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EXECUTIVE SUMMARY 

This Work Plan has been prepared under Navy CLEAN Contract Number N62472-90-D-1298, Contract 

Task Order (CTO) Number 0147. The overall scope of the CT0 is to prepare a Remedial Investigation 

Work Plan addressing environmental investigation activities for 27 sites at Naval Weapons Station (NWS) 

Earle under the Navy’s Installation Restoration Program (IRP). Included within the scope of this document 

are a Quality Assurance Project Plan (QAPP) and a site-specific Health and Safety Plan (HASP). 

NWS Earle is located in east-central New Jersey approximately 30 miles south of Newark. The station was 

commissioned in 1943 with the primary responsibility of supplying ammunition to the Navy. The station 

includes a Waterfront area located adjacent to the Atlantic Ocean and the Mainside located 10 miles inland. 

The two areas are linked by a narrow strip of land which provides a secure right-of-way for the government- 

owned road and railroad. 

The objective of the Remedial Investigation (RI) will be to characterize the nature and extent of potential 

contamination at the sites and to evaluate the associated risk to human health and the environment. The 

data collected will be used to determine the need for additional investigation and/or remediation of the sites. 

Sites determined to pose no significant threat to human health or the environment will be recommended 

for No Further Action (NFA) in order to concentrate RI efforts and funding on the expedient characterization 

and cleanup of sites where potential significant risk exist. 

,/-“\ 

This document addresses 27 individual sites within and immediately adjacent to the NWS Earle. Twenty- 

one of the sites are associated with the Mainside and six are located at the Waterfront portion of the 

station. Twenty-five of the 27 sites have been included under previous investigations performed under the 

IRP. Two additional sites included within the scope of this RI were identified, and action requested by the 

United States Environmental Protection Agency (USEPA), on the basis of aerial photographic analysis 

performed for USEPA by the Environmental Photographic Interpretation Center (EPIC). No onsite 

investigation activities have been performed at these two sites under past IRP work. 

Field activities addressed within this Work Plan include collection and analysis of samples from six 

environmental media within and adjacent to the sites. These media include surface soil, subsurface soil, 

surface sediment, groundwater, surface water, and subsurface soil vapors. Individual media selected for 

sampling at each of the sites has been proposed on the basis of the site’s operational history, previous 

investigation findings, site physical features, and the presence of specific media at the site. An 

environmental media background investigation has been completed to determine the background 

concentrations of suspected site contaminants in each of the sampled media. A total of four background 

locations have been selected, including two within the Mainside and two in the vicinity of the Waterfront 

area. 
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RI activities at the sites will include installation of monitoring wells and soil borings, excavation of test pits, 

inspection of selected site areas for groundwater seeps and erosional features, and collection of surface 

media samples. Sixty-six soil borings are proposed to be completed during the investigation. Twenty-six 

of the soil borings will be converted to monitoring wells for collection of groundwater samples. An additional 

59 monitoring wells installed during previous investigations will be sampled during the RI. A total of 

92 subsurface soil samples will be collected from locations, which will include boreholes, shallow 

subsurface hand auger locations, and test pits. Surface sampling will include collection of 34 surface soil 

samples, 34 surface water samples, and 38 sediment samples. A total of 96 groundwater samples will be 

collected from 85 monitoring wells and 11 hydropunch locations. Soil gas surveys will be performed at 

three of the project sites and one sample will be collected to determine the contents of a partially filled 

drum. 

Sample analytes for each site have been determined based on results of previous sampling data and 

operational history. Background samples will be analyzed for the same parameters as the RI sites. 

Analytical parameters included within the scope of the RI are TCL volatile organic compounds, TCL 

semivolatile organic compounds, TCL pesticides and polychlorinated biphenyls, TAL metals, cyanide, 

explosives, total petroleum hydrocarbons, ammonia (nitrogen), biochemical oxygen demand, chemical 

oxygen demand, chloride, nitrate-nitrite, total organic carbon, phosphate, and sulfate. With the exception 

of the background samples, analysis of samples from each site will include only those parameters which 

are representative of the site history and previous analytical data. 

Detailed information regarding site locations, past investigation work, analytical data, site-specific work 

scopes, analytical parameters, quality assurance, and health and safety information is provided within the 

main body of this document. 
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1 .O INTRODUCTION 

1.1 SCOPE AND OBJECTIVES 

Halliburton NUS Corporation, under Comprehensive Long-term Environmental Action Navy (CLEAN) 

Contract Number N62472-90-D-1298, has been assigned to prepare a comprehensive Work Plan for 

27 Remedial Investigation (RI) sites at Naval Weapons Station (NWS) Earle in accordance with the 

requirements of Task Order Number 0147. The work is being performed as part of the Navy’s Installation 

Restoration Program (IRP), which was designed to identify environmental concerns at Navy and Marine 

Corps facilities, and to implement corrective measures if necessary. 

IRP activities are typically performed in four distinct phases. Phase 1 consists of a Preliminary Assessment 

(PA). Phase 2 consists of a Site Investigation (SI). Phase 3 is a Remedial Investigation (RI) which is 

intended to characterize the physical and chemical (contaminant) parameters of the site and the associated 

risks to human health and the environment. Phase 4 consists of Remedial Action (RA) designed to control 

and mitigate contaminated media at the site. 

This Work Plan addresses RI activities at 27 sites located within and immediately adjacent to the 

NWS Earle. Twenty-five of the 27 sites have been investigated previously under PA and/or SI work. Two 

of the sites have not been addressed previously but are included within the current RI as a means of 

expediting investigation efforts and moving toward remedial action, if necessary, in a cost- and time-efficient 

manner. 

The objective of the RI is to further characterize the sites so that determinations can be made regarding 

the sites’ environment impairment and the associated risks posed by the site. A further objective is to more 

accurately define the vertical and horizontal extent of contamination at sites where contaminant 

concentrations exceed action levels, and to provide data for comparison of site contaminant concentrations 

with background concentrations and applicable standards for all site media. For the two sites which have 

not been previously investigated, samples will be collected to determine the presence or absence of 

contamination. 

Sites addressed within the current RI Work Plan include 21 sites located within the Mainside and 6 sites 

in the Waterfront portion of the station, Relative site locations within the Mainside and Waterfront areas 

are shown on Figures l-l and 1-2, respectively. Note that the number of site areas where investigation 

activities will be performed under the scope of this RI have been reduced by combining Site 16 with EPIC 

Site F (due to overlapping site boundaries) and by combining Sites 24 and 25 (due to similar use and close 

proximity). 
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1.2 SITE DESCRIPTION 
/“\, 

NWS Earle is located in Monmouth County, east-central New Jersey. The station is situated on 

approximately 11,134 acres which includes a Mainside area approximately 10 miles inland from the Atlantic 

Ocean at Sandy Hook Bay, and a Waterfront area, which includes an ammunition depot and associated 

piers. The Mainside and Waterfront areas are linked by a narrow tract of land which serves as a 

right-of-way for a government road and railroad. The main entrance to NWS Earle is located off of State 

Route 34 and the entrance to the Waterfront area is located adjacent to State Route 36. 

1.2.1 Site Operations 

The station was commissioned as a Naval Ammunition Depot on December 13, 1943, with the primary 

responsibility of furnishing ammunition to the Naval fleet. The station’s Ordnance Department coordinates 

all port services and logistic support for home-ported and visiting ships, conducts safety inspections, 

supervises ammunition loading for the United States Coast Guard, and provides afloat fire fighting capability 

and standby tug services. Other major active divisions include: the Ammunition Distribution and Control 

Division, responsible for ensuring that a balanced, purified stock of ammunition is maintained in support 

of Navy, Coast Guard, and Marine Corps programs; the Operations Division which performs ammunition 

movement, ship loading, demilitarization of obsolete ammunition, and reclaiming/renovation of various 

ammunition; the Anti-submarine Warfare (ASW) and Special Weapons Division which plans and caries out 

station-level maintenance of air and antisubmarine weapons and provides shore-based support to various 

commanders; and the Port Services Division responsible for operating the station fireboat, service craft, 

and oil pollution containment equipment. 

1.2.2 lnvestiqative History 

Site investigation activities related to areas of potential environmental concern have been undertaken at 

the station since approximately 1982. Early work included an Initial Assessment Study (IAS) conducted 

by Fred C. Hart and Associates and the results are included in a report prepared in 1982. Studies and field 

investigation efforts have continued under the IRP by Weston. Several documents have been prepared 

by Weston under the IRP and were submitted to the Navy, New Jersey Department of Environmental 

Protection and Energy (NJDEPE) and the United States Environmental Protection Agency (USEPA). These 

documents include “Draft Report for Naval Weapons Station Earle, Colts Neck, New Jersey, Installation 

Restoration Program Phase II Confirmation Study” dated September 1986; “Draft Report of Current 

Situation and Draft Plan of Action” dated December 1988; and a “Draft Phase II Site Inspection Study for 
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Naval Weapons Station Earle, Colts Neck, New Jersey” dated February 1993; and a Final version of the 

SI report dated December 1993. An IRP Phase II Site Inspection Work Plan was also submitted by Weston 

in September 1991. In addition, Weston submitted the report entitled “Installation and Restoration Program 

Remedial Investigations/Feasibility Study for 11 Sites at NWS Earle, Colts Neck, New Jersey, Volumes 1 

to 3. 

1.2.3 Site Physiography 

NWS Earle is located in the coastal lowlands of Monmouth County, New Jersey, within the Atlantic Coastal 

Plain physiographic province. The main portion of the station lies in the outer Coastal Plain, approximately 

10 miles inland from the Atlantic Ocean. The area of the Mainside is relatively flat with elevations ranging 

from approximately 100 to 300 feet above mean sea level (msl). The most significant topographic relief 

within the Mainside consists of the Hominy Hills, a northeast-southwest trending group of low hills located 

near the center of the station. 

The Waterfront area lies on the southern coast of Sandy Hook Bay, on New Jersey’s Atlantic shoreline, 

in an area known as the Bayshore Lowlands. The property occupies a narrow strip of land running roughly 

perpendicular to the shoreline and serving as access from the ammunition depot (located 1 mile inland) 

to the Waterfront and associated piers. This thin strip of land consists primarily of tidal marsh and swamp 

with areas of fill and averages approximately 10 feet above msl (Weston, 1991). 

The ammunition depot is located approximately 1 mile inland from the Waterfront and occupies a somewhat 

circular plot of land connected to the Waterfront by the thin strip of property described above. This portion 

of the station is known as the Chapel Hill area and lies within the Highland/Mt. Pleasant Hills. These hills 

form the drainage divide between the inner and outer coastal plains and result in the greatest topographic 

relief at NWS Earle (Weston, 1991). 

1.2.4 Climate 

The climate of NWS Earle varies somewhat between the Mainside and the Waterfront area due to the 

significant influence of the Atlantic Ocean on shorefront land. In general, however, the station (Monmouth 

County) climate may be described as fairly moderate with an annual precipitation of slightly over 45 inches. 

The average annual snowfall in Monmouth County is 25 inches. The distribution of precipitation is relatively 

uniform with approximately 50 percent of the moisture occurring during the g-month period of April through 

September. The prevailing wind direction is from the south, with the highest average wind speed (11 miles 

per hour) occurring in the spring (USDA-SCS, 1989). 
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1.2.5 Surface Drainage 

The Mainside lies within the headwaters of three Coastal Plain rivers. The northern portion of the station 

lies within the drainage basin of the Swimming River. The southwestern section of the Mainside drains 

toward the Manasquan River and the remainder of the station drains to the Shark River. Surface drainage 

is primarily by overland flow to small swales and tributaries which feed perennial streams, and swamps 

within the individual river drainage basins. Figure l-l shows the major drainages of the station. 

Much of the Waterfront portion of the station is under tidal influence, with most surface drainage entering 

Sandy Hook Bay through Compton, Ware, and Wagner Creeks. A small section of the Chapel Hill area 

surface water drains through McClees Creek to the Navesink River. 

1.2.6 Soils 

The dominant soil characteristic at the NWS Earle station is a sandy, well drained soil having high iron and 

sulfur content. Some soils are typically acidic as a result of being formed by weathering of iron sulfide and 

coal-rich (lignite) sediments. Naturally developed soils having a pH value as low as 3.5 have been reported 

to have been observed at the station. Soils within the Mainside range from well-drained sandy material 

in upland areas to very poorly drained, floodplain soils found adjacent to streams and swamps. Soils in 

the Chapel Hill area are a generally well drained sandy to loamy sand material lacking flood plain deposits, 

No highly acidic soils have been reported in the Chapel Hill area. Waterfront area soils are predominantly 

characterized as tidal marsh soil, although significant areas of former tidal marsh have been altered and 

/- 

reclaimed by filling for development and sanitary landfill disposal (Weston, 1991). 

1.2.7 Site Geology and Hydrogeoloay 

The Atlantic Coastal Plain sediments (such as those underlying NWS Earle) provide the most important 

source of potable water in the region, supplying greater than 75 percent of the fresh water used in the New 

Jersey Coastal Plain. Recharge to the groundwater system occurs predominantly through infiltration of 

precipitation, leaking through confining beds, and from surface water bodies (Weston, 1991). 

There are four sedimentary formations of the Coastal Plain physiographic province that outcrop within the 

area of the Mainside. Two of these, the Kirkwood and the Cohansey Sand, are grouped together and 

make up the Kirkwood-Cohansey aquifer system, a principal, local, unconfined source of potable water. 

The two additional formations outcropping at the Mainside include the Hornerstown Sand and the 

Vincentown Formation (Weston, 1991). 
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The youngest formation to outcrop at the Mainside is the Miocene-age Cohansey Sand. This formation 

is described as a light-colored, medium- to coarse-grained quartz sand which forms the topographically 

prominent Hominy Hills area of the station. Hydrogeologically, the formation is significant because it serves 

as a recharge zone for the underlying Kirkwood Formation (Weston, 1991). 

The Miocene-age Kirkwood Formation consists of fine- to medium-grained quartz sand with lesser amounts 

of mica, lignite, and diatomaceous clay. The formation thickness ranges from approximately 30 feet near 

the station to approximately 800 feet near the Atlantic Coast. The particle distribution grades from fine- 

grained sand and silt updip (inland) to clay beds with fine sand stringers along the coast. The formation 

is an important aquifer, both regionally and locally, with yields ranging from 15 to greater than 1,000 gallons 

per minute (gpm). The formation is used locally for domestic wells and in other areas of the Coastal Plain 

for municipal water supplies (Weston, 1991). 

Stratigraphically underlying the Kirkwood Formation (Eocene formations do not outcrop in the vicinity) at 

the Mainside is the Paleocene-age Vincentown Formation, which consists of a fossiliferous quartz sand 

containing some coarse-grained glauconite and clay. An upper limey sand contains abundant fossils. The 

formation is up to 130 feet thick at the Mainside and is an important source of water for domestic wells, 

with an average yield of 10 to 15 gpm. This formation outcrops across the northern quarter of the Mainside 

(Weston, 1991). 

The Paleocene-age Hornerstown Sand outcrops near the northwestern boundary of the Mainside. This 

formation is a massive, green, glauconitic sand, interbedded with shale. It is lithologically homogeneous 

with a relatively constant thickness of 30 to 50 feet (Weston, 1991). 

1.3 SUMMARY OF CHEMICAL DATA FROM PREVIOUS INVESTIGATIONS 

Investigative activities performed during the previous SI (Weston, 1993) and RI/FS (Weston, 1993) included 

the collection and analysis of various media samples at 25 of the 27 RI sites. For the purpose of 

determining sampling and analysis requirements to be performed during the current RI, all available 

analytical data was reviewed and summarized. Sample analytes to be collected during this phase of field 

work were determined primarily on the basis of positive detections of analytes during previous sample 

analysis and, to a lesser degree, on former site use. In order to use the previously acquired data for 

determining proposed sampling requirements, it was necessary to compare the maximum positive 

detections from each site with applicable action levels for each analyte. Tables which summarize this data 

accompany a description of each site (in Sections 4 to 29). These tables provide a comparison of 

maximum contaminant concentrations to applicable regulatory standards by site and media for each site. 
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The tables present each media separately and list the maximum results for all analytes and the sample 

identification where the maximum result was detected. All chemicals which exceed either applicable State 

or Federal standards or cleanup criteria are distinguished by shading. 

The analytical program for RI activities at each site was determined first by selecting the maximum 

contaminant concentrations from the data collected during previous investigations, and comparing those 

concentrations to State and Federal regulatory levels. Analytes exceeding regulatory levels during the SI 

or those found in significant concentrations will be analyzed for during this RI investigation. Positive results 

for compounds that have no State and Federal regulatory criteria (excluding reference doses and cancer 

slope factors) will also be further investigated during this RI. Additionally, the past and present activities 

and uses for each site were considered in the determination of the analytical program. In some cases, the 

Weston site inspection data did not address all potential analytes that may be expected for a given site. 

At such sites, analytes of concern are included in the RI sampling even though no previous positive 

analytical results exist. 
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2.0 FIELD OPERATIONS 

2.1 FIELD OPERATIONS SUMMARY 

Field operations to be performed at NWS Earle during the RI include mobilization of equipment, borehole 

drilling, monitoring well installation/construction, soil-gas surveying, soil and groundwater sampling, well 

development, test pit excavation, water-level measurements, ground surveying, equipment decontamination 

and waste handing. Other activities, such as sample collection procedures are described in Section 3.0, 

Environmental Sampling. 

2.2 MOBILIZATION/DEMOBILlZATlON 

Following approval of this Work Plan, Halliburton NUS will prepare drilling and survey specifications, obtain 

a drilling subcontractor, and begin mobilization activities. All field team members will review the Work Plan, 

Health and Safety Plan (HASP), Quality Assurance Project Plan (QAPP), and NJDEPE sampling 

procedures. In addition, a field team orientation meeting will be held to familiarize personnel with the scope 

of the field activities and health and safety concerns and requirements, 

The Field Operations Leader (FOL) will coordinate the mobilization activities upon arrival at the station. 

The FOL will also make any equipment purchases required to conduct the field investigation. The 

equipment required for the field activities will be loaded in Pittsburgh, Pennsylvania and driven to the site 

by the FOL and a technician/geologist. After field activities are completed, the FOL will demobilize the 

equipment and drive back to Pittsburgh. Additional project personnel will be utilized in the field as 

necessary to efficiently perform all contractor oversight and investigation/sample collection work. 

2.3 BOREHOLE DRILLING 

Soil borings will be drilled at the station for installation of groundwater monitoring wells and to characterize 

subsurface soil contamination. The hollow-stem auger drilling method will be used for advancing the soil 

borings. During drilling operations of the overburden material, Standard Penetration Tests and split-spoon 

sampling shall be performed. Drilling fluids will not be used during soil boring activities. A lithologic 

description will be made of each split-spoon sample on a boring log. A complete log of each boring will 

be maintained by field personnel in accordance with Halliburton NUS Standard Operating Procedure (SOP) 

GH-1.5: Sections 5.2, 5.4, and 5.5. The Burmiester classification system will be used for lithologic 

descriptions. A sample boring log is attached in Appendix A. At a minimum, the boring log will contain the 

following information: 
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. Sample numbers and types 

. Sample depths 

. Standard Penetration Test data 

. Sample recovery/sample interval 

. Soil density or cohesiveness 

. Soil color and moisture 

. Burmiester classification system material description and symbol 

In addition, depths of changes in lithology, depth to water, organic vapor analyzer (OVA) or HNu readings, 

drilling methods, and total depth of each borehole will be included on each boring log where applicable. 

All pertinent data will be recorded by the field geologist on a boring log form, provided in Appendix A of 

this report. Due to the relatively large volume of soil needed to fulfill multiple analytical parameters, 3-inch 

interior diameter (I.D.) split-spoon samplers may be required at some sites. 

2.4 MONITORING WELL CONSTRUCTION/INSTALLATION 

Monitoring wells will be constructed of 2-inch I.D. PVC flush-joint riser pipe and flush-joint factory slotted 

well screen. Well screens will be 10 feet in length. The top of the screened interval will be positioned 

approximately 2 feet above the stabilized water level in the boring. After the borings are drilled to the 

desired depth (8-inch minimum diameter boring), the well screen and riser pipe will be installed through 

the augers to the desired depth. Well screen slots shall be 0.01 inches. The size of sand pack selected 

will be based on the slot size of each screen and the type of formation present. Figure 2-1 illustrates 

typical monitoring well construction details. Hollow-stem augers will have a minimum 4X-inch inside 

diameter to accommodate installation of casing, sandpack, and well seal materials. The annulus of the 

boring around the well screen, and 2 to 3 feet above the well screen, will be backfilled with clean morie 

sand (No. 20 to 30 U.S. Standard Sieve size). A bentonite pellet seal (minimum 2-foot thickness) will be 

installed above the sand pack and allowed to hydrate as per the manufacturer’s recommendations. The 

remainder of the annulus, from the seal to the ground surface, will be backfilled with cement/bentonite grout 

placed from the bottom of the boring (top of bentonite seal) using a tremie pipe. The depths of all backfill 

materials will be constantly monitored during the well installation process by means of a weighted stainless- 

steel or plastic tape. A monitoring well construction form will be completed for each monitoring well 

installed. A sample well construction form is attached in Appendix A. Well installation will be conducted 

in accordance with NJDEPE Field Sampling Procedure Manual and Halliburton NUS SOP GH-1.7. 

A 6- to 8-inch-diameter protective steel casing equipped with a locking steel cap will be installed around 

each well. The casing will be grouted a minimum of 3 feet into the ground and will have at least one drain 
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hole positioned approximately 0.5 feet above the ground surface. A 0.5foot-thick concrete apron pll 

measuring 2 feet by 2 feet will be constructed equally portioned around the casing of each well. Upon 

completion of groundwater sampling, all monitoring wells will be locked and will be keyed alike. 

If extremely shallow water table conditions are encountered [water at less than 5 ft below ground surface 

(bgs)] similar well construction techniques will be used as listed above. The minimum thickness of 

bentonite (2 feet) and cement/bentonite grout (3 feet) will be maintained to keep the well seal intact, and 

to assure well integrity and strength. In this case the well screen may not intersect the water table because 

the top of the well screen may be submerged. This well construction technique will be used only if 

necessary in low-lying areas or in wetland areas. 

2.5 WELL DEVELOPMENT 

The monitoring wells will be developed after installation to remove fine-grain material from the area around 

the well screens and to remove drill cuttings and residual fluids from the formation surrounding the 

monitored interval of the boring. Wells will be developed by bailing and surging or by pumping, as 

determined by the field geologist. Wells will not be developed by bailing only. Wells will be developed until 

water removed is visibly clear of suspended solids. Wells will be continuously developed for an estimated 

duration of 1 hour. Wells will be allowed to stabilize for 2 weeks (14 days) before sampling, as noted in 

the NJDEPE Field Sampling Procedures Manual. 

2.6 SURVEYING 

All monitoring wells will be surveyed for elevation and location following installation. Horizontal locations 

will be surveyed for all other sample locations. Existing survey monuments within NWS Earle may be 

utilized as reference points. As an alternative, a Global Positioning System (GPS) may be required to 

establish survey control. Horizontal locations will be surveyed to the nearest 0.10 foot. Vertical elevations 

will be referenced to the 1929 North American Datum and be surveyed to the nearest 0.01 foot at the 

measuring point where the uncapped riser pipe is notched. Ground surface elevations and the top of the 

protective casing will also be surveyed to the nearest 0.01 foot. 

2.7 TEST PITS 

Test pits will be excavated at landfill sites to visually define and characterize the extent of fill at these 

locations. Test pit excavations will not be sampled, although the contents of the fill will be described. All 

excavated material removed from the test pit will be placed on a tarp or plastic sheet to prevent 

contamination of surface soil. After test pit activities are completed, the excavated material will be used 

f---Y 
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as backfill and a wooden stake will be positioned at each end of the pit for determining location during site 

survey work. All test pits will be filled in immediately after a test pit log is completed. A photo log will be 

made of all test pit activities which will show depth of fill, type of fill material and any landfill/clean fill contact 

that may be encountered. Test pits will be excavated in accordance with the NJDEPE Field Sampling 

Procedures Manual and Halliburton NUS SOP GH-1.8 Section 5.0. Test pit log forms are included in 

Appendix A of this report. 

2.8 DECONTAMINATION 

Field sampling equipment will be decontaminated prior to use at the first location and between successive 

drilling and sampling locations. This equipment includes drilling rigs, downhole tools, augers, well casing 

and screens, and all sampling equipment. Decontamination of the drill rig will be limited to that portion of 

the equipment that may be expected to come into contact with or be located directly over the sample 

rotations. 

2.8.1 Major Equipment 

All downhole drilling equipment, backhoes and sampling tools shall be steam cleaned prior to beginning 

work, between well borings or test pits, any time the drilling rig leaves the site prior to completing a boring, 

and at the completion of the project. In addition, well casing and screens shall be steam cleaned prior to 

being installed into the borings unless these materials are certified by the manufacturer to be free of 

contaminants and have not been removed from the original manufacturers sealed packaging at the time 

of installation. 

These decontamination operations will consist of washing the equipment using a high-pressure steam 

wash. The backhoe bucket and arm will be thoroughly decontaminated by steam cleaning prior to use and 

between test pit locations. All decontamination activities will take place at a location determined during 

mobilization. A decontamination pad will be constructed at this location. After the decontamination pad 

is constructed, all drilling rig decontamination will be performed at the decontamination pad. All 

decontamination water will be collected and containerized. The Station will provide a suitable location for 

decontamination operations along with potable water and electricity. Additional requirements for drilling 

equipment decontamination can be found in Halliburton NUS SOP GH-1.6: Section 5. 

2.8.2 Samplinq Equipment 

All sampling equipment used for collecting samples will be decontaminated both prior to beginning field 

sampling and between samples. The following decontamination steps will be taken: 
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Alconox or liquinox detergent wash 

Potable water rinse 
f- 

Distilled or Deionized water rinse’ 

10% Nitric acid (ultra pure) rinse diluted with deionized wate? (when sampling metals) 

Distilled or Deionized water rinse 

Methanol followed by hexane rinse of pesticide grade or better (when sampling organics, 

pesticides or PCBs) 

Distilled or Deionized water rinse in a quantity of at least 5 times the volume of the 

previous solvent (when sampling organics, pesticides or PCBs) 

Total air dry 

Wrap in aluminum foil. 

Field analytical equipment such as pH, conductivity, turbidity, dissolved oxygen, and temperature instrument 

probes will be rinsed first with demonstrated analyte-free water, then with the sample liquid. All 

decontamination activities will be performed over a container, and fluids will be containerized for proper 

disposal. 

While performing the decontamination procedure, phthalate-free gloves will be used to prevent phthalate ,~ 

contamination of the sampling equipment by interaction between the gloves and the organic solvent. 

2.9 WASTE HANDLING 

Development, purge, decontamination, and steam-cleaning fluids will be collected, containerized, and stored 

on site in DOT-approved (Specification 17-C), 55gallon drums when necessary and in accordance with 

state and EPA guidance regarding the disposition of investigation derived waste. All drill cuttings will also 

be collected and stored on site in the DOT-approved drums where required. All drums will be sealed and 

labeled with drum contents (soil cuttings, decontamination fluid, etc.), well/boring number, and date. NWS 

Earle will take possession of the drums upon project completion and will determine whether offsite disposal 

and/or treatment is required after receiving analytical results from the sampling. Material derived from 

excavation of test pits will be placed back in the excavated area. 

1 NJDEPE may require specific lot numbers from containers or analytical verification that distilled or 
deionized waters meet specifications, therefore deionized water lot numbers will be noted in the 
field notebook during sampling activities. ,/--\ 

2 When decontaminating carbon steel split-spoons, the nitric acid rinse should be lowered to a 
concentration of 1% to reduce the possibility of leaching metals from the spoon itself. 
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2.10 GROUNDWATER ELEVATION MEASUREMENT 

Groundwater elevations will be recorded from all existing and newly installed monitoring wells to define local 

and regional groundwater flow directions. Two rounds of groundwater elevations will be collected, one 

following completion of all new monitoring well installations, and one at the conclusion of field activities. 

Groundwater elevations will be recorded according to procedures outlined in the NJDEPE Field Sampling 

Procedures Manual and HNUS SOP GH-2.5. Elevations will be recorded using an electronic water-level 

indicator and will be noted to the nearest 0.01 foot. Synoptic groundwater elevations will be collected on 

an area-wide basis during a period of consistent weather and atmospheric conditions to minimize these 

effects on survey results. 

2.11 SITE MAPPING 

A general evaluation of each site will be made for comparison with existing site-specific drawings and 

determination will be made regarding the need for site surveying and mapping activities. The existing site 

maps are based on horizontal locations of significant site features such as building corners, previous 

sampling locations, site boundaries etc. All newly installed wells and sample points will be added to site 

maps, and any additional surveying and mapping activities will be used to improve the quality and accuracy 

of the site-specific drawings. In addition, a detailed mapping effort will be performed in association with 

the RI. This effort will incorporate information available in both Geographical Information Systems (GIS) 

and Intergraph formats. Surface features including topography, surface drainage/watershed boundaries, 

wetlands, and cultural features will be provided as overlays to the NWS Earle Base maps. 

2.12 WELL SURVEY 

As part of the RI effort the Navy will complete an updated groundwater well survey. This survey will focus 

on municipal and residential wells located within a 1 mile radius of the NWS Earle property boundary. 
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3.0 ENVIRONMENTAL SAMPLING f---Y 

3.1 SAMPLE ANALYSIS SUMMARY 

Samples collected at the station will be submitted for the laboratory analyses as presented in Tables 3-1 

and 3-2. These tables indicate the analytical parameters, preservation methods, holding times, bottle 

requirements, and analytical methods for each sample. Number and type of associated field quality control 

samples are also provided. Table 3-3 summarizes the sampling program for all sites being investigated 

within this RI. 

3.2 SAMPLING PROCEDURES 

This section discusses the procedures for performing environmental sampling at the NWS Earle station. 

Sampling to be performed at the station includes groundwater, surface soil, subsurface soil, surface water, 

and sediment. Other activities include drum sampling, soil-gas surveys, and groundwater collection using 

hydropunch sampling. All sampling procedures will be consistent with the New Jersey Department of 

Environmental Protection and Energy (NJDEPE) Field Sampling Procedures Manual. Halliburton NUS 

Standard Operating Procedures (SOPS) and relevant NJDEPE procedures have been included in the 

appendices of this report to provide field sampling personnel with a generalized description of each 

sampling activity. Note that the NJDEPE Field Sampling Procedures Manual will overrule Halliburton NUS 

SOPS in regards to specific sampling practices. Field personnel will become familiar with the relevant 

sections of the NJDEPE Field Sampling Procedures Manual prior to beginning field activities. 

3.2.1 Subsurface Soil Samplinq 

Subsurface soil samples will be collected from soil borings and hand auger borings. Soil samples will be 

collected in accordance with the NJDEPE Field Sampling Procedures Manual and relevant Halliburton NUS 

SOP GH-1.3. Soil cornpositing will not take place. All samples obtained from the boreholes shall be 

monitored with an organic vapor monitor when sampling for volatile organic compounds (VOCs) or 

semivolatiles (SVOC). Soil samples collected for volatile and semivolatile analysis will be taken and bottled 

first. Individual samples collected for metals analysis will be homogenized prior to filling the sample bottle. 

At Sites 24 and 25, sampling for residual lead contamination below the zone of lead projectile accumulation 

will be performed by removing surficial material to a depth below the zone of lead fragment accumulation 

and then advancing a shallow boring with a hand auger below the lead fragment zone for collection of a 

soil sample. /---- 

WP51\NAVYiO422\R-51-5-5-21 3-1 



ANALYTICAL PROGRAM 
NWS EARLE, COLTS NECK, NEW JERSEY 

Parameter(‘) Method 

SITE 1 (ORDNANCE DEMILITARIZATION SITE1 

No. of Trip Equipment Field Field Total No. 
Sample Type Samples Blanks(*) Rinsatest3) Blankst4’ Duplicates’5) of 

Samples 

1 

TCL Volatile Organic Compounds CLP sow-’ Groundwater 12 1 1 2 1 17 
OLM01.8 Soil 20 NA 1 0 1 22 

TCL Semivolatile Organic CLP sow 
Compounds OLM01.8 Groundwater 12 NA .l 2 1 16 

TCL Pesticide Compounds CLP sow 
OLMOl.8 Groundwater 12 NA 0 0 1 13 

TAL Metals CLP sow Groundwater 4 NA 1 2 1 8 
ILM02.1 Soil 20 NA 1 0 1 22 

Explosives” SW-846 8330 Groundwater 12 NA 1 2 1 16 

Soil 20 NA 1 0 1 22 
Nitrate-Nitrite, COD, BOD, and (6) 
TOC Groundwater 12 NA 1 0 1 14 

Total Petroleum Hydrocarbons 
EPA 418.1 

Groundwater 12 NA 1 2 1 16 

W-U Soil 20 NA 1 0 1 22 

Nitrate-Nitrite Soil 20 NA 1 0 1 22 

SITE 2 (ACTIVE ORDNANCE DEMILITARIZATION SITE1 
I 

TCL Volatile Organic Compounds CLP sow 
OLM01.8 Groundwater 7 1 1 2 1 12 

TCL Semivolatile Organic CLP sow Groundwater 7 NA 1 2 1 11 

Compounds OLM01.8 Soil 8 NA 1 0 1 10 

TAL Metals CLP sow Groundwater 7 NA 1 2 1 11 
ILM02.1 Soil 8 NA 1 0 1 10 

Explosives SW-846 8330 Groundwater 7 NA 1 2 1 11 

Soil 8 NA 1 0 1 10 

Chromium+” 
Soil 8 NA 

SW-846 7195 
1 0 1 10 

Groundwater 7 NA 1 2 1 11 
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TABLE 3-l (Continued) 
ANALYTICAL PROGRAM 
NWS EARLE, COLTS NECK, NEW JERSEY 

Parameter”’ Method Sample Type No. of Trip Equipment Field Field Total No. 

Samples Blanksc2’ Rinsatesc3’ Blankst4) Duplicates@) Of 
Samples 

SITE 3 (LANDFILL SOUTHWEST OF “F” GROUP) 

CLP sow Groundwater 7 1 0 0 1 9 TCL Volatile Organic Compounds 
OLMOl.8 Soil 1 0 0 0 0 1 

TCL Semivolatile Organic CLP sow Groundwater 7 NA 0 0 1 8 
Compounds OLMOl.8 Soil 1 NA 0 0 0 1 

CLP sow Groundwater 7 NA 0 0 1 8 TAL Metals 
ILM02.1 Soil 1 NA 0 0 0 1 

CLP sow Groundwater 7 NA 0 0 1 8 TCL Pesticide Compounds 
OLM01.8 Soil 1 NA 0 0 0 1 

SITE 4 (LANDFILL WEST OF “D” GROUP) 

TCL Volatile Organic Compounds 

TCL Semivolatile Organic 
Compounds 

TAL Metals 

TCL PCBs 

Landfill Parameters: 
includes nitrate-nitrite, ammonia, 
COD, BOD, TOC, chloride, sulfate, 
and phosphate. 

W’ -’ AVn0422\R-51-5-5-21 
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CLP sow 
OLMOl.8 

CLP sow 
OLM01.8 

CLP sow 
ILM02.1 

CLP sow 
OLMOl.8 

(6) 

Surface Water 4 NA 0 0 1 5 
Soil 1 NA 0 0 1 2 

Surface Water I 4 1 NA 1 0 1 0 1 I 5 l 
Groundwater 12 NA 0 0 1 13 

Surface Water 4 NA 0 0 1 5 

Soil 1 NA 0 0 1 2 

> 



TABLE 3-l (Continued) 
ANALYTICAL PROGRAM 
NWS EARLE, COLTS NECK, NEW JERSEY 

Parameter(‘) Method Sample Type No. of Trip Equipment Field Field Total No. 

Samples Blankst2’ Rinsates13) Blankst4) Duplicates’5’ Of 
Samples 

SITE 5 (LANDFILL WEST OF ARMY BARRICADES) 

TCL Volatile Organic Compounds CLP sow 
OLM01.8 Groundwater 15 1 1 0 2 19 

TAL Metals CLP sow 
ILM02.1 Groundwater 8 NA 1 0 2 11 

Landfill Parameters: 
includes nitrate-nitrite, ammonia, (6) 
turbidity, COD, BOD, TOC, Groundwater 8 NA 0 0 1 9 

chloride, sulfate, and phosphate. 

SITE 6 (LANDFILL WEST OF NORMANDY ROAD) 

TCL Volatile Organic Compounds 

TCL Semivolatile Organic 
Compounds 

TAL Metals 

TCL Pesticide Compounds 

Explosives 

Landfill Parameters: 
includes nitrate-nitrite, ammonia, 
turbidity, COD, BOD, TOC, 
chloride, sulfate, and phosphate. 

Total Organic Carbon 

SW-846 8330 Groundwater 4 NA 1 0 1 6 

Groundwater 4 NA 1 0 1 6 
(6) 

Surface Water 6 NA 1 0 1 8 

SW-846 9060 Sediment I 6 I NA I 0 I 0 I 1 I 7 
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TABLE 3-1 (Continued) 
ANALYTICAL PROGRAM 
NWS EARLE, COLTS NECK, NEW JERSEY 

Parameter”) Method Sample Type 
No. of Trip Equipment Field Field 

Total No. 

Samples E31anks(2) Rinsates”’ Blanksf4’ Duplicates”’ Of Samples 

SITE 6 (LANDFILL WEST OF NORMANDY ROAD) (continued) 

Grain Size ASTM 0421 D422 Sediment 6 NA 0 0 0 6 

Hardness E 130-2 Surface Water 6 NA 1 1 1 9 

SITE 7 (LANDFILL SOUTH OF “P” BARRICADES) 

TCL Volatile Organic Compounds 

TAL Metals 

Landfill Parameters: 
includes nitrate-nitrite, ammonia, 
turbidity, COD, BOD, TOC, 
chloride. sulfate. and ohosohate. 

CLP sow 
OLM01.8 

CLP sow 
ILM02.1 

(6) 

1 Groundwater 1 5 1 1 1 0 I 0 I I 7 I 
Soil 1 NA 1 0 0 2 

Groundwater 5 NA 0 0 1 6 
^ . . .m. a 
SOll 1 NA 0 0 1 2 

Groundwater 5 NA 0 0 1 6 

Soil 1 NA 0 0 1 2 

SITE 9 (LANDFILL SOUTHEAST OF “P” BARRICADES) 

CLP sow Surface Water 4 1 1 0 1 7 
TCL Volatile Organic Compounds 

OLMOI .8 Sediment 3 0 1 0 1 5 

TCL Semivolatile Organic CLP sow Surface Water 4 NA 0 0 0 4 

Compounds OLMOI .8 Sediment 3 NA 1 0 1 5 

Surface Water 4 NA 1 0 1 6 
TCL Pesticide Compounds 

CLP sow 
OLM01.8 Sediment 3 NA 1 0 1 5 

Total Petroleum Hydrocarbons Surface Water 3 NA 1 1 1 6 

W-U EPA 418.1 Sediment 3 NA 1 0 1 5 

CLP sow Surface Water 4 NA 1 0 1 6 TAL Metals/Cyanide 
ILM02.1 Sediment 3 NA 1 0 1 5 
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TABLE 3-1 (Continued) 
ANALYTICAL PROGRAM 
NWS EARLE, COLTS NECK, NEW JERSEY 

Parameter”’ Method Sample Type No. of Trip 
Samples Blanks”’ 

SITE 10 (SCRAP METAL LANDFILL) 

Equipment 
Rinsates@) 

TCL Volatile Organic compounds CLP sow 
OLMOl.8 Groundwater 7 1 0 0 1 9 

TAL Metals CLP sow 
ILM02.1 Groundwater 7 NA 0 0 1 8 

Landfill Parameters: 
includes nitrate-nitrite, ammonia, (6) COD, BOD, TOC, chloride, sulfate, Groundwater 7 NA 0 0 1 8 

and phosphate. 1 
SITE 11 (CONTRACT ORDNANCE DISPOSAL AREA) 

1 
TCL Volatile Organic Compounds CLP sow 

OLM01.8 Groundwater 5 1 1 0 1 8 

TAL Metals CLP sow 
ILM02.1 Groundwater 5 NA 1 0 1 7 

SITE 12 (BATTERY STORAGE AREA) 

TCL Volatile Organic Compounds 

TCL Semivolatile Organic 
Compounds 

TAL Metals 

TCL Pesticide Compounds 

Soil 3 1 0 0 1 5 
CLP sow 
OLMOI .8 Surface Water 1 0 0 0 1 2 

Sediment 2 0 0 0 0 2 

Soil 3 NA 0 0 1 4 
CLP sow 
OLMOl.8 Surface Water 1 NA 0 0 1 2 

Sediment 2 NA 0 0 0 2 

Soil 3 NA 0 0 1 4 
CLP sow 
ILM02.1 Surface Water 1 NA 0 0 1 2 

Sediment 2 NA 0 0 0 2 
Soil 3 NA 0 0 1 4 

CLP sow OLMOl.8 Surface Water 1 NA 0 0 1 2 

1 Sediment t 2 1 NA 1 0 I 0 I I 2 I 
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TABLE 3-l (Continued) 
ANALYTICAL PROGRAM 
NWS EARLE, COLTS NECK, NEW JERSEY 

Parameter”) Method Sample Type 

SITE 13 (DEFENSE PROPERTY DISPOSAL OFFICE YARD) 

I Groundwater 5 1 1 0 1 8 
CLP sow OLM01.8 Surface Water 3 1 0 0 0 4 

Sediment 3 0 1 0 1 5 

Groundwater 5 NA 1 0 1 7 
CLP sow OLMOl.8 Surface Water 3 NA 0 0 0 3 

Sediment 3 NA 1 0 1 5 

Groundwater 5 NA 1 0 1 7 
CLP sow ILM02.1 Surface Water 3 NA 0 0 0 3 

Sediment 3 NA 1 0 1 5 

Groundwater 5 NA 1 0 1 7 
CLP sow OLMOl.8 Surface Water 3 NA 0 0 0 3 

Sediment 3 NA 1 0 1 5 

Groundwater 5 NA 1 0 1 7 

SW-846 8330 Surface Water 3 NA 0 0 0 3 

Sediment 3 NA 1 0 1 5 

Surface Water 3 NA 0 0 1 4 
EPA 418.1 

Sediment 3 NA 1 0 1 5 

Groundwater 5 NA 0 0 1 6 
(6) 

Surface Water 3 NA 0 0 0 3 

SW-846 9060 Sediment 3 NA 0 0 1 4 

ASTM D421 D422 Sediment 3 NA 0 0 0 3 

I TCL Volatile Organic Compounds 

TCL Semivolatile Organic 
Compounds 

TAL Metals 

TCL Pesticide Compounds/PCBs 

I Explosives 

Total Petroleum Hydrocarbons 
0-W 

Landfill Parameters: 
includes nitrate-nitrite, ammonia, 
COD, BOD, TOC, chloride, sulfate, 
and phosphate. 

Total Organic Carbon 

I Grain Size 

T- No. of 
Samples 

Trip Equipment Field Field Total No. 

Blanks12’ Rinsates(3’ Blankst4) Duplicates’5’ Of Samples 
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TABLE 3-l (Continued) 
ANALYTICAL PROGRAM 
NWS EARLE, COLTS NECK, NEW JERSEY 

Parameter(‘) 

SITE 14 (MERCURY SPILL) 

Method No. of Trip Equipment Field Field Total No. 
Sample Type Samples Blanksf2) Rinsates@) Blanksf4’ Duplicates(5) of 

Samples 

Mercury CLP sow Soil (Floor 
ILM02.1 Sweeping) 1 0 0 0 0 1 

SITE 15 (SLUDGE DISPOSAL SIT1 

TCL Volatile Organic Compounds 

TCL Semivolatile Organic 
Compounds 

TAL Metals 

TCL Pesticide Compounds/PCBs 

Total Petroleum Hydrocarbons 
W-0 

CLP sow 
OLMOl.8 

CLP sow 
OLMOl.8 

CLP sow 
ILM02.1 

CLP sow 
OLMOl.8 

EPA 418.1 

SITE 16 (EPIC SITE F/ROUND HOUSE SITE) 

r 
TCL Volatile Organic Compc bunds 

TCL Semivolatile Organic 
Compounds 

Soil 6 1 1 0 1 9 

Surface Water 2 0 1 0 1 4 

Sediment 3 0 0 0 0 3 

Soil 6 NA 1 0 1 8 

Surface Water 2 NA 1 0 1 4 

Sediment 3 NA 0 0 0 3 

Soil 6 NA 1 0 1 8 

Surface Water 2 NA 1 0 1 4 

Sediment 3 NA 0 0 0 3 

Soil 6 NA 1 0 1 8 

Surface Water 2 NA 1 0 1 4 

Sediment 3 NA 0 0 0 3 

Soil 6 NA 1 0 1 8 
I 

Surface Water 2 NA 1 0 1 4 

Sediment 3 NA 0 0 0 3 

1 Groundwater 1 4 I 1 I 0 I 0 I 1 I 6 I 
CLP sow 
OLM01.8 Soil 36 3 2 0 4 45 

Sediment 8 1 1 0 1 11 

Groundwater 4 NA 0 0 1 5 
CLP sow 
OLMOI .8 Soil 36 NA 2 0 4 42 

Sediment 8 NA 1 0 1 10 
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TABLE 3-1 (Continued) 
ANALYTICAL PROGRAM 
NWS EARLE, COLTS NECK, NEW JERSEY 

Parameter(‘) Method Sample Type 
No. of Trip Equipment Field Field 

Total No. 

Samples Blanks”) Rinsatesf3) Blankst4) Duplicates’5’ Of Samples 

SITE 16 (EPIC SITE F/ROUND HOUSE SITE) 

TAL Metals CLP sow 
ILM02.1 

TCL PCBs 

Total Petroleum Hydrocarbons 
G-W 

Total Organic Carbon 

Grain Size 

CLP sow 
OLM01.8 

EPA 418.1 
I 36 1 NA 

I Sediment 1 8 1 NA 
I I I 

SW-846 9060 I Sediment I 8 I NA 

ASTM 0421 
D422 

Sediment 8 NA 

0 I 0 I I 5 

2 
I 0 I I 42 

1 0 1 10 

2 0 4 42 

1 0 1 10 

0 
I 0 I I 5 

2 I 0 I I 
42 

::/: 

SITE 17 (LANDFILL) 

Soil 2 1 1 0 1 5 

CLP sow Groundwater 4 1 0 0 1 6 TCL Volatile Organic Compounds 
OLMOl.8 Surface Water 6 0 0 0 0 6 

Sediment 6 0 0 0 1 7 

Soil 2 NA 1 0 1 4 

TCL Semivolatile Organic CLP sow Groundwater 4 NA 0 0 1 5 

Compounds OLM01.8 Surface Water 6 NA 0 0 0 6 

Sediment 6 NA 0 0 1 7 

Soil 2 NA 1 0 1 4 

TAL Metals CLP sow Groundwater 4 NA 0 0 1 5 

ILM02.1 Surface Water 6 NA 0 0 0 6 

Sediment 6 NA 0 0 1 7 
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TABLE 3-1 (Continued) 
ANALYTICAL PROGRAM 
NWS EARLE, COLTS NECK, NEW JERSEY 

Parameter(‘) 

SITE 17 (LANDFILL) (continued) 

Method Sample Type No. of Trip Equipment Field Field Total No. 

Samples Blankst2’ Rinsates@’ Blanksc4’ Duplicates”’ Of 
Samples 

TCL Pesticide Compounds CLP sow Soil 2 NA 1 0 1 4 
OLMOI .8 Sediment 6 NA 0 0 1 7 

Landfill Parameters: 
includes nitrate-nitrite, ammonia, Groundwater 4 NA 0 0 1 5 

(6) 
COD, BOD, TOC, chloride, sulfate, 
and phosphate. Surface Water 6 NA 0 0 0 6 

Total Organic Carbon SW-846 9060 Sediment 6 NA 0 0 0 6 

Grain Size ASTM D421 
D422 Sediment 6 NA 0 0 0 6 

TCL PCBs CLP sow 
OLMOl.8 Soil 2 NA 1 0 1 4 

SITE 19 (PAINT CHIP AND SLUDGE DISPOSAL AREA1 

Groundwater 7 1 1 0 1 10 

TCL Volatile Organic Compounds CLP sow Soil 8 1 1 0 1 12 
OLMOl.8 Surface Water 1 0 0 0 1 2 

Sediment 1 0 0 0 0 1 

TCL Semivolatile Organic CLP sow Surface Water 1 0 0 0 0 1 
Compounds OLM01.8 Sediment 1 0 0 0 1 2 

Groundwater 7 NA 1 0 1 9 

TAL Metals CLP sow Soil 9 NA 1 0 1 11 

ILM02.1 Surface Water 1 NA 1 0 1 3 

Sediment 1 NA 0 0 0 1 

Chromium’” SW 846 Soil 2 NA 0 0 0 2 

7195 Groundwater 1 NA 0 0 0 1 

TCL Pesticide Compounds CLP sow Surface Water 1 NA 1 0 I 3 
OLM01.8 Sediment 1 NA 0 0 0 1 
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TABLE 3-l (Continued) 
ANALYTICAL PROGRAM 
NWS EARLE, COLTS NECK, NEW JERSEY 

Parameter”) Method Sample Type No. of Trip Equipment Field Field 
Total No. 

Samples Blankst2) Rinsatest3) Blankst4) Duplicates’5’ Of Samples 

SITE 20 (GRIT BLASTING AREA AT BUILDING 544) 

TCL Volatile Organic Compounds 

TCL Semivolatile Organic 
Compounds 

TAL Metals 

CLP sow 
OLM01.8 

CLP sow 
OLMOl.8 

CLP sow 
ILM02.1 

SITE 23 (PAINT DISPOSAL AREA) 
I 

TCL Volatile Organic Compounds CLP sow 
OLM01.8 

Groundwater 3 1 1 0 1 6 
Soil 7 1 1 0 1 10 
Surface Water 5 1 0 0 0 6 
Sediment 5 0 0 0 1 6 



TABLE 3-l (Continued) 
ANALYTICAL PROGRAM 
NWS EARLE, COLTS NECK, NEW JERSEY 

Parameter”’ Method 

SITE 23 (PAINT DISPOSAL AREA) (continued) 

Sample Type No. of Trip Equipment Field Field Total No. 

Samples Blanksf2) Rinsatesf3’ Blanksc4) Duplicates’5’ Of Samples 

Groundwater 3 NA 1 0 1 5 

TCL Semivolatile Organic CLP sow Soil 7 NA 1 0 1 9 

Compounds OLMOl.8 Surface Water 5 NA 0 0 0 5 

Sediment 5 NA 0 0 1 6 

TAL Metals Groundwater 3 NA 1 0 1 5 

CLP sow Soil 7 NA 1 0 1 9 
ILM02.1 Surface Water 5 NA 0 0 0 5 

Sediment 5 NA 0 0 1 6 

TCL Pesticide Compounds CLP sow Groundwater 3 NA 1 0 1 5 
OLMOI .8 Soil 7 NA 1 0 1 9 

-TCL Pesticide Compounds CLP sow Surface Water 5 NA 0 0 0 5 

(continued) OLMOl.8 Sediment 5 NA 0 0 1 6 

Groundwater 3 NA 1 0 1 5 

Explosives SW-846 8330 Soil 7 NA 1 0 1 9 ’ 

Surface Water 5 NA 0 0 0 5 

Sediment 5 NA 0 0 1 6 

SITE 24/25 (CLOSED PISTOL RANGES) 

TAL Metals CLP sow ILM02.1 

I Nitrate-Nitrite I 

(6) 1 8 1 NA 1 1 I 0 I I 10 I 
SITE 26 (EXPLOSIVE “D” WASHOUT AREA) 

CLP sow Groundwater 5 1 1 0 1 8 
TCL Volatile Organic Compounds 

OLMOl.8 Soil 6 1 0 0 1 8 

TAL Metals CLP sow Groundwater 5 NA 0 0 1 6 

ILM02.1 Soil 6 NA 1 0 1 8 
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TABLE 3-l (Continued) 
ANALYTICAL PROGRAM 
NWS EARLE, COLTS NECK, NEW JERSEY 

Parameter”’ Method Sample Type 
No. of Trip 

Samples Blanks(2’ 

SITE 26 (EXPLOSIVE “D” WASHOUT AREA) (continued) 

Explosives SW-846 8330 
Groundwater 5 1 

Soil 6 NA 

SITE 27 (PROJECTILE REFURBISHING AREA) 

I g I ’ TCL Volatile Organic Compounds CLP sow 
OLMOI .8 

Soil 

TCL Semivolatile Organic CLP sow 
Compounds OLMOI .8 

Soil 9 NA 

TAL Metals 

TCL Pesticide CompoundsIPCBs 

CLP sow 
ILM02.1 

CLP sow 
OLMOI .8 

Soil 9 NA 

Soil 9 NA 

SITE 29 (PCB SPILL SITE) 

TCL Volatile Organic Compounds CLP sow 
OLMOI .8 Groundwater 6 1 

TCL Semivolatile Organic CLP sow 
Compounds OLMOI .8 

Groundwater 6 NA 

I TAL Metals 

TCL PCBs 

CLP sow 
ILM02.1 

CLP sow 
OLMOI .8 

Groundwater 

Groundwater 

Soil 

6 NA 

6 NA 

2 NA 

Total Petroleum Hydrocarbons 
(TW 

EPA 418.1 Soil 2 NA 

SITE L (MSC VAN PARKING LOT) 

TCL Volatile Organic Compounds 
CLP sow 
OLMOI .8 

Soil 7 1 

Equipment Field Field Total No. 

Rinsates@’ Blanksc4’ Duplicates’5’ 
of 

Samples 

1 
I 0 I 1 8 t 

1 0 1 8 

0 0 1 11 

0 0 1 10 

0 0 1 10 

0 0 1 10 

1 I 9 I 1 0 

1 0 1 8 

1 I 0 I 1 I 8 I 

1 I 0 I 1 8 1 

1 I 0 I I 4 I 

1 I 0 I 1 I 4 I 

CLP sow OLMOI .8 Soil 7 NA 1 0 1 9 

1 0 1 10 

A 

TCL Semivolatile Organic Compounds 

WF- A’Mo422\R-51-5-5-21 
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TABLE 3-1 (Continued) 
ANALYTICAL PROGRAM 
NWS EARLE, COLTS NECK, NEW JERSEY 

Parameter”’ Method 

SITE L (MSC VAN PARKING LOT) (continued) 

Sample Type No. of Trip Equipment Field Field Total No. 

Samples Blankst2) Rinsates” Blanksc4’ Duplicates”) Of 
Samples 

TAL Metals CLP sow 
ILM02.1 Soil 7 NA 1 0 1 9 

TCL Pesticide Compounds/PCBs CLP sow 
OLMOI .8 Soil 7 NA 1 0 1 9 

Total Petroleum Hydrocarbons 
(TW EPA 418.1 Soil 7 NA 1 0 1 9 

SITE Q (FIRE FIGHTING SCHOOL) 

TCL Volatile Organic Compounds Soil 5 NA 1 0 1 
CLP sow 

7 

OLMOI .8 Sediment 1 NA 1 0 1 3 

Groundwater 4 1 1 0 1 7 
Soil TCL Semivolatile Organic CLP sow 5 NA 1 0 1 7 

Compounds OLMOI .8 Sediment 1 NA 1 0 1 3 

Groundwater 4 1 1 0 1 7 

Total Petroleum Hydrocarbons Soil 1 N/A 0 0 0 1 

U-W EPA 418.1 Sediment 1 N/A 1 0 1 3 

Groundwater 4 1 1 0 1 7 
BACKGROUND SAMPLES/WATERSHED SAMPLES 

Groundwater 4 4 2 0 1 11 

TCL Volatile Organic Compounds CLP sow Soil 8 1 2 0 1 12 
OLMOI .8 Surface Water 4 1 1 0 1 7 

Sediment 4 0 1 0 1 6 

Groundwater 4 NA 2 0 1 7 

TCL Semivolatile Organic CLP sow Soil 8 NA 2 0 1 11 

Compounds OLMOI .8 Surface Water 4 NA 1 0 1 7 

Sediment 4 NA 1 0 1 6 
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TABLE 3-l (Continued) 
ANALYTICAL PROGRAM 
NWS EARLE, COLTS NECK, NEW JERSEY 

Parameter(‘) Method Sample Type 

BACKGROUND SAMPLES/WATERSHED SAMPLES (continued) 

No. of Trip Equipment Field Field Total No. 

Samples Blankst2’ Rinsates@) Blanksc4) Duplicates(5) Of Samples 

Groundwater 4 I NA 1 2 ! 0 ! 1 ! 7 
Soil 8 NA 2 0 1 11 TCL Pesticide Compounds/PCBs I CLP sow 

OLMOI .8 Surface Water 4 NA 0 0 0 22 
Sediment 4 NA 0 0 0 22 
Groundwater 4 NA 2 0 1 7 
Soil 8 NA 2 0 1 11 

Explosives SW-846 8330 
Surface Water 4 NA 0 0 0 22 
Sediment 4 NA 0 0 0 22 

I Groundwater 4 NA 2 0 1 7 
Total Petroleum Hydrocarbons Soil 8 NA 2 0 1 11 
(J-W EPA 418.1 Surface Water 4 NA 0 0 0 22 

Sediment 

Landfill Parameters: Groundwater 
includes nitrate-nitrite, ammonia, (‘3 Soil 

COD, BOD, TOC, chloride, sulfate, Surface Water 
and phosphate. Sediment 

BACKGROUND SAMPLES/WATERSHED SAMPLES (continued) 
Groundwater 

CLP sow Soil TAL Metals/Cyanide 
ILM02.1 Surface Water 

Sediment 

4 NA 0 0 0 22 

4 NA 2 0 1 7 
8 NA 0 0 0 8 
4 NA 1 0 1 6 
4 NA 1 0 1 6 

4 NA 2 0 1 7 
8 NA 2 0 1 11 
4 NA 2 0 2 26 

4 NA 2 0 2 26 

Grain Size 

Hardness 

Mercury 

___..... -... 

ASTM D421 D422 Sediment 4 NA 0 0 0 4 

El 30-2 Surface Water 4 NA NA NA 1 5 
Soil Sediment 8 NA 0 0 0 8 



TABLE 3-l (Continued) 
ANALYTICAL PROGRAM 
NWS EARLE, COLTS NECK, NEW JERSEY 

(1) 

(2) 

(3) 

(7) 

NA 

TAL - Target Analyte List; TCL - Target Compound List. 
Trip Blanks - Samples which originate from analyte-free water taken from the laboratory to the 
sampling site and returned to the laboratory with the volatile organic compound (VOC) samples. 
One trip blank per cooler containing VOCs. Trip Blanks are analyzed for VOCs only. 
Low flow pump will be used to obtain all groundwater samples. The rinsate blank indicated 
represents demonstrated analyte-free water run through the sampling device before use and 
collected as a rinsate. Equipment blanks will be collected and analyzed for each type of 
non-dedicated sampling equipment used each day a decontamination event is carried out, not to 
exceed one per day. Equipment rinsate blanks will be analyzed for the same suite of analytical 
parameters as the associated environmental samples. 
Obtained at a frequency of l/source/event. Two water sources are applicable (deionized water and 
potable water used for decontamination). All samples will be obtained in one field event. 
Field Duplicates - A single sample split into two portions during a single act of sampling. Assesses 
the overall precision of the sampling and analysis program. Obtained at a frequency of 10% of the 
number of samples. 
Landfill parameters analytical methods: nitrate-nitrite as (N), EPA 353.3; ammonia as (N), EPA 
350.3; Chemical Oxygen Demand, EPA 410.1; Biochemical Oxygen Demand, SM 5210B; Total 
Organic Carbon, EPA 415.1; chloride, EPA 325.2; phosphate as (P), EPA 365.4; sulfate, EPA 
375.4. 
Compound list for explosives includes the following: HMX, RDX, 1,3,5-Dinitrobenzene, 1,3- 
Dinitrobenzene, Tetryl, 2,4,6-Trinitrotoluene, 2-6-Dinitrotoluene, 2,4-Dinitrotoluene, Picric Acid, and 
Nitro cellulose/Nitro glycerin. 
Not Applicable 
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TABLE 3-2 

SUMMARY OF ANALYSIS, BOlTLE REQUIREMENTS, PRESERVATION REQUIREMENTS, AND HOLDING TIMES 
NWS EARLE, COLTS NECK, NEW JERSEY 

Parameter Sample Container Container 
Volume Preservation”’ Maximum Holding Timec5) Analytical Methodology”) 

AQUEOUS (GROUNDWATER AND SURFACE WATER) . 

TCL Volatile Organic 
Compounds 

TCL Semivolatile 
@) Compounds Organic 

TCL Pesticides and 
Polychlorinated 
Biphenyls@) (PCBs) 

Glass, black phenolic 
plastic screw cap, 
Teflon-lined 

Amber glass, Teflon- 
lined cap 

Amber glass, Teflon- 
lined cap 

Cool to 4%, dark, 14 days if preserved, if not U.S. EPA-CLP SOW for Organic 
40 mL HCI to pH < 2 preserved 7 days aromatics, Analysis, Multi-Media, Multi- 

14 days all other Concentration (Dot. #OLMO1.8) 5/90 

2000 mL Cool to 4%, dark Extraction 7 days; analysis 
U.S. EPA-CLP SOW for Organic 

within 40 days Analysis, Multi-Media, Multi- 
Concentration (Dot. #OLMO1.8) 5/90 

Extraction 7 days; analysis 
U.S. EPA-CLP SOW for Organic 

2000 mL Cool to 4’C, dark within 40 days 
Analysis, Multi-Media, Multi- 
Concentration (Dot. #OLMOl.8) 5/90 

TCL Pesticides only@) 
Amber glass, Teflon- 
lined cap 

U.S. EPA-CLP SOW for Organic 
1000 mL Cool to 4°C dark 

Extraction 7 days; analysis 
within 40 days 

Analysis, Multi-Media, Multi- 
Concentration (Dot. #OLMO1.8) 5/90 

TCL Polychlorinated Amber glass, Teflon- Extraction 7 days; analysis 
U.S. EPA-CLP SOW for Organic 

Biphenyls (PCBs) only@) lined cap 1000 mL Cool to 4%, dark within 40 days 
Analysis, Multi-Media, Multi- 
Concentration (Dot. #OLMOl.8) 5/90 

TAL Metals 

Cyanide 

Polyethylene bottle, Cool to 4°C HN03 
Analysis within 180 days of US. EPA-CLP SOW for Inorganic 

plastic cap, plastic liner 1000 mL to pH < 2 sample collection; mercury Analysis, Multi-Media, Multi- 
28 days Concentration (Dot. #ILM02.1) 

U.S. EPA-CLP SOW for Inorganic 
Polyethylene bottle, Cool to 4°C Na OH 
plastic cap, plastic liner 

1000 mL to pH > 12’@ 
14 days Analysis, Multi-Media, Multi- 

Concentration (Dot. #ILM02.1) 

Explosives(7) 

Total Petroleum 
Hydrocarbons (TPH) 

Ammonia (as N) 

Glass, Teflon-lined cap 1000 mL Cool to 4”C, dark 
Extract 7 days; Analysis 40 
days after extraction 

SW-846 Method 8330 

Glass 1000 mL 
H2S04 to pH ~2; 
Cool to 4°C 

28 days EPA Method 418.1 

Polyethylene or Glass 400 mL 
Cool to 4%, H,SO, 
to pH < 2 

28 days EPA Method 350.3 
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TABLE 3-2 icontinued) 
,\ ,’ 

SUMMARY OF ANALYSIS, BOTTLE REQUIREMENTS, PRESERVATION REQUIREMENTS, AND HOLDING TIMES 
NWS EARLE, COLTS NECK, NEW JERSEY 

1 I I I I 

Parameter Sample Container Container 
Volume Preservation”’ Maximum Holding Timec5) Analytical Methodology”) 

AQUEOUS (GROUNDWATER AND SURFACE WATER) (contir 

Biochemical Oxygen 
Demand (BOD) 5-day Polyethylene or Glass 1000 mL 

led) 

Cool to 4°C 48 hours Standard Method (SM) 5210B 

Chemical Oxygen 
Demand (COD)14) I 

Polyethylene or Glass 
I 

50 mL 
2 

Cool to 4”C, H,SO, 
to pH c 2 I 28 days EPA 410.1 

Cool to 4°C I 28 days Chloride@) Polyethylene or Glass 50 mL 
I I 

EPA 325.2 

Cool to 4°C H,SO, 
to pH < 2 I 28 days EPA 353.3 Nitrate-Nitrite (as N)(4) I Polyethylene or Glass I 100 mL 

Cool to 4°C H,SO, petroleum based 3 days; 

to pH < 2 non-petroleum based 24 
hours 

Total Organic Carbon 
(TOC)‘4’ 

I 
Polyethylene or Glass 

I 
25 mL EPA 415.1 

Phosphate (as P)O I Polyethylene or Glass 50 mL Cool to 4’C, H,SO, 
to pH < 2 I 

28 days EPA 365.4 
I I 

50 mL EPA 375.4 Sulfate (as SO,)” 

Turbidityc3) 

Polyethylene or Glass 

Polyet hv lene or Glass 

Cool to 4°C 

Cool to 4°C 

28 days 

48 hours 100 mL EPA 180.1 

SOLID (SURFACE SOIL. SUBSURFACE SOIL. AND SEDIMEN’ 

U.S. EPA-CLP SOW for Organic 
Analysis, Multi-Media, Multi- 
Concentration (Dot. #OLMO1.8) 5/90 

U.S. EPA-CLP SOW for Organic 
Analysis, Multi-Media, Multi- 
Concentration (Dot. #OLMO1.8) 5/90 

U.S. EPA-CLP SOW for Organic 
Analysis, Multi-Media, Multi- 
Concentration (Dot. #OLMO1.8) 5/90 

SW-846 3rd Edition, Vol. 1A; 7195 

TCL Volatile Organic Glass, polypropylene 
Compounds cap, white Teflon-liner 

TCL Semivolatile Organic 
Compounds 

Amber glass, Teflon- 
lined cap 

TCL Pesticides and 
Polychlorinated 
Biphenyls (PCBs) 

Chromium& 

Amber glass, Teflon- 
lined cap 

Polyethylene or Glass 

120 mL 

1000 mL 

Cool to 4°C dark 

Cool to 4°C dark 

Cool to 4’C, dark 

10 days 

Extract 7 days; Analyze 40 
days 

Extract 7 days; Analyze 40 
days 2000 mL 

400 mL Cool to 4°C dark 24 hours 
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TABLE 3-2 (Continued) 
SUMMARY OF ANALYSIS, BOTTLE REQUIREMENTS, PRESERVATION REQUIREMENTS, AND HOLDING TIMES 
NWS EARLE, COLTS NECK, NEW JERSEY 

Container 
Vnhrme I Preservation(‘) I Maximum Holding Timet5) I Analytical Methodology”’ Parameter Sample Container 

SOLID (SURFACE SOIL. SUBSURFACE SOIL. AND SEDIMEN (continued) . 

TCL Pesticides only 

TCL Polychlorinated 
Biphenyls (PCBs) only 

TAL Metals/Cyanide 

Selected TAL Metals 
(Lead, Zinc, Copper, 
Chromium, Cadmium) 

Mercury only 

Total Organic Carbon 
(TOC) 

Grain Size 

Nitrate-Nitrite 

Total Petroleum 
Hydrocarbons (TPH) 

Explosives”) 

Amber glass, Teflon- 
lined cap 

Amber glass, Teflon- 
lined cap 

Flint glass bottle, black 
phenolic cap, 
polyethylene liner 

Flint glass bottle, black 
phenolic cap, 
polyethylene liner 

Flint glass bottle, black 
phenolic cap, 
polyethylene liner 

Clear wide mouth 
glass 

4 Clear wide mouth 
glass jars 

Clear wide mouth 
glass 

Wide mouth glass 

Wide mouth glass 

WP’ - ’ 

r 

AVYi0422\R-5 l-5-5-21 

1000 mL 

1000 mL 

8 oz 

8 oz 

4 oz 

4 oz 

32 oz 

4 oz 

4 oz 

8 oz 

Cool to 4’C, dark 

Cool to 4°C dark 

Cool to 4°C 

Cool to 4°C 

Cool to 4°C 

Cool to 4°C 

None 

Extract 7 days; Analyze 40 
days 

Extract 7 days; Analyze 40 
days 

Analyze within 180 days; 
mercury 28 days; cyanide 
14 days 

Analyze within 180 days 

28 days 

14 days 

None 

28 days 

28 days 

7 days to extract; 40 days 
to analysis 

U.S. EPA-CLP SOW for Organic 
Analysis, Multi-Media, Multi- 
Concentration (Dot. #OLMO1.8) 5/90 

U.S. EPA-CLP SOW for Organic 
Analysis, Multi-Media, Multi- 
Concentration (Dot. #OLMO1.8) 5/90 

U.S. EPA-CLP SOW for Inorganic 
Analysis, Multi-Media, Multi- 
Concentration (Dot. #ILM02.1) 

U.S. EPA-CLP SOW for Inorganic 
Analysis, Multi-Media, Multi- 
Concentration (Dot. #ILM02.1) 

U.S. EPA-CLP SOW for Inorganic 
Analvsis, Multi-Media, Multi- 
Concentration (Dot. iILM02.1) 

Lloyde Kahn Method 

ASTM D421, D422 

Technical Report EPAICE-81-1 
Procedures for Handling and 
Chemical Analysis of Sediment and 
Water Samples 

Extract using extraction procedure in 
SW-846 Method 9071 followed by 
analysis using EPA Method 418.1 

SW-846 Method 8330 

:i 



TABLE 3-2 (Continued) 
SUMMARY OF ANALYSIS, BOTTLE REQUIREMENTS, PRESERVATION REQUIREMENTS, AND HOLDING TIMES 
NWS EARLE, COLTS NECK, NEW JERSEY 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(6) 

Na,S,O, = Sodium Thiosulfate, Cl, = Chlorine, HCI = Hydrochloric acid, NaOH = Sodium 
Hydroxide. 
All Methodolgies recommended by “New Jersey Department of Environmental Protection and 
Energy (NJDEPE) Field Sampling Procedures Manual” May 1992 and 40 CFR 136.3. Except 
Explosives method US. EPA SW-846 Method 8330, Total Organic Carbon (TOC) U.S. EPA SW- 
846 Method 9060, and Grain Size ASTM Methods D421 and D422. 
Chloride, sulfate, and turbidity can be collected for analysis in one bottle. A volume of 500 mL 
is needed for all. 
Chemical oxygen demand (COD), Nitrate-nitrite as (N), total organic carbon (TOC), and phosphate 
as (P) can all be collected in the same container. A volume of 500 mL is needed to perform all 
analyses listed. 
Maximum holding times refer to the period from sample collection to analysis (technical holding 
time). 
Additionally CaCO, (Calcium Carbonate) must be added in the presence of sulfide, and 0.6g of 
ascorbic acid must be added in the presence of chlorine. KI starch paper may be used to test for 
chlorine. The procedure is detailed in Halliburton NUS SOP SF-1.2. 
Compound list for explosives includes the following: HMX, RDX, 1,3,5-Dinitrobenzene, 1,3- 
Dinitrobenzene, Tetryl, 2,4,6-Trinitrotoluene, 2-6-Dinitrotoluene, 2,4-Dinitrotoluene, Picric Acid, and 
Nitro cellulose/Nitro glycerin. 
Field personnel must collect one out of every 20 samples in triplicate volume in order for the 
laboratory to perform matrix spike and matrix spike duplicate analysis. 
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TABLE 3-3 
SUMMARY OF FIELD ACTIVITIES AND ANALYTICAL SAMPLES AT EACH SITE 

NWS EARLE, COLTS NECK, NEW JERSEY 

Site 

Field Activity Analytical Samples”’ 

Soil Monitoring 
Well 

Hydro- Test Locate Subsurface Surface Groundwater Surface Soil 

Boring punch Pits Seeps Soil Soil Sample Water Sediment Gas 
Installation Sample Sample Survey 

Site 1, Ordnance Demo Range 

Site 2, Active Ordnance Demo Range 

Site 3, Landfill SW of “F” Group 

Site 4, Landfill West of “D” Group 

Site 5, Landfill West of Army Barricades 
Site 6, Landfill West of Normandy Road 

Site 7, Landfill South of “P” Barricades 

Site 9, Landfill SE of “P” Barricades 

Site 10, Scrap Metal Landfill 

Site 11, Contract Ordnance Disposal Area 

Site 12, Battery Acid Spill Site 

Site 13, Defense Property Disposal Yard 

Site 14, DRMO Warehouse 
(Mercury Spill) 

___ 

--- 

2 

_-_ 

-mm 

--- 

--- 

2 

___ 

--- 

___ 

2 

___ 

m-s 

___ 

___ 

yes 

___ 

Yes 

--- 

Yes 

__- 

--- 

___ 

--- 

m-s 

--- 

8 

1 

___ 

___ 

-_ 

1 

___ 

--- 

--- 

3 

___ 

1 

12 

7 

7 

I2 

15 

4 

5 

___ 

7 

5 

--- 

5 

___ 

Site 15, Sludge Disposal Near Waterfront 4 -mm ___ --- --- 4 2 m-w 2 3 --- 
S Gate 
Site 16, Diesel Line to Building C-50 20 4 

Site 17, Disposal Site at Waterfront --- mm- 

___ mm- 32 4 4 v-m 8 Yes 

___ Yes --- 2 4 6 6 --- 

Site 19, Paint Sludge Disposal Site 
(Bldg. S-34) 

4 1 ___ ___ ___ 5 4 7 1 1 -__ 

Site 20, Grii Blast Disposal Area 
(Bldg. 544) 

3 --- ___ ___ ___ ___ 3 5 ___ 2 2 
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TABLE 3-3 (Continued) 
SUMMARY OF FIELD ACTIVITIES AND ANALYTICAL SAMPLES AT EACH SITE 
NWS EARLE, COLTS NECK, NEW JERSEY 

Field Activity Analvtical Samples(‘) 

Site 

Site 22, Paint Sludge Disposal Site 
(Bldg. D-2) 

Soil Monitoring 
Hydro- Test Locate Subsurface Surface Groundwater Surface Sediment Soil 

Boring Well 
Installation punch Pits Seeps Soil Soil Sample Water Gas 

Sample Sample Survey 

-mm em.. w-s ___ ___ --- mm- ___ --- --- ___ 

Site 23, Paint Sludge Disposal Site 
(Bldg. D-5) 3 3 ___ ___ ___ 6 mm- 3 5 5 --- 

Site 24, Closed Pistol Range 

Site 25, Closed Pistol Range 

Site 26, Explosive “D” Washout Area 
(Bldg. GB-1) 

--- 

mm- 

--- 

--- 

___ 

___ 

___ 

___ 

5 

--- 

m-m 

Yes 

Site 27, Projectile Refurbishing Area 3 mm- --w ___ --- 9 mm- _-_ ___ m-m ___ 

Site 29, PCB Spill Site (Bldg. C-16) 2 mm- -__ ___ ___ 2 mm- 6 ___ __- ___ 

Site L, MSC Van Parking Lot ___ --- --- --_ _-_ --- 7 ___ --_ ___ e-m 

Site Q, Firefighting School 3 3 --- ___ ___ --- m-s 3 -__ ___ --- 

Background/Watershed 4 4 ___ ___ ___ 4 4 4 22 22 --- 

TOTAL 72 27 18 8 4 89 34 97 55 82 3 

1 Does not include GA samples. 
2 Activity may be performed pending groundwater sample results. 
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Due to the relatively large volume of soil sample needed to fulfill multiple analytical parameters, it is 

probable that 3-inch I.D. split-spoon samplers will be required at some sites where subsurface soils are 

collected. Split-spoon samplers will be decontaminated between samples as described in Section 2.8.2. 

Sample handling and chain-of-custody requirements are addressed in Section 3.4. 

3.2.2 Surface Soil Sampling 

Surface soils will be collected in accordance with the NJDEPE Field Sampling Procedures Manual and 

relevant Halliburton NUS SOP GH-1.3. Soil cornpositing will not take place. Soil samples will be collected 

using stainless-steel trowels and stainless-steel sampling bowls. All samples (except VOAs and SVOCs) 

will be homogenized prior to filling the required sample containers. Soil samples collected for volatile and 

semivolatile analysis will be taken and bottled first. Individual samples collected for metals analysis will be 

homogenized prior to filling the sample bottle. 

All stainless-steel sampling equipment utilized during sampling will be decontaminated between samples 

as described in Section 2.8.2. All pertinent field data will be recorded using the appropriate sample log 

sheet and the field log book. Sample handling and preservation requirements are shown in Table 3-2. 

3.2.3 Groundwater Sampling 
f-7 

Groundwater samples will be obtained from all newly installed groundwater monitoring wells and all existing 

monitoring wells present at each site. Groundwater sampling will be conducted in accordance with the 

USEPA Region I Groundwater Sampling Procedure Low Flow Purge and Sampling (Draft Final) included 

in Appendix B-l. Monitor wells will not be sampled prior to 14 calendar days after development (or 

redevelopment). 

Prior to obtaining samples, water levels will be measured and the wells will be purged using a low-flow 

pump to reduce turbidity. This technique allows for representative metals samples to be collected. The 

well will be purged until groundwater parameters (temperature, pH, conductivity, turbidity) stabilize within 

acceptable limits. Care will be taken to avoid overpumping or pumping the well to dryness. General 

guidelines for monitoring well purging are as follows: 

. Dedicated polyethylene (PE) tubing will be used for each well. 

. Wells will not be purged to dryness and will not be purged at a rate greater than the rate 
,- 

at which the well was developed. 

WP51 \NAVYi0422\R-51-5-5-21 3-23 



Field measurements of pH, temperature, dissolved oxygen and specific conductance will 

be taken for each well volume during purging. 

. Hand bailing is the least recommended method of well purging and will not be used unless 

no other method can be utilized. 

Following well purging, sampling will begin using the following guidelines: 

. The time lapse between purging and sampling will not exceed 2 hours. 

. Sampling for volatile organic compounds (VOCs) and semivolatile organic compounds 

(SVOCs) will be performed first using dedicated low flow sampling pumps and dedicated 

sample collection tubing. 

. All samples other than VOCs and SVOCs will then be collected using the low-flow 

sampling method to reduce turbidity. No filtered metals samples will be collected. 

. Samples will be collected for analysis in the following order: VOCs, SVOCs, polychlorinated 

biphenyls (PCBs), pesticides, total metals, cyanide, chromium+6, TPH, explosives, sulfate 

and chloride, nitrate-nitrite, ammonia (nitrogen), and other landfill parameters.’ 

The appropriate sample bottles for analysis, and the sample will then be preserved as specified in 

Table 3-2. If pre-preserved bottles are used, the field sampling team must check pH to assure the sample 

is properly preserved and the field team must be prepared to add additional preservatives if necessary. 

The groundwater sample log sheet for each well will contain, at a minimum, pH, temperature, dissolved 

oxygen, specific conductance, color and turbidity (in NTUs). Well logs at appropriate locations (e.g. 

waterfront) will also include salinity and Eh measurements. All pertinent field data shall be recorded using 

the appropriate sample log sheet and the field log book (see Halliburton NUS SOP SA-6.3). A groundwater 

sample log sheet can be found in Appendix A of this Work Plan. 

1 Landfill parameters include nitrate-nitrite (as N), ammonia (as N), chemical oxygen demand (COD), 
biochemical oxygen demand (BOD), total organic carbon (TOC), chloride, and phosphate (as P). 
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3.2.4 Surface Water/Sediment Samplinq 

Surface water samples will be obtained from onsite drainages, seeps, and at background locations. 

Surface water sampling will be conducted in accordance with the NJDEPE Field Sampling Procedures 

Manual and Halliburton NUS SOP SA-1.2, Section 5.3. A brass Kemmerer sampling device will not be 

used to collect surface water samples. General surface water and sediment sampling procedures are as 

follows: 

. Sediment will be sampled from areas of sediment deposition which will have the greatest 

potential for receiving contamination. 

. When surface water and sediment samples are being collected from the same location, 

surface water will be collected first. 

. Downstream samples will be collected first, proceeding upstream. 

l Samples of surface water will be obtained by dipping the sample bottle (referred to as a 

dip or grab sampling method) into the surface water (if possible). If flow from a seep or 

spring is not sufficient to use this sample method, a small excavation will be made and 
f-7 

allowed to fill with leachate, and will then be sampled. 

. Water present in sediment sample jars will not be decanted, which may result in a loss of 

fine material. 

Field measurements will be obtained from the surface water samples prior to sample collection. These field 

measurements include pH, specific conductance and temperature. Color and turbidity shall also be noted 

on the sample log form for each surface water sample. Procedures for obtaining these field measurements 

will be in accordance with Halliburton NUS SOP SF-1 .I. 

Sediment samples will be obtained from onsite drainage, at seeps, from drainage swales, and from 

background locations. Sediment sampling will be conducted in accordance with the NJDEPE Field 

Sampling Procedures Manual and Halliburton NUS SOP SA-1.2 Section 5.4. Samples will be collected 

using a scoop sampler or stainless-steel trowel. Sediment characteristics shall be noted on the sample log 

form for each sediment sample. All pertinent field data shall be recorded using sample log sheets and the 

field log book. Surface water and sediment sample forms can be found in Appendix A of this work plan. 

Sample handling and preservation requirements are shown in Table 3-2. 
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3.2.5 Soil-Gas Survey 

Soil-gas surveys will be performed at two sites to identify the potential source of VOCs previously detected 

at the sites. Soil-gas surveys will be conducted in accordance with the NJDEPE Field Sampling 

Procedures Manual. At each site a grid will be laid out that will encompass the area of concern, A soil-gas 

sample will be collected from each grid point. Soil-gas survey grid spacings vary at each site based on 

site conditions, and range from 25 feet to 100 feet. Specific spacings are discussed in later chapters. A 

drive probe or retractable probe will be driven into the soil to facilitate collection of soil-gas samples. Soil- 

gas samples will be collected using a vacuum pump and samples will be stored in a Tedlar bag. Analysis 

will be performed with an portable gas chromatograph. Holding times for soil-gas samples will not exceed 

48 hours. Soil-gas analysis will be performed following the Quality Assurance/Quality Control (CWQC) 

parameters outlined in the NJDEPE Field Sampling Procedures Manual. 

3.2.8 Hydropunch Groundwater Samplinq 

To determine general groundwater quality and the potentiometric surface prior to selecting monitoring well 

locations, groundwater samples will be collected at several sites using a hydropunch (or similar technology 

such as geoprobe, temporary or drivepoint wells). To obtain these samples, a small stainless-steel screen 

(approximately 1 inch diameter) will be pushed below the water table, and a groundwater sample will be 

collected using a peristaltic pump and/or stainless-steel bailer. Since these samples are used as a 

screening tool for groundwater quality, a less rigorous sampling procedure will be used than is used for 

sampling monitoring wells. Following the sampling, the hole will be allowed to collapse or will be backfilled. 

All sample parameters, sample containers and analytical methods will be similar to those used for 

monitoring wells. Sample handling and preservation requirements are shown in Table 3-2. 

3.3 SAMPLE HANDLING 

Sample handling includes the field-related considerations concerning the selection of sample containers, 

preservatives, allowable holding times and sample analyses. In addition, sample identification, packaging 

and shipping will be addressed. The NJDEPE Field Sampling Procedures Manual addresses the topics 

of containers and sample preservations. Table 3-2 provides a summary of these sample handling 

considerations. 
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3.3.1 Samplinq Identification System 

Each sample collected will be assigned a unique sample tracking number consisting of an alpha-numeric 

code that identifies the site, the sample medium and location, and sample depth (for subsurface soils). Any 

other pertinent information regarding sample identification will be recorded in the field log books. 

The alpha-numeric coding to be used in the sample system is explained in the following table: 

Site, Medium, Location Sample Depth 

NNAANN NNN 

Character Type: 

A= Alpha 

N= Numeric 

Site: 

01 = Site 1, Ordnance site 

02 = Site 2, Active Ordnance Demolition Range 

03 = Site 3, Landfill Southwest of “F” Group 

04 = Site 4, Landfill West of “D” Group 

05 = Site 5, Landfill West of Army Barricades 

06 = Site 6, Landfill 

07 = Site 7, Landfill South of “P” Barricades 

09 = Site 9, Landfill 

10 = Site 10, Scrap Metal Landfill 

11 = Site 11, Contract Ordnance Disposal Area 

12 = Site 12, Battery storage location 

13 = Site 13, Landfill 

14 = Site 14, Mercury spill site 

15 = Site 15, Sludge disposal site 

16 = Site lG/EPIC Site F, Roundhouse 

17 = Site 17, Landfill 

19 = Site 19, Paint Sludge Disposal Site 

20 = Site 20, Grit Blast Disposal Area 

22 = Site 22, Paint Sludge Disposal Site 

23 = Site 23, Paint disposal area 

24 = Site 24, Firing range 
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25 = 

26 = 

27 = 

29 = 

L = 

Q= 

BG = 

Medium: 

ss = 

SB = 

GW = 

SW = 

SED = 

DRUM = 

Sample Location: 

Site 25, Firing range 

Site 26, Explosive “D” Washout Area 

Site 27, Projectile refurbishing area 

Site 29, PCB spill area 

EPIC Site L 

EPIC Site Q 

Background sample location 

Surface Soil 

Subsurface Soil 

Groundwater 

Surface Water 

Sediment 

Drum Sample 

The sample location code will depend on the media being collected, as shown below: 

Subsurface soil = soil boring number 

Surface soil = sample location number 

Groundwater sample = well number or hydropunch sample number 

Sediment/surface water = sample location number 

Background sample = background sample location number 

Sample Depth: 

For subsurface soil samples - top of sample interval depth in feet 

Not used for surface soils, sediment, groundwater or surface water samples 

Filtered Samples: 

No samples for analysis will be filtered. 

Example of Sample Labeling System: 

A sample taken from Site 06, monitoring well MW-04 would be labeled 06GW04. A subsurface soil sample 

taken from Site 16, from the tenth soil boring location starting at 6.0 feet would be labeled 16SBlO-06. A 

surface soil sample taken from the third background sample location would be labeled BGSSOI -03. 
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Field Duplicate Labels: 

Field duplicates will be designated as DUP-01, DUP-02, etc., when they are submitted to the laboratory 

so that the duplicates are submitted to the laboratory “blind.” The chain-of-custody form and other 

documentation submitted to the laboratory will be filled out so that the laboratory cannot match the 

duplicates to the original sample. The time on the duplicate samples will be noted as 0O:OO. The correct 

sample location, time, etc., will be documented in the field log book. 

Quality Control Sample Labels: 

Quality control samples will be taken periodically. These samples will be used to document the 

effectiveness of decontamination to determine the quality of water used for decontamination, and to identify 

possible cross-contamination occurring during transit. These blank samples, including trip blanks, field 

blanks, and equipment rinsate blanks are defined in Section 3.5 of this report and will use the quality 

control sample identification scheme, listed below: 

Sample Type Sample Number Sample Date 

AA NN NNNNNN 

Sample Type: 

TB = 

EB = 

FB = 

RB = 

Trip blank 

Equipment rinsate blank 

Field blank of source water 

Rinsate blank 

Sample Number: 

A sequential numeric designation will be assigned to each type of blank on a daily basis. 

Sample Date: 

Day the sample is generated, The format MMDDYR (M=Month, D=Day, Y=Year) will be used to indicate 

the day the sample is generated. 

Example of the Quality Control Labels: 

The second trip blank sample taken on December 1, 1995 would have the sample identification label 

TB-02-120195. The first rinsate blank taken on January 5, 1995 would have the label RB-01-010595. 
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Information regarding sample labels and tags to be attached before shipment to a laboratory is contained 

in Section 5.2 of the Halliburton NUS SOP SA-6.1 (Appendix B). 

3.3.2 Sample Packaging and Shipping 

Samples will be packaged and shipped in accordance with Hallibutton NUS SOP SA-6.2 (Appendix B). 

The FOL will be responsible for completion of the following forms: 

. Sample Labels 

. Chain-of-Custody Forms 

. Appropriate labels applied to shipping coolers 

. Chain-of-Custody Labels 

. Express Mail Air Bills 

3.4 SAMPLE CUSTODY 

Custody of samples must be maintained and documented at all times. Chain-of-custody begins with the 

collection of the samples in the field. Section 5.3 of Halliburton NUS SOP SA-6.1 provides a description 

of the chain-of-custody procedures to be followed. A sample chain-of-custody form is attached in 

Appendix A. 

3.5 QUALITY CONTROL SAMPLES 

In addition to regular calibration of field equipment and appropriate documentation, quality control (QC) 

samples will be collected or generated during environmental sampling activities. QC samples include field 

duplicates, equipment rinsate blanks, and field blanks. Trip blanks will be provided by the analytical 

laboratory chosen to support this project. Table 3-1 presents the type and number of required QC samples. 

Each type of field QC sample is defined as follows: 

. Field Duplicates - Field duplicates are two samples collected (1) independently at a 

sampling location in the case of groundwater or surface water, or (2) a single sample split 

into two portions in the case of soil or sediment. Duplicates are obtained during a single 

act of sampling and are used to assess the overall precision of the sampling and analysis 

program. Ten percent of all samples for each media shall be field duplicates. Duplicates 

shall be analyzed for the same parameters in the laboratory as their environmental sample 

counterparts. Field duplicates monitor field collection and laboratory analysis precision. 
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. Equipment Rinsate Blanks - Equipment rinsate blanks are obtained under representative 

field conditions by running demonstrated analyte-free water through sample collection r? 

equipment (bailer, split-spoon, hand auger bucket, etc.) after decontamination. Equipment 

rinsate blanks will be placed in the appropriate sample containers for analysis. Equipment 

blanks will be used to assess the effectiveness of decontamination procedures. Equipment 

blanks will be collected and analyzed for each type of non-dedicated sampling equipment 

used each day a decontamination event is carried out, not to exceed one per day. 

Equipment rinsate blanks will be analyzed for the same suite of analytical parameters as 

the associated environmental samples. 

. Field Blanks - Field blanks are obtained by sampling the waters used for decontamination 

during the field investigation. Samples consist of the source water used in (1) steam 

cleaning of large equipment and (2) analyte-free water used for decontamination of 

sampling equipment. Field blanks will be used to determine if the analyte-free water or the 

potable water (used for steam cleaning) may be contributing to sample contamination. 

Field blanks will be collected for each type of water used for decontamination and will be 

submitted at a frequency of one per sampling event. Field blanks, as applicable, will be 

analyzed for the entire suite of parameters under investigation. 

. Trip Blanks - Trip blanks are prepared under laboratory or controlled conditions (nonfield 

location) from demonstrated analyte-free water. Trip blanks are prepared no longer than 

24 hours prior to the sampling event and will be preserved with HCI in the same manner 

as volatile samples. If the 24 hour time-frame can not be met, trip blanks will be preserved 

in the field. Since it is not standard procedure to receive bottleware daily from the 

laboratory, samples will be preserved in the field during most sampling events. 

Trip blanks are transported from the point of preparation to the field and returned 

unopened with the other environmental media samples at the conclusion of the day’s field 

activities. Trip blanks are included when analyzing for volatile organics and will be 

prepared and provided by the subcontractor laboratory. Trip blanks will remain with the 

sample containers at all times and are thus subjected to the same field conditions as the 

field samples. One trip blank will be included in every shipping or sample collection cooler 

that contains samples of VOCs to be analyzed, regardless of sample matrix. 
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4.0 SITE 1 (ORDNANCE DEMILITARIZATION SITE) 

4.1 SITE DESCRIPTION 

The Ordnance Demilitarization Site 1 is a 6-acre open field that was used for burning ordinance material 

for several decades. Operations were discontinued in 1975. During site abandonment, the area was 

plowed, and a layer of diesel-soaked hay was burned on site to remove residual ordnance. This procedure 

was carried out three times. A US Army communications station and tower were located near the center 

of the site for several years. The site is currently cleared of all structures. 

The site is bordered by Macassar Road to the east, a railroad spur to the north, and an 8 to 10 feet high 

berm to the west and south. No drainage swales or streams are located on the site. Groundwater flow 

is generally to the southeast. 

4.2 PREVIOUS INVESTIGATIONS 

During the Site Investigation (SI) (Weston, 1993), 16 surface soil samples were collected on a grid across 

the site, as shown in Figure 4-l. Samples were taken at 0 to 0.5 feet below ground surface (bgs), and at 

0.5 to 1.5 ft bgs. Analysis of soil samples indicated explosive compounds were present at sample 01-005- 

SO01 (at 1 to 1.5 feet). A high total petroleum hydrocarbons (TPH) concentration (450 ppm) was detected 

at sample 01-004SOOl. Maximum soil contaminant concentrations are summarized in Table 4-l. Metals 

and TPH were present in all other soil samples. Three monitoring wells were installed. Groundwater 

samples were analyzed for TCL organics, TAL inorganics, and explosive compounds, and sampled. 

Elevated levels of volatile organic compounds (VOCs) and the explosives, RDX and 2,4-DNT, were 

detected in MWl-2, in what was assumed to be the upgradient well for the site. Dietylphthalate was 

detected in well MWI-3. Metals were detected in site monitoring wells. The highest concentrations of 

chromium, lead, and zinc were detected at MW-1 . Maximum groundwater contaminant concentrations that 

were recorded during the SI are presented in Table 4-2. 

4.3 REMEDIAL INVESTIGATION SAMPLING ACTIVITIES 

To determine the extent of soil contamination and to determine if groundwater is being effected by 

contaminated soils at the site, eight hydropunch groundwater samples will be collected and ten soil borings 

will be completed at the site. Ten soil borings will be installed in the upgradient direction from the site. 

Five soil borings (SB-01 to SB-05) will be drilled north of existing well MWI -1, and five borings (SB-06 to 

SB-10) will be drilled west of existing well MWI -2. Soil samples collected from these borings will be used 
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TABLE 4-1 

SURFACE SOIL RESULTS VERSUS REGULATORY CRITERIA 
SITE I(” 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum 

Concentration 
Detected 

Sample ID 
New Jersey Nonresidential 

Surface Soil Cleanup 
Standards’*) 

INORGANICS 

MISCELLANEOUS (mg/W 

Nitrite 0.32 

Nitrate 2.6 

TPH OWW 

Total Petroleum Hydrocarbons 450 

Ol -015s201 

Ol-003-so01 

I Ol-004~so01 I 

1 Weston Report: Phase II - Site Inspection Study Report, 1993. 
2 New Jersey Cleanup Standards for Contaminated Sites Proposed New Rules: New Jersey 

Administrative Code (N.J.A.C.) 7:26D-7. 
--- Criteria not available. 

WP51\NAVY\o422\R-51-5-5-21 4-3 



TABLE 4-2 

GROUNDWATER RESULTS VERSUS REGULATORY CRITERIA 
SITE I(‘) 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum 

Concentration 
Detected 

Sample ID 
New Jersey Class IIA Federal Maximum 
Groundwater Quality Contaminant Level 

Criteria”’ (MCLJc3’ 

INORGANICS 

Aluminum 

Barium 

bKN-) @sQ hJsm 
~~~ ,,,,,,,,:,:,:,,,,,,,,, .:..OOD~~ii~~j::::j::;: : :._ :.,:.. ..:.. ,..., ..x;:;:::::::::::::::.: MWOI -01 ‘.‘.‘+A...:.: . ..i. -...~.-....i ..i_.. . . . . ..A...... L.,. ..,,, ,.. ,:.:.)~:,~.:.:, 

220 MWOI -01 2,000 2,000 

Chromium 

Copper 26.7 

Iron ~.~~~~~~:~:~ 
::::.:,:.:.:,:::.:,:.:.:.:.:.:.:.:.:.:.:.~.:.:.:.:.:.:.:.:.:.:.:.:.:.:.: .,.,_,. 

Potassium 13,700 

Magnesium 6,200 
- Manganese 

MWOI -01 1,000 1 ,3oo’G’ 

MWOI -01 ~.~.~~~~~~ ___ 
. . . ..L....L.....i.L.................. ‘..,..,.,:,:,:,):.:,:,::,:,:, :,~ :,:,:. : : : : : : : : : : : : : : . . . \L.,.,,,.,.,C, :::::::::::::::::::rc .,.. . . . . . . . . . . ..A. ..i. . ..v.... ...,,,, 

MWOl-01 --- --- 

MWOl-01 --- 

Lead 

Vanadium 

Zinc 

172 MWOI -01 ___ *-- / 

652 MWOI -01 5,000 ___ 

ORGANICS @sW hKl~) (IJ gfl) 

Acetone 7J MWOl-01 
, ,I -Dichloroet,,ylene ~~~~~~,~~ MWOl-02 ::::::::::::::::::: j::::::::::::::::::: j:i:::. 

MWOI -03 
Diethylphthalate IJ Dup. sample 5,000 --- 

also 

RDX a.90 MWOl-02 --- --- 

2,4-DNT 0.82 MWOI -02 0.05 (10) ___ 

Nitrate-Nitrite 1,400 MWOI -01 10,000 10,000 

1 Weston Report: Phase II - Site Inspection Study Report, 1993. Note: It should be noted that 
additional concentrations of other analytes were identified in this report (e.g. RDX and 2,4 DNT 
were detected in well MWOI-01: 96.6 ppb and 93.2 ppb respectively plus five unlisted volatile 
organics) but are not presented here in that these data were unvalidated and therefore their 
usefulness are questionable. 
Boldedkhaded value indicates maximum detected concentration exceeds New Jersey Groundwater 
Quality Criteria and/or Federal MCLs. 
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TABLE 4-2 (continued) 
GROUNDWATER RESULTS VERSUS REGULATORY CRITERIA 
SITE l(‘) 
NWS EARLE, COLTS NECK, NEW JERSEY 

2 New Jersey Groundwater Quality Standards: New Jersey Administrative Code (N.J.A.C.) 79-6. 
Bureau of National Affairs -Environmental Reporter - CD ROM. February 1995. 

Values in parentheses are Practical Quantitation Limits. “Where a constituent standard (the 
criterion as adjusted by the antidegradation policy and applicable criteria exceptions); is of a lower 
concentration than the relevant PQL (Table 1 in the Appendix), the Department shall not (in the 
context of an applicable regulatory program) consider the discharge to be causing a contravention 
of that constituent standard so long as the concentration of the constituent in the affected ground 
water is less than the relevant PQL.” (NJAC 7:9-6.9(c)). 

3 Drinking Water Regulations and Health Advisories. USEPA Office of Water, November 1994. 
Designations are as follows: 

G Maximum Contamination Level Goal 
A Action Level 
S Secondary Maximum Contaminant Level 
P Proposed 

J Estimated value. 
___ Criteria not available. 
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to determine if upgradient soils are contributing to groundwater contamination. In addition, eight 

groundwater samples will be collected (using hydropunch). These samples and will be used to determine 

the location of an additional monitoring well(s) necessary to define the extent of groundwater contamination 

at the site. It is anticipated that one additional well will be installed northwest (upgradient) of the site. 

Additional wells may be considered if hydropunch samples indicate significant upgradient groundwater 

contamination is present. 

Soil borings will be sampled at two depths, at approximately 0.5 to 1.5 and 3 to 4 feet below ground 

surface (bgs). Proposed RI sampling locations are illustrated on Figure 4-1. Sample depths were selected 

to determine if contamination extends vertically beyond the SI sampling depth (of 1.5 ft) and to evaluate 

the possibility of contaminants impacting the water table. Groundwater samples will be taken from the three 

existing monitoring wells, the proposed new monitoring well and the eight hydropunch sample locations. 

Groundwater samp!es (from monitoring wells and hydropunch) will be analyzed for TCL volatiles, 

semivolatiles, pesticides, TAL metals, explosives, and nitrate-nitrite, biological oxygen demand (BOD), total 

organic carbon (TOC), chemical oxygen demand (COD) and total petroleum hydrocarbons (TPH). 

Groundwater samples (from hydropunch and monitoring wells) will be taken at the beginning of field 

activities to determine the locations of any additional wells at the site. All groundwater will be analyzed 

using quick turn (2 week) sample analysis to allow for the installation of additional monitoring wells within 

the same field mobilization. Surface and subsurface soil samples will be analyzed for TPH, TCL volatiles, 

target analyte list (TAL) metals, explosives and nitrate-nitrite. Table 4-3 summarizes the sample rationale 

for Site 1. Sample analytes, bottle requirements, and holding times are listed in Table 3-2. 

4.4 SITE MAPPING 

A general overview of the site dimensions, wetlands, surface features and adjacent structures, and 

roadways has been performed and that data has been used to update and improve site drawings. These 

changes have been incorporated into the site maps included in this section. Basewide mapping of surface 

features will be completed during the RI effort utilizing available Gls and Intergraph data. 
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TABLE 4-3 

SITE 1 
SAMPLING LOCATIONS AND RATIONALE 
NWS EARLE, COLTS NECK, NEW JERSEY 

Sample Sample Locations Sampling Rationale 

Soil Boring 1 to 10 0.5 to 1.5 and Determine vertical extent of soil 
(2 samples per boring) 3 to 4 ft bgs contamination upgradient of site. 

2 north of site, Define extent of groundwater 

Hydropunch samples 1 to 8 
2 east of site, contamination. Results will be 
1 south of site, used to determine location of 
1 west of site additional monitoring well(s). 

Location to be determined Define extent of groundwater 
Install one additional monitoring based on groundwater contamination. Additional wells 
well (MWI -04).* and hydropunch sample may be installed to define extent of 

results contamination. 

Groundwater samples at 3 existing MWI -01, MWl-02, 
monitoring wells and proposed MWI-03, MWI-04 Determine groundwater quality at 

well (proposed) 
site. 

* Additional monitoring wells may be required based on the results of the hydropunch samples. 

WP51\NAVn0422\R-51-5-5-21 

b 

4-7 



5.0 SITE 2 (ACTIVE ORDNANCE DEMILITARIZATION SITE) 

5.1 SITE DESCRIPTION 

The Active Ordnance Demilitarization Site 2 is an 11 -acre site that has been used for the demilitarization 

and disposal of ordnance since 1973. The ordnance consists of explosives and propellants such as 

ammonium picrate, TNT, RDX, Composition 4, black powder, and propellants. Based on current 

operations, an estimated total of 80,000 pounds of explosives and propellants have been disposed of at 

this site (Hart, 1983). 

Figure 5-1 shows the physical characteristics and data point locations for the Active Ordnance 

Demilitarization Site. The site is characterized as a shallow, open, non-vegetated, oval-shaped sand pit. 

The perimeter of the site is defined by a berm, which is surrounded by woodlands. The ground surface 

slopes downward toward the north from approximately 125 feet above mean sea level (msl) at the bunker 

to approximately 90 feet above msl at the open detonation area. In the center of the site, there is a sand 

hill that is approximately 200 feet long and 15 feet high. Standing water and wetlands are prevalent in the 

northeast portion of the site. The dominant wind direction is towards the southwest. The general 

groundwater flow direction is to the north. 

5.2 PREVIOUS INVESTIGATIONS 

During the SI (Weston, 1993) four monitoring wells were installed at the site. Surface and subsurface soil 

samples were collected and analyzed for constituents associated with the explosives and potential nitrate 

residues from detonation activity. Of the parameters analyzed, none were detected. 

During the Remedial Investigation/Feasibility Study (RVFS) (Weston, 1993), three additional monitoring 

wells were installed, one within the detonation area and two outside of the site perimeter. These wells were 

installed to depths of 20 feet. Groundwater from the seven wells were analyzed for TCL organics, TAL 

inorganics, and explosive compounds. Five subsurface soil samples were collected and analyzed for TAL 

inorganics, cyanide, and explosive compounds. Three sediment samples were collected from a drainage 

depression on the eastern portion of the site. The samples were analyzed for TAL inorganics, cyanide, and 

explosive compounds. Figure 5-1 shows the existing monitoring wells, sample locations, and proposed 

sample locations for the Active Ordnance Demilitarization Site. 

Analytical results from these samples indicate very low concentrations of explosive compounds were found 

in two wells (MW2-03 and MW2-06). Nitrates were detected in MW02-6. The concentrations of metals in 
$ 
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soil and sediment samples were within normal background levels, except for chromium and cadmium (in 

sediment sample 2-001). High iron concentrations were attributable to naturally-occurring conditions. 

Elevated metals concentrations were detected in several groundwater samples. Maximum contaminant 

concentrations detected at the site are summarized in Tables 5-1 to 5-3. 

5.3 RI SAMPLING ACTIVITIES 

Data gathered from inside the bermed area during previous investigations will be re-examined under the 

current RI scope of work to determine the potential effect of this site on the surrounding soils and 

groundwater. In order to determine if ordnance disposal activities have effected the area outside the 

bermed area, a total of eight surface samples will be collected from outside this area. Five samples (SS-1, 

-2, -3, -7, -8) will be collected from the an area that is downwind (southwest) of the detonation area to 

determine if ordnance demilitarization activities have effected surface soils downwind of the site. Three 

additional samples (SS-4, -5, -6) will be collected from the upwind direction. Surface soil samples will be 

collected from the top 0.5 foot of the soil. Sample locations are shown in Figure 5-l. 

Groundwater samples will be collected from the seven existing monitoring wells at the site. Note that 

groundwater samples will be sampled using a low-flow sampling method to minimize turbidity. 

Additional samples are collected regularly as a condition of the RCRA Subpart X permit. Results from 

these data will also be included in the RI report. 

Surface soils will be sampled for semivolatiles, explosives and TAL metals. Groundwater will be analyzed 

for TCL volatiles, semivolatiles, explosives and TAL metals. In addition the valence of chromium (trivalent 

or hexavalent) and percentages of the ‘3 and ‘6 ions will be determined by using an inductively coupled 

plasma (ICP) method to determine total chromium and a calorimetric method to quantify the hexavalent 

chromium. Table 5-4 summarizes the sample rationale for Site 2. Sample analytes, bottle requirements 

and holding times are listed in Table 3-2. 

5.4 SITE MAPPING 

A general overview of the site dimensions, wetlands, surface features and adjacent structures, and 

roadways have been performed and that data has been used to update and improve site drawings. These 

changes have been incorporated into the site maps included in this section. Basewide mapping of surface 

features will be completed during the RI effort utilizing available Gls and Intergraph data. 

WP5l\NAVYi0422\R-51-5-5-21 5-3 



TABLE 5-1 
GROUNDWATER RESULTS VERSUS REGULATORY CRITERIA 

SITE 2(” 
NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum 

Concentration 
Detected 

Sample 
ID 

New Jersey Class IIA Federal Maximum 
Groundwater Quality Contaminant Levelt3) 

Criteria’“) (MC4 

ORGANICS MN-) h?ilJ-) wm 

Acetone 

Chloroform 

Benzene 

INORGANICS 

Nitrate 

Aluminum 

Barium 

wlu tcrsw (Km 
1,000 

--- 

292 MW02-07 2,000 2,000 

Calcium 

Cadmium 

Cobalt 

Chromium 

Copper 

Iron 

Mercury 

Potassium 

Magnesium 

___ --- 

MWO2-07 ~k~~:~.i~~i~~~~~~i:::$ji~~!i:i~~~:I~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ 
._........._... ,.._ ..:. ::.:.:... ::...:..:>:: .:.,.:i..::. :.: ,.:+:+:.: :.,.:... ::..:: . .._ ,..,.,.,.,.,. .,, .,.,. ._:,..:A::::_::.:, “.::,I::,.:.::::‘::::,‘. 

9.8 MW02-05 --- ___ 
. . . . . .A. . . . ..i.i.. . . .:. .:.:... . . . . . . . ~ii’iii:ii~ MWO2-07 ~~~~~:~~ii~~~~.i~iIii?:~ii~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ 
.v.....:. .:..:.: i,_ :. F... :. .: :.:. .::::::::w:: ::.<,::.:::i ..:A. : . . . . :. . . . . . . ..:.....,.,:..,:..:.. :. ,.:, :... . . . . . . . . .::: . . . . ..:.:..:.. :..: . . . . . i. :..::.:: .A: ..,, ~‘..:.,::..:.:.:::,‘:.,..:. ::..:.c..:.::.::..:...:..:. ..: . . .._ 

62 MW02-07 1,000 1,300(G) 
___ 

1.1 MW02-06 2 3 

34,400 MW02-05 --- mm- 

11,900 MW02-05 --- -mm 

Sodium 

Nickel 

Lead 

Antimony 

Vanadium 

Zinc 

EXPLOSIVES 

Picric Acid 

RDX 

2,4-DNT 

13,500 MW02-07 50,000 --- 

51 MW02-07 100 100 
MWO2-07 ii~~ 

:..::.. . . . . ,.,.: . . ...::..:: ..;. . . . . . . . .,.,.,.,..,., .::,..,..._,:..,.... ,..,.., . . .._ 
MW02-05 “.- 

2 (20) 

1,100 MW02-05 --- --- 

190 MW02-05 5,000 ___ 

Mlm (lJs4 wu 
2.1 MW02-06 --- --* 

5.91 MW02-06 ___ --- 

~‘i::~~MW02-06~~~ ___ .‘:.:.‘.:: ._.. ‘A: ,_:i,_.,.,._ ::.:,:...::,,. ,:...‘_.:, :j :‘;‘:‘A:..::.:. :‘)‘y.,,, ,, . . .._ ..(‘. .._. :...., . . . . . . .:..:.. 
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TABLE 5-1 (continued) 
GROUNDWATER RESULTS VERSUS REGULATORY CRITERIA 
SITE 2”) 
NWS EARLE, COLTS NECK, NEW JERSEY 

1 ! C!zson Sample ID Q~~~~~2~ FeytFm Analyte 

EXPLOSIVES (continued) 1 &I~) I (IJsU &I~) 

1 Nitrocellulose/Nitroglycerin 1 

1 Nitrate (as N) 

2,900 1 MW02-03 1 --- 1 --- 1 

I 13.3 1 MW02-06 1 1,000 I 1,000 I 
I I I 

1,3,5-TNB 3.02 1 MW02-03 1 mm* I --- 
I Tetyl I 1.15 1 MW02-06 1 --- I --- I 

f---Y 

1 Weston Report: Phase II - Si:e Investigation Study Report, 1993. 
Bolded/shaded value indicates maximum detected concentration exceeds New Jersey 
Groundwater Quality Criteria and/or Federal MCLs. 

2 New Jersey Groundwater Quality Standards: New Jersey Administrative Code (N.J.A.C.) 7:9-6. 
Bureau of National Affairs - Environmental Reporter - CD ROM. February 1995. 

Values in parentheses are Practical Quantitation Limits. “Where a constituent standard (the 
criterion as adjusted by the antidegradation policy and applicable criteria exceptions); is of a lower 
concentration than the relevant PQL (Table 1 in the Appendix), the Department shall not (in the 
context of an applicable regulatory program) consider the discharge to be causing a contravention 
of that constituent standard so long as the concentration of the constituent in the affected ground 
water is less than the relevant PQL.” (NJAC 7:9-6.9(c)). 

Drinking Water Regulations and Health Advisories. USEPA Office of Water, November 1994. 
Designations are as follows: 
G Maximum Contamination Level Goal 
A Action Level 
S Secondary Maximum Contaminant Level 
P Proposed 

4 Current MCL for trihalomethanes is 100 yg/L. 1994 Proposed Rule for Disinfectants and 
Disinfection Byproducts: Total for Trihalomethanes combined cannot exceed 80 pg/L. 

5 Value provided is for a mixture of 2,4- and 2,6-dinitrotoluene. 

J 
--- 

Estimated value. 
Criteria not available. 
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TABLE 5-2 

SURFACE SOIL RESULTS VERSUS REGULATORY CRITERIA 
SITE 2(” 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum 

Concentration 
Detected 

Sample 
ID 

New Jersey Nonresidential 
Surface Soil Cleanup 

Standardsc2) 

INORGANICS 

: 

OWW 

Nitrate 3.1 2-004 --- 

Magnesium 2,060 2-007 ___ 

Manganese 6.5 2-004 ___ 

Sodium 50.4 2-006 --- 

Lead 10.8 2-005 600 

Selenium 0.65 2-007 1,000 

Vanadium 168 2-007 7,000 

Zinc 21 .l 2-007 1,500 

I Weston Report: Phase II - Site Investigation Study Report, 1993. 
? New Jersey Cleanup Standards for Contaminated Sites Proposed New 

Rules: New Jersey Administrative Code (N.J.A.C.) 7:26D-7. 
,-- Criteria not available. 
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TABLE 5-3 

SEDIMENT RESULTS VERSUS REGULATORY CRITERIA 
SITE 2(‘) 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 

INORGANICS 

Maximum 
Sample New Jersey Nonresidential 

Concentration ID Surface Soil Cleanup 
ER-L Ecological 

Detected Standardsc2) 
Criteriat3) 

@?-NO OWW OWW 

Aluminum I 10,300 I 02-001 I ___ I --- 1 
Arsenic 

I I I I 
7.5 02-002 20 I 33 

I Barium I 10.1 02-002 1 26,000 I --- I 

1 Weston Report: Phase II - Site Investigation Study Report, 1993. 

Boldedkhaded value indicates maximum detected concentration exceeds New Jersey 
Groundwater Quality Criteria and/or Federal MCLs. 

2 New Jersey Cleanup Standards for Contaminated Sites Proposed new Rules: New Jersey 
Administrative Code (N.J.A.C.) 7:26D-7. 

3 The Potential for Biological Effects of Sediment - Sorbed contaminants tested in the National Status 
and Trends Program, NOAA Technical Memorandum No. OMA52 8/91. 

r- 

J Not detected. 
--- Criteria not available. 

WP51\NAVY\0422\!+51-5-5-21 5-7 



Sample 

Five surface soil samples 
(SS-1, 2, 3, 7, 8). 

Three surface soils 
(SS-4, 5, 6). 

Seven groundwater 
samples. 

TABLE 5-4 

SAMPLING LOCATIONS AND RATIONALE 
SITE 2 

NWS EARLE, COLTS NECK, NEW JERSEY 

Sample Location Sampling Rationale 

Taken downwind (southwest) of Determine if ordnance disposal 
the detonation area outside the activities have effected downwind 
berm. soils outside the berm. 

Taken upwind (north) of the 
detonation area outside the 
berm. 

Determine if ordnance disposal 
activities have effected upwind soils 
outside the berm. 

From existing monitoring wells 
at the site 
(MW2-1 to MW2-7). 

Determine groundwater quality at the 
site. 
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6.0 SITE 3 (LANDFILL SOUTHWEST OF “F” GROUP) 

6.1 SITE DESCRIPTION 

The Landfill Southwest of “F” Group is a 5-acre site that was used from 1960 to 1968 for the disposal of 

domestic and industrial wastes. The domestic wastes consisted of paper, glass, and plastics. The reported 

industrial wastes consisted of paints and paint thinners, solvents, varnishes, shellac, acids, alcohols, 

caustics, pesticide containers and rinse waters, wood and small amounts of asbestos. These industrial 

wastes apparently comprise only a small portion of an approximate 4,800 tons of total waste. 

Figure 6-l shows the physical characteristics and data point locations of the Landfill Southwest of “F” 

Group. The site is accessible by a dirt road from the southeast and is characterized as an open area that 

is surrounded by woodlands. The site is moderately vegetated with grasses and some scrub pines. There 

are several scarred areas with no vegetation in the northeastern portion of the site. The ground surface 

is relatively flat, and ground elevations are typically between 120 and 125 feet msl. Wetlands are located 

to the southeast of the site. A 55-gallon drum was noted on site during a site visit during December 1994. 

This drum was partially buried with soil and contains material of unknown composition. No evidence of 

rupture or leaking was observed. No other drums or containers were noted at the site. The drum recently 

has been removed from the site. 

6.2 PREVIOUS INVESTIGATIONS 

During the SI (Weston, 1993) three monitoring wells were installed. During the RI/FS (Weston, 1993) 

seven test pits were excavated. Two soil samples were collected from the test pits and analyzed for TCL 

organ& and TAL inorganics. Four additional monitoring wells were installed, one upgradient of the landfill 

and three downgradient of the landfill. The well depths ranged from 15 to 20 feet. Groundwater in all 

seven wells was collected and analyzed for full TCUTAL analytes. Later rounds of groundwater samples 

were analyzed for VOCs and drinking water metals at a limited number of wells. Figure 6-l shows the 

existing monitoring wells and sampling locations for the Landfill Southwest of “F” Group. 

Based on visual inspection of test pit excavations, the landfill contains a normal range of municipal waste. 

In groundwater samples, an elevated level of arsenic was found in one downgradient well (MW3-01). 

Elevated levels of volatiles and semivolatiles were found in some wells particularly monitoring well MW03- 

04. Wells MW03-4 and MW03-5 had low levels of several pesticide compounds. Other wells (MW3-1, 

MW3-05 and MW3-07) also contained levels of metals, indicator parameters, COD and sulfate (SO,) was 

detected in an upgradient well above background levels. However, this concentration was not high enough 

to indicate that the landfill is generating a highly concentrated leachate. Maximum contaminant ,Y- 

concentrations for soil and groundwater samples are summarized on Tables 6-l and 6-2. 
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TABLE 6-1 

SUBSURFACE SOIL RESULTS VERSUS REGULATORY CRITERIA 
SITE 3(‘) 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum 

Concentration 
Detected 

Sample ID 
New Jersey 

Subsurface Soil 
Standards”) 

SEMIVOLATILES 

Benzoic acid I 0.91 1 03-TP03-001 1 --- 

Phenanthrene I 0.25 J 1 03-TP03-001 1 --- ~~~~~ I 

Anthracene I 0.062 J 1 03-TP03-001 

Fluoranthene I 0.35 J 1 03-TP03-001 1 

Pyrene I 0.41 J 1 03-TP03-001 1 500 I 
Benzo(a)anthracene I 0.2 J 1 03-TP03-001 1 500 I 
Chrysene I 0.23 J 1 03-TP03-001 1 500 I 
Bis(2-ethylhexyl)phthalate I 0.35 J 1 03-004-TO01 1 100 I 
Benzo(b)fluoranthene I 0.19 J 1 03-TP03-001 1 500 I 
Benzo(k)fluoranthene I 0.21 J 1 03-TP03-001 1 500 I 
Benzo(a)pyrene I 0.19 J 1 03-TP03-001 1 100 I 
INORGANICS OWkg) OwW 
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TABLE 6-1 (continued) 
SUBSURFACE SOIL RESULTS VERSUS REGULATORY CRITERIA 
SITE 3(‘) 
NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum 

Concentration 
Detected 

Sample ID 
New Jersey 

Subsurface Soil 
Standards”) 

INORGANICS 

I Nitrate I 1.3 1 03-004-TO01 1 --- I 

PESTICIDES 

Dieldrin 

1 4,4’-DDE 

0.031 J 03-004-TO01 50 
1 

t 0.052 J t 03-004-TO01 1 

I 4,4’-DDD I 0.120 J 1 03-004-TO01 1 
I I I 

4,4’-DDT 0.050 J 1 03-004-TO01 100 I 

I Alpha-chlordane I 0.051 J 1 03-004-TO01 1 --- I 
I Gamma-chlordane I 0.035 J 1 03-004-TO01 1 --- I 

TPH 

Total Petroleum Hydrocarbon 

OwVkg) OwW 

110 1 03-004-TO01 1 ___ I 

ORGANICS (mg/kg) 
Methylene chloride 0.061 03-004-TO01 10 

Acetone 0.045 03-007-TO01 50 

1 Weston Report: Phase II - Site Inspection Study Report, 1993. 

2 New Jersey Cleanup Standards for Contaminated Sites Proposed New Rules: New Jersey 
Administrative Code (N.J.A.C.) 7:26D-3. 

J Estimated value. 
--- Criteria not available. 
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TABLE 6-2 

GROUNDWATER RESULTS VERSUS REGULATORY CRITERIA 
SITE 3(” 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum 

Concentration Sample ID 
Detected 

SEMIVOLATILES tcrsm 

VOLATILE ORGANICS 

Methylene Chloride 

Acetone 

Toluene 

Chlorobenzene 

Ethylbenzene 

Xylene 

w3fl) tww Ws~) .,.,...,.,.,. ,.i,.,...,...i,.,.,.i,.,...,...,.,.,.,.,,.. ~~~~~l%f’Z MWO3-0, ~,~:~~~.~~ ~~~~~~~~ 
..~i.......... . . . . . . . :::::::::::i~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: :::::::::::::::::::j::::jj:::::::::::~:::j::::::::::::::: ., . . . . . . . . . . . . ., .., . . . . . .,..L/.(. .,., .,., ~~~~~~~~~ MW03-02 ~~~~~ m-e ..(, ir. . . . . ..L....~. ‘:‘:y’- .*.:.... .,...: .i,.,.ii,.i,.i,.,._.i,.,.,. ~......y+:.:.:.: .,...,...: .,...,.,.,.,.,.,.(,,_,.,.,.,...,.,...,. . . . . . . . . . ::::::::::,:,:::,:~:,::~::::~.:.:,:.:,:,:.:.:.,:,.:.:.:.:::,:,:,:,~,;:~:~:~: :.:.:.:.~,:.:,:.:.:,:.: f--l 

77 J MW03-04 1,000 1,000 
“.‘.i’...:.:.:,:.:.:,..:.:.:.:...:...:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:,: 
ir~~~~l~~~nii,:ift’:‘:“” ‘. ::::::i:::>:.:.:.:t.:::~:.:.:.:::..’~ ,,I:::i~~~~~~~~Cdii M w 03-05 ~~:~~~~ 
‘;:v;:‘:” .A.. ‘.:.:.>:.::::yf . . . . . . . . . . . . . . . . ..L....~ .A.... ___ . .._ . . . . . .../ :‘:‘:‘:‘:.; ‘:‘p’:‘:‘:” .y.: .:‘:.:“:‘:‘. :::::::::::::::::::::::::::::::::::::::xi:: 

180 MW03-04 700 700 
aal:~~~~~ MWO3-04 ~~~~~ 
::::::::::.:.:.:.:.:.:.:.:.: _,.,.,.,.,.,.,.,.,._.,.,.,.,.,.,,.., ,, ,“” ::::::::::::::::::::::::::::::::::::::::::::::::::~::::::::::::::::.:.:.:.:,:,:.~:.~.:.:.:.~.: 10,000 

INORGANICS QsJ-1 

Cobalt 

Chromium 

Copper 

Iron 

INORGANICS 

Mercury 

Potassium 

16 1 MW03-05 ___ ___ 
,.,.,.;,.,.,.,. ,.,.,.,.,, ,.,. ,._.,. ...........:.:.:.:r,~: :,i:,:‘.” ,,. .,,, ‘.‘.I’.~.“‘~~““.‘~‘.‘.‘.‘..~...~ . . . . . . . . . . . . . . . . . . . . ,,,.,,_,,.,.,,,,,.,,,,,.,,,,,, :::,,::::::::::::,.............. ‘..‘.‘.:.:.:.:.:.~:.:.:.:.~~:,:.:.:.:.:...:.:.:.: _,.,.,.,.,.,.,,,.,.,,,.,......,,,,,.,, .,...,.... . . . . . . 

iiiainiaaazi:~ii:i:g~~,~~ . . . . . . ..i.........-:.:.:.:.:.:.:.. . . . /. ::::::.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:,:.:.:.:.:.:.:.:.: ._.,.,.,,i,.,.,.,.,.,, . . . .i,.,/.,.,.,.ijn. MWO3-01 ~~iiii~~~~~~~~~ ~~~~fi~~~~~~ : .._.i . . ..i. . . ..v..... . . ., ..,., ..,.,...,.,...,., :.:.: . . . . . . . . . . . . . . . . . . ..~..................................................................... :“:::~::::::::.:‘:‘r: : ,_ ::: :::: ::::: ::::::. . . . . . . . . . . . .,. : : : : : : : : : : : : : : : : >>:,: ,i,.,_,.,.,.,.,.,.j,.,.,.,.,.,. 
122 MW03-05 1,000 1 ,3oo’G’ 

MW,)345 ~~.~~~~~ m-m :::::::::::::::::::::::::::::::::::::::j:::::::~:::::::::::::::::::::::::::::::::::::::::::::: 

tPs~) bw-1 tww 
~~~~~~ .: .,.,., ;,:,:,:,; _.,.,: ,.,.,; _.,.._),.,. ..L., .i. _,.ii,.i,_i,.,.,. :::::$:,y,: _:,:, :::::,:::::,~:::::::::::::::~:~:~:~:~~~~::::::~:::::::::::::: 

MWO3-07 ~~~~~~~ ~~~~~~~ 
::::::::::::::::::::::::::::::::::::::::::::F: :::f:::::::::::::::::::::::::::::::::::::::::~::;::~:::::::::::::~::::::~::::::::::.:::.:.:.:. 

2,800 MW03-05 --- f---Y ___ 

I Magnesium I 6,200 1 MW03-06 1 --- I m-m I 
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TABLE 6-2 (continued) 
GROUNDWATER RESULTS VERSUS REGULATORY CRITERIA 
SITE 3(‘) 
NWS EARLE, COLTS NECK, NEti JERSEY 

Maximum Sample New Jersey Class IIA Federal Maximum 
Analyte Concentration Groundwater Quality Contaminant Levelst3) 

Detected ID Criteria(*) (MCLs) 

INORGANICS (continued) mlw hJw wu 

Manganese MWO3-05 ~~~~~~~ --- .:.~:‘.‘:.:.:.:.:.:.:.:.:.:.:.:.~,~,:.:.:,:.:.:.:.:.:.:,~,~,~,~,~,~,~.:.:.:.:.:.;,~,~,~,~,~.~,~.~.~,~.~:,~,~,~,~.~ 
Sodium 3,200 MW03-01 50,000 --- 

Nickel 100 

Lead 

Antimony 

Selenium 

Vanadium 

Zinc 

PESTICIDES/PCBs 

7.7 MW03-01 50 50 

490 MW03-01 --- ___ 

870 MW03-01 5,000 --- 

wsw Mm msw 

1 Aldrin I 0.031 J t MW03-04 1 0.002 10.041 I --- I 

4,4’-DDE 0.021 J MW03-05 0.1 --* 

4,4-DDT 0.093 J MW03-05 0.1 mm- 

1 Weston Report: Phase II - Site Inspection Study Report, 1993. 

Boldedlshaded value indicates maximum detected concentration exceeds New Jersey 
Groundwater Quality Criteria and/or Federal MCLs. 

2 New Jersey Groundwater Quality Standards: New Jersey Administrative Code (N.J.A.C.) 7:9-6. 
Bureau of National Affairs - Environmental Reporter - CD ROM. February 1995. 

Values in parentheses are Practical Quantitation Limits. “Where a constituent standard (the criterion 
as adjusted by the antidegradation policy and applicable criteria exceptions); is of a lower 
concentration than the relevant PQL (Table 1 in the Appendix), the Department shall not (in the 
context of an applicable regulatory program) consider the discharge to be causing a contravention of 
that constituent standard so long as the concentration of the constituent in the affected ground water 
is less than the relevant PQL.” (NJAC 7:9-6.9(c)). 

3 Drinking Water Regulations and Health Advisories. USEPA Qffice of Water, November 1994. 
Designations are as follows: 

G Maximum Contamination Level Goal 
A Action Level 
S Secondary Maximum Contaminant Level 
P Proposed 

4 Values presented are for chlordane in general. 

J Estimated value. 
--- Criteria not available. 
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6.3 REMEDIAL INVESTIGATION SAMPLING ACTIVITIES 
,/--\ 

Based on past sampling, groundwater may have been impacted by former activities, although no pattern 

is evident. To confirm if a continuing source of contamination may be present at the site, a general soil-gas 

survey (located in the vicinity of well MW3-04) will be conducted and all seven existing monitoring wells 

will be sampled. The results of this survey and groundwater sampling will define the location of additional 

soil borings and/or wells which may be required to further define the limits of groundwater contamination. 

The soil-gas survey and the groundwater sampling will occur early in the field investigation to allow for 

additional field operations to be conducted at the site during the same field mobilization. 

Two test pits (TP-1 and TP-2) will be excavated in the turn-around area near MW3-04 to determine if this 

area contains landfill material which may be contributing to the VOC and SVOCs which were detected in 

this well during the SI. Test pits will be approximately 20 feet long and 10 feet deep. Visual observations 

will be made to determine if soils in this area contain landfill, clean fill or natural material. No 

predetermined samples for chemical analysis will be collected from these test pits. If landfill material is 

encountered the test pit will be extended until natural soil is encountered and the edge of the landfill is 

defined. During the excavation, all material removed will be screened with a PID/FID to determine if a 

significant source of volatiles may be present. Samples will be collected for laboratory analysis of 

VOCs/SVOCs if appropriate (based on a sustained elevated reading on the PID/FID). Immediately 

following the excavation activities, each test pit will be filled. 

One surface soil sample will be collected from the wetlands areas (WET 3A-1) at the southern boundary 

of the site to evaluate potential wetland contamination from the landfill. Groundwater and the soil samples 

will be analyzed for TCL volatiles, TCL semivolatiles, TAL metals, and pesticides. Sampling locations and 

rationale are provided in Table 6-3. 

6.4 SITE MAPPING 

A general overview of the site dimensions, wetlands, surface features and adjacent structures, and 

roadways has been performed and that data has been used to update and improve site drawings. These 

changes have been incorporated into the site maps included in this section. Basewide mapping of surface 

features will be completed during the RI effort utilizing available Gls and Intergraph data. 
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TABLE 6-3 

SAMPLING LOCATIONS AND RATIONALE 
SITE 3 

NWS EARLE, COLTS NECK, NEW JERSEY 

Sample 

Seven groundwater samples. 

Two test pits 
(TP-1 and TP-2). 
No samples collected for chemical 
analysis, unless sustained elevated 
PID/FID readings are observed during 

Sample Location Sampling Rationale 

Existing monitoring wells Determine groundwater quality. 
(MW3-01, MW3-02, MW3-03, Based on groundwater results. 
MW3-04, MW3-05, MW3-06, 
MW3-07). 

In turn-around area south of Determine if landfill extends to 
landfill. this area. 

field screening of the ezccavated materials. 

One surface soil sample (WET 3A-1). In wetlands area in south Determine if landfill has 
side of site. contributed to wetlands 

contamination. 

Soil gas survey 

Additional groundwater monitoring wells 
may be required based on the soil gas 
survey. 

Additional soil samples may be required 
based on the soil gas survey. 

Within the triangular area To locate the source of VOCs 
between MW3-05, MW3-04, previously detected at these 
and MW3-07. wells. 

To be determined. To further define the limit of 
contamination. 

To be determined. To further define the limit of 
contamination. 
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7.0 SITE 4 (LANDFILL WEST OF “D” GROUP) 

7.1 SITE DESCRIPTION 

The Landfill West of “D” Group is a 5acre site that from 1943 to 1960 was used for the disposal of station 

domestic and industrial wastes. Activity at this site included the burning of wastes in trenches prior to 

burial. The industrial wastes consisted of demolition wastes, pesticide containers and rinsewaters, 

discarded containers of paint, paint thinners, varnishes, shellacs, acids, alcohols, caustics and asbestos. 

These industrial wastes apparently comprise only a small portion of an approximate 10,200 tons of total 

waste. Figure 7-l shows the physical characteristics and data point locations of the Landfill West of 

“D” Group. The site is characterized as an open area that is surrounded by woodlands. The site is 

moderately vegetated with grasses and some scrub pines although there are a few bare areas with no 

vegetation. The site is bordered by Macassar Road to the west and by an unpaved road to the north, east, 

and south. 

The ground surface slopes downward to the southeast from approximately 170 feet above msl near 

MW04-1 to approximately 150 feet msl at MW04-6. Along the southeastern portion of the site, the fill face 

is approximately 25 feet high but tapers to the original ground surface. A broad low-lying wetland extends 

from the eastern portion of the site beyond the unpaved boundary road. Surface and groundwater flow 

directions are to the southeast toward the wetland. 

7.2 PREVIOUS INVESTIGATIONS 

Figure 7-l shows the existing monitoring well and sample locations for the Landfill West of “D” Group. 

During the SI (Weston, 1993) three monitoring wells were installed and groundwater samples were 

collected and analyzed. The RVFS (Weston, 1993) field investigation included test pit excavation, surface 

water and sediment sampling, and the installation of three additional monitoring wells. Six test pits were 

excavated to characterize the waste materials. The waste consisted primarily of metal scrap such as steel 

banding, pipes, and empty metal trash barrels. Lumber, concrete, bricks, and other construction debris 

were also encountered. No anomalous organic vapor readings were detected in any of the test pits. Of 

the six total test pits, two were sampled and analyzed for full TCXTAL analytes and TPH. One semivolatile 

compound [bis(2-ethylhexyl)phthalate] was detected in test pit 3. The pesticide 4,4-DDT (13 pg/kg) and 

TPH (2,100 mg/kg) were detected in test pit 2. No other pesticides or PCBs were detected in either 

sample. Maximum analytical results from soil samples are summarized in Table 7-l. 
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TABLE 7-1 

SUBSURFACE SOIL RESULTS VERSUS REGULATORY CRITERIA 
SITE 4(” 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum New Jersey 

Concentration Sample ID Subsurface Soil 
Detected Standards”) 

SEMIVOLATILES 

1 Bis(2-ethylhexyl)phthalate 1 0.044 J 1 04-003-TO01 1 100 I 
INORGANICS 

Barium 

Manganese 

Sodium 

Nickel 

Lead 

Vanadium 

Zinc 

Nitrate 
----_-.--- 
PESTICIDES 

20.4 04-003-TO01 mm- 

35.4 04-002-TO01 ___ 

3.3 04-002-TO01 --- 

13.8 04-002-TO01 --- 

7.9 04-002-TO01 --- 

71 .l 04-002-TO01 --- 

0.64 04-002-TO01 w-m 

I 4,4-DDT I 0.013 J 1 04-002-TO01 1 100 I 

TPH 

Total Petroleum 
Hydrocarbons 2,100 04-002-TO01 --- 

WP51\NAVYi0422\R-51-5-5-21 7-3 



TABLE 7-l (continued) 
SUBSURFACE SOIL RESULTS VERSUS REGULATORY CRITERIA 
SITE 4(” 
NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 

ORGANICS 

Methylene chloride 

Acetone 

Toluene 

Xylene 

Maximum Concentration 
Sample ID New Jersey Subsurface 

Detected Soil Standards(*) 

OWkg) (mg/kg) 

0.058 04-002-TO01 10 

0.064 04-002-TO01 50 

0.004 J 04-002-TO01 500 

0.004 J 04-002-TOO1 10 

1 Weston Report: Phase II - Site Investigation Study Report, 1993. 

Bold&shaded value indicates maximum detected concentration exceeds 
New Jersey Groundwater Quality Criteria and/or Federal MCLs. 

2 New Jersey Cleanup Standards for Contaminated Sites Proposed New Rules: New 
Jersey Administrative Code (N.J.A.C.) 7:26D-3. 

J Estimated value. 
--- Criteria not available. 
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Four surface water and sediment samples were collected from the spring-fed stream and drainage along 

the southeastern portion of the site. Sediment samples contained very low levels of volatiles, semivolatiles 

and elevated levels of metals and Aroclor-1260. No other PCB or pesticide compounds were found. The 

surface water samples were analyzed for VOCs and TPH. No VOCs were detected that were not also 

identified in blanks. No TPH was detected. Maximum analytical results for sediment and surface water 

are summarized in Tables 7-2 and 7-3. 

Groundwater samples were collected from all SI and RI/FS wells. One round was analyzed for full 

TCVTAL compounds. A second and third round were analyzed for VOCs, drinking water metals, and 

landfill indicator parameters. Volatiles such as methylene chloride and acetone which are commonly 

associated with laboratory contamination were detected in some samples. Trichloroethene exceeded the 

comparison regulatory standards in MW04-5. No pesticides or PCBs were detected. Lead was detected 

at a concentration of 17.3 pg/L at MW04-4. Results of the landfill parameters indicated slightly elevated 

levels of COD and sulfates in the downgradient wells relative to the upgradient well, MW04-4. Maximum 

analytical results for groundwater are summarized in Table 7-4. 

7.3 REMEDIAL INVESTIGATION SAMPLING ACTIVITIES 

Existing monitoring wells (six) will be sampled in order to further define the extent of groundwater p,, 

contamination at the site. Three additional monitoring wells will also be installed and sampled. Two deep 

wells will be installed immediately adjacent to existing wells MW4-2 and MW4-5. These deep wells will be 

used to determine if groundwater at depth in the aquifer has been effected by volatile contamination which 

has been noted in the shallow portion of the aquifer. Deep wells will be screened at least 10 feet below 

the bottom of the monitored interval of the shallow well. Target screening depth for MWPD is 30 to 40 

feet, and is 37 to 47 feet for MW-5D. One additional shallow well (MW4-7) will be installed equidistant 

between MW4-2 and MW4-5 to determine if groundwater contamination extends between these wells. This 

well will be screened at a similar interval to other shallow wells. The target screening depth for MW4-7 is 

15 to 25 feet. The location and need for this well will be based on the results of three multidepth 

hydropunch locations between MW4-2 and MW4-5. The results of this survey will be used to determine 

where and at what depth any additional wells should be located. If no contamination is found at depth, the 

proposed well(s) will be eliminated. 

In addition to groundwater samples, surface water samples will be collected from all springs present along 

the south and southeast portion of the landfill. At least two springs have been identified south of the site 

and one at the north (see Figure 7-l). Sampling activities will be conducted during spring when and all 

natural seeps are likely to be flowing. It is estimated that three surface water samples will be collected 

(note that all surface water springs will be sampled). 
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TABLE 7-2 

SEDIMENT RESULTS VERSUS REGULATORY CRITERIA 
SITE 4(l) 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum 

Concentration 
Detected 

New Jersey Nonresidential ER-L 
Sample ID Surface Soil Cleanup Ecological 

Standards(‘) Criteria@’ 

VOLATILE ORGANICS OWkg) (mg/kt) @g/W 

Methylene chloride 0.10 04-002-DO01 170 m-m 

Acetone 0.085 04-003-DO01 1,000 mm_ 

Carbon disulfide 0.002 J 04-002-DO01 --- --- 

SEMIVOLATILES OWW OwW @W&O 

Phenanthrene 

Pyrene 

Bis(2-ethylhexyl)phthalate 

0.068 J 04-004-DO01 ___ 0.225’4’ 

0.13 J 04-004-DO01 10,000 o.350C4’ 

0.37 J 04-002-DO01 210 ___ 

INORGANICS 

Silver 

Aluminum 

:. . . . . ..,.. .,.,.....,...... _.... . . . ..C.. .A._ ‘.“:.:.:.:.:.:.:,~:.:.:.:.: ~~~~~ . :.x.:.:x+..; .,.. x;::.:. ‘:‘:.:::::j:::.:.:.:.:.:.:.::::~.:::::::::::::::::::::::::;::::::::~ .:.:,:.:. 04-004-DO01 2,000 ~....A.. ‘.T. . . . . ..L............i. . . . . . . _, _, ,, _. __ 

14,100 04-004-0001 ___ -me 

Arsenic I 3 1 04-004-DO01 1 20 I 33 

Barium I 113 1 04-004-DO01 r 26,000 -I ~~ 
-mm 

Beryllium I 0.24 1 04-004-0001 1 2 I --- 
Calcium 

Cadmium 

1,530 04-004-Do01 --* -mm 
.,. .,., L. ..,., ,.,., ..A.. “.:.:.:,~:,~,f:.:,:.:,~.~,~.~,:.~~,:.: :‘.““““““......L.,._, ‘.) :.: .:.:. z: _,.,,,., ~~~~ii:~~~~~~~~:~:~:~:~:~:~:~:~:~~~~~~~~~~~ . . . . . ..A.. ‘c:::::::.:.:.:.:.:.:.:.:.:.:.:. 04-004-DO01 

‘.‘.“‘:.:.:.:.:.:.:.:.:~:.:.:.:.:~,:.:.:,:.:.:.:.:.:.:.:.:.:.:.:,:.:,: :,:,:,:.:, 100 
~~ 
~~~~.-v.~.... ,::::::::::::::M::::: 

..:.:,:.:.:.:.:.::~~‘~~“‘I ..,.,.,.,.,.(.,.,.,.,.,.,.,,,, ‘.‘.Y. ,,,,.,,,,,,,,,,,,, . . . . . . . . . . . ..(........... .,.,.(_,.,.,. ., liiliiliilitii::~:~:~~~:~~:~:~:~:~~:~:::~:::~:::::~:~ I 
Cobalt 1 04-004-DO01 1 

Chromium 

Copper 

Iron 

36.8 04-004-DO01 mm- 80 
‘~‘.‘.“‘.(‘.:.:.:.:.:.~~,.:.:.~ ,.,:,:,:.:,:. >:.>:++ :,:,. ::: .,._ :,:,:._, ~~~~~~~~~~ 04~004~D001 
ik~i:~~:~i:~:i:~:::ig:: :$F ~.~:;,:.:;‘:‘;‘:‘:‘:‘:“:‘“‘:’ 600 

~~~~~ 
::::.:.:,:.:.:,:.:.:.:.:.:.:,:.:,~,~.’.’:’:’:~:‘.:.~~:.~:.:~:.:.:~:.:~:.:.:.: ..,.. ‘..‘.“‘C . . . . . . . .A.,.... c....:.:.:.:.:.:.:.;: :,:.:,: :#$g;~‘;:;:~:;: .,.,.,.,.,,,.,.,._., :,:.:,:,: :.:.:.i:. .A.. . . . . . . . . . . . . . 

22,100 04-004-DO01 mm- ___ 

Mercury 

Potassium 

Magnesium I 545 1 04-004-DO01 --- 
I 

*-- 
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TABLE 7-2 (continued) 
SUMMARY OF MAXIMUM ANALYTICAL RESULTS FOR SEDIMENT SAMPLES 
SITE 4(” 
NWS EARLE, COLTS NECK, NEW JERSEY 

f--Y 

Analyte 

INORGANICS 

Maximum New Jersey Nonresidential ER-L 
Concentration Sample ID Surface Soil Cleanup Ecological 

Detected Standards”) Criteria”) 

MWht) OwVW (mglkg) 

Manganese 77.6 04-004-DO01 ___ --m 

Sodium 60.2 04-004-DO01 --- --- 

Nickel 

Lead 

Antimony 

10.1 04-004-DO01 2,400 30 
‘.‘.‘.“‘.:.:.:.............,............... _,.,.,.,.,, ).,_,._.,_,.,_,.(.i,.,.,.,.,.,.,,,.,.,,. .,..:,:,:,:,:,: . . ..A.. “:,:.:.:,:.~.> /,,,.,.,., ~~~~~~~~~~~~~~~~~~~~~~ 04-004-DO01 ‘.‘i^;~:.:.:.~:.:.:.:::~::::.) _,., 600 ““‘-:....‘.‘.‘.‘.:.~I . . ..i... :.:.:.:.:.: . . . . . . . . . . . . . . . . . . .,.: ::::.::::j ,:::::::::::::::::: ::::::+:~:.:+:.: . . . . . . .A.,.... ,_, _, 
~ 04~004~D001 
:::::j:::::::::::.:.:.: .,.,,,.,.,., .g .:::.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:,: 340 :::::::j::::j:::::::::::::::::::::::::::::::::::::::::::::::::~::::::::~:::::: 

Vanadium 

Zinc 

PESTICIDES/PCBs 

48.1 04-004-DO01 
. . .._.. ,._,......,.... ~~~~~~~: 04~004~D001 

::::::::.:::::::.:.:.:.;.:.:.:... _, ,_, ,_, ,_, _, _, _, :::::::::::,:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:,:.:.:.:.:.:,:.:.:.:.:.:,:.:.:.:.:.: ..,.. ..,.....,........ ..,.....,.. ..,.........,.,...,.. ..,., ..,., ..,.. . . . . 

(mg/W 

7,000 

1,500 

(mg/W 

___ 

~,~~~~~ ‘.,.x.::;::::::;:~ :‘::::::::::.:.:.:.: .,:.: ‘.‘.:.:‘.:.~:.~~~:.:,:.::.:,:,:,:.~:::~: :.::.:...:.:::::::::::::::.:.: ,..,...,........,,,: 

(w/kg) 

Aroclor-1260 

1 Weston Report: Phase II - Site Inspection Study Report, 1993. 

Bolded/shaded value indicates maximum detected concentration exceeds New Jersey 
Groundwater Quality Criteria and/or Federal MCLs. 

2 New Jersey Cleanup Standards for Contaminated Sites Proposed New Rules: New Jersey 
Administrative Code (N.J.A.C.) 7:26D-7. 

3 The Potential for Biological Effects of Sediment - Sorbed contaminants tested in the National Status 
and Trends Program, NOAA Technical Memorandum No. OMA52 8/91. 

4 ER-L value of 4.0 mg/kg for total PAHs also applies. 

ND Not detected. 

mm- Criteria not available. 
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TABLE 7-3 

SURFACE WATER RESULTS VERSUS REGULATORY CRITERIA 
SITE 4”) 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum 

Concentration 
Detected 

Basin Classification FW2 
Freshwater Aquatic 

Sample ID 
Chronic Exposure 

New Jersey Surface Ambient Water 
Water Quality Criteria”’ Quality Criteria13) 

VOLATILE ORGANICS 

Methylene chloride 

Acetone 

Carbon disulfide 

74 04-003-woo1 --- -mm 

2J 04-004-woo1 m-s --- 

Petroleum Hydrocarbons 0.54 J Nor.detectable(4) 
I 

m-m 
I 

1 Weston Report: Phase II - Site Inspection Study Report, 1993. 

2 

3 

4 

J 
mm- 

Boldedkhaded value indicates maximum detected concentration exceeds New Jersey 
Groundwater Quality Criteria and/or Federal MCLs. 

New Jersey Administrative Code (NJAC) 7:9B-1.14 Surface Water Quality Criteria. Criteria based on 
human health information. All metals criteria based on Total Recoverable metal. 
Designations are as follows: 

h - Protection of human health (noncarcinogenic effects). 
hc - Protection of human health (carcinogenic effects). 
R - Reserved. 

U.S. EPA Office of Water Regulations and Standards. Quality Criteria for Water 1986 Updates No. 2 
dated May 1, 1987 (EPA/440/5-86-011). Designations are as follows: 

A - Acute criterion. 
c - Chronic criterion. 

Non detectable goal via EPA Environmental Monitoring and Support Laboratory Method (Freon 
Extractable - Silica Gel Adsorption - Infrared Measurement). Present criterion is “None noticeable in the 
water or deposited along the short or on the aquatic substrata in quantities detrimental to the natural 
biota. None which would render the waters unsuitable for the designated uses.” 

Estimated value. 
Criteria not available. 
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TABLE 7-4 

GROUNDWATER RESULTS VERSUS REGULATORY CRITERIA 
SITE 4(‘) 

NWS EARLE, COLTS NECK, NEW JERSEY 

SEMIVOLATILES 

Maximum New Jersey Class IIA Federal Maximum 
Analyte Concentration Sample ID Groundwater Quality Contaminant Level@ 

Detected Criteria”) (MCLs) 1 
Bis(2-ethylhexyl)phthalate 2J MW04-04 3 (30) I 6 

VOLATILE ORGANICS QKIU (Pslfl) Ml~) 

Methylene chloride 

Acetone --- 

Chloroform 3J MW04-03 6 1 00/80’4’ 

1,2-Dichloroethene 

Trichloroethene 

INORGANICS @sW 

Aluminum ___ 

Barium 61 MW04-05 2,000 2,000 f--l 
Calcium 34,800 MW04-02 ___ ___ 

Chromium 26 MW04-05 100 100 

Copper 24 MW04-04 1,000 1 ,3oo’G’ 

Cyanide 20 MW04-01 200 2oo’p’ 

Iron mm- 

Potassium 5,200 MW04-02 ___ -mm 

Magnesium 16,400 MW04-02 -*- ___ 

Manganese --- 

Sodium 5,190 MW04-02 50,000 --- 

Nickel 20 MWO4-03 100 100 

Lead 

Selenium 1.5 MW04-02 50 50 

Vanadium 28 MW04-05 ___ *-- 

Zinc 156 MW04-04 5,000 m-s 

Mercury 0.34 MW04-04 2 2 
,f-- X~, 
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TABLE 7-4 (continued) 
GROUNDWATER RESULTS VERSUS REGULATORY CRITERIA 
SITE 4(‘) 
NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum 

Concentration 
Detected 

Sample ID 
New Jersey Class IIA Federal Maximum 
Groundwater Quality Contaminant Levels@’ 

Criteria(*) (MCLs) 

MISCELLANEOUS bKl4 Wfl) WV-) 

1 BOD 5-Day I 9,500 1 MW04-03 1 --- I 
*-- I 

Chloride 

Chemical Oxygen Demand 

7,200 MW04-02 250,000 250,000”’ 

2,270,OOO MW04-01 -mm ___ 

Nitrate/Nitrite 330 MW04-02 10,000 10,000 

Ammonia, as N 410 MW04-02 500 ___ 

Phosphate, as P 58 MW04-01 --- --- 

Sulfate 31,800 MW04-02 250,000 --- 

Turoidity 2,550 NTU MW04-04 --- --- 

1 Weston Report: Phase II - Site Inspection Study Report, 1993. 

Bolded/shaded value indicates maximum detected concentration exceeds New Jersey Groundwater Quality 
Criteria and/or Federal MCLs. 

2 New Jersey Groundwater Quality Standards: New Jersey Administrative Code (N.J.A.C.) 7:9-6. Bureau of National 
Affairs - Environmental Reporter - CD ROM. February 1995. 

Values in parentheses are Practical Quantitation Limits. “Where a constituent standard (the criterion as adjusted 
by the antidegradation policy and applicable criteria exceptions); is of a lower concentration than the relevant PQL 
(Table 1 in the Appendix), the Department shall not (in the context of an applicable regulatory program) consider 
the discharge to be causing a contravention of that constituent standard so long as the concentration of the 
constituent in the affected ground water is less than the relevant PQL.” (NJAC 7:9-6.9(c)). 

3 Drinking Water Regulations and Health Advisories. USEPA Office of Water, November 1994. Designations are 
as follows: 

G Maximum Contamination Level Goal 
A Action Level 
S Secondary Maximum Contaminant Level 
P Proposed 

4 Values presented are for chlordane in general. 

Estimated value. 
Criteria not available. 
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One surface water/sediment sample will be collected from the wetlands area (WET 4B-5) at the eastern 

boundary of the landfill to determine if the landfill has contributed to wetlands contamination. 

Groundwaters surface water and sediment will be analyzed for TCL volatiles, TCL semivolatiles, TAL 

metals, and landfill indicator parameters. Surface water samples will be analyzed for TCL PCBs. 

Hydropunch samples will be analyzed for TCL volatiles and TCL semivolatiles. Sample analytes, bottle 

requirements, and holding times are listed on Table 3-2. Table 7-5 summarizes sampling locations and 

rationale. 

7.4 SITE MAPPING 

A general overview of the site dimensions, wetlands, surface features and adjacent structures, and 

roadways has been performed and that data has been used to update and improve site drawings. These 

changes have been incorporated into the site maps included in this section. Basewide mapping of surface 

features will be completed during the RI effort utilizing available Gls and Intergraph data. 
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TABLE 7-5 

SAMPLING LOCATIONS AND RATIONALE 
SITE 4 

NWS EARLE, COLTS NECK, NEW JERSEY 

Sample Sample Location Sampling Rationale 

Three additional monitoring wells, Two deep wells to be installed Determine vertical and lateral extent 
MW4-2D, MW4-5D and MW4-7 adjacent to MW4-2 and MW4-5. of groundwater contamination 
(two deep and one shallow). One shallow well to be installed downgradient of landfill. 

equidistant between these wells. 

Nine groundwater samples. All new and existing monitoring Determine groundwater quality in 
wells (MW4-01, MW4-02, MW4-2D, shallow and deeper portion of the 
MW4-03, MW4-04, MW4-05, MW4- aquifer. 
50, MW4-06 and MW4-7). 

Surface water samples, three From springs along southern and Determine effect of landfill on 
estimated (SW-1 to SW-3). northern edge of landfill. All surface water. 

springs will be sampled. 

One surface water and sediment Wetlands immediately adjacent to Determine if landfill has contributed 
sample (WET 4B-5). landfill boundary. to wetlands contamination. 

Three hydropunch samples Between well MW4-2 and MW4-5. Define extent of groundwater 
contamination. Results will be used 
to determine location of additional 
monitoring well(s). 
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8.0 SITE 5 (LANDFILL WEST OF ARMY BARRICADES) 
,-. 

8.1 SITE DESCRIPTION 

The Landfill West of Army Barricades is a 1Sacre site that was used from 1968 to 1978 for the disposal 

of domestic and industrial wastes. The domestic wastes consisted of paper, glass, and plastics. The 

industrial wastes consisted of waste wood, pesticide containers and rinsewaters, and discarded containers 

of paint, paint thinner, solvents, varnishes, shellacs, acids, alcohols, and caustics. Figure 8-1 shows the 

physical characteristics and sampling locations of the site. The site is characterized as an open area 

surrounded by woodlands. It is located approximately 1,000 feet southwest of Site 2 (Active Ordnance 

Demilitarization Site). The landfill is accessible via a dirt road along the northwestern border. Railroad 

tracks are located along the northwestern boundary. There is a wetland between the access road and the 

railroad siding. The site is moderately vegetated with grasses and scrub pines. Groundwater flow is 

generally to tire north-northeast (Weston, 1993). 

8.2 PREVIOUS INVESTIGATIONS 

Figure 8-1 shows the existing monitoring well and sample locations at the Landfill West of the Army 

Barricades. During the SI (Weston, 1993), four monitoring wells were installed. During the RI/FS 

(Weston, 1993), four test pits were excavated to characterize the wastes that were disposed of at the site. 

A layer of trash, which ranged in thickness from 6 to 13 feet, was encountered in all four test pits. The 

trash consisted of foam rubber, glass, paper, plastic, metal scrap materials, lumber, concrete, bricks, and 

other construction debris. The cover material was thin to non-existent. Groundwater was not encountered. 

Elevated organic vapor readings (HNu) were detected in one of the four test pits (TP5-1). Two soil 

samples were analyzed for full TCLITAL analytes. Low levels of metals, semivolatiles, volatiles and one 

pesticide were detected. Maximum concentrations of contaminants found in subsurface soils are listed on 

Table 8-1. 

During the RI/FS, four monitoring wells were installed. Groundwater samples were collected from all SI 

and RI/f% wells and analyzed for TCUTAL analytes, cyanide, VOCs, drinking water metals, and landfill 

indicator parameters. Chloroform was detected in wells MW05-04 and MW05-08 (an upgradient well). 

Contaminants of concern include, beryllium, chromium, cadmium, and to a lesser extent, lead, that were 

detected in several wells. Lead and chromium were highest at MW05-6. Volatile organ& including DCE, 

TCE, and benzene were also detected in MW05-6. Results of landfill parameters indicated elevated levels 

of sulfate. 
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TABLE 8-1 

SUBSURFACE SOIL RESULTS VERSUS REGULATORY CRITERIA 
SITE 5(” 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum 

Concentration 
Detected 

Sample ID 
New Jersey 

Subsurface Soil 
Standards”) 

VOLATILE ORGANICS OWW 

I Methylene chloride 

1 Acetone 

I Toluene 

I 0.049 I 05-001 -TlOl I 

I 0.062 1 05-003-TO01 1 

I 0.022 I 05-001 -TO01 I 

1 Ethylbenzene I 0.003 J I 05-001 -TO01 I 

I Xylene I 05-OOl-TO01 I 

SEMIVOLATILES 

(mww) INORGANICS OWW 
Silver 

Aluminum 

Arsenic 

2.3 05-003-TO01 ___ 

4,220 05-001 -TlOl mm- 

5.6 05OOl-TlOl ___ 
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TABLE 8-1 (continued) 
SUBSURFACE SOIL RESULTS VERSUS REGULATORY CRITERIA 
SITE 5(” 
NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 

INORGANICS (continued) 

Maximum 
Concentration 

Detected 

(W&O 

Sample ID 
New Jersey 

Subsurface Soil 
Standards@) 

OwW 

PESTICIDES (mglkg) 

4,4-DDD 11 J 

TPH OWW 

Total Petroleum Hydrocarbons 57 

05-003-TO01 

05003-TO01 

1 Weston Report: Phase II - Site Investigation Study Report, 1993. 

2 New Jersey Cleanup Standards for Contaminated Sites Proposed New Rules: New Jersey 
Administrative Code (N.J.A.C.) 7:26D. 

J 
___ 

Estimated value. 
Criteria not available. 
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There was no distinction between the upgradient well (MW05-8) and downgradient wells for other landfill 

parameters. Maximum concentrations of contaminants found in groundwater are summarized on Table 8-2. 

8.3 REMEDIAL INVESTIGATION SAMPLING ACTIVITIES 

In order to confirm the degree of groundwater contamination in the vicinity of this site, all existing wells will 

be sampled. Wells will be sampled using a low-flow pump to minimize turbidity. Seven groundwater 

samples will be collected using the hydropunch sampling method to define the extent of any plume of 

groundwater contamination that may extend away from the site. Two hydropunch groundwater samples 

(H-l and H-2) will be collected equidistant between wells MW5-5 and MW5-6 near the station of the landfill. 

These samples will be used to define the extent of groundwater contamination immediately downgradient 

of the landfill. Three additional samples (H-3, H-4, H-5) will be collected along the access road leading 

towards Site 2 (Active Ordnance Demilitarization Site). This road is approximately parallel to the 

groundwater flow direction and will allow access to the area downgradient of the landfill. These three 

samples will be used to determine the extent of groundwater contamination at increasing downgradient 

distances away from the landfill. Two samples (H-6 and H-7) will be collected downgradient of well MW5-6. 

The general locations of the hydropunch samples are shown in Figure 8-1, however due to potential access 

problems, the actual locations will be determined in the field based on site conditions. Based on the results 

of the hydropunch samples and the groundwater samples from existing monitoring wells a determination 

will be made on whether additional monitoring wells are necessary to further define and characterize 

groundwater contamination. Groundwater and hydropunch samples will be collected and analyzed early 

in the field investigation to allow for additional wells to be installed during the same field mobilization. 

Groundwater samples collected from monitoring well locations will be analyzed for TCL volatiles, TAL 

metals, and landfill indicator parameters. Hydropunch samples will be analyzed for TCL volatiles. Sample 

analytes, bottle requirements, and holding times are listed on Table 3-2. Table 8-3 summarizes sampling 

locations and rationale. 

8.4 SITE MAPPING 

A general overview of the site dimensions, wetlands, surface features and adjacent structures, and 

roadways has been performed and that data has been used to update and improve site drawings. These 

changes have been incorporated into the site maps included in this section. Basewide mapping of surface 

features will be completed during the RI effort utilizing available Gls and Intergraph data. 
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TABLE 8-2 
GROUNDWATER RESULTS VERSUS REGULATORY CRITERIA 

SITE 5(l) 
NWS EARLE, COLTS NECK, NEW JERSEY 

VOLATILE ORGANICS (wfl) - I ha/L\ \r-4 -I f ua/Ll 
.r-*- -, 

Vinyl chloride 
. . . . . ..i... ..~,.,...,.A.,~.. ..,.. c.:.:.:r,:.~:,:.:.:,:.::::~,.,.,,.. ,.,.. ::::::::~:;31:~:~:i:~~:~:~~:~~ ~~~~ MWO5-04 1 ::::::::+:.:,:.:.:.:+:+:;y. :::::::::::::::::::::::::::?:.:.:.: .(,.,., 0.08 (5) I .;> ,........... >..>,.>>,.~:->? ,... 

Chloroethane 2J 1 MW05-06 I --- 
I 

Methylene chloride 
::::,:::::::::::::::::::::: i . . . . “‘,‘.‘.‘.‘:+:.:, :~:::3i:~:~:I:1:~::::::, ..i_ ..LL............... 

Acetone ;;~$;~;$~;$jg .:.:.~:.:.~,>:,>:.: ::::::::::::::*::::::::: . . . . . . . . . . . . . ..~............... . . . . . . . . . jij;-i;. ..,....... :.,.:,Z;;;))Z ,..,,. ~..;~~,.;~,.)~,.:,:.~,:.,.~~~~~~~:,~,~,~.~ 
1 ,l -Dichloroethane 16 I MW05-06 I 70 I 

1,2-Dichloroethene 

Analyte 
Maximum New Jersey Class IIA Federal Maximum 

Concentration Sample ID Groundwater Quality Contaminant Levelt3) 
Detected Criteria”’ WW 

Chloroform 
.,.,...,. .:.:,:.:.:,:.:.:.:.:.:.:.:.: .,:,:,:,: . . . . r,.. ~..,.,.,.,L~,.,....._. 

12-Dichloroethane ~.~.~.~.~,~.~,~.~.~.~.~.~.~.~~~::: :i:~:#:~:3~:~:i:~:1:i:~::j::i: 

Trichloroethene 
.:.~;.:.:.:.:.:.:.:.:.:.:,:.,:::::j: yj,::::::::::::::::::::::::::.:~ :::::j:::::::::::::;:~:~:~:~:~;~:~ :::::~:::~::::::::,:.:.,,:.:.:.:. 

Benzene 
1 ,, ,2:2-7-etrachloroethane 

Chlorobenzene 

Ethylbenzene 

Xylene 

:.:.:.:.:.: .,.,.,...,.,..., ...........i . . . . . . . _, ,:::: ,::.. . . . . . . .._.....,,,~,,~, .: : . . . ..i../ ,.....,.....,..., :.:.:.:.:.~:.‘.:.:(.:,:. ,, 
2J MW05-05 5 

4J MW05-06 700 700 

11 MW05-06 40 10,000 

SEMIVOLATILES 

1,4-Dichlorobenzene 

Naphthalene 
Di-n-butylphthalate 

om) (KIM wsw 
2J MW05-05 75 75 

2J MW05-06 I-- ___ 

1J MW05-06 900 --- 
I I I 

Bis(2-ethvlhexvl)phthalate I 4J 1’ MW05-06 I 3 (30) I 6 I 

INORGANICS 

Aluminum 

Barium 

Beryllium 

Calcium 

Cadmium 

04.l~) wlfl) mlw 1 
-mm 

180 MW05-06 2,000 2,000 
~~~~~~~a~~ .,.,.~~ MWO5-06 ~~ ::::::::‘.:.:.:.:.:.:.:.:.:.:.~:,: .,..,,.,.,.,.,.,_,,,,,,,.,,,.,_, ::. .::::::::::::::::::.:p:,:.: . . . . . . . . . . . . . . . . . . . . ,.. ,, ,, (, . . . . . . . . . . . . ..~.....~...............................~.. :.:.:.:.:.:.:.:,:.:.:.:.:.:.:.:.:.:,:.:.~.:.:.:.:.:.:.:.:. 

55,900 MW05-06 --- ___ 

Cobalt 

Chromium 

Copper 

Iron 

Potassium 

Magnesium 

Manganese 

66 --- --- 
.,...,., ~~~ ,,,,,,,,05-06 ~~~ 

.-v....,. .L......,. :.:.:.:.:..~:.::.,:::.:.:::.:.::~:~:~~~~~~~~~~ ‘.‘. i....,. . . . . . . . . ~.....:......:..~.......... . . . . :::.::::::::::::::j::::~:::.:::::::::::.:.:.:.:.:.:.:,:.:.:.:.: .,.,.,.~,,.,,,,,,,,~,,.,.,,,.,~,.,.~,,.,.,,,,,.,.,. .. . ..~A... . . . . . . . . ..,i.i,.,., ::+:.:.:.:.:.:.:,:,: .:.., :.:.::.:.:.:.:.:,:.:.:.:,:.;,: ,:,:, :,>:,:+ :.:.:.f:.:..‘.‘,‘.‘.......~..,.,.,.,~,.,.. ,., ._. 
51 MW05-06 1,000 (‘3 

~:~~:~:~:~:~:~:~:~:~:~,: : : : : .:x:.:: :... .( . . . . . . . . . . . . . . .._ .,,,.,.,_,._,., ,..,.,.....,., :::r: :::::::::::::::: ~~~.~~~ ,.,..L.... _L.. . . . . . .* MW 05 _ 06 ~~~~~~~~~~~1 --- .).,.,~......_._.,.....,...,.....,..~................,.,. :.:.:.:,:.> ..,... :.:.:. .:.:,:.:.:.:‘.:.:.:.:.:.~:.:.:.:.:.:.:.:!:.:.:,:.~~,~.~:.:.:.:.:.~,:,:,~,~,~.~ ,:,:.:. :,+:.:,:,:.:,: .:.: ::.: 
74,400 MW05-06 -*a mm- 

27,700 MW05-06 me- --- 
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TABLE 8-2 (continued) 
GROUNDWATER RESULTS VERSUS REGULATORY CRITERIA 
SITE 5(” 
NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum 

I I 

New Jersey Class IIA Federal Maximum 
Concentration Sample ID Groundwater Quality Contaminant Level(3) 

Detected Criteria@) (MCI-) I 

INORGANICS (continued) 
Sodium 

Nickel 

Lead 

Antimony 
Vanadium 

Zinc 

MISCELLANEOUS 

klw wm QKl~) 
35,100 MW05-06 50,000 ___ 

58 MW05-06 100 100 

250 MW05-01 --- --- 

1,120 MW05-06 5,000 --- 

b4lfl) wu (KIQ 

1 Weston Report: Phase II - Site Investigation Study Report, 1993. 

Bolded/shaded value indicates maximum detected concentration exceeds New Jersey 
Groundwater Quality Criteria and/or Federal MCLs. 

2 New Jersey Groundwater Quality Standards: New Jersey Administrative Code (N.J.A.C.) 7:9-6. 
Bureau of National Affairs - Environmental Reporter - CD ROM. February 1995. 

Values in parentheses are Practical Quantitation Limits. “Where a constituent standard (the criterion 
as adjusted by the antidegradation policy and applicable criteria exceptions); is of a lower 
concentration than the relevant PQL (Table 1 in the Appendix), the Department shall not (in the 
context of an applicable regulatory program) consider the discharge to be causing a contravention of 
that constituent standard so long as the concentration of the constituent in the affected ground water 
is less than the relevant PQL.” (NJAC 7:9-6.9(c)). 

3 Drinking Water Regulations and Health Advisories. USEPA Qffice of Water, November 1994. 
Designations are as follows: 

G Maximum Contamination Level Goal 
A Action Level 
S Secondary Maximum Contaminant Level 
P Proposed 

J Estimated value. 
--- Criteria not available. 
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Sample 

Groundwater from seven 
hydropunch locations 
(H-l to H-7). 

Eight groundwater 
samples. 

Additional monitoring 
well(s) to be considered. 

TABLE 8-3 

SAMPLING LOCATIONS AND RATIONALE 
SITE 5 

NWS EARLE, COLTS NECK, NEW JERSEY 

Sample Location 

Two locations immediately downgradient 
of landfill. Three locations at increasing 
distances downgradient of landfill (along 
access road). Two downgradient of 
MW5-6. 

From all existing monitoring wells (MW5- 
01, MW5-02, MW5-03, MW5-04, MW5- 
05, MW7-06, MW7-7 and MW7-8). 

Location to depend on monitoring well 
and hydropunch sampling results. 

Sampling Rationale 

Determine lateral extent of 
groundwater contamination 
downgradient of landfill. 

Determine groundwater quality 
upgradient and downgradient 
of landfill. 

Additional well may be 
installed to define the extent 
and magnitude of groundwater 
plume. 
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9.0 SITE 6 (LANDFILL WEST OF NORMANDY ROAD) 
,/---Y 

9.1 SITE DESCRIPTION 

The landfill west of Normandy Road is a 4-acre site that is located in the Waterfront area. From 

1943 to 1965, the site was used to dispose of refuse from the Waterfront area. The wastes consisted of 

dunnage lumber, glass, paper, packing material and small amounts of paint and solvent. Currently, the 

majority of the landfill surface is paved or covered with buildings. The landfill surface is 10 to 15 feet higher 

than the adjacent marsh/wetland areas and the toe of the landfill is covered with vegetation. Infiltration is 

limited, and overland flow drains toward the salt marsh and eventually into the bay. Groundwater flow is 

reported to be to the north-northwest, toward the marsh. Major features of the site are shown in Figure 

9-l. 

9.2 PREVIOUS INVESTIGATIONS 

During the SI (Weston, 1993), four soil borings were drilled and converted to monitoring wells. Two soil 

samples were analyzed for VOCs, SVOCs, pesticides/PCBs, and metals. Low levels of organics and two 

pesticides were detected in samples from the location of MW6-2 and MW6-3. Low levels of metals were 

also detected. Table 9-l summarizes the maximum results for soil samples. Four sediment samples were 

collected from the marsh area downgradient of the site. Elevated levels of metals, pesticides, semivolatiles 

and PCBs were detected. Table 9-2 summarizes the maximum results for sediment samples. Groundwater 

samples were collected from the four monitoring wells and analyzed for metals, organics, and landfill 

parameters. Elevated levels of metals, one semivolatile and two miscellaneous parameters were detected. 

Table 9-3 summarizes the maximum analytical results for groundwater samples. Landfill parameters were 

relatively low compared to active solid waste landfills. 

9.3 REMEDIAL INVESTIGATION SAMPLING ACTIVITIES 

To determine if the landfill is impacting the sediment in the marsh, surface water and sediment samples 

will be taken from the wetland and any flowing seeps along the toe of the landfill will be sampled. RI field 

activities at Site 6 will include a site inspection along the toe of the landfill for the purpose of identifying any 

groundwater seeps that might be present. Any flowing seeps or wet areas are found along the landfill 

edge, surface water samples will be collected from each seep location (three estimated). In order to 

determine if the wetlands area adjacent to the site has been effected, three surface water and sediment 

samples will be collected. These samples will be taken from the marshy areas in the immediate vicinity 

of the landfill. The locations of surface water and sediment samples will be determined during field 
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TABLE Q-l 

SUBSURFACE SOIL RESULTS VERSUS REGULATORY CRITERIA 
SITE 6(” 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum 

Concentration 
Detected 

Sample ID 
New Jersey Nonresidential 

Surface Soil Cleanup 
Standards@’ 

INORGANICS 

Aluminum I 3,090 1 06-002-B014’3’ 1 --- 

Arsenic I 3.7 I 06-002~I3014 I 20 

Barium I 11.7 I 06-003-BOI Ot4) 1 26.000 

Beryllium 0.38 06-002-Bl14 2 

Calcium 2,240 06-003-BOI 0 ___ 

Chromium I 14.4 I 06-002-BOI 4 I ___ 

Cobalt I 2.2 06-003-8010 
06-002-BOI 4 I 

Copper 5.5 06-003-BOI 0 600 

iron 123,000 06-002-BOI 4 m-w 

Lead I 11.6 I 06-003-BOI 0 I 600 

Magnesium 372 06-003-BOI 0 --- 

Manganese 37.5 06-002-B014 ___ 

Potassium I 854 ~ I 06-002-BOI 4 I --- 
Silver 3 06-003-BOI 0 2,000 

Sodium 72.7 --- ; 06-003-8010 

Vanadium 13.3 06-003-8010 7,000 

Zinc I 25.7 I 06-003-8010 I 1,500 

PESTICIDES (mg/W OwW 

4,4’-DDE 

4,4’-DDT 

ORGANICS 

Acetone 

2-Butanone 

Phenol 

Diethylphthalate 

0.00085 J 

0.01 

OWkg) 

0.034 

0.012 

0.024 J 

0.390 J 

06-002-8114 

06-003-BOI 0 

06-002-BOI 4 

06-002-BOI 4 

06-002-BOI 4 

06-003-BOI 0 

9 

9 

OWW 

1,000 

1,000 

10,000 

10,000 
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TABLE 9-1 (continued) 
SURFACE SOIL RESULTS VERSUS REGULATORY CRITERIA 
SITE 6(” 
NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 

ORGANICS (continued) 

Maximum 
Concentration 

Detected 

OWW 

Sample ID 
New Jersey Nonresidential 

Surface Soil Cleanup 
Standards”) 

(mg/W 

Phenanthrene 0.028 J 06-003-BOI 0 --- 

Di-n-butylphthalate 0.120 J 06-003-BOI 0 10,000 

Fluoranthene 0.039 J 06-003-BOI 0 10,000 

Pyrene 0.041 J 06-003-BOI 0 10,000 

Butyl benzyl phthalate 0.023 J 06-003-BOI 0 10,000 

Benzo(a)anthracene 0.029 J 06-003-BOI 0 2.5 

Chrysene 0.027 J 06-003-BOI 0 2.5 

Bis(2-ethylhexyl)phthalate I 0.160 J I 06-003-BOI 0 210 

Benzo(b)fluoranthene 1 0.028 J I 06-003-BOI 0 I 2.5 

Benzo(k)fluoranthene I 0.022 J I 06-003-BOI 0 I 2.5 

Benzo(a)pyrene 0.021 J 06-003-BOI 0 0.25 

1 Weston Report: Phase II - Site Investigation Study Report, 1993. 

2 New Jersey Cleanup Standards for Contaminated Sites Proposed New Rules: New Jersey 
Administrative Code (N.J.A.C.) 7:26D-7. 

3 Sample 06-002-B014 was collected from a depth of 12 feet below ground level. 

4 Sample 06-002-BOlO was collected from a depth of 9 feet below ground level. 

J Estimated value. 
--- Criteria not available. 
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TABLE Q-2 

SEDIMENT RESULTS VERSUS REGULATORY CRITERIA 
SITE 6(” 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 

INORGANICS 

Maximum New Jersey Nonresidential ER-L 
Concentration Sample ID Surface Soil Cleanup Ecological 

Detected Standardst2’ Criteriac3’ 

Wg/W @glkg) @g/W 

Nickel 

Potassium 

Silver 

Sodium 

Vanadium 

5.2 06-002-DO01 2,400 30 

792 06-002~DO01 ___ ___ 

Ilr::I:I:::~5fz::::1.1 IK i;il~.~~ - - ~~ 
‘““” ,:. . . . . . ,i ,...,.....,......._ 06-002-DO01 2,000 . . . . . ..( .,.,.,.,.(,.,.,..._,... . . . . . . . . . ‘,.,‘...‘,‘.:.~:,~:,:::::::“‘:#:ij::::::::::: .::.::‘::::~.‘.‘.......,_. ,...,....... : :~:::i:~:~1:i:)1:~ii~ 1.-i,... ,.L 

332 06-002-DO01 --- --- 

18.3 06-002-DO01 7,000 ___ 

Zinc 

PESTlClDESlPCBs 
:::::.:.:.:.:.:.:.:.:.:.:.:.:.:.:.~ . . . . . . . . . . . . :......,..A 

OwW 

1,500 

OwW 

Heptachlor 

Heptachlor epoxide 

0.0091 J 06-003-DO01 0.65 --- 

0.0011 J 06-003-DO01 --- 
~:~ 06-003-DO01 0.18 

:$$;ii$;;ii~ii , 06-003-DO01 9 
~~:~I 06-004-DO01 12 
.:.:.:.:.:j::::::::::: :::?%::::::::::::1 06-004-DO0 1 :.:.:q:::::;:<;:::::.:.: 

9 .:.:.:....:.:.:.:,:.: :g$~{>$:;:~;: ::::::::::.:.:.:z:z::i Q :::::::::::j:::.:.:.:..,:. 
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TABLE 9-2 (continued) 
SEDIMENT RESULTS VERSUS REGULATORY CRITERIA 
SITE 6(” 
NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 

Maximum 
Concentration 

Detected 
Sample ID 

New Jersey 
Nonresidential ER-L 

Ecological Surface Soil Cleanup Criteriat3j 
Standards”) 

PESTICIDES/PCBs (continued) (mg/W OWW NW 
Gamma-chlordane 

Aroclor-1260 

.:.:.~,:~:~:::::.:.:~:.:.:.:.:.:.~:.:~:.:.y~: :.:,:.:.:,:. I:,~ :,:, 
zi~~~~~~~~~~ o&00, -Do01 ___ . . . . . . .A... ‘.‘.‘,‘.‘.‘,‘.:.:.:.:.:.: . . . . . . . . . \.,L. ,,.,...,_,._.,_,_i, ,, : 

~~~~~~~ 
:b:.:~....:.,.r.;r...... . . . . . .,... . . 

2 ~~~~~~~~ 
. . . ..~_.........i.......... 

ORGANICS OWkg) (WW 
Methylene chloride 

Acetone 

2-Methvlnauhthalene 

0.029 06-004-DO01 170 -em 

0.036 06-001 -DO01 1,000 mm- 

0.022 J 06-003-DO01 ___ 0.065’5’ 

Acenaphthylene 

Acenaphthene 

I 0.2 J 1 06-003-DO01 1 --- I J5) 

I 0.028 J 1 06-003-DO01 1 10,000 ~~~ --10.15’5’ 

Fluorene 

Pentachlorophenol 

I I 

10,000 
’ ~~~~~~:~:~: 
1 .&&$$j :::::::::::. x, :.:.:.:.:...A... ..,., ..,._ ,. .,... ,., 

0.03 J 06-004-DO01 10,000 mm- 

Phenanthrene 

Anthracene 

Carbazole 0.11 J 1 06-003-DO01 1 --- I mm- 

Di-n-butylphthalate 

Fluoranthene 

Pyrene 

Benzo(a)anthracene 

Chrysene 

Bis(2-ethylhexyl)phthalate 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Benzo(a)pyrene 

Indeno(l,2,3cd)pyrene 

Dibenz(a,h)anthracene 

Benzo(g,h,i)petylene 

0.03 J 06-002-DO01 10,000 m-m 

10,000 

10,000 

2.5 t~~~~~~::.:,:~~~iri:ilS 
~~~jl:i:::::: 

~,‘,‘,‘,‘,‘,‘,‘,‘~‘,‘,~,~,.~~.~... :::::::::::::.... ,.... ,..... . . . . . . . . . . . . . .,.,.......) . . . . . . . . . ..‘.‘.~.~‘~.~. ~~~iias~~~~~~~~~ 06-003-DO01 
::::::::::::::>:::,: :.:.:.:.:.:.:.:::::::;:~,:.:.~,:.: _,L.,_,._.,_,., :. 2.5 

~~~~~~~~ .,,,: :,,::;:;:i:;:)i:; i:~:~:::i:~:::::::::~:~::~~:~~:~:~~:~~:~:~: 
0.039 J 06-002-DO01 210 m- 

1.1 06-003-0001 2.5 J5) 

0.89 , 06-003-DO01 , 2.5 -A 
I I : : : : : ‘~~~~~~~~~ 06~003~D001 ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ :.:.:.:.:.:.I:.:.:.:.:.:.:::~~~~:~~~~~~~~~ :.“.‘i......,..~... 

i:i:i:i:i:i:i:;:i:;::::::::::.:.:.:::.y.:.:,:.: . . . . ..(.......,.,_,..,,. :::::::::~:::j::::::::::::~::::::::::::i::::::.:.::::: ::: ::: :: :: :.~‘:‘:.:.::j:::~::::::::: t. . . . . . . :::.+::.:. :.:. :.:.:.:.~: :,.:::;: :.:,:.:,: ,:.:,:,: 

0.6 06-003-DO01 2.5 -__(5) 
:.:‘:‘:‘:‘:.:.:.:,:.~:.:.:.:.:.:.:.:.:.:,:,~.:,:~:~:~:~:~:~:~:~:~:~:::~ i~~~~ 06-003-DO01 ,.v.:.: $ :::..:;:; .,,.. :.:,: .,.,. .,.,.,.,.,, .,.,.: 0.25 ,.v.. ._.,..._.,.,.,,,., ..,_.. . ...:.:,:,:: 

in 
::::::::::):.:,~.::):.:,:.~:,:.:.:.:.:,:.:.:.:.:.:, 

I 0.62 06-003-DO01 2.5 I -(5) 
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TABLE 9-2 (continued) 
SEDIMENT RESULTS VERSUS REGULATORY CRITERIA 
SITE 6(” 
NWS EARLE, COLTS NECK, NEW JERSEY 

1 

2 

3 

4 

5 

J 
--- 

Weston Report: Phase II - Site Investigation Study Report, 1993. 

Bolded/shaded value indicates maximum detected concentration exceeds New Jersey 
Groundwater Quality Criteria and/or Federal MCLs. 

New Jersey Cleanup Standards for Contaminated Sites Proposed New Rules: New Jersey 
Administrative Code (N.J.A.C.) 7:26D-7. 

The Potential for Biological Effects of Sediment - Sorbed contaminants tested in the National Status 
and Trends Program, NOAA Technical Memorandum No. OMA52 8/91. 

Value represents total chlordane (alpha- and gamma-isomers combined). 

ER-L value of 4.0 mg/kg for total PAHs also applies. 

Estimated value. 
Criteria not available. 
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TABLE 9-3 

GROUNDWATER RESULTS VERSUS REGULATORY CRITERIA 
SITE 6(” 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum New Jersey Class IIA Federal Maximum 

Concentration Sample ID Groundwater Quality Contaminant Levef3) 
Detected Criteria’*) WL) 

IMORGANICS 

Copper 

Iron 

Lead 

18.9 MW06-04 1,000 1,300’G’ 

--- 

Magnesium 

Manganese 

Potassium 

Sodium 

Vanadium 

Zinc 

42,400 MW06-04 --- ___ 

.:.:.:.:.::.:,:+:.:.:.~ 
~~~~~~~~~~~~~ .:.:‘:‘:‘:.:.~:.:.:.:. :.:.:.:.:..y.:.:+:.:.:...:$ _.,.....: ._,_.,. j::::::::::::ggi MW06-01 .“‘.‘...:.>:,y: .,.*,,.,.,.,.,.,.,.,,,.,. :.:.:.:. m-m 
:::::::::::::.:.:.:.:.:.~.:.:.:.:.:.:.:.:.:.:.:,~:.~.:.:.:.:.: .,.,.,,, 

~~~ 
‘~‘.‘.‘.:.~.....:.:.:.:.:.:.:.:.:.: . . . ..._...., ,: ,,,,_,,_,i, _.,.; :..., :.:.:.:,.............., -‘.L,.,...... .,.,.,.,.,.,.,.i,_,.,,,.,,..,.,., ,_, ,,,,,,_,,. :,.,‘,‘:‘:‘:‘:‘:“““‘,:.:.:.;.:,..:... 

9,450 1 MW06-04 *-- ___ 
~~ ---y&g&: MW(-Jg01 ~~~ ~~~ ___ . ..A.... I:.:.:.:.: :::::::::::: ,..,_....,_ :$;:.:: : : : : : : : :.:.:: .:.: $#$g( ““‘.,.‘.‘.‘.........I...,. . . . . . . :.: .,.,.,(_ ,,.,.i,_i,_,._,, ““:‘:‘.‘:‘A’. ,i,... /..../ ,,,,., : : : : : . . .i.,.,L.,.._, .:?: /.,.: . . . . . :,..:.:.:.:.:t::::::~:::::::::: :.~.I:.:.:.:.:,:. . .._ ::::+y..+:.:.:.:.:.~.:.: . . . . . . ,. vi.. .., .,..(......., ._. ,, 

13.6 MW06-04 --- ___ 

216 MW06-04 5,000 --- 

ORGANICS 

Methylene chloride 
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TABLE 9-3 (continued) 
GROUNDWATER RESULTS VERSUS REGULATORY CRITERIA 
SITE 6(” 
NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum Sample Concentration ID 
Detected 

New Jersey Federal Maximum 
Class IIA Contaminant 

Groundwater Level(3) 
Quality Criteria”) WJ-1 

MISCELLANEOUS 

Biological Oxygen Demand 
(BOW 
Chloride 

Chemical Oxygen Demand (COD) 

Nitrate-Nitrite 

Ammonia 
Total Organic Carbon (TOC) 

Phosphate 
Sulfate 

Turbidity 

3,500 MW06-01 --- --- 

155,000 MW06-01 25O,OOO’s’ --- 

158,000 MW06-01 me- --- 

550 MW06-02 10,000 10,000 

18,400 MW06-01 --- --- 

510 MW06-04 mm- ___ 

75,700 MW06-03 250,000 -mm 

1,440 NTU MW06-01 --- --- f-7 

1 Weston Report: Phase II - Site Investigation Study Report, 1993. 
Bolded/shaded value indicates maximum detected concentration exceeds New Jersey 
Groundwater Quality Criteria and/or Federal MCLs. 

2 New Jersey Groundwater Quality Standards: New Jersey Administrative Code (N.J.A.C.) 7:9-6. 
Bureau of National Affairs - Environmental Reporter - CD ROM. February 1995. 

Values in parentheses are Practical Quantitation Limits. “Where a constituent standard (the criterion 
as adjusted by the antidegradation policy and applicable criteria exceptions); is of a lower 
concentration than the relevant PQL (Table 1 in the Appendix), the Department shall not (in the 
context of an applicable regulatory program) consider the discharge to be causing a contravention 
of that constituent standard so long as the concentration of the constituent in the affected ground 
water is less than the relevant PQL.” (NJAC 7:9-6.9(c)). 

3 Drinking Water Regulations and Health Advisories. USEPA Office of Water, November 1994. 
Designations are as follows: 

G Maximum Contamination Level Goal 
A Action Level 
S Secondary Maximum Contaminant Level 
P Proposed 

J Estimated value. 
NTU Nephelometric Turbidity Units 
m-m Criteria not available. 
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activities based on actual site conditions and the presence of surface water at the time of sampling. It is 

estimated that six surface water and sediment samples will be collected. Surface water samples will be 

collected from all flowing seeps. In addition to these surface water and sediment samples, the four existing 

monitoring wells at the site will be sampled. 

A summary of the locations and rationale of all samples are listed in Table 9-4. Analytical parameters for 

sediment will include TAL metals, TCL volatile and semivolatile organic compounds, and TCL pesticides, 

grain size and total organic carbon (TOC). Surface water will be analyzed for TAL metals, TCL volatiles 

and semivolatiles, hardness and landfill indicator parameters, which include total organic carbon (TOC), 

biochemical oxygen demand (BOD 5-day), nitrate-nitrate (as N), ammonia (as N), chloride, phosphate 

(as P), chemical oxygen demand (COD), and sulfate. Groundwater will be analyzed for TAL metals, TCL 

volatiles and semivolatiles, explosives, pesticides, dissolved oxygen (in the field) and landfill indicator 

parameters. Monitoring wells will be sampled for total metals using a low flow sampling pump to minimize 

turbidity. Sample analytes, bottle requirements, and holding times are listed in Table 3-2. 

9.4 SITE MAPPING 

A general overview of the site dimensions, wetlands, surface features and adjacent structures, and 

roadways has been performed and that data has been used to update and improve site drawings. These 

changes have been incorporated into the site maps included in this section. Basewide mapping of surface 

features will be completed during the RI effort utilizing available Gls and Intergraph data. 
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TABLE 9-4 

SAMPLING LOCATIONS AND RATIONALE 
SITE 6 

NWS EARLE, COLTS NECK, NEW JERSEY 

r Sample 

Six surface water and 
sediment samples 
(WET 6A2,6A3,6A4,6A5, 
6A7, and 6A8. 

Sample Location 

Wetlands area immediately 
adjacent to landfill area. 

Sampling Rationale 

Determine if landfill has 
contributed to wetlands 
contamination. 

Groundwater samples at 4 MW6-01, MW6-02, MW6-03, Determine groundwater quality. 
existing monitoring wells. MW6-04. 

I 
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10.0 SITE 7 (LANDFILL SOUTH OF “P” BARRICADES) 

10.1 SITE DESCRIPTION 

The Landfill South of “P” Barricades is a 5-acre site that from 1965 to 1977 was used for the disposal of 

municipal-type solid waste and waste from Waterfront industrial operations. The disposed materials 

consisted of munitions shipping wastes (dunnage, packing), shop wastes from the Waterfront Public Works 

Shop and the Munitions Handling Laboratory (glass, wood, and small quantities of waste paints, thinners, 

and solvents), and domestic refuse. The site is now covered with loose sand quarried from the surrounding 

area. Figure 10-l shows the physical characteristics and data point locations of the Landfill South of 

“P” Barricades. The site is characterized as an open area and small pines surrounded by woodlands. 

The site is vegetated with grasses and some scrub pines, except for a few scarred areas where no 

vegetation exists. There is an unpaved road that borders the site to the north, west, and south. The 

ground surface slopes downward to the west from approximately 165 feet msl near MW07-3 to 

approximately 125 feet msl near MW07-2. Groundwater generally flows toward the west. There is an 

elongated wetland that trends north-south across the site. 

10.2 PREVIOUS INVESTIGATIONS 

Figure 10-l shows the existing monitoring well and sample locations of the Landfill South of “P” Barricades. 

During the RI/FS (Weston, 1993) seven test pits were excavated, and two samples were analyzed for full 

TCUTAL analytes and TPH. A layer of trash, which ranged in thickness from 2.5 to 6 feet, was 

encountered in five of the seven test pits. The encountered waste consisted of glass, paper, plastic, cans, 

and other types of household or shipboard-generated waste. Metal scrap, lumber, concrete, bricks, and 

other construction debris were also encountered. The cover material was thin to nonexistent. No 

anomalous organic vapor readings were detected in any of the test pits. 

During the RI/FS (Weston, 1993) five monitoring wells were installed and sampled for full TCL/TAL 

analytes, VOCs, drinking water metals, and landfill indicator parameters. Volatiles were detected in wells 

MW07-05 and MW07-02. Chemicals often associated with laboratory contamination (methylene chloride 

and acetone) were detected in MW07-1. Elevated levels of metals including chromium, arsenic and lead 

were detected in wells at the site. Results of the landfill parameters indicated elevated levels of COD, 

chlorides, and sulfates in the downgradient wells relative to the upgradient well, MW07-3. Table 10-l 

summarizes the maximum values of contaminants detected in groundwater. 

Low levels of two semivolatiles were detected in both samples taken at test pits 01 and 07. Table 10-2 

summarizes the maximum values of contaminants detected in soils. 
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TABLE 10-l 

GROUNDWATER RESULTS VERSUS REGULATORY CRITERIA 
SITE 7(l) 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum New Jersey Class IIA Federal Maximum 

Concentration Sample ID Groundwater Quality Contaminant Levelc3) 
Detected Criteria”) WW 

VOLATILE ORGANICS 04lfl) wu wu 

Methylene Chloride 

Acetone 

Chlorobenzene 

M,f&7-0, ~~ 
, 5 .:.:,:.:.:,:.:.:,:.:.: . . . pi,.,.,.: ..A ,,.,,,,.... i ~...............,.. . :,: .,.,.,.,.: . . . . ../..._......~..,.....,.....,.....,.........,.,...,.,.........,...,.,~,. 

M WO7-01 
:::“:3~~:i:~~j~~~iii~~X:~~:~:;~~~:~::::”:::::::::::~:::~~;:::~:::::~:::::~:::~~~:~:~:::~:~:~:~ :::$>:,:+::: :.:,:. ~ :,:.:.:,: ::y:: :.:,:, i,;,:.’ ” . ..i......... ‘-“~.~:.~:.:.:.:.:r.:.:::.:.:~:.~.:.:.:.:.:.:.:: . . . . .,.,.,i.,...+ .A._. ,_. . .._~............. :~:.:.:.:.:~~rii~~~~~~~~~~~~ ___ L’.‘,‘.:.:‘:‘.‘::.:.:.~,.:. ,.......,.. . ..A...... X.X... ..i.. ..’ ‘.‘.‘.‘.L’.‘.‘.‘.‘.‘.’ .,.., : ..,,.,,(,,.,.,.,,,,,.,., .,.(...,., ,.,, .~:c.:.:,:.r?:.:.:::.~.::::::::::::::::~:::::::::~~~.:~,:~,:~~ ‘.:.:.:.:.:.:.:.:E.:...:.: ..:.:.:. .,,_,__, ::.:.:.:::::.:,:::,:::i:,:::::~~~~:~:~:~~~~~~~~~~~~~~~~~~~~~~~ ‘::::::::::::::$:::::::.:.:.:.: :.,.,,: ::::::::y.r:.>:.:.:.~.:.~.:.: . . . . . . . . _, ::::$>:i :::::::: :: ::::::: :::t:: MW07-02 
~~~~~~~~~~~~~~~~: 
‘.‘.T. ‘.‘... ‘:“~I;:‘...‘.:.:.:.:.:.:.:.: i......: . . . . ..~........... ,:::“::::::::::::‘::::::::~:~~~~:~:~:~:~:~~: w-s :~‘:.:.:::.:.:.:.:.:.:.:.:.:.:.:.:.:.:,~ ,.....,.....,..,_..,,..,.... ..:.:.:t,:::::::::::::::::::~~::~~:~ ::::::::::::: _, I 

1 1,2-Dichloroethene I 4J 1 MW07-05 1 

I 2-Butanone I ~~ 88 t MW07-05 1 300 I~-- m-m 1 
1,1,2-Trichloroethane 

1,1,2,2-Tetrachloroethane 

I I I .............. .:,~:,::~:j:,.::::::::;:::::::::~;:.:.:’:’:~:~~:~~~~~:~~~~ ........ : ................... .... 
::::::::::c.:...:.:.: .: .................... . ................. 

MWO7-05 ~~~~~~~~~~~:~~:~~~ ~:~~~~~~~~~~~~~ 
.:.:,:.:,:,:.:.:.:.:.~.:,~,:,:,~ .:.:.:.:. :.:,:,:.: .:,:.: .:.:.:.:,:.),, :,:+:,:,:,: ,~.:,~.:.:.:.:. :,;:.:,:,:,: .:.:. :.:.):.~:.:,:.:.:.:.:.:.:.:.:.:.:.:.~. ........... :.:.:.:. :.:.:: .... :,:.f:,:.:Q:.:,:.:.:,:. .......... :.1:.:.:.:.:. 

:::: ................ .. .... ~~~i,i~~~~~~~~~~~~~~ 
::::.>:.:x.:.::.::: :.;.:.::: .......................................... ...... :,.;., i:Ec:::::::::::::;y::: :‘:.:: 

MW07-05 ~~~~~~~ ___ 

SEMIVOLATILES o4l~) wm (Nm 

Bis(2-chloroisopropyI)ether 1J MW07-05 300 --- 
I 

INORGANICS 

Aluminum 

Arsenic 

mlw &I~) hlfl) . . . . . . . . . . . . . . :‘:.2i!!!iiiiii:.:“:j:::::::::::n::::i ::::::. ,..T.....LG.. . . . 
~~~~~~~~ MWO7-01 

., ., ., ., :.:.:,:.:!.~~::tr::::::::::.:,:.:.:~~,:,~.~,~.,:. .‘.‘. /.. . . . . ..i/... ,..,..,,,,,,),.,. L.... ‘v.:.:.;...‘.:...:.:.:.>:.:.:.:.:.:~:$$~:~:~: :.:.:.:.:.:,,:,:,::: 
~~~iiii~i:iiiiiis~~~~~~~~~~~~~~~~~ -se “““:“:‘:‘:‘.:.:.:.:~:.::::::::::::::~.:.:.: . . . . . . . . . . . . . . ::::::.:.:.~:.:.......,,.., ,:: : ,,,,,, .,.(.,.,.,.,. :.,. : : : . . . . . . . . . . . . . . . . . ..( ::;:::::#:::i:~:i:i:iii~~~~~:~:~:~:~~:.:.~::: I:,:.:.:,:.~.:,~.f:f 

~iiiiiiiiiiij~~~~~~~ 
i:;:;<:::,::::::: :,:,:.~,:,:.:‘. ,.,,,,, ,: : :::::: 

.:::::~.:.:.:.:.~,:.:.:.:.~.~.:.:.~.~.~.:.~.: ~....,..~......_,~,.,.,., 
MWO7-05 ~~.~~~~~~~~~~ ~~~~~~~ 

.:. ,. :.:.., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .,......,.., . ../..............,.....,...,.,..,.... . . . . . . ..~............ :.:+:.:.:+..:.‘.:.:.:.:.: . . . . . . . . ..~................. 
Barium I 416 1 MW07-05 1 2,000 I 2,000 I 
Beryllium 1.3 MW07-01 0.008 (20) 4 

Calcium 5,900 MW07-05 --- --- 

Cobalt 

Chromium 

9.4 MW07-04 ___ 

Copper I 160 1 MW07-05 I . 

Iron 

Potassium 

Magnesium 

I .,., ,.,.,.,.,._ _.,.. : : : : : : : : : : : .,._,_.,._.. .,_,\., ._.,._.,.,.,.,.,.,., ‘:‘:::::::::::::::::::::::::81:3::::::::::~::: :,:.:,f:.~.:,:.~.~,L ~~~~~~~~~ MWO7-05 ~~~~~~~~~~~ --- :I:::“:‘:‘:‘:‘: :.:.:....A...., ..,., .:.:.:.:.:.:,:.f:.:.:.:.:.:.:.:.~.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.~.:.:.:.:.:.:,:.:.:.:.:.:.;.~.~:,:. 
3,200 MW07-01 --- --- 

5,600 MW07-05 --- --- 

INORGANICS 

Manganese 

Sodium 

wsw mm WV ,. .,........ .,. ,.. ,, ,.).,.....,.,.,.., ~~~~~~~~ ::::::.:.:,:,:,:,:::.:.:.:.: :::::::::::.:.: ‘:.:‘::.:‘:‘:y:‘:“.‘:.:.., .._,., MWO7-05 ~~~ -*- . . . . . . . . . . . ..(... ,:~:~~~~:~~~~~~~il~~::: :.:.:.:.:.:,: .,...,.,._,,.,. :,: :.:.:.:.:.:.:.:~:.:.:.:.:.:.:::.:::::::::::::.:.:.:.: .,,..,...,.,.,.,.,.,.,.,.....,...,..,.., ..I ..,.....,......., 

18,800 MW07-05 50,000 15A 

Nickel I 55 1 MW07-03 1 100 I- 100 l 
Lead 

Vanadium 

Zinc 

62 MW07-04 -mm m-m 

464 MW07-05 5.000 -me 
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TABLE 10-l (continued) 
GROUNDWATER RESULTS VERSUS REGULATORY CRITERIA 
SITE 7(” 
NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum New Jersey Class IIA Federal Maximum 

Concentration Sample ID Groundwater Quality Contaminant Levelf3) 
Detected Criteria@) (MW 

MISCELLANEOUS mm om-1 04lw 

BOD 5-day 8,600 MW07-05 --- --- 

Chloride 

Chemical Oxygen Demand 

28,200 MW07-05 250,000 250,000@ 

323,000 MW07-05 --- mm- 

Nitrate/Nitrite 

Ammonia, as N 

Phosphate, as P 

2,200 MW07-02 10,000 10,000 
~~~~~~~~~. MW07-02 
:z:i:ig>;<:;:i<:~, .ji . jr,,:,+ ,.,, i:i<<$:3;:$:8#: --- 
::‘:‘:‘:::::::::::::.:.:.:..... .:::::::::::::::::.......::::::::::::::: . . . . .._..__....__.. 

1,400 MW07-04 --- m-m 

Sulfate 38,700 MW07-02 250,000 m-w 

1 Weston Report: Phase II - Site Inspection Study Report, 1993. 

Bolded/shaded value indicates maximum detected concentration exceeds New Jersey Groundwater QuaI?‘-, 
Criteria and/or Federal MCLs. 

2 New Jersey Groundwater Quality Standards: New Jersey Administrative Code (N.J.A.C.) 7:9-6. Bureau of National 
Affairs - Environmental Reporter - CD ROM. February 1995. 

Values in parentheses are Practical Quantitation Limits. “Where a constituent standard (the criterion as adjusted by 
the antidegradation policy and applicable criteria exceptions); is of a lower concentration than the relevant PQL 
(Table 1 in the Appendix), the Department shall not (in the context of an applicable regulatory program) consider the 
discharge to be causing a contravention of that constituent standard so long as the concentration of the constituent 
in the affected ground water is less than the relevant PQL.” (NJAC 7:9-6.9(c)). 

3 Drinking Water Regulations and Health Advisories. USEPA Off ice of Water, November 1994. Designations are as 
follows: 

G Maximum Contamination Level Goal 
A Action Level 
S Secondary Maximum Contaminant Level 
P Proposed 

J Estimated value. 
--- Criteria not available. 
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TABLE 10-2 

SUBSURFACE SOIL RESULTS VERSUS REGULATORY CRITERIA 
SITE 7(‘) 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum 

Concentration 
Detected 

Sample ID 
New Jersey 

Subsurface Soil 
Standards”’ 

Di-n-butylphthalate 

Bis(2-ethylhexyl)phthalate 

INORGANICS 

SEMIVOLATILES OWkg) OvVkg) 

100 

100 

OwVkg) 

0.049 J 

0.110 J 

Ow/Q) 

07-007-TO01 

07-007-TO01 

Nitrate 

TPH 
I 0.81 1 07-007-TO01 ___ 

(mg/W OWW 
Total Petroleum Hydrocarbons 58.0 07-007-TO01 --- 

I 

1 Weston Report: Phase II - Site Inspection Study Report, 1993. 

2 New Jersey Cleanup Standards for Contaminated Sites Proposed New Rules: New Jersey 
Administrative Code (N.J.A.C.) 7:26D-3. 

J Estimated value. 
--- Criteria not available. 
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10.3 REMEDIAL INVESTIGATION SAMPLING ACTIVITIES 

All five existing monitoring wells on the site will be sampled to determine the quality of groundwater at the 

site. Note that wells will be sampled using a low flow pump to minimize turbidity and to provide a better 

estimation of dissolved metals. Groundwater samples collected from monitoring wells will be analyzed for 

TCL volatiles, metals and landfill indicator parameters. Sample analytes, bottle requirements, and holding 

times are listed on Table 3-2. Table 10-3 summarizes sampling locations and rationale. 

One surface soil will be collected from the wetlands area (WET 7-B2) at the northern boundary of the 

landfill to determine if the landfill has contributed to wetlands contamination. The wetland sample will be 

analyzed for TCL volatiles, TAL metals, and landfill parameters. 

10.4 SITE MAPPING 

A general overview of the site dimensions, wetlands, surface features and adjacent structures, and 

roadways has been performed and that data has been used to update and improve site drawings. These 

changes have been incorporated into the site maps included in this section. Basewide mapping of surface 

features will be completed during the RI effort utilizing available Gls and Intergraph data. 
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TABLE 10-3 

SAMPLING LOCATIONS AND RATIONALE 
SITE 7 

NWS EARLE, COLTS NECK, NEW JERSEY 

Sample 
I 

Sample Location 

Five groundwater 
samples. 

Collected from all existing 
monitoring wells (MW07-01, 
MW07-02, MW07-03, 
MW07-04 and MW07-05). 

One surface soil sample 
I 

Wetland immediately north of 
(WET 7-B2) landfill boundary. 

Sampling Rationale I 

Determine groundwater quality at the 
site. 

Determine if landfill has contributed 
to wetlands contamination. I 

IO-7 



11.0 SITE 9 (LANDFILL SOUTHEAST OF “P” BARRICADES) 

11.1 SITE DESCRIPTION 

The Landfill Southeast of “P” Barricades is an isolated 3-acre site that is located in the Waterfront area. 

From 1967 to 1972, the site was used for the disposal of dunnage lumber and construction debris. Lumber 

was stacked, burned, (using a petroleum ignition source) and then covered. An estimated 4,500 to 

7,500 cubic yards of lumber were disposed (IAS, 1983). The area reforestation with pine species was 

completed several years ago. The area is surrounded on all sides by mature hardwood stands. There are 

some scarred areas where vegetation is sparse. The landfill cover is thin and waste is exposed in some 

areas. The landfill surface slopes gently toward the south. A small, discontinuous stream is present 

approximately 300 feet south of the site. Stream flow volume is low and this stream may be intermittent. 

11.2 PREVIOUS INVESTIGATIONS 

During the SI (Weston, 1993) six test pits were excavated at the site to define the limits of the landfill and 

to determine if material in the landfill had adversely affected subsurface soils. Test pit locations are 

illustrated in Figure 11-l. Fill material, which consisted primarily of construction debris and some household 

trash, was encountered in some of the test pits. Six soil samples, one from each test pit, were collected 

and analyzed for VOCs, SVOCs, metals, cyanide, and TPH. Analysis of the subsurface soils indicated low 

levels of TPH, VOCs, pesticides, metals, and cyanide in test pit samples. Three pesticides were also 

detected at low concentrations at test pits 004 and 005. Maximum contaminant concentrations recorded 

during the SI are presented in Table 1 l-l. 

/--- 

11.3 REMEDIAL INVESTIGATION SAMPLING ACTIVITIES 

Due to the low level of contamination found at this site, no further samples will be taken from within the site 

boundary. However, to define the extent of landfill materials, two additional test pits (TP9-7 and TP9-8) 

will be excavated along the northern edge of the landfill. The test pits will be located in the vicinity of where 

the small pine trees end, which is likely to mark the edge of the landfill. 

In addition, one spring sample and two surface water and sediment samples (SW/SED 1 to 3) will be 

collected from drainage south of the site to determine if groundwater flow and/or surface runoff have 

effected surface water and sediment. Two surface water and sediment samples (SW/SED-1,2) will be 

collected from the stream downstream (south) of the site. One additional surface water sample will be 

WP51\NAVn0422\R-51-5-5-21 B 11-l 
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TABLE 11-l 
f---Y 

SUBSURFACE SOIL RESULTS VERSUS REGULATORY CRITERIA 
SITE 9(l) 

NWS EARLE, COLTS NECK, NEW JERSEY 

i 
Maxi mum New Jersey 

Analyte Concentration Sample ID Subsurface Soil 
Detected Standards”’ 

INORGANICS (mg/kg) @xVW 

Aluminum 9,220 09-006-TO08 ___ 

Arsenic 13.2 0%003-TO09 --- 

Barium 31.8 09-005-TO06 --- 

Beryllium 1.2 09-002-TO10 -w- 

Cadmium 0.99 09-003-TO09 --- 

Calcium 799 09-005-TO06 --- 

Chromium 25.8 09-006-TO08 ___ 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Potassium 

Silver 

Sodium 

Vanadium 

Zinc 

Cyanide 

PESTICIDES 

4.6 09-004-TO05 --- 

6.3 09-005-1006 --- 

36,300 0%002-TO10 --- 

17.4 09-005-TO06 ___ 

1,520 09-006-TO08 --- 

168 09-005-TO06 ___ 

4,120 09-006-TO08 --- 

2.7 09-002-TO10 --- 

52.8 09-002-TO10 m-s 

23.2 09-001 -TO07 --- 

60.3 09-004-TO05 --- 

1.57 09-006-TO08 --- 

(mg/kg) OWkg) 

4,4’-DDE 0.0012 J 09-005-TO06 100 

4,4’-DDT 0.00082 J 0%004-TO05 100 

Methoxychlor 0.093 09-004-TO05 500 
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TABLE 11-l (continued) 
SUBSURFACE SOIL RESULTS VERSUS REGULATORY CRITERIA 
SITE 9(” 
NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum 

Concentration 
Detected 

Sample ID 
New Jersey 

Subsurface Soil 
Standards”) 

ORGANICS OWkg) 

Chloroform 

Di-n-butylphthalate 

Bis(2-ethylhexyl)phthalate 

TPH 

0.001 J 09-001 -TO07 09-002-TO10 1 

0.037 J 09-002-TO10 100 

0.44 J 09-003-TO09 100 

Total Petroleum Hydrocarbons 4.7 J 09-001 -TO07 --- 

1 Weston Report: Phase II - Site Inspection Study Report, 1993. 

2 New Jersey Cleanup Standards for Contaminated Sites Proposed New Rules: New Jersey 
Administrative Code (N.J.A.C.) 7:26D-3. 

J Estimated value. 
--- Criteria not available. 
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collected from a spring or seep (if present) in this area. One surface water and sediment sample 

(SW/SED-3) will be collected from the drainage upstream (west) of the landfill, if possible. Although 

sampling will occur in the spring, this stream may be intermittent in nature and no surface water may be 

present when sampling occurs. In this case only a sediment sample will be collected from the upstream 

location. Sample locations and rationale are outlined in Table 1 l-2. Note that background samples for 

soils, surface water, sediment and groundwater will be collected from the area to the west of Site 9. The 

proposed background samples and locations at NWS Earle are discussed in Section 30. 

Surface water and sediment samples collected from Wagner Creek will be analyzed for TCL volatiles and 

semivolatiles, TCL pesticides, TPH, and TAL metals/cyanide. Sample analytes, bottle requirements, and 

holding times are listed on Table 3-2. 

11.4 SITE MAPPING 

A general overview of the site dimensions, wetlands, surface features and adjacent structures, and 

roadways has been performed and that data has been used to update and improve site drawings. These 

changes have been incorporated into the site maps included in this section. Basewide mapping of surface 

features will be completed during the RI effort utilizing available Gls and Intergraph data. 
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TABLE 11-2 

LOCATIONS AND RATIONALE 
SITE 9 

NWS EARLE, COLTS NECK, NEW JERSEY 

Sample I Sample Location 

Two surface water and 
sediment samples 
(SWKED-1 and 2) 

The stream downstream of Determine if the drainage has 
Site 9. been impacted by Site 9. 

One surface water and 
I 

The stream/spring upstream of 
sediment sample (SWLSED-3) Site 9. 

Two test pits (no analytical 
samples to be collected) 

Along the northern edge of the 
landfill material. 

One surface water sample from Southeast of the Site 9 landfill. 
a spring or seep 

Sampling Rationale 

Determine upstream surface 
water and sediment quality. 

Define the northern edge of 
landfill material and clean soil. 

Determine leachate quality. 
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12.0 SITE 10 (SCRAP METAL LANDFILL) 

12.1 SITE DESCRIPTION 

The Scrap Metal Landfill is a 2-acre site that was used from 1953 to 1965 for the disposal of demilitarized 

munitions and spent munitions cases. The disposed material consisted primarily of aluminum and steel 

containers. Spent grit and paint chips from the ammunition re-work operations were also buried. An 

estimated 65,000 cubic yards, which includes cover material, has been disposed at this site. Since the site 

closure, the cover material has eroded and 40-mm shell cases have been uncovered. The Scrap Metal 

Landfill is characterized as an open area surrounded by wetlands (see Figure 12-l). The site is accessible 

via a dirt road from the southwest. The site is bordered by railroad tracks to the south, a wetland to the 

north, and a drainage ditch to the east. The site is vegetated with grasses and scrub pines, except for a 

open area in the middle where no vegetation exists. The ground surface is relatively flat and the average 

elevation is approximately 110 feet above msl. The groundwater flow direction is to the northeast toward 

the orainage ditch. 

12.2 PREVIOUS INVESTIGATIONS 

Figure 12-l shows the existing monitoring well and sampling locations for the Scrap Metal Landfill. During 

the SI (Weston, 1993), three monitoring wells were installed, and surface and groundwater samples were 

analyzed. Methylene chloride (possible laboratory artifact) was detected at MWlO-01, MWlO-02, and 

MW-03. One metal and one semivolatile were detected in surface water samples. 

During the RI/FS (Weston, 1993) four test pits were excavated and one sample from test pit 1 was 

analyzed for TCUTAL analytes and TPH. Waste was encountered in two of the four test pits. The waste 

consisted of metallic debris such as rusted shell casings. The cover material was thin to nonexistent. No 

anomalous organic vapor readings were detected in any of the test pits. Two organics (possible lab 

contaminants) and a low level of TPH were detected. Table 12-l summarizes the maximum analytical 

results of soil samples. 

Three surface water and sediment samples were collected and analyzed for TCLITAL analytes. The 

sediment samples were also analyzed for TPH and VOCs. Low levels of semivolatiles and inorganics were 

detected in the sediment samples. It was considered to be likely that these materials were associated with 

run-off from the adjacent railroad bed. Several volatile compounds typically associated with laboratoy 

contaminants were detected in surface water samples. Metals concentrations were relatively low and no 

PCB or pesticide compounds were detected. For the surface water samples, low levels of VOCs were 

detected. Table 12-2 summarizes the maximum analytical results for sediment samples and Table 12- 

summarizes the maximum analytical results for surface water samples. 
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TABLE 12-1 

SUBSURFACE SOIL RESULTS VERSUS REGULATORY CRITERIA 
SITE IO”’ 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 

VOLATILE ORGANICS 

Methylene chloride 

Acetone 

SEMIVOLATILES 

Bis(2-ethylhexyl)phthalate 

INORGANICS 

Maximum 
Concentration 

Detected 

(w/kg) 

Sample ID 
New Jersey 

Subsurface Soil 
Standards”) 

@w/kg) 
. . ..~.i......~...\~. .’ ” ~.~~~~~~~~~ .ii,........._.....i.... _.... ._....... ,,:::::: sw::i8~~:~ 1 O-004-T201 ~~~f~~~~l 
:4::::::::;::::::::::::::::.;.:.:,;,: _,...._,..\ ,..,.., ,. .. ~“A”.‘.:...> ,... :<::::jj::::;: :,:.:.:,~.:,~, ~:,~: :::r:~~:j:~.:.:::::::.:::.:~.:.:!:.:::.:.:.:.:.~.~.~,:.~.:.:.:.~.:.~,~.~.:,~.:.:.:.:~~.:.~.:.:.~.~ 

6J 1 O-004-T201 50 

O-w&O OWkg) 

I 36 J 1 O-004-TO01 100 

(mg/W OWW 

Copper 0.004 1 O-004-T201 --- 
Iron 20,000 1 O-004-TO01 mm- 
Potassium 4,240 1 O-004-TO01 ___ 

1 Weston Report: Phase II - Site Inspection Study Report, 1993. 
Boldedkhaded value indicates maximum detected concentration exceeds New Jersey 
Groundwater Quality Criteria and/or Federal MCLs. 

f--Y 

2 New Jersey Cleanup Standards for Contaminated Sites Proposed New Rules: New Jersey 
Administrative Code (N.J.A.C.) 7:26D-3. 

J Estimated value. 
mm- Criteria not available. 
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TABLE 12-2 

SEDIMENT RESULTS VERSUS REGULATORY CRITERIA 
SITE 10”’ 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum New Jersey ER-L 

Concentration Sample ID Nonresidential Surface Ecotogical 
Detected Soil Cleanup Standards”’ Criteriac3) 

VOLATILE ORGANICS 

I Methylene chloride I 0.074 

I Acetone I 0.079 

1 O-001 -DO01 1 170 I 
m-m 

I 

1 O-003-DO01 1 1,000 I 
___ 

I 

SEMIVOLATILES 

Phenanthrene 

Fluoranthene 

Pyrene 

Benzo(a)anthracene 

Chrysene 

Bis(2-ethyIhexyl)phthalate 

INORGANICS 

0.170 J 

0.088 J 

0.092 J 

0.054 J 

0.090 

0.061 J 

(&VW 

1 O-003-DO01 

10-003-0001 

1 O-003-DO01 

1 o-001 -DO01 

1 O-003-DO01 

1 O-003-DO01 

-I- 0.225’4’ 

10,000 0.614’ 

10,000 o.335f4’ 

2.5 0.23’4’ 

2.5 o.4’4’ 

210 ___ 

W&O OWW 

Aluminum 676 

I Arsenic I ~~ 1.7 

I Mercury I 0.13 

I Potassium / : 97.6 ~~~ 

WP51 \NAVY\0422\!+51-5-5-21 B 

1 O-003-DO01 mm- 80 

1 O-003-DO01 m-m ___ 

1 O-003-DO01 260 0.15 

lo-003-0001 --- --- 
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TABLE 12-2 (continued) 
SEDIMENT RESULTS VERSUS REGULATORY CRITERIA 
SITE 10”’ 
NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum 

Concentration 
Detected 

New Jersey ER-L 
Sample ID Nonresidential Surface Ecological 

Soil Cleanup Standards(*) Criteriac3) 

INORGANICS OwW (WW (mglkg) 

Magnesium 41.8 1 O-002-DO01 --- --- 

Manganese 58.9 1 O-003-DO01 --- --- 

Sodium 44.7 1 O-003-DO01 --- mm_ 

Lead 

Antimony 

Vanadium 

5.8 1 O-003-DO01 600 35 
~~ ‘.‘.‘.:.~:,:.::::::::::::::.:.:.:.:.:.:,:.:.:.:.:.:.:.:.::::: 

,,l,,.::ii~~libi~~~~~~ 1 O-001 -DO01 iiiililili~~iiiaii~:~:~:~:~:~:~:~:~::;::::::::::::::::::: 340 ::::::::: j:::::::::: j:::::. ii~ 
::“:::::::::::::j:::::::.,, ,.~~1~~2iFIIwil .., ,.,.. ..,.. ~,.,...,.,L.,..~,/...,.,...,.,.,.,~ ..,., . . . . :i;:.:.):.:.:.):.:.:.:.:,:.:.:.:.:.:.:.:.:.:.:.:.~,:.:.:,:. 

7.2 1 O-003-DO01 7,000 ___ 

Zinc 14.9 1 O-003-DO01 1,500 120 

1 Weston Report: Phase II - Site Inspection Study Report, 1993. 

Bolded/shaded value indicates maximum detected concentration exceeds New Jersey 
Groundwater Quality Criteria and/or Federal MCLs. 

,/1 

2 New Jersey Cleanup Standards for Contaminated Sites Proposed New Rules: New Jersey 
Administrative Code (N.J.A.C.) 7:26D-7. 

3 The Potential for Biological Effects of Sediment - Sorbed contaminants tested in the National 
Status and Trends Program, NOAA Technical Memorandum No. OMA52 8191. 

4 ER-L value of 4.0 mg/kg for total PAHs also applies. 

J 
___ 

Estimated value. 
Criteria not available. 
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TABLE 12-3 
SURFACE WATER RESULTS VERSUS REGULATORY CRITERIA 

SITE IO”’ 
NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 

Maximum 
Concentration 

Detected Sample ID 

Basin Classification Freshwater Aquatic 
FW2 Chronic Exposure 

New Jersey Surface Ambient Water 
Water Quality Criteria”’ Quality Criteriat3’ 

VOLATILE ORGANICS ml4 &I~) wlw 
.,.,,,., .,.,. 

Methylene chloride 
‘.“‘.:.:.:.:..:.:.~I:.:.:.:.: ‘,.,.,‘.........‘...‘.‘,‘..,.,~,~,~,,.,,,. .-.,..........x . . . . . . . . . . .._._.............i........._,,i,/, 
i~iii~C~li~~~~~:~~:~~:~ . . . . . . . . ..,,.,.,._...,.,...,. ,‘“‘,‘,“r.~.....:.:.:. .i ./in ._., ._.... . . . . . . . :,:.:,:+:,: :,:,:,: 1 O-00, -woo, 2.4gtht’ --- “‘.‘i.i’.“‘.:‘:‘:.:.:.~:.~:.~~.:.:.:.~:,:.: ‘,‘,:.:.:,:.:.,,.),:, :::::::::::j:::::.;..:.:.:.:.:i.:.;;:.:.:.:,~,~,: ,..,_, _,...,_, 

Acetone 140 1 o-003-woo1 ___ mm- 

Carbon disulfide 1J 1 o-001 -woo1 --- --- 

0.19 

Chloroform 
--- 

5 1 o-003-w301 
28 9OO’A”(4’/ 

1,;4(pt4 

1 Weston Report: Phase II - Site Investigation Study Report, 1993. 

Boldedlshaded value indicates maximum detected concentration exceeds New Jersey Groundwater 
Quality Criteria and/or Federal MCLs. 

2 

3 

4 

J 
___ 

New Jersey Administrative Code (NJAC) 7:9B-1 .I4 Surface Water Quality Criteria. Criteria based on 
human health information. All metals criteria based on Total Recoverable metal. Designations are as 
follows: 

h - Protection of human health (noncarcinogenic effects). 
hc - Protection of human health (carcinogenic effects). 
R - Reserved. 

U.S. EPA Qffice of Water Regulations and Standards. Quality Criteria for Water 1986 Updates No. 2 dated 
May I, 1987 (EPA/440/5-86-001). Designations are as follows: 

A - Acute criterion. 
C - Chronic criterion. 

Insufficient data to develop criteria. Value presented is the Lowest Observed Effect Level. 

Estimated value. 
Criteria not available. 
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During the RI/FS, four monitoring wells were installed. Groundwater samples were collected from all seven 

wells and analyzed for TCLITAL analytes, VOCs, drinking water metals, and landfill parameters. Elevated 

levels of metals were detected in several wells. Results of landfill parameters showed no distinction 

between downgradient wells and the upgradient wells, MWlO-3 and MWlO-4. Volatiles were detected 

although these compounds are consistent with common laboratory artifacts. Table 12-4 summarizes the 

maximum analytical results for groundwater samples. 

12.3 REMEDIAL INVESTIGATION SAMPLING ACTIVITIES 

All seven existing monitoring wells on the site will be sampled to determine the quality of groundwater at 

the site. Wells will be sampled using a low flow pump to minimize turbidity and to obtain a better estimation 

of dissolved metals. Groundwater samples collected from monitoring wells will be analyzed for TCL 

volatiles, TAL metals, and landfill indicator parameters. If elevated levels of metals are found, additional 

wells may be installed to further define the magnitude and depth of groundwater contamination. 

Groundwater at this site will be sampled early in the field investigation to allow for analytical results to be 

examined and additional wells to be installed during the same mobilization. Sample analytes, bottle 

requirements, and holding times are listed on Table 3-2. Table 12-5 summarizes sampling locations and 

rationale. 

12.4 SITE MAPPING 

A general overview of the site dimensions, wetlands, surface features and adjacent structures, and 

roadways has been performed and that data has been used to update and improve site drawings. These 

changes have been incorporated into the site maps included in this section. Basewide mapping of surface 

features will be completed during the RI effort utilizing available Gls and Intergraph data. 
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TABLE 12-4 

GROUNDWATER RESULTS VERSUS REGULATORY CRITERIA 
SITE IO”’ 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum 

Sample New Jersey Class IIA Federal Maximum 
Concentration Groundwater Quality Contaminant Levels(3) 

Detected ID 
Criteria”) (MCLs) 

VOLATILE ORGANICS 
t 

.,.,., ., . . . . . . . . . . . . . . 

Methylene chloride ~~ ,,,,W, o-06 ~~~ ~~~~~ 

:.?:.:.: . . . . . . . . . .A.. . . . . . . . ‘.‘.‘i.“.‘.‘.‘..... . . . . . . . . . . . . (, ,,,,,i,_,.,.,., : .,.,.. .‘A. ,:::: :.. “‘.“... 

~:~:~~~::,:.::::::~::::~:.: 
.:.:...... . . . . . . . _........ ‘.“.‘...‘,“.“““‘:‘:.:.: ‘y. :.:.:.:.:.: ‘:‘:.~.~.~‘: .:.:.:.:,:.:.:.. . . . . :‘:‘:“:‘:::::::::::::::::::.::,:.:. :.,,,.,,~(,_ ,,(,_, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~.~.~.. 

.,.,...,.,.,.,.,.,.(, 

Acetone 
‘.‘.‘. “.L’,‘“.:.:.,. _,.,..., ,.,,, ::::::::::#:::::::: ::::,:,,,: ;~~~ MW 1 0-02 ~~~~~~~~ ___ 

::::‘f:‘::::::::::::::::::::+:.: . . . . . . . . . . . . . . ...\ :.:...A. . . . . .i........................ 
“‘:r.:.:.:.:.:.:.:.:.:.:.:~:.:.:.:.:.~::::::::::::::::::.:.:.:.:.:.:.:.:,:,:.:.:,:.:~.:.:.:.:.:.:.:.:.:.:.: 

Carbon disulfide 2J MWI O-03 mm- -mm 

SEMIVOLATILES tK!m WM-) wm 

Bis(2-ethylhexyl)phthalate 2J MWI O-06 3 (30) 6 
I 

INORGANICS mlw klu wm 

1 Al uminum 

Antimony 

Arsenic 

Barium 

,:.:.:.:.:.:.:.:.:.:::,:~:~:.:::.:~:::::::.:.:,:,:.:.:.:.:.:.:.:.:.:.:.:,:,: ~~~~~f~~~~~~~~ ,@J,, O-07 
:::<:::.:.:.:.:.:.:.:.:.:.:.:.:.:.:*:.:.:.:.; .:,:.:.: i:c;:i:li;i~ 

~~~~~,~ m-w ... ,..,..,.........A. .\\ . . . .A.. . . . . . . . . . . . . i:::~;:::::::::::::::::::.:.:.:.:.y .,..,., . . . . . ..A. . . . . :,:.:.:::::::::::::::::i:::::::::::::::::::::::::::::::::: 
,,,,,,,, 1 O-07 ~~~~~~~ 

:::;: :.:,: .:.:.:. :.:.r .+:,,_ . . . . :: : : : : : : : : : : : : : : : : ::: ‘.‘.‘.‘.‘.‘.‘.‘.‘.‘.‘.:.:.:,::::::::::::::::::: ..:.:,:.:.:,. ,‘, ,‘, : :~.~:~~,~~:~,~,~:~,~:~~,~,~:~:~:::::::’i::::::~~:::::::::::::::::~,:::: ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ,,,,,,,, 1 O-07 ~~~~~~~~~~ 
::::::::.:.:.:.:.:.:.:.:.:.:.:+:.:.:.~ .,.,.,., (, ,_, ‘,L’.‘,~:....i...,......... . . . . ..L :.:,:,::t::::::::::::::::::::::::: i....‘.“...“‘.‘...:.:.:.:.:.:...:.:.:.~:,:.:.:.:., ,.,., :.:.:,:.:,:,~,:.:,~.:.~,~,~,: .,.,.,,,.,_,,,.,.,.,,,,.,,.,..,,,,.,,,.,,,.,. :.)I:.:,:,:.:.:.:.:.:.:.:,:.:.~.:,:. 

130 MWlO-07 2,000 2,000 

Beryllium 
I I I .,... .., . . . . . . . . . . . . ,. ., .,._.,. . . . . . . . . . . . . . . . . .,. ,. . . . . . . . ., . . . . 

~~~~~~~~~~1 MWI O-07 1 
::::::.:.:.:.:.:.:.:.:.:.:.:.:.:,:.:,:,:.:.:,:.: . . . . . . . . . . 0.008 (20) ,, ,, 

Calcium 

Cadmium 

5,400 MWI O-01 m-m 

1 Cobalt I 150 MWlO-07 1 

Chromium 

Copper 

Iron 

..,_.,.,.,.,.,.i,.,.i ~~~~~~~~~~~~::.:.:.:.:.:::.:.:.:.:.?::::.:.~:,:.:,:.:.:,:.: .. .,.,,, ,:::::: ‘.‘.‘...‘..(6;.:.:.):.:.;.:.:.:.:.:.:.:.:.: . . . . . . . . . . . . . . . . . . .: .~:.iiciii.ii.,~~~ MWI O-04 ~~~~~~~~~~~~~~~~ . . . . . . . . . . ..~.......... q. :::c’::.::....... A:.:..,: ,..,..... ::::::,>:,:::::: :.:,:, ‘.‘.‘.‘.‘.‘,“.L’.‘.‘,‘.‘.‘,‘.:.:,:.:.:.:.:.~: :.:.:.:.:.:.i:.:.:.:.i~.:..,~ .,.,.,_,_,.......... .:.:+:: :::.:, :I: :,:,:,:.:,:,-,;:::; ,).,:,‘.:,i:.:,:,:, 1 ,300tG’ 
~~~~~~~ M,/,,,o-07 ~~~ --- 
:+>:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:,:+:.:.> . . . . . . . . . . ..(...(...... ‘.‘.‘:‘.‘“‘.‘~:.:.:~:::~:::::~::::::::::~::~.:~:~:~:~:.~~:~~::.:.:~:~:.:.:~:~:.:.~: .,...........,,.....,.,, .A.. .A.. /., ,. ,..A....~..,. . . . . . . . .,......._.,. :.:+:.:.: 

I Potassium 1 63,800 1 MWIO-07 1 --- 
I 

1 Magnesium I 19,700 1 MWIO-07 1 --- I --- I 
Manganese 

Sodium 

I I :,:.:::,:,:.:,:,:,:,:,:,:,:.:.:. ..;.., . . .._ .i...i,, :: ,‘:‘:‘:‘:‘:‘:‘;‘:‘:.:.:. :.:.: ::: ::: ,,.,.,. ._,_.,., ~~~r~~iriiii:iii~~ ,,,,,,,,, O-07 ~~~~~ --- ::::::.:.:.:.:,,:.:.:.:.:.:.:.:.:.:.:.~.~:,:,:,: .,.,.,.,.,., ,:: :_ :.:. ..i_. . . . . . . . . . . . . . . . “..‘.‘...‘.‘i.‘.‘.‘. . . . . . ..A .A.. ~:..‘..A:+:.., (_, ,, ,, ,_, ,, ~~.~...............,..~ ‘......‘~,~,~,~t,~,~,~,~,~,~,~,~,~,~,~,~,~.~.~,~,~.~,~.~,~,~,~ __, 

Nickel 

Lead 

Selenium 1.6 MW 1 O-05 50 50 

Vanadium 3,000 MWI O-07 --- -mm 

I Zinc I 310 1 MWIO-02 1 5,000 I *-- I 
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TABLE 12-4 (continued) 
GROUNDWATER RESULTS VERSUS REGULATORY CRITERIA 
SITE IO”’ 
NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum 

Concentration 
Detected 

Sample ID 

New Jersey 
Federal 

Class IIA 
Maximum 

Groundwater 
Contaminant 

Quality Criteria”) Levelst3) 
(MCLs) 

MISCELLANEOUS w2l~L) ON) UKlfl) 

BOD 5day 

Chloride 

36,000 MWI O-05 , --- --- 

~~~~~~~~ MWI O-01 
~.~.~~~~~,~ ~~‘i’i:‘i”‘i”iBp:“i::‘:‘:::‘ft2lifi 

. . . . . . . ..n......... ,.. .f.. i . . . . . .,... :::::.:.:.:.~:.:.:.:,i: _,.....,... 250. WQ.:.:.:.:.:.:.:.: :j::::::::::.::::‘:.:‘..:.~,.....,..,:.:...:.~ A.,...... .,. ,,.,_, ,.., :.:, ):.:.: ,:.:, ‘:.~.~,:.~ .:,:..,: ,:,..: ::.:i.:.: .,.. .,... . . . . . . . . . ‘.“‘.‘““:.:.z+:.t+:.~~::::.:.:.:.,.:.:.~.: . . . ...“.“...‘.:.):, :,:.) :.:, ::::::$$;:::;:jj:. :‘:y:‘;:‘:“:‘:‘:‘“:‘:‘-:‘:: 

I Chemical Oxygen Demand I 81,600 I MW 1 O-05 I mm- I --- I 
Ammonia, as N 

Nitrate, as N 

Phosphate, as P 

Sulfate 

380 MWI O-05 500 ___ 

380 MWI O-05 10,000 10,000 

440 MWI O-06 ___ --- 

108,000 MWI O-07 250,000 --- 

1 Weston Report: Phase II - Site Inspection Study Report, 1993. 

Bolded/shaded value indicates maximum detected concentration exceeds New Jersey 
Groundwater Quality Criteria and/or Federal MCLs. 

2 New Jersey Groundwater Quality Standards: New Jersey Administrative Code (N.J.A.C.) ,f--- 

7:9-6. Bureau of National Affairs - Environmental Reporter - CD ROM. February 1995. 

Values in parentheses are Practical Quantitation Limits. “Where a constituent standard (the 
criterion as adjusted by the antidegradation policy and applicable criteria exceptions); is of a 
lower concentration than the relevant PQL (Table 1 in the Appendix), the Department shall not 
(in the context of an applicable regulatory program) consider the discharge to be causing a 
contravention of that constituent standard so long as the concentration of the constituent in the 
affected ground water is less than the relevant PQL.” (NJAC 7:9-6.9(c)). 

3 Drinking Water Regulations and Health Advisories. USEPA Office of Water, November 1994. 
Designations are as follows: 

G Maximum Contamination Level Goal 
A Action Level 
S Secondary Maximum Contaminant Level 
P Proposed 

J 
___ 

Estimated value. 
Criteria not available. 
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TABLE 12-5 

SAMPLING LOCATIONS AND RATIONALE 
SITE 10 

NWS EARLE, COLTS NECK, NEW JERSEY 

Sample 

Seven groundwater 
samples. 

Sample Location 

Collected from all existing 
monitoring wells (MWl O-01, 
MWIO-02, MWlO-03, 
MWI O-04, MWI O-05, 
MWl O-06, MWl O-07). 

Sampling Rationale 

Determine groundwater quality at the 
site. 

Additional monitoring wells Locations to depend on Additional wells may be installed to 
to be considered. groundwater sampling results. defined the magnitude and depth of 

groundwater contamination. 
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13.0 SITE 11 (CONTRACT ORDNANCE DISPOSAL AREA) 
f--Y 

13.1 SITE DESCRIPTION 

Site 11 is a 2-acre site that was used for disposal of obsolete ordnance material for several years (dates 

unknown). Also, the site was used from 1974 to 1977 for occasional fire fighting training. These activities 

took place in two unlined pits approximately 20 feet long. During fire training operations, reject vehicles 

were soaked with fuel or oil and ignited, then extinguished. Unburned fuel and waste oil used for ignition 

was allowed to evaporate or soak into the soil. It has been estimated that 50 gallons of oil per year may 

have been lost in this manner. The site is a fan-shaped open area surrounded by woods on all sides. 

Groundwater flow directions are generally to the west. Topography of the site slopes to the northwest from 

approximately 100 ft near MWl l-02 to 90 ft near MWl I-05. Most of the site is characterized as wetlands. 

A threatened species of beak-rush may be present at the site. Figure 13-1 shows the physical features 

of the site. 

13.2 PREVIOUS INVESTIGATIONS 

During the SI (Weston, 1993) four soil borings were analyzed. One soil boring had high concentrations 

of oil and grease. Three monitoring wells were installed at the site as shown on Figure 13-l. Eight soil 

samples (from 0.5 to 1.5 feet) were collected from the site during the RI/FS (Weston, 1993). Samples were 

analyzed for explosives, TPH and nitrate/nitrite. Analytical results indicated that no explosive compounds 

were present, although six samples showed low TPH results. Table 13-1 summarizes the maximum 

concentrations detected in soil samples. Two monitoring wells were installed during the RI/FS. All SI and 

RI/FS monitoring wells were sampled for TCL volatiles, SVOCs, TAL metals/Cn, pesticides/PCBs, and 

explosives. One semivolatile, three volatiles (common laboratory artifacts), and metals were detected in 

site wells. Table 13-2 summarizes the maximum results of groundwater samples. Groundwater results 

indicate that no pesticides, PCBs or explosives were detected at the site. Similar results were obtained 

during later rounds of sampling at these wells. Later rounds of groundwater sampling confirmed that 

elevated levels of metals were present in groundwater. 

13.3 REMEDIAL INVESTIGATION SAMPLING ACTIVITIES 

Due to the minimal amount of soil contamination at the site the proposed field activities will focus on 

groundwater characterization. The five existing monitoring wells will be sampled to determine the quality 

of groundwater at the site. Groundwater samples will be analyzed for TCL volatiles and TAL metals. 
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TABLE 13-1 

SURFACE SOIL RESULTS VERSUS REGULATORY CRITERIA 
SITE 11”’ 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum 

Concentration 
Detected 

Sample ID 
New Jersey Nonresidential 

Surface Soil Cleanup 
Standards”) 

INORGANICS 

Nitrate 

Nitrite 

TPH 

3.0 11-02 --- 

0.66 11-03 ___ 

Total Petroleum 
Hydrocarbons 

640 11-01 ___ 

1 Weston Report: Phase II - Site Investigation Study Report, 1993. 

2 New Jersey Cleanup Standards for Contaminated Sites Proposed New Rules: New Jersey 
Administrative Code (N.J.A.C.) 7:26D-7. 

--- Criteria not available. 



TABLE 13-2 
GROUNDWATER RESULTS VERSUS REGULATORY CRITERIA 

SITE 11”’ 
NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum Federal Maximum 

Sample New Jersey Class IIA 
Concentration ID Groundwater Quality Contaminant 

Detected Criteria’*) Levelt3) 
WJ-1 

SEMIVOLATILES &I~) QKlfl) ww 

Bis(2-ethylhexyl)phthalate 3 J@’ MWIl-05 3 (30) 6 I 
VOLATILE ORGANICS WV wu 
Methylene chloride 

Acetone 

Chloroform 

:i:::::::::::::::::::~:~::~~:~:~.:,:,:,:~~~~~~~~~~~~~~;~~~~~~~:~~~:~~~~~: ~~~i~~~li~~~~~ MW, 1 -04 .III~~~~ ;:$$:$::;:g:::::::::::.;,:,,:, ;, .:.:.:.:.:,:.:.:.:.:.:.:.:.:,:.:.:.:.:.~.:.:,:.:.:.:.:.:.:.~::):.:,:.:.:,~:.:.:.:.:.:.:.:.~ 5 
.,. ,._. :x:.:: :.:.:.:.:.:.:.‘.‘,‘.‘..... ,- . . ..._...,., .:.:,:.:.i:.:,:,:.:.:,~.~.~,,.,,,: ,,,,,,,_,,,,,, ., ‘.(..... ~.,........~......i............ 

~~~~~~~~~~ MW, I-05 ~~~~~~~~~~~~~~~~ ___ 
n.. ,.. .:.:.:.:.:.:.:.:.:.:.:.:.:.~:.:.:.:.:.:.:.:.:.:,:.:.:.:.:.~..:...:.:.:.:.:.:.:.:.:.:.:,:,:.:.:.:.:.:.:.:,:.:. 
~:::::.:.:.:::::~:::::;:~:::;:; fp?- :i:,ii~BiEii~li:i~~iilz:::::)‘:t:::::::::::::~:~:~:~:~:~~:~ :,:::::‘::::,: ;‘,:,i!,!,!,!,L,,. ,:~i~~~~ MW, , -0, 1 OO/80r4’ 

INORGANICS 

- Nitrate 

Aluminum 

out) b43fl) ww 
:.::::.:::::::.::.:....,..... ,..,...... _....,..,,,, ‘.‘:‘:‘:‘::‘: ;,. ,‘,..‘, .,‘:‘.A+:,:.:. ,..L :.:.>:,q:::: ~~~~~~~~~~~~ MW 1, -03 ~~~~~~~~~~~~~ 
:.?:,A. _L.... .v..,...,... . . . . . .._:..,.,.,..: 1.. ,.,......., ,., ,..,..,.,,, ..:........., .A.. .v..i.. . . . . . . :.:.:.:.:.f:‘:‘:‘,‘: .,...,.,I.,.,.,_,.,.,.,...,.........,.,...,. :...:.:.y .,..,.: . . . . . . . . . . . . . . . . 
~~~~~ :~,:,~:,:~ MW , , -03 ~~~~~~~~~~~~~~~ ___ ::::::.:+:.:.:.:.:.:.: .,:,:,:;, :.:::::.:::::.:::::::t::::::‘::::::~ .:,:. .:.:.:.:.:,:.:.:,:.:.:.:.:.:,:.:.:.:.~.:.:.:.:.:.:.:.:.:.:.:.:,~:.:.:.:.:.:.:.:,:.:,:,:.:,: ,,_,.i,.,.,.,_,.,. 

Barium 

Calcium 

57 MWl I-01 2,000 2,000 

4,800 MWl l-04 *-- _-_ 

Cadmium 

Chromium 

I I .(.,., (.,.,. . . . . . . . . . 

~~~~~ ,.,/,W i”“‘.:.:.:.:.::::::::::: :.,,, ., ,.:.:.:.:.:.:,:,:,:,:.:.:,:.:. , , -03 ~~~~xaiiiiiiiiiiiiijiiiiii :,,.i.i.i,.:.i~~~~~~~~~:~::::.:.:.:.:.:.:.:.:.:.:.:.:.:.?:.:.:.:.:.:.:.:.: ::::::. . . ..L :.:.: ..v. .c.. ‘:.‘:.‘:.‘:‘:‘:~~~~~~.~.~.~.~.:.:.:.: . .._.....,.,_,.. ,,, ::: ,,:: ,,,,,,,,,,, ,, . . . . . . . . 5 ,.:,: ::::‘:.:‘:::::‘:‘:::::::::::::::::::::::::::: 
~~~~~~~~~~~ ;::; ::::::,:,:,:,:,:.:,:.:,:,, : ,_, ,,,.., ,,,,,,,I ,_,,_,,i ] M W , , _ 0, ‘.‘.y.. ., ..)” ~. 
:.:.:.:.:.:.:.:.:.:.:.:.:,:.:.:.:.:,~::::.:::::::::::~::::.:,:,:.:.:.:.:. 

~~~~~~~~~~~ ~~~~~~~~~ 
.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:~:.:.:.:.;.:,:.:.:.:.:.: .,..... :.:,:.:.:.:.:.:.:.:.:.:.:.:,:.;.:,:.:.:.:.:, :.:+:+:.> . . . . :.:,:.:.:,:.:.:.:.:.:,:.:,: . . . . :.:.: .,... :.:.:.:.:.:,:.:.>: .,.,. :.:,~.:.:.:.:. 

Copper 

Iron 

Potassium 

1.6 1 MWII-02 1 I ,300’G’ 
I .,.,...,..._.,..,,.,.,.,., .,...,. ,,, . . . . . . . . .,._. .:.~:.:.,.~:.;.:.;.:.:.:.:.:.:.:.~,~,~,.:. .,,.(,, :.;.:. :.;.:. :.:.: ‘:~,A;:‘:i ~~~5~~~~~ ,,,,,,,,I l-0, ~~~~~~ ___ 

:.i:.:..‘.;. .L.. . . . . . . . ..L.. :. .:.:.:.:.:,:f.:.:.:.:,:.~.:,~:.:.:.:.:,:.:.:.:.:.:.:.:.:.~:.:.:.:,:.:.:.:.~:,:,~.~,~,~.~,:.:.:,:.:.:,:.:.:. 
1,700 MWI I-01 --- --- 

Magnesium 

Manganese 

Sodium t 8.300 1 MWll-04 1 50.000 I --- 

Nickel 

Lead 

8.3 MWl l-02 100 100 
.,.,.,.,.,.,., ., ._,_., :i:~:i:::~:#:~:i:i::8~:::::.:.~::~:.:.:.: ‘.‘,.,‘.‘,....‘.~,:.~.:,. ~~~~~~~~~~~~~~~~~~ ,,,,W, l-0, ~~~~~~~~~~~~~ 

:.:b:....~............r.... ..,..., _. :.:‘.:I.:‘. . . . . . . . . . . . . . ..h_......._................. . . . . . . . . . . .._..L......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~.~..............~......... . . . . ..._.._....._...,,,.,,,,,.. ~:::.:..:...‘,(.,,., . . . . . . ..i . . . . . . . . . . . ‘.. . . . . . . . . 
Vanadium I 4.9 I MWlI-01 I --- I --- 
Zinc I 181 1 MWll-01 1 5,000 I ___ 

I Weston Report: Phase II - Site Investigation Study Report, 1993. 

Bolded/shaded value indicates maximum detected concentration exceeds New Jersey Groundwater 
Quality Criteria and/or Federal MCLs. 

2 New Jersey Groundwater Quality Standards: New Jersey Administrative Code (N.J.A.C.) 7:9-6. Bureau of 
National Affairs - Environmental Reporter -. CD ROM. February 1995. 
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TABLE 13-2 (continued) 
GROUNDWAiER REStiLTS VERSUS REGULATORY CRITERIA 
SITE II(l) 
NWS EARLE, COLTS NECK, NEW JERSEY 

Values in parentheses are Practical Quantitation Limits. “Where a constituent standard (the criterion 
as adjusted by the antidegradation policy and applicable criteria exceptions); is of a lower 
concentration than the relevant PQL (Table 1 in the Appendix), the Department shall not (in the 
context of an applicable regulatory program) consider the discharge to be causing a contravention of 
that constituent standard so long as the concentration of the constituent in the affected ground water 
is less than the relevant PQL.” (NJAC 7:9-6.9(c)). 

3 Drinking Water Regulations and Health Advisories. USEPA Qffice of Water, November 1994. 
Designations are as follows: 

G Maximum Contamination Level Goal 
A Action Level 
S Secondary Maximum Contaminant Level 
P Proposed 

4 Current MCL for trihalomethanes is 100 pg/L. 1994 Proposed Rule for Disinfectants and Disinfection 
Byproducts: Total for Trihalomethanes combined cannot exceed 80 us/L. 

J Estimated value. 
--- Criteria not available. 
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Samples for metals analysis will be collected using a low-flow pump to minimize turbidity and to obtain a 

representative dissolved metals sample. Sample analytes, bottle requirements, and holding times are listed 

on Table 3-2. Table 13-3 summarizes sampling locations and rationale. 

13.4 SITE MAPPING 

A general overview of the site dimensions, wetlands, surface features and adjacent structures, and 

roadways has been performed and that data has been used to update and improve site drawings. These 

changes have been incorporated into the site maps included in this section. Basewide mapping of surface 

features will be completed during the RI effort utilizing available Gls and Intergraph data. 

WP51\NAVYi0422\R-51-5-5-210 13-6 



TABLE 13-3 

SAMPLING LOCATIONS AND RATIONALE 
SITE 11 

NWS EARLE, COLTS NECK, NEW JERSEY 

Sample Sample Location Sampling Rationale 

Five groundwater 
samples. 

Collected from all existing 
monitoring wells (MWI l-01, 
MWI I-02, MWI I-03, 
MWI l-04, MWI I-05). 

Determine groundwater quality at the 
site. 
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14.0 SITE 12 (BATTERY STORAGE AREA) 

14.1 SITE DESCRIPTION 

The Battery Storage Area occupies a paved area next to the loading dock behind (east of) Building R-IO. 

This area was used as a transient staging area for forklift batteries being sent off site to be reclaimed. The 

storage area occupied various portions of the paved area at different times but was generally limited to 

approximately 7,500 to 10,000 square feet at the north end of the paved area adjacent to Building R-IO. 

As reported in the 1993 SI (Weston, 1993), batteries have not been stored at the site for several years. 

It is unknown if a release to the environment occurred at the site in the past. No source of visible 

contamination, such as batteries, other residues, stressed vegetation or surface soil staining is present at 

the site. Infiltration is limited by an asphalt parking lot that covers the site. Surface runoff is directed to 

a storm water collection basin, which discharges through a concrete culvert, to a drainage swale, and 

eventually to the n;arsh north of the site. An underground storage tank was located in this area, but this 

tank has been removed. 

14.2 PREVIOUS INVESTIGATIONS 

During the SI (Weston, 1993), one surface water sample and one sediment sample were collected from 

the downstream side of the stormwater culvert outflow. The location of these samples is shown on 

Figure 14-l. No surface water or sediment was present at the upgradient portion of the drainage culvert 

at the time these samples were taken. The sediment sample was analyzed for VOCs, SVOCs, pesticides, 

PCBs, metals, and cyanide. The surface water sample was analyzed for VOCs, metals, and cyanide. 

Sample analysis indicated that semivolatiles, volatiles, pesticides and metals were present in the sediment 

sample taken at the site. Metals were detected in the surface water sample. Cyanide was not detected 

in either sample. Maximum contaminant concentrations recorded for the SI are presented in Tables 14-I 

and 14-2. 

14.3 REMEDIAL INVESTIGATION SAMPLING ACTIVITIES 

Sampling activities at Site 12 will include collecting surface soils, sediment and surface water. Three 

surface soils will be collected from the vicinity of the north end of Building R-l 0 near the loading dock and 

railroad tracks. These areas may have been impacted by previous battery storage. Preferred sampling 

locations for the surface soils include drainage swales or unpaved areas downslope from the former battery 

storage (loading dock) area. Sample locations will be chosen during the field activity based on the 

presence of unpaved areas in these locations. 

WP5l\NAVYIo422\R-51-5-5-21 B 14-l 



:AD: 0: \DATA\CADD\0422\WATERB.DWG 02/14/95 ME MS-VlFW=SITF13 SITFI 7 I AY 
I / / / / c\ m \ / I /I I I / 

I I I 
THREE SURFACE SOILS SAMPLES 
(SS-1, 2, AND 3) WILL BE 
COLLECTED FROM THE NORTH 
END OF BUILDING R-10 NEAR 
THE LOADING DOCK AND RAIL 
ROAD TRACK.S. 

LI 
I 

\ 
c 

TWO SEDIMENT SAMPLES (SED- 
AND 2) AND ONE SURFACE WA 
SAMPLE (SW-l) FROM THE 
DRAINAGE BETWEEN BUILDINGS 
R-lb ANn R-15 

,l 
TER 

PARKING AREA 

\ 

/ 

‘ILES I 
SITE 12 - BATTERY STORAGE AREA 

SAMPLE LOCATIONS 
NWS EARLE. N\I 

OIBB 
SCALE IN FEET 

> 

14-2 

A 1992 SI SW/SD 
002- ,, LOCATION 

t WETLANDS SAMPLE POIN: 

FIGURE 14-l 

4% Halliburton NUS 
m4FF CORPORATION 



TABLE 14-i 

SEDIMENT RESULTS VERSUS REGULATORY CRITERIA 
SITE 12”’ 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum 

Concentration 
Detected 

Sample ID 
New Jersey Nonresidential 

Surface Soil Cleanup 
Standards@’ 

ER-L 
Ecological 
Criteria@’ 

INORGANICS @w&O 

Chromium 

Cobalt 8.2 12-002-DO01 --- --- 

Copper 58 12-002-DO01 600 70 

Iron 

Lead 

Magnesium 

19,900 12-002-DO01 mew mm- 
‘“.‘.;.:i+ ii. ii. i.. ,(,.,., _,,,(,., ‘,.‘,. ‘(( ‘:‘:.:.:.:..A .,.;_;;;,,;;,.C.., .,.,.,.,.. ., ‘~~.‘.‘..A...... .s.. .s.. .,‘,‘,‘,f:C.:.~.:.:.:.~,~.~,~,,,,.,.,, ., . ..i_ .iii ..,.a, .,.,.,.,.,.,.,.,,,.,.,.,....., ,, ,,./ ‘.‘.““:..‘..,..‘.:.:.:.:.:.:,:.:.....:.....: .,._,.,_, _, ,_ ,,,,,,,,,, ,.. ~~~~~~~~~~~~~~~~~~~~~ 124)024)001 .A’... ,,.,C. ,..,. ,,. ..I.,.i,.,...,,,.,I., ,., ,,. .,,, ,.,.: ‘,.,.,.,‘,~,~,~,~, 600 ::::::::,‘::,:,~.:.:.‘.:.:.:.:.:.:.:.:.:.~.:.~ .,,.......,.,.,.,.,,,.,.,.,.,., .: ‘.‘.‘.‘.:.%w ,A. ., . . . ..~~..~~~~.,.~~~~,.,~~.,.~~,.~,~,,,~, ,, 

~~~~~~~~~~~ 
“.‘.‘.‘..A.,.X . . . i..... . . . . . . ‘y:“‘. ..,,,.,. ~..~.,......~........ ..,..... . . . . . . . . . . ;,:.:.:,:,:.:,:,: .,_,,, :,: ,:... :.:.:.: 

1,380 12-002-0001 em- --- 

Manganese 

Mercury 

Nickel 

71 .l 12-002-DO01 --- --- 
. . . . . . . ..i....._. :‘:‘:“...:.:.:i....... .,.,,,.,.,., ,:,:J;, ,, :: ,::: ,.,,., :‘.:.:;.:.:j:::::::::::::.::ji:::::i:ii:3:’~~ 
~~~~~~~ 12-0()24)()01 

‘:‘.‘“:.:.:‘::::::::::::::::::::Yg:f:::::::::::::::::::::::::::~:::: 
260 

~~~~~ . . . . ..A. : ,_/,,.,,, ,,.,, _,,_ 
. . . . . . . . . . . . . . . . ,... :.:(;“” ~.~.~.i~.‘.‘.X .A . . . ~~~~~~~si: 

‘:‘:‘:‘:‘:‘:‘:‘:‘..‘. : . .,.i......,....,. . . . ...’ . . . . . . . : : : : ::::::i:$>::::::::$:::::::::::::::;:: ~.:.:,:.:.:+:.:.:.:.:.:.:$~:~.~. . . . . . . . . . . . .i. . . . . . y .A.. .v..........,: ,..,,. j; ,., .,.. . . . ..~i..... 

15.6 12-002-DO01 2,400 30 

Potassium 

Silver 

Sodium 

1,010 12-002-DO01 -mm --- 
:::::::::::j:::::::::::::::::::::~::::~:~~:~:~~:~:~~:~:~~.~:~~.~,~~:~ 

2,000 ~~~:~~~~, 
v.... i.., . . . ‘,.(. :..,>,/ ,.,.,.: .,.,,,.. , ,.,,, . . ..A.... .,.,_ .,.,.,... ..,,,, , .,, .2,, ::::::::::::::::::::.:.:.:.:.:.:.:,:.:,:.~:.:.:.:,:.:.:.:.:.:.:.:.:.:.:.:.:.: 

341 12-002-DO01 m-s --- 

Vanadium 

Zinc 

21.2 12-002-DO01 7,000 --a 

1,500 
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TABLE 14-1 (continued) 
SEDIMENT RkSULTS V-ERSUS REGULATORY CRITERIA 
SITE 12”’ 
NWS EARLE, COLTS NECK, NEW JERSEY f-1, 

Analyte 

PESTICIDES 

Maximum 
Concentration 

Detected 

(mg/W 

Sample ID 
New Jersey Nonresidential ER-L 

Surface Soil Cleanup Ecological 
Standards”) Criteria@) 

Wg/W OWW 

~~~ 1 12-002-DO01 [ :::::::::.:.:.:.:.:.:.:.:.~ 
.:.:.:.::.:.:::::::::;:;:,:. 
. . . . . . . .,.,._.,.,._.,.,.,... :::::::::::::::::::::::::: 

. ..y .,.,.,...,.,.,.,.,.,... 
1.. .,.,.,.,.,.,.,.,... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .,.,,,.,.,.,.,.,.,. i!i:)!:~:~:i:3i:33i:::i 12-002-DO01 12 

::::::::E:~:~,::i:::3’ “S.:‘,:,>“:~:::: .:.:.x:.:.:.>> .:,:,:., :x.:-:..:+:.: 1 . . . . . . ..~. . . . . . ,.,., . . . . . . . . . . ..~.............. :::::::::,:.:r.:.:.: ..,,. +u+H+m+ ::::::::~:;:;:;:;:;:i#:;:::;:;:~; 
~~~~ 1’$()()243)01 

:.:.:.:.:,::::::::~iil 
9 

::‘$i:$$;;:;:::::. ::::::::::.:.:.:.~:.:: 4 ;::::::.:.:.+: :.:.,:.:,~:::::::g,: . . . . . . . . ..._..._...,.,,,. :::I:~:~:~:~:::::::~::: 

12-002-0001 1 

12-002-DO01 1 

ORGANICS (WW OWkg) 

- Chloromethane 1 0.02 J 1 12-002-DO01 1 1,000 I --- I 

1 Methylene chloride I 0.028 1 12-002-DO01 1 

l Acetone I 0.021 1 12-002-DO01 1 1,000 

I 2-Butanone I 0.059 1 12-002-DO01 1 

I Phenol I 0.042 J 1 12-002-DO01 1 10,000 I --- I 
I Acenaphthylene I 0.100 J 1 12-002-DO01 1 --- I --- I 

Acenaphthene 

Phenanthrene 

Anthracene 

I Carbazole I 0.63 J 1 12-002-DO01 1 me- I --- I 
Fluoranthene 

Pyrene 

I Butylbenzylphthalate I 0.16 J 1 12-002-DO01 1 10,000 I 
--- 

I 



TABLE 14-1 (continued) 
SEDIMENT RESULTS VERSUS REGULATORY CRITERIA 
SITE 12”’ 
NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum New Jersey ER-L 

Concentration Sample ID Nonresidential Surface Ecological 
Detected Soil Cleanup Standards”) Criteria@) 

ORGANICS 

Benzo(a)anthracene 

Chrysene 

2.5 

2.5 

Bis(2-ethylhexyl)phthalate 3.7 12-002-DO01 210 -mm 

Di-n-octylphthalate 0.17 J 12-002-DO01 10,000 m-m 

Benzo(b)fluoranthene 1.4 12-002-DO01 2.5 ___ 

Benzo(k)fluoranthene 1.3 12-002-DO01 2.5 m-m 

Benzo(a)pyrene 

Indeno(l,2,3cd)pyrene I 0.77 1 12-002-DO01 2.5 

Dibenz(a,h)anthracene 

Benzo(g,h,i)perylene 

0.25 

0.73 12-002-DO01 2.5 --- 

1 Weston Report: Phase II - Site Investigation Study Report, 1993. 

Bolded/shaded value indicates maximum detected concentration exceeds New Jersey 
Groundwater Quality Criteria and/or Federal MCLs. 

2 New Jersey Cleanup Standards for Contaminated Sites Proposed New Rules: New Jersey 
Administrative Code (N.J.A.C.) 7:26D-7. 

3 The Potential for Biological Effects of Sediment - Sorbed contaminants tested in the National 
Status and Trends Program, NOAA Technical Memorandum No. OMA52 8/91. 

4 Value represents total chlordane (alpha- and gamma-isomers combined). 

5 ER-L value of 4.0 mg/Kg for total PAHs also applies. 

J Estimated value. 
--- Criteria not available. 
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TABLE 14-2 
SURFACE WATER RESULTS VERSUS REGULATORY CRITERIA 

SITE 12”’ 
NWS EARLE, COLTS NECK, NEW JERSEY /I 

Analyte 

Maximum 
Concentration 

Detected Sample ID 

Basin Classification FW2 Freshwater Aquatic 
Chronic Exposure 

New Jersey Surface Ambient Water 
Water Quality Criteriat2) Quality Criteriat3’ 

INORGANICS 

Aluminum 

Arsenic 

Barium 

Calcium 

Magnesium 

Manganese 

Potassium 

@gfl) (W) &lw 

243,000 12-002-woo1 (R) -*- 
:.:.:.:.:.:.:.:.:::::::::::d:::::::::’:’:’:::~::::~:~:~~:~~:~~~:~:~~:~.: ‘.V.‘i. . . . ..A .,.,.,.,.,. ,,)_,,,l.,_.,C “.“i.‘.‘.....,::.:..... .,._.._...,,,.,..,_,,,., ‘.‘.‘.‘. ..“‘.‘?L .l..---.-.... i. . . . . . . . . . . . .,._,. .,_,,.,,,, ,,,,,,,,,,,,.,,,,,,,,.., ~:~~~~~~~~~~~~~ ,2-0()2-q/00, 
Il~~~Iaxiiiiiir~~~~~~~~~~~~~ ‘.‘.‘.‘...l .A., C... ,.... . . . . . . . . . __, __, _, ,,, ,, ‘.‘.‘.‘.....d . . . . . . . ..i. . . . ..i.. ..A :.: . . . . . . . . . . ‘.‘,‘.‘V.. .A.. .,.A... .A...... TV.......:.:.:.:.:, .:.:.:,~.:.:,:.:.~,:.~,:,~.~,~.~, :.:.:.:,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . _. ,_, _, ,, (,,,,, . . . . . . . . . . . . . . . . . . . . . . .._....(....... l;~:i::::i:i:i:~::::::::~ ::‘.“‘:,.,: ..,.. . . . . . . :i;::I;~;;;I:~~~~~~~~ 1 ~4()#J4j/00, 
:::::::j::j::j::::::s:.. ,:.: . . . . . 1: ,....: . . . . . . .._,. :.:,:.:,;.:.:,:.:.:,:::cj~ :::::::::::::::i::::::~:~~:.:.:.: . . . . . . . . . . . . ..i. ._...,.,~.,...,.,...,.,.,...,.,.,.....,.,......., .,._,: .,._~..(..,.,.,.,.,.,.,.......,.........,. 

22,600,OOO 12-002-woo1 ___ -mm 
.,...,.., 

--- 
3ilasaiiixii~~~~~~:~:~~~:~~~~~~~~~~~ 
i~~~~il3ji~~~~~~~~~~~~~~~~~~~~~ 
::::::::+:+:~::::::.x.:+: . “” ““‘h.‘.. ‘.‘.‘.‘.‘. . . . . . . . . . .,,_., . . . . ..v.i...... . . . . . . . :.:,:.:,:.:,:,:.:,:,) ..,.......,.....,...,...........,. ~~~~ 

1 2 _ 002 -w(3) 1 ~~~~~~~~~:::~:~~“‘:3”“~~~~~ ig~~~~~~:~:~~:~:~~~~:~~~:~:::~:~:~~~ 
‘.‘.X........ ..,... ,...,..~,.,...,.,.,.,...i(_ .,.,. ,A.. ““,‘.‘.‘.:.~:e.~.:.:.:.:.................~.:.:.:.: . . . . :.:.:.:.:.~.~.I.:,:,:,:,:,:, :.:.:.:.:.:. :.i: .:,:,:,::: :.:, :.: . . . . . . . . ...\.. ..,.,..., ..,.. ..,.. ,..,.. _,.,., ,.........,., ..,.,.. :.:.:.:.:,:.:.:.:.:.:.:.:.:.:.:,:.:,:.:.:.:.:.:.:.:.:,:.:.:.:.:.~:::~~ ._. : ::. . ..~..,.,~..,.,~_:,~ .:..,:.::: :,:: :: :......,..IL.,.,~,.,.,...... ., 

7,380,OOO 12-002-woo1 --- -mm 
p - “.‘.‘.:....v.:.:.:.:.:.:.:.:+:~:.:.: .,...,./, :.:.:.:,: .i:.:.,,,.,.,.,,,.,,.,r,, :~~~~~~~~~~~~~ 

,,_,,,,,,,, ..,...,.;,.,., “:::‘:‘.d.%Jymm..... ....l....i/__,,,,_,_, 
.‘.‘.‘.A’.... . . . . . . ..t ,‘,‘..,‘,‘,,.~: _,...,.... 1 2402~w001 ~~ :ne::cc.c:.:.:,:.2::.:.:,:.::bi::: ::,:: :‘f”,;:;;~~~iPii~~g~~~~~~:~ +:.: ,._,_,L,,,,..,,.,,.,,,,,,,,.,,,.,... ;:;,:. .,.A.,. ..i... :.:.:.> . . . . . . . . . ..,., .,.,.A.,... i,. . . . . . . . . . . . . . . . . . . . -mm ..,.,.,.,.,. .:;:::.:.x.:.:.:.:.:+:.:.:.: “““““A” . . . . . . . . . .._ .,./ A.. A.. “‘,y+:.: ‘.‘. .P.. . . . .,.,.,.i,.. . . ..I..... ..: . . . .‘,....‘.........“...,...,.,...,.,.,.,~,~.~.~,~.,,,.,,,,,~ ,,.,.i,_.,.. ::‘.:.::::::::::#:i:::::::~::::::j::::::.:.::~::: :,L:,:,:.):,L:,:.:.:....,.,.,..~,.,..,,,., ‘~‘~~‘~“A’....,...........,.................,...,.,.. y.;,: .::: ~ ):.:,:,:,:,:.:,, :d::::...:...: ._...,.....,. .,_.,. .,._.,. . . . . ..,..,.. ..,,.,. : : ,,,,,: ,,,,,,,,,,,.,,,,,, 

3,480,OOO 12-002-woo1 ___ -mm 

Sodium 

Zinc 

1 

2 

3 

4 

5 

--- 

Weston Report: Phase II - Site Investigation Study Report, 1993. 

New Jersey Administrative Code (NJAC) 7:9B-1.14 Surface Water Quality Criteria. Criteria based on 
human health information. All metals criieria based on Total Recoverable metal. Designations are as 
follows: 

h - Protection of human health (noncarcinogenic effects). 
hc - Protection of human health (carcinogenic effects). 
R - Reserved. 

U.S. EPA Qffice of Water Regulations and Standards. Qualitv Criteria for Water 1986 Updates No. 2 dated 
May 1, 1987 (EPA/440/5-86-001). Designations are as follows: 

A - Acute criterion. 
C - Chronic criterion. 

Insufficient data to develop criteria. Value presented is the Lowest Observed Effect Level. 

Based on hardness of 100 mg/L. 

Criteria not available. 
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Two sediment samples and one surface water sample will be collected from the drainage which flows from 

the site towards the wetlands northwest of the site. Sampling locations will be from the drainage between 

Buildings R-10 and R-15. The surface water and sediment samples will be collected from areas which 

receive drainage from the site. One sediment sample will be taken along the drainage from the nearest 

location to the site where sediment can be collected. The second sediment sample will be collected at 

the upgradient portion of the concrete culvert (if sediments are present), or at the downgradient side of the 

culvert. Because flow in the drainage ditch downgradient of the site is ephemeral, surface water may not 

be present near the site, unless a precipitation event ,is occurring. If surface water is present in the 

drainage, one sample will be collected from the upgradient portion of the concrete culvert, or as close to 

the site boundary as possible. A list of the proposed samples and the sampling rationale is given in 

Table 14-3. Sample locations will be determined during the sampling activity depending on availability of 

sediment and surface water in the drainage ditch at the time of sampling. The approximate sample 

locations are shown in Figure 14-1, 

In addition to the samples listed above, background samples of soil, surface water, sediment and 

groundwater will be collected from the vicinity of Site 12. Background sampling locations are detailed in 

Section 30. 

Soils, sediment and surface water will be analyzed for TCL volatiles, semivolatiles, pesticides, and TAL 

metals. Analytes, bottle requirements and holding times are listed in Table 3-2. 

14.4 SITE MAPPING 

A general overview of the site dimensions, wetlands, surface features and adjacent structures, and 

roadways has been performed and that data has been used to update and improve site drawings. These 

changes have been incorporated into the site maps included in this section. Basewide mapping of surface 

features will be completed during the RI effort utilizing available Gls and Intergraph data. 
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TABLE 14-3 

SAMPLING LOCATIONS AND RATIONALE 
SITE 12 

NWS EARLE, COLTS NECK, NEW JERSEY 

Sample Sample Location Sampling Rationale 

Three surface soil samples Unpaved area near battery Determine if soil contamination is 
(SS-1 to 3) storage area (loading dock) present near site from past 

behind Building R-IO and operations. 
railroad tracks. 

Two sediment samples 
(SED-1 and 2). 

Drainage downgradient of site. Determine extent of sediment 
One as close to site as contamination (if any) 
possible, one at upgradient side downgradient of the site. 
of culvert. 

One surface water sample Drainage downgradient of site, Determine if surface water 
(SW-l). as close to site as possible contamination is present 

downgradient of site 

f-7 
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15.0 SITE 13 (DEFENSE PROPERTY DISPOSAL OFFICE YARD) 

15.1 SITE DESCRIPTION 

The Defense Property Disposal Office Yard is an area of fill material extending into a marsh near the rail 

classification yards. Activities at the site have included storage of scrap metals and batteries and the burial 

of material, such as cars, trucks, electronic equipment, clothing/shoes, sheet metal, furniture, scrap metal 

and batteries. Additionally, batteries were broken open at the site for lead recovery, and acid was drained 

onto the ground. Obvious fill material is present at the ground surface at several places across the site. 

The top of the site is flat, and has little topographic relief. Runoff from the site drains to the marsh to the 

north and west to a perennial drainage that flows to Hockhockson Brook. Presently, a fence exists around 

the site, although this fence is not located at the edge of the landfill. The extent of fill material has not 

been clearly defined by previous investigations. The toe of the landfill extends into the marsh area and is 

clearly defined by an abrupt decrease in elevation of several feet between the top of the landfill slope and 

the marsh. 

15.2 PREVIOUS INVESTIGATIONS 

During the SI (Weston, 1993), six soil samples were collected (from 0 to 3 ft bgs) from the area in and 

around the landfill. Three sediment and three surface water samples were collected in the drainage west 

of the site. Figure 15-I shows the SI sampling locations and the site layout. Soil samples were analyzed 

for SVOCs, PCBs, metals and cyanide. Low levels of metals, pesticides, PCBs, and organics were 

detected in soil samples. Elevated levels of two semivolatiles were also detected. Table 15-l summarizes 

maximum concentrations for soil samples. Sediment samples were analyzed for SVOCs, pesticides, and 

PCBs. Low levels of pesticides, PCBs and SVOCs were detected. Maximum concentrations for sediment 

samples are summarized in Table 15-2. The three surface water samples were analyzed for SVOCs, 

PCBs, pesticides, metals, and cyanide. Elevated levels of several metals were present in samples. No 

SVOCs, pesticides, or PCBs were detected. Maximum contaminant concentrations in surface water 

samples are summarized in Table 15-3. 

15.3 REMEDIAL INVESTIGATION SAMPLING ACTIVITIES 

In order to characterize the extent of fill material and the extent of clean fill or natural soil, two test trenches 

(TP-1 and TP-2) will be excavated along the southern boundary of the landfill. These test pits will define 

the limit of fill material and provide additional information regarding waste material which may be present 

in the landfill. The approximate extent of the landfill and the locations of the test pits has been determined 

based on historic aerial photographs of the site. Each trench will extend from a location which is assumed 

to be landfill material and will continue until clean fill or natural soil is encountered. Figure 15-I illustrates 
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TABLE 15-1 

SURFACE SOIL RESULTS VERSUS REGULATORY CRITERIA 
SITE 13(l) 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum 

Concentration 
Detected 

Sample ID 

INORGANICS OWW 

New Jersey Nonresidential 
Surface Soil Cleanup 

Standards”) 

(mglkg) 
Aluminum I 2,050 1 13-001 -BOOI I m-s I 

Arsenic I 13-001 -BOO1 I 20 

Barium I 13-001 -BOO1 I 
Beryllium 

, I 

I 0.47 1 13-006-BOO1 I 2 I 
Cadmium 1.1 13-006-BOO1 100 
Calcium 329 13-001 -BOOI ___ 

Chromium 44.1 13-006-BOO1 --- 

Cobalt 1 13-OOl-BOO1 1 --- 

Copper I 13-001 -BOOI I 600 

I 8,040 I 13-001 -BOOI 1 

Lead I 13-001 -BOO1 I 
Magnesium I 13-001 -BOOI I 
Manganese 27 13-001 -BOO1 m-s 

Mercury 0.83 13-002-BI 01 260 

Potassium 545 13-006-BOO1 ___ 

Silver 42.1 13-006-BOO1 2,000 

Sodium 1 24.1 13-003-BOO1 --- 

Vanadium 53.9 13-006-BOO1 7,000 

Zinc I 13-001 -BOOI I 
PESTICIDES 

4,4’-DDE 

4,4’-DDT 

PCBs 

Aroclor-I 260 

ORGANICS 

0.01 I 13-002-BOO1 9 

0.0044 13-005-8001 9 

WwW (m@M) 

I 0.3 13-001 -BOOI 2 

@@kg) (Wb) 

Phenol 0.035 J 13-001 -BOO1 10,000 

Naphthalene 0.061 J 13-001 -BOOI 4,200 
2-Methylnaphthalene 0.044 J 13-001 -BOOI --- 

Acenaphthalene 0.68 J 13-001 -BOOI --- 
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TABLE 15-l (continued) 
SURFACE SOIL RESULTS VERSUS REGULATORY CRITERIA :f-“- 
SITE 13”’ 
NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum 

Concentration 
Detected 

Sample ID 
New Jersey Nonresidential 

Surface Soil Cleanup 
Standard@ 

ORGANICS (continued) MWW 

Acenaphthene 0.089 J 

Carbazole 0.26 J 

13-001 -BOO1 

13-001 -BOO1 

Di-n-butylphthalate 

Fluoranthene 

0.04 J 13-003-BOO1 10,000 

0.024 J 13-005BOOl 10,000 

Pyrene 

Benzo(a)anthracene 

0.051 J 13-002-BOO1 10,000 

0.033 J 13-002-BOO1 2.5 

Chrysene 

Bis(2-ethylhexyl)phthalate 

0.053 J 13-002-BOO1 ; 2.5 

2.7 13-002-BOO1 I 210 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

0.046 J 13-005-BOO1 2.5 

0.045 J 13-002-BOO1 2.5 

Benzo(a)pyrene 

Indeno(l,2,3cd)pyrene 

Dibenz(a,h)anthracene 

Benzo(g,h,i)perylene 

._...,._~..,..~..,.....,. ,~_.,..~,.,...,.,._.,.,.,. ‘ii’ilc~~~~~’ :::::::::::::::j:::::::::::::, ,;;,., ,.~~~~~~~~~~i:::~:l _.,.. ..i. L...A..._...,.. 
, 3-oo1 _ BOO1 iaaliiiiXi~~~~~~~~~~~~~~~~~“’ :w:::.~:.:,,:::::,:,:::::::~:::::~::~~~:~:~~~:.:,:::i” 

:::::::::::::::::::::‘:::::::::f:::::::::::::::::::::::::::::~:::::~:::~:~:::~:::::~::; “““‘.‘.‘.‘i.‘.:~:.:.:.::::::::::::.:.:.:.:.:.~:.:.:.:.:.:..~ . . . . . . . . . . :.:.:,:.:.:,::::::,:,: ,‘,., ,.,.:.:.; .:.:.:.::::: :C.:.:~.;......~... ‘.‘.‘.%.....i.i ,_.,..._, ,__, ..‘.‘.‘.‘.‘.‘.‘:.‘.‘.‘,:,:,:.::::,’,~,~,.:’:~:.:‘:: :;: ::: :: :::: :: /--- 
0.87 J 13-001-8001 2.5 

i’l’~~~~~~~~ ~~~:>~:~::y~::y:;, 13-001 -BOO1 
i~~~:~~~~~~~~~~:~ 

:::::::::::::::::::::::::::::;::::::::::::::,:,:,, :.:.:.:.~.~.~.i.:l:!i:~:i:~~:~:~:~:~:~:~:~:~:~:~~:~.,. ,.! (,, :.:.:.: . . . . . . . . . . .I.. I..... ‘..,‘.....‘.‘.‘.‘.‘.:,:.:.:.: .,,,.,.,.,...,.,..~,,.,,, ,, ,( (, (, ,, ,, ,, _, ,+::+> j::::::::::::::::::F:.:.:.:.:.:.:.:.:,:::.:. ..i. . ..i...... ..i. . .._~.....~........,........~. 
1.7 J 13-001-8001 2.5 

Dibenzofuran 0.1 J 13-001 -BOO1 --- 

Fluorene 0.28 J 13-001 -BOO1 10,000 

Anthracene 1.8 J 13-001 -BOO1 10,000 

No criteria available. 
Estimated value. 

1 Weston Report: Phase II - Site Inspection Study, Draft Report, February 1993. 
2 New Jersey Cleanup Standards for Contaminated Sites Proposed New Rules: 

New Jersey Administrative Code (N.J.A.C.) 7:26D-7. 

Note: Bolded/shaded value indicates maximum concentration exceeds New Jersey 
Nonresidential Surface Soil Cleanup Standards. 

WP51\NAVYi0422\R-51-5-5-218 



TABLE 15-2 

SEDIMENT RESULTS VERSUS REGULATORY CRITERIA 
SITE 13(” 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum 

Concentration 
Detected 

Sample ID 
New Jersey Class IIA ER-L 

Nonresidential Surface Soil Ecological 
Cleanup Standards(‘) Criteriat3’ 

PESTICIDES 

4,4’-DDE 0.00084 J 13-002-DO01 9 0.002 

PCBs OWkg) 

Aroclor-1260 0.027 J 13-002-DO01 2 0.05 

ORGANICS 

I Phenanthrene I 0.021 J 1 13-002-DO01 1 I 0.225’4’ I 

Di-n-butylphthalate 

Pyrene 

0.048 J 13-002-DO01 10,000 mm* 

0.022 J 13-002-DO01 10,000 o.350t4’ 

1 Weston Report: Phase II - Site Inspection Study Report, 1993. 

2 New Jersey Cleanup Standards for Contaminated Sites Proposed New Rules: New Jersey 
Administrative Code (N.J.A.C.) 7:26D-7. 

3 The Potential for Biological Effects of Sediment - Sorbed contaminants tested in the National 
Status and Trends Program, NOAA Technical Memorandum No. OMA52 8191. 

4 ER-L value of 4.0 mg/Kg for total PARS also applies, 

___ Criteria not available. 
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TABLE 15-3 
SURFACE WATER RESULTS VERSUS REGULATORY CRITERIA 

SITE 13”’ 
NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 

INORGANICS 

Aluminum 

Basin Classification Freshwater Aquatic 

Maximum FW2 Chronic Exposure 

Concentration Ambient Water 
Detected Sample ID New Jersey Surface 

Water Quality Criteria”’ Quality Criteriat3) 

UKI~) mlw om-) 

2,630,OOO 13-003-woo1 (RJ me- 

Beryllium 

Calcium 

iiidiiiiii;xii~~~~~~~ 
~~~ , 3-oo1 -woo, 
.,~,.,..~,L. . . . . . .i... :. ,. 

7,960,OOO 13-001 -woo1 ___ --- 

Chromium 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

, 3~oo3~woo1 

~ 13-002-WOO1 ::;:, :.:.:.:.: ‘:..‘.‘I::.~~:,:.~;,:.~:.:.:.:j.::::.:.:.:. :‘(: ‘:‘:‘:‘: 
:‘:‘::::ix::::::::::: . . . . . . . . . . . . ,..,.: ,..,.: . . . . . q$$@g:: ::: :,:.:.:.):.:.:.:.:.:.:.:,:.:.:,:.:.:,:.:.~,~.~ _,..........._, _, “:‘:‘,.i.. . . . . . . _,,.,., 

2,300,OOO 13-003-woo1 --- mm- 

~~~ 13-001 -woo, ~~~~~~~~:~~~~~~~ :::::::j::::j::::::apii:::::t:::::::j::: 
:::::::::::::<::::::::.;.;+:.;,~.:,::::;$ :.:.:.:.:.:, i:::::-‘:i:::i .. ::::::::::::::.:,:.:.:.:.:.~.:.~:.:,:.~ ..(.,...,.,........ ,, ,_, :.:.:.:.:.:.:.:.:.::zx.~:.:x.: ..\..,. ,. ..; .. ‘.‘.‘.‘..,‘.‘.:,~:.::~::::j:::.:.:.:~:.~.:,:.:.:.:.:.:.:~ :.:.: ,::::::::::::j::::::::::::::::::: . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~~~~~ . . . .i................i... .m@z:;::::$$:;: --- iaa~aiii:i:i:i~~:~~.~~~~~~~:~:~~~:~~ 

1 3-003-WOO, 

2,380,OOO 13-003-woo1 mm- mm- 

Sodium 4,410,000 13-001 -woo1 --- 

Vanadium 13,900 13-003-woo1 --- 

Zinc :4:::::::::::::<:3i ,;, (, ,._ ;::::y.J::~::: ~~~~~:i ,3-003-WOO1 (RI 
. . . . . . . . ..A.. ..,... ,,, 

1 Weston Report: Phase II - Site Inspection Study Report, 1993. 

2 New Jersey Administrative Code (NJAC) 7:9B-1.14 Surface Water Quality Criteria. Criteria based 
on human health information. All metals criteria based on Total Recoverable metal. Designations 
are as follows: 

h - Protection of human health (noncarcinogenic effects). 
hc - Protection of human health (carcinogenic effects). 
R - Reserved. 

U.S. EPA Office of Water Regulations and Standards. Quality Criteria for Water 1986 Updates No. 
2 dated May 1, 1987 (EPA/440/5-86-001). Designations are as follows: 

A - Acute criterion. 
C - Chronic criterion. 

4 Insufficient data to develop criteria. Value presented is the Lowest Observed Effect Level. 

5 Based on hardness of 100 mg/L. 

___ Criteria not available. 
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the approximate location of the proposed test pits. The exact location will be determined during field 

activities on the basis of observable conditions, site access and surface evidence of fill material. Sampling 

locations and rationale are listed in Table 15-4. 

In addition to the test pits, five monitoring wells will be installed at the site. Two wells (MWl3-1, and 13-2) 

will be installed downgradient (north) and one side gradient (MW13-5) along the edge of the toe of the 

landfill. Although groundwater elevations have not been measured at the site, the inferred groundwater 

flow direction is north towards the wetlands based on topographic relief and surface water flow directions. 

These three wells will determine if past disposal activities at the site have adversely effected groundwater 

immediately downgradient or sidegradient of the landfill. Two additional wells will be installed upgradient 

of the landfill material after the extent of fill material is determined by test trenches. These wells (MW13-3 

and MWl3-4) will be used to determine the groundwater flow direction at the site and will determine 

groundwater quality in the immediate vicinity of the landfill. Figure 15-l illustrates the approximate location 

of the proposed monitoring wells. Groundwater samples will be collected from all newly installed monitoring 

wells. 

Three surface water and sediment samples will be collected at the site to determine if contamination is 

moving off site. Two surface water and sediment samples will be collected along the drainage ditch which 

parallels the landfill and receives runoff from the site. One sample (SW/SED-1) will be collected from the 

outfall pipe which drains into this stream. The second sample (SW/SEDQ) will be taken from this drainage 

downstream of the landfill. One additional surface water and sediment sample (SW/SED-3) will be 

collected from the base of a drainage which has developed channeling through the landfill toe material and 

may be responsible for contaminant transport to the marsh. Surface water pathways are not well-defined 

in this area and ponded water is not always present. Although, if possible, two additional surface 

water/sediment samples will be taken north of the site, in the wetlands. 

Sediment samples will be analyzed for TCL volatiles and semivolatiles, TCL pesticides/PCBs, explosives, 

TPH, TAL metals, total organic carbon (TOC) and grain size. Groundwater and surface water will be 

analyzed for TCL volatiles and semivolatiles, TCL pesticides/PCBs, landfill parameters and TAL metals. 

Groundwater will also be analyzed for explosives. Surface water will also be analyzed for TPH and 

explosives. Sample analytes, bottle requirements, and holding times are listed in Table 3-2. 

15.4 SITE MAPPING 

A general overview of the site dimensions, wetlands, surface features and adjacent structures, and 

roadways has been pet-formed and that data has been used to update and improve site drawings. These 

changes have been incorporated into the site maps included in this section. Basewide mapping of surface 

features will be completed during the RI effort utilizing available Gls and Intergraph data. 
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TABLE 15-4 

SAMPLING LOCATIONS AND RATIONALE 
SITE 13 

NWS EARLE, COLTS NECK, NEW JERSEY 

Sample Sample Location Sampling Rationale 

Two test trenches (no Along southern edge of landfill Define edge of fill material to the 
analytical samples) based on air photos. south. 

Two downgradient monitoring In wetlands immediately Determine quality of groundwater 
wells (MWl3-1 and MWl3-2). downgradient of the toe of the downgradient of landfill. Define 

landfill. groundwater flow directions at the 
site. 

One sidegradient monitoring Immediately west of landfill. Determine quality of groundwater 
well (MWl3-5). sidegradient of landfill. Define 

groundwater flow directions at the 
site. 

Two upgradient monitoring Upgradient of landfill material Determine upgradient water quality. 
wells (MWl3-3 and MWl3-4). as determined by test Define groundwater flow directions 

trenches. at the site. 

Three surface water and 
sediment samples 
(SW/SED-1 to SW/SED-3) 

One at outfall pipe which drain Determine if contamination is 
from site to stream. moving off site by surface water or 
One along stream downstream sediment transport. 
of landfill. 
One at drainage along toe of 
landfill. 
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16.0 SITE 14 (MERCURY SPILL) 

16.1 SITE DESCRIPTION 

A small amount of mercury (reportedly ranging in size from that of a thermometer to as much as several 

ounces) was spilled inside Building C-33, the Defense Property Disposal Warehouse, in 1970. The location 

of the spill within the building was not documented. According to the Weston Phase II SI (1993) it is 

probable that the mercury was cleaned up by vacuuming after the spill. The warehouse has solid concrete 

floors precluding the mercury spill from affecting soil below the building. The floors of the warehouse have 

been coated with a concrete protecting material since the spill and it is unlikely that any residue from the 

spill remains. 

16.2 PREVIOUS INVESTIGATIONS 

No previous sampling has been conducted within the Defense Property Disposal Warehouse. 

16.3 SAMPLING ACTIVITIES 

To determine if any traces of mercury remain on the warehouse floor surface, the floor of the warehouse 

will be swept and the sweepings will be collected and analyzed. Because the location of the mercury spill 

is unknown, the sweepings from the entire warehouse floor will be included. A sample will be collected 

from the floor sweepings for mercury analysis. Sample analytes, bottle requirements and holding times are 

listed in Table 3-2. 
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17.0 SITE 15 (SLUDGE DISPOSAL SITE) 

17.1 SITE DESCRIPTION 

The Sludge Disposal Site reportedly occupied a small area along the railroad tracks near the main entrance 

to the Waterfront area. In the early 1970’s, the site was used for disposal of an unknown amount of oily 

bilge sludge. It is estimated that over 5,000 gallons of sludge, which may have ranged from 1% to 25% 

oil, may have been disposed of at the site (Hart IAS, 1983). The exact location of the sludge disposal 

activities was not apparent during site inspections. The site is near a railroad grade which is built 

approximately 6 feet above the surrounding ground surface. It is unknown whether sludge disposal 

occurred along one or both sides of the railroad tracks. A small drainage swale runs parallel to the railroad 

bed on the north side, and surface water from the site and the adjacent paved parking area flows towards 

this drainage. This drainage is not influenced by groundwater and contains water only after precipitation. 

Wetlands are present ‘lo the north and south of the site. 

17.2 PREVIOUS INVESTIGATIONS 

During the SI (Weston, 1993) two soil borings were drilled at the site. Subsurface soil samples were 

collected at 8 ft bgs from soil boring 1 and at 7 ft bgs from soil boring 2. Sampling locations are shown 

on Figure 17-1. Four sediment samples (at 0 to 0.5 ft bgs) were collected from the drainage swale 

northeast of the site. Surface water was not collected. One groundwater sample was collected from a 

hydropunch location between the two soil borings. The soil samples were analyzed for SVOCs. Four 

SVOCs were detected at low concentrations. The sediment samples were analyzed for SVOCs with very 

low concentrations being detected. The groundwater sample was analyzed for TAL metals and the full 

scan of TCL compounds. This analysis indicated that elevated levels of metals were present. Maximum 

contaminant concentrations recorded during the SI are listed in Tables 17-1 to 17-3. 

f-7 

17.3 REMEDIAL INVESTIGATION SAMPLING ACTIVITIES 

In order to investigate the potential soil contamination which may be present at this site, four soil borings 

will be installed (using a hand auger) on each side of the railroad tracks. Soil borings SB-1 and SB-2 will 

be taken from the north side of the railroad tracks and SB-3 and SB-4 will be taken along the south side 

of the railroad tracks. The soil borings locations are illustrated on Figure 17-1. Subsurface soils will be 

collected and analyzed from each boring at 2 to 3 ft bgs (i.e., above the SI sample depths). Each auger 

bucket removed from the boring will be continuously monitored with a PID/FID, and the sample at each 

boring will be collected from the interval with the highest PID/FID reading between 2 and 3 ft bgs or at an 
f-7 
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TABLE 17-1 

SUBSURFACE SOIL RESULTS VERSUS REGULATORY CRITERIA 
SITE 15”’ 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 

SEMIVOLATILES 

Maximum Concentration 
Detected 

O’Wkg) 

Sample ID 
New Jersey Class IIA 

Subsurface Soil Standards”’ 

@VW 

Phenol 0.024 J 15002-BOO7 50 

Di-n-butylphthalate 0.15 J 15-001 -BOO8 100 

Butylbenzylphthalate 0.047 J 15-001 -BOO8 100 

Bis(2-ethylhexyl)phthalate 0.53 J 15-001 -BOO8 100 

Weston Report: Phase II - Site Investigation Study Report, 1993. 

2 New Jersey Cleanup Standards for Contaminated Sites Proposed New Rules: New Jersey 
Administrative Code (N.J.A.C.) 7:26D-3. 

J Estimated value. 
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TABLE 17-2 

SEDIMENT RESULTS VERSUS REGULATORY CRITERIA 
SITE 15”’ 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 

SEMIVOLATILES 

Maximum New Jersey Class IIA ER-L 
Concentration Sample ID Nonresidential Surface Ecological 

Detected Soil Cleanup Standards@ Criteriaf3) 

WWkg) OWW (mg/kg) 

1 Weston Report: Phase II - Site Investigation Study Report, 1993. 

2 New Jersey Cleanup Standards for Contaminated Sites Proposed New Rules: New Jersey 
Administrative Code (N.J.A.C.) 7:26D-7. 

3 The Potential for Biological Effects of Sediment - Sorbed contaminants tested in the National 
Status and Trends Program, NOAA Technical Memorandum No. OMA52 8/91. 

ER-L value of 4.0 mg/Kg for total PAHs also applies. 

Estimated value. 
Criteria not available. 
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TABLE 17-3 

GROUNDWATER RESULTS VERSUS REGULATORY CRITERIA 
SITE 15”’ 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum New Jersey Class IIA Federal Maximum 

Concentration Sample ID Groundwater Quality Contaminant 
Detected Criteria”’ Levelt3’ 

INORGANICS (W) 

Cadmium 

:$;$:s;:$;:;: .,:.:.:.,:.:,:.:.:.:.:.:.:::::::l:::::::::::: 

:~~~~~ 15-001 -KOl 1 
;:::>::~:::::::::::::::.:.:.:.:.:.:,y 

~~~~~~ 
. . . . . ..r.i.. ““‘“A”:,:.: ‘,..:.):,:t,:.:,:.:,if )**cu* 

~~ 15-OOl-KOj 1 
.v.:,: . . . . . . 

Calcium 

Chromium 

37,900 15-001 -KOl 1 --- 

Cobalt I 388 1 15-OOI-KOII 1 --- I me- I 
Iron 

Lead 

Magnesium I 65,800 ] 15-OOI-KOII 1 --- I 
mm- 

I 

Manganese 

Mercury 

Nickel 

Potassium I 52,000 1 15-001 -KOll 1 --- I --- I 
Silver 

Sodium I 16,200 1 15-OOI-KOII 50,000 I --- I 

Vanadium I 541 1 15-001 -KOl 1 1 --- I --- I 
Zinc I 1,470 1 15-OOI-KOII 1 5,000 I --- I 
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TABLE 17-3 (continued) 
GROUNDWATER RESULTS VERSUS REGULATORY CRITERIA 
SITE 15”’ 
NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum New Jersey Class IIA Federal Maximum 

Concentration Sample ID Groundwater Quality Contaminant 
Detected Criteriat2) Levelc3) 

ORGANICS wlu 

Methylene Chloride 

Acetone 

Chloroform 

.:.:‘Q::::::.:.:::::b:.:.::: : :.:,:.: ,;,,:,,.~,,.,:.:,~.:.:.),.,,, 

.... ..I..,., . ..A...:. ;:.... “‘,>,;‘,::,:. >:.,.:.:.:.:::j: 

t::::::::.:.:,:.:.:,:.~:::::.........:.:...~:.:::: ,.:.:.::: :.:,:, 
.’ ““.“.‘.‘“‘.‘.‘.‘.““‘.:,;.:.;.:.:.:.~:.;,:.:.: . . . . “.:.I:,:.:: .,.,.,.,: ,,,.,..,. ,.,\ ..,,-,..,,,,, ,,,,,.,:,:,:,,,.,, ,,,,,,,,,,,, : : : ; : :_ 

~~~~~~~~~~,~~ ,5-00, -Ko, 1 ~~~~~ ~.~~~~~ 
::::::::::::::.:.:.:.:.:,:.,:.:.: . . . _.... L.,...,. . . . . .r,;i..;..rt.....:.:.:jj :.:.:.:,:,:,:,:: : : . ...:.:,:,; ,:,:.:,:.:,z.,‘,: ,.,‘.‘,.:.~ j:::::::::::::::::.:.:.:.:.:.:.:.:.:.:.:.~.:.:.:.~.:.:.:.:.: . . . . . . . . . . . .._. “.‘c,.“.‘.‘L.:.:.:.~.:.:.:.:.:~.:.:~.:.:.:.: .,..._.,: ,:,:.:.:.:, :: :.:.: ” ” ” ” “.,.i.‘. w.+:.:.:.:i. :.:rr:::::.:.:.:.:.:.:::.:.:.:,:.~ :,f~.~,i:,:,:,:,:.:. ~ ,.,._ ,: :$,{ ,(,,,,,,,,,,,,_, :, ((, ,: .:,:.:.: . . . . . . . . . . . . . . . . . . . . . . . ..~... ,, ,, _, ,_, ,, _. ._, ,,.,,;,,,,,:,:,:, 

18 15-001 -KOl 1 700 --- 
:::::::::::j::::::::::~:::~:::::;:;:::::::::::::::::~~:~~:~:~:~:~~ ~~~~~~~~~ 

., _,..,...,.,, ,.,.,,,., 
:~4$$.....~~i~:::i , 5-oo1 -K2, , ~~~~~~ 

.:Q:‘.:......r.,..:.:.:,:..:.. ..:... ,“...,.,.,:,:.:.:.:.:,:,~.: 1 00/80’4’ ::::::::::::~~:~a:::::::::::::::::::::::::::::::~::::::::::::::: : .L...... ,_. __. ._. ‘“:.:.“r”‘::.:.:.:r.:.::::::::::::::j:i:t:::::::.:,:,:.:,: . . . . . . . . . . . . . . . ..‘.,.,,.,.., “““‘;,‘.‘.‘...:.:,:,:..,:.:.::: )“,:,:.:,:,‘.:,:.:,:,:,: :.:.:.:c.:d:......... . . . . I 
Diethylphthalate I IJ 1 15-OOl-KOl l 1 5,000 I --- I 
Di-n-butylphthalate I 1OJ 1 15OOl-K211 1 900 I ___ I 

I I I I I 

1 Weston Report: Phase II - Site Inspection Study Report, 1993. 

Bolded/shaded value indicates maximum detected concentration exceeds New Jersey 
Groundwater Quality Criteria and/or Federal MCLs. 

2 New Jersey Groundwater Quality Standards: New Jersey Administrative Code (N.J.A.C.) 
7:9-6. Bureau of National Affairs - Environmental Reporter - CD ROM. February 1995. 

Values in parentheses are Practical Quantitation Limits. “Where a constituent standard (the 
criterion as adjusted by the antidegradation policy and applicable criteria exceptions); is of a 
lower concentration than the relevant PQL (Table 1 in the Appendix), the Department shall not 
(in the context of an applicable regulatory program) consider the discharge to be causing a 
contravention of that constituent standard so long as the concentration of the constituent in the 
affected ground water is less than the relevant PQL.” (NJAC 7:9-6.9(c)). 

3 Drinking Water Regulations and Health Advisories. USEPA Office of Water, November 1994. 
Designations are as follows: 

G Maximum Contamination Level Goal 
A Action Level 
S Secondary Maximum Contaminant Level 
P Proposed 

4 Current MCL for trihalomethanes is 100 pg/L. 1994 Proposed Rule for Disinfectants and 
Disinfection Byproducts: Total for trihalomethanes combined cannot exceed 80 ug/L. 

J 
--- 

Estimated value. 
Criteria not available. 
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alternate interval where contamination is evident based on PID/FID readings and/or evidence such as soil 

staining or discoloration. These data will be used in concert with data collected in the SI report to provide 

information on the vertical and horizontal extent of contamination, if any, at the site. 

One surface soil sample will be collected from each side of the railroad tracks. Sample SS-1 and SS-2 will 

be collected approximately halfway between the soil boring sample locations on each side of the railroad 

tracks. These surface soils will be used to determine if past disposal activities have effected soils at the 

approximate center of the site along the north and south side of the railroad tracks. Sample locations and 

rationale are summarized in Table 17-4. Also, to define the impact of this site on adjacent wetlands, two 

surface water/sediment sample (SW-SD-l and 2) will be collected from the stream to the north of the site. 

One sediment samples (SD-2) will be collected from the southern wetlands, adjacent to the site. These 

wetlands to the south do not contain standing water, therefore no surface water sample will be collected 

from this location. Note that background soil and groundwater samples will be collected approximately 

250 feet east of Site 15, as detailed in Section 30. 

Surface and subsurface soils, sediment and surface water will be analyzed for TCL volatiles and 

semivolatiles, pesticides/PCB, TAL metals, and TPH. Sample analytes, bottle requirements and holding 

times are listed in Table 3-2. 

17.4 SITE MAPPING 

A general overview of the site dimensions, wetlands, surface features and adjacent structures, and 

roadways has been performed and that data has been used to update and improve site drawings. These 

changes have been incorporated into the site maps included in this section. Basewide mapping of surface 

features will be completed during the RI effort utilizing available Gls and Intergraph data. 

WP51\NAW\0422\Fi-51-5-5-21 B 17-7 



TABLE 17-4 

SAMPLING LOCAilONS AND RATIONALE 
SITE 15 

NWS EARLE, COLTS NECK, NEW JERSEY 

Sample Sample Location Sampling Rationale 

Four subsurface soil Two samples collected from each Will compare with SI data results 
samples (SB-1, SB-2, SB-3 side of the railroad tracks, at 2 to to determine depth and extent of 
and SB-4) 3 ft bgs. contamination, if any. 

Two surface soil samples Collected from location half way Determine if surface soil 
(SS-1 and SS-2) between the two soil borings on contamination is present from 

each side of the railroad tracks. past activities. 

Two surface water and Collected from the stream to the Determine if surface water and 
sediment samples north of the railroad tracks. sediment in wetlands north of the 
(SW/SED-1 and 2) site have been impacted. 

One sediment sample 
(SED-2) 

Collected from the wetlands to 
I 

Determine if the wetlands south of 
the south of the railroad tracks. the site have been impacted. 
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18.0 SITE 16 (EPIC SITE F (ROUNDHOUSE SITE)) 

18.1 SITE DESCRIPTION 

Site 16 and EPIC Site F are discussed within this Work Plan as one site due to the relative proximity and 

overlap of the two sites. This area is a 8-acre site, which is composed of a heavy equipment storage yard, 

and two railroad car storage yards that have been active since the late 1940s. Building C-50 is known as 

the Roundhouse and is used for maintenance and repair of locomotives and rail cars. Building C-19 is the 

forklift maintenance and repair shop. 

Site 16 is located north of Building C-19. EPIC Site F includes two former diesel tank areas around 

Building C-50, an oil-water separator and leach field east of Building C-50, an oil-stained portion of tracks 

north of Building C-50, a drainage ditch northeast of Building C-50, and a locomotive wash area and leach 

field north of Building C-l 9. The site layout is illustrated in Figure 18-l. Investigations at these areas are 

concerned with petroleum hydrocarbon contamination of soil, groundwater, surface water and sediment. 

An underground fuel line is located in the area north of Building C-l 9 and was used to transport diesel fuel 

from an underground fuel storage tank located at the northeast corner of Building C-50 to a dispensing 

station near Building C-19. This portion of the site was investigated during the 1992 SI field activities 

(Weston, 1993), as described below. A leak in the fuel line was discovered in 1977 and use of the pipeline 

was discontinued after the leak was discovered and excavated. 

Waste oils from locomotive maintenance were stored in a holding tank at the southeast side of 

Building C-50. This tank has since been removed under the UST program. Water from locomotive steam- 

cleaning operations in the past may have discharged water to sewer drains and to an oil-water separator 

near Building C-50. Water discharge from this oil-water separator is reported to have been sent to a 

drainage ditch along the west side of the railroad tracks, although a buried leach field may be present near 

the oil-water separator. The location of the oil-water separator leach field is shown on Figure 18-l and was 

installed on the downslope side of the separator. In 1989 the oil-water separator failed, and the ditch on 

the side of Building C-50 was excavated. Excavated material was disposed of as hazardous waste. Rinse 

water is currently collected and sent off site for disposal. The center of the tracks near Building C-50 is 

stained with thick oil, possibly from locomotive maintenance. 

Building C-19 is used as a forklift maintenance and repair facility and batteries may have been stored 

behind this building. Currently, high-pressure parts washing is performed on the concrete pad north of 

Building C-19. This wash water is not contained. The railroad storage yard to the west of Building C-19 

is used for rail car storage, and for heavy equipment storage. 
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18.2 PREVIOUS INVESTIGATIONS 

As part of the 1992 SI field activities, five soil borings were completed in the area north of Building C-18 

where the underground fuel-line leak was reported to have been located (Weston, 1993). Each soil boring 

was completed to the water table and one sample was collected at approximately 8 ft bgs, below the level 

of the fuel pipeline and above the water table. SI sample locations are shown in Figure 18-I. All soil 

samples contained elevated levels of TPH, ranging from 4,700 mg/kg to 22,000 mg/kg. Low levels of 

semivolatiles were also detected. A geophysical survey of the area during the SI indicated a number of 

buried lines at the site, however the exact location of the leaking fuel line was not determined. Maximum 

contaminant concentrations recorded during the Sl are presented in Table 18-I. 

18.3 REMEDIAL INVESTIGATION SAMPLING ACTIVITIES 

Based on the results of the SI soil data, additional sampling is warranted in the vicinity of the fuel-line leak 

and at other areas across the site. Due to the size of the site and the suspected presence of petroleum- 

contaminated soil at a variety of areas, a soil-gas survey will be performed across the site. A grid with 

1 00-foot spacings will be set up across the area (shown in Figure 18-1) and soil-gas samples will be 

collected from each gridline intersection. Several areas are suspected to contain petroleum-contaminated 

soils and the soil gas grid spacing will be reduced in these areas. Ten additional soil-gas points will be 

collected from the area around a diesel UST northeast of Building C-50. Fifteen additional soil-gas points 

will be collected from the tile drain leach field area northwest of Building C-50, and 15 additional points will 

be taken from an area of obviously contaminated soil at the north end of the site. A total of 20 additional 

soil-gas points will be collected along the outside of the site to determine the location of uncontaminated 

soils surrounding the site. Soil-gas samples will be collected and analyzed using an onsite facility to allow 

rapid sample turnaround. Based on the results of the soil-gas survey, soil borings and subsurface soil 

samples will be installed to investigate areas which may contain contamination. 

A total of 20 soil borings will be installed during the RI. The locations of 17 borings will be based on the 

soil-gas sampling data and three borings will be located in the vicinity of a removed UST near the 

southeast corner of Building C-50. Soil borings will be installed in areas suspected to be contaminated to 

define the magnitude, depth, and extent of soil contamination. Approximately 32 soil samples will be 

collected from these borings. At each boring, one soil sample will be collected from directly above the 

water table to determine if free product is present and if the release of contaminants has impacted the 

shallow groundwater. The remaining 12 soil samples will be collected from soil boring intervals which show 

the highest level of contamination based on visual observations, PID/FID readings, or to define the level 

of contamination at a specific depth interval. A summary of sample locations and sampling rationale are 

provided in Table 18-2. 
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TABLE 18-1 

SUBSURFACE SOIL RESULTS VERSUS REGULATORY CRITERIA 
SITE 18”’ 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum 

Concentration 
Detected 

Sample ID 
New Jersey Class IIA 

Subsurface Soil 
Standards”’ 

SEMIVOLATILES (mglkg) OWW 

Naphthalene I 25 1 16-003-BOlO 1 100 

2-Methylnaphthalene 

Fluorene 

Phenanthrene 

Pyrene 

Bis(2-ethylhexyl)phthalate 

110 16-003-Bl l O --- 

4.6 J 16-002-BOO7 100 

16J 16-003-BllO --- 

1.2 J 16-002-BOO7 500 

1.8 J 16-002-BOO7 100 

TPH OWW OWkg) 

Total Petroleum Hydrocarbons 22,000 16-003-BOlO *-- 
16-003-Bl l O 

1 Weston Report: Phase II - Site Inspection Study Report, 1993. 

2 New Jersey Cleanup Standards for Contaminated Sites Proposed New Rules: New Jersey 
Administrative Code (N.J.A.C.) 7:26D-3. 

J Estimated value. 
___ Criteria not available. 

WP51\NAW\0422\R-51-5-5-21 B 18-6 



TABLE 18-2 

SAMPLING LOCATIONS AND RATIONALE 
SITE 16 

NWS EARLE, COLTS NECK, NEW JERSEY 

Sample 

Soil gas samples. 

Twenty soil borings 
(SB-1 to SB-20) 

Twenty subsurface soil 
samples. 

Twelve additional subsurface 
soil samples. 

One sediment sample 
(SED-1) 

Three sediment samples 
(SED-2 to SED-4) 

Four sediment samples from 
sewers near former steam- 
cleaning area (SED-5 to 
SED-8) 

Four surface soils near 
current wash pad (SS-1, 
ss-2, ss-3, ss-4) 

Four groundwater samples 
(GW-1 to GW-4)” 

Sample Location 

Collected from site area every 
100 feet, plus specific areas will 
receive additional samples. 

Installed in areas with elevated soil 
gas results. (Seventeen locations to 
be based on soil gas survey results, 
Three locations within the vicinity of 
the former UST at the SE corner of 
Building C-51 .) 

One sample collected from above 
water table at each soil boring. 

To be collected as needed to define 
soil contamination. 

Collected from catch basin at north 
end of site. 

From drainage ditch northeast of 
Building C-50. 

Collected from storm sewer intakes in 
vicinity of former steam-cleaning 
area. 

Collected at 0 to 0.5 ft bgs from 
areas effected by wash water. 

From newly installed monitoring wells 
(MWl6-01, MWl6-02, MWl6-03, 
MWl6-04) 

Sampling Rationale 

Determine locations where soil 
borings will be installed. Soil 
gas samples will be analyzed 
on site with portable GC. 

Determine if subsurface soils 
are contaminated 

Determine if free product is 
present. 

Determine extent of soils 
contamination. 

Determine if past activities or 
runoff have impacted 
sediments. 

Determine if drainage or 
wetlands have been impacted 
by site activities. 

Determine if contamination 
present in sewers from parts 
washing activities. 

Determine if wash activities 
have impacted surface soils. 

Determine quality of 
groundwater below site. 
Define extent of free-phase or 
dissolved-phase product. 

* Four additional monitoring wells may be installed based on the results of the soil gas survey. 
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A total of four soil borings will be converted into monitoring wells (MWl6-1 to MWl6-4). One well will be 

located on the downgradient side of the former UST location. The remaining three well locations will be 

determined based on the results of the soil-gas investigation and soil borings. Up to four additional wells 

may be installed based on the results of the soil-gas investigation. Monitoring wells will be used to 

determine if free-phase or dissolved-phase product is present in the groundwater and to determine the 

groundwater flow direction at the site. 

Four surface soil samples @S-l to SS-4) will be collected from unpaved areas north of the high-pressure 

parts wash pad currently in use located near Building C-l 9 to determine if washing activities have impacted 

soils. Soils will be collected from the top 6 inches of soil from areas which show obvious soil staining. The 

approximate locations of samples are illustrated in Figure 18-1, although exact sample locations will be 

determined during field activities based on site conditions or location of surface staining. 

One sediment sample (SED-1) will be collected from the catch basin at the north end of the site. This 

basin may have received some surface water runoff from the site. Three sediment samples (SED-2 to 

SED-4) will be collected from the drainage ditch east of the railroad tracks which may have received 

discharge from the oil-water separator. Of these samples, one sediment sample will be taken from a 

location as close to the oil-water separator as possible, and two additional sediment samples will be 

collected along the drainage ditch. In addition, up to four sediment samples (SED-5 to SED-8) will be 

collected from the sewers in the vicinity of the former locomotive steam-cleaning area to determine if water 

from these activities may have spread contamination. Sediment samples will be collected from 0 to 

0.5 ft bgs. 

Soil and sediment samples will be analyzed for TPH, TCL volatiles and semivolatiles, PCBs and TAL 

metals. Sediment samples will also be analyzed for TOC and grain size. Groundwater samples will be 

analyzed for TPH, TCL volatiles and semivolatiles, and TAL metals. Sample analytes, bottle requirements, 

and holding times are listed in Table 3-2. 

18.4 SITE MAPPING 

A general overview of the site dimensions, wetlands, surface features and adjacent structures, and 

roadways has been performed and that data has been used to update and improve site drawings. These 

changes have been incorporated into the site maps included in this section. Basewide mapping of surface 

features will be completed during the RI effort utilizing available Gls and Intergraph data. 
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19.0 SITE 17 (LANDFILL) 

19.1 SITE DESCRIPTION 

The Site 17 Landfill occupies 3 acres adjacent to a tidal marsh. The site was used for the disposal of 

wood, forklift vehicles, empty paint cans and construction debris. The landfill surface is paved and is 10 to 

15 feet higher in elevation than the marsh area. The toe of the landfill is covered with vegetation. 

Infiltration is limited by pavement, and overland-flow drains toward the salt marsh north of the site. 

Groundwater flow is to the north-northwest toward the marsh. 

19.2 PREVIOUS INVESTIGATIONS 

During the SI, soil samples were collected from three soil borings and two monitoring well borings 

(Weston, 1993). Soil borings were conrpleted to the water table and subsurface soil samples were taken 

from between 5 and 11 ft bgs. Four monitoring wells were installed and screened in the upper water- 

bearing zone. In addition, four sediment samples were collected from the marsh area downgradient of the 

site. Figure 19-l illustrates the site layout and previous sampling locations. Soil samples were analyzed 

for metals and cyanide, and analytical results indicated that no significant concentrations of metals or 

cyanide were present. Elevated levels of volatiles, semivolatiles and pesticides were detected in sediment 

samples. Groundwater samples were analyzed for TAL metals, full scan of TCL compounds, and landfill 

parameters. Elevated levels of metals and landfill parameter indicators were present in groundwater. 

Maximum contaminant concentrations recorded during the SI are provided on Tables 19-1 to 19-3. 

19.3 REMEDIAL INVESTIGATION SAMPLING ACTIVITIES 

To determine if the landfill is impacting the sediment in the marsh, a total of six surface water and sediment 

samples will be collected from the marsh area. During RI field activities an inspection along the toe of the 

landfill will be performed to identify any groundwater seeps. Sampling will be performed in spring when 

seeps should be flowing. If flowing seeps or moist areas are found along the landfill edge, surface water 

and sediment samples will be collected at all seep locations. One seep has been identified at the site and 

will be sampled (SW/SED-1). It is estimated that two additional seeps will be located and sampled during 

the field effort (SWISED-2 and -3). If additional seeps are not located, the remaining surface water and 

sediment samples (SW/SED-4 to -6) will be collected in the wetlands immediately adjacent to the landfill 

where surface water and sediment is present. 
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TABLE 19-1 

GROUNDWATER RESULTS VERSUS REGULATORY CRITERIA 
SITE 17”’ 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum New Jersey Class IIA Federal Maximum 

Concentration Sample ID Groundwater Quality Contaminant 
Detected Criteria”) Level@) 

INORGANICS 

Aluminum 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

~~~~~~~~~~~ 
,ib#:a:3i:l:~:~:~:::i:~~:~~~~~~,~.:: ,, :‘: ,,:,:,.,‘,.,:,:,.~.,.f:.:: : : : : : : :‘,,:‘, ,.,. :‘:+:.:,:.:.:.:.:::::::~:~:$:: :,:,:.::: mm- ‘.‘,“.:.:.:.:.:.:.-:.~,:.;.:,:.,~ :.:,:.:......... ,.....,.. . . . . . ,,, ,,.,,..,... ,,,,., ‘(‘:‘:.:.:.“““,.“‘:.:.~~.~,::::: :(,~.~.I,:,~,:,~,~,,,~.,,,,~ :::” .., :, :::::: ,,:::::: . ...:::::: ,. . . . . . . . . . . . . . . . . . . ..r........~.....:.:::~: 
~~iDiii.:i::..:~~~~~~~~~ 50 ..,..,.. E .:.~.:,:::::,:.:........::.:,:,:,:.:,:.:.:,:.:.:,:.:.:,:.~::,~::~::~ :.:.: . . . . .._..... :,:.:.: .,.......,\...,.....,..~..,.,...._, . . . . . . . . . . . .i... ,‘,‘,‘,.,.~.,.,‘~‘~ f:‘:‘:.::‘:‘:.‘. 

551 MW17-04 2,000 2,000 

0.008 (20) 
.,.... 

~~ 5 “‘,‘.‘::::::::::‘:::,..., .A.. ‘.‘,‘.:.:.:.‘,‘.:.~..: . . . . . . . . . . . . . . . . . . . . . . ..~......A. . . . . . . ,. ,..~.VA.,... ‘.‘..‘“.C,.,,,.,.,.,.,.,,,~,~.~.~.~.~.~ ::::::.:r:::::::: :::::.:.:... .A.. . . . . .,,,.,.,....,_,.,,,,,,., . . . . . 

466,000 MW17-04 mm- --- 
.,.,...,. ,.,.,. 

M w 1 7-02 ~~~~~~~ ~~~~~~~ 
::::::::::::::::l:~:l:~#:I:~~~~:~:~~~~ ,.....,........ :,:.:.:,:::::::::,::::::: :,:, :.;.:.: .:.:,: . . . . .,.. . ..A... .L......,._ . . . . . . ..A..... . . . . . .._. i.~~~iij~:::::::::i::j:~:~::::~::~:::.:::~:~:~:~:~:~:~~:~:~:~:~~~~~~~~~~~~::~ 

44 MWl7-02 --- --- 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

81.5 MW17-02 1,000 1,300’G’ 
._. 

~ ___ 
::. i.~.i:i::::::::::i:::::~::::::~:~.:.~,:.:.:,:.:.:.:.:.:.:.: .._,_,...,.........,..,..,....., ,_: :, ..t... . . . . . . ..L.......... :,:.F:,:.i:.:.:.:.:.:,:.~::::::::::::j::::::,::::::::~~:~:~ ::::::::: 
::. .:.:v:.;.:. ,.;.: .:‘:.:.:‘: ‘...“:‘:‘:‘.‘:‘:‘:.:.:.:.:.:.:.:.:.:.~:::::::;:::::::: :.:,:,:,:.:,:. :_~,. MW17-01 ~~~~~~~~~~~~~ ~~~~~~ 
:‘:‘,‘.:.:.:.......i... .,.,...,_,.. ““.’ .. ““‘“‘:.:.:.:.:.:‘.I:.:.: ..~..,..~,.,..., ,,,,,,,,,,,. ‘~‘::“~:‘~“~‘.‘.‘.~...,.,v,.,..~,: .:,:.:,,.,..,,..,;,,,,,,~,~,~,,,~,~,,~,~,:~~~ . .~....X,.,.,. . . . . . ..A. . .._. . . . . . . . . . . . . . . . . . . ..I_......... . . . . . :.:,:., ,..,.,. :.:.:.:.:.:.:,:,~:,:.:.~:::: . . .A.... :,:,:.:,:,:,: ,.,.,_,.,. :,: .:,.. .,. ,._ 

76,100 MW17-04 --- --- 
: : : : : : : : ._,,.,. 

w,7-04 ~~~ ___ 
‘:‘:‘;. . . . (. :.:,:,::::::.::::::::::::::F:::::::~:.:.: : : : : : : : : .,,,.,,(,, : .‘.‘.‘.‘.‘.‘..,......:. :.:.:. :.:.: ‘:‘.:,:.:.:,:f4::‘::::::j:::i :::::: :::::: ::::::,:,: 

0.13 MWl7-01 
MW17-02 2 2 

Nickel 

Potassium 

Selenium 

Sodium 

43.3 MW17-02 100 100 

58,900 MW17-04 ___ -mm 

2.2 MW17-02 50 50 

Vanadium 

Zinc 253 MWl7-01 5,000 --- 

ORGANICS 

Acetone 51 MW17-04 700 --- 
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TABLE 19-1 (continued) 
GROUNDWATER RESULTS VERSUS REGULATORY CRITERIA f-l 
SITE 17”’ 
NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 

MISCELLANEOUS 

BOD 

Chloride 

COD 

Maximum New Jersey Class IIA Federal Maximum 
Concentration Sample ID Groundwater Quality Contaminant 

Detected Criteriac2) Level@) 

WIN ml~) OKI~) 

19,200 MW17-03 --- ___ 
~~~ Mw17-04 ~~~: 
:k ,:,: “::““i.’ ::.f:,:.,.r ~:,:,:::.:..:...,.~!:~~~~~~ . . . . . . . . i,....,.....,..,..,. :.:::.:.:,:.:.:.:.:.:.:.:.~:.: . t. . . . . . . . 25O,OOO’s’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~.....~................. ,.....,..... 

119,000 
MW17-01 --- me- 
MW17-03 

Nitrate/Nitrite 

Ammonia 

TOC 

100 MW17-02 10,000 10,000 
~~~,~~~:~~~~ M 
::::::+:.:.:.:.:.: . . . . . . . . . ,A., . . . ,... 

w17-04 ~~~~~~:~~~~ ___ 
:.:+:,:.:.:.:.:.: . . ..~...~......,.,...,.,...,.,......~..,...,.,.........: . . . . . . . . .,...,...,...,. . . . . . ,.,. 

97,200 MW17-02 --- ___ 

Phosphate 480 MWl7-01 ___ --- 
MWl7-04 

Sulfate 

Turbidity 

~~~~~~~~ MW1 7-03 ~:~~lBB~~~~~~~ ___ 
::::~:.:.:~:.:.:.:A: ,..i..,., !. ? . . . 

550 NTUc4’ MW17-04 ___ --- 

1 Weston Report: Phase II - Site Investigation Study Report, 1993. -\ 

BoldedIshaded value indicates maximum detected concentration exceeds New Jersey 
Groundwater Quality Criteria and/or Federal MCLs. 

2 New Jersey Groundwater Quality Standards: New Jersey Administrative Code (N.J.A.C.) 
7:9-6. Bureau of National Affairs - Environmental Reporter - CD ROM. February 1995. 
Values in parentheses are Practical Quantitation Limits. “Where a constituent standard (the 
criterion as adjusted by the antidegradation policy and applicable criteria exceptions); is of a 
lower concentration than the relevant PQL (Table 1 in the Appendix), the Department shall not 
(in the context of an applicable regulatory program) consider the discharge to be causing a 
contravention of that constituent standard so long as the concentration of the constituent in the 
affected ground water is less than the relevant PQL.” (NJAC 7:9-6.9(c)). 

3 Drinking Water Regulations and Health Advisories. USEPA Office of Water, November 1994. 
Designations are as follows: 

G Maximum Contamination Level Goal 
A Action Level 
S Secondary Maximum Contaminant Level 
P Proposed 

4 NTU - Nephelometric Turbidity Unit 

J Estimated value. 
--- Criteria not available. 
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TABLE 19-2 

SUBSURFACE SOIL RESULTS VERSUS REGULATORY CRITERIA 
SITE 17”‘) 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum 

Concentration 
Detected 

Sample ID 
New Jersey Class IIA 

Subsurface Soil 
Standards”) 

INORGANICS @w&t) 
Aluminum I 7,310 1 17-007-8010 1 

Arsenic 1 17-003-BOO5 1 

Barium I 14.9 1 17-003-BOO5 1 --- 

Beryllium I 0.82 1 17-003-BOO5 1 --- 

Calcium I 17,600 1 17-005-BOO6 1 --- 

Chromium I 36.1 1 17-003-BOO6 1 -mm 

Cobalt I 6.5 1 17-007-BOlO 1 ___ 

Copper I 19.1 1 17-005-BOO6 1 --- 

Iron 
I I I 

103,000 17-007-BOl O ___ 

Lead I 63.6 1 17-005-BOO6 1 --- 

Magnesium 

Manganese 

Mercury 

I 1,900 1 17-005-BOO6 1 m-w 

I 127 1 17-007-BOlO 1 --- 

I 1.2 1 17-006-BOO6 1 --- 

Nickel 
I I I 

11.8 1 17-005-BOO6 1 --- 

Potassium 1,130 1 17-003-BOO5 1 

Silver 
I I I 

4.6 17-007-BOlO --- 

Sodium I 1,300 17-005-BOO6 m-w 

Vanadium 72.5 17-003-BOO6 m-s 

Zinc 41.5 17-003-8005 --- 
17-005-BOO6 

Weston Report: Phase II - Site Investigation Study Report, 1993. 

2 New Jersey Cleanup Standards for Contaminated Sites Proposed New Rules: 
New Jersey Administrative Code (N.J.A.C.) 7:26D-3. 

Criteria not available. 
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TABLE 19-3 

SEDIMENT RESULTS VERSUS REGULATORY CRITERIA 
SITE 17”’ 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 

INORGANICS 

Maximum 
Concentration 

Detected 

(w/kg) 

Sample ID 
New Jersey Class IIA ER-L 
Nonresidential Surface Ecological 

Soil Cleanup Standardst2’ Criteria13’ 

WWW OwW 

Vanadium 16.1 17-003-DO01 7,000 ___ 

Zinc 33.9 17-003-DO01 1,500 120 

Cyanide 3.09 17-003-DO01 5,200 --- 

PESTICIDES OwW (mg/W (mg/kg) 
:I:::::i:ri:~i:i:~i:~~~~~~:~~~~:~:~~~~:~:~~:~:~:~:~~:~~~~~:::~:~ .,.,. ,.,...,., ,.,.,.(., 

4,4’-DDE i~~~~~~~~~~~~~ 9 . . . . .,:.:.:.:.: ‘.‘.‘. . . . . . . . . . . . . . . . . . . . . *:..i . . . . . . :.:c.:r::: :,:,:.:.:,:,‘.:,:.: 
~,~~~~~~lililII 

I:.:.:.:.:. . . . . . . . . . . . . . . . . . ..,.. . . . . . . . . . . . . . ..i.. .,.. . . . . . _.,.,.. ..,.. .,.,.,.,.,...,.,.i.:,: .,.,.,...,.,.,.,.,.,,_., ::::::::::.:::::4:~i::::::::::::::::::::::::~~: :,:.:. :.:.:.:,:.:.., ..,... .,.,. ‘(.“.:.:.I::,:~:,:,:.‘.:.‘.‘:‘:;:::,::: ,.,‘, . . . . . . . _,_,..,.,.,., 
4,4’-DDD i;a~~aiiC~~~~~~~~~~ 1 7-0,,4-Dool ‘.‘.‘,:.:.i:.:.:,:.:.:,. L. ,. . . ,._,,.,.,.,.,.(.,.,.,.,., 12 ‘.‘.‘~,.,...,.,..~,.,.....,.,.,.,.,~..,...,. ,L.. . ..n ~::::,:,:,:,‘,“.“................,..... . . . . . _.,,,_,.,.,.,.,.,.,.,.,., . :.:.:.: 

~~~~~~~~, 
“.““.‘.,,... .._.... . . . . . . . . . . . . . . . . . . .ii,..L.......,.,.... ~i:~:::::::::::::::::::::::~:~.~:.: . . . . . . . :,:.:.:,:. 

4,4’-DDT 

Endrin Aldehyde 

Alpha Chlordane 

Gamma Chlordane 

0.21 17-003-0001 --- --- 
._, . . .._ ‘.:.:.:.:.:.:.:.:.~:.:.:.:.:.:.:.;.~:.:,:.:.::::::~::::::::;::: ~l’i’~i”‘i’~~~~~~ 1 7~004~D001 
:;:i;$~l~!\g;!; _(_... $ .,.,. :.: ‘,‘.“.‘.‘.....:.:.:.:.:::::::::::::~:::: --- 
::::::::::::::.:.)):.:.:.:,:.:.:,:.:.:.:.:,:.:.:.:.:.:.~:.:.: .,..._.......,.,.. .,.,.,...,.,...,.,.. ::>::::,:.:.:.:.: . ..._,.,.,,,.. . . . . . . . .,.i_, ‘.‘.‘.‘.~:.:.:.:~:.~.:.,.,.,..~..,...,.....,.,~,.,...,....:.: .,.,......2:.:.:.:, 
~~~~~~~~~~~~, 17-003-DO01 ___ 
::::::::::::::::::::::::::::t:::~.:.:,:.:.: .,.,.,.,.,.,.,.,.,.,.,.,.... 

f-- 
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TABLE 19-3 (continued) 
SEDIMENT RESULTS VERSUS REGULATORY CRITERIA 
SITE 17”’ 
NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 

ORGANICS 

Maximum 
Concentration 

Detected 

(mglkg) 

Sample ID 
New Jersey Class IIA ER-L 
Nonresidential Surface Ecological 

Soil Cleanup Standards”) Criteriat3) 

OWW OWkg) 

1 Weston Report: Phase II - Site Investigation Study Report, 1993. 

Boldedkhaded value indicates maximum detected concentration exceeds New Jersey 
Groundwater Quality Criteria and/or Federal MCLs. 

2 New Jersey Cleanup Standards for Contaminated Sites Proposed New Rules: New Jersey 
Administrative Code (N.J.A.C.) 7:26D-7. 

3 The Potential for Biological Effects of Sediment - Sorbed contaminants tested in the National Status 
and Trends Program, NOAA Technical Memorandum No. OMA52 8/91. 

4 Value represents total Chlordane (alpha- and gamma-isomers combined). 

5 ER-L value of 4.0 mg/Kg for total PAHs also applies. 

J Estimated value. 
___ Criteria not available. 
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The site inspection will also identify erosion gullies which might be present along the toe of the landfill and 

may be transporting material into the marsh. If areas of erosion are found, up to two surface soil samples 

will be taken from areas of deposition along the gullies (SS-1 and SS-2). The exact locations where 

sediment and surface soil samples will be collected from the erosion channels and seeps, if any, will be 

determined during sampling operations. In addition, the four existing monitoring wells at the site will be 

sampled. A summary of sample locations and rationale is listed in Table 19-4. 

Analytical parameters for sediment and surface soil samples will include TAL metals, TCL volatiles and 

semivolatiles, and TCL pesticides. Soil samples will also be analyzed for TCL PCBs. Grain size and total 

organic carbon (TOC) will be determined for sediment samples only. Groundwater and surface water will 

be analyzed for TAL metals, TCL volatiles, semivolatiles and landfill indicator parameters. Sample analytes, 

bottle requirements and holding times are listed in Table 3-2. 

19.4 SITE MAPPING 

A general overview of the site dimensions, wetlands, surface features and adjacent structures, and 

roadways has been performed and that data has been used to update and improve site drawings. These 

changes have been incorporated into the site maps included in this section. Basewide mapping of surface 

features will be completed during the RI effort utilizing available Gls and Intergraph data. 
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TABLE 19-4 

SAMPLING LOCATIONS AND RATIONALE 
SITE 17 

NWS EARLE, COLTS NECK, NEW JERSEY 

Sample 

Three surface water and 
sediment samples 
(estimated) (SW/SED-1 to 3). 

Three remaining surface From wetlands immediately 
water and sediment samples adjacent to landfill where surface 
(SW/SED-4 to 6). water and sediment are present. 

Groundwater samples at 
4 existing monitoring wells. 

Two surface soil samples 
(potentially) (SS-1 and 2). 

Sample Location 
I 

Sampling Rationale 

Groundwater seeps along the toe 
of the landfill. 

Determine if any contaminated 
leachate is originating from 
landfill. 

MW17-01, MWI 7-02, MW17-03, 
MWI 7-04 

If areas of erosion are found, up 
to two surface soil samples will 
be taken from areas of deposition 
along the gullies. 

Determine if any contamination is 
migrating from the landfill and 
has impacted wetlands. 

Determine groundwater quality, 

Determine if contaminated soil is 
being transported into the marsh. 
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20.0 SITE 19 (PAINT CHIP AND SLUDGE DISPOSAL AREA) 

20.1 SITE DESCRIPTION 

Site 19 is an ordnance maintenance area where paint chips and paint sludge generated during painting 

operations were discharged to a topographic depression near Building S-34. The site was in operation 

from the early 1940s to the early 1960s. Paint slurries and solvent residues were discharged into the open 

drainage swale. Approximately 400 gallons of solvent/paint sludge were disposed of at the site. Past 

construction activities and building construction at the site may have removed a significant portion of the 

contaminated material. The site is a circular area approximately 300 feet in diameter that is surrounded 

by woodlands. Half of the site, from Building S-34 south to the site perimeter, is paved. The remainder 

has a gravel surface. The depression, which received sludge discharge is approximately 50 feet in 

diameter and 5 to 10 feet deep, is located in the center of the site behind a barricade. A small drainage 

ditch runs from the depression to the west, toward a wetlands. General groundwater flow direction is 

toward the small stream to the west of the site. Figure 20-l shows the physical features of the site. 

20.2 PREVIOUS INVESTIGATIONS 

During the SI (Weston, 1993), three monitoring wells were installed, and soil, sediment, surface water, and 
f- 

groundwater samples were analyzed. Cadmium, lead, and zinc were detected at elevated concentrations 

in soil. The upgradient well (19-l) contained a detectable level of cadmium. 

During the RI/FS (Weston, 1993), 24 surface soil samples were collected. Four samples were analyzed 

for TAL inorganics, and 20 were analyzed for cadmium and lead. Twelve sediment samples were collected 

from the depression and adjoining drainage swale and analyzed for TAL inorganics. Low levels of volatiles 

and metals were detected in surface soil samples and elevated levels of metals were detected in 

sediments, most notably from samples taken within the depression. Soil and sediment maximum 

contaminant concentrations are summarized on Tables 20-I and 20-2. 

During the RI/FS (Weston, 1993) three monitoring wells were installed. Groundwater samples were 

collected from all SI and RI/FS monitoring wells and analyzed for TCL organics, TAL inorganics, VOCs, 

and drinking water metals. MWI 9-2 and MWI 9-06 were analyzed for explosives. Two volatile compounds, 

methylene chloride and acetone, were detected in almost all samples and in blanks. These detections are 

likely due to laboratory/field contamination. No other VOCs were detected. DDE and DDT were detected 

at MWl9-02 from one sampling round. These compounds were undetected in later rounds. Elevated 

levels of metals were detected at monitoring wells. Table 20-3 summarizes the maximum analytical results 

for groundwater samples. 
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TABLE 20-I 

SURFACE SOIL RESULTS VERSUS REGULATORY CRITERIA 
SITE 19”’ 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum 

Concentration 
Detected 

Sample ID 
New Jersey 

Nonresidential Surface 
Soil Cleanup Standards”) 

VOLATILE ORGANICS @w/kg) OWkg) 

Methylene chloride 

Acetone 

60 19-028SOO2 170 

42 19-030-5002 1,000 

INORGANICS 

1 Weston Report: Phase II - Site Investigation Study Report, 1993. 
2 New Jersey Cleanup Standards for Contaminated Sites Proposed New Rules: 

New Jersey Administrative Code (N.J.A.C.) 7:26D-7. 
m-m Criteria not available. 
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TABLE 20-2 

SEDIMENT RESULTS VERSUS REGULATORY CRITERIA 
SITE 19”’ 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum 

Concentration 
Detected 

New Jersey ER-L 
Sample ID Nonresidential Surface 

Soil Cleanup Standards”) 
Ecological 
Criteria”) 

INORGANICS OWW OwW OWW 

1 Weston Report: Phase II - Site Investigation Study Report, 1993. 

Boldedkhaded value indicates maximum detected concentration exceeds New 
Jersey Groundwater Quality Criteria and/or Federal MCLs. 

2 New Jersey Cleanup Standards for Contaminated Sites Proposed New Rules: New 
Jersey Administrative Code (N.J.A.C.) 7:26D-7. 

3 The Potential for Biological Effects of Sediment - Sorbed contaminants tested in the 
National Status and Trends Program, NOAA Technical Memorandum No. OMA52 8/91. 

Criteria not available. 
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TABLE 20-3 

GROUNDWATER RESULTS VERSUS REGULATORY REQUIREMENTS 
SITE 19”’ 

NWS EARLE, COLTS NECK, NEW JERSEY 

Maximum 
Concentration 

Detected 

Sample New Jersey Class IIA Federal Maximum 
Groundwater Quality Contaminant Levelt3) ID 

Criteria”’ WV 

SEMIVOLATILES wgw wu OKl~) 

Naphthalene 

Bis(2-ethylhexyl)phthalate 

VOLATILE ORGANICS 

1J MW19-02 --- ___ 

2J MW19-02 3 (30) 6 

(W) 04l~) @M-) 

Methylene chloride 

Acetone 

INORGANICS wgw 

Aluminum 

Arsenic 

Barium I 237 MW19-06 1 2,000 I 2,000 I 

Beryllium 

Calcium 

Cadmium 

12,200 MWl9-02 

Cobalt 

Chromium 

Copper 

Iron 

26 MW19-06 --- 
:::j::j::::::j::::::::::::::::::::::::::::;:~,::~::~~:::~:::::::;~: .,.,.,.,_ .,. ~:“:“:::‘:““fi::~c~~~~~ MW, g-o6 
:::j:ii:::#:::~:3i::.~,.~:,~:,, :,:, :::::j: ::::: ?:j: :::: ‘:j ‘y:‘: : .., c. . . . ..i. .,........L...,.... ., ,,,,,,.,._., 

140 MW 19-06 

Potassium 20,200 MW 19-06 --- 

Magnesium I 13,000 1 MWl9-01 1 --- I m-m I 
Manganese 

Sodium 4,800 MW 19-05 50,000 --- 

Nickel 82 MW 19-06 100 100 

Lead 

Antimony 

I ’ . . . . ..,,.. M,,,,, g-06 : : : : : : : : : : : : ~~~~~~~ 
‘,‘.‘.L’...:.:.:.:.:::::F::::F::::F:::::i:j::::::::::::: ..V.~...~. 

,,,,W, g-0, ~,~~~~~~~~~ 
v.. ..,.. A.. ‘.‘.‘.‘.‘.~.):.:.:.:.:.:.:,:.:.:.:.. :.:.:.:.:.: _.,.....,.,.,.,.,...,.,:,: :.:.:.:,:.:.:,:.:.:.~.:.: .,.,_,.,.,_,.,.,..,..............,...,.,...,.,...,.,........~... 
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TABLE 20-3 (continued) 
GROUNDWATER RESULTS VERSUS REGULATORY REQUIREMENTS 
SITE 19”’ 
NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 

Selenium 

Maximum New Jersey Class IIA Federal Maximum 
Concentration Sample ID Groundwater Quality Contaminant Level13) 

Detected Criteria”) WW 

3.9 MWl9-01 50 50 

1 Vanadium I 630 1 MWl9-06 1 -___-- -I ___ 
I I I I 

Zinc 1,190 MW19-06 5,000 mm- 

1 Mercury I 0.58 1 MWl9-05 1 2 I 2 
PESTICIDES/PCBs 

4,4-DDE i”siel:~~~i3aa~~~~~~~ ,,,,W, g-02 :ii5:ij~i~,~~,~~~~~::::‘::“::“::::::::::~:~::~:~:~:~:~~:~ 
::::,:.:.:,:.:.:.:.: ,.,,.,L...................,...,............. > ,:,:,:,:.:. :.:.:.:,:.:.:.:.:,:.:.:,:.:.:.:.:.:.:.:.:.:.:,:.:.:.:.:.:.:.:.:.: ..,..,.,,..,. 

4,4-DDT 

1 Weston Report: Phase II - Site Investigation Study Report, 1993. 

Bolded/shaded value indicates maximum detected concentration exceeds New Jersey 
Groundwater Quality Criteria and/or Federal MCLs. 

2 New Jersey Groundwater Quality Standards: New Jersey Administrative Code (N.J.A.C.) 
7:9-6. Bureau of National Affairs - Environmental Reporter - CD ROM. February 1995. 

Values in parentheses are Practical Quantitation Limits. “Where a constituent standard (the 
criterion as adjusted by the antidegradation policy and applicable criteria exceptions); is of a 
lower concentration than the relevant PQL (Table 1 in the Appendix), the Department shall not 
(in the context of an applicable regulatory program) consider the discharge to be causing a 
contravention of that constituent standard so long as the concentration of the constituent in the 
affected ground water is less than the relevant PQL.” (NJAC 7:9-6.9(c)). 

3 Drinking Water Regulations and Health Advisories. USEPA Qffice of Water, November 1994. 
Designations are as follows: 

G Maximum Contamination Level Goal 
A Action Level 
S Secondary Maximum Contaminant Level 
P Proposed 

J 
--- 

Estimated value. 
Criteria not available. 
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20.3 REMEDIAL INVESTIGATION SAMPLING ACTIVITIES 
,T-- 

In order to further define the extent of metals contamination at the site, four soil borings will be installed 

in the small depression behind the barricades. Three soil borings (SB-1 , -2 and -3) will be located along 

the edge of the depression, as shown in Figure 20-2. Borings SB-2 and SB-3 will be collected in the 

vicinity of previous sampling locations 032 and 030 which showed high metals concentrations. In addition 

to analysis for TCL VOCs and TAL metals, these two samples will be analyzed for hexavalent chromium. 

One additional boring (SB-4) will be collected from near the center of the depression, in the vicinity of 

previous sampling location 031. One additional monitoring well (MW 19-7) will be placed south of the site, 

along the drainage path, to determine groundwater quality south of the depression area. At each soil 

boring, two soil samples will be collected. One sample will be collected from 0 to 2 feet to define the extent 

of sutficial soil contamination. One additional soil sample will be collected from 3 to 5 ft bgs, to determine 

,,I 

if metals have migrated through the soil from the surface. Previous soil samples at the site were collected 

from a depth of less than 2 feet. Therefore, one sample at each boring will be collected at 3 to 5 ft bgs 

to provide data on the depth and extent of soil contamination. 

One additional subsurface soil sample will be collected (SB-5) along the culvert (near previous sampling 

point 023) from a depth of 2 to 3 feet. The sample will be used to determine potential risk to receptors and 

vertical extent of contamination near the culvert. The sample will be analyzed for TAL metals only. 
f-“? 

Groundwater samples will be collected from all six existing monitoring wells and the one newly installed 

well. Groundwater samples will be collected using a low-flow pump to reduce turbidity and obtain a 

representative dissolved metals sample. 

Groundwater and soil samples will be analyzed for TCL volatiles and TAL metals. One groundwater 

sample and two soil samples will also be analyzed for hexavalent chromium. Table 20-4 lists the sample 

rationale for Site 20. Table 3-2 summarizes sample analytes, bottle requirements and holding times. 

One surface water/sediment sample will be collected from the discharge location of the culvert (near the 

SI sampling location 022). The sample will be analyzed for TCL volatiles, TCL semivolatiles, TAL metals, 

and TCL pesticides. 
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TABLE 20-4 

SAMPLING LOCATIONS AND RATIONALE 
SITE 19 

NWS EARLE, COLTS NECK, NEW JERSEY 

Sample Sample Location Sampling Rationale 

Four surface soil samples. From 0 to 2 feet from all Determine extent and magnitude of 
proposed soil borings (SB-1, surface soil contamination. 
SB-2, SB-3, SB-4). 

Four subsurface soil 
samples. 

From 3 to 5 feet from all 
proposed soil borings (SB-1, 
SB-2, SB-3, SB-4). 

Determine depth and magnitude of 
soil contamination. 

One subsurface soil 
sample. 

Seven groundwater 
samples. 

From 2 to 3 feet (SB-5). For risk (receptors) and remediation 
purposes of culvert soils. 

From (he six existing and one Determine groundwater quality at the 
newly installed monitoring wells site. 
(MW19-1, MW19-2, MW19-3, 
MW19-4, MW19-5, MWl9-6, 
MWl9-7). 

One surface water and Near discharge location of the 
sediment sample culvert (near SI sampling 
(SW/SD-l). locat ion 022). 

Determine if contaminants are 
leaving the disposal area. 
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20.4 SITE MAPPING 

A general overview of the site dimensions, wetlands, surface features and adjacent structures, and 

roadways has been performed and that data has been used to update and improve site drawings. These 

changes have been incorporated into the site maps included in this section. Basewide mapping of surface 

features will be completed during the RI effort utilizing available Gls and Intergraph data. 
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21.0 SITE 20 (GRIT BLASTING AREA AT BUILDING 544) 
/--- 

21.1 SITE DESCRIPTION 

The Grit Blasting Area at Building 544 is a small area behind Building 544 which houses blasting operations 

for the removal of paint from ordnance. A leaching field is reported to be present behind this building. Past 

disposal activities at this leaching field are unknown. Activities at the site included the disposal of paint 

chips and spent grit from site operations. An estimated yearly volume of disposed paint chips is 53 gallons 

(IAS, 1983). The spent grit was staged in an open pile southwest of Building 544. The pile was 

approximately 10 feet in diameter and 1 foot high and has recently been excavated. The material has 

recently been removed from the site. The site is bordered on the northeast by a marsh and wetlands. A 

gravel road accesses the site from Midway Road. A shallow drainage depression, which is approximately 

300 feet in length and 1 foot deep runs along the east and southeast boundaries of the site and discharges 

to the northeast toward the marsh. Surface water flows towards this marshy area. 

21.2 PREVIOUS INVESTIGATIONS 

Figure 21-l shows the existing sample locations of the Grit Blasting Area at Building 544. During the RI/FS 

(Weston, 1993), five sediment samples were collected, one in the grit pile and four in the drainage ditch. 

The soil samples were analyzed for TAL inorganics and cyanide. Two samples were also analyzed for 

pesticides/PCBs and SVOCs, and one sample was analyzed for VOCs. Elevated levels of semivolatile 

compounds and metals were detected from samples along the drainage. Only very low levels of volatiles 

(possible lab artifacts) were detected in surface soil samples. Analytical results for these samples are 

summarized in Tables 21-1 and 21-2. 

21.3 REMEDIAL INVESTIGATION SAMPLING ACTIVITIES 

To determine whether further action is required in the areas where blasting grit was stored, confirmation 

samples will be collected in the areas where the grit has been excavated. A total of five surface soils will 

be collected, as shown on Figure 21-1. Four samples (SS-01 to SS-04) will be collected from the 

excavated area to the south and southwest of the site. Sample SS-05 will be collected from the former 

location of a smaller pile southwest of the other samples. Samples will be collected from the top 0.5 feet 

of soil. 

Two surface water and sediment samples will be collected from these locations to determine the effect of 

past activities on the surrounding wetlands. These samples will be collected from the wetlands at the 

nearest point to the site where standing water is present. Sediment samples will be collected from natural 

migration pathways in areas of sediment deposition. Based on recent site visits, these sampling locations ,/“1 
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TABLE 21-1 

SUBSURFACE SOIL RESULTS VERSUS REGULATORY CRITERIA 
SITE 20”’ 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum 

Concentration 
Detected 

Sample ID 
New Jersey Class IIA 

Subsurface Soil 
Standards(*) 

VOLATILE ORGANICS OWW (mg/W 

Methylene Chloride 0.130 20-05 10 

Acetone 0.078 20-05 50 

1 Weston Report: Phase II - Site Investigation Study Report, 1993. 

2 New Jersey Cleanup Standards for Corltaminated Sites Proposed New Rules: 
New Jersey Administrative Code (N.J.A.C.) 7:26D-3. 
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TABLE 21-2 

SEDIMENT RESULTS VERSUS REGULATORY CRITERIA 
SITE 20”’ 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum New Jersey ER-L 

Concentration Sample ID Nonresidential Surface Ecological 
Detected Soil Cleanup Standards(*) Criieria(3’ 

SEMIVOLATILES 

Phenanthrene 

Anthracene 

:::::: :::::: :::.:.:.: .i. ~,i.........,:.:.:,:.:.:.:.:.:.:.:,:.~:::: 
~~~~~ 20-05 --e. 

~~~~~~~ 
‘.‘.‘.‘i.:.):.:.:.:,: .i_ ,i,. l... ..,._) ii. . . ‘.‘...A. .‘. . .._ ., ., ,_ ._,.,./_ ,_, ,,.‘.‘.‘., :::::::::i:::. ;’ :,‘:,<:$;z;j; 
. .../. ,... ,.... ,,,,,(,,.,_,.,.,_,,, ~.~,~,~,~:~,~;,~,~:~,~,~:~:~~,~:~~,~,~,~,:~~,~.~~,~~::~,~,~, 
~~~~~ 

20-05 10,000 
i!iii)x~~:::f::.:.:.:.:.: . ...\. ;i~~~~~~~~~~~ 

__.. ‘.‘.‘.:(.:.:.: 
::::::::.:.:.:.:.:;.:,y ,.,...,.....,...,._.......,.....,....~..,.......,..,. ‘,‘.“.,.X. .I._ ‘.‘,“:‘:‘:.:.:.:.~:,:.:.:.:.:.: I....,.,...,_,_....,.,.,,,,,,, .~:.:rr:::::,.:.:i::.:,::~:::::::::~~:~:~~:~::~:::::: i:~:i:~~::::::::~~::::::::::.:.:.:.:.:.:.:.:.:.:.:.~.:.:.:, I I 

Di-n-butylphthalate 0.2 J 20-05 10,000 --- 

Fluoranthene 3.4 20-05 10,000 0.6’4’ 

Pyrene 3.9 20-05 10,000 o.35C4’ 

Butylbenzylphthalate 0.55 J 20-05 10,000 w-m 

Benzo(a)anthracene 

Chrysene 

.y.:.:, :.:.:.:.:. :.:.:.: . . ..y .A.. :.:.j:.:.:.: ‘,‘I,,‘,~.~,~‘,~.‘.~,~,~,~,,., .,., 
‘.‘,‘.‘.‘.‘.‘.‘.~.‘.‘.‘.‘~‘~‘~.~:~’...~,~.~.~,~.:.;~:.~ .:,:,:: .,:,:,:.:,:, p, 

~~~~~~~ 20-05 2.5 ::::i:::::~:::::::::::::::::~::.:.:.:.:.:.:.:.:.:,:.~.~ .,.....,.,...: .....,.,,,,.,..... ~~~~~.“~~~.~,~.~,~.,.,,,~,~,,,,~,~~,,., 
~~~~~ 

. . . . . . . . . . :.:,:.:,:,:,:,:,:,:..:~:s:::~:~:::::::::~:::::~:~~~~~~~~~~ ‘,.:.:.:.:.:.:,:.:.:i ,...,..~,.....,...,.,...,.,., . . . . . . . . ..~.............:.:.~:.:.:.:.:.:.:.:.:,:.:.:,:.:.:.~:~:::~:::::::::::~: ~~~~~~~~~~~~~~~~~~ ,.....,.,,, 
‘,‘.‘.‘.‘..L._ ..L, _.,.. I. ,...............,i .,..,.., ,.y.. .:.:.:‘:::.:.::::::::::::~:::F::s . . . . . . . . . . . . ,,__,,_,, i _,.,.,_,.,,,.,, :.:.‘A _,.,.,.,.,.,_,._.i,_,.,...,.. 20-05 

~~~~~~~~ ~~~~~ 
.‘.‘.‘.‘.‘.:.‘:.‘,‘.:.:.:.: .,,,.,.,,..: . . . . ..I...... ‘,‘.‘.‘.‘... _.... L...,.,,.. . .._. ,. . . . . . . ::::::::::.;:.:.:;.:.:.:.:,..:.:.:.:.:,:.~.:.:.:.:.:,:.:.:.:.:.:.:.:.:.:.:,:.~.: . . . ..A. ..,.. ‘.‘.‘.:.~:.:.f:.:.:.:.:.:.:.:.:.:::.:.:.:., x, ,,,, :,‘;:‘:‘:.::.::‘;::; ::: ;: : ::: :::,:,:,. ‘V.‘.‘.. ““““:.:.:‘:.:‘:..i:,:.:.:.:...:.:.:.:.~:.:.,.:.:.:.:.:.~::::::::.:,:.:.: :.:,:,:,:,:,:,-/y ,.,‘,‘,.,.,‘~.,.,.~.~.~. ,.......A. 

:i:iii~~~~J~~~~~~~i:~~~~~~~~~ . . . . “,‘....,...‘....I.:::::::::.,.. i............,...._.,,,,~,,_,.~.,,_,, :.:.:.:.:.:.? ,...,.....,.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,_, . ..~i...~...~,...... ,/,,,_,., :,‘,‘;,‘.‘r.. . . . . ..~...........~,.,...... y.y.:““:‘“:‘: :.:‘:‘:.:‘:.:.:.:.::::::::?:.:,:,:.:,:, 
I I I 

Bis(2-ethylhexyl)phthalate 1 1.9 1 20-05 I 210 I 
mm- 

I 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Benzo(a)pyrene 

20-05 

20-05 

20-05 
I 

Indeno(l,2,3-cd)pyrene I I 20-05 I 
I 

Dibenz(a,h)anthracene 20-05 

Benzo(g,h,i)perylene I 20-05 I 

INORGANICS 

Aluminum 17,300 20-03 --- --- 

Arsenic 4.6 20-05 20 33 

Barium 325 20-03 26,000 --- 
i 
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TABLE 21-2 (continued) 
SEDIMENT RESULTS VERSUS REGULATORY CRITERIA 
SITE 20”’ 
NWS EARLE, COLTS NECK, NEW JERSEY 

Maximum New Jersey ER-L 
Analyte Concentration Sample ID Nonresidential Surface Ecological 

Detected Soil Cleanup Standards(*) Criteriaf3) 

Beryllium 
~~~~~~~~~ ,,., ,.,. .,.,,,, --- :~:::::::::t::::::::;:~:,~~:.:,, ,. ::~::::::::::.:.:.:.:.:.j::.:.:.: 20-03 

:~~,~~~~~~~~~~:~ 
‘~::‘:,:,:,:,.,‘:.:‘:.~‘:‘:. f’ ,.:.:.;. v>:,:.: .:. :.:.: ‘:.:‘:‘:: ::: ::. . . . . . . ,,.,.,,,,. __ ,__, : : : : : : : : : : : : . . . . . ..‘........,:,‘,~. ..::::~:i:i’i’biiiiE~~~~~~~~~~~~~~~ 

:.:.:.:.:.:.:.:.:.:.:,:,:,:,::::.:.:.:.:.:.~.:.~,~.:.:.: .,..(.,...,..._.,.,,..,.. VA’...... . . . . . . . . . . . . . ,.,.,,...,.,,,,_,,,,_,,,,_,,_, ” “:“““.~.~.‘.:‘::.‘.‘,‘,‘,‘,‘:‘.‘~’.’.’.’.~. .‘.‘.:‘:.:.::.::::::,:::,:.:.:.:~:~: :.:.:::::::::::::::::::::: .,.,.,.,.i,.,..., .,.,.i,,,.,.,.,.,,,.,.,.,.,.,.,.,.,,,., ,, ,, 

Calcium 6,750 20-03 --- m-m 

Cadmium 

Cobalt 

Chromium 

Copper 

Iron 

Potassium 

Magnesium 

Manganese 

Nickel 

Lead 

1.8 20-03 100 5 

64.9 20-01 --- --- 
. . . . ‘i.‘.:.):.:,:.:.:.:.:.:.:.:.:.:.:.:.:.~.;.:.~.;.:.:,:.:.:,~.~:,:.~:,; ~~~~~~ 20-03 ___ ::::::::.:c+x~:.:.:~:.:.:.:.:.. .,..........................., . . . . . . . . . . . . . . . ~::!:~:!:!:l:f:~::i:::~:~~:~::::::::::::.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:,:.:. 

~~~~~~~~~~~~ 20-01 :.:,:.: .,...,. . . . . . . . . . . . . . . . . . . . . . . . . . . ..~.... .,._ ,. .,... ,... . . . . 
54,100 20-03 ___ mm- 

1,930 20-03 ___ --* 

2,280 20-03 ___ ___ 

329 20-03 m-m -w- 

2,400 

Antimony 340 

Selenium 2.9 20-05 1,000 

Vanadium 47.1 20-05 7,000 

Zinc 
~~~ 20-03 
‘.~.:.:.:x.:.:.:~:.:.:~:.:+:+:.: , .,, .:j::j:::i:3;:$$:;*>; .~:.:.:.:.:.i,:.:.:.:.:.:.: .,.(.i,.,...,.,.,.,., :.:,..A ..,.... .A.. ‘.:.:.:.:.:.:.>>:b:.:.:.: :.:.:.:.:.:.:.:.: ,:.~,:.:.:,:.:,:,:. 

1 Weston Report: Phase II - Site Investigation Study Report, 1993. 

BoldedIshaded value indicates maximum detected concentration exceeds New Jersey 
Groundwater Quality Criteria and/or Federal MCLs. 

2 New Jersey Cleanup Standards for Contaminated Sites Proposed New Rules: New Jersey 
Administrative Code (N.J.A.C.) 7:26D-7. 

3 The Potential for Biological Effects of Sediment - Sorbed contaminants tested in the National Status 
and Trends Program, NOAA Technical Memorandum No. OMA52 8/91. 

4 Value represents total Chlordane (alpha- and gamma-isomers combined). 

5 ER-L value of 4.0 mg/Kg for total PAHs also applies. 

J Estimated value. 
-*- Criteria not available. 
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are estimated to be approximately 150 feet to the east of the site. Actual sampling locations will be chosen 

in the field based on the location of surface water and sediment and natural migration pathways (channels) 

which may have been effected by past site operations. One sample (SW/SED-1) will be taken from areas 

which may have been effected by the former grit piles and the other sample (SWKED-2) will be taken from 

northeast of the first sample location, at a wetland point adjacent to the leaching field. 

Three soil borings (SB-I, -2 and -3) will be collected from the leaching field area to determine if the 

leaching field may have affected the site. These samples will be collected using a hand auger, due to 

access problems for large equipment. Samples will be collected from 3 to 5 ft bgs to determine what effect 

the leach field may have had on the soils in the immediate vicinity. 

One aqueous and one sludge sample will be collected from the septic tank, and analyzed for TCL volatiles, 

TCL semivolatiles, and TAL metals. 

All soils, surface water, and sediment samples will be analyzed for TCL volatiles, SVOCs and metals. 

Table 21-3 lists the sample rationale for Site 20. Table 3-2 summarizes sample analytes, bottle 

requirements and holding times. 

21.4 SITE MAPPING 

A general overview of the site dimensions, wetlands, surface features and adjacent structures, and 

roadways has been performed and that data has been used to update and improve site drawings. These 

changes have been incorporated into the site maps included in this section. Basewide mapping of surface 

features will be completed during the RI effort utilizing available Gls and Intergraph data. 
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TABLE 21-3 

SAMPLING LOCATIONS AND RATIONALE 
SITE 20 

NWS EARLE, COLTS NECK, NEW JERSEY 

Sample Sample Location Sampling Rationale 

Five surface soil samples Confirmation samples from Determine effectiveness of grit 
(SS-1, ss-2, ss-3, ss-4, excavated areas. Taken from removal. 
ss-5). 0 to 0.5 feet. 

Three subsurface soil Collected from leaching field Determine effect of leaching field on 
samples (SB-1, SB-2, area at depth of 3 to 5 feet. soils. 
SB-3). 

Two surface water and 
sediment samples 
(SW/SED-1 and -2). 

One aqueous and one 
sludge sample (AQW- 
Ol/SLW-01). 

Nearest surface water and 
sediment to leaching field and 
former grit pile locations. 

Septic tank at the south east 
side of Building 544. 

Determine if past activities have 
effected wetlands. 

Determine if the septic tank is a 
potential source of site 
contamination. 

f-=-y. 
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22.0 SITE 22 (PAINT CHIP DISPOSAL AREA) 

22.1 SITE DESCRIPTION 

The Paint Chip Disposal Area is behind Building D-2 and previously consisted of approximately 50 square 

feet of stressed vegetation and discolored soils. The discolored soils resulted from past grit blasting and 

painting operations. However, the discolored soils and stressed vegetation are no longer visible at the site. 

The ground surface at the site is predominantly sand and gravel. Traces of paint stains were barely 

evident in the surface materials and were limited to black and red staining on the surface. The site is 

bordered by a railroad siding and to the east, a marshy area. A shallow drainage depression, which is 

275 feet in length and 1 foot deep, runs to the east of the site. 

22.2 PREVIOUS INVESTIGATIONS 

Figure 22-l shows the existing sample locations of the Paint Disposal Area. During the SI (Weston, 1993) 

three soil samples were collected. No contamination exceeding the NJDEPE ECRA soil guidelines were 

detected. During the RI/FS (Weston, 1993) six soil samples were collected in stained areas, three at 0 to 

1 ft bgs and three samples at 3 ft bgs. The three shallow samples were analyzed for TAL inorganics and 

cyanide, semivolatiles, and pesticides/PCBs. The three deeper samples were analyzed for VOCs. Metals 

were detected within normal ranges for naturally-occurring soils. Very low values of volatile and 

semivolatile compounds were detected in some samples. One pesticide, 4,4-DDT, was detected in one 

sample. Table 22-l summarizes the maximum concentrations detected in soil samples. 

Sediment samples were collected at six locations in the drainage ditch and analyzed for TAL inorganics, 

TPH, and pesticides/PCBs. Some metals were detected at slightly elevated levels, several semivolatile 

compounds were detected at J levels, and one pesticide was detected in a sediment sample (22-03). 

Table 22-2 summarizes the maximum concentrations detected in sediment samples. 

22.3 REMEDIAL INVESTIGATION SAMPLING ACTIVITIES 

Based on the lack of significant contamination noted in samples collected during previous investigations, 

past activities at the site have not significantly effected soils and sediment to warrant additional sample 

collection. Because of the minimal concentrations of compounds detected no additional samples will be 

collected during this phase of investigation. The data collected previously at the site will be re-evaluated 

and the site will be discussed in the RI/FS report. 
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TABLE 22-1 

SURFACE SOIL RESULTS VERSUS REGULATORY CRITERIA 
SITE 22(” 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 

VOLATILE ORGANICS 

Methylene chloride 

Acetone 

1 ,l ,l-Trichloroethane 

SEMIVOLATILES 

Maximum 
Concentration 

Detected 

OWW 

0.053 

0.22 

0.002 J 

OWkg) 

Sample ID 

22-09 

22-09 

22-09 

New Jersey Nonresidential 
Surface Soil Cleanup 

Standards”) 

OWkg) 

170 

1,000 

210 

(mg/W 

INORGANICS (mglkg) 
Aluminum 4,350 22-09 ___ 

Arsenic 2.7 22-08 20 

Barium 9.6 22-09 26,000 

Beryllium 0.45 22-08 2 

Calcium 55.2 22-07 --- 

Chromium 

Copper 17.2 22-08 600 
I 
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TABLE 22-1 (continued) 
SURFACE SOIL RESULTS VERSUS REGULATORY CRITERIA 
SITE 22”’ 
NWS EARLE, COLTS NECK, NEW JERSEY 

Maximum New Jersey Nonresidential 
Analyte Concentration Sample ID Surface Soil Cleanup 

Detected Standards”) 

INORGANICS (continued) ( WW MWW 

PESTICIDES/PCBs OWW OWW 

4,4-DDT I 5.2 J 22-09 9 
I 

1 Weston Report: Phase II - Site Inspection Study, Draft Report, February 1993. 

2 New Jersey Cleanup Standards for Contaminated Sites Proposed New Rules: New Jersey 
Administrative Code (N.J.A.C.) 7:26D-7. 

J 
--- 

Estimated value. 
Criteria not available. 
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TABLE 22-2 

SEDIMENT RESULTS VERSUS REGULATORY CRITERIA 
SITE 22”’ 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 

SEMIVOLATILES 

Maximum New Jersey ER-L 
Concentration Sample ID Nonresidential Surface Ecological 

Detected Soil Cleanup Standardst2’ Criteria(3’ 

(Wkg) OWW MWW 

22-06 

22-06 

22-06 

22-06 

22-06 

22-06 

22-06 I 

Fluoranthene 

Pyrene 

Benzo(a)anthracene 

Chrysene 

:::::::i:::ji:::i:~:~:~~:~:~:~:~~: ... . . . . . “‘.‘.‘..‘.‘.:.:.:.:.:.:.:.:.:,:.:.:.:,~ :::::::::::::,:.>:.:,:+:,:.:.:.:.:.:.. .,.,.i,. ,,.,,,.,.,,,,, ::::::::::::::::‘:::::::::::.:.:.:.:.:,:. 
:xi.:..:.:.:.:.: .,.......,Y,.,.i,, . . . . . . . . . ..“.....~.::j:::::::::j:::::: :i:i:ii:::::::::::::::::::::::::::::, 4 i:::::::::::::~:::::::::::~,:::::::, ,, ..L.... ‘.““.‘.:.~:.:.:.:.:.:.:.:.:.. . . . . . . . . . . . . ..L.. 
~~ i,,,,,,,,, 
~ 
::::::::.:.:c:s:$..::::::::i:::::: ..g ~:~:~~:~:~::::::::::::::~~:::::::::::::..:.:.~,~...:.:.:.:,:.:.:.:,:..,:,:,:.:,:,:,:.., 

10,000 

10,000 

_-_ 

10,000 

10,000 

10,000 

2.5 

2.5 

Bis(2-ethylhexyl)phthalate 0.077 22-06 210 mm- 

Benzo(b)fluoranthene 1.2 22-06 2.5 --- 

Benzo(k)fluoranthene 1.2 22-06 2.5 ___ 

Benzo(a)pyrene ~~~ 
i:::i::1:::~:::.:.~::::::::~:::::~:~:::::~.:.~ .:.:,:. ::::~~:i::.i.~.ii.:.: 1::: y:; 22-06 Fan 

“...‘.A..‘. .. .. :_. t.. . . . “““‘A) ‘... . ..~~~‘.~............. . . . . . . . . .. :i.:.:.:E.:::::::::::::::::~:~::::::tl.:::,~:~:~:~:~:,:,:,~,.,.,:,.;; ,.I. /.,..., ,,,,_,_,., . . . . . . . . L.. . . . . . . . . .,., ,.,,.,.,.,,,, . . . . . . . . :: .,.._, ,,.,,.,,,,,,, (,,,,,,, _,,, ,, :.... . . . . . . . . . . . . . . . ...,.. . . . . . y.:.:.:.: ..:.:,iF:,:: :.::::::“::::,:,:,:,:,:,: . . . . . . . : : .,.,. . . ..x. . . . . . .._...~...,.,,,,,,,,,,,,,~~,,,,,~,,,,, ,-, 

Indeno(l,2,3cd)pyrene 0.78 22-06 2.5 --- 

Dibenzo(a,h)anthracene 0.22 J 22-06 
~~~~~~~~~~~~~~~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . :_., ” ‘..” * ._ ““““..,;‘.‘,‘;...,...:.,......... . . . . . .._. .,...,.. . . . . .‘.‘.““.:.:.I:.:.:,:.:.:.:,,.. ..i.Lii,.,...,. ;p;:$::::i:::>.:.:,:.:.:.:.:.:.:,: ,,,,,/,~..........,...,.,..,,.,.,,,.,., ,__, . . . . . . . . . . . . . “““““,I,...,.;,.:......:.:.:... ,T....,.... ..L~..v..:w.. . . . . . . . . . . . . . . . . . . . . . . . . I.:.:.I,,,.,.,...,. . . . . . . . . . . . . . . . . . 0 ,,.,,,,,,,,,_,,,,,_,,, .i, . . . . . . ..e ,..,..,.‘,..,..,~. ~:,) ,,:, ~ :,:, _...,.,~........,..:,.,.,.,.. ,_, ,, ..‘,‘,‘,.,‘.:.:.,:,:,~.~~~~,~,~,~,:~:,~,:~:.:.:i,,,,,,,,,,,,, . . . . . . ,.,.. 

Benzo(g,h,i)perylene 0.83 22-06 2.5 --- 

INORGANICS OwW OWkg) OWW 

I Aluminum I 3,930 I 22-01 I --- I -mm 

I Arsenic I 3.3 I 22-07 I 20 I 33 

Barium 16.5 22-01 26,000 --- 

Beryllium 0.27 22-03 2 --- 

Calcium 1,260 22-01 --- m-m 

Cadmium 2.7 22-01 100 5 

Cobalt 5.2 22-01 ___ mm- 
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TABLE 22-2 (continued) 
SEDIMENT RESULTS VERSUS REGULATORY CRITERIA 
SITE 22”’ 
NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum 

Concentration 
Detected 

Sample ID 

New Jersey 
Nonresidential Surface 

ER-L 

Soil Cleanup 
Ecological 

Standardsf2) 
Criteriat3) 

. __ . 
INORGANICS (continued) (WW 

Sodium 

Nickel 

Lead 

Selenium 

8.6 22-01 2,400 30 

22-03 600 

0.37 22-04 1,000 ___ r”\ 

Vanadium 

Zinc 

PESTlClDESlPCBs 

4,4-DDT 

29.0 

119 

OWW 
. . . . . . . . . . . . ~~ 

I::.:.:.:.:.:.: . 
.:.~~:~~~~rrsfi:~:~:~:~:~ 
. . i:i......:.:.:. ,,:.:.:::::::::::j::::::::::::: . . .._...... .,...r..: . . . . . . . . . . . . . . . . . . . . . . . . . . :.:.~.:.:.:.:Q’...:.:...:.....~.:.:.:.:.:.:.:.~.~~.: .,.......,...,....,\...,..~_. . 

22-03 

22-01 

22-03 

7,000 

1,500 

OWW 

1 Weston Report: Phase II - Site Inspection Study Report, 1993. 

Bolded/shaded value indicates maximum detected concentration exceeds New Jersey 
Groundwater Quality Criteria and/or Federal MCLs. 

2 New Jersey Cleanup Standards for Contaminated Sites Proposed New Rules: New Jersey 
Administrative Code (N.J.A.C.) 7:26D-7. 

3 The Potential for Biological Effects of Sediment - Sorbed contaminants tested in the National 
Status and Trends Program, NOAA Technical Memorandum No. OMA52 8191. 

4 ER-L value of 4.0 mg/Kg for total PAHs also applies. 

mm- Criteria not available. 
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22.4 SITE MAPPING 

A general overview of the site dimensions, wetlands, surface features and adjacent structures, and 

roadways has been performed and that data has been used to update and improve site drawings. These 

changes have been incorporated into the site maps included in this section, Basewide mapping of surface 

features will be completed during the RI effort utilizing available Gls and Intergraph data. 
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23.0 SITE 23 (PAINT DISPOSAL AREA) 
,-x 

23.1 SITE DESCRIPTION 

The Paint Disposal Area near Building D-5 has been used since the early 1970s for repainting and 

stenciling torpedoes, aerial bombs, and other large ordnance. Sl work at the site (Weston, 1993) found 

a small amount of paint residue present inside the fence line, southwest of Building D-5, although no such 

residue was visible during an October 1993 preliminary RI site visit. An earthen berm about 20 feet high 

surrounds the north, east and west sides of the site. A drainage ditch and a small marsh are present west 

and north of the building within the bermed area. The site is partially paved, and overland runoff flows 

radially across the site into shallow drainage depressions which surround the site on three sides. The 

drainages flow toward the marshland, which contains standing water throughout the year. A tributary of 

Hockhockson Brook is located approximately 500 feet to the southwest of the site. SI work indicated that 

a shallow perched water layer may be p:esent above the water table aquifer at the site. 

23.2 PREVIOUS INVESTIGATIONS 

During the SI (Weston, 1993) six soil samples (from 0 to 3 ft bgs), eight sediment samples, and one 

hydropunch groundwater sample were collected for analysis. Sampling locations are shown on 

Figure 23-l. Sample analysis indicated that low levels of VOCs and metals were present in soil samples, 

low levels of organics and one pesticide were detected in sediment, and elevated metals were detected 

in sediments. Groundwater contained low levels of organics and some elevated levels of metals. 

Maximum contaminant concentrations recorded during the SI are listed in Tables 23-l through 23-3. 

,/---\ 

23.3 REMEDIAL INVESTIGATION SAMPLING ACTIVITIES 

In order to define the extent of soil and groundwater contamination at this site, subsurface soil, surface 

water, sediment and groundwater will be sampled. Three soil borings will be drilled at the site. Each 

boring will be converted into a monitoring well. Well/boring locations are shown on Figure 23-l. Boring 1 

(23MW-1) will be located at the northeast corner of Building D-5. The second boring (23MW-2) will be 

located a the southwest corner of the building where surface paint residue was observed previously. The 

third boring (23MW-3) will be located across the railroad siding, to the east (upgradient) of Building D-5. 

All three soil borings will be sampled at two intervals. One sample from each boring will be collected at 

perched water (if it is encountered during the drilling activity), or will be sampled based on field PID/FID 

readings or based on visual evidence of contamination. A second sample from each boring will be 

collected from the interval directly above the water table, at approximately 20 ft bgs. Each soil boring will 
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TABLE 23-1 

GROUNDWATER RESULTS VERSUS REGULATORY CRITERIA 
SITE 23”’ 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 

INORGANICS 

Aluminum 

Arsenic 

Beryllium 

Calcium 

Cadmium 

Cobalt 

Chromium 

Copper 

Iron 

Potassium 

Maximum New Jersey Class IIA Federal Maximum 
Concentration Sample ID Groundwater Quality Contaminant 

Detected Criteria”) Levelt3) 

o&l4 wm OKI~) 
23-00, -K029 ~H~~~~;~~~~~~~~~~ ___ 

.:.:.:.:.:.:.‘.:‘.:. ::...:~:.:.::“.::..::.::.:.‘.:.: .,.,.....,., _. _, ..A ,._. ,A,. ., ,._,.)_. .,. _. ., ..,...,., _. . . . . . . ,-&-00, -Ko2g ~~~~~~~~~~~~~~~~~ ~~,~i~:~~:~:~~~~~ 
,. _,, ,._, ,. .,, ..(.,./ . . . .._, . . . . . . . . . . . . . . .,.,.. . . . . . . . . . . . . . . . . . . . . . .,., ,.,. . . . . . . . ‘. .‘. .‘.‘. .‘.,.~.‘,‘.‘.:.:...:..::~. ~~ i,.ii,.,., ~ _..., 23-*o, -K02g ~~:~~~~~~~~~~~~ i:~~~~~~~~~~~~ 

,.,.,.,.,,.. ::..:........,. :.. ..f.. ,.. .,.,., ,.A:. 9.: ,... .,. .,. ._ ,. .(. .,. . . . . . . . ., ._, . . . . . . . . . .,. . . . . 
16,100 23-001 -K029 m-m --- 
.,. ,. ,.A i. . . ,A.. . . . . _..... .ji~:~ii~ii~~ii:i:::ijii:::...:.:.:.;::. ., .. . . ..i....... ‘iiiii,ii,iii~~,d,~~~~~~ 23-00, -K(‘yJg ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~ 

. . . . . . :..:.:,:::::..:,:...:,...,:.:.~:..::...,:i.::.’:::.:..:.:.:. :A:,.,‘. ..,. i:.:..:.: _.,.,.,.,.,.(. .,.,. . . . . . . ..r......~.:.:.::..“:...:.:.::. .:::.:.‘.‘.‘,‘.‘.:,:.:.. .:.:,:..,::.: . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,..,._. 
240 23-001 -K029 ___ --- 

:: j: .:,::.::::::: :;,;:,:I:‘::::::::;:.:: ?, . . . . :,:.,.:.:.:,....:.:.: . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~.......::.‘::::::,::~~:~:~~,~:,:~,~:,:~ ::; ;,i:::;i:, .‘.‘.‘.‘.‘.‘.‘..“.‘. . . . . ..,., :., .,...,.,. .:, ,., .~6,:i,iixlat~ii~ipli~~:~~i~.~ 23-00, _ K(,2g ~~~~~~~~~~~~~~~~~~~~: ~~~~:~~~~~~~~~ :,::..:.:.:.:.:.~:~~:::i ,..,:. t :._.. . . .._.. #::i:g::~:g: ,..C, C...,.,.,., .,. .:.:.:.~.:..::...f:::.:.~: ,..,. :,:.:.:.: .,.,... ,:.,.:“.:.‘.::.... :...:....:,~,:,:,.,.,:,~.:‘.:.., ,....,._..:...::...:...:, :.‘,f..‘,‘,:...‘.“..‘:. .:. ::.:,:.,..,..,..:...:. 
141 23-001 -K029 1,000 1 ,3oo’G’ 
. . . .._. .o . . . . ., .A... ‘.::ifiiiif~~~~~~~~ 23-oo1 -K02g il~~~~~d~~~~,~~~~ ___ 

,. .I,_._i_,. .,. .,.A:,.:,.: . . . . . . .._... ..__ _.. .:.:,:.:,‘,~:,:.,::.:.....::..:...:.:...::..:...:,: ..,.,.,.,.,.,,,... .,.,. ..:... ..,.......,.,.,.,.,. 

69,100 23-001 -K029 ___ w-m 

Magnesium 

Manganese 

Nickel 

22,100 23-001 -K029 mm- ___ 

Lead 

Vanadium 3,340 23-001 -KO29 --- ___ 

Zinc 587 23-001 -K029 5,000 -*- 

ORGANICS OKl~) wlw we) 

Methylene Chloride 
::::::.i:: . . . . .::.:.:..:.:..:::::.....:r.,:,~.:.:::.:::~:::~l:~~:~ i~i;ii~,iilr:~:!::ag~~~giji,ii~ 23-00, -Ko2g ~~~~~~~~.~:~~~~~~~,~~~ ~~2fi$lfll:liif:j:~~~~~~~:~ : :;,;:::y:::i:;:i:::;:;:::::::. ,.: ._,_:,:,:,: ~,.,‘~~,‘,‘..‘,.~.~,~.~,‘,‘,~ ji:::~.i::::;:aP:i::::::,: .:.:::.A,.: . ..F....:,:..,:,.,::,:,:,.,:.:,.,...,:,~;:.:F.l.:..:: .::..: :..::.‘.:‘,‘,‘,::.:,:..::. i .:.:r . . . . :...:,:.:.:.:.:...‘.::..:‘. .:...,.:.:.:.:...:L.:...:.:.:..::.’.:.:.:.’.:;.:.. 

Acetone 55 23-001 -K029 700 --- 

MISCELLANEOUS UQW wu ww 

TOC 76,000 23-001 -K029 --- --- 1 
1 Weston Report: Phase II - Site Investigation Study Report, 1993. 

Bolded/shaded value indicates maximum detected concentration exceeds New Jersey 
Groundwater Quality Criteria and/or Federal MCLs. 

Some elevated organics including DNT were reported in the draft interim SI but were 
unvalidated and were therefore not included in this table. 

2 New Jersey Groundwater Quality Standards: New Jersey Administrative Code (N.J.A.C.) 7:9-6. :/--- 
Bureau of National Affairs - Environmental Reporter - CD ROM. February 1995. 
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TABLE 23-1 (continued) 
GROUNDWATER RESULTS VERSUS REGULATORY CRITERIA 
SITE 23”’ 
NWS EARLE, COLTS NECK, NEW JERSEY 

Values in parentheses are Practical Quantitation Limits. “Where a constituent standard (the criterion 
as adjusted by the antidegradation policy and applicable criteria exceptions); is of a lower 
concentration than the relevant PQL (Table 1 in the Appendix), the Department shall not (in the 
context of an applicable regulatory program) consider the discharge to be causing a contravention of 
that constituent standard so long as the concentration of the constituent in the affected ground water 
is less than the relevant PQL.” (NJAC 7:9-6.9(c)). 

3 Drinking Water Regulations and Health Advisories. USEPA Office of Water, November 1994. 
Designations are as follows: 

G Maximum Contamination Level Goal 
A Action Level 
S Secondary Maximum Contaminant Level 
P Proposed 

J Estimated value. 
--- Criteria not available. 
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TABLE 23-2 

SEDIMENT RESULTS VERSUS REGULATORY CRITERIA 
SITE 23”’ 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum 

Concentration 
Detected 

Sample ID 
New Jersey Class IIA 
Nonresidential Surface 

Soil Cleanup Standards”) 

ER-L 
Ecological 
Criteriat3) 

INORGANICS OWW 

Aluminum 3,140 23-002-DO01 

(mglkg) 

mm- 

Arsenic 

Barium 

6.7 23-002-DO01 20 33 

27.5 23-002-DO01 26,000 --- 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

1.2 23-002-DO01 2 *-- 

~~ 23~004~D001 ,i ,.i. ‘.‘..,‘.‘,.,‘,‘,‘,:,:.:.:::::::::j:::::~:~:~:~:~:~~~~~:~:~ 
::::::::.:.:.:.:.:.:.:.:.:.:.:, 1.. ..:.:.:.:.:.:.:,:.:.:,:.:.:.:.:.: 100 ids ., .A...... .i . . . . . i....... .:::::j:::::::::::: :.:. i :.:.:., ‘:y:‘:‘:‘:‘:‘:‘:‘:.:‘:‘:y: ,.,.i. :.:.:.:.~:.:.:.:.:,:.:.:,:.:.:.:.:.:.:.:,:.:.:,:.:::::.:::~:::::::: :.:.:.: . . . . . . . . . . . . ..,.... ~..,._~,...,.,...,.,.,...,..~,.. ,,., ,_, ‘:i:i:::i’:i:~:i:i:3i:~:~~:~:~:~~:~:~:~:~~:~~~:~:~:~:~~:~:. 

1,480 23-002-DO01 --- --- 
,._.,. ,._. :~~:~:~:i:i:::~W:~:~:::~a”:::~::~::::~:~:~:~~~~~~~:~:~:~~ 

~~~~~~~ 23-006-DO01 ___ ““““.‘.‘A . ..i... 
‘~~~:~ 

..:::.:,:.:c.:.:.:::ji .::::::‘i:~:i:~:li::iii:~:~:~:~:~:~:~:~:~:~~:~~:~:~:~::~~- :.:.:.:..~....A.. ._:. 
2.6 23-008-DO01 _-- m-m 

Copper 27.9 23-004-DO01 600 70 f--l 

Iron 

Lead 

23,600 23-008-DO01 --- --- 
:::n~:::::j:~:i:.:.:~::::~:~:~:~:~..:.:.:.:.::~:.:.:.~....... 
~~~~~~~~~~ 23-004-DO01 600 

~~~~~:~:~ 
.::::::::::::::::::::::::::::,..,.,,,.,.,.:::::::::::::::::::::::::::. .:::::::.:::‘::j::j::::.:~:~:::::::,:~:::::::::::::::::::::~:::::: 

Magnesium 1,110 23-002-DO01 ___ --- 

Manganese 52.6 23-002-DO01 ___ --- 

Potassium 2,360 23-002-0001 --- ___ 

Silver 

Sodium 

~~~~PI~ ..:.:.:.:.:.:.:.:.:.:,:.:.:,:,: . . . . . . ..:.:.:.:.:.:.:.:.:,:.:. ::::::::~~:i:::liiiii~~~~~~~.~:~~:~::::~:::::::: :‘.:.:,:.:.:,:.:.:,:.: 23-008-DO01 2,000 
~:~~~ 

:.:.:.:...., .A.. ..~.........:...:.:.....:.:.:.:.:..:~:~~~~~~~~~~~~:~~~~~~: ~.‘.~~‘.‘.W. A. :x:.:+>:.: . . . . . . . . . . . .._.. ..:.:.:.:.. .,.. . . . . . . . ,,..,: ,.,.,.,.,.. 

73 23-002-DO01 --- --- 

Vanadium 

Zinc 

PESTICIDE 

4,4’-DDD 

94.9 23-002-DO01 7,000 ___ 
..i..._ ._,,,.,_,,,. :.:.:.:.:.~:.:.:.:.;.:.;. ~~~~~~~ .:3~::I:I::::::::::::::::::: ::::::.:~“:~:.:.:.:.:.:.~~.:.:.~.~:.:~:~:~:~:~~:~:~:~~~:~:~:~:~~ 23-004-DO01 1,500 

t:Xt:i~~~~~~~~ 
:::::::::~:r:::::::::::::::::::.:.:.:.:.:.: .i,_,.,.,.,.,.(.,.,.,.,.,.,.,., ‘......,:.:,:.:.:.:.:.~: . . . .._. :.:.,,:.,:.:.:.:.:::::::::::::::: ::::::::.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.;.:,: .,,,.,.,.,.,,(.( 

@w&O @VW OWkg) 

0.00084 23-002-Dl Ol 12 0.002 
I 
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TABLE 23-2 (continued) 
SEDIMENT RESULTS VERSUS REGULATORY CRITERIA 
SITE 23”’ 
NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum New Jersey Class IIA ER-L 

Concentration Sample ID Nonresidential Surface Ecological 
Detected Soil Cleanup Standards”) Criteriat3) 

ORGANICS OWW 

I Methylene Chloride I 0.003 J 1 23-002-0001 170 I m-m 

I Acetone I 0.038 J 1 23-002-DlOl 1,000 -mm 

I Phenol I 0.057 J 1 23-002-DO01 10,000 I m-w 
4-Methylphenol 

Phenanthrene 

Di-n-butylphthalate 

Fluoranthene 

0.13 J 23-002-DO01 --- mm- 

0.046 J 23-007-DO01 ___ 0.225’4’ 

0.058 J 23-002-Dl Ol 10,000 -..- 

0.11 J 23-007-DO01 10,000 0.6’4’ 

I Pyrene I 0.09 J 1 23-007-0001 10,000 o.35C4’ 

Benzo(a)anthracene 0.039 J 23-007-DO01 2.5 0.23’4’ 

Chrysene 0.07 J 23-007-DO01 2.5 o.4f4’ 

Benzo(b)fluoranthene 0.054 J 23-007-DO01 2.5 --- 

I Benzo(k)fluoranthene I 0.055 J 1 23-oo7-~001T 2.5 --- 

I Benzo(a)pyrene 0.041 J I 23-007-DO01 I 0.25 I o.4f4’ 

1 Weston Report: Phase II - Site Investigation Study Report, 1993. 

Bolded/shaded value indicates maximum detected concentration exceeds New Jersey 
Groundwater Quality Criteria and/or Federal MCLs. 

2 New Jersey Cleanup Standards for Contaminated Sites Proposed New Rules: New Jersey 
Administrative Code (N.J.A.C.) 7:26D-7. 

3 The Potential for Biological Effects of Sediment - Sorbed contaminants tested in the National 
Status and Trends Program, NOAA Technical Memorandum No. OMA52 8/91. 

4 ER-L value, of 4.0 mg/Kg for total PAHs also applies. 

J 
___ 

Estimated value. 
Criteria not available. 
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TABLE 23-3 
,!--- 

SUBSURFACE SOIL RESULTS VERSUS REGULATORY CRITERIA 
SITE 23”’ 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum 

Concentration 
Detected 

Sample ID 
New Jersey Class IIA 

Subsurface Soil 
Standards”’ 

INORGANICS @Wkg) OWW 

Cadmium 

Chromium 

Copper 

Lead 

Zinc 

ORGANICS 

2.1 23-005-BOO1 ___ 

239 23-002-BOO1 --- 

9 23-007-BOO1 --- 

560 23-002-BOO1 mm- 

558 23-002-SO01 --- 

(Wkg) (mg/W 

1 Methylene Chloride 1 0.008 J 1 23-006-8001 1 10 I 
I Di-n-butylphthalate I 0.048 J 1 23-003-BOO1 1 100 I 
I I I I I 

1 Weston Report: Phase II - Site Investigation Study Report, 1993. 
f---l 

2 New Jersey Cleanup Standards for Contaminated Sites Proposed New Rules: 
New Jersey Administrative Code (N.J.A.C.) 7:26D-3. 

J 
--- 

Estimated value. 
Criteria not available. 
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be converted into a monitoring well, which will be constructed such that the screened interval intersects the 

water table. Groundwater will be collected from each well for chemical analysis and water table elevations 

will be measured to define groundwater flow patterns at the site. A summary of site field sampling and 

rationale is included in Table 23-4. 

Five surface water and sediment samples will be collected at the site to define any potential impact past 

activities may have had on the surrounding wetlands. Two surface water and sediment samples 

(SW/SED-1 and -2) will be collected from the marsh just north of Building D-5. One sample (SW/SED-3) 

will be collected from standing water observed at the southwest end of the building, near 23MW-2. Two 

additional samples (SW/SED-4 and -5) will be collected from the drainage which may receive some runoff 

from the site. 

One shallow hand-auger boring sample will be collected from the base of the 1 l/2 inch pipe outfall located 

at the west side of Building D-5. The sample will be obtained from the 12 to 18 inch depth zone below the 

surface. 

Analytical parameters for all soil samples, all sediment, all surface water and groundwater will include TAL 

metals, TCL volatiles and semivolatiles, explosives and TCL pesticides. Sample analytes, bottle 

requirements, and holding times are listed in Table 3-2. 

23.4 SITE MAPPING 

A general overview of the site dimensions, wetlands, surface features and adjacent structures, and 

roadways has been performed and that data has been used to update and improve site drawings. These 

changes have been incorporated into the site maps included in this section. Basewide mapping of surface 

features will be completed during the RI effort utilizing available Gls and Intergraph data. 
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TABLE 23-4 

SAMPLING LOCATIONS AND RATIONALE 
SITE 23 

NWS EARLE, COLTS NECK, NEW JERSEY 

Sample 

Six subsurface soil samples 
from three borings. 

Sample Location 

One sample from each boring 
collected above water table. 
Additional sample from each 
boring from interval based on 
PID/FID or visual contamination 
or at perched water zone. 

Sampling Rationale 

Determine depth of soil 
contamination which may be 
present. 

Two surface water/sediment Collected from wetlands north of Determine if wetlands 
samples (SW/SED-1, -2). Building D-5. surrounding site have been 

impacted by site activities. 

One surface water/sediment Collected from ponded water Determine if area surrounding 
sample (SW/SED-3). southwest of Building D-5. site have been impacted by site 

activities. 

Two surface water/sediment Collected from drainage south of Determine if wetlands 
samples (SW/SED-4 and -5). Building D-5. One sample to be surrounding site have been 

taken upstream of where site impacted by site activities. 
runoff encounters drainage. 

Three groundwater samples 

One soil sample from a 
shallow hand-auger boring. 

Monitoring wells 23MW-1, Determine if groundwater 
23MW-2, 23MW-3. contamination is present at site. 

Collected from the soil at the Determine if the 1.5 inch pipe 
base of the 1.5 inch pipe located was a source of site 
at the west side of Building D-5. contamination. 
The sample will be obtained from 
the 12 inch to 10 inch depth 
zone, below the surface. 
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24.0 SITES 24125 (CLOSED PISTOL RANGES) 

24.1 SITE DESCRIPTION 

Sites 24 and 25 are closed pistol ranges which are no longer used for target practice. Due to the similar 

nature of the sites, their similar history, and the close proximity of the pistol ranges these sites will be 

combined and addressed by the RI in this one section. Activities at the site consisted of target practice 

using lead and copper-jacketed bullets which were fired into the impact berm (natural sand bank). It has 

been estimated that approximately 250 pounds of lead may be present at each site (Weston, 1993). Site 

layouts are illustrated in Figures 24-1 and 24-2. Preserved wooden posts are present at the site and form 

the firing platform, The impact berms are approximately 70 feet high and are composed of sand. No 

drainage swales are present at either site and precipitation infiltrates through the soil. Wetlands are not 

present near the sites. 

24.2 PREVIOUS INVESTIGATIONS 

Four soil samples were collected from shallow soil borings at each site from the berm behind the target 

area during the 1992 SI field activities (Weston 1993). The samples were collected from approximately 

3 ft bgs and lead slugs were removed from the material sent for analysis. Soil samples were analyzed for 

lead, zinc, copper, chromium and cadmium. Analysis indicated that lead was the primary metal of concern 

present at the site. Although 7 out of 8 analyses were rejected (the only acceptable analysis is the one 

listed in Table 24-1 which was 113 mg/kg), the maximum contaminant concentrations recorded during SI 

work are listed in Table 24-1. 

24.3 REMEDIAL INVESTIGATION SAMPLING ACTIVITIES 

In order to determine the amount of lead and other metals which may be present at the pistol ranges, soil 

samples will be collected at both site areas (24 and 25). At two locations within the impact berm at each 

site the approximate percent of lead slugs will be estimated at 6-inch intervals. Sample locations at each 

pistol range are shown on Figures 24-1 and 24-2, respectively. A hand auger or hand-driven spilt-spoon 

will be used to retrieve samples, and the contents of each sample will be sieved, and the percentage of 

whole or partial slugs will be noted in the site log book. It is estimated that the slugs are present to a depth 

of approximately 3 ft bgs. To determine the extent of soil contamination due to metals migration, two 

samples will be collected from each boring. One sample will be collected at 1.5 feet below the last depth 

where slugs are found, and one sample will be taken from 3 feet below this zone to be sent for analysis. 
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TABLE 24-1 

SUBSURFACE SOIL RESULTS VERSUS REGULATORY CRITERIA 
SITES 24 AND 25”’ 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum 

Concentration 
Detected 

Sample ID 
New Jersey 

Subsurface Soil 
Standards’“’ 

INORGANICS (WW (mg/W 

Chromium 2.4 24-004-BOO1 mm- 

Copper 82.6 25004-BOO1 --- 

Lead 113 25-003-BOO1 ___ 

Zinc 2.9 25-004-BOO1 --- 

1 Weston Report: Phase II - Site Investigation Study Report, 1993. 

2 New Jersey Cleanup Standards for Contaminated Sites Proposed New Rules: 
New Jersey Administrative Code (N.J.A.C.) 7:26D-3. 

Criteria not available. 
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Table 24-2 provides a summary and rationale of samples to be taken at each pistol range. The area will 

also be surveyed for possible drainage or erosion features which may transport lead or metals 

contaminated sediment away from the site. 

Analytical parameters for soil samples will include TAL metals and nitrate-nitrite. Sample analytes, bottle 

requirements, and holding times are listed in Table 3-2. 

24.4 SITE MAPPING 

A general overview of the site dimensions, wetlands, surface features and adjacent structures, and 

roadways has been performed and that data has been used to update and improve site drawings. These 

changes have been incorporated into the site maps included in this section. Basewide mapping of surface 

features will be completed during the RI effort utilizing available Gls and Intergraph data. 
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TABLE 24-2 
,f---Y 

SAMPLING LOCATIONS AND RATIONALE 
SITE 24/25 

NWS EARLE, COLTS NECK, NEW JERSEY 

Sample 

Two borings at each pistol 
range (SB-1 and SB-2). 

Two subsurface soil samples 
collected from each boring. 

Sample Location 
I 

Sampling Rationale 

Top and middle of berm impact Determine depth and relative 
zone. percentage of lead slugs in 

berm. 

Samples taken from 1.5 feet 
and 3 feet below maximum 
depth of slug penetration. 

Determine if lead contamination 
is migrating vertically into soil. 
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25.0 SITE 26 (EXPLOSIVE “D” WASHOUT AREA) 

25.1 SITE DESCRIPTION 

The Explosive “D” Washout Area is located behind Building GB-1. For one year in the late 1960’s, the site 

was used for the removal and recovery of ammonium picrate (known as Explosive “D”) from artillery shells. 

The ammonium picrate was removed from the shells by washing with hot water. The explosive was water 

soluble and the resulting solution flowed into a settling tank. Overflow from this settling tank flowed into 

an unlined percolation pit. Upon cooling, the explosive precipitated, and the precipitate was collected for 

reuse or disposal. According to the IAS report (Hart, 1983) as much as 20,000 pounds of ammonium 

picrate could have been lost to surface water due to heavy rainfall before the percolation pit was cleaned. 

Figure 25-l shows the physical characteristics of the Explosive “D” Washout Area. The site, which is 

approximately 200 by 200 feet in size, is situated at the intersection of Macassar and Midway Roads. 

There are two railway lines adjacent to the site that run toward the northeast. The ground surface at the 

site is relatively flat at approximately 150 feet above msl. The percolation pit is located in the center of the 

site and measures approximately 30 feet in diameter and 10 feet in depth. A tile-lined open pipe runs from 

Building GB-1 to the percolation pit. There is a septic system from Building GB-1 that crosses the site. 

The general direction of groundwater flow is to the southwest. 

25.2 PREVIOUS INVESTIGATIONS 

Figure 25-l shows the existing and proposed monitoring well and sample locations for the Explosive “D” 

Washout Area. During the SI (Weston, 1993) three monitoring wells were installed. Groundwater samples 

were analyzed for picric acid and pH. Picric acid was not detected and pH was within expected levels. 

During the RVFS (Weston, 1993), four soil samples were collected from the settling basin. Lead was 

detected at elevated levels in three samples. All other metals were within normal background ranges. 

Picric acid was detected at sample 004. No other explosive compounds were detected. 

One monitoring well was installed near the percolation pit. Groundwater samples from all SI and RVFS 

wells were collected and analyzed for TCL/TAL analytes, explosive compounds, pesticides/PCBs, VOCs, 

and drinking water metals. TCE was detected at MW26-01 at elevated levels (660 pg/L). Other volatile 

organic compounds, such as dichloroethanes, related to TCE as impurities or breakdown products, were 

also present. Because TCE is used as a degreaser for septic systems, the source of TCE may be 

associated with the septic system of Building GB-1. Low concentrations of several explosive compounds 

were detected in wells MW26-1 and MW26-4. Maximum concentrations detected at the site are 

summarized in Tables 25-1 to 25-3. 
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TABLE 25-l 

SURFACE SOIL RESULTS VERSUS REGULATORY CRITERIA 
SITE 26”’ 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum 

Concentration 
Detected 

Sample ID 
New Jersey Nonresident 
& Surface Soil Cleanup 

Standards”) 

INORGANICS 

Nitrate 6.1 26-01 --- 

Nitrite 3.4 26-01 -mm 

EXPLOSIVES 

Picric acid 27 26-04 ___ 1 
--.. No criteria available. 

1 Weston Report: Phase II - Site Investigation, Draft Report, February 1993. 

2 New Jersey Cleanup Standards for Contaminated Sites Proposed New Rules: 
New Jersey Administrative Code (N.J.A.C.) 7:26D-7. 
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TABLE 25-2 
,f-- 

SEDIMENT RESULTS VERSUS REGULATORY CRITERIA 
SITE 26”’ 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 

INORGANICS 

Maximum New Jersey Class IIA ER-L 
Concentration Sample ID Nonresidential Surface Ecological 

Detected Soil Cleanup Standards”’ Criteriac3) 

GWW Ox&d OWkO 

1 Weston Report: Phase II - Site Investigation Study Report, 1993. 

Boldedkhaded value indicates maximum detected concentration exceeds New 
Jersey Groundwater Quality Criteria and/or Federal MCLs. 

2 New Jersey Cleanup Standards for Contaminated Sites Proposed New Rules: New Jersey 
Administrative Code (N.J.A.C.) 7:26D-7. 

3 

--- 

The Potential for Biological Effects of Sediment - Sorbed contaminants tested in the 
National Status and Trends Program, NOAA Technical Memorandum No. OMA52 8/91. 

f---Y 
Criteria not available. 
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TABLE 25-3 

GROUNDWATER RESULTS VERSUS REGULATORY CRITERIA 
SITE 26”’ 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 

VOLATILE ORGANICS 

Maximum New Jersey Class IIA Federal Maximum 
Concentration Sample ID Groundwater Quality Contaminant 

Detected Criieria(*) Levelc3’ 

wu We) wm 

1 Vinyl chloride I 1J 1 MW26-1 1 0.08 (5) I 2 
Methylene chloride 

Acetone 79 MW26-3 700 m-m 

Carbon disulfide 1J MW26-1 me- 

1 ,l -Dichloroethene 

1,2-Dichloroethene 

Trichloroethene 

I- 

MW2& 1 ~~~~~ 7 ~:-:......-........ ‘.‘...‘.: ‘““t:::::::::::::::::::::::::::::::::::~.,:.:.,,:.:.:,:.:.:.:.:.:,:,:.:,:.:.:.:.:.:.:.:.:.:.:,: 
,,,,,,,,,& 1 Y:::::z:::::::p::;:;:::::::::::.:.: . . . . ..‘.....‘..~...,;,,, ~~~~rir:r~~~~~~~~~~~~~ ~~~~~~~ 

“.‘.,, . . . .‘.,,.‘... .I. ,.,... :.:,..A .,, ‘.‘,.....:,:.:.:.:.:.:,:.:.:.~.:.,.: ._.i,.i......,.,5,,,,, .h...i..... . . . . . . . . . . . . . :.:.:.:.:. ;.j .,,,,,,,:,:,:,:,,,,,,,,:,,,,,,, “‘. .‘. .. .u,. :.:y “““..‘.‘.‘I., .i...._,,.,,. ._,A. . . . . . . . . :x.:.:.:b . . . . ._: ,.,,, :;,‘(.,, ,,,,,_, :I_, ,, ,_, ,_, . . . . . . . . . .._._..... :.:.:,:.:,:.‘:‘:y.-:: ,...,.‘.(:.: ‘:‘~.:‘:‘:.A.:: :::: .A..... . . . . . . . . . . . . . ..,.. 
. .../... .,.,._., .,._.. ,..:,: .:.:..‘.::.:r.:.:.:.:.:.:.:.~,:.:.::::::::::::::::::::::::::::::~:~:~:~: 

~~~~ ,,,,,/,,,-&1 
:~:~:x.;,~,::~::“:i’ii~ i~::.:::::.::::::::::iiE ,.:,:.:. ;;.i:; 

~~~~~~~~~ 

., 
~~:~:~~~:~:~~:::::~:::::.:~,:.:,~.:.:.:.:,:.:.:... ,_,.,,,.,.,,,.,._,,.,,,.,. ::. 

..A.,...../ n...... . . . . . . . . . ..c.....:.:.:,:.::::i::::~:~~~~~~~.~~ 
,,)........ 

Toluene 1J MW26-1 1,000 1,000 

Xylene 3J MW26-1 40 10,000 

INORGANICS wsw wsw Mm 

WP51 \NAVY\0422\&5 I-5-5-21 B 25-5 



TABLE 25-3 (continued) 
GROUNDWATER RESULTS VERSUS REGULATORY CRITERIA 
SITE 26”’ 
NWS EARLE, COLTS NECK, NEW JERSEY 

Maximum Sample 
New Jersey Class IIA Federal Maximum 

Analyte Concentration ID Groundwater Quality Contaminant 
Detected Criteria”) Level@) 

INORGANICS (continued) @sM OKl~) wu 
.,.,,,.,,, .,, 

Antimony ~.~.~,:,:,~.~,):.~,~,:,:,~.:.:.:.:.:,:.:.~.:.:,~.:.:.:.:.:.:.:.:.:.~.~.:,~.....~.~.:.:.:.:,:.:. 

Vanadium --- 

Zinc 163 MW26-4 5,000 ___ 

Nitrate 
i’:::::~:~:~:j:~:~~:~:~:~::.:.:.:.:.:.:.~.:.:.:.:.:.:.:.:.:.:.:.:.:. i~~x~~~~~~~~~ MW26-4 
‘:‘:.:‘:‘r.:.:.:.:;,..,...... .,.i,.,.i,.,L.,.,.l,.,...,.,...,.,.,,,. :.:.:.:.:.:.,.,...,.,...; F...... 

Cadmium 

Mercury 1.9 MW26-4 2 2 

EXPLOSIVES ww WMJ wu 

2,4,6-TNT 1.27 MW26-1 --- --- 

RDX 0.94 MW26-4 ___ w-m 

Nitrocellulose/ 3.9 MW26-4 ___ --- 
Nitroglycerine (mg/L) 

Nitrate (as N) 1,500 MW26-1 10,000 10,000 

1 Weston Report: Phase II - Site Investigation Study Report, 1993. 

Bolded/shaded value indicates maximum detected concentration exceeds New Jersey 
Groundwater Quality Criteria and/or Federal MCLs. 

2 New Jersey Groundwater Quality Standards: New Jersey Administrative Code (N.J.A.C.) 7:9-6. 
Bureau of National Affairs - Environmental Reporter - CD ROM. February 1995. 

Values in parentheses are Practical Quantitation Limits. “Where a constituent standard (the 
criterion as adjusted by the antidegradation policy and applicable criteria exceptions); is of a lower 
concentration than the relevant PQL (Table 1 in the Appendix), the Department shall not (in the 
context of an applicable regulatory program) consider the discharge to be causing a contravention 
of that constituent standard so long as the concentration of the constituent in the affected ground 
water is less than the relevant PQL.” (NJAC 7:9-6.9(c)). 

3 Drinking Water Regulations and Health Advisories. USEPA Office of Water, November 1994. 
Designations are as follows: 

G Maximum Contamination Level Goal 
A Action Level 
S Secondary Maximum Contaminant Level 
P Proposed 

J Estimated value. 
m-m Criteria not available. 
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25.3 REMEDIAL INVESTIGATION SAMPLING ACTIVITIES 

To determine if the source of the TCE is present behind Building GB-1 or in the percolation pit, a soil-gas 

survey will be performed in this area. A grid with 25foot spacings will be set up across the area (shown 

in Figure 25-l) and soil gas will be collected every 25 feet. If areas show elevated soil-gas readings the 

grid will be modified in these areas. Approximately 75 soil-gas samples will be collected from the site. 

Soil-gas samples will be collected and analyzed using an onsite facility to allow rapid sample turnaround. 

Two soil borings will be installed in the area of the most significant soil-gas readings. It is assumed that 

these will be near the leaching tank and grease trap area. Samples will be collected continuously to the 

water table. Samples will be field screened for volatiles with a PID/FID. The sample with the highest 

reading from each boring will be submitted to the laboratory for analysis. 

One additional well (MW26-05) will be installed directly downgradient (west) of the percolation pit to 

determine the effect of the percolation pit on site groundwater. All monitoring wells at the site will be 

sampled. Based on the results of the soil-gas survey, up to two additional wells may be added to the 

current RI. Previous comprehensive sampling in the percolation pit was performed at a shallow depth 

(0 - .5 feet). In the 30 years since this pit was used, this depressed area may have been covered by 

additional sediment from erosion, vegetation decay, etc. Therefore, two additional borings will be installed 

in the pit. Two subsurface samples from each boring will be analyzed for VOCs, TAL metals, and 

explosives. 

Groundwater samples will be analyzed for TCL volatiles, metals and explosives. Sample analytes, bottle 

requirements, and holding times are listed in Table 3-2. Table 25-4 lists sample locations and sampling 

rationale. 

25.4 SITE MAPPING 

A general overview of the site dimensions, wetlands, surface features and adjacent structures, and 

roadways has been performed and that data has been used to update and improve site drawings. These 

changes have been incorporated into the site maps included in this section. Basewide mapping of surface 

features will be completed during the RI effort utilizing available Gls and Intergraph data. 
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TABLE 25-4 

SAMPLING LOCATIONS AND RATIONALE 
SITE 26 

NWS EARLE, COLTS NECK, NEW JERSEY 

Sample 

Soil-gas survey. 

Install one monitoring well Downgradient (west) of 
(MW26-05). percolation pit. 

Five groundwater 
samples. 

Four soil borings 

Sample Location 

25-foot intervals behind Building 
GB-1. 

From the four existing and one 
newly installed monitoring wells 
(MW26-01, MW26-02, MW26- 
03, MW26-04, MW26-05). 

Two borings at leaching 
tank/grease trap (SB-1 and 
SB-2) and two borings in 
percolation pit (SB-3 and SB-4). 

Sampling Rationale 

Identify source of volatiles (if present) 
behind building. 

Determine if percolation pit is 
adversely effecting groundwater. 

Determine groundwater quality at the 
site. 

~ Determine effect of leaching tank, 
grease trap and percolation pit on 
soils. 
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26.0 SITE 27 (PROJECTILE REFURBISHING AREA) 

26.1 SITE DESCRIPTION 

Site 27, located near Building E-14, has been used for shot-blasting, repainting, and restenciling of 
projectiles. Some of the waste material stored at the site includes oil-contaminated rags, paint chips, 
blasting shot and toluene. An accumulation of paint sludge covers a small portion of the site surface near 
the southeast corner of Building E-14. A railroad siding and small drainage swale are present on the east 
side of the site. Drainage at the site moves to the shallow depression immediately downslope and 
approximately 15 feet in distance from the area of paint sludge. Surface water infiltration occurs within this 
drainage depression. 

26.2 PREVIOUS INVESTIGATIONS 

The SI field activities at the site included collecting two soil samples (at 0 to 0.5 ft bgs and 0.5 to 1.5 ft bgs) 
from five different locations across the site, and collecting eight sediment samples (at 0 to 0.5 ft bgs) from 
the drainage ditch southeast of the site (Weston, 1993). Sample locations are illustrated on Figure 26-1. 
Analysis of soil samples detected low levels of pesticides, metals, PCBs, VOCs and semivolatiles. Elevated 
levels of lead and copper were detected. Sediment samples contained some elevated levels of metals and 
pesticides, and low levels of volatiles and semivolatiles. Maximum contaminant concentrations recorded 
during the SI are listed in Tables 26-1 and 26-2. 

26.3 REMEDIAL INVESTIGATION SAMPLING ACTIVITIES 

Sampling activities for the RI phase will include drilling soil borings and sampling subsurface soil to 
determine the vertical extent of contamination below the previous sampled depth of 0.5 to 1.5 feet. Three 
soil boring locations will be sampled as shown in Figure 26-1. Borings SB-1 and SB-2 will be drilled on 
either side of former sampling location 001-S within the paint chips which are present on the surface. 
Boring SB-3 will be located immediately downgradient of these borings, in the drainage basin southeast 
of the site. In order to define the vertical extent of contamination, three subsurface sample intervals will 
be collected from each boring. Subsurface soil samples will be collected for analysis at 1 to 2 ft bgs (below 
SI sample interval), immediately above the water table, and at one additional interval to be determined on 
the basis of field FID/PID readings or visual evidence of contamination. If no visual evidence or instrument 
readings are noted, the sample will be collected from 3 to 4 ft bgs. A summary of the sample locations and 
rationale is provided in Table 26-3. 
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TABLE 26-1 

SURFACE SOIL RESULTS VERSUS REGULATORY CRITERIA 
SITE 27”’ 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 

INORGANICS 

Maximum 
Concentration 

Detected 

OWW 

Sample ID 
New Jersey 

Nonresidential Surface 
Soil Cleanup Standards”) 

OwW 
Aluminum I 6,990 1 27-005SOO2 1 --- I 
Arsenic 

I I I 

I 17.1 1 27-002SOOl t 20 I 

Barium 1 27-002SOOl 1 

Beryllium 0.54 27-001 SO01 2 

Cadmium 64.4 27-002SOOl 100 

Calcium 364 27-003SOOl --- 

Chromium 
I I 

I 1,620 1 27-002SOOl 1 --- I 
Cobalt 52.4 27-002SOOl --- 

,. . . ,. ,. . ,. ,. ,. . . ,, ,., 
Copper ~~~~~“‘“‘...‘.‘.. .:.~~l5;n:::-:~~::::::~ .::.:.:.:.:.:.:::.:.:. iiiX’iQ~;~::a~~:~~~~~:~ ::::: i:::~:ii3i.‘i8iii~~~~~~: 27-002~SO0 1 600 
Iron 349,000 27-002SOOl --- 

Lead 600 

Magnesium 466 27-002SOOl --- 

Manganese 2,560 27-002SOOl ___ 

Mercury 0.41 27-002SOOl 260 

I 377 1 27-002SOOi 1 
Potassium 265 27-001 SO02 ___ 

Selenium 2.5 27-001 SO01 1,000 

Silver 32.2 27-002SOOl 2,000 

Sodium 1 27-005SOOl 1 I 
Vanadium 13.6 

Zinc 774 

Cyanide 2.76 

PESTICIDES OWW 

27-005SOO2 

27-002SOOl 

27-004SOOl 

7,000 

1,500 

5,200 

OWW 

Heptachlor 1 0.00071 J 1 27-002-5001 1 0.65 I 
Endosulfan I i 0.0032 J I 27-002SOOl I 52 

4,4’-DDE 1 0.00075 J 1 27-004SOOl I 

PCBs 0w.Q) @Wkg) 
Aroclor-1260 I 0.6 27-002SOOl 2 
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1 Weston Report: Phase II - Site Investigation Study Report, 1993. 

Boldedkhaded value indicates maximum concentration exceeds New Jersey Surface Soil 
Cleanup Standards. 

2 

J 
--- 

TABLE 26-1 (continued) 
SURFACE SOIL RESULTS VERSUS REGULATORY CRITERIA SAMPLES 
SITE 27”’ 
NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 

ORGANICS 

Maximum 
Concentration 

Detected 

OwkO 

Sample ID 
New Jersey 

Nonresidential Surface 
Soil Cleanup Standards”’ 

(mglkg) 

New Jersey Cleanup Standards for Contaminated Sites Proposed New Rules: New Jersey 
Administrative Code (N.J.A.C.) 7:26D-7. 

Estimated value. 
Criteria not available. 

26-4 



TABLE 26-2 

SEDIMENT RESULTS VERSUS REGULATORY CRITERIA 
SITE 27”’ 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum 

Concentration 
Detected 

INORGANICS 

New Jersey ER-L 
Sample ID Nonresidential Surface Ecological 

Soil Cleanup Standardst2) Criteriat3) 

OwW (Wkg) 
Aluminum 1,190 27-001 -DO01 --- mm- 

Antimony 340 
~~~,~~~:~~~~ 
yx.:.~.:.:.:.:.:.:.:.~ .,,.:,: :;:~:::::::::::::::::: .:.:.:.:.:.:.:.:.~:::j::::: : ::::r.xx+.:.:.:.:.:.:.:.:.:: ,, .,.,., ,_: ,:::: ::, L~.rs....~...r :.:.:.:::: ..,.....A. ,..,._...._ 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

4.3 27-001 -DO01 

199 27-001 -DO01 26,000 

0.31 27-001 -DO01 
.i.. .A...,., i.,:.: _.i. :.~;,:.:...:.:.~:.~,;.:.~.:.~:.:.:,:,~ 

~~~~~~ 

270 27-003-DO01 --- 

Chromium 

Cobalt 9.3 27-001 -DO01 --- 

Copper 

Iron 

~~ 
. . . . . . ..i............ .,......: . . . . . . ,__.,._/., :~:~::::::::::::::::::::::::‘:.:.:.:.:.:.~.;.: ,:_:._.,., :,‘,‘,‘.“:‘:‘::: ,,,.,,.,_ ,_:: 

22,500 27-001 -DO01 m-s 

Lead 

Magnesium 226 27-001 -DO01 ___ 

Manganese 

Mercury 

Nickel 

165 27-001 -DO01 --- 

~~~~~ 27-oo1 -D001 
‘.S’. ../.. ‘.‘.“A.: . . . . . . .i,. i.., \.h .: . . . . . . . . . . . . . . . .., ., .,.,._.,.,,.l.. P... ..,...... ..,.. ......ij....,.j../.,....., ,..., :,:.c,: .:.);;;;,,,,; I 

15.8 27-001 -DO01 

Selenium 

Silver 

1.6 27-001 -DO01 --- 

2,000 
I 

Sodium 25.9 27-001-0001 -mm --- 

Vanadium 3.1 27-003-DO01 7,000 ___ 

Zinc 

Cyanide 

1,500 
~~ 
.:c~:.:.:.:.:~:.:i:.:.:.:.: .,‘,‘,..‘,.,‘.‘,..:,:,~,~.~, i:y..~:~:::~~ ::::::::::.;:,:,:,:.::::::::::::.> _.,.........,_,.,.,,,., “‘.‘:::::.::::::::::::. . . . . . . . . . . . . . . . . . 

1.84 27-001 -DO01 5,200 m-s 
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TABLE 26-2 (continued) 
SEDIMENT RESULTS VERSUS REGULATORY CRITERIA 
SITE 27”’ 
NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 

PESTICIDES 

4,4’-DDE 

4,4’-DDT 

Gamma-chlordane 

ORGANICS 

Maximum New Jersey El+L 
Concentration Sample ID Nonresidential Surface Ecological 

Detected Soil Cleanup Standardst2) Criteriat3) 

@xVkg) (w&O OWW 
.I.. ‘.....:.:.:.:.:.~~~~~~,:::::::::~:f::;:::::::;::::::::::::::: 

9 ~~~~~~~~~~ 
:::::‘::.:.:e.:.:.:.: .....,...,......l.,.... 

9 

0.00037 J 27-008-DO01 me- o.ooo5’4’ 

(mglkg) OwVW (WW 

1 

2 

3 

4 

5 

J 
mm- 

Weston Report: Phase II - Site Investigation Study Report, 1993. 

Boldedkhaded value indicates maximum detected concentration exceeds New Jersey 
Groundwater Quality Criteria and/or Federal MCLs. 

New Jersey Cleanup Standards for Contaminated Sites Proposed New Rules: New Jersey 
Administrative Code (N.J.A.C.) 7:26D-7. 

The Potential for Biological Effects of Sediment - Sorbed contaminants tested in the National 
Status and Trends Program, NOAA Technical Memorandum No. OMA52 8/91. 

Value represents total Chlordane (alpha- and gamma-isomers combined). 

ER-L value of 4.0 mg/Kg for PAHs also applies. 

Estimated value. 
Criteria not available. 
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TABLE 26-3 

SAMPLING LOCATIONS AND RATIONALE 
SITE 27 

NWS EARLE, COLTS NECK, NEW JERSEY 

Sample Sample Location 

One shallow subsurface soil Collect at 1 to 2 ft bgs from 
sample from each boring. SB-1, SB-2, 88-3. 

Sampling Rationale 

Determine the vertical extent of 
soil contamination extends below 
previous sampling interval. 

One intermediate subsurface Collect from SB-1, SB-2, SB-3 Determine the vertical extent of 
soil sample from each boring. at 3 to 4 ft bgs or from zone of soil contamination. 

obvious contamination. 

One deep subsurface soil 
sample from each boring. 

Collect from SB-1, SB-2, SB-3 Determine the vertical extent of 
immediately above water table. soil contamination. 
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Analytical parameters for soil samples will include TAL metals, TCL volatile and semivolatile organic 

compounds, TCL pesticides/PCBs. Sample analytes, bottle requirements, and holding times are listed in f-l 

Table 3-2. 

26.4 SITE MAPPING 

A general overview of the site dimensions, wetlands, surface features and adjacent structures, and 

roadways has been performed and that data has been used to update and improve site drawings. These 

changes have been incorporated into the site maps included in this section. Basewide mapping of surface 

features will be completed during the RI effort utilizing available Gls and Intergraph data. 
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27.0 SITE 29 (PCB SPILL SITE) 

27.1 SITE DESCRIPTION 

This site is located in a storage yard that was the location of a PCB spill from a transformer in 1981. Within 

5 days after the spill, all discolored soil (over 120 cubic feet), was disposed of off site. Confirmatory 

sampling at the spill site was not performed. NWS Earle is planning to build a one-story, brick building at 

the site which wit1 function as a new hazardous waste storage facility. A railroad spur and wetlands are 

located to the east of the site and Saipan Road is located along the west side of the site. 

27.2 PREVIOUS INVESTIGATIONS 

During the 1992 SI field investigation, five soil samples (from 0.5 to 1.5 ft bgs) were collected from the area 

of the PCB spill at Site 29 (Weston, 1993). Figure 27-l illustrates the sample locations at the site. Minor 

amounts of pesticides and PCBs were detected at concentrations below New Jersey cleanup standards. 

One sample (SOOI) contained high concentrations of TPH (28,000 mg/kg). Maximum contaminant 

concentrations recorded during the SI are listed in Table 27-l. 

As part of the environmental site evaluation for the proposed hazardous waste storage facility additional 

field work was performed at the site. To further evaluate the possible contamination which might exist, and 

to assess site foundation conditions, seven soil borings were completed at the site in mid-1993 (Haley & 

Aldrich, Inc., 1993). Soil borings were completed to depths ranging from 17 to 42 ft bgs, and were sampled 

at 5 and 10 ft bgs. Six of the seven borings were converted to monitoring wells. Trace levels of VOAs, 

semivolatiles, pesticides and PCBs were detected in the soils, all below New Jersey subsurface soil criteria. 

Groundwater samples indicated that trace to low levels of VOCs and semivolatiles were present, and no 

detectable concentrations of pesticides or PCBs were present. Elevated levels of benzene (30 ppb) and 

DCE (25 ppb) were reported in MW-4. Total lead and total chromium were present in levels above State 

cleanup criteria. 

27.3 REMEDIAL INVESTIGATION SAMPLING ACTIVITIES 

Field activities for the RI phase of work will focus on the high TPH hit found during the SI, and will sample 

groundwater to determine if levels of organics persist. Two soil borings (SB-1 and SB-2) will be installed 

in the immediate vicinity (within 10 feet) of the high TPH reading at former sampling location 001-S. 

Sample locations are shown on Figure 27-l. Continuous split spoons will be collected and screened with 

a PID/FID. One sample will be collected from each boring based on visual contamination or PID/FID 
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TABLE 27-1 

SURFACE SOIL RESULTS VERSUS REGULATORY CRITERIA 
SITE 29”’ 

NWS EARLE, COLTS NECK, NEW JERSEY 

Analyte 
Maximum 

Concentration 
Detected 

Sample ID 
New Jersey Nonresidential 

Surface Soil Cleanup 
Standards”’ 

PESTICIDES 

Alpha-BHC 

Gamma-BHC 
(Lindane) 

I 0.0018 

Heptachlor 0.005 

Dieldrin 0.0061 J 

4,4’-DDE 

Endrin I 0.0044 

Endosulfan II I 0.0036 J 

4,4’-DDD I 0.0093 J 

4,4’-DDT I 0.032 

Alpha-chlordane I 0.00036 J 

OWW 
29-001 -so01 I 

Aroclor-1260 0.16 29-005-so01 2 

TPH 

Total Petroleum 
Hydrocarbons 

OWW 

28,000 29-001 -so01 

1 Weston Report: Phase II - Site Investigation Inspection Study, Report, 1993. 

2 New Jersey Cleanup Standards for Contaminated Sites Proposed New Rules: 
New Jersey Administrative Code (N.J.A.C.) 7:26D. 

Estimated value. 
Criteria not available. 
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results. If no indication of contamination is observed the samples will be collected at similar depths as the 

SI soil sample which showed soil contamination (at 0.5 to 1.5 feet). These samples will be used to define 

the horizontal extent of the TPH-contaminated soil. In addition, groundwater samples will be collected from 

the six existing monitoring wells on site to determine the quality of groundwater below the site. Table 27-2 

provides a summary of sample locations and rationale. 

Analytical parameters for groundwater samples will include TAL metals, TCL volatiles, semivolatiles, and 

PCBs. Soils will be analyzed for TPH and TCL PCBs. Sample analytes, bottle requirements, and holding 

times are listed in Table 3-2. 

27.4 SITE MAPPING 

A general overview of the site dimensions, wetlands, surface features and adjacent structures, and 

roadways has been performed and that data has been used to update and improve site drawings. These 

changes have been incorporated into the site maps included in this section. Basewide mapping of surface 

features will be completed during the RI effort utilizing available Gls and Intergraph data. 
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TABLE 27-2 

SAMPLING LOCATIONS AND RATIONALE 
SITE 29 

NWS EARLE, COLTS NECK, NEW JERSEY 

Sample I Sample Location I Sampling Rationale 

Two subsurface soil samples. 
One from borings SB-1 and 
SB-2. 

Collect sample based on visual Determine horizontal and 
or instrument indications of vertical extent of soil TPH 
contamination, or at 0.5 to contamination. 
1.5 feet. 

Six groundwater samples Monitoring wells MW-01, 
MW-02, MW-03, MW-04, 
MW-05, MW-06 

Determine quality of 
groundwater on site 
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28.0 EPIC SITE L (MSC VAN PARKING LOT) 

28.1 SITE DESCRIPTION 

r”\ 

Epic Site L is comprised of a 15.7-acre area near Asbury Avenue and Pine Brook Road. Approximately 

one-third of the site is currently used for storage of new and old telephone poles, railroad ballast stone, and 

miscellaneous metal, plastic, and wood scrap material. The remaining majority of the site is a power line 

easement. Storage at the site is currently limited to a few small scrap piles, a telephone pole staging area, 

and small asphalt and concrete piles. Materials have been stored at the site for 25 to 30 years, and past 

storage practices are not known. 

28.2 PREVIOUS INVESTIGATIONS 

The site was identified after reviewing aerial photographs of the NWS Earle station to detect areas of 

potential environmental concern (NEESA, 1992). No previous sampling has occurred at this site. Site 

layout is shown in Figure 28-1. 

28.3 REMEDIAL INVESTIGATION SAMPLING ACTIVITIES /“\ 

Sampling at this site during the RI will focus on determining if soils have been impacted by ongoing storage 

activities, or activities which have occurred in the past. In order to determine if material storage has 

effected the soils at the site, one surface soil sample (SS-01) will be collected from the asphalt pile in the 

power line easement. Two surface soil samples (SS-2 and SS-3) will be collected from below the pile of 

old telephone poles, and one surface soil sample (SS-4) will be collected from below the asphalt pile to the 

north. Samples will be collected from areas of these piles which appear stained or discolored. Three 

additional surface soil samples (SS-5 to SS-7) will be collected from possible drainage depressions which 

may have the potential to move contaminated material off site or from drainage swales or areas where off 

site transport due to runoff may occur. Proposed RI sample locations are shown in Figure 28-1. 

Table 28-1 provides a summary of the proposed sample locations and rationale. All surface soil samples 

will be taken from 0 to 0.5 ft bgs. 

Surface soils will be analyzed for TCL volatiles and semivolatiles, TPH, TAL metals and TCL 

pesticides/PCBs. Sample analytes, bottle requirements, and holding times are listed in Table 3-2. 
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TABLE 28-1 

EPIC SITE L SAMPLING LOCATIONS AND RATIONALE 
NWS EARLE, COLTS NECK, NEW JERSEY 

Sample 
I 

Sample Location 
I 

Sampling Rationale 
I 

Collect from asphalt pile along Determine if asphalt storage 
powerline. has impacted soil. 

Two surface soil samples Collect from pile of telephone Determine if telephone pole 
(SS-2 and SS-3). poles. storage has impacted soil I 

One surface soil sample 
(SS-4). 

Collect from asphalt pile north of 
site. 

Determine if past/current 
storage activities have impacted 
soil. 

Three surface soil samples Collect at drainage depressions or Determine if contamination may 
(SS-5 to ss-7). areas where offsite migration is be moving from site. 

possible. 
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28.4 SITE MAPPING 

A general overview of the site dimensions, wetlands, surface features and adjacent structures, and 

roadways has been performed and that data has been used to update and improve site drawings. These 

changes have been incorporated into the site maps included in this section. Basewide mapping of surface 

features will be completed during the RI effort utilizing available Gls and Intergraph data. 
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29.0 EPIC SITE Q (FIRE FIGHTING SCHOOL) 

29.1 SITE DESCRIPTION 

This site occupies a 5.5-acre area at the extreme southwestern corner of NWS Earle. The fire-fighting 

school has been in use since 1975 and is used by a variety of state and county groups to practice fire 

fighting. The station is operated by the Military Sealift Command, which reports having all necessary 

operating permits and is inspected on a regular basis by the NJDEPE. An oil/water separator and retention 

pond is present at the site and the station has a permit for disposal of the water from the separator to the 

pond. The pond is monitored and is maintained at or below discharge limits. Fire fighting training takes 

place on a concrete pad, which prevents the infiltration of flammable material into the soil. Figure 29-1 

shows the site layout. 

29.2 PREVIOL;S INVESTIGATIONS 

The site was identified by reviewing aerial photographs of the NWS Earle station to detect areas of potential 

environmental concern (NEESA, 1992). No previous sampling has occurred at this site. 

/ \ 
29.3 REMEDIAL INVESTIGATION SAMPLING ACTIVITIES 

RI activities will consist of hydropunch groundwater investigations and soil/sediment sampling. Approximate 

sample locations are shown on Figure 29-1. 

Four hydropunch samples will be obtained, one (HP-l) northwest of the existing leach field, one (HP-2) 

east of the existing leach field (east of the fence), one (HP-3) northeast of the Damage Control Building, 

and one (HP-4) southwest of Oil/Waste Separator No. 7. 

Two soil borings will be installed to the water table using continuous split spoon sampling and monitoring 

with a FID/PID. Two samples will be obtained from each soil boring for analysis, one at the water table 

and one based on visual observations and FID/PID readings. One soil boring (SB-1) will be located 

northeast of the Ship Fire Simulator and one (SB-2) will be located east of Oil Separator/Skimmer No. 3. 

One sediment sample (SED-1) will be collected from the pond near the outfalls. 

One shallow soil boring (SB-3) sample will be obtained at an interval of 6 to 12 inches bgs from the area 

downgradient of the first oil water separators. 
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TABLE 29-1 
r”l 

EPIC SITE Q SAMPLING LOCATIONS AND RATIONALE 
NWS EARLE, COLTS NECK, NEW JERSEY 

Sample Sample Location 

Four soil samples Collected from SB-1 and SB-2 

Four groundwater Collected from HP-1 through 
(hydropunch) samples _ HP-4 

One soil sample Collected from shallow soil 
boring (SB-3) 

Sampling Rationale 

Evaluate VOCs, SVOC contamination 
in soil. 

Evaluate potential presence of 
contaminants in groundwater. 

Evaluate potential presence of 
contaminants in shallow soil down- 
gradient of oil/water separators. 

One sediment sample Collected from pond bottom Determine potential fire fighting 
near outfalls training impacts on pond sediments. 
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Soil samples from SB-1 and SB-2 will be analyzed for TCL volatiles and TCL semivolatile compounds only. 

The four groundwater samples the remaining soil sample, and the sediment samples will be analyzed for 

TCL volatiles, TCL semivolatiles, and total petroleum hydrocarbons. 

29.4 SITE MAPPING 

A general overview of the site dimensions, wetlands, surface features and adjacent structures, and 

roadways has been performed and that data has been used to update and improve site drawings. These 

changes have been incorporated into the site maps included in this section. Basewide mapping of surface 

features will be completed during the RI effort utilizing available Gls and Intergraph data. 
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30.0 BACKGROUND/WATERSHED SAMPLES 

30.1 BACKGROUND SAMPLE LOCATIONS 

In order to determine the background level of chemicals which are present in and around NWS Earle, 

samples will be collected from several media at locations on station where past or present operations are 

not expected to have impacted site media by the release or accumulation of contaminants. Samples of 

surface soil, subsurface soil, sediment, surface water and groundwater will be collected and analyzed from 

areas throughout the station. To accurately determine what background levels of compounds are present, 

samples will be collected in areas where industrial activities have not occurred. These areas will be 

hydraulically upgradient, and, where possible, upwind of station areas where industrial operations or other 

potential sources of contaminant accumulation in site media may occur. The results of the background 

sampling will be used for comparison to the analytical results obtained from the sampling activities at sites 

described in Sections 4 through 29. A total of four background samples will be collected for each of the 

five media (surface soil, subsurface soil, sediment, surface water, and groundwater) being sampled during 

the current RI phase of work. 

Three background sampling locations on the Mainside will be sampled. These locations are illustrated on 

Figure 30-l. A full suite of background samples will be collected (surface soil, subsurface soil, sediment, 

groundwater and surface water) in the northeast portion of the station, southeast of the town of Macedonia. 

This location (BG-1) is upgradient of the station and is located several thousand feet from an industrial 

portion of the station. Another background location (BG-2) is located on the north side of Hominy Hills, 

approximately 1,000 feet southeast of the intersection of Leland Road and Asbury Avenue. A complete 

suite of background media will also be collected at this location. In addition, background surface water and 

sediment samples will be collected on the south side of Hominy Hills, west of the intersection of Route 34 

and Midway Road. This additional location on the Mainside has been included in the sampling program 

to complete a full suite of media at four locations and was required due to a lack of available surface water 

sediment background sample locations on the Mainside. Background sample locations on the Mainside 

are shown on Figure 30-l and 30-2. To the extent possible background samples will be taken from each 

of the four major surficial geologic units at the station. 

f--- 

At the Waterfront portion of the station, two background sites will be sampled. A complete suite of 

background samples will be collected at location BG-3, located approximately 1,000 feet northwest of High 

Point Chapel. This location is upgradient and upwind of all industrial operations at the Waterfront portion 

of the station. The final background sample (BG-4) will be located approximately 250 feet east of Site 15. 

A monitoring well and soil samples will be collected at this location to provide data on background 

conditions near the shoreline. No surface water or sediment sample can be collected from this location. 

Surface water and sediment sample for background location BG-04 will be collected from the Mainside. 

Background sample locations at the Waterfront area are shown on Figure 30-2. 
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30.2 BACKGROUND SAMPLING ACTIVITIES 

Surface and subsurface soils will be collected at each background location where monitoring wells will be 

installed. Surface soils will be collected from below the uppermost soil (organic) horizon. Effort will be 

made to avoid collecting roots and other organic material within the sample. In addition, surface soil 

sampling will occur before the drilling rig moves onto the site, or before clearing is started at the site for 

drilling activities. During drilling, one subsurface soil will be collected from approximately 5 ft bgs. 

Groundwater will be collected from all four background monitoring wells. Surface water and sediment 

samples will be collected at the four locations noted above. If surface water is not present in the drainages 

at the time field sampling occurs, the Field Operations Leader will select an alternative background 

sampling location. 

All background samples will be analyzed for TCL volatiles and semivolatiles, TCL pesticides/PCBs, TAL 

metals, cyanide, explosives, and TPH. Soil, groundwater, and four surface water/sediment samples will 

also be analyzed for landfill indicator parameters. Sediment samples will also be analyzed for grain size. 

All aqueous samples will also be analyzed for hardness. Sample analytes, bottle requirements, and holding 

times are listed in Table 3-2. 

30.3 WATERSHED SAMPLING 

,r--- 

Due to the relatively sensitive nature of the hydrologic setting at NWS Earle, which includes forming a 

significant area of groundwater recharge and encompassing the headwaters and/or drainage basins of 

three major coastal plain rivers, a comprehensive watershed sampling program will be conducted. 

Sampling locations will include eight watershed divisions. These include the Shark River as well as 7 

tributary drainages upstream of the remaining three coastal plain river drainages. Six of the watersheds 

are located within the Main base area and two are located within the Waterfront area. A total of 18 surface 

water and sediment samples will be collected in addition to those associated with background sampling. 

Sample locations are shown on Figures 30-l and 30-2 and are provided in the following list: 

MAINSIDE 

Pine Brook Watershed 
. Location in Wayside Area identified in workplan as BG-1. 

. Pond northeast of Site 2 at perimeter road. 

Hockhockson Brook Watershed 
. Wetlands drainage at pipe under perimeter road northwest of Site 2. 
. Junction of two major branches east of Normandy road near security checkpoint (1 sample 

from each branch). Y-=--l 
. West of Normandy Road at NWS boundary, upstream of drainage from Site 13. 
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Shark River Watershed 

. Two locations along southeastern boundary of NWS where tributaries pass under railroad 

tracks. 

Mingamahone Brook Watershed 

. East branch where it crosses under Route 34 near Site 3. 

. South of Site 19 at NWS perimeter fence. 

. Southeast of Site 19 where middle branch crosses under perimeter road near trailer park. 

. Flooded marsh at perimeter road east of Site Q. 

Mine Brook Watershed (background) 

. Pond at station boundary north of Tarawa Road. 

Lake Earle 

l At south side of lake. 

WATERFRONT 

Wagner(?) Creek Watershed 

. Spring south of Site 9. 

. Same drainage east of spring where ponded at fire road. 

. Same drainage at pipe under perimeter road. 

. Wetlands drainage at pipe under perimeter road (north of location listed above). 

Ware Creek Watershed 

. Location where creek passes under Normandy Road. 

. Drainage near Site 15. 

Sampling at each watershed location will include both surface water and sediment. Analytical parameters 

will include VOCs, SVOCs, TAL metals, (including cyanide) landfill parameters, TOC, grain size, and 

hardness, as appropriate for each of the media. 

30.4 MAPPING SAMPLE LOCATIONS 

The location of each background surface water and sediment sample will be marked by driving a l-inch 

by l-inch wooden stake into the ground at the sample location. Surface and subsurface soil and 

groundwater sample locations will be identifiable by the installed monitoring wells. Each location will be 

surveyed for elevation and location. 
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1.0 PURPOSE 

The purpose of this procedure is to identify the equipment, sequence of events, and appropriate 
methods necessary to obtain soil, both surface and subsurface, and rock samples during field 
sampling activities. 

2.0 SCOPE 

The methods described within this procedure are applicable while collecting surface and subsurface 
soil samples; obtaining rock core samples for lithologic and hydrogeologic evaluation; 
excavation/foundation design and related civil engineering purposes. 

3.0 GLOSSARY 

Hand Auger- A sampling device used to extract soil from the ground in a relatively undisturbed form. 

Thin-Walled Tube Sampler - A thin-walled metal tube (also called Shelby tube) used to recover 
relatively undisturbed soil samples. These tubes are available in various sizes, ranging from 
2 to 5 inches 0-D. and 18 to 54 inches long. A stationary piston device may be included in the sampler 
to reduce sampling disturbance and increase sample recovery. 

Split-Barrel Sampler - A steel tube, split in half lengthwise, with the halves held together by threaded 
collars at either end of the tube. Also called a split-spoon sampler, this device can be driven into 
resistant materials using a drive weight mounted in the drilling string. A standard split spoon sampler 
(used for performing Standard Penetration Tests) is 2 inches outside diameter (OD) and l-3/8 inches 
inside diameter (ID). This standard spoon typically is available in two common lengths, providing 
either 204nch or 26-inch longitudinal clearance for obtaining la-inch or 24-inch long sampies, 
respectively. These split-spoon samplers range in size from 2-inch 0-D. to 3-l/Z-inch O-D., depending 
upon manufacturer. The larger sizes are commonly used when a larger volume of material is 
required. 

Rock Corinq - A method in which a continuous solid cylindrical sample of rock or compact rock-like 
soil is obtained by the use of a double tube core barrel that is equipped with an appropriate 
diamond-studded drill bit which is advanced with a hydraulic rotary drilling machine. 

Wire-Line Corinq - As an alternate for conventional coring, this is valuable in deep hole drilling, since 
this method eliminates trips in and out of the hole with the coring equipment. With this technique 
the core barrel becomes an integral part of the drill rod string. The drill rod serves as both a coring 
device and casing. 

4.0 RESPONSIBILITIES 

Field Operations Leader - Responsible for overall management of field activities and ensuring that the 
appropriate sampling procedures are being implemented. 

Site Geoloqist - The site geologist directly oversees the sampling procedures, classifies soil and rock . 
samples, and directs the packaging and shipping of soil samples. Such duties may also be performed ’ 
by geotechnical engineers, field technicians, or other qualified field personnel. 

D334901 
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5.0 PROCEDURES -’ - 

5.1 SUBSURFACE SOIL SAMPLES 

Subsurface soil samples are used to characterize subsurface stratigraphy. This characterization can 
indicate the potential for migration of chemical contaminants in the subsurface. In addition, 
definition of the actual migration of contaminants can be obtained through chemical analysis of the 
soil samples. Where the remedial activities may include in-situ treatment or the excavation and 
removal of the contaminated soil, the depth and areal extent of contamination must be known as 
accurately as possible. 

Engineering and physical properties of soil may also be of interest should site construction activities 
be planned. Soil types, grain size distribution, shear strength, compressibility, permeability, plasticity, 
unit weight, and moisture content are some of the physical characteristics that may be determined 
for soil samples. 

Penetration tests are also described in this procedure. The tests can be used to estimate various 
physical and engineering parameters such as relative density, unconfined compressive strength, and 
consolidation characteristics of soils. 

The procedures described here are representative of a larger number of possible drilling and 
sampling techniques. The choice of techniques is based on a large number of variables such as cost, 
DQOs, local geology, etc. The final choice of methods must be made with the assistance of drilling 
subcontractors familiar with the local geologic conditions. Alternative techniques must be based 
upon the underlying principles of quality assurance implicit in the following procedures. 

5.1.1 Equipment 

The following equipment is used for subsurface soil sampling and test boring: 

l Drilling equipment, provided by subcontractor. 

l Split barrel (split spoon) samplers, OD 2 inches, ID l-3/8 inches, either 20-inch or 26 inches 
long. Larger O.D. samplers are available if a larger volume of sample is needed. A common 
size is 3-inch O.D. (2-l/Z-inch I.D.). 

l Thin walled tubes (Shelby), O.D. 2 to 5 inches, 18 to 54 inches long. 

l Drive weight assembly, 140-lb. (2 2 lb.) weight, driving head and guide permitting free fall 
of 30 inches ( ?: 1 inch). 

l Drive weight’assembly, 300-lb. ( + 2 lb.) weight, driving head and guide permitting free fall 
of 18 inches ( f 1 inch). 

l Accessory equipment, including labels, logbook, paraffin, and sample jars. 

D334901 
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5.1.2 Split Barrel (Split Spoon) Samplina (ASTM D1586-84) 

The following method will be used for split barrel Sampling: 

l Clean out the borehole to the desired sampling depth using equipment that will ensure 
that the material to be sampled is not disturbed by the operation. In saturated sands and 
silts, withdraw the drill bit slowly to prevent loosening of the soil around the hole and 
maintain the water level in the hole at or above groundwater level. 

l Side-discharge bits are permissible. A bottom-discharge bit shall not be used. The process 
of jetting through an open tube sampler and then sampling when the desired depth is 
reached shall not be permitted. Where casing is used, it may not be driven below the 
sampling elevation. 

l Install the split barrel sampler and sampling rods into the boring to the desired sampling 
depth. After seating the sampler by means of a single hammer blow, three 6-inch 
increments shall be marked on the sampling rod so that the progress of the sampler can be 
monitored. 

l The 2-inch OD split barrel sampler shall be driven with blows from a 140-lb. (22lb.) 
hammer falling 30 inches (f 1 inch) until either a total of 50 blows have been applied 
during any one of the three dinch increments, a total of 100 blows have been applied, 
there is no observed advance of the sampler for 10 successive hammer blows, or until the 
sampler has advanced 18inches without reaching any of the blow count limitation 
constraints described herein. This process is referred to as the Standard Penetration Test. 

l A 300-lb. weight falling 18 inches is sometimes used to drive a 2-l/2-inch or 3-inch 0-D. 
spoon sampler. This procedure is used where dense materials are enountered or when a 
large volume of sample is required. However, this method does not conform the ASTM 
specifications. 

l Repeat this operation at intervals not greater than 5 feet in homogeneous strata, or as 
specified in the sampling plan. 

l Record the number of blows required to effect each 6 inches of penetration or fraction 
thereof. The first 6inches is considered to be seating drive. The sum of the number of 
blows required for the second and third 6 inches of penetration is termed the penetration 
resistance, N. If the sampler is driven less than 18 inches, the penetration resistance is that 
for the last 1 foot penetrated. 

l Bring the sampler to the surface and remove both ends and one half of the split barrel so 
that the soil recovered rests in the remaining half of the barre!. Describe carefully the 
sample interval, recovery (length), composition, structure, consistency, color, condition, 
etc., of the recovered soil then put a representative portion of each sample into a jar, 
without ramming. Jars with samples not taken for chemical analysis shall be sealed with 
wax, or hermetically sealed (using a teflon cap liner) to prevent evaporation of the soil 
moisture, if the sample is to be later evaluated for moisture content. Affix labels to the jar 
and complete Chain-of-Custody and other required sample data forms. Protect samples 
against extreme temperature changes and breakage by placing them in appropriate 
cartons stored in a protected area. PeRinent data which shall be noted on the label or 
written on the jar lid for each sample includes the project number, boring number, sample 
number, depth interval, blow counts, and date of sampling. 

0334901 
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l An addition to the sampler mentioned above is an internal liner, which is split 
longitudinally and has a thin-wall brass, steel, or paper liner inserted inside, which will 
preserve the sample. However, since the development of the thin-walled samplers 
(mentioned below) the split barrel sampler with liner has declined in use. 

5.1.3 Thin Wailed Tube (Shelbv Tube) Samplinq (ASTM D1587-83) 
, 

When it is desired to take undisturbed samples of soil, thin-walled seamless tube samplers (Shelby 
tubes) will be used. The following method will be used: 

out the borehole to the sampling depth, being careful to minimize the ch 
bance of the material to be sampled. In saturated materials, withdraw the 

revent loosening of the soil around the borehole and maintain the wate 
or above groundwater level. 

om discharge bits or jetting through an open-tube sampler 
lowed. Any side discharge bits are permitted. 

l A stationary prsto pe sampler may be required to limit sampl 
the hydraulically operated od activated-type of 

y be used. Prior to insertin sampler in the hole, 
check to ensure t pler head contains a check va ck valve is necessary 

rods from pushing t le out of the tube sampler 
0 maintain a sucti the tube to help retain the 

l To minimize chemical reaction e and the sampling tube, brass tubes 
or an extended time prior to testing. 

expensive than brass, they are more reactive, 
and shall only be used when the sa sted within a few days after sampling or if 
chemical reaction is not anticipate mpling tube resting on the bottom of the 
hole and the water level in the b ndwater level or above, push the tube 
into the soil by a conti impacting or twisting. In no case 
shall the tube be push d for the soil sample. Allow about 
3 inches in the tube for 

0 Upon removal of r tube from the hole, meas th of sample in the tube 
and also the len e upper end of the tube 
and measure the h of sample again. After removing at an inch of soil from the 

rting an impervious disk, seal both e tube with at least a 
x applied in a way that will prev from entering the 

aper or other types of filler must be placed in voi ither end of the 
ealing with wax. Place plastic caps on the ends oft 
p the ends in wax. 

labels to the tubes as required and record sampie number, depth, p 
ery length on the label. Mark the same information and “up” direct 
Indelible ink, and mark the end of the sample. Complete Chain-of-Cus 

required forms. Do not allow tubes to freeze and store the samples vet-ti 
same orientation they had in the ground, i.e., top of sample is up) in a cool place out of the 
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sun at all times. Ship samples protected with suitable resilient packing material t 
ock, vibration, and disturbance. 

urbed tube samplers are restricted in their usage by the c 

h as Denison or 
d to obtain undisturbed sa 

normally increases samplin nd therefore their use sh 
and the need for an undi 
sampler, an attempt shall ame depth so that at least a 
sample can be obtained for classificatio 

The CME continua soil continuously during 
e barrel fits wi f a hollow auger column. 

augers (from 3-l/4-inch to 

n of the subsurface lithology is required. 

5.2 SURFACE SOIL SAMPLES 

For loosely packed earth or waste pile samples, stainless steel scoops or trowels can be used to collect 
representative samples. For densely packed soils or deeper soil samples, a hand or power soil auger 
may be used. 

The following methods are to be used: 

0 Use a soil auger for deep samples (6 to 24 inches) or a scoop or trowel for surface samples. 
Remove debris, rocks, twigs, and vegetation before collection of soil. Mark the location 
with a numbered stake if possible and locate sample points on a sketch of the site. 

0 Use a new or freshly-decontaminated sampler for each sample taken Attach a label and 
identification tag. Record all required information in the field logbook and on the sample 
log sheet, Chain-of-Custody record, and other required forms. 

l Pack and ship accordingly. 

D334901 
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5.3 WASTE PILE SAMPLES 

The use of stainless steel scoops or trowels to obtain small discrete samples of homogeneous waste 
ually sufficient for most conditions. Layered (nonhomogeneous) piles require the use of 

s to obtain cross-sectional samples. 

small, equal portions of the waste from several points around the pile, pe 
practical. Use numbered stakes, if possible, to mark the sampling IO 

pling points on the site sketch. 

ste sample in a glass container. Attach a label and identifi 
information in the field logbook and on the sampl heet and other 

For layered, nonhomogene grain samplers, sampling trier te pile samplers must be 
used at several representati ns to acquire a cross-section of . The basic steps to obtain 
each sample are 

l Insert a sampler into the at a 0- to 45-degre from the horizontal to minimize 

l Rotate the sampler once or twi waste material. Rotate the grain sampler 
inner tube to the open position e the sampler a few times to allow the 
material to enter the open slits. 
sampler closed) and slowly withdra 

5.4 ROCK SAMPLING (CORING) (AST 

Rock coring enables a detailed ass tions to be made, showing precisely all 
lithologic changes and characteri pensive drilling method, it is commonly 
used for shallow studies or less, or for spec als in the drill hole that require 

. It can, however, pr thousands of feet continuously, 
rtg. It yields better quality an air rotary drilling, although at 

g rate. Rate of drilling varies wid ing on the characteristics of 
ling methods, depth of drilling, on of drilling equipment. 

Average output In our day ranges from 40 to over 200 fee le geophysical logging or 
television came itoring is sometimes used to complement the data 

rrels (showing core diameter) and casing are shown in Attachm 

rng is used when formations are too hard to be sampled by soil sam 
continuous solid sample is desired. Usually, soil samples are used for overburden, an 
sound bedrock. Casing is set into bedrock before coring begins to prevent lo 
entering the borehole, to prevent loss of drilling fluid, and to prevent cross contamination of 
aquifers. 
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1.0 PURPOSE 

The purpose of this document is to establish standard procedures and technical guidance on borehole 
and sample logging. 

2.0 SCOPE 

These procedures provide descriptions of the standard techniques for borehole and sample logging. 
These techniques shall be used for each boring logged to provide consistent descriptions of 
subsurface lithology. While experience is the only method to develop confidence and accuracy in the 
description of soil and rock, the field geologist/engineer can do a good job of classification by careful, 
thoughtful observation and by being consistent throughout the classification procedure. 

3.0 GLOSSARY 

None. 

4.0 RESPONSlBlLlTlES 

Site Geoloaist - Responsible for supervising all boring activities and assuring that each borehole is 
completely logged. If more than one rig is being used onsite the Site Geologist must make sure that 
each field geologist is properly trained in logging procedures. A brief review or training session may 
be necessary prior to the start up of the field program and/or upon completion of the first boring. 

5.0 PROCEDURES 

The classification of soil and rocks is one of the most important jobs of the field geologist/engineer. 
To maintain a consistent flow of information, it is imperative that the field geologist/engineer 
understand and accurately use the field classification system described in this SOP. This identification 
is based on visual examination and manual tests. 

5.1 MATERIALS NEEDED 

When logging soil and rock samples, the geologist or engineer may be equipped with the following: 

0 Rock hammer 
0 Knife 
0 Camera 
0 Dilute HCI 
l Ruler (marked in tenths and hundreths of feet) 
l Hand Lens 

5.2 ClASSlFlCATlON OF SOILS 

All data shell t;e written dire ctly on the boring !og (Exhibit 4-I) or in a field notebook if more space is 
needed. Details on filling out the boring log are discussed in Section 5.5. 
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5.2.1 USCS Classification 

Soils are to be classified according to the Unified Soil Classification System (USCS). This method of 
classification is detailed in Exhibit 4-2. This method of classification identifies soil types on the basis of 
grain size and cohesiveness. 

Fine-grained soils, or fines, are smaller than the No. 200 sieve and are of two types: silt (M) and clay 
(C). Some classification systems define size ranges for these soil particles, but for field classification 
purposes, they are identified by their respective behaviors. Organic material (0) is a common 
component of soil but has no size range; it is recognized by its composition. The careful study of the 
USCS will aid in developing the competence and consistency necessaryforthe classification of soils. 

Coarse grained soils shall be divided into rock fragments, sand, or gravel. The terms and sand and 
gravel not only refer to the size of the soil particles but also to their depositional history. To insure 
accuracy in description, the term rock fragments shall be used to indicate angular granular materials 
resulting from the breakup of rock. The sharp edges typically observed indicate little or no transport 
from their source area, and therefore the term provides additional information in reconstructing the 
depositional environment of the soils encountered. When the term “rock fragments” is used it shall 
be followed by a size designation such as (1/4inch@-l/2 inch@)” or “coarse-sand size” either 
immediately after the entry or in the remarks column. The USC5 classification would not be affected 
by this variation in terms. 

5.2.2 Color 

Soil colors shall be described utilizing a single color descriptor preceded, when necessary, by a 
modifier to denote variations in shade or color mixtures. A soil could therefore be referred to as 
“gray” or “light gray” or “blue-gray.” Since color can be utilized in correlating units between 
sampling locations, it is important for color descriptions to be consistent from one boring to another. 

Colors must be described while the sample is still moist. Soil samples shall be broken or split vertically 
to describe colors. Samplers tend to smear the sample surface creating color variations between the 
sample interior and exterior. 

The term “mottled” shall be used to indicate soils irregularly marked with spots of different colors. 
Mottling in soils usually indicates poor aeration and lack of good drainage. 

Soil Color Charts shall not be used unless specified by the project manager. 

5.2.3 Relative Density and Consistency 

To classify the relative density and/or consistency of a soil, the geologist is to first identify the soil 
type. Granular soils contain predominantly sands and gravels. They are noncohesive (particles do not 
adhere well when compressed). Finer grained soils (silts and clays) are cohesive (particles will adhere 
together when compressed). 

The density of noncohesive, granular soils is classified according to standard penetration resistances 
obtained ‘from split barrel sampling ‘performed according .to the methods detafied in Standard 
Operating Procedures GH-1.3 and SA-1.2. Those designations are: 
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I Designation 
I 

Standard Penetration 
Resistance (Blows per Foot) I 

(Vervloose I oto4 I 

Loose 1 5to 10 1 
1 Medium dense 

1 very dense I Over 50 I 

Standard penetration resistance is the number of blows required to drive a split-barrel sampler with a 
2-inch outside diameter 12 inches into the material using a 140 pound hammer falling freely through 
30inches. The sampler is driven through an 18-inch sample interval, and the number of blows is 
recorded for each 6-inch increment. The density designation of granular soils is obtained by adding 
the number of blows required to penetrate the last 12 inches of each sample interval. It is important 
to note that if gravel or rock fragments are broken by the sampler or if rock fragments are lodged in 
the tip, the resulting blow count will be erroneously high, reflecting a higher density than actually 
exists. This shall be noted on the log and referenced to the sample number. Granular soils are given 
the USCS classifications GW, GP, GM, SW, SP, SM, CC, and SC (see Exhibit 4-2). 

The consistency of cohesive soils is determined by performing field tests and identifying the 
consistency as shown in Exhibit43. Cohesive soils are given the USCS classifications ML, MH, CL, CH, 
OL, or OH (see Exhibit 4-2). 

The consistency of cohesive soils is determined either by blow counts, a pocket penetrometer (values 
listed in the table as Unconfined Compressive Strength) or by hand by determining the resistance to 
penetration by the thumb. The pocket penetrometer and thumb determination methods are 
conducted on a selected sample of the soil, preferably the lowest 0.5 foot of the sample in the split- 
barrel sampler. The sample shall be broken in half and the thumb or penetrometer pushed into the 
end of the sample to determine the consistency. Do not determine consistency by attempting to 
penetrate a rock fragment. If the sample is decomposed rock, it is classified as a soft decomposed 
rock rather than a hard soil. Consistency shall not be determined solely by blow counts. One of the 
other methods shall be used in conjunction with it. The designations used to describe the consistency 
of cohesive soils are as follows: 

I Unc. I Standard I I 
Consistency 

I 

Compressive 

I 

Penetration 
Str. Tons/Square Resistance 

I 

Field Identification Methods 

Foot (Blows per Foot) I 

Very soft 

soft 

I * I 
1 

Less than 0.25 oto2 Easily penetrated several inches by fist 

0.25 to 0.50 2to4 Easily penetrated several inches by thumb 

Hard 1 More than 4.0 I Over30 1 Indented with difficulty by thumbnail I 
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5.2.4 Weiaht Percentaaes 

In nature, soils are comprised of particles of varying size and shape, and are combinations of the 
various grain types. The following terms are useful in the description of soil: 

l Silty fine sand: o 69 percent fine sand, 31 to 50 percent silt. 

0 Medium to coarse s ome silt: 70 to 80 percent medium to c and, 11 to 30 percent 

l Fine sandy silt, trace clay. 68 percent silt, 31 to 4 t fine sand, 1 to 10 percent 
. 

l Clayey silt, some coarse sand: 70 11 to 30 percent coarse sand. 

5.2.5 Moisture 

Moisture content is estimated in the field act g to four categories: dry, moist, wet, and 
saturated. In dry soil, there appears to be little ter. Saturated samples obviously have all the 
water they can hold. Moist and subjective and often are determined 
by the individual’s judgment. A uld be calling a soil wet if rolling it in 
the hand or on a porous surface or muddies the surface. Whatever 
method is adopted for desc e, it is important he method used by an individual 
remains consistent through0 

Laboratory tests for water c shall be performed if the natural content is important. 

thickness for s 
e determined after the sample barrel is opened. T 

rock is depending on grain size and composition. T 
scription is shown in Exhibit 4-4. 

fication or bedding 
fication to be used 

rejfabridbedding of. the soil shall be described. Texture is described 
of the particles: rounded, subrounded, subangular, and angular, Fabric s 

to whether the particles are flat or bulky and whether there is a particular relation between particles 
(i.e., all the flat particles are parallel or there is some cementation). The bedding or structure shall 
also be noted (e.g., stratified, lensed, nonstratified, heterogeneous varved). 
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5.2.8 Summary of Soil Classification 

ln summary, soils shall be classified in a similar manner by each geologist/engineer at a project Site. 
The hierarchy of classification is as fOllOWS: 

l Density and/or consistency 
0 Color 
0 Plasticity (Optional) 
0 Soil types 
l Moisture Content 
0 Stratification 
l Texture, fabric, bedding 
l Other distinguishing features 

5.3 ClA5SlFlCATiON OF ROCKS 

grouped into three main divisions, including sedimentary, igneous and metam 
cks are by far the predominant type exposed at the earth’s surface. 
applied to the types of rocks found in sedimentary sequences: 

e - Made up predominantly of granular materials ranging een 1/16to 2 mm 

0 Siltstone - in diameter. ractures 

0 Claystone - Vary ained rock made up of and silt-size materials. Fractures 
irregularly. Very smo touch. Generally ha gularly spaced pitting on surface of 
drilled cores. 

l Shale - Afissile very fine grain along bedding planes. . 

a Limestone - Rock made up predo f calcite (CaC03). Effervesces strongly upon the 
application of dilute hydrochloric a 

l Coal - Rock consisting mainly 

l Others - Numerous sent in lesser amounts in the 
stratigraphic record. 

re some of the rock types fou 

In classifying a sedime rock the following hierarchy shall be note 
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l Description of any joints or open fractures. 
l Observation of the presence of fossils. 

otation of joints with depth, approximate angle to horizontal, any mineral filling or 
ating, and degree of weathering. 

own on the boring logs shall be neat to the point where it can 
t-t presentation. The data shall be kept current to pr e control of the 
indicate various areas requiring special consideration a 

The following terms are o further identify rocks: 

l Seam-Thin (12 inc less), probably continuous layer. 

a Some - Indicates sig (15 to 40 percent) am of the accessory material. For 
seams of sandstone (7 ent) and shale (30 percent) would 

l Few - Indicates insignificant mounts of the accessory material. For 
example, rock composed of s (90 percent) and shale (10 percent) would 

l Interbedded - Used to indicate th alternating seams of material occurring in 
approximately equal amounts. F ck composed of thin alternating seams of 
sandstone (50 percent) and shale would be “interbedded sandstone and 
shale.” 

l Interlayered - Used to in seams of material occurring in 
approximately equal amoun 

sification of sedimentary s. The following are some basic 

l Gabbro -A coarse-grained plutonic rock consisting of calcic plagioclase and clinopyroxene. 
Loosely used for any coarse grained dark igneous rock. 

D3’490 1 
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following are some basic names that are applied to metamorphic rocks 

A very fine-grained foliated rock possessing a developed slaty cleavage. 
ntains predominantly chlorite, mica, quartz, and serici 

flaky sheets with a silky sheen on 

ium to coarse-grained foliat 
which dominate its co 

ck with subparallel arrangement of the 

a Gneiss - A coarse-grai ands rich in granular and platy minerals. 

l Quartzite - A fine to co nonfoliated rock breaking across grains, consisting 
essentially of quartz sand WI 

5.4 ABBREVIATIONS 

Abbreviations may be 
minimum. Following a 

hey shall be kept at a 

C ,,/ - Coarse Lt - Light IX 
- Yellow 

&led - Medium BR - Broken I Or \ Oranae 

/ 

/-- ~ 
F - Fine BL - Blocky ss - hp dstone 

V - Very M - Massive Sh - Shalb\ 

occ - Occasional BI - 

5.5 BORING LOGS AND DOCUMENTATION 

This section describes in more detail the procedures to be used in completing boring logs in the field. 
Information obtained from the preceeding sections shall be used to complete the logs. A sample 
boring log has been provided as Exhibit 4-6. The field geologist/engineer shall use this example as a 
guide in completing each borings log. Each boring log shall be fully described by the 
geologist/engineer as the borina is beina drilled. Every sheet contains space for 25feet of log. 
Information regarding classification details is provided on the back of the boring log, for field use. 

5.5.1 Soil Classification 

l Identify site name, boring number, job number, etc. Elevations and water level data to be 
entered when surveyed data is available. 

l Enter sample number (from SPT) under appropriate column. Enter depth sample was taken 
from (1 block = 1 foot). Fractional footages, i.e., change of lithology a 13.7feet, shall be 
lined off at the proportional location between the 13 and 14foot marks. Enter blow 
counts (Standard Penetration Resistance) diagonally (as shown). Standard penetration 
resistance is covered in Section 5.2.3. 
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l Determine sample recovery/sample length as shown. Measure the total length of sample 
ed from the split spoon sampler, including material in t rive shoe. Do not 
cuttings or wash material that may be in the upper portion 

change in lithology by drawing a line at the ap e depth. For example, 
was encountered from 0 to 5.5 feet and shale f to 6.0 feet, a line shall 
at this increment. This information is hel I in the. construction of 
s. As an alternative, symbols may be used to id each change in lithology. 

granular soils is obtained by adding the mber of blows for the last two 
Density of Granular Soils Cha of log sheet. For consistency of 
so to the back of log sheet - 

appropriate column. Refer 

l Enter color of the ma in the appropriate c 

l Describe material using column for sample description only. The 
predominate material is primary soil is silt but has fines (clay) - use 
clayey silt. Limit soil desc 

- Trace 0 - 10 percent 
- Some 11 - 30 percent 

l Also indicate under Material 
roots, organic material, etc. 

l Enter USCS symbol - use 
two basic groups, a bor 
slash. For example MU 

if the material is fill or natural soils. Indicate 

as a guide.’ If the soils fall into one of 
with the two symbols separated by a 

Particle shape - flat, elongated, or flat and elongated. 

Maximum particle size or dimension. 

- Water level observations. 

- Reaction with HCI - none, weak or strong. 
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iubject Number Page 
GH-1.5 12of26 

ROREHOLE AND SAMPLE LOGGING Revision Effective Date 
2 05/04/90 

l Additional comments: 

Indicate presence of mica, caving of hole, when water was encountered, difficulty 
in drilling, loss or gain of water. 

- Indicate odor and HNu or OVA reading if applicable. 

m Indicate any change in lithology by drawing in line through the lithology change 
column and indicate the depth. This will help later on when cross-sections are 
constructed. 

- At the bottom of the page indicate type of rig, drilling method, hammer size and 
drop and any other useful information (i.e., borehole size, casing set, changes in 
drilling method). 

- Vertical lines shall be drawn (as shown in Exhibit4.6) in columns 5 to 8 from the 
bottom of each sample to the top of the next sample to indicate consistency of 
material from sample to sample, if the material is consistent. Horizontal lines shall 
be drawn if there is a change in lithology, then vertical lines drawn to that point. 

a Indicate screened interval of well, as needed, in the lithology column. Show top 
and bottom of screen. Other details of well construction are provided on the well 
construction forms. 

5.5.2 

0 depth at which coring began by drawing a line at the a rate depth. Indicate 
by drawing coring run lines (as shown) under and fourth columns 
t. Indicate RQD, core run number, RQD p nd core recovery under 

l Indicate Iitholog by drawing a line at t ropriate depth as explained in 
Section 5.5.1. 

l Rock hardness is entered u using terms as described on the back of 
the log or as explained earl 

l Enter color as determined while le is wet; if the sample is cored by air, the 
core shall be scraped clean prior t 

l Enter rock type based phic. For sedimentary rocks use 
terms as described in lassification. Use modifiers and 
additional terms as ne hit rock types use terms as 
described in Section 

0 Enter brok rock or degree of fracturing under the riate column using 
or M as explained in Section 5.3.5 and as n n the back of the 
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l The following information shall be entered under the remarks column. Items 
ut are not limited to the following: 

Indicate depths of joints, fractures and breaks and also ap ate to horizontal 
as high, low), i.e., 70”angle from horiz 
careous zones, description of any caviti 

ny loss or gain of drill water. 
of drill tools or change in color 

l Remarks at the bott 

- Type and size of core o 

l As a final check the 

shall be drawn as explaine I classification to indicate 
bedrock material. 

applicable, indicate screened interval in the litholog 
bottom of screen. Other details of well construction 
construction forms. 

5.5.3 Classification of Soil and Rock from Drill Cuttinras 

The previous sections describe procedures for classifying soil and rock samples when cores are 
obtained. However, some drilling methods (air/mud rotary) may require classification and borehole 
logging based on identifying drill cuttings removed from the borehole. Such cuttings provide only 
general information on subsurface lithology. Some procedures that shall be followed when logging 
cuttings are: 

l Obtain cutting samples at approximately 5 foot intervals, sieve the cuttings (if mud rotary 
drilling) to obtain a cleaner sample, place the sample into a small sample bottle or “zip 
lock” bag for future reference, and label the jar or bag (i.e. hole number, depth, date etc.). 
Cuttings shall be closely examined to determine general lithology. 

l Note any change in color of drilling fluid or cuttings, to estimate changes in lithology. 

l Note drop or chattering of drilling tools or a change in the rate of drilling, to determine 
fracture locations or lithologic changes. 

l Observe loss or gain of drilling fluids or air (if air rotary methods are used), to identify 
potential fracture zones. 

l Record this and any other useful information onto the boring log as provided in 
Exhibit 4-1. 

This logging provides a general description of subsurface lithology and adequate information can be 
obtained through careful observation of the drilling process. It is recommended that split barrel and 
rock core sampling methods be used at selected boring iocations during the field investigation to 
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provide detailed information to supplement the less detailed data generated through borings drilled 
using air/mud rotary methods. 

5.6 REVIEW 

Upon completion of the borings logs, copies shall be made and reviewed. Items to be reviewed 
include: 

l Checking for consistency of all logs 
l Checking for conformance to the guideline 
a Checking to see that all information is entered in their respective columns and spaces 

6.0 REFERENCES 

Unified Soil Classification System (USCS) 

ASTM D2488,1985 

Earth Manuai, U.S. Department of the Interior, 1974 

7.0 RECORDS 

Originals of the boring logs shall be retained in the project files. 
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EXHIBIT 4-l 

BORING LOG NW CORPORATION 
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EXHIBIT 4-3 

CONSISTENCY FOR COHESIVE SOILS 

Consistency 
(Blows 

per Foot) 

Unconfined 
Compressive 

Strength 
(tons/square 

foot by pocket 
penetration 

Field Identification 

Jery soft oto2 

ioft 2to4 

Medium stiff 4to8 

Less than 0.25 

0.25 to 0.58 

0.50to 1.0 

Easily penetrated several inches by fist 

Easily penetrated several inches by thumb 

Can be penetrated several inches by 
thumb with moderate effort 

itiff 

Jery stiff 

iard 

8to15 

15to30 

Over 30 

1.oto2.0 
Readily indented by thumb but penetrated 
only with great effort 

2.oto4.0 Readily indented by thumbnail 

More than 4.0 Indented by thumbnail 

D334901 



Subject 

BOREHOLE AND SAMPLE LOGGING I 
Number 

I 
Page 

GH-1.5 180f 26 

Rewsion 
2 I Effectwe Date 

05/04/90 

EXHIBIT 4-4 

BEDDING THICKNESS CLASSIFICATION 

Thickness Thickness (Approximate 
(Metric) English Equivalent) 

Classification 

. 
> 1.0 meter > 3.3 ’ Massive 

30 cm - 1 meter 1 .O’ - 3.3’ Thick Bedded 

lOcm-30cm 4” - 1 .O’ Medium Bedded 

3cm-1Ocm 1” -4’ Thin Bedded 

1 cm-3cm 2l5”‘- 1* Very Thin Bedded 

3mm-lcm l/8” - US” laminated 

1 mm-3mm l/32” - l/8” Thinly Laminated 

cl mm <l/32” Micro Laminated 
* 

(Weir, 1973 and Ingram, 1954) 
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EXHIBIT 4-5 

GRAIN SIZE CLASSIFICATION FOR ROCKS 

Particle Name 

Cobbles 

Pebbles 

Granules 

Very Coarse Sand 

Coarse Sand 

Medium Sand 

Fine Sand 

Very Fine Sand 

Silt 

After Wentworth, 1922 

Grain Size Diameter 

>64mm 

4-64 mm 

2-4 mm 

l-2 mm 

0.5-l mm 

0.25-0.5 mm 

0.125-0.25 mm 

0.0625-O. 125 mm 

0.0039-0.0625 mm 
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1.0 PURPOSE 

The purpose of this procedure is to provide reference information regarding the appropriate 
procedures to be followed when conducting decontamination activities of drilling equipment and 
monitoring well materials used during field investigations. 

2.0 SCOPE 

This procedure addresses only drilling equipment and monitoring well mater&Is decontamination, 
and shall not be considered for use with chemical sampling and field analytical equipment 
decontamination. 

3.d GLOSSARY 

None. 

4.0 RESPONSiBlLlTiES 

Field Operations Leader - Responsible for ensuring that project specific plans and the implementation 
of field investigations are in compliance with these procedures. 

5.0 PROCEDURES 

To insure that analytical chemical results are reflective of the actual concentrations present at 
sampling locations, various drilling equipment involved in field investigations must be properly 
decontaminated. This will minimize the potential for cross-contamination between sampling 
locations, and the transfer of contamination off site. 

Prior to the initiation of a drilling program. all drilling equipment involved in field sampling activities 
shall be decontaminated by steam cleaning at a predetermined area. The steam cleaning procedure 
shall be performed using a high-pressure spray of heated potable water producing a pressurized 
stream of steam. This steam shall be sprayed directly onto all surfaces of the various equipment which 
might contact environmental sample. The decontamination procedure shall be performed until all 
equipment is free of all visible potential contamination (dirt, grease, oil, noticeable odors, etc.) In 
addition, this decontamination procedure shall be performed at the completion of each sampling 
and/or drilling location, including soil borings, installation of monitoring wells, test pits, etc. Such 
equipment shall include drilling rigs, backhoes, downhole tools, augers, well casings, and screens. 

The steam cleaning area shall be designed to contain decontamination wastes and waste waters, and 
can be a lined excavated pit or a bermed concrete or asphalt pad. For the latter, a floor drain must be 
provided which is connected to a holding facility. A shallow above-surface tank may be used or a 
pumping system with discharge to a waste tank may be installed. 

In certain cases, due to budget constraints, such an elaborate decontamination pad is not possible. In 
such cases, a plastic lined gravel bed pad with a col!ection system may serve as an adequate 
decontamination area. The location of the steam cleaning area shall be on site in order to minimize 
potential impacts at certain sites. 

D334901 



suarm 

DECONTAMINATION OF DRlLLlNG RIGS 
AND MONITORING WELL MATERIALS 

Numoor Pr9r 

GH-1.6 3 of 3 

Rwtwon E*mwa Dar. 
2 os/oa90 

Guidance to be used when decontaminating equipment shall incfudr: 

l As a general rule, any pan of the drilling rig which extends over the borehole, shall be 

steam cleaned. 

l All dfilling rods, augen, and any other equipment which will be introduced to the hole 
shall be steam cleaned. 

l The drilling rig, all rods and augers, and any other potentially contaminated equipment 
shall be decontaminated benvrm each well location to prevent cross contamrnation of 
potential hazardous substances. : 

Rinsate samples of well casing and screens may be necessary if specifically rnjuired for a given site. If 
required, at least 1 percent, and no mara than 5 percent of steam cleaned lengths of carrng and 
screens combined shall be sampled. 

P&r to leaving at the end of each work day and/or at the completion of the drilling program, drilling 
rigs and transport VehiCk used Omit@ for W%Oilnd Or @quipmwrt transhr shall k steam cleaned A - 

drilling ng left at the drilling locauon does not need to be storm cleaned until it is finished drilling at 
that location. 

6.0 RECORDf 

None. 
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1.0 PURPOSE 

The purpose of this procedure is to provide reference information regarding the appropriate 
procedures to be followed when conducting decontamination activities of drilling equipment and 
monitoring well materials used during field investigations. 

2.0 SCOPE 

This procedure addresses only drilling equipment and monitoring well materials decontamination, 
and shall not be considered for use with chemical sampling and field analytical equipment 
decontamination. 

3.0 GLOSSARY 

None. 

4.0 RESPONSlRlLlnES 

Field Operations Leader - Responsible for ensuring that project specific plans and the implementation 
of field investigations are in compliance with these procedures. 

5.0 PROCEDURES 

To insure that analytical chemical results are reflective of the actual concentrations present at 
sampling locations, various drilling equipment involved in field investigations must be properly 
decontaminated. This will minimize the potential for cross-contamination between sampling 
locations, and the transfer of contamination off site. 

Prior to the initiation of a drilling program. all drilling equipment involved in field sampling activities 
shall be decontaminated by steam cleaning at a predetermined area. The steam cleaning procedure 
shall be performed using a high-pressure spray of heated potable water producing a pressurized 
stream of steam. This steam shall be sprayed directly onto all surfaces of the various equipment which 
might contact environmental sample. The decontamination procedure shall be performed until all 
equipment is free of all visible potential contamination (dirt, grease, oil, noticeable odors, etc.) In 
addition, this decontamination procedure shall be performed at the completion of each sampling 
and/or drilling location, including soil borings, installation of monitoring wells, test pits, etc. Such 
equipment shall include drilling rigs, backhoes, downhole tools, augers, well casings, and screens. 

The steam cleaning area shall be designed to contain decontamination wastes and waste waters, and 
can be a lined excavated pit or a bermed concrete or asphalt pad. For the latter, a floor drain must be 
provided which is connected to a holding facility. A shallow above-surface tank may be used or a 
pumping system with discharge to a waste tank may be installed. 

In certain cases, due to budget constraints, such an elaborate decontamination pad is not possible. In 
such cases, a plas?ic !ined grave! bed pad with a col!ection system may serve as an adequate 
decontamination area. The location of the steam cleaning area shall be on site in order to minimize 
potential impacts at certain sites. 
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Guidance to be used when decontaminating equipment shall incfude: 

l As a general rute, any pan of the drifling rig which extends over the borehole, shall be 

sfeam cleaned. 

l AIJ drilling rods, augers, and any Other equipment which will be introduced to the hole 
shall be steam cleaned. 

. w The driliing rig, all rods and augen, and any other potentially contaminated equipment 
shall be decontaininated bewwen each well location to prevent cross contammation of 
potential hazardous substances. : 

Rinsate samples of well casing and screens may be necessalry if r~fiully required for a given site. If 
required. at lean 1 percent, and no more than 5 percent of steam cleaned lengths of carrng and 
screens combined shall be sampled. 

Prior to leaving at the end of each work day rndlwgt t)H completion of the drilling program, drilling 
rigs and transpon vehicles used onsite for penonnol of equipment transfer shalt be seam cteaned. A - 
drilling ng left at the drilling location d- not need to be storm chn8d until it is fihi$hed dhiling l t 
that location. 

6.0 RECORDi 

None. 
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1.0 PURPOSE 

This procedure describes methods for proper monitoring well design, inStidbtiOn, and development. 

2.0 SCOPE 

This procedure is applicable to the construction of permanent monitoring Wells at hazardous Waste 

sites. The methods described herein may be modified by project-specific requirements for monitoring 
well construction. In addition, many regulatory agencies have specific regulations pertaining to 
monitoring well construction and permitting. These requirements must be ascertained during the 
development of the investigation and any required permits which may have to be obtained before 
field work begins. Innovative monitoring well installation techniques, which typically are not used, 
will be discussed only generally in this procedure. 

3.0 GLOSSARY 

Monitorinq Well - A well which is properly screened (if screening is necessary), cased, and sealed 
which is capable of providing a groundwater level and groundwater sample representative of the 
zone being monitored. 

Piezometer - A pipe or tube inserted into the water bearing zone, typically open to water flow at the 
bottom and to the atmosphere at the tap, and used to measure water level elevations. Pierometers 
may range in size from l/2-inch diameter plastic tubes to well pomts or monitoring wells. 

Potentiometric Surface -The surface to which water in an aquifer wouid rise by hydrostatic pressure. 

Well Point (Drive Point) - A screened or perforated tube (Typically l-1/4 or 2 inches in diameter) with a 
solid, conical, hardened point at one end, which is attached to a riser pipe and driven into the ground 
with a sledge hammer, drop weight, or mechanical vibrator. Well points may be used for 
groundwater injection and recovery, as piezometers (i.e., to measure water levels) or to provide 
groundwater samples for water quality data. 

4.0 RESPONSlBlUTlES 

Driller - The driller provides adequate and operable equipment, sufficient quantities of materials, and 
an experienced and efficient labor force to perform all phases of proper monitoring well installation 
and construcfion. He may also be responsible for obtaining, in advance, any required permits for 
monitoring well installation and construction. 

Riq Ceoioqist - The rig geologist supervises well installation and construction by the Driller, 
documents all phases of well installation and construction, and insures that well construction is 
adequate to provide representative ground water data from the monitored interval. Geotechnical 
engineers, field technicians, or other sui?abJe trained e p rsonnel may also serve in this capacity* 
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5.0 PROCEDURES 

5.1 EQUIPMENT/ITEMS NEEDED 

Below is a list of items that may be needed while installing a monitoring well. 

0 Health and safety equipment as required by the site safety officer. 

l Well drill.ing and installation equipment with associated materials (typically supplied by the 
driller). 

l Hydrogeoiogic equipment (weighted engineers tape, water level indicator, retractable 
engineers rule electronic calculator, clipboard, mirror and flashlight - for observing 
downhole activities, paint and ink marker for marking monitoring wells, sample jars, well 
installation forms, and a field notebook). 

l Drive point installations tools (Sledge Hammer, drop hammer, or mechanical vibrator; 
tripod, pipe wrenches, drive points, riser pipe, and end caps). 

5.2 WELL DESiGN 

The objectives for each monitoring well and its intended use must be clearly defined before the 
monnoring system is designed. Within the monitoring system, different monitoring wells may serve 
different purposes and, therefore, require different types of construction. During all phases of the 
well design, attention must be given to clearly documenting the basis for design decisions, the details 
of well construction, and the materials to be used. The objectives for installing the monitoring wells 
may include: 

l Determining groundwater flow directions and velocities. 
l Sampling or monitoring for trace contaminants. 
l Determining aquifer characteristics.(e.g., hydraulic conductivity) 

Siting of monitoring wells shall be performed after a preliminary estimation of the groundwater flow 
direcuon. In most cases, these can be determined through the review of geologic data and the site 
terrain. In addition, production wells or other monitoring wells in the area may be used to determine 
the groundwater flow direction. If these methods cannot be used, piezometers, which are relatively 
inexpensrve to install, may have to be installed in a preliminary phase to determine groundwater 
flow direction. 

5.2.1 Well Depth, Diameter, and Monitored Interval 

The well depth, diameter, and monitored internal must be tailored to the specific monitoring needs 
of each investigation. Specification of these items generally depends on the purpose of the 
monitoring system and the characteristics of the hydrogeologic system being monitored. Wells of 
different depth, diameter, and, monitored interval can be employed in the same groundwater 
monitoring system. For instance, varying the monitored interval in several wells, at the same location 
(cluster wells) can help t&determine the vertical gradient and the levels at which contaminants are 
present. Conversly, a fully penetrating well is usually not used to quantify or vertically locate a 
contamination plume, since groundwater samples collected in wells that are screened over the full 
thickness of the water bearing zone will be representative of average conditions across the entire 
monitored interval. However, fully penetrating wells can be used to establish the existence of 
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contamination in water. bearing zone. The well diameter would depend upon the hydraulic 
characteristics of the water bearing zone. Sampling requirements, drilling method and Cost. 

The decision concerning the monitored interval and well depth is based on the fOllOWrng 

information: 

l The vertical location of the contaminant source in relation to the water bearing zone. 

l The depth, thickness and uniformity of the water bearing zone. 
J- -w. . 

l The anticipated depth, thickness, and characteristics (e.g., density relative to water) of the 
contaminant plume. 

l Fluctuation in groundwater levels (due to pumping, tidal influences, or natural 
recharge/discharge events). 

l The presence and location of contaminants encountered during drilling. 

l Whether the purpose of the installation is for determining existence or non-existence of 
contamination or if a particular stratigraphic zone is being investigated. 

l The analysis of borehole geophysical logs. 

In most situations where groundwater flow lines are horizontal, depending on the purpose of the 
well and the site conditions, monitored intervals are 20feet or less. Shorter screen lengths 
(1 to 2 feet) are usually required where flow lines are not horizontal, (ie., if the wells are to be used 
for accurate measurement of the potentiometric head at a specific point). 

Many factors influence the diameter of a monitoring well. The diameter of the monitoring well 
depends on the application. In determining well diameter, the following needs must be considered: 

0 Adequate water volume for sampling. 
l Drilling methodology. 
l Type of sampling device to be used. 
l Costs 

Standard monitoring well diameters are 2, 4, 6, or 8inches. However, drive points are typically 
l-114 or 2 inches in diameter. For monitoring programs which require screened monitoring wells, 
either a 2-inch or 4-inch diameter well is preferred. Typically, well diameters greater than 4 inches are 
used in monitoring programs in which open hole monitoring wells are required. In the smaller 
diameter wells, the volume of stagnant water in the well is minimized, and well construction costs are 
reduced, however, the type of sampling devices that can be used are limited. In specifying well 
diameter, sampling requirements must be considered. Up to a total of 4gallons of water may be 
required for a single sample to account for full organic and inorganic analyses, and sp!it sa@s. The 
water in the monitoring well available for sampling is dependent on the well diameterasfollows: 
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Casing Inside 
Standing Water Depth to Total Depth of Standing 

Diameter, Inch 
Obtain 1 Gal Water Water for 4 Gal. 

(feet) (feet) 

2 6.13 25 

4 1.53 6 :. ’ 

6 0.68 3 
. 

However, if a specific well recharges quickly after purging, then well diameter may not be an 
important factor regarding sample volume requirements. 

Pumping tests for determining aquifer characteristics may require larger diameter wells; however, in 
small diameter wellsir+situ permeability tests can be performed during drilling or after well 
installation is completed. 

5.2.2 Riser Pipe and Screen Materials 

Well materials are specified by diameter, type of material, and thickness of pipe. Well screens require 
an additional specification of slot size. Thickness of pipe is referred to as “schedule” for polyvinyl 
chloride (PVC) casing and is usually Schedule 40 (thinner wall) or 80 (thicker wall). Steel pipe thickness 
is often referred to as “Strength” and Standard Strength is usually adequate for monitoring well 
purposes. With larger diameter pipe, the wall thickness must be greater to maintain adequate 
strength. The required thickness is also dependent on the method of installation;-risers for drive 
points require greater strength than wells installed inside drilled borings. 

The selection of well screen .and riser materials depends on the method of drilling, the type of 
subsurface materials in which the well penetrates, the type of contamination expected, and natural 
water quality and depth. Cost and the level of accuracy required are also important. The materials 
generally available are Teflon, stainless steel, PVC, galvanized steel, and carbon steel. Each has 
advantages and limitations (see Attachment A of this guideline for an extensive discussion dn this 
topic). The two most commonly used materials are PVC and stainless steel for wells in which screens 
are installed and are compared in Attachment 8. Stainless steel is preferred where trace metals or 
organic sampling is required; however, costs are high. Teflon materials are extremely expensive, but 
are relatively inert and provide the least opportuntty for water contamination due to well materials. 
PVC has many advantages, including low cost, excellent availability, light weight, and ease of 
manipulation; however, there are also some questions about organic chemical sorption and leaching 
that are currently being researched (see Barcelona et al., 1983). Concern about the use of PVC can be 
minimized if PVC wells are used strictly for geohydrologic measurements and not for chemical 
sampling. The crushing strength.of PVC may limit the depth of installation, but schedule 80 materials 
normally used for wells greater than 50 feet deep may overcome some of the problems associated 
with depth. However, the smaller inside diameter of Schedule 80 pipe may be an important factor 
when considering the size of bailers or pumps to be used for sampling or testing. Due to this 
problem. the minimum well pipe size recommended for schedule 80 wells is 4 inch I.D. ,. 

Screens and risers may have to be decontaminated before use because oil-based preservatives and oil 
used during thread cutting and screen manufacturing may contaminate samples. Metal pipe, may 
corrode and release metal ions or chemically react with organic constituents, but this is considered by 
some to be less of a problem than the problem associated with PVC material. Galvanized steel is not 
recommended for metal analyses, as zinc and cadmium levels in groundwaier samples may be 
elevated from the zinc coating. 
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Threaded, flush-joint casing is most often preferred for monitoring well appliCatiOnS. PVC. Teflon, 
and steel can all be obtained with threaded joints at slightly more costs. Welded-joint Steel Casing Is 
also acceptable. Glued PVC may release organic contamination into the well and therefore should 
not be used if the well is to be sampled for Organic Contaminants. 

When the water bearing zone is in consolidated bedrock, such as limestone or fractured granite, a’ 
well screen is often not necessary (the well is simply an open hole in bedrock). Unconsolidated 
materials, such as sands, clay, and silts require a screen. A screen slot size of 0.010 or 0.020 inch is 
generally used when a screen is necessary and the screened interval is artificially packed with a fine 
sand. The slot size controls the quantity of water entering the well and prevents entry of natural 
materials or sand pack. The screen shall pass no more than 10 percent of the pack material, or in-situ 
aquifer material. The rig geologist shall specify the combination of screen slot size and sand pack 
which will be compatible with the water bearing zone, to maximize groundwater inflow and 
minimize head losses and movement of fines into the wells. (For example, as a standard procedure, a 
Morie No. 1 or Ottawa sand may be used with a 0.010~inch slot screen, however, with a 0.020-inch slot 
screen, the filter pack material must be the material retained on a No. 20 to No. 30 U.S. standard 
sieve.) 

52.3 Annular Materials 

Materials placed in the annular space between the borehole and riser pipe and screen include a sand 
pack when necessary, a bentonite seal, and cement-bentonite grout. The sand pack is usually a fine 
to medium grained well graded, silica sand. The quantity of sand placed in the annular space is 
dependent upon the length of the screened interval but should always extend at least 1 foot above 
the top of the screen. At least one to three feet of bentonite pellets or equivalent shall be placed 
above the sand pack. The cement-bentonite grout or equivalent extends from the top of the 
bentonite pellets to the ground surface. 

On occasion, and with the concurrence of the involved regulatory agencies, monitoring wells may be 
packed naturally, i.e., no artificial sand pack will be installed, and the natural formation material will 
be allowed to collapse around the well screen after the well is installed. This method has been 
utilized where the formation material itself is a relatively uniform grain size, or when anificial sand 
packing is not possible due to borehole collapse. 

Bentonite expands by absorbing water and provides a seal between the screened interval and the 
overlying portion of the annular space and formation. Cement-bentonite grout is placed on top of 
the bentonite pellets to the surface. The grout effectively seals the well and eliminates the possibility 
for surface infiltration reaching the screened interval. Grouting also replaces material removed 
during drilling and prevents hole collapse and subsidence around the well. A tremie pipe should be 
used to introduce grout from the bottom of the hole upward, to prevent bridging and to provide a 
better seal. However, in boreholes that don’t collapse, it may be more practical to pour the grout 
from the surface without a tremie pipe. 

Grout is a general term which has several different connotations. For all practical purposes within the 
monitoring well installation industry, grout refers to the solidified material which is installed and 
occupies the annular space above the bentonite pellet seal. Grout, most of the time, is made up of 
two assemblages of material, i.e., a cement-bentonite grout. A cement bentonite grout normally is a 
mixture of cement, bentonite and water at a ratio of one g&pound bag of Portland Type I cement, 

3-S pounds of granular or flake-type bentonite and 6 gallons of water. A neat cement is made up of 
one ninety-pound bag of Portland Type I cement and 6 gallons of water. 
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in certain cases, the borehole may be drilled to a depth greater than the anticipated well installation 
depth. For these cases, the well shall be backfilled to the desired depth with bentonite pellets or 
equivalent. A short (I’-2’) section of capped riser pipe sump is sometimes installed immediateiy below 
the screen, as a silt reservoir, when significant post-development silting is anticipated. This will 
ensure thatthe entire screen surface remains unobstwted. 

5.2.4 Protective Casinq 

When the well is completed and grouted to the surface, a protective steel casing is often placed over 
the top for the well. This casing generally has a hinged cap and can be locked to prevent vandalism. 
A vent hole shall be provided in the cap to allow venting of gases and maintain atmospheric pressure 
as water levels rise or fall in the well. The protective casing has a larger diameter than the well and is 
set into the wet cement grout over the well upon completion. In addition, one hole is drilled just 
above the cement collar through the protective casing which acts as a weep hole for the flow of 
water which may enter the annulus during well development, purging, or sampling. 

A Protective casing which is level with the ground surface is used in roadway or parking lot 
applications where the top of a monitoring well must be below the pavement. The top of the riser 
pipe is placed 4to 5 inches below the pavement, and a locking protective casing is cemented in place 
to 3 inches below the pavement. A large diameter protective sleeve is set into the wet cement around 
the well with the top set level with the pavement. A manhole type lid placed over the protective 
sleeve. The cement should be slightly mounded to direct pooled water away from the well head. 

5.3 MONITORING WELL INSTALLATION 

5.3.1 Monitorinq Wells in Unconsolidated Sediments 

After the borehole is drilled to the desired depth, well installation can begin. The procedure for well 
installation will partially be dictated by the stability of the formation in which the well is being 
placed. If the borehole collapses immediately after the drilling tools are withdrawn, then a 
temporary casing must be installed and well installation will proceed through the center of the 
temporary casing, and continue as the temporary casing is withdrawn from the borehole. In the case 
of hollow stem auger drilling, the augers will act to stabilize the borehole during well installation. 

Before the screen and riser pipe are lowered into the borehole, all pipe and screen sections should be 
measured with an engineers rule to ensure proper well placement. When measuring sections, the 

threads on one end of the pipe or screen must be excluded while measuring, since the pipe and screen 
sections are screwed flush together. 

After the screen and riser pipe are lowered through the temporary casing, then the sand pack can be 
installed. A weighted tape measure must be used during the procedure in order to carefully monitor 

installation progress. The sand is poured into the annulus between the riser pipe and temporary 

casing, as the casing is withdrawn. Sand should always be kept within the temporary casing during 
withdrawal in order to ensure an adequate sand pack. However, if too much sand is within the 
temporary casing (greater than 1 foot above the bottom of the casing) bridging between the 
temporary casing and riser pipe may occur. 

After the sand pack is installed to the desired depth, (at least 1 foot above the top of the screen) then 
the bentonite pellet seal or equivalent, can.be installed, in the same manner as the sand pack. At 
least 1 to 3 feet of bentonite pellets should be installed above the sand pack. 

f 

1 
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The cement-bentonite grout is then mixed and either poured or tremied into the annulus as the 
temporary casing or augers are withdrawn. Finally, the protective casing can be installed as detailed 

in Section 5.2.4. 

In stable formations where borehole collapse does not occur, the well can be installed as discussed 
above, and the use of a temporary casing is not. needed. However, centralizers may have to be 
installed, one above, and one below the screen, to assure enough annular space for sand pack 
placement. A typical overburden monitoring well sheet is shown. 

5.3.2 Confininq‘Laver Monitorino Wells 

When drilling and installing a well in a confined aquifer, proper well installation techniques must be 
applied to avoid cross contamination between. Under most conditions, this can be accomplished by 
installing double-cased wells. This is accomplished by drilling a large diameter boring through the 
upper aquifer, 1 to3feet into the underlying confining layer, and setting and pressure grouting or 
tremie grouting the outer casing into the confining layer. The grout material must fill the space 
between the native material and the outer casing. A smaller diameter boring is then continued 
through the confining layer for installation of the monitoring well as detailed for overburden 
monitoring wells, with the exception of not using a temporary casing during installation. Sufficient 
time which will be determined by the rig geologist; must be allowed for setting of the grout prior to 
drilling through the confined layer. A typical confining layer monitoring well sheet is shown in 
Attachment C. 

Bedrock Monitorinq Wet Is 

drock monitoring wells, a large diameter boring is drilled thro 

al well installation is completed. Typical 
wells are shown in Attachment C. 

5.3.4 Drive Points 

Drive points can be installed with either a sledge hammer, drop hammer, or a mechanical vibrator. 
The screen is threaded and tightened onto the riser pipe with pipe wrenches. The drive point is 
simply pounded into the subsurface to the desired depth. If a heavy drop hammer is used, then a 
tripod and pulley setup is required to lift the hammer. Drive points typically cannot be driven to 
depths exceeding 10 feet. 

5.3.5 Innovative Monitorinq Well Installation Techniques 

Certain innovative sampling devices have proven advantageous. These devices are essentially 
screened samplers installed in a borehoie with only one or two small-diameter tubes extending to the 
SUrfaCe. Manufacturers of these types of samplers claim that four samplers can be installed in a 3-inch 
diameter borehole. This reduces drilling costs, decreases the volume of nagnan% water, and provides 

a Sampling system that minimizes cross contamination from sampling equipment. These samplers 
ais0 Perform well when the water table is within 25 feet from the surface (the typical range of suction 
pumps). Two manufacturers of these samplers are Timco Manufacturing Company, Inc., of 
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Prairie du Sac, Wisconsin, and BARCAD Systems, Inc., of Concord, Massachusetts. Each offers various 
construction materials. 

Two additional types of multilevel sampling systems have been developed. Both employ individual 
screened openings through a small-diameter casing. One of these systems (marketed by Westbay 
Instruments Ltd. of Vancouver, British Columbia, Canada) uses a screened pan and a sampling probe 
to obtain samples and head measurements or perform permeability tests. this system allows sampling 
ports at intervals as close as 5 feet, if desired, in boreholes from 3 to 4.8 inches in diameter. 

The other system, developed at the University of Waterloo at Waterloo, Ontario, Canada, requires 
field assembly of the individual sampling ports and tubes that actuate a simple piston pump and force 
the samples to the surface. Where the depth to ground water is less than 25 feet, the piston pumps 
are not required. The assembly is made of easily obtained materials; however, the cost of labor to 
assemble these monitoring systems may not be cost-effective. 

5.4 WELL DEVELOPMENT METHODS 

The purpose of well development is to stabilize and increase the permeability of the gravel pack 
around the well screen, and to restore the permeability of the formation which may have been 
reduced by drilling operations. Wells are typically developed until all fine material and drilling water 
is removed from the well. Sequential measurements of pH, conduaivity and temperature taken 
during development may yield information (stabilized values) that sufficient development is reached. 
The selection of the well development method (shall) be made by the rig geologist and is based on 
the drilling methods, well construction and installation details, and the characteristics of the 
formation that the well is screened in. The primary methods of well development are summarized 
below. A more detailed discussion may be found in Driscoll(1986). 

Overoumpinq and Backwashinq - Wells may be developed by alternatively drawing the water level 
down at a high rate (by pumping or bailing) and then reversing the flow direction (backwashing) so 
that water is passing from the well into the formation. This back and forth movement of water 
through the well screen and gravel pack serves to remove fines from the formation immediately 
adjacent to the well, while preventing bridging (wedging) of sand grains.’ Backwashing can be 
accomplished by several methods including pouring water into the well and then bailing, starting and 
stopping a pump intermittently to change water levels, or forcing water into the well under pressure 
through a water-tight fitting (“rawhiding”). Care should be taken when backwashing not to apply 

too much pressure, which could damage or destroy the well screen. 

Surqinq with a Surqe Plunqer - A surge plunger (also called a surge block) is approximately the same 
diameter as the well casing and is used to agitate the water, causing it to move in and out of the 
screens. This movement of water rpulls fine materials into the well, where they may be removed by 
any of several methods, and prevents bridging of sand particles in the gravel pack. There are two 
basic types of surge plungers; solid and valved surge plungers. In formations with low yields, a valved 
surge plunger may be preferred, as solid plungers tend to force water out of the well at a greater rate 
than it will flow back in. Valved plungers are designed to produce a greater inflow than outflow of 
water during surging. 

Compressed Air - Compressed air can be used to develop a well by either of two methods: 
backwashing or surging. Backwashing is done by forcing water out through the screens, using 
increasing air pressure inside a sealed well, then releasing the pressurized air to allow the water to 
flow back into the well. Care should be taken when using this method so that the water level does 
not drop below the top of the screen, thus reducing well yield. Surging, or the “open well” method, 
consists of alternately releasing large volumes of air suddenly into an open well below the water level 

L 1 
-m-a-... 
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to produce a strong surge by virtue of the resistance of water head, friction, and inertia. Pumping the 
well is subsequently done with the air lift method. 

Hiqh Velocitv Jettinq - In the high velocity jetting method, water is forced at high velocities from a 
plunger-type device and through the well screen to loosen fine particles from the sand pack and 
surrounding formation. The jetting tool is slowly rotated and raised and lowered along the length of 
the well screen to develop the entire screened area. Jetting using a hose lowered’into the well may 
also be effective. The fines washed into the screen during this process can then be bailed or pumped 
from the well. 

6.0 REFERENCES 

Staff, M. R., J. F. McNabb, W. 1. Duniap, R. L. Cosby, and J. fryberger, 1981. Manual of Groundwater 
Samplinq Procedures. R. S. Kerr Environmental Research Laboratory, Office of Research and 
Development, U.S. EPA, Ada, Oklahoma. 

Barcelona, M. J., P. P. Gibb and R. A. Miller, 1983. A Guide to the selection of Materials for Monitorinq 
Well Construction and Groundwater Samplinq. ISWS Contract Report 327, Illinois State Water Survey, 
Champaign, Illinois. 

U.S. EPA, 1980. Procedures Manual for Groundwater Monitorinq of Solid Waste Disposal Facilities. 
Publication SW-61 1, Office of Solid Waste, U.S. EPA, Washington, D.C. 

Driscoll, Fletcher G.. 1986. Groundwater and Wells. Johnson Division, St. Paul, Minnesota, 1989 p. 

7.0 RECORDS 

A critical part of monitoring well installation is recording of significant details and events in the field 
notebook. The Geologist must record the exact depths of significant hydrogeological features screen 
placement, gravel pack placement, and bentonite placement. 

A Monitoring Well Sheet (Attachment C) shall be used which allows the uniform recording of data for 
each installation and rapid identification of mtssing information. Well depth, length, materials of 
construction, length and openings of screen, length and type of riser, and depth and type of all 
backfill materials shall be recorded. Additional information (shall) include location, installation date, 
problems encountered, water levels before and after well installation, cross-reference to the geologic 
boring log, and methods used during the installation and development process. The documentation 
is very important to prevent problems involving questionable sample validity. Somewhat different 
information will need to be recorded.depending on whether the well is completed in overburden, in 
a confined layer, in bedrock with a cased well, or as an open hole in bedrock. 

The quantities of sand, bentonite, and grout placed in the well are also important. The Geologist 
shall calculate the annular space volume and have a general idea of the quantity of material needed 
to fill the annular space. Volumes of backfill significantly higher than the calculated volume may 
indicate a problem such as a large cavity, while a smaller backfill volume may indicate a cave-in. Any 
problems with rig operation or down time shall be recorded and may determine the driller’s final fee. 
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ATTACHMENT A 

TABLE 7-4 RELATIVE COMPATlBlLlTY OF RlGlD WELL-CASING MATERIAL (PERCENT) 

AaueouvOrgm~c Minurn 64 69 73 73 98 I 100 1 100 

Prelimtnarv Rankmq of Riqld Materlair 

Tef Ion* 
StaInless Steel 3 16 

Stamtess Steel 304 

PVC 1 
Lo-Carbon Steel 
Galvarwed Steel 
Carbon Steel 
Trademark of DuPont 

RELATIVE COMPATIBILITY OF SEMI-RIGID OR ELASTOMERIC MATERIALS (PERCENT) 

PVC PE PE 
PP 

Flexible Conv. 
PMM 

Lmear 
Vito+* Silicone Neoprene Teflon*’ 

I 
BuffCrCd wea* *cl0 97 97 100 97 90 92 87 85 100 

WeaL ACld 92 90 94 96 78 70 75 7s 100 

h4mcr.l *Ct6’H,gh souas 100 100 100 100 95 100 70 82 100 

naueouoorganlc MlRUIO 62 71 40 60 a9 78 49 aa 100 

PFrcent ovtrall aam+ 88 90 84 88 70 07 72 72 100 

1 

2 

3 
4 

5 
6 
7 

Source: 
l 

Prehmmary Rankinq of Semi-RIgId or Elanomerlc Materials 

Teflon. 

Polypropylene (PP) 
PVC flexrble/PE linear 
v1ton. 
PE ConventIonal 
Plexlglar/Luc!te (PMM) 

ShconelNeoprene 

Barcelona eT al., 1983 
Traoemark of DuPont 
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ATTACHMENT B 

COMPARISON OF STAINLESS STEEL AND PVC FOR MONITORING WELL CONSTRUCTION 

Characteristic 

Strength 

Stainless Steel 

Use in deep wells to prevent 
compression and closing of 
screen/riser. 

PVC 

Use when shear and compressive 
strength not critical. 

Weight 

cost 

Corrosivity 

Relatively heavier 

Relatively expensive . 

Deteriorates more rapidly in 
corrosive water 

Lightweight, floats in water 

Relatively inexpensive 

Non-corrosive-may deteriorate in 
presence of ketones, aromatics, alkyl 
sulfides, or some chlorinated HC 

Ease of Use Difficult to adjust size or length in Easy to handle and work in ihe field. 
the field. 

Preparation for Use Should be steam-cleaned for Never use glue fittings-pipes should be 
organics sampling threaded or pressure-fitted. Should be 

steam cleaned if used for monitoring 
wells. 

Interaction with May sorb organic or inorganic 
Contaminants* substances when oxidized 

May sorb or release organic substances. 

l See also Attachment A. 
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ATTACHMENT C 

;;cza=a=-IICIN OVERBURDEN 

0 A Palhbwm Ccrxany MONITORING WELL SHEET 

PROJECT 
PROJECT NO. 
ELEVATION 

1 FIELD GEOLOGIST 

LOCATION 
3RILLfR 
ORILL.VG 

BORING METHOD 
DATE DEVE,O?~lEtu7 

MEW00 

GitQUNO 
ELEVATION / 

I 

a 

I 

ELE’JAflQN OF TOP OF SURFACE CASING : 
EL9.VATlON OF TOP OF RISER PIPE: 

STlCK - UPTOP OF SURFACE CASING: 
STiCK -UP RISER PIPE : 

TYPE OF SURFACE SEAL: 

I.D. OF SURFACE CASING: 
TYPE OF SURFACE CASIN- 

SISER PIPE 1.0. 
TYPE OF RISER PIPE: 

3OREWOLE DIAMETER: 

TYPE OF BACKFILL: 

ELEVATION I DEPTH TOP OF SEAL: 

TYPE OF SEAL: 

DEPTH TOP OF SAND PACK: 

ELEVATlON I DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: 

SLOT SIZE I LENGTH: 

I.0 OF SCREEN: 

TYPE OF SAND PACK: 

ELEVATION/OEPTH9OTTOM OFSCREEN: 

ELEVATION I DEPTH BOnOM OF SAND PACK: 
TYPE OF jACKFILL BELOW OISERVATION 
WELL: 

L ELEVATION I DEPTH OF rOLE: 

-.. 
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AnACHMENT C 
PAGE TWO 

30RING NO.: 

i 

CONFINING LAYER 

MONITORING WELL SHEET / I 
$4 

\ ! DRILLER / 

ELEVATION OFTOPOFXRM. CASING : 
4 ELEVATION OF TOP OF RISER PIPE: 

TYPE OF SURFACE SEAL: 

GROUND 
/ 

I.D. OF PERM. CASING: I 
TYPE OF SURFACE CASING: / 

RISER P!PE I.D. 
TYPE OF RISER PIPE: 

1 

,R PERM. CASJdG I.0 

ION/ DEPTH TOPCONFINING LAYER: 
NI DEPTH BOTTOM OF CASING: 

DEPTH 5OT. CONFINING LAYER: 

PTH TOP OF SEAL: 

DEPTH TOP OF 5 

ELEVATiONIDEmTH 
TYPE OF SCREEN: 

TYPE OF SAND PACK: 

= R-4 BOREHOLE DIA. BELOW CASING: \ I 

ELEVATLON I DEPTH BOH@M OF SCREEN: 
\ I 

ELEVATION I DEPTH BOllOM OF SAND PACK: 
TYPE OF BACKFILL BELOW OBSERVATION 

R .! EL3ATlON I DEPTH OF HOLE: \I 



F?!iT!!PFE 
Number Page 

GH-2.5 1oflO 

STANDARD Effectwe Date 

OPERATING 
ENVIRONMENTAL 

Apphcabihty 

PROCEDURES EMG 
MANAGEMENT GROUP 

Prepared 
Earth Sciences 

Subject Approved 
WATER LEVEL MEASUREMENT/CONTOUR MAPPING D. Senovich 

TABLE OF CONTENTS 

SECTION 

1.0 PURPOSE 

2.0 SCOPE 

3.0 GLOSSARY 

4.0 RESPONSIBILITIES 

5.0 PROCEDURES 
5.1 GENERAL 
5.2 WATER LEVEL MEASURING TECHNIQUES 
5.2.1 Methods 
5.2.2 Water Level Measuring Devices 
5.2.3 Data Recording 
5.2.4 Specific Quality Control Procedures for Water Level Measuring Devices 
5.3 POTENTIOMETRIC SURFACE MAPPING 
5.3.1 Selection of Wells 
5.3.2 Construction of Equipotential Lines 
5.3.3 Determination of Groundwater-Flow Direction 
5.4 HEALTH AND SAFETY CONSIDERATIONS 

6.0 REFERENCES 

7.0 AlTACHMENTS 



jubject 

WATER LEVEL MEASUREMENT/ 
CONTOUR MAPPING 

Number Page 
GH-2.5 2of 10 

Revision Effectwe Date 
1 05/04/90 

1.0 PURPOSE 

The objective of this procedure is to provide general reference information and technical guidance on 
the measurement of hydraulic head levels and the determination of the direction of groundwater 
flow, using contour maps of the water table or the potentiometric surface of an unconfined or 
confined aquifer. 

2.0 SCOPE 

This procedure gives overall technical guidance for obtaining hydraulic head measurements in wells 
(frequently conducted in conjunction with groundwater sampling) and preparation of groundwater 
contour maps. The specific methods could be modified by requirements of project-specific plans. 

3.0 GLOSSARY 

Hvdraulic Head -The height to which water will rise in a well. 

Water Table - A surface in an unconfined aquifer where groundwater pressure is equal to 
atmospheric pressure (i.e., the pressure head is zero). 

Potentiometric Surface - A surface which is defined by the levels to which water will rise in wells 
which are screened or open in a specified zone of an unconfined or confined aquifer. 

Unconfined (water table) Aauifer -An aquifer in which the water table forms the upper boundary. 

Confined Aquifer-An aquifer confined between two low permeability layers (aquitards). 

Artesian Conditions - A common condition in a confined aquifer in which the water level in a well 
completed within the aquifer rises above the top of the aquifer. 

Flow Net-A diagram of groundwater flow, showing flow lines and equipotential lines. 

Flow Line - A line indicating the direction of groundwater movement within the saturated zone. 
Flow lines are drawn perpendicular to equipotential lines. 

Eauiootential Line - A contour line on the potentiometric surface or water table showing uniform 
hydraulic head levels. Equipotential lines on the water table are also called water-table contour lines. 

4.0 RESPONSIBILITIES 

Proiect Hvdroqeoloeist - has overall responsibility for obtaining water level measurements and 
developing groundwater contour maps. The hydrogeologist shall specify the reference point from 
which water levels are measured (usually a specific point on the upper edge of the inner well casing), 
the number of data points needed and which wells shall be used for a contour map, and how many 
complete sets of water levels are required to adequately define groundwater flow directions (e.g., if 
there are seasonal variations). 

Field Personnel - must have a basic familiarity with the equipment and procedures involved in 
obtaining water levels, and must be aware of any project-specific requirements. 
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5.0 PROCEDURES 

5.1 GENERAL 

Groundwater level measurements can be made in monitoring wells, private or public water wells, 
piezometers, open boreholes, or test pits (after stabilization). Groundwater measurements should 
generally not be made in boreholes with drilling rods or auger flights present. If groundwater 
sampling activities are to occur, groundwater level measurements shall take place prior to well 
evacuation or sampling. 

All groundwater level measurements shall be made to the nearest 0.01 foot, and recorded in the 
geologist’s field notebook or on the Groundwater Level Measurement Sheet (Attachment A), along 
with the date and time of the reading. The total depth of the well shall be measured and recorded, if 
not already known. Weather changes that occur over the period of time during which water levels 
are being taken, such as precipitation and bariometric pressure changes, should be noted. 

In measuring groundwater levels, there shall be a clearly-established reference point of known 
elevation, which is normally identified by a mark on the upper edge of the inner well casing. The 
reference point shall be noted in the field notebook. To be useful, the reference point should be tied 
in with an established USGS benchmark or other properly surveyed elevation datum. An arbitrary 
datum could be used for an isolated group of wells if necessary. 

Cascading water within a borehole or steel well casings can cause false readings with some types of 
sounding devices (chalked line, electrical). Oil layers may also cause problems in determining the true 
water level in a well. Special devices (interface probes) are available for measuring the thickness of oil 
layers and true depth to groundwater if required. 

Water level readings shall be taken regularly, as required by the site hydrogeologist. Monitoring 
wells or open-cased boreholes that are subject to tidal fluctuations should be read in conjunction 
with a tidal chart (or preferably in conjunction with readings of a tide staff or tide level recorder 
installed in the adjacent water body); the frequency of such readings shall be established by the site 
hydrogeologist. All water level measurements at a site used to develop a groundwater contour map 
shall be made in the shortest practical time to minimize affects due weather changes, and at feast 
during the same day. 

5.2 WATER LEVEL MEASURING TECHNIQUES 

There are several methods for determining standing or changing water levels in boreholes and 
monitoring wells. Certain methods have particular advantages and disadvantages depending upon 
well conditions. A general description of these methods is presented, along with a listing of various 
advantages and disadvantages of each technique. An effective technique shall be selected for the 
particular site conditions by the onsite hydrogeologist. 

In most instances, preparation of accurate potentiometric surface requires that static water level 
measurements be obtained to a precision of 0.01 feet. To obtain such measurements in individual 
accessible wells, the Chalked Tape or Electrical Water Level Indicator methods have been found best, 
and thus are the most often utilized. Other, less precise methods, such as the Popper or Beli Sound or 
Bailer Line methods, may be appropriate for developing preliminary estimates of hydraulic 
conditions. When a large number of (or continuous) readings are required, time-consuming 
individual readings are not usually feasible. In such cases, it is best to use the Float Recorder or 
Pressure Transducer methods. When conditions in the well limit readings (i.e., turbulence in the 

D334901 



Subject Number Page 
GH-2.5 4of 10 

WATER LEVEL MEASUREMENT/ Revision Effective Date 
CONTOUR MAPPING 1 05/04/90 

water surface or limited access through small diameter tubing), less precise, but appropriate, methods 
such as the Air Line or Capillary Tubing methods can be used. 

5.2.1 Methods 

Water levels can be measured by several different techniques, but the same steps shall be followed in 
each case. The proper sequence is as folloWS: 

-1. Check operation of recording equipment above ground. Prior to opening the well, don 
personal protective equipment as required. 

2. Record all information specified below in the geologist’s field notebook or on the 
Groundwater Level Measurement Sheet. 

a. Well number. 
b. Record water level to the nearest 0.61 foot (0.3 cm). Water levels shall be taken from 

the surveyed reference mark on the top edge of the inner well casing. 
C. Record the time and day of the measurement. 

., 
Water level measuring devices with permanently marked intervals shall be used when possible. If 
water level measuring devices marked by metal or plastic bands clamped at intervals along the 
measuring line are used, the spacing and accuracy of these bands shall be checked frequently as they 
may loosen and slide up or down the line, resulting in inaccurate reference points (see Section 5.2.3). 

5.2.2 Water Level Measurino Devices 

Chalked Steel Tape 

The water level is measured by chalking a weighted steel tape and lowering it a known distance (to 
any convenient whole foot mark) into the well or borehole. The water level is determined by 
subtracting the wetted chalked mark from the total length lowered into the hole. 

The tape shall be withdrawn quickly from the well because water has a tendency to rise up the chalk 
due to capillary action. A water finding paste may be used in place of chalk. The paste is spread on 
the tape the same way as the chalk, and turns red upon contacting water. 

Disadvantages to this method include the following: depths are limited by the inconvenience of 
using heavier weights to properly tension longer tape lengths; ineffective if borehole/well wall is wet 
or inflow is occurring above the static water level; chalking the tape is time consuming; difficult to 
use during periods of precipitation. 

Electric Water Level Indicators 

These devices consist of a spool of small-diameter cable and a weighted probe attached to the end. 
When the probe comes in contact with the water, an electrical circuit is closed and a meter, light, 
and/or buzzer attached to the spool will signal the contact. 

There are a number of commercial electric sounders available, none of which is entirely reliable under 
all conditions likely to occur in a contaminated monitoring well. In conditions where there is oil on 
the water, groundwater with high specific conductance, water cascading into the well, steel well 
casing, or a turbulent water surface in the well, measuring with an electric sounder may be difficult. 
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For accurate readings, the probe shall be lowered slowly into the well. The electric tape is marked at 
the measuring point where contact with the water surface was indicated. The distance from the mark 
to the nearest tape band is measured using an engineer’s folding ruler or steel tape and added to the 
band reading to obtain the depth to water. If band is not a permanent marking band, spacing shall 
be checked periodically as described in Section 5.2.3. 

Popper or Bell Sounder 

A bell- or cup-shaped weight that is hollow on the bottom is attached to a measuring tape and 
lowered into the well. A “plopping” or “popping” sound is made when the weight strikes the surface 
of the water. An accurate reading can be determined by lifting and lowering the weight in short 
strokes, and reading the tape when the weight strikes the water. This method is not sufficiently 
accurate to obtain water levels to 0.01 feet, and thus is more appropriate for obtaining only 
approximate water levels quickly. 

Float Recorder 

at or an electromechanically actuated water-seeking probe may be used to 
f the water surface in the hole. A paper-covered recording chart dr 
motion of the float via a pulley and reduction gear mechanism, whi 

n horizontally across the chart. To ensure continuous records, corder shall be 
tained, and adjusted periodically. This type of devi 

water level fluctuations, such as tidal fluctuations or 

An air line is especial1 n pumped wells where water tu e may preclude the use of other 
devices. A small-diamete ted tube of known len led from the surface to a depth 
below the lowest water ssor, bottled air, or air pump) 
is used to purge the wat lower end of the tube, and is 
seen (or heard) to be bu well. The pressure needed to purge the 

for 1 psi) equals the length in feet of 

The disadvantages to this method inc for an air supply and lower level of accuracy 
(unless a very accurate air pressure ga ethod cannot be used to obtain water level 
readingsto the nearest 0.01 f-t). 

Capillary Tubing 

In small diameter pi ng, water levels are determin sing a capillary tube. Colored 
or clear water is pl II “U”-shaped loop in one en e tube (the rest of the tube 

end of the capillary tube is lowered down 
indicating that the water level has 

small diameter 
the capillary tube is 

used to reach 

measuring differences or changes in water levels (i.e., during pumping tests). 
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Pressure Transducer 

Pressure transducers can be lowered into a well or borehole to measure the pressure of water and 
therefore the water elevation above the transducer. The transducer is wired into a recorder at the 
surface to record changes in water level with time. The recorder digitizes the information and can 
provide a printout or transfer the information to a computer for evaluation (using a well 
drawdown/recovery model). The pressure transducer should be initially calibrated with another 
water level measurement technique to ensure accuracy. This technique is very useful for hydraulic 
conductivity testing in highly permeable material where repeated, accurate water level 
measurements are required in a very short period of time. A sensitive transducer element is required 
to measure water levels to 0.01 foot accuracy. 

Borehole Geophysics 

vels can be determined during geophysical logging o 

Bailer Line Method 

Water levels can be measured and measuring the bailer line 

usually as accurate as some of the other methods described above. 

5.2.3 Data Recordinq 

Water level measurements, time, data, and weather conditions shall be recorded in the geologist’s 
field notebook or on the Groundwater Level Measurement Sheet. All water level measurements shall 
be measured from a known reference point. The reference point is generally a marked point on the 
upper edge of the inner well casing that has been surveyed for an elevation. The exact reference 
point shall be marked with permanent ink on the casing since the top of the casing may not be 
entirely level. It is important to note changes in weather conditions because changes in the 
barometric pressure may affect the water level within the well. 

5.2.4 Specific Qualitv Control Procedures for Water Level Measurina Devices 

All groundwater level measurement devices must be cleaned before and after each use to prevent 
cross contamination of wells. 

Some devices used to measure groundwater levels may need to be calibrated. These devices shall be 
calibrated to 0.01 foot accuracy periodically. A water level indicator calibration sheet shall be 
completed each time the measuring device is checked. A water level indicator calibration form is 
shown in Attachment A. The “actual reading” column on the sheet is the actual length of the interval 
from the end of the indicator to the appropriate marked depth interval. In many cases, these 
measurements are different because the water level measuring device is connected to the end of the 
measuring tape or line, and may extend beyond “0” feet on the measuring line. 
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5.3 POTENTIOMETRIC SURFACE MAPPING 
I 

5.3.1 Selection of Wells 

All wells used to prepare a flow net in a plan or map view should represent the same hydrogeologic 
unit, be it aquifer or aquitard. All water level measurements used shall be collected on the same day. I 

Before mapping, review the recorded water levels and monitoring-well construction data, site 
geology and topographic setting to ascertain that the wells are completed in the same hydrogeologic 
unit and to determine if strong vertical hydraulic gradients may be present. Such conditions will be 
manifested by a pronounced correlation between well depth and water level, or by a difference in 
water level between two wells located near each other but set to different depths or having different 
screen lengths. Professional judgment of the hydrogeologist is important in this decision. If vertical 
gradients are significant, the data to be used must be limited vertically, and only wells finished in a 
chosen vertical zone of the hydrogeologic unit can be used. 

At least three wells must be used to provide an estimation of the direction of groundwater flow, and 
many more wells will be needed to provide an accurate contour map. Generally, shallow systems 
require more wells than deep systems for accurate contour mapping. 

5.3.2 Construction of Eauipotential Lines 

Plot the water elevations in the chosen wells on a site map. Other hydrogeologic features associated 
with the zone of interest --such as seeps, wetlands, and surface-water bodies -- should also be plotted 
along with their elevations. 

The data should then be contoured, using mathematically valid and generally accepted techniques. 
Linear interpolation is most commonly used, as it is the simplest technique. However, quadratic 
interpolation or any technique of trend-surface analysis or data smoothing is acceptable. Computer- 
generated contour maps may be useful for large data sets. Contour lines shall be drawn as smooth, 
continuous lines which never cross one another. 

Inspect the contour map, noting known features, such as pumping wells and site topography. The 
contour lines must be adjusted in accordance with these, utilizing the professional judgment of the 
hydrageologist. Closed contours should be avoided unless a known sink exists. Groundwater 
mounding is common under landfills and lagoons; if the data imply this, the feature must show in the 
contour plot. 

5.3.3 Determination of Groundwater-Flow Direction 

Flow lines shall be drawn so that they are perpendicular to equipotential lines. Flow lines will begin 
at high head elevations and end at low head elevations. Closed highs will be the source of additional 
flow lines. Closed depressions will be the termination of some flow lines. Care must be used in areas 
with significant vertical gradients to avoid erroneous conclusions concerning gradients and flow 
directions. 

5.4 HEALTH AND SAFETY CONSIDERATIONS 

Groundwater contaminated by volatile organic compounds may release toxic vapors into the air 
space inside the well pipe. The release of this air when the well is initially opened is a Health/Safety 
hazard which must be considered. Initial monitoring of the well headspace and breathing zone 
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concentrations using a PID (HNU) or FID (OVA) and combustible gas meters shall be performed to 
determine required levels of protection. 

6.0 REFERENCES 

Freeze, R. A. and J. A. Cherry, 1979. Groundwater. Prentice-Hall, Englewood Cliffs, New Jersey, 
604 pp. 

Cedergren, H. R., 1977. Seepacre, Drainaoe and Flow Nets (2nd edition). John Wiley and Sons, 
New York. 

Fetter, C. W., 1980. ADDlied Hvdrooeoloqy. Merrill, Columbus, Ohio, 488 pp. 

7.0 ATTACHMENTS 

Attachment A - Groundwater Level Measurement Sheet 

Attachment B -Water Level Indicator Calibration Sheet. 
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ATTACHMENT A 
I 

GROUNDWATER LEVEL MEASUREMENT SHEET 

LOCATION 

Project Name: 
Project No.: 
Personnel: 
Date: 

Municipality: 
County: 
State: 
Street or 
Map Location 
(If Off-Site) 

WEATHER CONDITIONS 

. . 
Temperature Range: Equipment No.: 
Precipitation: Equipment Name: 
Barometric Pressure: Latest Calibration Date: 

Tidally-Influenced: [ ] Yes t INo 

Groundwater 
Elevation (Feet)* 

* All elevations to nearest 0.01 foot. 

I 
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ATTACHMENT B 

WATER LEVEL INDICATOR CALIBRATION SHEET 

Project Name Date 

Project No. 

Equipment No. 

Equipment Name 

Water Level 
Indicator 

Marking (Feet) 
Actual Reading* (Feet) 

0.0 

5.0 

10.0 

15.0 

20.0 

25.0 

30.0 

35.0 

40.0 

45.0 

50.0 

55.0 

60.0 

65.0 

70.0 

75.0 

80.0 

85.0 

90.0 

95.0 

100.0 

* Record readings to the neerest 0.01 foot. The actual reading may be different 
than marking because the water level measuring device (electrode, popper, 
etc.) may extend beyond the “0” feet mark on the measuring line. 
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1 .o PURPOSE 

The purpose of this procedure is to provide general reference information on the sampling of 
groundwater wells. The methods and equipment described are for the collection of water samples 
from the saturated zone of the subsurface. 

2.0 SCOPE 

This procedure provides information on proper sampling equipment and techniques for groundwater 
sampling. Review of the information contained herein will facilitate planning of the field sampling 
effort by describing standard sampling techniques. The techniques described shall be followed 
whenever applicable, noting that site-specific conditions or project-specific plans may require 
adjustments in methodology. 

3.0 GLOSSARY 

None. 

4.0 RESPONSIBILITIES 

Site Hvdropeolooist or Geochemist - responsible for selecting and detailing the specific groundwater 
sampling techniques and equipment to be used, documenting these in the Project Operations Plan 
(POP), and properly briefing the site sampling personnel. 

Site Geoloqist- The Site Geologist is primarily responsible for the proper acquisition of the 
groundwater samples. When appropriate, such responsibilities may be performed by other qualified 
personnel (engineers, field technicians). 

Site Manager-. The Site Manager is responsible for reviewing the sampling procedures used by the 
field crew and for performing in-field spot checks for proper sampling procedures. 

5.0 PROCEDURES 

5.1 GENERAL 

To be useful and accurate, a groundwater sample must be representative of the particular zone of the 
water being sampled. The physical, chemical, and bacteriological integrity of the sample must be 
maintained from the time of sampling to the time of testing in order to keep any changes in water 
quality parameters to a minimum. 

Methods for withdrawing samples from completed wells include the use of pumps, compressed air, 
bailers, and various types of samplers. The primary considerations in obtaining a representative 
sample of the groundwater are to avoid collection of stagnant (standing) water in the well and to 
avoid physical or chemical alteration of the water due to sampling techniques. In a non-pumping 
well, there will be little or no vertical mixing of water in the well pipe or casing, and stratification will 
occur. The well water in the screened section will mix with the groundwater due to normai flow 
patterns, but the well water above the screened section will remain isolated and become stagnant. 
To safeguard against collecting non-representative stagnant water in a sample, the following 
approach shall be followed prior to sample acquisition: 
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1. All monitoring wells shall be purged prior to obtaining a sample. Evacuation of three to 
five volumes is recommended for a representative sample. In a high-yielding groundwater 
formation and where there is no stagnant water in the well above the screened section, 
evacuation prior to sample withdrawal is not as critical. 

2. For wells that can be purged to dryness with the sampling equipment being used, the well 
shall be evacuated and allowed to recover prior to sample acquisition. If the recovery rate 
is fairly rapid, evacuation of more than one volume of water is preferred. 

5. For high-yielding monitoring wells which cannot be evacuated to dryness, there is no 
absolute safeguard against contaminating the sample with stagnant water. One of the 
following techniques shall be used to minimize this possibility: 

a A submersible pump, intake line of a surface pump,or bailer shall be placed just below the 
water surface when removing the stagnant water and lowered as the water level 
decreases. Three to five volumes of water shall be removed to provide reasonable 
assurance that all stagnant water has been evacuated. Once this is accomplished a bailer 
may be used to collect the sample for chemical analysis. 

l The inlet line of the sampling pump (or the submersible pump itself) shall be placed near 
the bottom of the screened section, and approximately one casing volume of water shall 
be pumped from the well at a rate equal to the well’s recovery rate. 

Stratification of contaminants may exist in the aquifer formation, both in terms of a concentration 
gradients due to mixing and dispersion processes in a homogeneous layer, and in layers of variable 
permeability into which a greater or lesser amount of the contaminant plume has flowed. Excessive 
pumping can dilute or increase the contaminant concentrations in the recovered sample compared to 
what is representative of the integrated water column at that point, and thus result in the collection 
of a non-representative sample. 

5.2 SAMPLING, MONITORING, AND EVACUATION EQUIPMENT 

Sample containers shall conform with EPA regulations for the appropriate contaminants. 

The following equipment shall be on hand when sampling ground water wells: 

l Sample packaaino and shipping equipment - Coolers for sample shipping and cooling, 
chemical preservatives, appropriate packing containers and filler, ice, labels and chain-of- 
custody documents. 

l Field tools and instrumentation - Thermometer; pH paper/meter; camera and film; tags; 
appropriate keys (for locked wells); engineers rule; water-level indicator; where 
applicable, specific-conductivity meter. 

l Pumps 

- Shallow-well pumps--Centrifugal, pitcher, suction, or peristaltic pumps with droplines, 
air-lift apparatus (compressor and tubing) where applicable. 

e Deep-well pumps--submersible pump and electrical power generating unit, or air-lift 
apparatus where applicable. 
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l Other samplina eauipment - Bailers and monofilament line with tripod-pulley assembly (if 
necessary). Bailers shall be used to obtain samples for volatile organics from shallow and 
deep groundwater wells. 

l Pails - Plastic, graduated. 

l Decontamination solutions - Distilled water, Alconox, methanol, acetone. 

Ideally, sample withdrawal equipment shall be completely inert, economical, easily cleaned, 
sterilized, and reused, able to operate at remote sites in the absence of power sources, and capable of 
delivering variable rates for well flushing and sample collection. 

5.3 CALCULATIONS OF WELL VOLUME 

To insure that the proper volume of water has been removed from the well prior to sampling it is first 
necessary to know the volume of standing water in the well pipe. This volume can be easily 
calculated by the following method. Calculations shall be entered in the field logbook and on the 
field data form (Attachment A): 

Obtain all available information on well construction (location, casing, screens, etc.). 

Determine well or casing diameter. 

Measure and record static water level (depth below ground level or top of casing reference 
point). 

Determine depth of well (if not known from past records) by sounding using a clean, 
decontaminated weighted tape measure. 

Calculate number of linear feet of static water (total depth or length of well pipe minus the 
depth to static water level). 

Calculate one static well volume in gallons (V = 0.163Tr2). 

where: 

v = Static volume of well in gallons. 
T = Thickness of water table in the well measured in feet, i.e., linear feet of static 

water. 
= 

i.163 = 
Inside radius of well casing in inches. 
A constant conversion factor which compensates for the conversion of the 
casing radius from inches to feet, the conversion of cubic feet to gallons, and 
pi. 

Determine the minimum amount to be evacuated before sampling. 
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5.4 EVACUATION OF STATIC WATER (PURGING) 

5.4.1 General 

The amount of flushing a well shall receive prior to sample collection will depend on the intent of the 
monitoring program and the hydrogeologic conditions. Programs to determine overall quality of 
water resources may require long pumping periods to obtain a sample that is representative of a 
large volume of that aquifer. The pumped volume may be specified prior to sampling so that the 
sample can be a composite of a known volume of the aquifer. Alternately the well can be pumped 
until the parameters such as temperature, electrical conductance, and pH have stabilized. Onsite 
measurements of these parameters shall be recorded on the field data form. 

For defining a contaminant plume, a representative sample of only a small volume of the aquifer is 
required. These circumstances require that the well be pumped enough to remove the stagnant 
water but not enough to induce significant groundwater flow from other areas. Generally three to 
five well volumes are considered effective for purging a well. 

The site hydrogeologist, geochemist and risk assessment personnel shall define the objectives of the 
groundwater sampling program in the Work Plan, and provide appropriate criteria and guidance to 
the sampling personnel on the proper methods and volumes of well purging. 

5.4.2 Evacuation Devices 

The following discussion is limited to those devices commonly used at hazardous waste sites. 
Attachment B provides guidance on the proper evacuation device to use for given sampling 
situations. Note that all of these techniques involve equipment which is portable and readily 
available. 

5.4.2.1 Bailers 

Bailers are the simplest evacuation devices used and have many advantages. They generally consist of 
a length of pipe with a sealed bottom (bucket-type bailer) or, as is more useful and favored, with a 
ball check-valve at the bottom. An inert line is used to lower the bailer and retrieve the sample. 

Advantages of bailers include: 

l Few limitations on size and materials used for bailers. 
l No external power source needed. 
l Bailers are inexpensive, and can be dedicated and hung in a well to reduce the chances of 

cross-contamination. 
l There is minimal outgassing of volatile organics while the sample is in the bailer. 
l Bailers are relatively easy to decontaminate. 

Limitations on the use of bailers include the following: 

0 It is time consuming to remove stagnant water using a bailer. 
9 Transfer of sample may cause aeiation. 
l Use of bailers is physically demanding, especially in warm temperatures at protection levels 

above Level D. 
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5.4.2.2 Suction Pumps 

There are many different types of inexpensive suction pumps including centrifugal, diaphragm, 
peristaltic, and pitcher pumps. Centrifugal and diaphragm pumps can be used for well evacuation at 
a fast pumping rate and for sampling at a low pumping rate. The peristaltic pump is a low volume 
pump (therefore not suitable for well purging) that uses rollers to squeeze a flexible tubing, thereby 
creating suction. This tubing can be dedicated to a well to prevent cross contamination. The pitcher 
pump is a common farm hand-pump. 

These pumps are all portable, inexpensive and readily available. However, because they are based on 
suction, their use is restricted to areas with water levels within 20 to 25 feet of the ground surface. A 
significant limitation is that the vacuum created by these pumps can cause significant loss of dissolved 
gases and volatile organics. In addition, the complex internal components of these pumps may be 
difficult to decontaminate. 

5.4.2.3 Gas-Lift Samplers 

This group of samplers uses gas pressure either in the annulus of the well or in a venturi to force the 
water up a sampling tube. These pumps are also relatively inexpensive. Gas lift samplers are more 
suitable for well development than for sampling because the samples may be aerated, leading to pH 
changes and subsequent trace metal precipitation or loss of volatile organics. 

5.4.2.4 Submersible Pumps 

Submersible pumps take in water and push the sample up a sample tube to the surface. The power 
sources for these samplers may be compressed gas or electricity. The operation principles vary and 
the displacement of the sample can be by an inflatable bladder, sliding piston, gas bubble, or 
impeller. Pumps are available for 2-inch diameter wells and larger. These pumps can lift water from 
considerable depths (several hundred feet). 

Limitations of this class of pumps include: 

l They may have low delivery rates. 
0 Many models of these pumps are expensive. 
l Compressed gas or electric power is needed. 
l Sediment in water may cause clogging of the valves or eroding the impellers with some of 

these pumps. 
l Decontamination of internal components is difficult and time-consuming. 

5.5 SAMPLING 

5.5.1 Samplina Plan 

The sampling approach consisting of the following, shall be developed as part of the POP prior to the 
field work: 

e Background and objectives of sampling. 

l Brief description of area and waste characterization. 

l Identification of sampling locations, with map or sketch, and applicable well construction 
data (well size, depth, screened interval, reference elevation). 
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l Intended number, sequence volumes, and types of samples. If the relative degrees of 
contamination between wells is unknown or insignificant, a sampling sequence which 
facilitates sampling logistics may be followed. Where some wells are known or strongly 
suspected of being highly contaminated, these shall be sampled last to reduce the risk of 
cross-contamination between wells as a result of the sampling procedures. 

0 Sample preservation requirements. 

l Working schedule. 

l List of team members. 

l List of observers and contacts. 

l Other information, such as the necessity for a warrant or permission of entry, requirement 
for split samples, access problems, location of keys, etc. 

5.5.2 Samplinq Methods 

The collection of a groundwater sample is made up of the following steps: 

1. HSO or designee will first open the well cap and use volatile organic detection equipment 
(HNU or OVA) on the escaping gases at the well head to determine the need for respiratory 
protection. 

2. When proper respiratory protection has been donned, sound the well for total depth and 
water level (using clean equipment) and record these data in a well sampling data sheet 
(Attachment A); then calculate the fluid volume in the well pipe. 

3. Calculate well volume to be removed as stated in Section 5.3. 

4. Select appropriate purging equipment (see Attachment B). If an electric submersible pump 
with packer is chosen, go to Step 10. 

5. Lower purging equipment or intake into the well to a short distance below the water level 
and begin water removal. Collect the purged water and dispose of it in an acceptable 
manner. Lower the purging device, as required, to maintain submergence. 

6. Measure rate of discharge frequently. A bucket and stopwatch are most commonly used; 
other techniques include using pipe trajectory methods, weir boxes or flow meters. 

7. Observe peristaltic pump intake for degassing “bubbles.” If bubbles are abundant and the 
intake is fully submerged, this pump is not suitable for collecting samples for volatile 
organics. Never collect volatile organics samples using a vacuum pump. 

8. Purge a minimum of three-to-five casing volumes,before sampilng. 
strata (i.e., if the well is pumped to dryness), one volume will suffice. 

!E low permeabiiity 

9. lf sampling using a pump, lower the pump intake to midscreen or the middle of the open 
section in uncased wells and collect the sample. If sampling with a bailer, lower the bailer 
to sampling level before filling (this requires use of other than a ‘bucket-type’ bailer). 
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Purged water shall be collected in a designated container and disposed of in an acceptable 
manner. 

10. (For pump and packer assembly only). Lower assembly into well so that packer is 

positioned just above the screen or open section and inflate. Purge a volume equal to at 
least twice the screened interval or unscreened open section volume below the packer 
before sampling. Packers shall always be tested in a casing section above ground to 
determine proper inflation pressures for good sealing, 

11. In the event that recovery time of the well is very slow (e.g., 24 hours), sample collection 
can be delayed until the following day. If the well has been bailed early in the morning, 
sufficient water may be standing in the well by the day’s end to permit sample collection. If 
the well is incapable of producing a sufficient volume of sample at any time, take the 
largest quantity available and record in the logbook. 

12. Add preservative if required. Label, tag, and number the sample bottle(s). 

13. Replace the well cap. Make sure the well is readily identifiable as the source of the 
samples. 

14. Pack the samples for shipping. Attach a custody seal to the front and back of the shipping 
package. Make sure that traffic reports and chain-of-custody forms are properly filled out 
and enclosed or attached. 

15. Decontaminate all equipment 

5.5.3 Sample Containers 

For most samples and analytical parameters, either glass or plastic containers are satisfactory. 

5.5.4 Preservation of Samples and Sample Volume Reauirements 

Sample preservation techniques and volume requirements depend on the type and concentration of 
the contaminant and on the type of analysis to be performed. Procedure SF-l.2 describes the sample 
preservation and volume requirements for most of the chemicals that will be encountered during 
hazardous waste site investigations. Procedure SA-4.3 describes the preservation requirement for 
microbial samples. 

5.5.5 Handlina and Transpottina Samples 

After collection, samples shall be handled as little as possible. It is preferable to use self-contained 
“chemical” ice (e.g., “blue ice”) to reduce the risk of contamination. If water ice is used, it shall be 
bagged and steps taken to ensure that the melted ice does not cause sample containers to be 
submerged and thus possibly become cross-contaminated. All sample containers shall be enclosed in 
plastic bags or cans to prevent cross-contamination. Samples shall be secured in the ice chest to 
prevent movement of sample containers and possible breakage. Sample packing and transportation 
requirements are described in SA-6.2. 

5.5.6 Sample Holdina Times 

Holding times (i.e. allowed time between sample collection and analysis) for routine samples are 
given in Procedure SF-1.2. 
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5.6 RECORDS 

Records will be maintained for each sample that is taken. The sample log sheet will be used to record 
the following information: 

l Sample identification (site name, location, project number; sample name/number and 
location; sample type and matrix; time and date; sampler’s identity). 

l Sample source and source description. 

l Purge data - prior to removal of each casing volume and before sampling, pH, electrical 
conductance, temperature, color, and turbidity shall be measured and recorded. 

l Field observations and measurements (appearance: volatile screening; field chemistry; 
sampling method). 

l Sample disposition (preservatives added; lab sent to, date and time; lab sample number, 
EPA Traffic Report or Special Analytical Services number, chain-of-custody number. 

l Additional remarks - (e.g., sampled in conjunction with state, county, local regulatory 
authorities; samples for specific conductance value only; sampled for key indicator 
analysis; etc.). 

5.7 CHAIN-OF-CUSTODY 

- I 

Proper chain-of-custody procedures play a crucial role in data gathering. Procedure SA-6.1 describes 
the requirements for a correct chain-of-custody. 

I 
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7.0 ATTACHMENTS 

Attachment A - Well Sampling Data Sheet 
Attachment B - Purging Equipment Selection 
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1.0 PURPOSE 

This procedure describes methods and equipment commonly-uied for collecting environmental 
samples of surface water and aquatic sediment for either on-site examination and chemical testing or 
for laboratory analysis. 

2.0 SCOPE 

The information presented in this guideline is generally applicable to all environmental sampling of 
surface waters (Section 5.3) and aquatic sediments (Section 5.4), except where the analyte(s) may 
interact with the sampling equipment. The collection of concentrated sludges or hazardous waste 
samples from disposal or process lagoons often requires methods, precautions and equipment 
different from those described herein. 

3.0 GLOSSARY 

Environmental Sample - low concentration sample typically collected offsite and not requiring DOT 
hazardous waste labeling or CLP handling as a high concentration sample. 

Hazardous Waste Sample - medium to high concentration sample (e.g., source material, sludge, 
leachate) requiring DOT labeling and CLP handling as a high concentration sample. 

4.0 RESPONSlBlLlTlES 

Field Operations Leader - has overall responsibility for the correct implementation of surface water 
and sediment sampling activities, including review of the sampling plan with, and any necessary 
training of, the sampling technician(s). The actual collection, packaging, documentation (sample 
label and log sheet, chain-of-custody record, CLP traffic reports, etc.) and initial custody of samples 
will be the responsibilhy of the sampling.technician(s). 

5.0 PROCEDURES 
i 

5.1 INTRODlJCllON 

Collecting a representative sample from surface water or sediments is difficult because of water 
movement, stratification or patchiness. To collect representative samples, one must standardize 
sampling bias related to site selection; sampling frequency; sample collection; sampling devices; and 
sample handling, preservation, and identification. 

Representativeness is a qualitative description of the degree to which an individual sample accurately 
reflects population characteristics or parameter variations at a sampling point. It is therefore an 
important quality not only of assessment and quantification of environmental threats posed by the 
site, but also for providing information for engineering design and construction. Proper sample 
location selection and proper sample collection methods are important to ensure that a truly 
representative sample has been taken. Regardless of scrutiny and quality control applied during 
laboratory analyses, reported data are not better than the confidence that can be placed in the 
repr-sentativeness of the samples. 
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5.2 DEFINING THE SAMPLING PROGRAM 

Many factors must be considered in developing a sampling program for surface water or sediments 
including study objectives; accessibility; site topography; flow, mixing and other physical 
characteristics of the water body; point and diffuse sources of contamination; and personnel and 
equipment available to conduct the study. For waterborne constituents, dispersion depplds on the 
va*ical and lateral mixing within the body of water. For sediments, dispersion depenc In bottom 
c- -t or flow characteristics, sediment characteristics (density, size) and geochemic.. properties 
(WC affect an adsorption/desorption). The hydrologist developing the sampling plan must 
therefore, know not only the mixing characteristics of streams and lakes, but also must understand 
the role of fluvial-sediment transport, deposition, and chemical sorption. 

52.1 Samplina Proaram Objectives 

The objective of surface water sampling is to determine the surface water quality entering, leaving or 
remaining within the site. The scope of the sampling program must consider the sources and 
potential pathways for transport of contamination to or in a surface water body. Sources may include 
point sources (leaky tanks, outfalls, etc.) or nonpoint sources (e.g., spills). The major pathways for 
surface water contamination (not including airborne deposition are: (a) overland runoff; (b) leachate 
influx to the waterbody; (c)direct waste disposal (solid or liquid) into the water body; and 
groundwater flow influx from upgradient. The relative importance of these pathways, and therefore 
the design of the sampling program, is controlled by the physiographic and hydrologic features of the 
site, the drainage basin(s) which encompass the site, and the history of site activities. 

Physiographic and hydrologic features to be considered include slopes and runoff direction, areas of 
temporary flooding or pooling, tidal effects, artificial surface runoff controls such as berms or 
drainage ditches (and when they were constructed relative to site operation), and locations of 
springs, seeps, marshes, etc. In addition, the obvious considerations such as the location of man-made 
discharge points to the nearest stream (intermittent or flowing), pond, lake, estuary, etc., shall be 
considered. 

A more subtle consideration in designing the sampling program is the potential for dispersion of 
dissolved or sediment-associated contaminants away from the source. The dispersion could lead to a 
more homogeneous distribution of contamination at low or possibly non-detectable concentrations. 
Such dispersion does not, however, always readily occur. For example, obtaining a representative 
sample of contamination from a main stream immediately below an outfall or a tributary is difficult 
because the inflow frequently follows a stream bank with little lateral mixing for some distance. 
Sampling alternatives to overcome this situation are: (1) move the site far enough downstream to 
allow for adequate mixing, or (2)coliect integrated samples in a cross section. Also, 
nonhomogeneous distribution is a particular problem with regard to sediment-associated 
contaminants, which may accumulate in low-energy environments (coves, river bends, deep spots, or 
even behind boulders) near or distant from the source while higher-energy areas (main stream 
channels) near the source may show no contaminant accumulation. 

The distribution of rarticulates within a sample itself is an important consideration. Many organic 
compounds are only slightly water soluble and tend to be absorbed by particulate matter. Nitrogen, 
phosphorus, and the heavy metals may aho be transporied by particulatei. 
with a representative amount of suspended mat.erial; l --.e 

Samples wi!! be co!!ected 

transferring a proportionate amount of the susor- -ded - 
sfer from the sampling device shall include 

-ial. 
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5.2.2 Location of Samplina Stations 

Accessibility is the primary factor affecting sampling costs. The desirability and utility of a sample for 
analysis and description of site conditions must be balanced against the costs of collection as 
controlled by accessibility. Bridges or piers are the first choice for locating a sampling station on a 
stream because bridges provide ready access and also permit the sampling technician to sample any 
point across the stream. A boat or pontoon (with an associated increase in cost) may be needed to 
sample locations on lakes and reservoirs, as well as those on larger rivers. Frequently, however, a boat 
will take longer to cross a water body and will hinder manipulation of the sampling equipment. 
Wading for samples is not recommended unless it is known that contaminant levels are low so that 
skin contact will not produce adverse health effects. This provides a built in margin of safety in the 
event that wading boots or other protective equipment should fail to function properly. If it is 
necessary to wade into the water body to obtain a sample, the sampler shall be careful to minimize 
disturbance of bottom sediments and must enter the water body downstream of the sampling 
location. If necessary, the sampling technician shall wait for the sediments to settle before taking a 
sample. 

Sampling in marshes or tidal areas may require the use of an all-terrain-vehicle (ATV). The same 
precautions mentioned above with regard to sediment disturbance will apply. 

Under ideal and uniform contaminant dispersion conditions in a flowing stream, the same 
concentrations of each would occur at all points along the cross section. This situation is most likely 
downstream of areas of high turbulence. Careful site selection is needed in order to ensure, as nearly 
as possible, that samples are taken where uniform flow or deposition and good mixing conditions 
exist. 

The availability of streamflow and sediment discharge records can be an important consideration in 
choosing sampling sites in streams. Streamflow data in association with contaminant concentration 
data are essential for estimating the total contaminant loads carried by the stream. If a gaging 
station is not conveniently located on a selected stream, the project hydrologist shall explore the 
possibility of obtaining streamflow data by direa or indirect methods. 

5.2.3 Freauencv of Samdinq 

The sampling frequency and the objectives of the sampling event will be defined by the work plan. 
For single-event site- or area-characterization sampling, both bottom material and overlying water 
samples shall be collected at the specified sampling stations. If valid data are available on the 
distribution of the contaminant between the solid and aqueous phases it may be appropriate to 
sample only one phase, although this is not often recommended. If samples are collected primarily 
for monitoring purposes, consisting of repetitive, continuing measurements to define variations and 
trends at a given location, water samples shall be collected at a pre-established and constant interval 
as specified in the work plan (often monthly or quarterly) and during droughts and floods. Samples 
of bottom material shall be collected from fresh deposits at least yearly, and preferably during both 
spring and fall seasons. 

The variability in available waterquality data shall be evaluated before deciding on the number and 
collection frequency of samples required to maintain an effective monitoring program. 
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5.3 SURFACE WATER SAMPLE COLLECTION 

5.3.1 Streams, Rivers, Outfalls and Drainage Features (Ditches, Culverts) 

Methods for sampling streams, rivers, outfalls and drainage features at a single point vary from the 
simplest of hand sampling procedures to the more sophisticated multipoint sampling techniques 
known as the equal-width-increment (EWI) method or the equaldischarge-increment (EDI) methods 
(see below). 

Samples from different depths or cross-sectional locations in the water course taken during the same 
sampling episode shall be cornposited. However, samples collected along the length of the 
watercourse or at different times may reflect differing inputs or dilutions and therefore shall not be 
cornposited. Generally, the number and type of samples to be taken depend on the river’s width, 
depth, discharge and on the suspended sediment the river’s transports. The greater number of 
individual points that are sampled, the more likely that the composite sample will truly represent the 
overall characteristics of the water. 

In small streams less than about 20feet wide, a sampling site can generally be found where the water 
is well-mixed. In such cases, a single grab sample taken at mid-depth in the center of the channel is 
adequate to represent the entire cross-section. 

For larger streams, at least one vertical composite shall be taken with one sample each from just 
below the surface, at mid-depth, and just above the bottom. The measurement of DO, pH, 
temperature, conductivity, etc., shall be made on each aliquot of the vertical composite and on the 
composite itself. For rivers, several vertical composites shall be collected. 

5.3.2 Lakes, Ponds and Reservoirs 

Lakes, ponds, and reservoirs have as much greater tendency to stratify than rivers and streams. The 
relative lack of mixing requires that more samples be obtained. 

The number of water sampling sites on a lake, pond, or impoundment will vary with the size and 
shape of the basin. In ponds and small lakes, a single vertical composite at the deepest point may be 
sufficient. Similarly, the measurement of DO, pH, temperature, etc., is to be conducted on each 
aliquot of the vertical composite. In naturally-formed ponds, the deepest point may have to be 
determined empirically; in impoundments, the deepest point is usually near the dam. 

In lakes and larger reservoirs, several venical composites shall be composited to form a single sample. 
These verticals are often taken along a transect or grid. In some cases, it may be of interest to form 
separate composites of epilimnetic and hypolimnetic zones. In a stratified lake, the epilimnion is the 
thermocline which is exposed to the atmosphere. The hypolimnion is the lower, “confined” layer 
which is only mixed with the epiiimnion and vented to the atmosphere during seasonal “overturn” 
(when density stratification disappears). These two zones may thus have very different 
concentrations of contaminants if input is only to one zone, if the contaminants are volatile (and 
therefore vented from the epilimnion but not the hypolimnion), or if the epilimnion only is involved 
in short-term flushing (i.e., inflow from or outflow to shallow streams). Normally, however, a 
composite consists of several verticals with samples-collected at various depths. 

In lakes with irregular shape and with bays and coves that are protected from the wind, separate 
composite samples may be needed to adequately represent water quality since it is likely that only 
poor mixing will occur. Similarly, additional samples are recommended where discharges, tributaries, 
land use characteristics, and other such factors are suspected of influencing water quality. 
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Many lake measurements are now made in-situ using sensors and automatic readout or recording 
devices. Single and multiparameter instruments are available for measuring temperature, depth, pH, 
oxidation-reduction potential (ORP), specific conductance, dissolved oxygen, some cations and 
anions, and light penetration. 

5.3.3 Estuaries 

Estuarine areas are by definition zones where inland freshwaters (both surface and’ground) mix with 
oceanic saline waters. Estuaries are generally categorized into three types dependent upon 
freshwater inflow and mixing properties. Knowledge of the estuary type is necessary to determine 
sampling locations: 

l Mixed estuary - characterized by the absence of a vertical halocline (gradual or no marked 
increase in salinity in the water column) and a gradual increase in salinity seaward. 
Typically this type of estuary is shallow.and is found in major freshwater sheetflow areas. 
Being well mixed, the sampling locations are not critical in this type of estuary. 

l Salt wedge estuary - characterized by a sharp vertical increase in salinity and stratified 
freshwater flow along the surface. In these estuaries the .vertical mixing forces cannot 
override the density differential between fresh and saline waters. In effect, a salt wedge 
tapering inland moves horizontally, back and forth, with the tidal phase. If contamination 
is being introduced into the estuary from upstream, water sampling from the salt wedge 
may miss it entirely. 

0 Oceanic estuary - characterized by salinities approaching full strength oceanic waters. 
Seasonally, freshwater inflow is small with the, preponderance of the fresh-saline water 
mixing occurring near, or at, the shore line. 

Sampling in estuarine areas is normally based upon the tidal phases, with samples collected on 
successive slack tides (i.e. when the tide turns). Estuarine sampling programs shall include vertical 
salinity measurements at 1 to 5 foot increments coupled with vertical. dissolved oxygen and 
temperature profiles. 

5.3.4 Surface Water Samplina EaUiDment 

The selection of sampling equipment depends on the site conditions and sample type required. The 
most frequently used samplers are: 

l Open tube 
l Dip sampler 
l Hand pump 
l Kemmerer 
l Depth-Integrating Sampler 

The dip sampler and the weighted bottle sampler are used most often. 
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The criteria for selecting a sampler include: 

l Disposable and/or easily decontaminated 
l Inexpensive (if the item is to be disposed of) 
l Ease of operation 
l Nonreactive/noncontaminating - Teflon-coating, glass, stainless steel or PVC sample 

chambers are preferred (in that order) 

Each sample (grab or each aliquot collected for campositing) shall be measured for: 

l Specific conductance 
l Temperature 
0 pH (optional) 
l Dissolved oxygen (optional) 

as soon as it is recovered. These analyses will provide information on water mixing/stratification and 
potential contamination. 

5.3.4.1 Dip Sampling 

Water is often sampled by filling a container either attached to a pole or held directly, from just 
beneath the surface of the water (a dip or grab sample). Constituents measured in grab samples are 
only indicative of conditions near the surface of the water and may not be a true representation of 
the total concentration that is distributed throughout the water column and in the cross section. 
Therefore, whenever possible it is recommended to augment dip samples with samples that represent 
both dissolved and suspended constituents and both vertical and horizontal distributions. 

5.3.4.2 Weighted Bottle Sampling 

A grab sample can also be taken using a weighted holder that allows a sample to be lowered to any 
desired depth, opened for filling, closed, and returned to the surface. This allows discrete sampling 
with depth. Several of these samples can be combined to provide a vertical composite. Alternatively, 
an open bottle can be lowered to the bottom and raised to the surface at a uniform rate so that the 
bottle collects sample throughout the total depth and is just filled on reaching the surface. The 
resulting sample using either method will roughly approach what is known as a depth-integrated 
sample. 

A closed weighted bottle sampler consists of ; upped glass or plastic bottle, a weight and/or holding 
device, and lines to open the stopper and lower or raise the bottle. The procedure for sampling is: 

l Gently lower the sampler to the desired depth so as not to remove the stopper prematurely 
(watch for bubbles). 

l Pull out the stopper with a sharp jerk of the sampler line. 

l Allow the bottle to fill completely, as evidenced by the absence of air bubbles. 

l Raise the sampler and cap the bottle. 

l Decontaminate the outside of the bottle. The bottle can be used as the sample container 
(as long as original bottle is an approved container). 

D334901 
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5.3.4.3 Kemmerer 

If samples are desired at a specific depth, and the parameters to be measured do not require a Teflon 
coated sampler, a standard Kemmerer sampler may be used. The Kemmerer sampler is a brass, 
stainless steel or acrylic cylinder with rubber stoppers that leave the ends open while being lowered in 
a vertical position to allow free passage of water through the cylinder. “Messenger” is sent down the 
line when the sampler is at the designated depth, to cause the stoppers to close the cylinder, which is 
then raised. Water is removed through a valve to fill sample bottles. 

5.3.5 Surface Water Samplina Techniaues 

Most samples taken during site investigations are grab Samples. Typically, surface water sampling 
involves immersing the sample container in the body of water; however, the following suggestions 
are made to help ensure that the samples obtained are representative of site conditions: 

l The most representative samples. are obtained from mid-channel at 0.6 stream depth in a 
well-mixed stream. 

l Even though the containers used to obtain the samples are previously laboratory cleaned, 
it is suggested that the sample container be rinsed at least once with the water to be 
sampled before the sample is taken. 

l For sampling running water, it is suggested that the farthest downstream sample be 
obtained first and that subsequent samples be taken as one works upstream. Work from 
zones suspected of low contamination to zones of high contamination. 

l To sample a pond or other standing body of water, the surface area may be divided into 
grids. A series of samples taken from each grid is combined into one sample, or several 
grids are selected at random. 

l Care should be taken to avoid excessive agitation of the water that results in the loss of 
volatile constituents. 

l When obtaining samples in 40 ml septum vials for volatile organics, analysis, it is important 
to exclude any air space in the top of the bottle and to be sure that the Teflon liner faces in 
after the bottle is filled and capped. The bottle can be turned upside down to check for air 
bubbles. 

a Do not sample at the surface, unless sampling specifically for a known constituent which is 
immiscible and on top of the water. Instead, the sample container should be inverted, 
lowered to the approximate depth, and held at about a 45-degree angle with the month of 
the bottle facing upstream. 

5.4 SEDIMENT SAMPLING 

5.4.1 General 

Sediment samples are usually collected at the same verticals at which water samples were collected. If 
only one sediment sample is to be collected, the site shall be approximately at the center of water 
body. Generally, the coarser grained sediments are deposited near the headwaters of the reservoir. 
Bed sediments near the center will be composed of fine-grained materials which may, because of 
their lower porosity and greater surface area available for adsorption, contain greater concentrations 
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of contaminants. The shape, flow pattern, bathometry (depth distribution), and water circulation 
patterns must all be considered when selecting sediment sampling sites. In streams, areas likely to 
have sediment accumulation (bends, behind islands or boulders, quiet shallow areas or very deep, 
low-velocity areas) shall be sampled while areas likely to show net erosion (high-velocity, turbulent 
areas) and suspension of fine solid materials shall be avoided. 

Chemical constituents associated with bottom material may reflect an integration of chemical and 
biological processes. Bottom samples reflect the historical input to streams, lakes, and estuaries with 
respect to time, application of chemicals, and land use. Bottom sediments (especially fine-grained 
material) may act as a sink or reservoir for adsorbed heavy metals and organic contaminants (even if 
water column concentrations are below detection limits). It is therefore important to minimize the 
loss of low-density “fines” during any sampling process. 

5.4.2 Samplina Eauipment and Techniaues 

A bottom-material sample may consist of a single scoop or core or may be a composite of several 
individual samples in the cross section. Sediment samples may be obtained using on-shore or 
off-shore techniques. 

When boats are used for sampling, life preservers must be provided and two individuals must 
undertake the sampling. An additional person shall remain on-shore in visual contact at all times. 

The following samplers may be used to collect bottom materials: 

l Scoop sampler 
0 Dredge samplers 

5.4.2.1 Scoop Sampler 

A scoop sampler consists of a pole to which a jar or scoop is attached. The pole may be made of 
bamboo, wood or aluminum and be either telescoping or of fixed length. The scoop or jar at the end 
of the pole is usually attached using a clamp. 

If the water body can be sampled from the shore or if it can be wad‘ed, the easiest and “cleanest” way 
to collect a sediment sample is to use a scoop sampler. This reduces the potential for cross- 
contamination. This method is accomplished by reaching over or wading into the water body and, 
while facing upstream (into the current), scooping in the sample along the bottom in the upstream 
direction. It is very difficult not to disturb fine-grained materials of the sediment-water interface 
when using this method. 

5.4.2.2 Dredges 

Dredges are generally used to sample sediments which cannot easily be obtained using coring devices 
(i.e., coarse-grained or partially-cemented materials) or when large quantities of materials are 
required. Dredges generally consist of a clam shell arrangement of two buckets. The buckets may 
either close upon impact or be activated by use of a messenger. Most dredges are heavy (up to 
several hundred poundsj and require use of a winch and crane assembly for sample retrieual. There 
are three major types of dredges: Peterson, Eckman and Ponar dredges. 

The Peterson dredge is used when the bottom is rocky, in very deep water, or when the flow velocity 
is high. The dredge shall be lowered very slowly as it approaches bottom, because it can force out and 
miss lighter materials if allowed to drop freely. 

- 
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The Eckman dredge has only limited usefulness. It performs well where bottom material is unusually 
soft, as when covered with organic sludge or light mud. It is unsuitable, however, for sandy, rocky, 
and hard bottoms and is too light for use in streams with high flow velocities. 

The Ponar dredge is a Peterson dredge modified by the addition of side plates and a screen on the top 
of the sample compartment. The screen over the sample compartment permits water to pass through 
the sampler as it descends thus reducing the “shock wave” and permitting direct access to the secured 
sample without opening the closed jaws. The Ponar dredge is easily operated by one person in the 
same fashion as the Peterson dredge. The Ponar dredge is one of the most effective samplers for 
general use on all types of substrates. Access to the secured sample through the covering screens 
permits subsampling of the secured material with coring tubes or Teflon scoops, thus minimizing the 
change of metal contamination from the frame of the device. 

6.0 REFERENCES 

F&z, l-l. R., 1980. Significance of Bottom Material Data in Evaluatina Water Oualitv in Contaminants 
and Sediments. Ann Arbor, Michigan, Ann Arbor Science Publishers, Inc., V. 1, p. 271-287. 

Kittrell, F. W., 1969. A Practical Guide to Water Oualitv Studies of Streams. U.S. Federal Water 
Pollution Control Administration, Washington, D.C., 135~. 

U.S. EPA, 1980. Standard Operatina Procedures and Oualitv Assurance Manual. Water Surveillance 
Branch, IJSEPASurveillance and Analytical Division, Athens, Georgia. 

U.S. Geological Survey, 1977. National Handbook of Recommended Methods for Water-Data 
Acquisition. Office of Water Data Coordination, USGS, Reston, Virginia. 

7.0 ATI-ACHMENTS 

None. 
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1.0 PURPOSE 

This procedure describes the method for logging and sampling Of test pits and trenches t0 determine 
subsurface soil and rock conditions and recover small-volume or bulk samples. The methods apply 
only to data collection and do not apply to the construction of excavations. 

2.0 SCOPE 

The procedure is applicable to the collection of bulk and small-volume samples of subsurface soils for 
laboratory testing which are exposed through excavating at hazardous substance sites. 

3.0 GLOSSARY 

Test pit or trench - A pit or trench, either machine or manually excavated, from which large quantities 
of soil may be removed. 

4.0 RESPONSIBILITIES 

Site Manager - responsible for determining, in consultation with other project personnel (geologist, 
geochemist), the need for test pits or trenches, their approximate locations, depths and sampling 
objectives. 

Field Ooerations Leader (FOL) - responsible for finalizing the jocation, orientation and depth of test 
pits/trenches based on on-site conditions and the site geologist’s advice. The FOL is ultimately 
responsible for the proper construction, sampling and backfilling of test pits and trenches, including 
adherence to OSHA regulations. 

Health and Safetv Officer (HSO) - responsible for air quality monitoring during test pit construction 
and sampling, to ensure that workers and offsite (downwind) individuals are not exposed to; 
hazardous levels of airborne contaminants. The HSO may also be required to advise the FOL on other 
safety-related matters regarding the test pit or trench excavation and sampling, such as mitigative 
measures to address potential hazards from unstable trench walls, puncturing of drums or other 
hazardous objects, etc. 

Site GeoloaisVSamoler - responsible for recording all information and data on test pit/trench 
construction and for the proper collection and logging of samples according to this procedure. 

5.0 PROCEDURES 

5.1 DATA COLLECTION AND SAMPLING 

5.1.1 General 

Test pits and trenches are usually logged as they are excavated. Records of each test pit/trench will be 
made on prepared forms or in a field notebook. If the log is made in a field notebook, it will be 
transcribed to the prepared forms. These records include plan and profile sketches of the test 
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pitltrench showing materials encountered, their depth and distribution in the pit/trench, and sample 
locations. These records will also include safety and sample screening information. 

Requirements for sampling shall be determined by the Site Manager, and shall be documented in the 
Project Operation Plan (POP). A copy of this plan shall be maintained by the Field Operations Leader. 
To expedite sampling, the crew shall have sufficient tools and equipment to sample each pit. The 
tools and equipment must be properly decontaminated prior to use. 

Entry of test pits by personnel is extremely dangerous and shall be avoided unless absolutely 
necessary. Pits more than 4feet deep must be shored prior to entry, the “buddy” system must be 
used, and all applicable H&S and OSHA requirements followed. 

The final depth and type of samples obtained from each test pit will be determined at the time the 
test pit is excavated. Sufficient samples are usually obtained and analyzed to quantify contaminant 
distribution as a function of depth for each test pit. Additional samples of each waste phase and any 
fluids encountered in each test pit may be collected. 

In some cases, samples of soil may be extracted from the test pit for reasons other than waste 
sampling and chemical analysis, such as to obtain geotechnical information. Such information would 
include soil types, stratigraphy, strength, etc., and could therefore entail the collection of disturbed 
(grab or bulk) or relatively undisturbed (hand-carved or pushed/driven) samples, which can be tested 
for geotechnical properties. The purposes of such explorations are very similar to those of shallow 
exploratory or test borings, but often test pits offer a faster, more cost-effective method of sampling 
than borings. 

5.1.2 Samplina Equipment 

The following equipment is needed for taking samples for chemical or geotechnical analysis from test 
pits and trenches: 

l Backhoe or other excavating machinery. 

l Shovels, picks and hand augers, stainless steel trowels. 

l Sample container - bucket with locking lid for large samples and glass bottles for chemical 
or geotechnical analysis samples. 

l Polyethylene bags for enclosing sample; buckets. 

l Remote sampler consisting of IO-foot sections of steel conduit (l-inch diameter), hose 
clamps and.right angle adapter for conduit (see Attachment A). 

I 
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5.1.3 Samolina Methods 

The methods discussed in this section refer to test pit sampling from grade level. If test pit entry is 
required, see Section 5.1.4. 

l Excavate trench or pit in several depth increments. After each increment the operator will 
wait while the sampler inspects the test pit from grade level to decide if conditions are 
appropriate for sampling. (Monitoring of volatiles by the HSO will also be used to evaluate 
the need for sampling.) Practical depth increments range from 2 to 4 feet. 

The backhoe operator, who will have the best view of the test pit, will immediately cease digging if: 

l Any fluid phase or groundwater seepage is encountered in the test pit. 

. 
l Any drums, other potential waste containers, obstructions or utility lines are encountered. 

. 
l Distinct changes of material are encountered. 

This action is necessary to permit proper sampling of the test pit and to prevent a breach of safety 
protocol. Depending upon the conditions encountered, it may be required to excavate more slowly 
and carefully with the backhoe. 

l Remove loose material to the greatest extent possible with backhoe. 

l Secure walls of pit if necessary. (There is seldom any need to enter a pit or trench which 
would justify the expense of shoring the walls. All observations and samples can generally 
be taken from the ground surface.) ’ 

l Samples of the test pit material will be obtained either directly from the backhoe bucket or ’ 
from the material once ,it has been deposited on the ground. The sampler or Field 
Operations Leader directs the backhoe operator to remove material from the selected 
depth or location within the test pit/trench. The bucket is brought to the surface and 
moved away from the pit. The sampler and/or HSO then approaches the bucket and 
monitors its contents with a photoionization (HNU) or OVA meter. The sample is collected 
from the center of the bucket or pile and placed in sample jars using a clean stainless steel 
trowel or spatula. 

l If a composite sample is desired, several depths or locations within the pit/trench are 
selected and a bucket is filled from each area. It is preferable to send individual sample 
bottles filled from each bucket to the laboratory for cornpositing under the more 
controlled laboratory conditions. However, if campositing in the field is required, each 
sample bottle shall be emptied into a mixing container (e.g., stainless steel bucket) and 
thoroughly stirred prior to being placed into the sample jars. Composite sampling is not 
appropriate for samples which will undergo analysis for volatile organic compounds. 
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l Using the remote sampler shown in Attachment A, samples can be taken at the desired 
depth from the side wall or bottom of the pit. The face of the pitltrench shall first be 
scraped (using a long-handled ,shovel or hoe) to remove the smeared zone that has 
contacted the backhoe bucket. The sample is then collected directly into the sample jar, by 
scraping with the jar edge, eliminating the need to utilize samplers and minimizing the 
likelihood of cross-contamination. The sample jar can be capped, removed from the 
assembly, and packaged for shipment. 

l Prepare shipping papers, labels, and chain-of-custody records, as described in SA-6.2, 
Sample Packaging and Shipping. I 

5.1.4 In-Pit Sampling 

les can also be obtained by personnel entering the test pit/trench. This is necessary when s 
ens preclude obtaining suitable samples from the backhoe bucket (e.g., excessive 

tes within the test pitltrench) or when samples from relatively small discrete zo 
re required. This approach may also be necessary to sample any seepage 

zones in the test pit that are not accessible with remote samplers. 

l The project wil significantly from the improv lity of the logging and 
sampling data o if personnel enter a pit or rather than conduct such 
operations from the gr 

l There is no practical alternati 

l The Site Health 81 Safety Officer at such action can be accomplished without 
breaching site safety protocol. T tion will be based on actual monitoring of 
the pit/trench after it is dug (inclu mlnimum, measurements of volatile organics, 
explosive gases and available ox 

l An experienced geotechnic ofessional det t the pit/trench is stable or is 
made stable prior to en the sidewalls or using shoring). 
OSHA requirements (R nce 1) must be strictly impl 

sites, this individual will 

c 
/ 
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ions, In the event of a cave-in they can either be lifted clear in the bucket, or at least’climb u 

backhoe arm to reach safety. 

Geotechnical Samplinq 

the equipment described in Section5.1.2, the following equipment is 

ing equipment, similar to that used in shallow drilled bori 
which can be pushed or driven into the floor of the test pit. 

(i.e., a sledge hammer) or pushing (i.e., the bat 
dvance the sampler into the soil. 

bucket) equipment 

0 Knives, spatulas, other suitable devices for trimming ha 

l Suitable containers wax, etc. for holding and safely 
transporting collected soi 

l Geotechnical equipment 
soil samples for classificati 

rvane, etc.) for field testing collected 

Disturbed grab or bulk geotechnical soil sam 
as comparable soil samples for chemical ana 
plastic-lined sacks (larger samples), which 
this type are usually tested for their index 
while larger bulk samples are usually req 

e collected for most soils in the same manner 
ese collected samples may be stored in jars or 

heir moisture content. Smaller samples of 
aid in soil identification and classification, 

Relatively undisturbed samples are us ve soils using open tube samplers, and 
such samples are then tested eir strength, permeability .and/or 
compressibility. The technique samples are similar to those used 
in performing Shelby tube ng in borings, except that pler is advanced by hand or 
backhoe, rather than a drill Iso, the sampler may be ext om the test pit by excavation 
around the sampler wh difficult to pull it out of the ground. If excavation requires entry of 
the test pit the requir described in Section 51.4 must be folio he open tube sampler 
shall be pushed or dr test pit at the desired 
sampling elevatio the test pit is not 

e sample will not have the correct orientation. 

by rotating it at least two revolutions (to shear off the sample at the bott 
n to remove the soil from around the sides of the sampler and slice off the samp 

m may be required. If this requires entry of the test pit, the requirements in Section 5.1. 
lowed. Prepare, label, pack and transport the sample in the required manner, as descr 

.2. Sample Packaging and Shipping. 

0334901 



Instead, the surrou 0 leave a sample 
slightly smaller in plan dimen e remaining connected to the 
test pit floor at its bottom. Th d the annular space and top of 
the sample is covered with mel le is then sliced away from the test 

e filled with melted 
ontainer, and the 

d and shipped in the same manner as a tube sample. 

The following information will be recorded on the test pit/trench log form and in the field notebook: 

l Name, work assignment number, and location of job. 
l Date of digging or trenching. 
0 Surface elevation. 
l Depth, surface area and orientation of pit or trench. 
l Sample numbers. . 
l Method of taking samples, type and size of samples. 
l Approximate water levels after stabilization (if below the water table), and location and 

depth of any seeps. 
0 Description of soil. 
l Other pertinent information, such as HNU or OVA readings, weather conditions, etc. 
l List of photographs. 
l Name of contractor, backhoe (or other equipment) operator and sampler. 
l Date and type of backfill. 

6.0 REFERENCES 

OSHA, 1979. Excavation Trenchinq and Shorinq, 29 CFR 1926.650-653. 

7.0 ATTACHMENTS 

Attachment A - Remote Sampling/Sample Holder for Test Pit/Trench 
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1.0 PURPOSE 

This purpose of this procedure is to provide information on chain-of-custody procedures to be used 
under the NUS Program. 

2.0 SCOPE 

This procedure describes the steps necessary for transferring samples through the use of Chain-of- 
Custody Records. A Chain-of-Custody Record is required, without exception, for the tracking and 
recording of all samples collected for on-site or off-site analysis (chemical or geotechnical) during 
program activities. Use of the Chain-of-Custody Record Form creates an accurate written record that 
can be used to trace the possession and handling of the sample from the moment of its collection 
through analysis and its introduction as evidence. This procedure identifies the necessary custody 
records and describes their completion. 

This procedure does not take precedence over region-specific or site-specific requirements for chain- 
of-custody. 

3.0 GLOSSARY 

Chain-of-Custodv Record form - A Chain-of-Custody Record Form is a printed two-part form that 
accompanies a sample or group of samples as custody of the sample(s) is transferred from one 
custodian to another custodian. A Chain-of-Custody Record Form is a controlled document, provided 
by the regional office of EPA. 

The chain-of-custody form is a two-page carbon-copy type form. The original form accompanies the 
samples during shipment, and the pink carbon-copy is retained in the project file. 

Controlled Document - A consecutively-numbered form released by EPA or Program Management 
Office (PMO) for use on a particular work assignment. All unused forms must be returned or 
accounted for at the conclusion of the assignment. 

Custodian - The person responsible for the custody of samples at a particular time, until custody is 
transferred to another person (and so documented), who then becomes custodian. A sample is under 
your custody if: 

0 It is in your actual possession. 
l It is in your view, after being in your physical possession. 
0 It was in your physical possession and then you locked it up to prevent tampering, 
l It is in a designated and identified secure area. 

Sample - A sample is physical evidence collected from a facility or the environment, which is 
representative of conditions at the point and time that it was collected. 
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4.0 RESPON5lBlLlTlES 

Field Operations Leader - Responsible for determining that chain-of-custody procedures are 
implemented up to and including release to the shipper. 

Field Samplers - Responsible for initiating the Chain-of-Custody Record and maintaining custody of 
samples until they are relinquished to another custodian, to the shipper, or to the common carrier. 

Remedial lnvestiaation Leader - Responsible for determining that chain-of-custody procedures have 
been met by the sample shipper and analytical laboratory. 

5.0 PROCEDURES 

5.1 OVERVIEW 

The term “chain-of-custody” refers to procedures which ensure that evidence presented in a court of 
law is what it is represented to be. The chain-of-custody procedures track the evidence from the time 
and place it is first obtained to the courtroom and, secondly, provide security for the evidence as it is 
moved and/or passes from the custody of one individual to another. , 

Chain-of-custody procedures, recordkeeping, and documentation are an important part of the 
management control of samples. Regulatory agencies must be able to provide the chain of 
possession and custody of any samples that are offered for evidence, or that form the basis of 
analytical test results introduced as evidence. Written procedures must be available and followed 
whenever evidence samples are collected, transferred, stored, analyzed, or destroyed. 

5.2 SAMPLE IDENTlFlCATlON 

The method of identification of a sample depends on the type of measurement or analysis 
performed. When in-situ measurements are made, the data are recorded directly in bound logbooks 
or other field data records, with identifying information. 

5.2.1 Sample Label 

Samples, other than in-situ measurements, are removed and transported from the sample location to 
a laboratory or other location for analysis. Before removal, however, a sample is often divided into 
portions, depending upon the analyses to be performed. Each portion is preserved in accordance 
with the Sampling Plan. Each sample container is identified by a sample label (see Attachment B). 
Sample labels are provided by the PMO. The information recorded on the sample label includes: 

l Project: EPA Work Assignment Number (can be obtained from the Sampling Plan). 

l Station Location: The unique sample number identifying this sample (can be obtained 
from the Sampling Plan). 

l Date: A six-digit number indicating the day, month, and year of sample collection; 
e.g., 12/Z l/85. 

l Time: A four-digit number indicating the 24.hour time of collection (fdr example: 0954 is 
9:54a.m., and 1629 is4:29 p.m.). 

l Medium: Water, soil, sediment, sludge, waste, etc. 

0334901 



;ub)ect Number Page 
SA-6.1 4of 14 

SAMPLE IDENTIFICATION Revwon Effectwe Date 
AND CHAIN-OF-CUSTODY 2 05/04/90 

l Concentration: The expected concentration (i.e.; low, medium, high). 

l Sample Type: Grab or composite. 

l Preservation: Type of preservation added and pH levels. 

l Analysis: VOA, BNAs, PCBs, pesticides, metals, cyanide, other. 

l Sampled By: Printed name of the sampler. 

l Case Number: Case number assigned by the Sample Management Office. 

l Traffic Report Number: Number obtained from the traffic report labels. 

l Remarks: Any pertinent additional information. 

Using just the work assignment number of the sample label maintains the anonymity of sites. This 
may be necessary, even to the extent of preventing the laboratory performing analysis from knowing 
the identity of the site (e.g., if the laboratory is part of an organization that has performed previous 
work on the site). 

5.2.2 Sampie Identification Taq 

A Sample Identification Tag (Attachment F) must also be used for samples collected for CLP (Contract 
Laboratory Program) analysis. The Sample Identification Tag is a w+ -3, waterproof paper label, 
approximately 3-by-6 inches, with a reinforced eyelet, and string or w:’ or attachment to the neck 
of the sample bottle. The Sample Tag is a controlled documenr, and 15 svided by the regional EPA 
office. Following sample analysis, the Sample Tag is retained by thela: atory as evidence of sample 
receipt and analysis. 

The following information is recorded on the tag: 

0 Project Code: Work Assignment Number. 

l Station Number: The middle portion of the Station Location Number, (between the 
hyphens). 

l Month/Day/Year: Same as Date on Sample Label. 

l Time: Same asTime on Sample Label. 

l Designate - Camp/Grab: Composite or grab sample. 

0 Station Location: Same as Station Location on Sample Label. 

l Samplers: Same as Sampled By on Sample Label. 

0 Preservative: Yes or No. 

l Analyses: Check appropriate box(es). 
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a Remarks: Same as Remarks on Sample Label (make sure the Case Number and Traffic 
Report numbers are recorded). 

l Lab Sample Number: For laboratory use only. 

The tag is then tied around the neck of the sample bottle. 

If the sample is to be split, it is aliquoted into similar sample containers. Identi.cal information is 
completed on the label attached to each split. 

Blank, duplicate, or field spike samples shail m be identified as such on the label, as they may 
compromise the quality control function. Sample blanks, duplicates, spikes, and splits are defined in 
Procedure SA-6.6. 

5.3 CHAIN-OF-CUSTODY PROCEDURES 

After collection, separation, identification, and preservation, the sample is maintained under 
chain-of-custody procedures until it is in the custody of the analytical laboratory and has been stored 
or disposed of. 

5.3.1 Field Custodv Procedures 

l Samples are collected as described in the site-specific Sampling Plan. Care must be taken to 
record precisely the sample location and to ensure that the sample number on the label 
matches the sample log sheet and Chain-of-Custody Record exactly. 

l The person undertaking the actual sampling in the field is responsible for the care and 
custody of the samples collected until they are properly transferred or dispatched. 

l When photographs are taken of the sampling as part of the documentation procedure, the 
name of the photographer, date, time, site location, and site description are entered 
sequentially in the site logbook as photos are taken. Once developed, the photographic 
prints shall be serially numbered, corresponding to the logbook descriptions. 

l Sample labels shall be completed for each sample, using waterproof ink unless prohibited 
by weather conditions, e.g., a logbook notation would explain that a pencil was used to fill 
out the sample label because a ballpoint pen would not function in freezing weather. 

5.3.2 Transfer of Custodv and Shipment 

Samples are accompanied by a Chain-of-Custody Record Form. Chain-of-Custody Record Forms used 
in EPA Regions I-IV are shown in Attachments A through D. The appropriate form shall be obtained 
from the EPA Regional Office. When transferring the possession of samples, the individuals 
relinquishing and receiving will sign, date, and note the time on the Record. This Record documents 
sample custody transfer from the sampler, often through another person, to the analyst in the 
laboratory. The Chain-of-Custody Record is filled out as follows: 

l Enter header information (project number, samplers, and project name - project name can 
be obtained from the Sampling Plan).. 

l Sign, date, and enterthe time under “Relinquished by” entry. 
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0 Enter station number (the station number is the middle portion Of the station location 
number, between the hyphens). 

l Check composite or grab sample. 

a Enter station location number (the same number as the station location on the tag and 
label). 

l Enter the total number of containers per station number and the type of each bottle. 

l Enter either the inorganic traffic report number, the organic traffic report number, or the 
SAS number for each station number in the remarks column. 

l Enter the tag number from the bottom of the sample identification tag in the remarks 
column for each station location. 

l Make sure that the person receiving the sample signs the “Received by” entry, or enter the 
name of the carrier (e.g., UPS, Federal Express) under “Received by.” Receiving laboratory 
will sign “Received for Laboratory by” on the lower line and enter the date and time, 

l Enter the bill-of-lading or Federal Express airbill number under “Remarks,” in the bottom 
right corner, if appropriate. 

l Place the original (top, signed copy) of the Chain-of-Custody Record Form in the 
appropriate sample shipping package. Retain the pink copy with field records. 

l Sign and date the custody seal, a l-by 3-inch white paper label with black lettering and an 
adhesive backing. Attachment G is an example of a custody seal. The custody seal is part of 
the chain-of-custody process and is used to prevent tampering with samples after they have 
been collected in the field. Custody seals are provided by ZPMO on an as-needed basis. 

l Place the seal across the shipping container opening so that it .would be broken if the 
container is opened’. 

l Complete other carrier-required shipping papers. 

The custody record is completed using black waterproof ink. Any corrections are made by drawing a 
line through and initialing and dating the change, then entering the correct information. Erasures 
are not permitted. 

Common carriers will usually not accept responsibility for handling Chain-of-Custody Record Forms; 
this necessitates packing the record in the sample container (enclosed with other documentation in a 
plastic zip-lock bag). As long as custody forms are sealed inside the sample container and the custody 
seals are intact, commercial carriers are not required to sign off on the custody form. 

If sent by mail, the package will be registered with return receipt requested. If sent by common 
carrier or air freight, proper documentation must be maintained. 

The laboratory representative who accepts the incoming sample shipment signs and dates the 
Chain-of-Custody Record, completing the sample transfer process. It is then the laboratory’s 
responsibility to maintain internal logbooks and custody records throughout sample preparation and 
analysis. 
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I 5.3.3 Receipt for Samples Form 

Whenever samples are split with a private party or government agency, a separate Receipt for 
Samples Record Form is prepared for those samples and marked to indicate with whom the samples 
are being split. The person relinquishing the samples to the patty or agency shall require the 
signature of a representative of the appropriate party acknowledging receipt of the samples. If a 
representative is unavailable or refuses to sign, this is noted in the “Received by” space. When 
appropriate, as in the case where the representative is unavailable, the custody record shall contain a 
statement that the samples were delivered to the designated location at the designated time. This 
form must be completed and a copy given to the owner, operator, or agent-in-charge even if the 
offer for split samples is declined. The original is retained by the Field Operations Leader. 

6.0 REFERENCES 

U.S. EPA, 1984. User’s Guide to the Contract Laboratory Program, Office of Emergency and Remedial 
Response, Washington, D.C. 

7.0 ATTACHMENTS 

Attachment A - Chain-of-Custody Record Form for use in Region I 
Attachment B - Chain-of-Custody Record Form for use in Region II 
Attachment C - Chain-of-Custody Record Form for use in Region III 
Attachment D - Chain-of-Custody Record Form for use in Region IV 
Attachment E - Sample Label 
Attachment F - Sample Identification Tag 
Attachment G - Chain-of-Custody Seal 
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1.0 PURPOSE 

This procedure provides instruction for sample packaging and shipping in accordance with 
U.S. Department of Transportation (DOT) regulations. 

2.0 SCOPE 

Samples collected at hazardous waste sites usually have to be transported elsewhere for analysis. This 
requires that the samples be appropriately preserved to prevent or minimize chemical alteration prior 
to analysis, and be transported to protect their integrity, as well as to protect against any detrimental 
effects from leakage or breakage. Regulations for packaging, marking, labeling, and shipping 
hazardous materials and wastes are promulgated by the U.S. Department of Transportation and 
described in the Code of Federal Regulations (49 CFR 171 through 177, in particular 172.402h, 
Packages Containing Samples). In general, these regulations were not intended to cover shipment of 
samples collected at controlled or uncontrolled hazardous waste sites or samples collected during 
emergency responses. However, the EPA has agreed through a memorandum of agreement to 
package, mark, label, and ship samples observing DOT procedures. The information presented here is 
for general guidance. 

This procedure is applicable to all samples taken from uncontrolled hazardous substance sites for 
analysis at laboratories away from the site. 

3.0 GLOSSARY 

Carrier - A person or firm engaged in the transportation of passengers or property. 

Hazardous Material -A substance or material in a quantity and form which may pose an unreasonable 
risk to health and safety or property when transported in commerce (“commerce” here to include any 
traffic or transportation). Defined and regulated by DOT (49CFR 173.2) and listed in Attachment A of 
this guideline. 

Hazardous Waste - Any substance listed in 40CFR SubpartD (~261.20 et seq) or otherwise 
characterized as ignitable, corrosive, reactive, or EP toxic as specified under 40CFR SubpartC 
(~261.20 et seq) that would be subject to manifest requirements specified in 40 CFR262. Defined 
and regulated by EPA. 

Markinq - Applying the descriptive name, instruction, cautions, weight, or specification marks or 
combination thereof required to be placed outside containers of hazardous materials. 

& - Not otherwise indicated. 

n.o.s. - Not otherwise specified. 

ORM - Other regulated material. 

Packaqinq - The assembiy of one or more containers and any other components necessary to assure 
compliance with the minimum packaging requirements of 49 CFR 174, including containers (other 
than freight containers or overpacks), ponable tanks, cargo tanks, tank cars, multiunit tank car tanks. 

Placard - Color-coded, pictorial sign depicting the hazard class symbol and name to be placed on all 
four sides of a vehicle transporting certain hazardous materials. 
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Reportable Quantitv (RQ) - A parenthetical note of the form “(RQ-1000/454)” fOliOWing an entry in 
the DOT Hazardous Materials table (49 CFR 172.101) indicates the reportable quantity of the 
substance in pounds and kilograms. If a spill of that amount or more of the substance occurs during 
transit or storage, a report must be filed with DOT according to ~171.15-15 concerning hazardous 
materials incidents reports. If the material spilled is a hazardous waste, a report must always be filed, 
regardless of the amount, and must include a copy of the manifest. If the RQ notation appears, it 
must be shown either immediately before or after the proper shipping name on the shipping paper 
(or manifest). Most shipping papers and manifests will have a column designated “HM” which may 
be used for this purpose. 

4.0 RESPONSIBILITIES 

Field Ooerations Leader or Team Samplina Leader - responsible for determining that samples are 
properly packaged and shipped. 

Samplinq Personnel - responsible for implementing the packaging and shipping requirements. 

5.0 PROCEDURES 

5.1 INTRODUCIlON 

Samples collected for shipment from a site shall be classified as either environmental or hazardous 
material (or waste) samples. In general, environmental samples are collected off-site (for example 
from streams, ponds, or wells) and are not expected to be grossly contaminated with high levels of 
hazardous materials. On-site samples (for example, soil, water, and materials from drums or bulk 
storage tanks, obviously contaminated ponds, lagoons, pools, and leachates from hazardous waste 
sites) are considered hazardous. A distinction must be made between the two types of samples in 
order to: 

a Determine appropriate procedures for transportation of samples. If there is any doubt, a 
sample shall be considered hazardous and shipped accordingly. 

l Protect the health and safety of laboratory personnel receiving the samples. Special 
precautions are used at laboratories when samples other than environmental samples are 
received. 

5.2 ENVIRONMENTAL SAMPLES 

5.2.1 Packaclinq 

Environmental samples may be packaged following the procedures outlined in Section 5.4 for 
samples classified as “flammable liquids” or “flammable solids.” Requirements for marking, labeling, 
and shipping papers do not apply. 

Environmental samples may also be packed without being placed inside metal cans as required for 
flammable liquids or solids. 
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0 Place sample container, properly identified and with a sealed lid, in a polyethylene bag, 
and seal the bag. 

0 Place sample in a fiberboard container or metal picnic cooler which has been lined with a 
large polyethylene bag. 

0 Pack with enough noncombustible, absorbent, cushioning materials to minimize the 
possibility of the container breaking. 

l Seal large bag. 

l Seal or close outside container. 

5.2.2 Markina Labelinq 

Sample containers must have a completed sample identification tag and the outside container must 
be marked “Environmental Sample.” The appropriate side of the container must be marked ‘This 
End Up” and arrows placed appropriately. No DOT marking or labeling are required. 

5.2.3 Shippina Papers 

No DOT shipping papers are required. However, the appropriate chain-of-custody forms must be 
included with the shipment. 

5.2.4 Transuortation 

There are no DOT restrictions on mode of transportation. 

5.3 DETERMINATION OF SHIPPING ClASSIFICATlON FOR HAZARDOUS MATERIAL SAMPLES 

Samples not determined to be environmental samples, or samples known or expected to contain 
hazardous materials, must be considered hazardous material samples and transported according to 
the requirements listed below. 

5.3.1 Known Substances 

If the substance in the sample is known or can be identified, package, mark, label and ship according 
to the specific instructions for that material (if it is listed) in the DOT Hazardous Materials Table, 
49CFR 172.101. 

Unz and Company have published the following steps to help in locating a proper shipping name 
from the Hazardous Materials Table, 49 CFR 172.101. 

1. Look first for the chemical or technical name of the material, for example, ethyl alcohol. 
Note that many chemicals have more than one technical name, for example, 
perchloroethylene (not listed in 172.101) is also called tetrachloroethylene (listed 172.101). 
It may be useful to consult a chemist for all possible technical names a material can have. If 
your material is not listed by its technical name then. . . . . . . 
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2. Look for the chemical family name. For example, pentyl alcohol is not listed but the 
chemical family name is: alcohol, n.o.s. (not otherwise specified). If the chemical family 
name is not listed then. . . . . . . . . 

3. Look for a generic name based on end use. For example, Paint, n.o.s or Fireworks, n.o.s. If 
a generic name based on end use is not listed then. . . . . . . . . 

4. Look for a generic family name based on end use, for example, drugs, n.o.s. or cosmetics, 
n.o.s. Finally, if your material is not listed by a generic family name but you suspect or 
know the material is hazardous because it meets the definition of one or more hazardous 
classes, then. . . . . . . . 

5. You will have to go the the general hazard class for a proper shipping name. For example, 
Flammable Liquid, n.o.s, or Oxidizer, n.0.s. 

5.3.2 Unknown Substances 

For samples of hazardous substances of unknown content, select the appropriate transportation 
category according to the DOT. Hazardous Materials Classification (Attachment A), a priority system of 
transportation categories. 

The correct shipping classification for an unknown sample is selected through a process of 
elimination, utilizing AttachmentA. Unless known or demonstrated otherwise (through the use of 
radiation survey instruments), the sample is considered radioactive and appropriate shipping 
regulations for “radioactive material” followed. 

If a radioactive material is eliminated, the sample is considered to contain “Poison A” materials 
(Attachment B), the next classification on the list. DOT defines “Poison A” as extremely dangerous 
poisonous gases or liquids of such a nature that a very small amount of gas, or vapor of the liquids, 
mixed with air is dangerous to life. Most Poison A materials are gases or compressed gases and would 
not be found in drum-type containers. Liquid Poison A would be found only in closed containers; 
however,all samples taken from closed drums do not have to be shipped as Poison A, which provides 
for a “worst case” situation. Based upon information available, a judgment must be made whether a 
sample from a closed container is a Poison A. 

If Poison A is eliminated as a shipment category, the next two classifications are “flammable” or 
“nonflammable” gases. Since few gas samples are collected, “flammable liquid” would be the next 
applicable category. With the elimination of radioactive material, Poison A, flammable gas, and 
nonflammable gas, the sample can be classified as flammable liquid (or solid) and shipped 
accordingly. These procedures would also suffice for shipping any other samples classified below 
flammable liquids in the DOT classification table (Attachment A). For samples containing unknown 
materials, categories listed below flammable liquids/solids on AttachmentA are generally not used 
because showing that these materials are not flammable liquids (or solids) requires flashpoint testing, 
which may be impractical and possibly dangerous at a site. Thus, unless the sample is known to 
consist of materials listed as less hazardous than flammable liquid (or solid) on Attachment A, it is 
considered a flammable liquid (or solid) and shipped as such. 

For any hazardous material shipment, utilize the shipping checklist (Attachment C) as a guideline to 
ensure that all sample-handling requirements are satisfied. 
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5.4 PACKAGING AND SHIPPING OF SAMPLE5 CLA55iFiED A5 FLAMMABLE LIQUID (OR SOUD) 

5.4.1 Packaqinq 

Applying the word “flammable” to a sample does not imply that it is in fact flammable. The word 
prescribe; the class of packaging according to DOT regulations. 

1. Collect sample in the prescribed container with a nonmetallic, Teflon-lined screw cap. To 
prevent leakage, fill container no more than 90 percent full. 

2. Complete sample label and sample identification tag and attach securely to sample 
container. 

3. Seal container and place in 2-mil thick (or thicker) polyethylene bag, one sample per bag. 
Position sample identification tag so that it can be read through bag. Seal bag. 

4. Place sealed bag inside metal can and cushion it with enough noncombustible, absorbent 
material (for example, vermiculite or diatomaceous earth) between the bottom and sides 
of the can and bag to prevent breakage and absorb leakage. Pack one bag per can. Use 
clips, tape, or other positive means to hold can lid securely, tightly and permanently. Mark 
can as indicated’in Paragraph 1 of Section 5.4.2, below. 

5. Place one or more metal cans (or single l-gallon bottle) into a strong outside container, 
such as a metal picnic cooler or a DOT-approved fiberboard box. Surround cans with 
noncombustible, absorbent cushioning materials for stability during transport. Mark 
container as indicated in Paragraph 2 of Section 5.4.2. 

5.4.2 Markinabbeiinq 

1. Use abbreviations only where specified. Place the following information, either hand- 
printed or in label form, on the metal can (or l-gallon bottle): 

0. Laboratory name and address. 

0 “Flammable Liquid, n.o.s. UN1993’ or “Flammable Solid, n.o.s. UNl325.” 

Not otherwise specified (n.o.s) is not used if the flammable liquid (or solid) is identified. Then the 
name of the specific material is listed before the category (for example, Acetone, Flammable Liquid), 
followed by its appropriate UN number found in the DOT Hazardous Materials table (49 CFR 172.101). 

2. Place ail information on outside shipping container as on can (or bottle), specifically: 

l Proper shipping name. 
l UN or NA number. 
l Proper label(s). 
l Addressee and sender. 

Place the following labels on the outside shipping container: “Cargo Aircraft Only” and 
“Flammable Liquid” (or “Flammable Solid”). “Dangerous When Wet” label shall be used if 
the solid has not been exposed to a wet environment. “Laboratory Samples” and “THIS 
SIDE UP” or “THIS END UP’ shall also be marked on the top of the outside container, and 
upward-pointing arrows shall be placed on all four sides of the container. 
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5.4.3 Shipoina Papers 

1. Use abbreviations only where specified. Complete the carrier-provided bill of lading and 
sign certification statement (if carrier does not provide, use standard industry form, see 
Attachment D). Provide the following information in the order listed (one form may be 
used for more than one exterior container). 

0 “Flammable Liquid, n.o.s. UN1993” or “Flammable Solid, n.o.s. UN1325.” 

0 “Limited Quantity” (or “Ltd. Qty.“). 

a “Cargo Aircraft Only.” 

l Net weight (wt) or net volume (vol), just before or just after “Flammable Liquid, n.o.s.a 
or “Flammable Solid, n.o.s.,” by item, if more than one metal can is inside an exterior 
container. 

0 “Laboratory Samples” (if applicable). 

2. Include Chain-of-Custody Record, properly executed in outside container. 

3. “Limited Quantity” of “Flammable Liquid, n.0.s.” is limited to one pint per inner container. 
For “Flammable Solid, n.o.s.,” net weight of inner container plus sample shall not exceed 
one pound; total package weight shall not exceed 25 pounds. 

5.4.4 Transportation 

1. Transport unknown hazardous substance samples classified as flammable liquids by rented 
or common carrier truck, railroad, or express overnight package services. Do not transport 
by any passenger-carrying air transport system, even if they have cargo-only aircraft. DOT 
regulations permit regular airline cargo-only aircraft, but difficulties with most suggest 
avoiding them. Instead, ship by airline carriers that only carry cargo. 

2. For transport by government-owned vehicle, including aircraft, DOT regulations do not 
apply. However, procedures described above, with the exception of execution of the bill of 
lading with certification, shall still be used. 

6.0 REFERENCES 

U.S. Department of Transportation, 1983. Hazardous Materials Regulations, 49 CRF 171-177. 

NUS Standard Operating Procedure SA-6.1 - Sample Identification and Chain-of-Custody 

NUS Standard Operating Procedure SA-1.2 - Sample Preservation 

NUS Standard Operating Procedure SF-i .5 - Compatibiiity Testing 
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7.0 ATTACH MEN15 

Attachment A - DOT Hazardous Material Classification (49 CFR 173.2) 
Attachment % - DOT List of Class “A” Poisons (49 CFR 172.101) 
Attachment C - Hazardous Materials Shipping Checklist 
Attachment D - Standard Industry Certification Form 
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ATTACHMENT A 

DOT HAZARDOUS MATERIAL CLASSIFICATION (49 CFR 173.2) 

1. 

2. 

3. 

4. 

5. 

6 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

Radioactive material (except a limited quantity) 

Poison A 

Flammable gas 

Nonflammable gas 

Flammable liquid 

Oxidizer 

Flammable Solid 

Corrosive material (liquid) 

Poison % 

Corrosive material (solid) 

Irritating material 

Combustible liquid (in containers having capacities exceeding 110 gallons [416 liters]) 

ORM-% 

ORM-A 

Combustible liquid (in containers having capacities of 110 gallons [416 liters] or less) 

ORM-E 
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ATTACHMENT B 

DOT LIST OF CLASS “A” POISON (49 CFR 172.101) 

Parathion/compressed gas mixture Gas 

Phosgene (diphosgene) Liquid 
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ATTACHMENT C 
HAZARDOUS MATERIALS SHIPPING CHECKLIST 

PACKAGING 

1. Check DOT 172.500 table for appropriate type of package for hazardous substance. 
2. Check for container integrity, especially the closure. 
3. Check for sufficient absorbent material in package. 
4. Check for sample tags and log sheets for each sample, and chain-of-custody record. 

SHIPPING PAPERS _ 

1. 
2. 
3. 

4. 
5. 
6. 
7. 
8. 
9. 

Check that entries contain only approved DOT abbreviations. 
Check that entries are in English. 
Check that hazardous material entries are specially marked to differentiate them from any 
nonhazardous materials being sent using same shipping paper. 
Be careful all hazardous classes are shown for multiclass materials. 
Check total amounts by weight, quantity, or other measures used. 
Check that any limited-quantity exemptions are so designated on the shipping paper. 
Offer driver proper placards for transporting vehicle. 
Check that certification is signed by shipper. 
Make certain driver signs for shipment. 

RCRA MANIFEST 

1. 
2. 

Check that approved state/federal manifests are prepared. 
Check that transporter has the following: valid EPA identification number, valid driver’s 
license, valid vehicle registration, insurance protection, and proper DOT labels for materials 
being shipped. 

3. Check that destination address is correct. 
4. Check that driver knows where shipment is going. 
5. Check that the driver is aware of emergency procedures for spills and accidents. 
6. Make certain driver signs for shipment 
7. Make certain one copy of executed manifest and shipping document is retained by shipper. 
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STANDARD INDUSTRY CERTlFlCATlON FORM 
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1.0 PURPOSE 

This procedure describes the process for keeping a site logbook. 

2.0 SCOPE 

The site logbook is a controlled document which records all major on-site activities during a Remedial 
Investigation/Feasibility Study. At a minimum, the following activities/events shall be recorded in the 
site logbook: 

l Arrival/departure of site visitors 
l Arrival/departure of equipment 
l Sample pickup (chain-of-custody form numbers, carrier, time) 
l Sampling activities/sample logsheet numbers 
l Start or completion of borehole/trench/monitoring well installation or sampling activities 
l Health and Safety issues 

The site logbook is initiated at the start of the first on-site activity (e.g., initial reconnaissance survey). 
Entries are made for every day that on-site activities take place which involve RVFS contractor 
personnel. One current site logbook is maintained per site. 

The site logbook becomes part of the permanent site file maintained in the RI contractor’s office. 
Because information contained in the site logbook may be admitted as evidence in cost recovery or 
other legal proceedings, it is critical that this document be properly maintained. 

3.0 GLOSSARY 

Site Loqbook - The logbook is a bound notebook with consecutively numbered pages that cannot be 
removed. Upon entry of data, the logbook requires signature by the responsible site leader (see 
Section 5.1). 

4.0 RESPONSlBllJTlES 

The site logbook is issued by the Regional Manager (or his designee) to the Site Manager for the 
duration of the project. The Site Manager releases the site logbook to the Field Operations Leader or 
other person responsible for the direction of on-site activities (e.g., Reconnaissance Survey Team 
Leader, Sampling Team Leader). It is the responsibility of this person (or his designee) to keep the site 
logbook current while in his possession, and return it to the Site Manager or turn it over to another 
field team. Following the completion of all fieldwork, the site logbook is returned to the Site 
Manager for inclusion in the permanent site files. 

5.0 PROCEDURES 

5.1 GENERAL 

The cover of each site logbook contains the following information: 

l Project Name 
0 NUS Project Number 
l RVFS Contractor and Site Manager’s Name 
e Sequential Book Number 
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0 Start Date 
l End Date 

Daily entries into the logbook may contain a variety Of information. At the beginning of each day the 
following information must be recorded: 

l Date 
0 Starttime 
l Weather 
l All field personnel present 
l Any visitors present 

During the day, a summary of all site activities and level of personal protection shali be recorded in 
the logbook. The information need not duplicate that recorded in other field notebooks (e.g., 
sample logbook, Site Geologist’s notebook, Health and Safety Officer’s notebook, etc.), but shall 
summarize the contents of these other notebooks-and refer to the page locations in these notebooks 
for detailed information. An example of a site logbook page is shown in Attachment A. 

The sample logsheet for each sample collected (see ProcedureSA-6.6) must be referenced. If 
measurements are made at any location, the measurements and equipment used must either be 
recorded in the site logbook or reference must be made to the notebook and page number(s) on 
which they are recorded (see Attachment A). 

All entries shall be made in black pen. No erasures are permitted. If an incorrect entry is made, the 
data shall be crossed‘out with a single strike mark, and initialed and dated. At the completion of 
entries by any individual, the logbook must be signed. It must also,be signed by the Field Operations 
Leader or responsible site leader at the end of each day. 

5.2 PHOTOGRAPHS 

When movies, slides, or photographs are taken of a site or any monitoring location, they are 
numbered to correspond to logbook entries. The name of the photographer, date, time, site 
location, site description, and weather conditions are entered in the logbook as the photographs are 
taken. A series entry may be used for rapid-sequence photographs. The photographer is not 
required to record the aperture settings and shutter speeds for photographs taken within the normal 
automatic exposure range. However, special lenses, films, filters, and other image-enhancement 
techniques must be noted in the logbook. If possible, such techniques shall be avoided, since they can 
adversely affect the admissibility of photographs as evidence. Chain-of-custody procedures depend 
upon the subject matter, type of film, and the. processing it requires. Film used for aerial 
photography, confidential information, or criminal investigation require chain-of-custody 
procedures. Adequate logbook notation and receipts may be used to account for routine film 
processing. Once processed, the slides of photographic prints shall be serially numbered and labeled 
according to the logbook descriptions. 

6.0 REFERENCES 

I 
None. 

7.0 ATTACHMENTS 

Attachment A-Typical Site Logbook Entry 
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AlTACHMENT A 
TYPICAL SITE LOGBOOK ENTRY 

STARTTIME: DATE: 

SITE LEADER: 
PERSONNEL: 

NUS DRILLER EPA 

WEATHER: Clear, 6B”F, 2-5 mph wind from SE 

ACTIVITIES: 
1. Steam jenney and fire hoses were set up. 

2. Drilling activities at Well resumes. Rig geologist was 
See Geologist’s Noteboom1, page2930, for details of drilling activity. Sample 
No. 123-21-54 collected; see sample logbook, page42. Drilling activities completed at 11:SO 
and a 4 inch stainless steel well installed. See Geologist’s Notebook, No. 1, page 31, and well 
construction details for well 

3. Drilling rig No. 2 steam-cleaned at decontamination pit. Then set up at location of 
well 

4. Well drilled. Rig geologist was _ See 
Geologist’s Notebook, No. 2, page for details of drillingactivities. Sample 
numbers 123-22-51, 123-22-52, and 123-22-53 collected; see sample logbook, pages43, 44, 
and 45. 

5. Well was developed. Seven E&gallon drums were filled in the flushing stage. The 
well was then pumped using the pitcher pump for 1 hour. At the end of the hour, water 
pumped from well was “sand free.” 

6. 

7. 

EPA remedial project manger arrives on-site at 14:25 hours. 

Large dump truck arrives at 14:45 and is steam-cleaned. Backhoe and dump truck set up over 
test pit 

8. Test pit dug with cuttings placed in dump truck. Rig geologist was 
See Geologist’s Notebook, No. 1, page 32, for details of test 

pit activities. Test pit subsequently filled. No samples taken for chemical analysis. Due to 
shallow groundwater table, filling in of test pit resulted in a very soft and wet area. A 
mound was developed and the area roped off. 

9. Express carrier picked up samples (see Sample Logbook, pages 42 through 45) at 17:50 hours. 
Site activities terminated at 18:22 hours. All personnel offsite, gate locked. 

Field Operations Leader 
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1.0 PURPOSE 

This procedure describes the procedures and equipment requ.ired to measure the following 
parameters of an aqueous sample in the field: 

l PH 
l Specific Conductance 
l Temperature 
a Dissolved Oxygen (DO) Concentration 
0 Oxidation Reduction Potential 
0 Certain Dissolved Constituents Using Specific Ion Elements 

2.0 SCOPE 

This procedure is applicable for use in an on-site groundwater quality monitoring program to be 
conducted during a remedial investigation or site investigation program at a hazardous or non- 
hazardous site. The procedures and equipment described are applicable to nearly all aqueous 
samples, including potable well water, monitoring well water, surface water, leachate and drummed 
water, etc. and are not, in general, subject to solution interferences from color, turbidity and colloidal 
material, or suspended matter. 

This procedure provides generic information for measuring the parameters listed above with 
instruments and techniques in common use. Since instruments from different manufacturers may 
vary, review of the manufacturer’s literature pertaining to the use of a specific instrument is required 
before use. 

3.0 GLOSSARY 

3.1 pH MEASUREMENT 

gt-~ - The negative logarithm (base 10) of the hydrogen ion activity. The hydrogen ion activity is 
related to the hydrogen ion concentration, and, in relatively weak solution, the two are nearly equal. 
Thus, for all practical purposes, pH is a measure of the hydrogen ion concentration. 

pH Paper - Paper that turns different colors depending on the pH of the solution to which it is 
exposed. Comparison with color standards supplied by the manufacturer will then give an indication 
of the solution pH. 

3.2 SPECIFIC CONDUCTANCE MEASUREMENT 

Ohm - Standard unit of electrical resistance (R). A siemen (or umho) is the standard unit of electrical 
conductance, the inverse of the ohm 

Resistance - A measure of the solution’s ability to oppose the passage of electrical current. For metals 
and solutions, resistance is defined by Ohm’s law, E = IR, where E is the potential difference, I is the 
current, and R is the resrstance. 

Conductance - The conductance of a conductor 1 centimeter long and 1 square centimeter in cross- 
sectional area. Conductivity and specific conductance are used synonymously. 
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ONSITE WATER QUALITY TESTING 

3.3 TEMPERATURE MEASUREMENT 

DISSOLVED OXYGEN MEASUREMENT 

Galvanic Cell - An electrochemical cell in which chemical energy is spontaneously converted to 
electrical energy. The electrical energy produced is supplied to an external circuit. . 

Electrolvtic Cell - An electrochemical cell in which electrical energy is supplied from an external 
source. This cell functions in much the same way as a galvanic cell, only in the opposite direction due 
to the external source of applied voltage. 

OXIDATION-REDUCTION POTENTIAL MEASUREMENT 

Oxidation - The process in which an atom or group of atoms loses electrons to achieve an increasing 
positive charge. 

Reduction - The gaining of electrons by an atom or group of atoms and subsequent increase in 

Oxidation-Reduction Potential (ORP) - A measure of the activity ratio of oxidizing and reducing 
species as determined by the electromotive force developed by a noble metal electrode, immersed in 
water, as referenced against a standard hydrogen electrode. 

SPECIFIC ION ELECTRODES MEASUREMENT 

response to the concentration differences for selected ions on either side of that membrane. 

RESPONSlBlLlTlES 

Site Manaaer - in consultation with the Project Geochemist, is responsible for determining which on- 
site water quality measurements can contribute to the RI, when these measurements shall be made, 
and the data quality objectives (DQOs) for these measurements. The Project Operations Plan (POP) 
shall contain details of type, frequency and locations of the desired measurements. 

Proiect Geochemist - primarily responsible for determining the type, frequency and locations for on- 
site water quality measurements as presented in the POP and for interpreting the results, including 
determination of which measurements are unrepresentative. 

Field Operations Leader - responsible for implementing the POP, and also for deciding under what 
field conditions a particular on-site measurement will be unrepresentative or unobtainable. 

Field Samplers/Analvsts - responsible for the actual analyses that take place, including calibration, 
quality control and recording of results, as well as for the care and maintenance of the equipment in 
the field. 
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5.0 GUIDELINES 

5.1 MEASUREMENT OF pH 

5.1 .l General 

Measurement of pH is one of the most important and frequently used tests in water chemistry.’ 
Practically every phase of water supply and wastewater treatment such as acid-base neutralization, 
water softening, and corrosion control, is pH dependent. Likewise, the pH of leachate can be 
correlated with other chemical analyses to determine the probable source of contamination. It is 
therefore important that reasonably accurate pH measurements be taken. 

Measurements of pH can also be used to check the quality and corrosivity of soil and solid waste 
samples. However, these samples must be immersed in water prior to analysis, and specific 
techniques are not described. 

Two methods are given for pH measurement: the pH meter and pH indicator paper. The indicator 
paper is used when only a rough estimate of the pH is required, and the pH meter when a more 
accurate measurement is needed. The response of a pH meter can be affected to a slight degree by 
high levels of colloidal or suspended solids, but the effect is usually small and generally of little 
significance. Consequently, specific methods to overcome this interference are not described. The 
response of pH paper is unaffected by solution interferences from color, turbidity, colloidal or 
suspended materials unless extremely high levels capable of coating or masking the paper are 
encountered. In such cases, use of a pH meter is recommended. 

5.1.2 Principles of Equipment Operation 

Use of pH papers for pH measurement relies on a chemical reaction caused by the acidity or basicity of 
the solution with the indicator compound on the paper. Depending on the indicator and the pH 
range of interest, a variety of different colors can be used. Typical indicators are weak acids or bases, 
or both. Process chemistry and molecular transformations leading to the color change are variable 
and complex. 

Use of a pH meter relies on the same principle as other ion-specific electrodes. Measurement relies on 
establishment of a potential difference across a glass or other type of membrane in response to 
hydrogen ion concentration across that membrane. The membrane is conductive to ionic species and, 
in combination with a standard or reference electrode, a potential difference proportional to 
hydrogen ion concentration can be generated and measured. 

5.1.3 Eauipment 

The following equipment is needed for taking pH measurements: 

l Accumet 150 portable pH meter, or equivalent. 

l Combination electrode with polymer body to fit the above meter (alternately a pH 
electrode and a reference electrode can be used if the pH meter is equipped with suitable 
electrode inputs. 

l pH indicator paper, such as Hydrion or Alkacid, to cover the pH range 2 through 12. 

l Buffer solutions of pH 4,7 and 10, or other buffers which bracket the expected pH range. 

1 

.- 

I 
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5.1.4 Measurement Techniques for Field Determination of oH 

1. pH Meter 

The following procedure is used for measuring pH with a pH meter (Standardization is 
according to manufacturers instructions): 

a. The instrument and batteries shall be checked and calibrated prior to initiation of the field 
effort. 

b. The accuracy of the buffer solutions used for field and laboratory calibration shall be 
checked. Buffer solutions need to be changed often due to degradation upon exposure to 
the atmosphere. 

C. Immerse the tip of the electrodes in water overnight. If this is not possible due to field 
conditions, immerse the electrode tip in water for at least an hour before use. The 
electrode tip may be immersed in a rubber or plastic sack containing buffer solution for 
field transport or storage. This is not applicable for all electrodes as some must be stored 

dry- 

d. Make sure all electrolyte solutions within the electrode(s) are at their proper levels and that 
no air bubbles are present within the electrode(s). 

e. Immerse the electrode(s) in a pH-7 buffer solution. 

f. Adjust the temperature compensator to the proper temperature (on models with 
automatic temperature adjustment, immerse the temperature probe into the buffer 
solution). Alternately, the buffer solution may be immersed in the sample and allowed to 
reach temperature equilibrium before equipment calibration. It is best to maintain buffer 
solution at or near expected sample temperature before calibration. 

g. Adjust the pH meter to read 7.0. 

h. Remove the electrode(s) from the buffer and rinse well with demineralized water. 
Immerse the electrode(s) in pH-4 or 10 buffer solution (depending on the expected pH of 
the sample) and adjust the slope control to read the appropriate pH. For best results, the 
standardization and slope adjustments shall be repeated at least once. 

i. Immerse the electrode(s) in the unknown solution, slowly stirring the probe until the pH 
stabilizes. Stabilization may take several seconds to minutes. If the pH continues to drift, 
the sample temperature may not be stable, a chemical reaction (e.g., degassing) may be 
taking place in the sample, or the meter or electrode may be malfunctioning. This must be 
clearly noted in the logbook. 

i. Read and record the pH of the solution, after adjusting the temperature compensator to 
the sample temperature.- pH shall be record ed to the nearest 0.i pH. unit. A!so record the 
sample temperature. 

k. Rinse the electrode(s) with deionized water. 

I. Keep the electrode(s) immersed in deionized water when not in use. 
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The sample used for pH measurement shall never be saved for subsequent conductivity or 
chemical analysis. All pH electrodes leak small quantities of electrolytes (e.g., sodium or 
potassium chloride) into the solution. Precipitation of saturated electrolyte solution, especially 
at colder temperatures, or in cold water, may result in slow electrode response. Any visual 
observation of conditions which may interfere with pH measurement, such as oily materials, or 
turbidity, shall be noted. 

2. pH Paper 

Use of pH paper is very simple and requires no sample preparation, standardization, etc. pH 
paper is available in several ranges, including wide-range (indicating approximately pH 1 
to 12), mid-range (approximately pH 0 to 6, 6 to 9,8to 14) and narrow-range (many available, 
with ranges as narrow as 1 .S pH units). The appropriate range of pH paper shall be selected. If 
the pH is unknown the investigation shall start with wide-range paper. 

5.2 MEASUREMENT OF SPECIFIC CONDUCTANCE 

5.2.1 General 

Conductance provides a measure of dissolved ionic species in water and can be used to identify the 
direction and extent of migration of contaminants in groundwater or surface water. It can also be 
used as a measure of subsurface biodegradation or to indicate alternate sources of groundwater 
contamination. 

Conductivity is a numerical expression of the ability of a water sample to carry an electric current. 
This value depends on the total concentration of the ionized substances dissolved in the water and 
the temperature at which the measurement is made. The mobility of each of the various dissolved 
ions, their valences, and their actual and relative concentrations affect conductivity. 

It is important to obtain a specific conductance measurement soon after taking a sample, since 
temperature changes, precipitation reactions, and absorption of carbon dioxide from the air all affect 
the specific conductance. 

5.2.2 Principles of EQUiDment ODeratiOn 

An aqueous system containing ions will conduct an electric current. In a direct-current field, the 
positive ions migrate toward the negative electrode, while the negatively charged ions migrate 
‘toward the positive electrode. Most inorganic acids, bases and salts (such as hydrochloric acid, sodium 
carbonate, or sodium chloride, respectively) are relatively good conductors- Conversely, organic 
compounds such as sucrose or benzene, which do not disassociate in aqueous solution, conduct a 
current very poorly, if at all. 

A conductance cell and a Wheatstone Bridge (for the measurement of potential difference) may be 
used for measurement of electrical resistance. The ratio of current applied to voltage across the cell 
may also be used as a measure of conductance. The core element of the apparatus is the conductivity 
cell containing the solution of interest. Depending on ionic strength of the aqueous solution to be 
tested, a potential difference is developed across the cell which can be converted directly or indirectly 
(depending on instrument type) to a measurement of specific conductance. 
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5.2.3 EQUiPmerIt 

The following equipment is needed for taking specific conductance measurements: 

l YSI Model 33 portable conductivity, meter, or equivalent 
l Probe for above meter 

A variety of conductivity meters are available which may also be used to monitor salinity and 
temperatures. Probe types and cable lengths vary, so equipment may be obtained to meet the 
specific requirement of the sampling program. 

5.2.4 Measurement Techniaues for Specific Conductance 
I 

The steps involved in taking specific conductance measurements are listed below (standardization is 
according to manufacturers instructions): 

l Check batteries and calibrate instrument before going into the field. 
I 

l Calibrate the instrument daily when used. Potassium chloride solutions with a specific 
conductance closest to the values expected in the field shall be used. Attachment A may be 
used for guidance. 

l Rinse the ceil with one or more portions of the sample to be tested or with deionized 
water. 

l Immerse the electrode in the sample and measure the conductivity. Adjust the 
temperature setting to the sample temperature. 

a Read and record the results in a field logbook or sample log sheet. 
I 

If the specific conductance measurements become erratic, or inspection shows that any platinum 
black has flaked off the electrode, replatinization of the electrode is necessary. See the 
manufacturer’s instructions for details. 

Note that specific conductance is occasionally reported at temperatures other than ambient. 

5.3 MEASUREMENT OF TEMPERATURE 

5.3.1 General 

In combination with other parameters, temperature can be a useful indicator of the likelihood of 
biological action in a water sample. It can also be used to trace the flow direction of contaminated 
groundwater. Temperature measurements shall be taken in-situ, or as quickly as possible in the field. 
Collected water samples may rapidly equilibrate with the temperature of their surroundings. 

5.3.2 Equipment 
. 

Temperature measurements may be taken with alcohol-toluene, mercury filled or dial-type 
thermometers. In addition, various meters such as specific conductance or dissolved oxygen meters, 
which have temperature measurement capabilities, may also be used. Using such instrumentation 
along with suitable probes and cables, in-situ measurements of temperature at great depths can be 
performed. 
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5.3.3 Measurement Techniques for Water Temoerature 

If a thermometer is used on a collected water sample: 

l Immerse the thermometer in the sample until temperature equilibrium is obtained 
(j-3 minutes). To avoid the possibility of contamination, the thermometer shall not be 
inserted into samples which will undergo subsequent chemical analysis. 

l Record values in a field logbook or sample log sheet. 

lf a temperature meter or probe is to be used, the instrument shall be calibrated according to 
manufacturer’s recommendations with an approved thermometer before each measurement or 
group of closely spaced measurements. 

5.4 MEASUREMENT OF DISSOLVED OXYGEN CONCENTRATlON 

5.4.1 General 

Dissolved oxygen (DO) levels in natural water and wastewater depend on the physical, chemical and 
biochemical activities in the water body. Conversely, the growth of many aquatic organisms as well as 
the rate of corrosivity, are dependent on the dissolved oxygen concentration. Thus, analysis for 
dissolved oxygen is a key test in water pollution and waste treatment process control. If at all 
possible, DO measurements shall be taken in-situ, since concentration may show a large change in a 
short time if the sample is not adequately preserved. 

The method monitoring discussed herein is limited to the use of dissolved oxygen meters only. 
Chemical methods of analysis (i.e., Winkler methods) are available, but require more equipment and 
greater sample manipulation. Furthermore, DO meters, using a membrane electrode, are suitable for 
highly polluted waters, because the probe is completely submersible, and are free from interference 
caused by color, turbidity, colloidal material or suspended matter. 

5.4.2 Principles of Eauioment Dwration c 

Dissolved oxygen probes are normally electrochemical cells that have two solid metal electrodes of 
different nobility immersed in an electrolyte. The electrolyte is retained by an oxygen-permeable 
membrane. The metal of highest nobility (the cathode) is positioned at the membrane. When a 
suitable potential exists between the two metals, reduction of oxygen to hydroxide ion (OH) occurs at 
the cathode surface. An electrical current is developed that is directly proportional to the rate of 
arrival of oxygen molecules at the cathode. 

Since the current produced in the probe is directly proportional to the rate of arrival of oxygen at the 
cathode, it is important that a fresh supply of sample always be in contact with the membrane. 
Otherwise, the oxygen in the aqueous layer along the membrane is quickly depleted and false low 
readings are obtained. It is therefore necessary to stir the sample (or the probe) constantly to 
maintain fresh solution near the membrane interface. Stirring, however, shall not be so vigorous that 
additional oxygen is introduced through the air-water interface at the sample surface. To avoid this 
possibility, some probes are equipped with stirrers to agitate the solution near the probe, but to leave 
the surface of the solution undisturbed. 

Dissolved oxygen probes are relatively free of interferences. Interferences that can occur are 
reactions with oxidizing gases (such as chlorine) or with gases such as hydrogen sulfide which are not 
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easily &polarized from the indicating electrode. If the gaseous interference is suspected, it shall be 
noted in the field log book and checked if possible. Temperature variations can also cause 
interference because probes exhibit temperature sensitivity. Automatic temperature compensation is 
normally provided by the manufacturer. 

5.4.3 Eauioment 

The following equipment is needed to measure dissolved oxygen concentration: 

l YSI Model’56 dissolved oxygen monitor or equivalent. 
l Dissolved oxygen/temperature probe for above monitor. 
l Sufficient cable to allow the probe to contact the sample. 

5.4.4 Measurement Techniques for Dissolved Oxvaen Determination 

Probes differ as to specifics of use. Follow the .manufacturer’s instructions to obtain an accurate 
reading. The following general steps shall be used to measure the dissolved oxygen concentration: 

l The equipment shall be calibrated and have its batteries checked in the laboratory before 
going to the field. 

l The probe shall be conditioned in a water sample for as long a period as practical before 
use in the field. Long periods of dry storage followed by short periods of use in the field 
may result in inaccurate readings. 

l The instrument shall be calibrated in the field before each measurement or group of 
closely spaced measurements by placing the probe in a water sample of known dissolved 
oxygen concentration (i.e., determined by Winkler method) or in a freshly air-saturated 
water sample of known temperature. Dissolved oxygen values for air-saturated water can 
be determined by consulting a table listing oxygen solubilities as a function of temperature 
and salinity (see Attachment B). 

l immerse the probe in the sample. Be sure to provide for sufficient flow past the 
membrane, either by stirring the sample, or placing the probe, in a flowing stream. Probes 
without stirrers placed in wells can be moved up and down. 

l Record the dissolved oxygen content and temperature of the sample in a field logbook or 
sample log sheet. 

l Recalibrate the probe when the membrane is replaced, or as needed. Follow the 
manufacturer’s instructions. 

Note that in-situ placement of the probe is preferable, since sample handling is not involved. This 
however, may not always be practical. Be sure to record whether the liquid was analyzed in-situ, or if 
a sample was taken. 

Special care shall -be taken-during ;ample collection to avoid turbulence which can !ead to increased 
oxygen solubilization and positive test interferences. 
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5.5 MEASUREMENT OF OXIDATION-REDUCTION POTENTIAL 

5.5.1 General 

The oxidation-reduction potential (ORP) provides a measure of the tendence of organic or inorganic 
compounds to exist in an oxidized state. The technique therefore provides evidence of the likelihood 
of anaerobic degradation of biodegradable organics or the ratio of activities of oxidized to reduced 
species in the sample. 

5.5.2 Principles of Equipment Operation 

When an inert metal electrode, such as platinum, is immersed in a solution, a potential is developed 
at that electrode depending on the ions present in the solution. If a reference electrode is placed in 
the same solution, an ORP electrode pair is established. This electrode pair allows the potential 
difference between the two electrodes to be measured and will be dependent on the concentration 
of the ions in solution. By this measurement, the ability to oxidize or reduce species in solution may 
be determined. Supplemental measurements, such as dissolved oxygen, may be correlated with ORP 
to provide a knowledge of the quality of the solution, water, or wastewater. 

5.5.3 Equipment 

The following equipment is needed for measuring the oxidation-reduction potential of a solution: 

l Accumet 1 SO portable pH meter or equivalent, with a millivolt scale. 
l Platinum electrode to fit above pH meter. 
l Reference electrode such as a calomel, silver-silver chloride, or equivalent. 

5.5.4 Measurement Techniques for Oxidation-Reduction Potential 

The following procedure is used for measuring oxidation-reduction potential: 

a The equipment shall be calibrated and have its batteries checked before going to the field. 

l Check that the platinum probe is clean and that the platinum bond or tip is unoxidized. If 
dirty, polish with emery paper or, if necessary, clean the electrode using aqua regia, nitric 
acid, or chromic acid, in accordance with manufacturer’s instructions. 

l Thoroughly rinse the electrode with demineralized water. 

l Verify the sensitivity of the electrodes by noting the change in millivolt reading when the 
pH of the test solution is altered. The ORP will increase when the pH of the test solution 
decreases and the ORP will decrease if the test solution pH is increased. Place the sample in 
a clean glass beaker and agitate the sample. Insert the electrodes and note the ORP drops 
sharply when the caustic is added, the electrodes are sensitive and operating properly. If 
the ORP increases sharply when the caustic is added, the polarity is reversed and must be 
corrected in accordance with the manufacturer’s instructions. If the ORP does not respond 
as above when the caustic is added, the electrodes shall be cieaned and the above 
procedure repeated. 

l After the assembly has been checked for sensitivity, wash the electrodes with three 
changes of water or by means of a flowing stream of water from a wash bottle. Place the 
sample in a clean glass beaker or sample cup and insert the electrodes. Set temperature 
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compensator throughout the measurement period. Read the millivolt potential of the 
solution, allowing sufficient time for the system to stabilize and reach temperature 
equilibrium. Measure successive portions of the sample until readings on two successive 
portions differ by no more than 10 mV. A system that is very slow to stabilize properly will 
not yield a meaningful ORP. Record all results in a field logbook, including ORP (to nearest 
10 mV), sample temperature and pH at the time of measurement. 

5.6 SPECIFIC ION ELECTRODE MEASUREMENTS 

5.6.1 General 

Use of specific ion electrodes can be beneficial in the field for determining the presence and 
concentration of dissolved inorganic species which may be associated with contaminant plumes or 
leachate. Thus, electrodes can be used for rapid screening of water quality and determination of 
water migration pathways. 

This procedure provides generic information for specific ion electrodes commonly used in 
groundwater quality monitoring programs and describes the essential elements of a field 
investigation program. Analytical methods using some specific ion electrodes have not been 
approved by the USEPA. In addition, calibration procedures and. solutions, interferences and 
conditions and requirements for use for various electrodes vary greatly. Consequently, review of 
manufacturer’s literature is mandatory prior to use. 

5.6.2 Principles of EqUiDment ODeratiOn 

All specific ion electrode measurements involve the use of a reference electrode, a pH meter, and a 
specific ion electrode (SIE). When the SIE and the reference electrode are immersed in a solution of 
the ion to be measured, a potential difference is developed between the two electrodes. This 
potential can be measured by a pH meter and related to the concentration of the ion of interest 
through the use of standard solutions and calibration curves. 

Several different types of SIEs are in use: glass, solid-state, liquid-liquid membrane, and gas-sensing. 
All of the electrodes function using an ion exchange process as the potential determining mechanism. 
Glass electrodes are used for pH measurement. The glass in the tip of the electrode actually acts as a 
semi-permeable membrane to allow solution. Solid-state electrodes replace the glass membrane with 
an ionically-conducting membrane, (but act in essentially the same manner) while liquid-liquid 
membrane electrodes have an organic liquid ion exchanger contained in the pores of a hydrophobic 
membrane. Maintenance of the conducting interface, in combination with a reference electrode, 
allows completion of the electrical circuit and subsequent measurement of the potential difference. 
Gas-sensing electrodes have a membrane that permits the passage of gas only, thus allowing for the 
measurement of gas concentration. Regardless of the mechanism involved in the electrode, most SIEs 
are easy to use under field conditions. The sensitivity and applicable concentration range for various 
membranes and electrodes will vary. 
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5.6.3 Equipment 

The following equipment is required for perfOrming quantitative analyses Using a specific ion 
electrode: 

l A pH meter with a millivolt scale, or equivalent. 
l The specific ion electrode for the parameter to be measured. A partial list of ions which can 

be measured includes cyanide, sulfide, ammonia, lead, fluoride and ch1orid.e. 
l A suitable reference electrode to go with the above SIE. 

Specific electrodes for other ions have also been developed, but are not widely used for field 
investigation efforts at this time. Note that of the specific electrodes referenced above, only fluoride 
and ammonia have analytical methods approved by the U.S. EPA. 

5.6.4 Measurement Techniques for lnoraanic Ions Usina Specific Ion Electrodes 

Different types of electrodes are used in slightly different ways and are applicable for different 
concentration ranges. Following the manufacturer’s instructions, the general steps given below are 
usually followed: 

l immerse the electrode in water for a suitable period of time prior to sample analysis. 

l Standardize the electrode according to the manufacturer’s instructions, including 
necessary chemical additions for ionic strength adjustment, etc. Standard solutions 
normally differ by factors of ten in concentration. Constant stirring is needed for accurate 
readings. 

l Immerse the electrode in the sample. Allow the reading to stabilize and record the results 
in a site logbook. Stir the sample at the same rate as the standards. Air bubbles near the 
membrane shall be avoided, since this may cause interference in millivolt readings. 

(NOTE: Each SIE has substances which interfere with proper measurement. These may be eliminated 
using pretreatment methods as detailed by the manufacturer. It is important to know if interferences 
are present so that suspect readings may be noted as such.) 

l If the pH meter does not read out directly, plot millivolts versus concentration for the 
standards and then determine sample concentration. 

6.0 REFERENCES 

American Public Health Association, 1980. Standard Methods for the Examination of Water and 
Wm 15th Edition, APHA, Washington, D.C. 

U.S. EPA, 1979. Methods for Chemical Analvsis of Water and Wastes. EPA-600/4-79-020. 

U.S. Geological Survey, 1984. National Handbook of Recommended Methods for Water Data 
Acquisition, Chapter 5: Chemtcai and PhySiCai Quality of Water and Sediment. U.S. Department of 
the Interior, Reston, Virginia. 
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7.0 AlTACHMENTS 

Attachment A - Specific Conductance of KC1 Solutions at 25 degrees Centigrade 

Attachment B - Variation of Dissolved Oxygen Concentration in Water as a a Function of Temperature 
and Salinity. 

I 
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ATTACHMENT A 

SPECIFIC CONDUCTANCE OF M KC1 
AT VARIOUS TEMPERATURES’ 

25 1,413 
* 

26 1,441 

27 1,468 

28 1,496 

29 1,524 

30 1,552 
, 

1 Data derived from the international Critical 
Tables l-3-8. 
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/ ATTACHMENT B 

VARIATION OF DISSOLVED OXYGEN CONCENTRATION 
IN WATER AS A FUNCTION OF TEMPERATURE AND SALINITY 

Difference/100 mg chloride 
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ATTACHMENT B 
VARlAnON OF DISSOLVED OXYGEN CONCENTRATION 
lN WATER AS A FUNCTION OF TEMPERATURE AND SALINITY 
PAGE TWO 

Difference/l00 mg chloride 

Note: In a chloride solution, conductivity can be roughly related to chloride concenration (and 

therefore used to correct measured D.O. concentration) using Attachment A. 
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1.0 PURPOSE 

This procedure describes the appropriate containers to be used for samples depending on the 
analyses to be performed, and the steps necessary to preserve the samples when shipped offsite for 
chemical analysis. 

2.0 SCOPE 

Different types of chemicals react differently with sample containers made of various materials. For 
example, trace metals adsorb more strongly to glass than to plastic, while many organic chemicals 
may dissolve various types of plastic containers. It is therefore critical to select the correct container in 
order to maintain the quality of the sample prior to analysis. 

Many water and soil samples are unstable, and therefore require preservation when the time interval 
between field collection and laboratory analysis -is long enough to produce changes in either the 
concentration or the physical condition of the constituent(s) requiring analysis. While complete and 
irreversible preservation of samples is not possible, preservation does retard the chemical and 
biological changes that inevitably take place after the sample is collected. 

Preservation techniques are usually limited to pH control, chemical addition(s) and refrigeration/ 
freezing. Their purpose is to (1) retard biological activity, (2) retard hydrolysis of chemical 
compounds/complexes, (3) reduce constituent volatility, and (4) reduce adsorption effects. 

3.0 GLOSSARY 

HCI - Hydrochloric Acid 
HzSO4- Sulfuric Acid 
HN03 - Nitric Acid 
NaOH - Sodium Hydroxide 

Normalitv (N) - Concentration of a solution expressed as equivalent per liter, an equivalent being the 
amount of a substance containing one gram-atom of replaceable hydrogen or its equivalent. Thus, a 
one molar solution of HCI, containing one gram-atom of H, is “one-normal,” while a one molar 
solution of HzS04 containing two gram-atoms of H, is “two-normal.” 

4.0 RESPONSlBlLlTlES 

Field Ooerations Leader - retains overall responsibility for the proper storage and preservation of 
samples. During the actual collection of samples, the sampling technician(s) will be directly 
responsible for the bottling, preservation, labeling, and custody of the samples they collect until 
released to another party for storage or transport to the analytical laboratory. 

5.0 PROCEDURES 

5.1 SAMPLE CONTAINERS 

For most samples and analytical parameters either glass or plastic containers are satisfactory. In 
general, if the analyte(s) to be determined is organic in nature, the container shall be made of glass. 
If the analyte(s) is inorganic, then the container shall be plastic. Since container specification will 
depend on the analyte and sample matrix types (as indicated in Attachment A) duplicate samples 
shall betaken when both organic and inorganic analyses are required. Containers shall be kept in the 
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dark (to minimize biological or photooxidation/photolysis breakdown of constituent) until they reach 
the analytical laboratory. The sample container shall allow approximately 5-lo percent air space 
(“ullage”) to allow for expansion/vaporization if the sample is heated during transport (1 liter of 
water at 4°C expands by 15 ml if heated to 13O”F/55”C), however; head space for volatile organic 
analyses shall be omitted. 

For CLP laboratories, containers will be obtained through the CLP Sample Management Office. For 
Responsible party actions or non-CLP laboratories, the laboratory shall provide containers that have 
been cleaned according to U.S. EPA procedures. Sufficient lead time shall be allowed. Shipping 
containers for samples, consisting of sturdy ice chests, are provided by the laboratory of the remedial 
investigation contractor. 

Once opened, the container must be used at once for storage of a particular sample. Unused but 
opened containers are to be considered contaminated and must be discarded; because of the 
potential for introduction of contamination, they cannot be reclosed and saved for later use. 
Likewise, any unused containers which appear contaminated upon receipt, or which are found to 
have loose caps or missing Teflon liner (if required for the container) shall be discarded. 

General sample container and sample volume requirements are listed in Attachment A. Specific 
container requirements are listed in Attachment B. . 

I 
5.2 PRESERVATlON TECHNIQUES 

The preservation techniques to be used for various analytes are listed in AttachmentsA and B. 
Reagents required for sample preservation will either be added to the sample containers by the 
laboratory prior to their shipment to the Field or added in the Field. In general, aqueous samples of 
low concentration organics (or soil samples of low or medium concentration organics) are cooled to 
4°C. Medium concentration aqueous samples and high hazard organics sample are not preserved. 
Low concentration aqueous samples for metals are acidified with HN03, while medium concentration 
and high hazard aqueous metal samples are not preserved. Low or medium concentration soil 
samples for metals are cooled to 4°C while high hazard samples are not preserved. 

The following subsections describe the procedures for preparing and adding chemical preservatives. 
Attachments A and B indicate the specific analytes which require these preservatives. 

I 
5.2.1 Addition of Acid (HzSQa, HCI, or HNO3)or Base 

Addition of the following acids or bases may be specified for sample preservation; these reagents 
shall be analytical reagent (AR) grade and shall be diluted to the required concentration with double- 
distilled, deionized water in the laboratory, before Field sampling commences: 
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Concentration 
Amount for 

Acid Base Normality 
Acidification* 

HCl 1: 1 dilution of concentrated HCI 6N S-10 ml 
I 

&So4 1: 1 dilution of concentrated Hz504 18N 2-5 ml 

HNO3 Undiluted concentrated HN03 16N 2-5 ml 

NaOH 400 grams solid NaOH in 870 ml’water 10N 2 ml** 

l Amount of acid to add (at the.specified strength) per liter of water to reduce the sample 
pH to less than 2, assuming that the water is initially at pH 7, and is poorly buffered and 
does not contain particulate matter. 

** To raise pH of 1 liter of water to 12. . 

The approximate volumes needed to acidify one liter of neutral water to a pH of less than 2 (or raise 
the pH to 12) are shown in the last column of the above table. These volumes are only approximate; 
if the water is more alkaline, contains inorganic or organic buffers, or contains suspended particles, 
more acid may be required. The final pH must be checked using narrow-range pH paper. 

Sample acidification or base addition shall proceed as follows: 

l Check initial pH of sample with wide range (O-14) pH paper. 

a Fill sample bottle to within 5-10 ml of final desired volume and add about l/2 of estimated 
acid or base required, stir gently and check pH with medium range pH paper (pH O-6 or 
pH 7.5-14, respectively). 

l Add acid or base a few drops at a time while stirring gently. Check for final pH using 
narrow range (O-2.5 or 11-13, respectively) pH paper; when desired pH is reached, cap 
sample bottle and seal. : 

Never dip pH paper into the sample; apply a drop of sample to the pH paper using the 
stirring rod. 

5.2.2 Cvanide Preservation 

Pre-sample preservation is required if oxidizing agents such as chlorine are suspected to be present. 
To test for oxidizing agents, place a drop of the sample on KI-starch paper; a blue color indicates the 
need for treatment. Add ascorbic acid to the sample, a few crystals at a time, until a drop of sample 
produces no color on the Kl-starch paper. Then add an additional 0.6 g of ascorbic acid for each liter 
of sample volume. Add NaOH solution to raise pH to greater than 12 as described in 5.2.1. If 
oxidizing agents are not suspected, add NaOH as directed. 

5.2.3 Sulfide Preservation 

Samples for sulfide analysis must be preserved by addition of 4drops (0.2 ml) of 2N zinc acetate 
solution per 100 ml sample. The sample pti is then raised to 9 using NaOH. The 2N zinc acetate 
solution is made by dissolving 2209 of zinc acetate in 870 ml of distilled water to make 1 liter of 
solution. 
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5.2.4 Preservation of Oraanic Samples Containino Residual Chlorine 

Some organic samples containing residual chlorine must be treated to remove this chlorine upon 
collection (See Attachment A). Test the samples for residual chlorine using EPA methods .330.4 or 
330.5 (Field Test Kits are available for this purpose). If residual chlorine is present, add 0.008% sodium 
thiosulfate (80 mg per liter of sample). 

5.2.5. Field Filtration 

When the objective is to determine concentration of dissolved inorganic constituents in a water 
system, the sample must be filtered through a non-metallic 0.45 micron membrane filter immediately 
after collection. A filtration system is recommended if large quantities of samples must be filtered in 
the field. The filtration system shall consist of a Biichner funnel inserted into a single-hole rubber 
stopper, sized to form a seal when inserted into the top of a vacuum filter flask equipped with a 
single side arm. Heavy-wall Tygon tubing shall be attached to the single side arm of the vacuum filter 
flask and the suction port of a vacuum pump. The stem of the Biichner funnel shall extend below the 
level of the side arm of the vacuum filter flask to prevent any solvent from entering the tubing 
leading to the vacuum pump. Before filtration, the filter paper, which shall be of a size to lay flat on 
the funnel plate, shall be wetted with the solvent in order to “seal” it to the funnel. Slowly pour the 
solvent into the funnel and monitor the amount of solvent entering the vacuum filter flask. When 
the rate of solvent entering the flask is reduced to intermittent dripping and the added aliquot of 
solvent in the funnel has passed through the filter, the used filter paper shall be replaced with new 
filter paper. If the solvent contains a high percentage of suspended solids, a coarser-sized 
nonmetallic membrane filter may be used prior to usage of the 0.45micron membrane filter. This 
“prefiltering” step may be necessary to expedite the filtration procedure. Discard the first 2Oto 50 ml 
of filtrate from each sample to rinse the filter and filtration apparatus to minimize the risk of altering 
the composition of the samples by the filtering operation. For analysis of dissolved metals, the filtrate 
is collected in a suitable bottle (see Section 5.1) and is immediately acidified to pH 2.0 or less with 
nitric acid whose purity is consistent with the measurement to be made. Inorganic anionic 
constituents may be determined using a portion of the filtrate that has not been acidified. 

Samples used for determining temperature, dissolved oxygen, Eh, and pH should not be filtered. Do 
not use vacuum filtering prior to determining carbonate and bicarbonate concentration because it 
removes dissolved carbon dioxide and exposes the sample to the atmosphere. Pressure filtration can 
be done using water pressure from the well. If gas pressure is required, use an inert gas such as argon 
or nitrogen. 

Do not filter samples for analysis of volatile organic compounds. If samples are to be filtered for 
analyzing other dissolved organic constituents, use a glass-fiber or metal-membrane filter and collect 
the samples in a suitable container (see Section 5.1). Because most organic analyses require extraction 
of the entire sample, do not discard any of it. After filtering, the membrane containing the 
suspended fraction can be sealed in a glass container and analyzed separately as soon as practicable. 
Total recoverable inorganic constituents may be determined using a second, unfiltered sample 
collected at the same time as the sample for dissolved constituents. 
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6.0 REFERENCES 

American Public Health Association, 1981. Standard Methods for the Examination of Water and 
Wastewater. 15th Edition. APHA, Washington, D.C. 

U.S. EPA, 1984. “Guidelines Establishing Test Procedures for the Analysis of Pollutants under Clean 
Water Act.” Federal Register, Volume 49 (209) October 26,1984, p. 43234. 

U.S. EPA, 1979. -Methods for Chemical Analvsis of Water and Wastes. EPA-600/4-79-020. U.S. EPA- 
EMSL, Cincinnati, Ohio. 

7.0 ATTACHMENTS 

Attachment A - General Sample Container and Preservation Requirements CERCWRCRA Samples 

Attachment 8 - Required Containers, Preservation Techniques, and Holding Times (3 sheets) 
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1.0 PURPOSE 

The purpose of these procedures is to provide a general methodology, protocol, and reference 
information on the proper decontamination procedures to be used on chemical sampling and field 
analytical equipment. 

2.0 SCOPE 

This procedure addresses chemical sampling and field analytical equipment only, and should be 
consulted when equipment decontamination procedures are being developed as part of project- 
specific plans. 

3.0 GLOSSARY 

None. 

4.0 RESPONSIBILITIES 

Site Manaqer - responsibie for ensuring that project-specific plans and the implementation of field 
investigations are in compliance with these guidelines. 

Field Operations Leader - responsible for ensuring that decontamination procedures for all chemical 
sampling and field analytical equipment are programmed prior to the actual field effort and that 
personnel required to accomplish the task have been briefed and trained to execute the task. 

5.0 PROCEDURES 

In order to assure that chemical analysis results are reflective of the actual concentrations present at 
sampling locations, chemical sampling and field .analysis equipment must be properly 
decontaminated prior to the field effort, during the sampling program (i.e., between sample points) 
and at the conclusion of the sampling program. This will minimize the potential for cross- 
contamination between sample points and the transfer of contamination offsite. 

This procedure incorporates only those aspects of decontamination not addressed in other 
procedures. Specifically it incorporates those items involved in decontamination of chemical 
sampling and field analytical equipment. 

5.1 ACCESS FOR SAMPLING 

5.1.1 Bailers and Baiiina Line 

The potential for cross-contamination between sampling points via the use of common bailer, or its 
attached line, is high unless strict procedures for decontamination are followed. It is preferable, for 
the aforementioned reason, to dedicate an individual bailer and its line to each sample point, 
although this does not eliminate the need for decontamination of dedicated bailers. For 
non-dedicated sampling equipment, the following conditions and/or decontamination procedures 
should be followed. 
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Before the initial sampling and after each succeeding sampling point, the bailer must be 
decontaminated. The following steps should be followed if sampling for organic contaminants: 

l 

l 

0 

0. 
a 
0 
0 
l 

0 

0 

Potable water rinse 
Alconox or Liquinox detergent wash 
Scrubbing of the line and bailer with a scrub brush may be required if the sample point if 
heavily contaminated with heavy or extremely viscous compounds 
Potable water rinse 
Rinse with 10 percent nitric acid solution* 
Deionized water rinse 
Acetone or methanol rinse 
Hexane rinse** 
Distilled/Deionized water rinse 
Air dry 

If sampling for organics only, the nitric acid, acetone, methanol, and hexane rinses may be omitted. 
Contract-specific requirements may permit alternative procedures. * 

Braided nylon or polypropylene lines may be used with a bailer, however, the same line must not 
come in contact with the sample medium, othennrise, the line must be discarded in an approved 
receptacle and replaced. Prior to use, the bailer shouid be wrapped in aluminum foil or polyethylene 
sheeting. 

5.1.2 Samplina Pumps 

Most sampling pumps are normally low volume (less than 2 gpm) pumps. These include peristaltic, 
diaphragm, air-lift, pitcher and bladder pumps, to name a few. If these pumps are used for sampling 
from more than one sampling point, they must be decontaminated. 

The procedures to be used for decontamination of sampling pumps compare to those used for a 
bailer except the 10 percent nitric acid solution is omitted. Each of the liquid factions is to be pumped 
through the system. The amount of pumping is dependent upon the size of the pump and the length 
of the intake and discharge hoses. Certain types of pumps are unacceptable for sampling purposes, 

An additional problem is introduced when the pump relies on absorption of water via an inlet or 
outlet hose. For organic sampling, this hose should be Teflon. Other types of hoses leach organics 
into the water being sampled (especially the phthalate esters) or adsorb organics from the sampled 
water. For all other sampling, the hose should be Viton, polyethylene, or polyvinyl chloride (in order 
of preference). Whenever possible, dedicated hoses should be used. 

* Due to the leaching ability of nitric acid, on stainless steel, this step is to be omitted if a stainless 
steel sampling device is being used and metals analysis is required with detection limits less than 
approximately 50 ppb; or the sampling equipment is dedicated. 

** If sampling for pesticides, PCBs, or fuels. I 
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5.1.3 Filterina Eauipment 

Part of the sampling plan may incorporate the filtering of groundwater samples, and subsequent 
preservation. This should occur as soon after sample retrieval as possible; preferably in the field as 
soon as the sample is obtained. To this end, three basic filtration systems are most commonly used - 
the in-line disposable Teflon filter, the inert gas over-pressure filtration system, and the vacuum 
filtration system. 

For the in-line filter, decontamination is not required since the filter cartridge is disposable, however, 
the cartridge must be disposed of in an approved receptacle and the intake and discharge lines must 
still be decontaminated. 

For the over-pressure and the vacuum filtration systems, the portions of the apparatus which come in 
contact with the sample must be decontaminated as outlined in the paragraphs describing the 
decontamination of bailers. (Note: Varieties of both of these systems come equipped from the 
manufacturer with Teflon-lined surfaces for those that would come into contact with the sample. 
These filtration systems are preferred when decontamination procedures must be employed.) 

5.2 FIELD ANALYTICAL EQUIPMENT 

5.2.1 Water Level Indicators 

Water level indicators that come into contact with groundwater must be decontaminated using the 
following steps: 

Q Rinse with potable water 
l Rinse with deionized water 
l Acetone or methanol rinse 
l Rinse with deionized water 

Water level indicators that do not come in contact with the groundwater but may encounter 
incidental contact during installation or retrieval need only undergo the first and last steps stated 
above. 

5.2.2 Probes 

Probes, e.g., pH or specific ion electrodes, geophysical probes, or thermometers which would come in 
direct contact with the sample, will be decontaminated using the procedures specified above unless 
manufacturer’s instructions indicate othenrvise; in those cases, the methods of decontamination must 
be clearly described in the FSAP. Probes that contact a volume of groundwater not used for 
laboratory analyses can be rinsed with deionized water. For probes which make no direct contact, 
e.g., OVA equipment, the probe will be wiped with clean paper-towels or cloth wetted with alcohol. 

6.0 REFERENCE5 

None. 

7.0 RECORDS 

None. 
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Adjustable rak, pudtivm dirrplas-t -S (m.g., 
centrifugal or bladau pmpr oamstruCted of stainlrsr 
star1 or Teflon). PuistaltSu pumps muy be usad only 
for inOrg~iC maple UoZlmtion. 

Clear plmtio bottoa filling bailmr may be used to 
obtain samplea or light or dorm non-aqueous liquids 
(IWWG, DBAPL). 

-w - Teflon or Teflon l.ineU palymthylenr mast ha 
us.6 to collwt rrtznples for oqmnis mslymi8. For 
saanplw coJlect8d ?or lnorpanfo analydr, Tsilon 01: 
TeLlon lined polyethylene, pyc, Tygon or pdymtbylmnm 
tubing 1puy be umd.. 

star level measurinp dwicm, 0.01 foot accuracy, 
(elactroonlc prerurea for tracking wat8r la-ml rlrawdown 
uuring all pumping opu8tions). 

Flow measuremat supPliu (e.g., graduated c~iintior and 
etop watch) l 

~tsrfao* probm, &i needed. 

I781 of tradurbarked nanam do-s not bply rndorrrarut w U. 9. EPA 
but is We8 only to aad* in idedification of a rpscfFio 
product. 
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checx well ior urataga Qr wiuextGm of tamipuittg, rmooru 
peiamnt obaewatioas. . 

Re8lave well cap. f% 

Measure Voco (klatll* mrgania compaunaS) nt the rim of I 
the well with a PSD or ?ID itmtrtuwat and record tbm 
rsadtng in the firld bgbook. 

sf thswrllcarlng 4Iouaothnverr raf8rwtc8 oint 
[usually a P-cut or inaUibl8 mark in the we1 P casing), 
ma&r one. 

lS8sare aad racord t&e d*pti to water (to 0.01 ft) fn 
all veils to be samplod before my pusging begins. 
Care 8hould be t&cm to ~~inlaitm dioiP+bsnco ef any 
pwtfcuZat8 attached to the midem or at tha bottom ot 
tlaa well. . . . 

Nfaasure anU record (as avptaprlrta) the Uepth of 8ny 
DNJLPt*s or XWULc8 with l ittterfsce probe.- Carm 

mhotlld be givan to mit)~te dfrtrrrburcr ot 
7 

l rdinrent 
vhich has accunMat8U st the bottat of the we 1. Zf 
u?ARVs or DlUWV8 am pmsaat, a dwieioa aemdr to be 
madm on wh*ther t6 w228Ct maples 02 thm 2-e phasm 
flquid(r) and/or the Uirso2vcd *me. 
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8 puap will be usmu to purge and 

wh oh bav8 a 3.0 iacb I.D. or 

mmtp, safety odbls, +ubing arrd e2ectrfcal liner will be 
~OWOXSZI slovly late tne mU to a d&h 
oenter of the saturat8e l m sretioa of thr wall. 
6160 8uesab2* to map ths 
above the bottcm of the w~l r?o 

int8km rt lumt two Lsrt 
I prevmnt mobilization. of any 

#OdfiMPtlt pr8BMt ti tb bot’t+os of the uelk. 

-we- Me vator 1rtt.l l g8la VI- t&o M in ml1 belorr 
stating the puap. start ptapiag t&e vu2 at 0.2 ko 0.6 
lftsrs per nrinute. Ilhsally, the pump rata dtmald oawe 
little or no watw level drswbwn in tlaa umll (lug than 0.3 
ft. and tha vater leva2 shma2U strbilirr). Thr watmr level 
shpuld br monitora &V 

=In 
fbrS8 to fhe Ilfnu*u (or as 

apprs@rts) d?.ulng pump g* Cars dmu2d b t&em aot to 
cause pump rtrcrion to be brokmrt, or uhrdxwimnt of air in 
the S~l8. ]reccrd pum@~ r&m 8djwtmnts and deqths to 
vater. Pumping rata6 shau2+, if ammUeU, be reducd to ths 
minfmuop capabilitfu of the pump (e.g., 0.2 7 a.2 2/3nfn) to 
svoi8 punpIng tlas vail dry urb/or to anaura &abUiaation of 
indicator pammettrr. Lf thr z8cbap rate of thm well im 
very lov and the we22 is purprd Ury, theta rax&rtg shall 
commence a.8 so& 86 the well haa raubargud +o a sufficient 
2wel to uolleot: the rpprwprlatr yoluzae of swpfa6 with thr 
PUPLP- 
During purging of the ueU, aoniter t&o fhld indicator 
parametmrs (turbidity, taaperoture, specitio conductance, 

8, etc.) every tbru to fire Jnutu (or as 8ppraprfats). 
&a 8 VU1 18’ considered 8tabUixod and ready for sapla 
collectfbn ones all the ftdd indicator parameter values 
Z8SdIl WftldJl 10% for thrss CW88cUtfvr rmadin 

P 
9. If t!tm 

parameters have stabflissd , but the turbfdi+y l not in tbr 
range of t!aeSNTUgoalfbrpuap flevrate shouldbe 
UacraaswX, and msamtreaeat'of the paremetsrs should 
contiAue every three to f we rimtmr . Zmrsarament~ rbould 
br obtained using a tlou t3rougJ1 cm12 (prsferad t~tbod) or 
taken in 8 clean containrr (a glass bedcar is idaal). 

VW6 samplac will be collected ffrrt and dkstly ido pra- 
prmsarved sample contafnors. A%% u=ph tantafntrs shoed 
brr fillEd by a22owing ths’punsp disohar91 to flow gently down. 
the inrUe of the containor with miaimal turbalcner. 

. * 
Samples rrqufriag pH ndjuofmeat will ham tbrir pi check& 
to assure that ths proper pN has been obtaftlea. for VW 
samplea, thfs wiU ra&rr that a test sample be collrated 
to detsmtine t?ae mount of prcsemutive thst nosds to be 
added to the rample. containers @or to sampling. 



8OP It cw 0001 
Region r Lov Plow sofa 
Rsviston Ihrmbrrr 0 
Dates August 10, f994 
P8go 4 of 6 

As aach 8ampla is wllwtod, tha rsrapla. vfil br Zabelrd. 
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- After wlhction of the 8amp288, tbm plnnp'r tubiag my 
either ba dedicated to the walk for ruaapling (by hanging 
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insid of t&e pump. This can be awomp2imhed by 
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PVC pipe v&h one CaP. sot weter Iron ear *team 
cleaner fmt Will be biractsd ixddm tha PVC pip and 
thm pump l merior wi22 be dmned. T&o hot water from 
the rtwua clranu viz1 then ba ptmped auaa the PVC pip 
through the pump and collachd into another toakaher. 
rtotet aff~tivarr or 8olutions should not br added to thr 
steal8 clmnar. 
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vehicles, custody sesled.in shuttles or in the presence 

of authorized persmnel. 

C. DECONTAMINATION OF 

EQUIPMENT 

SAMPLING 

An inportent aspect of quality cmtrol is the 

decmtaminat ion of field sampl in9 equipsent. 

Inproperly cleaned and prepared sMpling equipment can 

lead to misinterpretstim of mviromken tat data due to 

interference caused by cross-cmtemination. 

The following sqling cquipnent cleaning procedures 

(ASTM D-5088-90, UDecmteminatim of Equipnnt”) are 

standard requirements of the NJDEPE. Also included are 

proce&res for cleaning heavy equipncnt and disposal of 

decmtaminatim fluids and drill cuttings. Except ion 

to the following procedures nay be evaluated and 

approved by NJDEPE m a case-by-case basis if 

justificatims to do so involving site specific issues 

or conditions are presented and verified beforehard. 

1. bBORATORY DECONTAMINATION 

In certain instances laboratory decontamination can 

serve as a viable alternative to field decontamination 

vhen s-tin9 a non-aqueous matrix. Some advantages 

incltie: 1) ckcmtemination takes place in a 

cmtrol led enviromwit; 2) reduced need to transport, 

hardie or dispose cleaning solvents, acids or uash 

water; 3) rr~re attention can be focused upm senpling 

with field decontamination labor reduced or eliminated; 

4) reduced probability of cross-cmtaminatim due to 

inproperly field ckcontlvninated ecuipnmt; ard 5) 

laboratory dot-tatim of cleaning procedures and 

materials used. Disadvantages may include: 1) 

relative cost to SCOP of . sampling event; 2) 

constraints meeting demands in emergency situatia; 

and 3) Logistics. 

Wile the optim to use, or not use, laboratory 

decontaminated field sqling equipsent for non-aqueous 

sampling and certain aqueous senpling equipwrit exists 

(i.e., foot check valves, filtering equimt. 

stainless steet clanps, automatic uasteuater c-site 

saxpIers), there is no option available when sMpling 

gromd uater with bailers. GROUND WATER SAMPLING 

OEVICES are required to be 1aboratorv cleaned. packaqed 

end dedicated for exclusive use at me senple location 

for that day’s sarrpling (see definitim of “Laboratory 

cleaned** in the glossary). field decontamination of 

bailers elevates the potential of cross-contamination 

to wcceptable leveis. The possibility of 

cmtaminsting a clean well is also of concern i&en 

using inproperly cleaned sampling devices. 

It is recDrmrnded that extra sqling devices be 

available m-site in the event problerrs occur uhich 

prohibit the use of a particular instruwnt. When 

senples are returned to the l&oratory, the bailers are 

also returned so they can be cleaned and prepared for 

the next sMpling event. It is preferred that the lab 

performing the analysis be the S+YW lab that prepared 

the sampling equipnsnt. This cannot always be 

arranged; therefore, nmkc certain the laboratory 

analyzing the saf@cs vi11 accept senples collected 

uith field rquipaent not prepared at their laboratory. 

Also, the cleaning procedure of the laboratory 

preparing the sampling equipsent rrust be in accordance 

uith NJOEPE requiremnts. The procedure for Laboratory 

decontaminatim of dedicated field senpling equipnent 

can be found in Table 2-1. 

After this procedure has been carpleted, the sa@ing 

device should k wrapped in cleaned and oven baked 

aluninm foil (see Chapter 2 footnote W+) or equivalent 

wterial and custody sealed for identificatim. A 

record should be kept of the date and time and this 

information should be labeled on the sampling device. 

Sampling equipwrit should remain in the wrapped 

material wtil it is used in the field. It should be 

handled as little as possible prior to use and 

disposable gloves sust k uorn at all tims uhen 

hand1 ing ClCWKd sarrpling equipment. Sampling 

cquitxnent mrst never be stored near solvents, gasoline, 

exhaust emissions, or other equipment and/or materials 

that may inpact the integrity of prepared senpling 

instr-ts. 

2. FIEUI DECONTAMINATION 

In the event that l&oratory cleaning is not an option 

or not feasible, a field cleaning procedure nust k 

used in order to reduce the chances of cross- 

cmtaminatim between senple locations. Several 

criteria are used to judge whether field 

decmtaminatim procedures are appropriate. These are: 

- Large ruder of sample locations may be scheduled in 

a one-day s-1 inq event. 

- Matrix of senple: Dedicated sampling equiprrnt is 

aluays the preferred option for all matrices. 

houever, it may not be practical for soil sMp1ing 
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eqipnmt such u split spoons and hand Augers. 

(trard uAtAr l AqPling quipncnt uust k LAborAtory 

CleAned And dedicated to A awling point per day of 
aaapling.) 

Episode logistics: It may be inprActicAl to lsb 

clcAn rnd dedicstc aanpling equipnent in A ahort- 

term mrrgency situstim because of tim end 

AcGniatrAtive conatrAinta. 

Sclectim of a locAtion for A field equipnent 

dumtwinatim atstim is ALSO inportAnt. It should 

ba located AUAY fro-a AflY on-aitc aourCA of 

cmtuninAtim so AS rxzt to adversely inpsct the 

decmtminatim procedure and close enough to the 

sampling teams to keep equiprrnt hsndling to A miniAU& 

The c!ecmtrvninAtim ststim sust also be set up in such 

A u~y AS to not Adversely iwct A cleAri envirmnent. 

Utilizatim of several tnita of one type of swrpler 

uill allw decmtcvninatim temts to rotate equipnent 

more effectively. Tables 2-l & 2-2 detail the 

procedures for field &cmtAminAtim of equeous Md 

rim-aqueous sampling equipnmt respectively. 

The d.ecmtamiMtim procedures (Tebles 2-T end 2-2) 

developed by the YJDEPE, have the concurrence of USEPA, 

Region II MmitOring MAMgmt BrAriCh And fOllOu ASTM 

D-5088-90 methods. The first step, A detergent Ad 

uater uash, is to remve att visible particulate matter 

ad resibal oils and grease. (This nsy be preceded by 

A stem or high pressure uAter uash to facilitate 

residual rnnoval). This is folloued by A generous tap 

uAter rinse snd A distilled snd deionized uater rinse 

to rwve fhe detergent. If ~qwua sMlpling is to be 

prfonnad, the follouing AdditionAl steps mst be 

completed. An Acid rinse, included if mtals samples 

Are to k collected, provides A lou pH nrdia for trace 

tMtAtS ranovsl. It is followed by Another distilled 

at-d deionized uater rime. If the smrple is not to be 

en~lyz~d for rrtalr, the Atid rinse end water rinse CM 

bc anitted. Next, A high purity solvent rinse is 

desigmted for trace OrgMica rAAIOVA1. ACetW has been 

chosen because it la An excellent solvent, miscible in 

uater and is not A targeted AnAlyte in Priority 

POtlutMt ANlyaiS. If Acetone is knoun to be A 

CmtmainAnt at A giVM site or Target Ccqunmd List 

snAlyaia is to be perfortnrd, HethAnol or Another 

solvent may k scrbstituted m A cese by case basis uith 

approval from WJDEPE. Note, aWhAno1 can not be used 

uhm sampling gasoline end its’ by products. The 

solvent must be l lloued to evAporAte l fd then a f inA1 

distilled end delmired uAter rinse is perforabad. This 

rinse ramves Any reai&al trAcea of the solvent. 

All cquipacnt utilized for aulpling USA uat br /I”\ 

decmtmirutcd Uping distilled ad deimized uter. 

Thrwgh distillstim, all ionized aolida Md A brad 

rAnge of organic cooatituenta will be rwved, thur 

wking it an ideal aolvmt for we &en aaapting for 

organic psramtera. Deionized UAter iS UAter thAt hAa 

been effectively freed fraa Any existing imic 

iapuritin. Deionized uater should be racd den 

sampling for inorgAnic pramtera. ThA use of 

distill4 uld deimized uater, c-ly AVAilAble frm 

emmarciA vendors, ia AcceptAble provided thAt the lot 

number & the ASSOCiated AnAlyai8 ia AVAilAble rpon 

rccpwat to the YJDEPE. 

u%fb?ver SMptiftg, regArdlear of hou cquipnmt hAa beer, 

CteAnd, A~UAYS atArt angling in thA ArAA of thA site 

uith the lowest cmtwinant probability at-d procrcd to 

the Areas of highest knour or auspectd CmtdNtiM. 

Following this proccbre vi11 & Another masure of 

qwlity cmtrol knpiw cross cmtAminAtim 

interference to A miniuua. 

. . 

3. DECONTAMINATION OF PUMPS 

Vhm stirsible pnps Are wed to l vAcuAte atAgnant 

grDvld uAter in the uell casing, they irust be cleaned 

scd flushed prior to and betuem l Ach use. This >/I\ 

cleAning process cmaista of an external laborstory 

grade glAssuere detergent uAsh And tap uAter rinse, or 

steam cleaning of pmp casing, hoae end CAblea, 

folloued by A 20 gallon flush of potsble uater through 

the pmp. This flushing cAn be ACCC&iShed by the use 

of a clean plestic overpack drum or a plsstic gArbAge 

csn filled uith potable uater. This trust be folloued 

by A diatilled end dcimizcd riNe Of the wtSi& of 

the puqz. For slhnrsible paps smaller thvl four 

inches in dieter, the recoamzn&d nudzer of g~llw 

required for flushing may k proportimately reckxced 

(i.e. three inch - 15 gellons, tuo inch - 10 p~llons). ..L 

If the l vAcuatim hose is not chsnged betmn 

loCAtiOI?s, it aust ALSO be decmtaminAted in the aana 

mamer AS the puqa. Exercise cautim to Avoid cmtsct 

with the pm, casing srd uater in the drum uhile the 

pm, is runing (do not use metal drum or wArbAoe 

csns) to Avoid l lutric shock. Al~~ya diacomect the 

pnp frm power source before handling. SurfacA ptmpa 

(centrifugA1 srd diaphrsgn) used for uell l vAcuAtim 

need not be cleAned betueen well locations only if A 

check valve is used. New ASTM drinking uAter grade . . 

polyethylm thing auat be used for l Ach vtll A& 

discarded after use. The submersible puq~ And tking 

should ~l~~yo be placed on clesn polyethylene sheeting 

to Avoid COOtACt uith the grard SUrfACA. All tldn!J 
,,-; 

mat be rinsed/wiped with distilled and deimized UAter 
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to rcmDve any reai&at mteriAt before entering the 

vcll (Refer to ASTM D-5088-90, uDecmtwinatim of 

Ewipaentu). 

4. ~ECONTAMlNAllON OF HEAVY EQUIPMENT 

Other wipnent ad material associated uith ScvlplitIg 

episodes are required to be cleaned prior to usage. 

ltum such as drill rigs, well casing, auger flights, 

Ad bAckJlm?s Att present potent i Al sources of 

interference to envir -tat aulplea. These itaaa 

my coma in cmtect uith the wteriala edjacent to the 

matrix being S~ltd Or my be attached t0 ACtIJAt 

sarrpllng eqoipnent uhich has been cleaned in accordance 

with procedures set forth in Table 2-2. WeAvy 

cquipaent may potentially retain cmtminanta fraa 

other swrces such AS roadways or storage areas or have 

soil material from previous job sites that have not 

been rwved. For these reasons it it mat iaporiant 

that there ita k CleAned prior to usage wring A 

site investigation (Refer to ASTM D-5088-90). 

Tuo optiuts are AVAilAblA to acconpliah CteAnifbQ of 

heavy e+IipnMt: steam cleaning and manual scrubbing. 

The uae of A stem gmerator can remove visible debrir 

~rd ha1 several aduntsges. Stem generAtora using 
potable water provide a high pressure mediuo uhich is 
very effective for residuals rnmval. They are ALSO 

efficient in temks of ease of handling end g-rate Lou 

voluaas of uesh solutions. 

Potential diSa&AntAgeS include the need for a fixed or 

portable pouer source end they asy not be cost 

effective for use m small pieces of cquip-funt or for 

me day sapling evmta. 

A secocld optim involves manual acrlrbbing of quipncnt 

using A laboratory grade plassuare detergent aolutim 

folloued by A thorough ueter rinse. This procedure can 

k AS effective as stem cleaning or preferred in 

situations uhere stem cleaning fails to rmvt visible 

mterialr. DiSACfVAnCAgeS t0 manual scr&bing are that 

it is labor intmaive and it generates 1Argt volms of 

uaah l rd rinse SOluti~. 

The foltouing requirments for cleaning heavy aqipnent 

should b-a ircorpDrated into Field Sapling - Pualfty 

Assuratxe Project Plans uhere applicable. 

5. DECONTAMlNAilON OF ~ACKHOES/DRILL RIGS 

These items shwld be thoroughly stew cleaned or 

manually rcr&bed qx3n. initial arrival m-site and 

kt~e~~ drilling or l XCAVAtiM tOCAtiOt?a. After the 

initial uaahing, cleaning msy be reduced to those areas 

that Are in ctoae proximity to wteriats being Smied. 

The backhoe bucket ud extension em ahwld k cleaned 

betueen eech indivichl asnpte depth end betuem each 

teat pit excavation. Drill rig itei% such AS auger 

flights, drill roda, and drill bits auat ba cleaned 

batueen am&e locations. Even uhm Shelby t&es or 

split spoons are used to cot lect senples that ui 11 s 

mdergo chmical analysis, they aust also k Steen 

cleaned or acr&&d betueen each sanplt point (Refer to 

ASTM D-5088-90). 

6. DECONTAMINATION OF MONITOR WELL CASING AND 

SCREEN 

Before inatettatim, field cleaning of uell casing nust 

consist of A manual scrubbing to reimve’ foreign 

material snd *teem cleaning, inside erd wt, vltil ~11 

trAcn of oil and grease are ramaved. SpACiAl 

l ttentim to thread4 joints my be necessary to rwove 

cutting oil or ueld burn residues. The casing should 

then be hendled arid stored in such A xmner so As to 

prevent cross cmtminatim’prior to installatim. 

7. CWNING LOCAnON 

It is preferred, given site specific condition, that 

cleaning of all heAvy equipnnt take place in one 

central location m site. A designated Area or 

decontamination pad should ba established to conduct 

all cleaning snd provisions for CMtainamt of uash 

solutions aust be made. All equipoant such AS drill 

rigs, backhoes, and other mobile aquipnmt shwld 

receive an initial cleaning prior to use at A site. 

The frequency of subsequent cleanings uhile m-site 

uill depend m hou the equifmnt is actually used in 

relatim to taking envir-ntal sarrples. Unless 

otheruise specified clnd approved, All uashf rinse 

solutions should be collected and contain4 m-site. 
The actual fate of this material will k determined 

after revieu of arbalytical data generated fra samples 

and m site discharge impacts have &en evaluatad. 

8. DISPOSAL OF DRILL CLII-TINGS 

During the rwtine cwrse of site investigation, uhere 

absterials are knoun (via field instruuzntatim or 

visual observation) or suspected (historic information) 

to be cmtaminated, s-1 ing activity (i.e., soil 

boring or insta: latizx Of mmitorinc~ ue!!s) ri!! 

produce uaste intrinsic to the site. The disposition 

of this material nust be carried Out in A ma-r such 

AS Mf t0 COntribute further mVirOMtCntAt degradatim 

or pose a threat to public health or safety. 
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This wterial may be dispo8ed of m-8ito provided: 1) 

the surfece soils in l re88 of di8pcnel l re know or 

expected to be contaminated at level8 above YJDEPE 8oil 

standard8 in effect et that time; 2) the dirpo88d 

soil/wter uill mf l rode/flou either off-8ite or m- 

8ite mfo urmtunineted 8re88; 3) m potential to 

cmtmin8te en vwmt~iiuted eqAfer exi8t8. ud; 4) 
the potentf81 to create 8 he8lth hazard to adjoining 

property ouwr8 through 8irborna l xpo8ur8 18 nm- 

existent. In addition, the rcquirementr’ of the Ycu 

Jersey Pollutim Oi8ch8rQe Elimination Sy8taa (WJPDES) 

rrust be folloued for di8charge8 fo grOund or wrfece 

uater8. 

If eny of the above coodi tion8 camot be rt m-8ite, 

rhe meterial8 cnJDt be pl8Ced in cmt8iMr8 cd-, 

rolloffo, etc.) and 8tOrcd in a 8ecure area of the rite 

(fewed or l ccee8 & uruuthorized pr8ona prevented) or 

transported fo a cmtral 8ecured iM8tiC8-I. The need to 
perforra Malyle of the secured mterial uill be 

deterrid by WJDEPE. The aWeria1 411 be ret8ined 

for reinediatim or dirpo8al in 8ccodwice uith 

regulations a8 part of the 8elected 8it8 remedy. 

When test pits are utilized for inve8tigatim, materi 

excavated may be returned to the hole, hrt, axcavatim 

klou the uater table i8 not 8tLwed. Hole8 probced 

from roil boriopr are to be grwted in accordance uith 

NJDEPE’8 Uater Mmi toring Walugeawlt Progrm 

regulations ulle88 WJDEPE determine8 the material cm 

be returned to the hole. Holes mt grwted uill k 

filled uith rufficimc quntitier of wteriel to -to 

up for awu-~c of 8oil s~lcd and accomt for rettling 

thus allwing the hole to return to natural grade. 

Mm material8 of a noncmtmiruted future are to be 

di8pored Of U’Frite, the follouing guidelines urt be 

considered: 1) di8po8cd cuttings, 8Oi1 or uater wilt 

mt erode or flou off-8ite; 2) di8po8ad uater ufll not 

flow throqh an area of cmtminatfm md thereby 

spread it lo 8 clean mea: or 3) YJDEPE approve8 the 

disposal procmzbxes. 

Finally, at off-8ite [i.e. backgrarrl) loc8tion8 uhere 

no cmteuninatim is expected, the primary comideratim 

is the ui8h of the property ouner. If 8CCwt8bte t0 

the property ouner, drill cuttings and ti from net1 

installation may be raked into djacmc 8oilr. If the 

property owur reque8tr the wcmtaninated m8terial be 

rwved fro the 8ite, it i8 to be properly cmt8ined 

and ramv4 to the 8ite u-der inve8tigatim a& 

di8poled of or stored Per decirim of the YJDEPE. If 

drill cutting8 and/or dewlo& wter l re expected to 

be contaminated, they are to be raw& fras the off- 

rite locatim to 8 8ecure m-8ite Locetim ud ret8ined ,/I”, 

for rdiethn or di8po8ed of per epplicebie 

wgul~tiona. 

9. Dls~osru OF DEVELOPMENT, PURQE. PUMP TEST f-- 
AND DECON WATERY 

Simibr to drill cutting8, en initial determin8tim 

&ether the80 ua8te uater8 rharld be coraldared 

cmtminated lharld k aade by evalU8ting field 

hm#CimtO~im redim8 or by previoue uulytic81 

inforrtim. Additionel field tcrti to l 88i8t in that 

determinetim (e.g. pn, color, other phyricel or 

chrical characteriratlom) eust k utilized to the 

Uiar l xtmnt po88ible. 

E88mtially, uater !JerWetrd that ir Tw)f considerad to 

be cmcaminated my be re-applied directly to the 

grarrd 8UrfaCe and perBitted t0 pi?rCOlOre beck into the 

grand uater 8yatam. Care rhwld be takm, houever, to 

8void nuirance 8ituetime uhere tha dircharge may cause 

u&e concern m the part of property wnr8 or the 

Camuriry. Jn 8UCh ca8es. it ir advirab(e to dispme 

of the uatcr into a local storwater or sanitarv smr 

Jntern. or collect and discharse the uater 8loul~ to 

9void 8Uch a condition, Plea8e mte th8t all 

dircharge8 to 8UrfOC8 uafer Md/or the 8ani tory 8-r ,/-l B 

ore 8&ject to the p-it reqdraazntr cmreined fn the 
I 

YJPDES rcgul8tioru. 

Where the uater i8 considered to be cmtwinated, the 

uater generated wsy be re-applied to the grow-d surface 

provided 811 the follouing conditioru are met: 

1. The uater i8 mt peruitred to migrate off-rite. 

2. There i8 m potmtiel for cmtmimtlng a 

prwiWSly U?CmwIiNtcd qifer (for l Xa@e, the 

di8ch8rge uill not be perai88ibte if a Low- 

aquifer i8 being re8ted 8nd ir cmtminered dile 

the rppar qifer i8 mt). 

3. The di8charge uill not cause an increase to gromd 

surface 8oil cmtaminatim. 

If the tiw conditions cemot be met, the uater shall 

b collected m-d secured at a 8ingLe Location 

(preferably the priwry 8ite waler inv&tigatim). 

Collected uater MY ba 8thmcpmtly re-applied to 

ground 8urface mly if, b8cd m a~lytical raultr, 

there are indications that the above condition8 csn be 

rt. It mOt, l rr8ngarmt8 for proper di8po8al Mt be 

accoaplirhed prior to the event. 



In Mlditim to the AbOVC consideratims, the 

requiramznts of the New Jersey PollUtim Dircharge 

Elimin8tim Syrrtem (NJPDES) arrst be followed for all 

di8chargn to grand uater and 8torarater. The NJPDES 

Progrw requires the issuance of a permit for these 

discharges. 

It is preferable to complete discharges of deve!opwnt, 

purge, and deem uaterb at a Pingle, kmwt cmtaminated 

are4 m-oite. Thil area wit 1 be 8UteCtcd by the 

NJDEPE. In case8 uhere 8uch an area camot be located, 

as uith cmt&ninated urn11 field prOjtXt8’, dincharges 

uill occur as close to the uell or serrpling location AS 

reas&ably possible. 

D. PROCEDURES FOR QUALITY ASSURANCE 
AND 0UALll-Y CONTROL (QA/OC) 

WA/PC sanples are inter&d to provide control over the 

collection of mviro+mwntal masurenrnts and 8&sequent 

val idatim, revieu, and interpretation of generated 

analytical data. The varies types of blank sarrples 

currently used by ttie WJDEPE and related DA/PC concerns 

such AI packaging, handling, preparatim ard actual 

procur-t of ssrrpler fran field Locations are 

discussed below. 

The trip blank is used exclusively for vilatile organic 

ena\ysis (aqueous sarrpling only) and its prrpcse is to 

masure possible cross contamination of safrples tiring 

shipping to and fron the site. The trip blank is never 

opened and travels to the site with the errpty sMple 

bottles ard back from the site uirh the collected 

s(nples in an effort to riaulate rmle handling 

cwditims. Contaminated trip blanks may also indicate 

imdcqwte bottle cleaning or blank uater of 

vsrionable -1 i ty. 

The primsry plrposc of this type Of blank is to detect 

additional sources of cmtaminatim that might 

patmtially influence contaminant values reported in 

actual sanples both quantifativeky at-d qalitatively. 

The following have km identified as potential sources 

of cmtminat im. 

- Laboratory reagmt uater 

- St3qle cm!rrincrs 

- Cross contamination in shipment, bottle hard1 

storage 

ing and 

- A&imt air or contact with analytical 

instruntntation &ring preparation and afbslys is at 

the laboratory 

- Laboratory reegmt8 used in anaLytica procedures 

The purpooe of a field blank ir to place 8 mechanisrP of 

cmtroL m ranpie equipwnt handling, preparation, 

Etorage, ad 8hipWIt. The field blank travels and is 

stored ui th the samples bottles, and is 8180 

representative of bottle 8hipBWt effects m Sanple 

quality. By being opened in the field and transferred 

over a cleaned 8gpling device (where ap@licable), the 

field blank is indicative of Mlbimt conditioru ad/Or 

equipncnt conditions that amy potentially affect the 

q&Stity of the AS8OCiAtcd 8EKQtUS. 

The primary purpose of thir type of blank is to provide 

an additim81 check m possible 8owCes of 

cmtaminatim beyond that uhich is intended for trip 

blanks. A field blank serves a similar purpose as a 

trip blank regarding blank uater quality and sample 

bottle preparation. However, it is primarily used to 

indicate potential cmtaminatim fran &imt air as 

uell as fran 8Mpling instrwnts usad to collect and 

transfer samples frun point of collectim into sarrple 

cmtainers (it may also be referred to as the field 

riMate blank). 

The follouing ir a breakdoun by matrix of blank 8snple 

requir-ts. 

1. NON-AQUEOUS MATRIX 

4, Field Blanks 

i. Description - The performance of field blanks 

requires tuo (21 sets of identical bottles; me set 

filted uith -troted analyte free uater 

provided by the Laboratory performing the senpir 

analy8i8, and one empty set of bottles. The 

bottles should also be idmtical to those provided 

for aqueous senple collectim. Note: Since field 

blanks are aqueous, the lab must provide uater for 

volatile analysis in 40 ml septun vials. Al though 

for aoil VOA ssnple collection the lab wy provide 

b OI uidc mouth bottles. At the field location, in 

an area suspected to be contaminated, the uater is 

parsed from the full set of bottles through the 

dedicated or field decontaminated senpling 

device(s) and into the errpty set of bottles. This 

*ill eonsti:ute idmtical bott!e KO bottle 

transfer. Field blanks rrust be preserved in the 

sane mamer as swles end only 

collected and analyzed for volatile orqanics uhm 

volatile orqanics constitute a parameter beit-q 
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invtstiqated. On a site specific basis, PA 

parmneter requirmnts mey be amended at the 

discretion of NJDEPE. Note: for logi8tical 

purposes it is rccmnner&d that the Lab provide at 

Least one extra full 10 ml vial to perform the 

field blank. 

ii. Frequency - for sampling events lasting more than 

one day, field blanks for the non-aqueous matrix 

should be performed at a rate of 10% of the total 

nut&r of s~ples collected throughout the l vmt. 

If, for example, 40 samples ucre to be collected 

over a six day period, tbm only four field blsnks 

uwld be required. For one-day sampling l vmts, 

uith the total iumber of seeples collected being 

less than 10, it is required that one field blank 

be collected. 00 s site specific basis, CIA 

frvy requirements may be amended at the 

discretion of WJOEPE. Houever, it is not necessary 

to collect xure thsn one field blank per day. 

b. TriD Blanks 

TRlP BLANKS ARE UOT REWIRED FOR THE NON-AOUEUJS MATRIX 

unless specifically requested for Special Analytical 

Services (SAS) by NJDEPE. 

2. AQUEOUS MATRIX 

.L 
a. Field Blanks 

I. Oescriprion - Same as a-1. above with one 

except ion: Field blanks eust be analyzed for all 

the same parameters as samples collected that day. 

ii. field Blanks are generally not required for 

potable well se+ ing events or uhen a sample is 

collected directly fran a swrce into a sqling 

contsiner. 

. . . 
111. Field Blanks mms be required to detect cross 

contamination from ambient air during potable 

saapling events if known swrces of contamination 

are uithin close proximity or monitoring 

instruments indicate the presence of contamination 

above backgr- levels. 

iv. f-w-y - field blanks for the aqueous matrix 

mat be performed at a rate of one per day. 

i 

6. Trio Blank3 f--L 

1. Description - Trip blanks -are r-ircd for aq.rews 

sampling events. They consist of a set of raxple 

bottles filled at the laboratory uith laboratory 

d-strated amlyte free uater. These smples 

then act-ny the bottles that are prepared at the 

lab into the field and back to the laboratory, 

along uith the collected senples for analysis. .‘i 

These bottles are never opened in the field. Trip 

blenks sust return to the lab uith the sane set of 

bottles they act-nied to the field. At 

minieun trip blanks must be analyzed for volatile 

organic perwnrters. The inclusion of additional 

premeterr or mne&nmts to the requir-tr for 

trip blanks ia at the discretion of YJDEPE. Trip 

blanks ad associated samples shall not be held on 

site for emre than tuo (2) calendar days. 

ii. frequency - Trip blanks euat be included at a rate 

of one per sample shipment (not to exceed two (2) 

consecutive field days). 

3. AIR MATRIX 

Trip and field blent procedures and frequencies for the 

various air sampling methods available should follow ,/1 

the specificatiw of the individual analytical method 

utilized. DA saxple requir-ts msy be amended at the 

discretion of NJOEPE. 

4. BLANK WATER QUALITY 

The demonstrated malyte free water used in the field 

a& trip blanks eust originate frcm one comnn swrce 

and physical location uithin the laboratory and uust be 

the same as the method blank uater used by the‘ 

laboratory performing ‘the specific analysis. The use 

of c-rcially prepared uaier or ueter rv3t originsting 

from the laboratory analyzing the smtples is not 

permitted. An exception to this rwirernmt is 

allovable if: 

1. it is the same uater Used for method blank 

analysis, 

2. the laboratory hns analyzed that uater and 

generated data fran a specific batch/lot of 

containers, 

3. the blank senple is draun from an uiopened 

container from the s(yn batch/lot thus dot-ting 

the uster is free of contsuninants Wxeonstrated 

andyte free). 
:- 
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The laboratory performing the analysis may be required 

to provide docunentation that trip and field blank 

uater uas demonstrated analyte free if cont.snination is 

detected in blanks, or at YJDEPE’s discretion. This 

would be verified by analytical results of mthod 

blanks rm by the laboratory on the day of trip ard 

field blank preparation and shipsent. This does not, 

houever , change requirements for the analysis of method 

blanks on the day of sMple analysis at the laboratory. 

A method blank is blnnk unter which is carried through 

the entire sample preparation procedure and analysis at 

the laboratory. It is utilized as a check on 

laboratory procedures as well as possible contamination 

fran laboratory equipnent (i.e. reagents, glassware, 

etc.). The use of solid rthod blanks for volstiles 

and extractable organics is unacceptable to both USEPA, 

RegiM II and UJDEPE. Method blanks essociated uith 

non-w saqles should consist of laboratbry 

den-0nstrat.d aMlyte free uater (doe-tat ion 

available upon requcstl which is prepared and a~lyzed 

in the s- cwmr as the samples. 

5. SAMPLE HANDLING AND HOLDING TIMES 

b. Handlina Time 

Field and trip blank ssrrples trust travel uith 

sample containers and NSC arrive on-site within 

on-a day of their preparation in the lab. Blanks 

end their associated sarrples may be held on-site 

for no lmger than tuo calendar days, and aust 

arrive back in the lab within one day of shipnmt 

fran the field. This constitutes a maximm of s 

fwr (4) day hsrdling time. Blanks and all saaples 

inmt be wintained at Lot while stored on-site and 

&ring shipnmt. Saaple bottles and blanks aust be 

handled in the same marner prior to their return to 

the laboratory. 

The mly acceptable except ion to hand1 ing time 

rcquirmncnts is vhm sampling stornuater rmff. The 

cponteneity of atorm conditions precludes any 

possibility for preplanning sanple bottle shipment. 

Therefore, ckre to these obviws LogisticaL constraints, 

trip and field blanks are not normally required. 

Wile the exception is vderstendable, the storage of 

these ssnple botrles trust be carefully conKroILed to 

ensure the possibility of cross contamination is kept 

to an absolute mininun. 

b. Maximum Holdina Time 

The clock governing holding times for stiles ard 

blanks analyzed by Contract Laboratory Program 

CCLP) methodologies begins when the taaple is 

received.in the laboratory as docunmted on the 

lab’s chain of custody form verified tim of seurple 

receipt WTSR). Holding times for individual 

paraters are dictated by the specific analytics1 

method being used. The holding time clock for 

samples and blanks amlyrcd by SU-8.46 or 40 .CFR, 

Parts 136 and 111, begins at the rim of sanple 

collection. For NJPDES, the holding times are 

those cited in LO CFR 136.3. 

6. SPECIAL ANALYTICAL SERVICES GASI 

It is important to note that both trip and field blanks 

are only capable of determining that contamination of 

samples = have occurred from additional sources other 

than the actual mvironrrntal matrix being investigstcd 

and camot identify, but may suggest, possible swrces 

of additional contaminant contribution to the reported 

analytical values. NJDEPE mey also inplemmt 

addition1 types of M/PC blanks (Special Analytical 

Services - SAS) when initial sMpling episodes produce 

blank contamination that cause the generated data to 

becane suspect. US has &en developed to help 

identify the specific source(s) of blank contamination 

in a particular analytical fraction to aid in the 

assessment of reported analytical values. To date its 

primary purpose has been to confirm or eliminate 

laboratory contaminant swrces in blank saxples. 

An example of special analytical services may be the 

inclusion of additional blank samples that are prepard 

at the same tim and in the same maru-+er as the trip and 

field blanks, but are designated for placenrcnt in 

laboratory storage areas, sample preparation areas or 

perhaps at a&Gent air ventilators or other field 

locations. These additional blanks are then subject to 

the same analysis as the saaples to determine if 

location specific cross contaminstion &ring 

handling/storage msy be occurring. SAS may also 

include the use of alternate analytical methodologies 

for uriqut, site specific parameters of concern. 

7. ADDITIONAL QNQC SAMPLES 

Additional parameter blanks may be required in specific 

cases. NJDEPE may make such a determination tiring 

revieu of the site specific saapling portion of a 

project plan. 
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a. Dunlicate Samofes Obtained in the Field 

collection of duplicate samples provides for the 

l valustim of the laboratory’s performance by carparing 

analytical results of tuo oenples frax the same 

locat ion. Duplicate sarrplcs are to be included for 

each matrix at a mininun rate of one for every tuenty 

senples (5% of total) and be submitted to the lab as 

*lb1 iti*@ sari&es. If less than tuenty serrples are 

collected during a particular sasplinq episode, one 

drglicate should be performed. Duplicate requirements 

may be waived or expanded depending m the particular 

regulatory program or remedial phase involved. 

i. Aqueous Matrix Duplicates 

Duplicates of uater samples (potable uell, monitor 

well, surface water) should be obtained by 

alternately filling sample containers from the same 

sqlinq device for each parwter. Sanples for 

volatile orqanics analysis from monitor wells 

should be filled fran the sane bailer full of water 

whenever possible ad be the first set of 

containers filled. Uhen other sarrpling devices are 

used, the vials for volatile orqanics should be 

alternately filled. If heterogeneity is suspected, 

separate senples of each phase should be collected 

US the nature of phased liquids precludes 

homogenization. It is generally not necessary to 

hanogenire gromd uater or surface uater ssnples. 

ii. Urn-Aqueous Matrix DLplicatcs 

obtaining duplicate samples in a soit or sediment 

,matrix requires hanogenizatim of the senple 

aliquor prior to filling smple containers. 

Regardless, volatile organic sawles cust aluavs be 

taken from discrete locations or intervals without 

conuositifw or mixing. This practice is necessary 

to prevent loss of volatile constituents and to 

preserve, to the extent practicable, the physical 

integrity of the volatile fraction (see Chapter 7. 

*‘Swle Collectim”, Section B.@50ilsU for further 

inforwtim m the proccebres for collecting 
. 

volatile organics). Homogenization of tDq sarrgle ,_ 

for rmsininq parmeters is necessary to generate 

tuo equally representative sa@es. Note that 

enough sample sust be collected at me time in 

order to fill all the necessary sample containers. 

It MY be necesssry to co-locate or depth integrate 

collectim so enough senple volume is available. A 

description of this process should be provided in 

the sanplinq plan. Hoisture’cmtent, particle 

size, and adsorption proprties of various soils, 

scdilllents, and uaste materials may inhibit the 

ability to achieve cosplete aixinq prior to filling 
,(---A 

sample containers. 

Nanoqenizatim shwld be accarplished by filling a 

properly decmtaminated stainless steel tray or 

bovl uith the anple and mixing it uith a 

decmtaminsted stainless steel or Teflon R 

irutruaent. The extent of mixing required uill 

depcrd m the nature of the sMple and should be 

done to achieve a consistent physical appearance 

prior to filling svnplc cmtainers. 

i . 

_ 

Chce mixing is completed the snrple should be 

divided in half and containers should be filled by 

scooping ranple mterial alternately frca each 

half. 

Several laboratory methodologies for carpositing 

maples published by the Amrican Society for 

Testing and Materials (ASTM) have been suqqnted 

for use in the field; houever, they were not 

specifically designed for hanoqenizatim of k.noun 
, 

or suspected hazardous nrsterials and often sust k 
\ 

%alifiedU to be useful. They tend to assunc a 

Lniform sMple exists to begin uith and their 

intent mey be to calcutate average grain size, pl 

predict wiqht to votune ratios, or to r&e the 

size of a cenple to one more convenient for 

handling and analysis. They also tmd to ansure a 

lnrh larger volune of material will be s&ject to 

the particular rmethodology. Therefore, these 

methods are not recamwnded for generating 

drglicate samples in the field. 

4. S&ittina Samoles with ResDonsible Parties 

yhen various sites are wider investigation, property 

owners and other interested parties may desire to 

obtain ssnples for analysis uhich are duplicates of 

those obtained by NJDEPE personnel or cmtrectors. If 
this becanes necessary. procedures for obtaininq 

duplicate ssnoles described above should be follwcd, 

In order to mintain the integrity of any sample 

Yspl ita betuem interested parties, the follouinq 

procedures shall be folloued: 

I. Persornel authorized by NJDEPE (e.g. cmtractora 

-or treatment facilities) using approved NJDEPE 

sampling methods shall be permitted to obtain all 
f---Y 

sample aliquors. 
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ii. Other interested parties Nst provide their ow 

sas$e cmtainers, blank sas@es, preservatives, 

eat&a shuttles, chain of custody forms, etc. 

iii. Sampling procedures shall be uitnessed by WJDEPE 

persomel to verify cmsintmt hardling and 

packaging of each set of sae@cs. 

iv. Analytical data generated by responsible parties 

which is submitted for purposes of challenqing 

NJDEPE results or for informstimal purposes only 

shall first be r&ject to ttar&rd NJDEPE Yauality 

Assurance Data and VeLidatim of Analytical Sample 

Deliverables” procedures prior to being evaluated 

and considered for inclusion in the site 

l valuatim process. 

V. Duplicate sarrples, trip blanks and field blanks 

ust be included as pert of those s-lea uhich’ 

are split betueen the tuo or more prties 

involved. 

vi. All interested parties desiring to obtain split 

srvrples during plamed sarrpling episodes inist 

provide the Departmnt with a minisun of tuo ueeks 

notice. This is l ssmtial for plaming purposes 

and to avoid confusion or delays in the field. 

c. Performance Evaluation Samoles fPE1 

In certain instances vhm a laboratory’s quality 

assurance performance is in question, splittinq rnples 

may rot prove as useful as providinq blind performance 

l valuatims canpIes to a laboratory since analytical 

perfomnce urd accuracy differs fra laboratory to 

laboratory. Orw laboratory camot be considered a 

“referee” those perf ornwnce can be consider4 the 

rtardard against which another’s can be measurd. 

Performance evaluation samples provide information m a 

laboratory’s pcrformmce based w amlysis of that 

sample uhich contains parsnneters of a knom and defined 

concentration. Therefore, at the discretim of NJDEPE, 

PE smples MY be required as a DA/IX check m 

laboratory perforstmce for s particular senpling event 

or site lnvestiqstion. 

Performance Evaluation swles can be errrployed in tuo 

uays. First, the PE sample can k used to pre-qualify 

a Iaboratory. Sinrc the currmi FiJDEPE Labwaiary 

Certification procebres apply mly to aqueous sarfples, 

a soil PE sacple is useful in pre-qualifying a 

laboratory for soil or sediment l valuatim projects. 

Secad, a PE raple srhaitted blind uith a sanole lot 

to l contract laboratory is an available method for 

l valustinq the quality of the ansLytics1 data. 

PE samples carsist of pre-manured, pre-determined 

rvlples of knom origin and concentration uhich are 

s&sift&l for analysis along with a sMple shipnent 

from the field. The PE samples are provided by NJDEPE, 

at-d the contractor is responsible for their delivery to 

the laboratory performinq the analysis alonq with other 

samples submitted for analysis that day. Data 

generated from the analysis of a PE sqle is then 

conpered to knoun concentrations as a measure of 

laboratory perf onnance. Deviations from krwun 

concentratiuts nay indicate inproper calibration or 

other laboratory error that msy have influenced the 

results reported for those samples collected in the 

field. 

NJOEPE maintains a bank of PE senples that msy be drawn 

F for individual swlinq events. Dioxin PE sanples 

are the nort frequently utilized. Others include PCBs, 

ENAS, WAS and Pesticides in soil; Hetsls in sediment; 

and EPA prepared PE samples in an aqueous matrix. The 

particular concentratim and species as well as 

assigned code rxmtw raMin confidential mtil data is 

revieued and validated. 

#. Matrix Spike/Matrix Soike Duoficate Analvses 

Uhen performing Contract Laboratory Program (CLP) 

organic extractable analysis, the laboratory oust ~WZ 

sL&itd uith triple senple volume for each Stile 

Delivery Group (SDG) in order to perform matrix spike 

and wtrix spike Mlicate analyses. This does not 

include field or trip blanks. Blanks do not recFJire 

separate matrix spike or duplicate analyses regardless 

of their matrix. 

As stated in the CLP Statement of Uork (SW), the 

limits on an SDC are: 

- each case of field samples, or 

- each 20 field serrples uithin a Case, or 

- each fourteen calendar day period during uhich field 

samples in a Case are received (said period 

kqiming uith the receipt of the first senple in 

the SDG), uhichever cmes first. 
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e. Backtvound Sam&a 

Uhen backprard oanplo we required for ccqmrism of 

site conditions to the surramding envir omxnt they 

should be collected ard harrlled in the same manner as 
all other saqJlea. Requir-ts for inclusion of 

backgromd sanplcs are determined m a progrm specific 

end/or case by case basis. 

f. Dioxin end fur8ns (PCDDs/PCDFs~ 

Uhm dioxin or dioxin/furan raapling is pcrformd, 

quality control senples insy be required to accoqbsny 

envir orsnental samples regardless of the laboratory’s 

status in the Cmtract laboretory Program. 

The quality control r~irements for: 

- each case of field scnples received or 

- each 20 field saaqxles uithin a case or 

- each 14 calendar day period tiring which field 

sarqlcs in a case are received (beginning with the 

receipt of the first sample), 

whichever is the most frequent, are usually defined by 

the method of analysis chosen. 

The NJDEPE reserves the right to choose one or more of 

the follouing qality cmtrol senples for incorporatim 

into a sampling event. The vlity control samples msy 

be fortified field blanks, field duplicates, matrix 

spikc/mertix spike drpticates, a fortified sample for 

each wtrix, and/or l Performance Evaluation sMple 

(PEj. 

A PE ssrrple may be: 

- a ssnpte obteined by the NJDEPE frus the 

Envir orssental Weasureewnt Soil Laboratory - Las 

Vegas (EWSL - LV) fortified uith a known mt of 

native 2,3,7,&s&?stituted PCDDr/PCDFs or other 

PCDD/PCDF co+qeners (concentration utknoun to the 

laboratory) or 

- an vvmtwinated saaple obtained by the NJDEPE from 

EHSL - LV uhich is to be anaLyzed by the laboratory 

for the apqopriatc PCDDs/PCDFs (concentration 

mkrmm to the laboratory) or 

- a k- blank obtained by the NJDEPE fras EMSL - LV 

that is to be fortified 4th a krwn ammnt of 

native material (Typically, a resultant 

concentration of 1 ug/Kg is used for soils/sediments 

and 10 rig/L is used for uaterj. 
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E. SAMPLE PRESERVATION REQUIREMENTS 

Certain analytical methodologies for specific analytes 

require cheRica1 tiltives in order to stabilize and 

maintain sample integrity. Generally this is 

ecconplished u&r tuo scensrios: 
‘. 

- Preservative MY be arMed to the sampling bottles by 

the laboratory prior to shipnmt Into the field or, 

- Preservatives are added in the field immediately 

after the samples are collected. 

Many laboratories provide pre-preserved bottle8 as a 

matter of cmvmience a4 to help ensure that aaaples 

411 be preserved imnediately yxn collectim. A 

problem associated uith this method l rfres If not 

enough svrple ir collected, resulting in too euch 

preservative in the srnqAe. More c aomnly enccuntered 

problems 4th this mthod jncl& the possibility of 

fnsufflcient preserverive provided to achieve the 

desired pH level or the need for addltimal - 

preservatfm &e to chaical reactions caused b the 

additlm of smple llqids to pre-preserved bottles. 

NJDEPE approves the use of pre-preserved bottles. 
/“\ 

tlowver, field sarrpliw tern mnt aluays check the @I 

level and be prepared to add additions1 preservatives . 

to samples ff necessary. 

When sarrples are preserved after collection, special 

care oust be taken. The trwportatim and handling of 

concmtratcd acids into the field requires a&itiwl 

preparation and tierence to appropriate preservation 

proce&rn. All prescrvatjm acids used in the field 

should be trace mtal grade or higher. 

The following guidelines are recoenwded to achieve 

safe and accurate preservation of samples in the field. 

1. SmLing tern m.fst be properly equipped to conduct 

preservatim of sarrples in the field. To accomplish 

this task the following itans are necessary: 

- 

Grecbated pipets 

Pipet bulbs 

Preservatives in glass containers with their cmtent 

armA concentratim clearly labeled 

PH paw 

Carrying case clearly labeled and cmstructed of 

appropriate material to facilftate safe 

transportation of preservatives in vehicles and in 



the field. filtration process. 

2. Senpling teamE IIXEK also be properly equipped uith 

appropriate health arxl safety equipacnt. Use of urd 

inmediate access to the follwina ftcmr are strongly 

remmumkd: 

6. Sqles sust be plsced into a cooler ad arsintained 

at ho C imrdiately w collectim and preservation. 

- Protective gos9les 

- Disposal gloves 

- Lab apron 

- First aid kit 

- Portable eye uash station 

-’ Cmtainerized tap uater for imnediate flushing if 

spillage occurs Onto clothing 

3. A level surface area should be designated to 

cork&t preservation activities. A clean sheet of 

plastic sheeting should be placed over the area and 

secured. 

4. Pets-l assigned to corrkt preservation 

activities nut be fs&liar uith specified preservation 

req.liremmts am verify that the necessary pH level has 

been l hieved. To l ccorrptish this task, a ~~11 -t 

of the preserved sample aliquot should be placed into a 

separate clean beaker or the container lid. The liquid 

should then be checked uith pH paper so as to indicate 

that the desired pH level has been achieved. Under no 

ci rcumtemes shwld the test saqle aliquot be 

returned into the container retaining the sMple for 

analysis. 

Volatile orpanics being analyzed for 602, 603, 62L srrd 

1624 (drinking uater and uasteuater analysis) eust k 

preservea uith Htl. Preservation requirnnents for 

other individrvl paramrfers are referenced in the 

charts farrd in A@ix 2-1. These charts also 

indicate any additional preservation required yxn 

arrivaL of sm@es at the laboratory as cited in the 

specific mthodolopies. The source of preservatives is 

also of concern. They MY be provided in bulk by the 

laboratory prforming the l alysis or plrchesrd frma a 

c-rcial laboratory supply vendor. All preservative 

containers must be labeled uith respect to cmtents, 

concentration, laboratory grade and the date of 

prrchnse or preparation. Again, uder no circunstances 

shwld the test ssnple l liquoK be returned into the 

container retaining the sarrple for analysis. 

5. Preservation oust take place immediately rqoo 

senple collection except uhen senples’ are to be 

filtered. Samples requiring filtratim Mt be 

processed imuediately after collectim. Filtered 

8arrpLes are then preserved imrrdiately foILowing the 
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TABLE 2-1 
/-- 

AQUEOUS SAMPLING 
EQUIPMENT DECONTAMINATION 

(Laboratory and Field) 

A. All field sampling equipment must be laboratory cleaned, wrapped, 
and dedicated to a particular sampling point or 
sampling episode. 

lpcation during a 

for field cleaning 
In instances where this is not feasible, permission 

must be obtained from the NJDEPE prior to the 
collection of any samples and be referenced in the approved site 
specific field. sampling quality assurance project plan. 

9. The field sampling equipment cleaning and decontamination 
procedures are as follows: 

1. Laboratory grade glassware detergent plus tap water 
2. Generous tap Water rinse 

.3. Distilled and deionized (ASTM Type II) water rinse 
4. 10% nitric acid rinse* (trace metal or higher grade 

diluted with Distilled and deionized (ASTM Type II) 
5. Distilled and deionized (ASTM Type II) water rinse* 
6. Acetone (pesticide grade) rinse** 
7. Total air dry or pure nitrogen blow out** ~. .-- . 

wash 

HN03 
H20) 

8. Distilled and deionized (ASTM Type II) water rinse** 

* Only if sample is to be analyzed for metals. 
** Only if sample is to be analyzed for organics. <Y-=-y 

C. Wherever possible, sampling devices should be numbered in a manner F 
that will not affect their integrity and wrapped in a material (e.g., 
aluminum foil) that has been cleaned and oven baked at 105* C or 
cleaned in the same manner as the equipment (see footnote P4, Appendix 
2-l). Equipment should be custody sealed and information concerning 
decontamination methodology, date, time, and personnel should be 
recorded in the field log book. 

D. The use .of distilled and deionized water commonly available from 
commercial vendors may be acceptable for 
decontamination. 

sampling 
NJDEPE may require 

equipment 
specific lot numbers from 

containers or analytical verification that the distilled and deionized 
water meets ASTM Type II specifications. 

E. Hexane is not a necessary 
chlorinated organic sampling. 

solvent for dioxin, PCB, or other 
The cleaning procedure outlined above is 

adequate for all sampling episodes. 

F. In those instances where acetone is a parameter of concern another 
solvent may be used. All substitutes must be approved by NJDEPE. 

. 
G. Decontamination should be carried out over a container and- the 
material properly disposed off-site. Decontamination wastes must be 
disposed of properly. ,/---Y 
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reprcnmtat ivc of actual field conditions for a Tht laboratory’s procdrc for bottle preparatim ard 

particular tips or locatim. Additionally, storage, blank preparation and rchaniw for transport 

cmtdnanta in one l liquot of a-It uy bt awaked wrl maintenanct of tarrpraturt should be evaluated ard 

uhm thla pottlon Is conpor;ited ufth other, cleaner tht associated paperwork should be reviewed for 

al iquota. =WJ=Y. 

If conpositing is ever allowed in site specific 

fnstances, it should occur in the laboratory for 

hazardous aaxplea, end in the field for uaatwater or 

atorsuater aanplea. Samples should be carposIted m a 

weight/weight or volunc/volw basis tnder cmtrollcd 

corditiona. 

Ilott: For diacuaaim m bplicate, split, and other 

QA/PC l aple collectim requiraumta an Chapter 2. 

Quality assurance conaicierationa aunt be addressed 

& to sapling. If qon initiation of the aaapling 

it ia discovered that one or several quality assurance 

conaideratims have not been proprly addressed, IY) 

sapling l hwld occur. In such a l ituatim, with 

peraoramal ard wipamt on star&y in the field, the 

ispdrtance of tffective cemMicstim uith the lab is 

i 1 luatrated. 

5. SAMRIN~I/QUAW ASSURANCE PLANS 

3. LAeoRAroRY PROCUREMENT 

The analytical needs associated 4th the collectim of 

aqler should k cltarly defined in the site specific 

sampling plan. lsportant inforwtim rcgardlng the deta 

~~llty objectives, vulytical methods to k arployed, 

turrasroud t i-0, deliverables, and fmds available 

aust be specified. Lmen choosing a lab, these factors 

act aa a guide. Additional cortaideratims include: 

- *ether the lab has nsintained the rcquircd 

certifications w-d approvals for specific par-ters 

for JIich acnples are to be analyzed 

- &ether the lab is available to perform the analysis 

rqdeated. 

- &ether the lab has the capacity to handle all the 

a-tea that uill be delivered. 

- chrther the Lab cm prfotm the uu~lyais ulthin the 

tioc frrPc l pecffied (if applicable). 

- the tab’s proxirlty to the aite or capability to 
pick up and dctlver as needed. 

4. QUALITY ASSURANCC SAMPLES 

Lmm advising the chosen laboratory of the required 

UUlv*s, apecificatlons regarding wl ity cmtrol 

sarrples shwld be relayed. The lab l hwld k info& 

as to the rate of incluaim of trip ud field blanks, 

hou thia uetcr ahould be provided (e.g., idmtlcal sets 

of filked errd cnpty bottles for field blanx 

coltectim!, the rcquirementa for the qwlity ud 

origin of the blank uater (e.g.. the amu as the method 

bier&l ad the a~lyaia &aired (ate Chapter 2). 

Siruze aqling situations vary widely and no miversaL 

l aepling procedure can be recarmtndcd, it is important 

that a aaq3ling pl8n or quality assurance project plan 

be devtloped per regulatory authority requiraomta. 

Moat regulatory program r-ire receipt of proper 

approvals before aax@ing begins. In these 

CircUIIStancea, aanpling as& never begin without an 

qprovcd quality l aaurarace project plan which details 

tht laboratory U, field QA and the awling operations 

urd project organizatim. 

6. ASWUNG HEALTH AND SAFF~ 

The health and safety of sampling and support peraornel 

is tht most inportent priority during collection 

operations. Appropriate portablt xmitoring devices 

uhfch have been properly calibrated should be used b 

properly train4 personnel to monitor site conditions. 

A carplete health a& Safety Plan should br developed 

based m informstim gathered during the file search 

ard instrunent reading frax the pre-rqling site 

visit. This Plan should detail potmtial hazards, 

insfruwnts to be used and their calibration arid use, 

level of protection to be uorn by percome &ring 

various m-site activities, m-m-w services 

locations l rd phone ramtxrra, etc. To assure health and 

safety in mknoun situations (e.q., sites uith little 

available historic information or in initial mtry 

l ituatiw) a uorat case scenario rhwld aluaya be 

assua4 mtil instrunmts confirm otherwise. 

For example, for test pit excavation saapling and 

sanp11f-q of conrainerized materials, level 6 prrsonel 

protect ion should be utilized. The reaulta of 

cant iruoua air auxiitoring wy determine that 

domgrading praomel protection is acceptable. 
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7. POST SAMPUNG ACTFMTIES 

There are several atepa to be takm, even after the 

tranafer of the aMpIe into the anplc bottle, that art 

necessary to properly carplttr collectim activities. 

Once the aanplr is transferred into the appropriate 

container, the bottle shwld be c~ppad and, if 

necessary, the wtside of the bottle shwld be uiped 

with a clean paper toual to r-ve excess asmpling 

Mterial. The bottla should not be stirged in uater 

in an tffort to clean it. Rather, if necessary, a 

clean paper touel apiatened with diatillcd and 

deionized uacer may be used. 

The aqle ahwld be preserved imnediately (4’C or 

appropriate reapmt), properly labeled, packaged for 

cransportatim and curt* staled. Infonrrstim such as 

sample tnmber, locatim, collection tiar and ample 

descriptim should k recorded in the field logbook. 

Associated psperuork (e.g., Chain of Custody fofg, 

Saaple Analysis R-at form) should thm be completed 

and ahwld stay uith the seapIe. The aaples should be 

packaged in a wmer that uill allou tht appropriate 

storage teuperarurt to be Iprintained during ahiprrnc to 

the lab. Saaplea should be delivered to the lab so the 

proper teqerature levtl is aasurcd and analytical 

holding times are not exceeded. 

B. SOIL SAMPLING 

This recQmrnded protocol wtlinea procedure, cquipnmt 

and other conalderatims specific to the collmtim of 

representative soil anplea frm surface and s&aurface 

locations. \hm properly folloucd, these guidelInea 

serva to maintain au&8 integrity by preatrving 

physical form vrd chrical cmpoaitim to as grtat M 

l xtmt as posaiblt. In adition to this section, the 

resder shwld refer to tht follouing in order to attain 

a mre carplete tiratanding of the r~iremnta 

associated ulth soil aqling: Chapter 2. ILawlity 

Assurance”; Chapter 6. l Srrplt Equiptent*; and Chapter 

15. uPeraorrul Protecti&. 

1. SaxnoN of SAMPLING EWIPMENT 

Particular l ttmtim should be paid to the coil type 

being inveatigatad in order to aetect the mat 

appropriate sqling device. Yeu Jersey’s soil typea 

range fras the princi~lly uwmaolidated aa&y soils 

of tht l wthem coastal plain to the mre hettrogenmus 

soils in the north. terurally, the northern regim’a 

rocky aoi 1 increarea tht difficulty obtaining a 

repreamtativt amplt. Thtrefore, bhm angling 
/--c 

outside tht coastal plein, txtra conaideratim for the 

l electim 4 advurament of the angling devicr should 

be factored into plaming. 

Further, in certain l itt-specific circuastuuea, the 

par-tern being investigated or the reagmta being 

used for decontmsinatim may influence the device’s 

type and style of construction. Specifically, the 

l enaitive chrmrical/phyaical naturt display& by the 

volati lc organic fraction requires special 

consideration in l rrple cq.lipacnt aelectim. Sapling 

devices (t.g., bucket l rrptr) Mich MY churn or 

othtruise l lttr or destroy certain physical attributer 

of the soil (i.e., pore spat, vapor pressure, etc.) 
can cause nn wanted releast of volatiles to mbimt 
eir. These devicea art least recumerded for volatile 

organic saplt co1 lection. The recmmmded device 

(t.o., soil cortr or split spoon) ahwld be used to 

probce a rtlatively mdiaturbed soil core fraa which 

soil characteristics (i.e., aitt/clay) fan be visually 

idemlfied. The devict l hwld tlao be l ble to preamt 

the soil in such a fashion aa to lerd reaamablc 

accessibility to field screening inatrunenta (e.g., 

PWFIO) which in turn will aaaiat in a reasonable 

inttrpretatim of potmtial contwination across J 
f-7 

nasurahle l cgacnt of tht soil horfzm. The optima 

device uill yitld a sample which has hem minimally 

diaturkd, uhere any biased aasple aray k tasily 

identified ard tioae depth can be determined for future 

reference. For further clarification, discussion uirh 

the regulatory authority is recomnmded. Correct 

l electim of l npling cquipnent 411 not only save time 

and expense, but will l llw for oollection of the EKIJC 

rcpresmtativc l rrple possible. 

Typical soil l rrpling devicea and accessories include 

hrt are not liaited to the follouing: 

scoop or trouel 

titer/hand auger 

soil coring device 

ailver bullet acunpler 

uaace pile ampler 

split spom scnpltr 

Shelby t&e raqxler 

l ixinp boul or tray 

spatula 

All of the l bovt devices MC be of l tainltsa steel 

coautnrtion. The mly txception to thia rule is the 

split spucn scnpler &ich ia comn~n ly constnrted of 

carbon l tetl. 



2. EQUIPMENT PREPARATION 

After aelection of the proper device, consideration 

nuat be given to equipnnt decmtaminatim. Uhen the 

&contaiMtim procedure is properly perfort& 

(Chapter 2. Table 2-2). the potential for cross 

cmtmninatim can be significantly reduced. Care mrSt 

& taken if a parameter of concern (i.e. acetmc) is 

part of the decmtamination process, or, if the 

potential for usshing out et-ts and equip-amt danwge 

by the reagents laed &ring decontamination is a 

possibility (i.e. nitric rinse on coqonents of a 

sapling device constructed of bronze or carbon steel). 

Uteri these site-specific vstions arise, discussion 

with the regulatory authority (MY be pruknt before a 

sampling plan is finalized (also note Chapter 2. 

Section C. WecmtamiMtim of Sanpling EquipneW’ and 

ASTM D-%88-90). 

All soil r-king &vices used for chemical analysis 

Mt be decontaminated prior to use ard in between 

sample locatiorrr. Chce the vipnent has been cleaned, 

it nwst be wrapped in aluninun foil uhich has either 

been cleaned in the raw wmer as the ssnpling device, 

or cleaned and oven baked as described in Chapter 2. - 

Footmte wrkr 4. 

Additfaully, any heavy aipmcnt necessary for the 

advancemnt of any sMpling device nust be steam 

cleaned prior to end between s~ple locations. This 

would include but is not limited to power augers arid 

respective accessories, drill rig, auger flights, drill 

rods, backhoe &kets etc. 

Dcperrding on rite cordftions or sa&ing rcrxrir-ts, 

toil say have to k collected from beneath concrete 

.m. floors or asphalt paved areas. In these 

instances, the qipmmt used to l xPose the l arthern 

surface eust also be stem clean& or clean& by a 

(&oratory grdc glassware detergmt arid Mater uash 

follti by a distilled and deionired water rinse if 

the eqipwnt wilt contact the saple directly. 

Similar to the treatment of heavy equipment, this 

proc&re m.mt bz performed prior to each s~ple 

acquisition. Particular attention should be paid to 

the llrbricat(ng uater associated with concrete coring 

equipment. If a potable water source is not availsblc 

ard the potential Integrity of the sample is In 

jeoquwdy, arulyrir of the l&ricating water used mey k 

necessary. 

It cm mt be ovcrrtpted that costly ad lengthy 

clean+ or posit decisims are based m the outcone of 

soil ssnptes collected in relatively short order. 

Therefore, initial attention to equipnmt selection and 

its prepllration can offer a significant re&ction in 

oversight expense while providing the aost professional 

results. 

3. SOIL LOGS 

During the collection of soil ssnpler, soil logging 

should be perfonmzd in order to devetop a description 

of the subsurface tithology. It is important that each 

person Logging the Samples does so in a knowledgeable 

and consistent mamer to insure that strata and 

contaminant distribution can be correlated from 

borehole to borehole. 

Soil logs nust fo1 low one of the fbl louing 

classification systmrr: 

1. gurwister 

2. Unified Soil Classificatim Systems (USCSI 

3. United States Dept. of Agriculture System (USDA) 

Uhm logging soils at a site, the same classification 

system eust be used during the entire investigation. 

Soil descriptions uust provida at a nininun the 

following infomtion in the required fonmt of the 

classificatim system chosen: 

1. tolor - soil colors should be determined uith the 

use of a rolor chart (i.e. Hmsell). 

2. Soil Texture - this is the mmmt of sand, silts 

and clays in a soil. 

3. Particle Shape - shape of individual soil 

particles. 

4. Mottles - blotches or spots of contrasting color 

interspersed uith the daninant soit color. 

5. Structure - shape of the natural soil aggregates. 

6. Consistence - degree of resistance to breaking or 

crushing; descriptions uill vary uith moisture 

condition. 

7. Horizon Thickness - layers of toil uith distinct 

changes of above features. 

It is essential that boreholes are accurately logged in 

order to provide information uhich is useful in the 

detenninatim of geological cDnditions and ultlnately 

in the assessment of cont.yninant distributim and 

evaluation of remedial alternatives. 

In addition to soil type and physical characteristics, 

depth to grovd uater, field instrunmt measur-tr, 

presence of odor, vapors, discoloration and presence of 

free prochrt eust be recorded in the soil log for 

docuwntation purposes. Finally, all aoil locations 
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should be motographed. 

4. SURFACE SAMPLE COUEO~ON 

Detetminstim of the sele locatim is the first step 

in sa+e collectim. Tf a sqxling plm has been 

develoPed, cmfirm the locations before wling by 

taking the appropriate masurmts. If a swling plan 

is not available, or relocatim &e to refusal is 

necessary, take raauraacnts frrxa fixoj objects ard 

record. This uill assure that if resapling for further 

investigatim is necessary, the saqle locatiorm can be 

identified at a later date. Next, at the desired 

location, clear all incwcqumrial surface debris 

(e.g., vegetatim, rocka, etc.). Doming disposable 

gloves and using a atsinless steel trace1 or scoop, 

collect an adeqmte portim of soil frcm a depth of O- 

6- for initial invest igationa. AlI analytical 

paremeters, l xcmt the volatile organic fraction, aat 
be hosqenixed either in-situ or in a stainless steel 

boul or tray before being placed into the saple 

cmtainer. 

In all cases, saples nust be collected in discrete six 

inch incraxents. If more or less than a six inch 
,Y----Y. 

incraamt it collected because of poor saq0Le recovery 

or other field logistical probleaa, an l xplanatim eust 

be provided in the soil log. 

Care eust be taken in cot letting and handling the 

sample for volatile anslvsis. The senple should be 

truuferred into the rqle bottle as quickly as 

possible. uithout mixing srd mly uith the aid of 

stainlaa steel tools. This uill assure that the 

voletiLe fractim is not lost or ccqranised. It is 

also recnnne&ed that for volatile organics analysis of 

soils, the laboratory performing the analysis be 

instructed to provide wick Parth bottles (4 aKe) for 

sople co1 Lectim. The slnple should be pscked 

tightly, but not at the risk of creating mre volatile 

loss than necessary. ~3~11 rocks or vegetatim rhwld 

be avoided to the extent most practical. Fol louing 

this proccbre will r&se disturbance of the srrple 

snd uill aid in the prevention of volatile loss. 

5. SUeSUWACE SAMPLE COLLEOTION 

l Volatile Organic Smqling Depth end Techniqx 

Uhen sampling for the volatile organic fraction at the 

surface (defined as 0 - 2’1, certain specific i/ 

consideratim nut bs taken. First, the saplirrp 

device used aust be able to provide a soil core frop 

Lmich a 24. prof Ile cm be observed tagsusing 100x 

recovery). Then, disregarding the six inch interval 

closest to the surface, field screen the core uith a 

properly calibrated PID or FID. Use the procedure 

described belou (5. “S&surface Sample Collection’, 4th 

peragraphl for soil scoring snd instrunrnt recording. 

The six inch interval registering the highest FID/PID 

measurement ant be s&s-Led frm an undisturbed 

portion of the core m-d laboratory analyzed for 

volatile organic*. 

If field screening ia not conducted, surface depth for 

volatile orgenic collection aust be based m soil type 

using the following guidelim: + 

1. Sample at six to tnlve (6 - 12) inches if the soil 

cocuirtr of SM or mre silt/clay. 

2. Sarrple at eighteen to tumtyrfwr (18 - 24) inches 

if soil consists of 15 - SD% silt/clay. 

3. If surface soil consists of less than 15% silt/ 
clay, suple the six (6) inch intervat above the 

uater table or a six (6) inch intervat uithin the 

next louer soil horixm cwlrting of 1% or wre 

silt/clay, or at nine urd 0n&half - tan (9.5-101 

feet, uhichevcr is mcar\tered first. 

As with the aurface sqles, aLL b-hole devices azLt 

be thoroughly decontaminated. Dnce the desired depth is 
.,. 

reached, a decmtamineted sapling device (e.g., split 

spoon or Shelby t&e) wy be advanced by the drill rig. f---l 

The advancement of any downhole sapling device (NSt 

follow ASTM lrDlSBb-84 for disturbed (split spoon) 

supples, or, ASTM xD15El6-83 for mdiaturkd (Shelby 

the) saaples. Upon retrieval the split SW shwld 

k opened, its cmtents logged, and then proceeding in 

the appropriate mmner (see Paragraph 4 below) transfer 

the sauqle into a sax&e bottle using a decmtwinated 

stainless steel spatula or spoon. if a Shelby t&e is 

utilized it shwld be properly sealed and prepared for -, 

shipemt. 

Ulen using a split spom surpling device, the retaining 

bsskat nst be in place. This uill prevent the 

representative interval contained uithin the spoon from 

fatting back into the bore hole while nrchanically 

rairing the spoon to the surface. 

Qre retrfmd, rwve the drive shoe ad drive head 

and strike the spoon to open being cautious to retain 

all 8oil in only orbe split barrel. Uhen aui rotary 

wll construction is being mployed in cmjvrtim with 

split spom rwling, the top me to two inches of soil 

in the spoon shwld be discarded. This is necessary to 

minimize the inpsctr of drilling fluid m the sanple’s 

afulytfcal results. lexmfiately collect the volatile ,-‘, 
fraction (if a Psremter of concern) from s discrete 
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six inch interval. Once this is completed, proceed to 

mix the raaaining saa@e in a stainless Steel mixing 

boul or tray before filling the teawining mm@e 

containers. Do not collect my saaple that ha, fallen 

outside of the spoon as umanted cmtaminatim smy be 

introdwed. 

An air-monitoring device (FID or PID) my be required 

to record the presence of any VotatiieS (See 

for mre informtim m these instrments). 

the mst representative wni tor reading, use a, 

decmt~inated stainless steel spoon, knife or other 

appropriately hnstructed device and mske a cross 

sectional slice(s) of the soil core, or, score a 

longitudinal line the lmgth of the core deep mough to 

expose A porous surface. Siaultaneously place the 

probe of the aunttoring device into the opened area 

being careful not to touch the saaple, or, mve the 

probe slouly above the lateral scoring and record the 

results. If the probe of an air monitoring device.is 

sirrply mved above the soil core uithmt breaking the 

smooth ccqact surface, fnstrunent readings mny be 

- Sq~lc point f&ntfficStim (sem rnm&r used in 

suptim plm wry tsble) 

- sketch ~houfng the sqlfng point location 

(including refermc dirtsnces) 

- depth to uater and/or bedrock (refusal) uhm 

enmuttered 
- toil profile ufth Lkrfficd Soil Classification 

Systa (LKCS), Buraeister, or USDA classification 

system textual classification and blow comts 

- smrpte recovary (and portim s&aitted for analysis) 

- 8aaplfng aqufpnent used 

- field treasures of any rrnitoring devices, their 

calibration, and settings 

- general ccasoen ts (e.g., odor, staining, etc.) 

WIM Saqrling is cqleted the tailings from the rrused 

portion of the svlple should be placed back doun the 

bore hole. This vi11 rec&e the surface spreading.of 

potentially cmtasinrted soil taken at depth. In many 

cases it may also k required to seal bore holes at or 

near the Mater table uith non-shrinking iapemable 

smterirl. These holes ray otheruioe act as a cm&it 

biased low. for cmtwirbatim. 

Cmtirnrous split SF saaplirg often calls for field 

screening of headspsce for all collected intervals uith 

mly me or two uortt case samples being selected for 

latroratory analysis based m the outcuae of headspace 

readings. Uhile A variety of methods may be mployed 

t0 obtain a satisfactory result, there are sune 

inportent points to consider: 1) The sample collected 

for screening is collected after all other parameters 

are secured; 2) the headspace sMple nust bt placed in 

on sir tight cmtainer (mst preferred: zip-lock 

~19, least preferred: aluninus foil ovF&Ls 

soil jar held in place uith r&!&r bands or screw cap 

lid); 3) uhm penetrating the container uith a PID or 

FID prok, keep intiltratim of a&Gent air to an 

absotute l iniaun awl; 4) uarm the raaple to i&e 

volrtilizatim prior to amitoring. The value of this 

senningly routine procedure is becaning increasingly 

recognized as a critical cmponent of site 

Investigation. Therefore, it catnot be overstated that 

the techniqa utilized be performed uith strict 

atrmtim to detail in order maintain and achieve 

cwistent results. 

Soil borings my r-ire permits frm the NJDEPE. All 

borings lust be perforacd in accordance uith the 

procedures Md regulatory requfrrxnents prrruant to the 

S&surface and Percolating Water Act, Y.J.S.A. SE:LA- 

C-1 et. seq. This Lau requires that a penait k 

obtained prior to drilling A boring greater than 25 

feet belou grade. 

6. TEST PITS 

Test pit l xcavatfm is useful in the identification of 

uaste cluteriat buried on site awl to determine the soil 

horlrw or any apmrent band of soil cmwsninstim. 

Hwever, this method of accessing A sMple is Limited. 

Due to the aawnt of disturbance involved, test pit 

rvrples are not reproducible and are not considered to 

represent the u-disturbed formation. Additionally the 

depth of the evacuation is limited by cquipnent, visual 

observatim, distance and the integrity of the trench 

UOLLS. The health and safety hazsrd associated uith 

test pits is great. Because the trench ualls may be 

unstable, no personnel should enter any test pit that 

is deeper than three (3) feet. Care aust be taken in 

working near the backhoe. All personnel aust be alert 

to the awhine’s mvmtent and k prepared for any 

potential release from the excavation. During test pit 

operations, the potential exists to leave cmtminated 

Soils at the surface where it ae~y not have been.presnt 

before excavation. Consideration rust be given to 

potential exposures from the cmtvninated surface 

In rdditim to soil classiticatim logs, accurate field 

logs are essential to the evaluation and interpretation 

of analytical results. A field log for each sMpling 

point should be prepared l rd include: 

- date/t im/utather . 

- scnpler/geologist/soil scientist nanefs) 
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soi Is. Finslly, in areas uhere surf ace soil 

cmtainatim is a probla, this cmtaminatfm asy ba 

carried deeper by l xcavatfm and backfilling. In such 

A sitwtim test-pits should not & uaad. 

For these reasons, test pits should mty be usad AS A 

biased saaplir~ approach uhen attempting to locate 

specific hot spots of cmtaminatim or to locate 

specific buried uaste. To sust efficiently collect 

representative soil saples at depth, A drill rig 

shwld be used. 

If, in a specific instance, it is determined that test 

pits vi11 b; utilized to a&as sm&es at depth, the 

backhoe ~acd Mt be equipped uith a protective shield 

And its operator properly trained in the use of level 8 

respiratory and denaal protection. The backhoe bucket 
and am tent be thoroughly decmtwinated by stem 
cleaning or standard cleaning procedures for nm- 

- sapling equipsent prior to use ad betuetn 

each test pit Location. 

The operator shwld be directed to excavate until the 

sanpler indicates that the desired depth has km 

reached. All excavated mterial should be placed m A 

tarp or plastic sheeting. If the pit is shattou (less 

than three feet) the sMpter can enter the pit and 

collect the soil saaple using A decmtslaimted trouel. 

As the pit gets deeper, the sMpler may collect the 

soil directly fra the bucket of the backhoe in an area 

uhere the saaple material is not in cmtact uith the 

bucket. The smle should be transferred from the 

bucket into the sample container using A decontaminated 

stainlass steel trouel fallwing awropriate collectim 

techniv tor volatilrr and hanogenizatim of 

remaining rqle psramtters in a decmtaaimted 

stainless steel mixing bout or tray. 

C. SAMPLING CONTAlNERlZED MATERIAL 

Sqling cmtainrizad mterials presents A u+quc 

obstacle to field personnel, whether the container 

involved is A fiber drus or VACLUE truck. Cmtainer 

staging, identification ud opening are all issues to 

be considered. MeAlth And safety precautions 

associated uith snqling cmtainerized mteriats are 

generally mre stringent. Qua1 i ty assurance guide1 ines 

for uaste srrpler, AS qqosd to environrrn tat s*les 

are miqw and each site shwld k comidered 

irdivi&ally. Uhen raaplfng -waste Plateriots, high 

levels of cmtminants can be expected. Therefore trip 

ud’ field blanks auay be inappropriate. Houever, if 

resibyl or Lou-level uaste/chmfcals are expected r”l 

(e.o., s-1 ing cmtmiMtCd soi Ls in drtw or 

cmtainrsl trip and field blanks wy be appropriate. 

Ourlity assurance rqiremnts will be deterclind by a 

YJDEPE representative m A site by site basis. / -. 

1. Drums, Bags, Sacks, Fiberdrums and Similar 
Small Containers 

Prior to the fnitiatim of the sapling l vmt, all , - 

cmtainers ahwld be inventoried. Al 1 avai table 

fnfomatim concemlng each container should ba 

record4 in the field logbook inclluding the type of 

container, total capscity l stibnate, actrul capacity (if 

cmtainer is open), mrkings, labels, color, origin, 

condition, etc. Photographs shwld be taken to provide 

A permnent record. 

Depemling m the location Md position of the 

cmtainrs, it may be necessary to wright and/or 

relocate thea prior to snplfng. DRlRIS CONTAlNIWt 

LlWID UASTE CAY BE UNDER PRESSURE W VACUICI. A 

BULtfNt ORW SRWLD NOT BE MOVED OR SAMPLED UNTIL THE 

PRESSURE UN EE SAFELY RELIEVED. Cmtainers that can 

be moved shwld be positioned so that the opening or 

buq ic wright (if the integrity of the cmtainer vi11 ,- 

allou). Cmtaincrs should not be Stacked. 

Next, the containers shwld k mnrktd uith an 

identificatim nunkr of present ad future referance. 

Enamel spray paint is often suitable for this purpose. 

Again, photographs of the rn.&ertd containers can prove 

valuable in documenting the containers corditim. 

The procAre used to open a container uill dcped 

directly qmn the container’s cmditim. The scqling 

tern leader shwld detrnaine uhich druiu vi11 be opened 

using a remote opening device or penetrating A~rAtUS. 

If such devices are used, an experienced operator ust 

k employed and specific proce&res for assuring health 

and safety nust be clearly defined. Al 1 cmtainerr 

should be opmed uith utmost care. For drum, the buq 

opening shwld be loosened slouly with a non-sparking 

~WTJ urmh. If the buq is badly ruatcd or frozen, it 

may be necessary to use A non-sparking hydraulic 

penetrating device. During container opening 

operations organic vapor concentrations shwld be 

mni toted ui th portable instrunentatim. Recut ta 

shwld be record4 in the fitld logbook. 

The integrity of the drum may dictatt that overpacking 

is necessary prior to sampling, therefore overpack /---\ 

drum shwld be AVAil8ble. 
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- 

contaminants of cmcefn 

- disposable dedicated surgical gloves to ba changed 

prior to collection of each s~y~plc. 

- container for saple 

axe the ample Location has been determined, sarrple 

collection can begin. Wearing a neu pair of disposable 

gloves, sweep all residue in the area to be sampled 

onto a decmtaminatcd or dedicated bst pan or directly 

into the saaple container. A decontaminated or 

dedicated spatula may be used to aid in transferring 

the smple into the saeplc bottle. 

4. &JSAl-E SAMPLES 

This method of ranpling is utilized to determine if 

surfaces contain hazardous uaste resi&al after being 

cleaned. It is normally associated uith drun storage 

t~.3~, floors of tuildings and the inside of tiaste 

twlkr. 

Rinsste senples sre performed by collecting the voter 

from the last rinse uhen cleaning a tank or surface 

wea. This uater, tiich is norn~lty potable uater, is 

then analyzed and entpared against a blank twisting 

of the same type of uater. 

F. COLLECTION OF SEDIMENT AND LIQUID 
SAMPLES FROM STREAMS, RIVERS, CHANNELS, 
SEWERS, PONDS, LAKES, LAGOONS, ESTUARIES 
AND MARINE WATERS 

This ret anrrnded protocol outlines procedures ard 

aqtimt for the collection of representative lipid 

snpler l d redimnt/sl&ge sarrples from stnrding 

lakes, pordS at-d taQOOM, and flouing stremns, rivers, 

estuaries, marin waters, chamlr, seuera and leachate 

serpr. 

The collecfim of svrplcs fra these swrces presents a 

u-t~que chsl Ienqe. Often sapling can be quite easy and 

routine (e.g. collecting a surface uater smple fran a 

tuo foot deep stream). Other times, the mture of the 

site specific condition may dictate that special 

equiprrnt is needed to access the swple, that health 

and safety is critical, that proper timing is essential 

c& to tidal fluctuations and/or that f Lou rate is a 

factor for consickr4tion. 

_ 

Prior to sample collection, iapom&ent characteristics 

(size, depth, flou) should be recorded in the field log 

book. Sulpling shwld proceed frm’ dounctreaa 

locations to q.strew locatiaxs so that disturbances 

related to sqling do not affect rqling quality. 

Additiorully if sadilsmt sqles will be collected at 

the w locations as liquid samples, the liquid 

supples nest be collected first. 

If the saapling plan calls for the samples to be 

collected fras the shore of one of these iapardmnts, 

obtaining it should not be difficult. Houever hea 1 th 

and safety consideration sust be addressed. The 

person collecting the rqle should be fitted uith a 

safety harness uith a rope secured to an immobile 

object on shore. Backup percormel should be available 

to assist in collection and shall be prvred.arc able 

to pull the saaplers to safety if tnstable banks are 

enc~tered. 

To mre wtely characterize the content and/or 

wlity of one of these i qJolaklts, svnplu may need 

to be colLected fraar the shoreline, often at various 

depths. If the content of the charnel or i-t 

is suspected to k highly hazardws, the r’isk to 

saapling persoml aust be ueighed against the md to 
collect the saaple. Again, each persm m the barge or 

in the boat sust be equipped with a life preserver 

and/or lifeline. 

The senpling of liquids in lakes, pods, Lagoons, 

sfrems, rivers, estuaries, marine uaters, channels, 

seuers and Leachate seeps is generally accomplished 

through the use of the follouinp samplers: 

- 

laboratory cleaned saaple bottle 

pond sampler 

ueighted bottle sMpler 

Uheaton dip sampler 

tsmncrer Depth Sampler 

Bacon Bcmb Smpler 

The factors that uill contribute to the selection of 

the smpler include the uidth, depth and flou of the 

location being saapled, and uhether the saaple vi11 be 

collecred fran the shore or a vessel. 

For flouing liquids, an additional cmcern rrust be 

nddressed. A determination of tidal influences should 

be ezde arid this influence’s effect on the saapte 

collection shwld k detailed in the senpling plan. At 

a riniaun, the stage of the tide at the time of smplc 
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collectfm should be recorded. Considcratim should be 

given to sapling at varied tidal Stages- 

Sqlers may encomter situations mere rate of flqu 

affects their ability to collect a saWa. for fast 

ftouing rivers nd stren it MY be nearly iapossibla 

to collect a mid-chamel sample at a spacif ic point. 

LOU flowing strem and leachate seeps present the 

~site problam. In these cases the senpler should 

atapt to find a locatim where flou is obstructed and 

a pool is created. If this is not possible, the mly 

uay to obtain a smqle lay k to dig into the sediarnt 

uith a decmtainated trouel to create a peeled area 
where the liquid vi11 l ccunrlate. 

8. Onshore 

If the banks are not sloped the surpling persornel Roy 

be able to collect the liquid directly into the serrple 

bottle. In sana instances vherc. the liquid to be 

smpled camot be reached, a pad smpler, by virtue of 

its extension ca~bilities, may be necessary. In this 

case, assseble the pond sampler ensuring adequate 

extemion to obtain the sap18 uithout placing the 

saqoling persornel in danger of falling into the 

i-t being snplcd. For a stream, chaml or 

river, collect the saaple fras lid-depth. for standing 

liquid, collect the sarrple frm just below the surface 

or at arid-depth. Cnce the saqle is obtained, transfer 

it directly into the saaple battle. Decontaminate the 

sampling device kfore taking the next sarrple. 

6. OffShOf~ 

using the ckcmtminetcd seeple bottle or po4 sarrpler 

if necessary, collect l lipid raepIe. If the Liquid 

has stratified, l seuple et each streta should k 

co1 1ectcd. Qw of the depth saplers listed vi11 altar 

collection of discrete representative liquid s~rples at 

various depths. Propr use of the sapling device 

chosen includes slou lowring and retrieval of the 

saqle, iaeediate transfer of the lipid into the 

rqling cmtainer, urd logbook notation of the depth 

at which the 8-18 nas collected. After collectim, 

decmtaninate the svling device before taking the 

next sample. 

. Stresm S3mdin~ 

The selectim of strem surpling is bescd m the 

follouing criteria: 

to bracket a strcm segsmt traversing a perticular 

g-rphologic zona of lvrd use area; /-- 

to bracket knom or potential pint and noqwint 
sources of pollution; 

streams or strem sepents sensitive to uater 

quality changes or coruistently exceeding a uater 

quality standard; 

et lake or reservoir inlets and wtlets to define 

the rates of nutrient deposition; 

at the cmflumce of e tributary to the meimtreem 
river; 

in segments of the river detemined to be 

represmtative of larger segments. 

. Sample collection vi11 be in accordance uith the 

fol loving proccbres: 

1. Cceposite Ssrnpl ing 

The characterization of a uater cotran generally 

requires the representation of a cross section of a 

uater body. This cherncterization is pDst often 

achieved with a carpolite saple proce&re. 

Uater snples can, be collected by either uading in the 

strcm -insI a hand-held s-18 container or by 

louering a depth-integrating saapler (a mhanisa 

designed for holding and submrging the bottle) into 

the strems fros the bridge. *en uading, position the 

supple cmtainr rprtrem relative to strem flou ud 

the m&r. Len using a depth-integreting sarpter the 

srrple shwld k collected m the wtrem sida of the. 

bridge, mlns strem or site conditiw precluk 

sapling frm the rpstrem side. These s&hods uill 

minimize the possibility of saeqle cmtminatim. 

The nudzer of indivi&sl samples in a cmposite varies 

uith the uidth of the strem being saqled. Horizontal 

intervals shwld be at least one foot wide. Determine 

the tuaber of stream intervals by using a tag Line, 

bridge carters or visual inspection. At the interval 

(or verticrl) of apparent msxisun discharge detenain 

the qua1 transit rates (or constant rates of speed) at 

uhich the sapling apparatus is to k lowtad and then 

raised at all succeeding verticals. Lowr and raise 

the sq!ing eppratus at a rate which, 6~ s!L the 

verticels throqh the uater colum are s-led, vi11 

provida an -18 *a&e velune. Contact uith the 

stream bed should ba woided to decrease the 



possibility of resuspended material entering the sample 

container. The cmtents of the saaple container are 

then captied into the churn splitter for rinsing of the 

churn. 

The transit rate, &r of verticals and the nurber of 

passes at each vertical are influenced by the vollm of 

uater required for the parameters to be analyzed and 

the mixing characteristics of the stream. A narrou or 

shallou stream may require each vertical to be saaplad 

more than DIye, bt all verticals aust be ranpled the 

saw2 nrrkr of times. The carpositing of the verticals 

in the churn splitter creates a single cross-sectional 

representation of the stream. The coapositcd sample 

aatst mu be split into the necessary stiaeples as 

explained klou. Srrples co1 tested for organic 

analysis, organic carbon, pesticides, herbicides and 

bacteria shwld not k conposited in the churn splitter 

nor collected in any plastic device because of the 

potential for cmtamimtion. These parameters require 

glass saaplers and containers. The CHURN SPLITTER is a 

l/C in. thick polyethylene cylinder, 8 inches in 

dieter and 10.5 inches deep, holds a volunc of 8.6 

literrandhasalid. The valve and spout are 

polypropylene. The stirring disc is a 3/8 in. thick 

polypropytm disc 9 150 inches in divacter uith 16 

apertures; 9 as scalLops in the wter edge, and 8 in a 

imer circle. The handle, a 1 in. diameter b 18 in. 

lmg polypropylm rod, is ueldcd perpendicular to the 

center of the disc and sqported by fwr ribs. A smell 

yli~ m the disc aligns uith the valve and a guide 

notch and rib are provided to maintain the correct 

l Lig-t. 

The SAMPLE SPLlTTlYG PROCEDURE requires a total smple 

volunc of 3 to 8 liters of uhich 1 to 6 liters are 

suitable for c-sited uater colum stiarrples. The 

ranaining tuo or lpre liters may be used for filtered 

samples if rmired by the analytical sche&le. If 

mt. they may be discarded. This sire churn splitter 

does not reliably produce representative c-sited 

uater colum s&s-lea men it cmtaim less than 2 

1 iterr. Before collectim of the representative smle 

of the rtremflou, deteranne the total voluar needed. 

A&I to this volunc at least 10% to cover filter losses 

ard rinse uater. Collect approximately me liter of 

uater & thoroughly rinse the churn splitter. 

Wwn the rcqui red volume plus 10x for uaste is 

cot lected in the splitter, place all sample 

cmtainers uithin easy reach so that once started, the 

stiiiirig &-I k’ cmtiwous. The’ ns+lk ‘shwld be 

stirred at a vrifotm rate of approximately 9 inches per 

S8COt-d. If faster or *sLouer churning rates are used, 

maxinn errors of 45% to 65X are possible. As the 

volume of sasple in the splitter decreasea the rocrd 

trip frcqJmy should be increased so that the churning 

disc vetocity is cmstant. The disc ahwld touch 

bottm, and every stroke length shwld be as long as 

possible uithwt breaking the uater surface. If the 

stroke length, and or disc velocity, is increased 

beyond ,the recamntnded rate, there is a sudden change 

of souwl and churning effort uhich is accoqanied by 

the intro&ctim of excessive air into the mixture. 

This is mdesirable because excessive air may ted to 

change the dissolvad gases, bicarbmate, pk and other 

characteristics. On the other hand, inadequate 

stirring My result in non-representative subsaxples. 

The saaple in the splitter shall k stirred at the 

mifom churning rate for about 20 strokes prior to the 

first uithdraual to establish the desired churning rate 

of 9 inches per second and to insure miform dispersion 

of smpend4 matter. The sarrple containers are to be 

rinsed uith churned senple uater prior to filling them. 

NOTE : Bottles that have preservatives should n& be 

rinsed, i.e. acid-rinsed bottles for metals sqling 

ard hexan-acetone rinsed bottles for pesticides 

samples, or those pre-preserved by the laboratory. 

MM-I all ccuposited uater colum s&saaples have bun 

obtained, the rmining portion of sMple is used for 

filtered saaples. Rinse the bottles for filtered 

serrples uith filtered uater first. Uhen all of the 

necessary filtered subsanples have been obtained, the 

mixing tank, churning disk and filtered apparatus shall 

be rinsed thoroughly uith distilled/deimired uatcr. 

NOTE : The churn splitter lid should be kept on at all 

times except uhen pouring saaples, in order to protect 

samples fran dust cmtaminstim. 

ii. Grab Sampling 

This alternative to c-site sampling is used vhen 

natural stream conditions (i.e. uniform nixing, high 

velocity wke c-siting umecessary, uhen rvsted 

pareeters require special handling or uhen nm- 

representative samples are desired. Prerinse the 

sanple cmtainer with uater fra the site. Position 

the appropriate ssnple container Lpstream klw the 

surface and allou the container to fill as required. 

The grab sample nay also be performad as a dip or 

surface sa@e uhen the stream velocity is too high for 

sqler penetration to any significant depth, uhen 

there fs large floating and slrtmrged debris, ,or uhen 

the stream is very shallou. 
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iii. Point Saaplirw 

Point raepling is used to obt8in a uatef rapi+ frm a 

specific depth in the liquid colum. A Kenmmer 

smplcr or similar device Is lwered to the appropriate 

depth anA a ueighted s=arenger is sent dam the 

suspension line to trigger the closing uxhmim. The 

sample away be corrporited with other point saaples or 

placed directly into the 8urple containers prerinsed 

with water froa the a- point in the Mater coltsm. A 

point saaptc wy also be taken in shallow waters by 

holding a smple container with the top stiLL m belou 

the surfnce at the desired depth, removing the top and 

allwing the conteiner to fill to the required volune 

then replacing the top ud removing the cmtainer from 

the liquid. 

2. LAKE Sawuffo 

The san@ing of Lakes is performed uith methods similar 

to those of stream saqaling. ‘Surface saqler should be 

taken et l depth of one Peter. If tmperature 

recordings at varied depths indicate a stratification 

of the lake, point (discrete) saaples shot1 be taken in 

the observad layers using a K-rer aaepler. These 

smples may be ccqosited or analyzed indivitilly. A 

PVC oanpler my be wed to lover a bottle through a 

vcrt ical or severa 1 verticats uhich uy then be 

conpasited apcrrjirq m the purpose of the sarrpling 

progrmn. Care should be taken Am ssnpling frm a 

boat that uater is net disturbed by the uake of the 

bat. 

3. ESTUARINE AND MARINE SAMPUNG 

The saqAing of estuaries ud marina Maters is 

performed uith the arth& used in the sampling of 

strearm and lakes. Stratification in estuaries Is 

observed with the recording of rpecif ic 

cm&ctivities/salinities l lmg 4 vertical to the 

estuwy bed. Snpting sche&les eust cmsider tidal 

stages and currmts. Surpl ing fran a boat should be 

parforrnd as far frm the stern as possible and mly 

after the turhrlme fror the wake has r&aided. The 

site should be qroaehed frcn douutreaa. 

4. BACIZRIOLOGY 

Bacteriology saplt, are to be collected directly into 

the special bacteriological conteiner. Saaple 

collectim devices (i.e. taposite saqlers, revage 

sanplers, etc.) are not to be used, for bacteriological 

saapl ing mless otheruise staied. The follouinq 

mthods are to be eq~loyed: 

\men rrpling 0 strem, lake, boy or bmstw~ter /1 

dircharpe, l grab scnplc ir obtained in the following 

msmer: 

7ake a bacteriological swle cmtafnr ud reeow the 

covering ud closure (protect fra cmtminetion). 

Grasp the container at the bare 4th one hmd ud 

plmge the container (openfog’ doccn) into the water to 

avoid introducing surface scum. DO NOT RINSE THE 

COUTAIWER. Pollition the mcuth of the container Into 
the current l uay form the ha4 of the colkwtor ud 

l uay frcn the sampling platfom or boat. The sapling 

depth should k 15 to 30 m (6 to 12 inches) belou the 

ueter surface. If the uater body is static, an 

artificial current CM be created by mving the 

cmtafner horirmtally in the directim it 1s pointed 

ud l uay fra the rulpler. Tip the cmtainer slightly 

quards to l ltw l fr to exit and the cmtalnr to fill. 

After rclarval of the container from the uater, pour art 

a mall portion of the supple to allow an l ir l pece of 

2 to 3 a (1 Inch) above the supple for proper alxing 

of the sauple before analysis. lightly close ud label 

the container. 

Uhen collecting a saaple at a depth greater than an 

l mD’a reach, use a Kcnmrer or wighted container 

rnpler. The devices are levered Into the water in the 

open positim, ard a water sample is collected in the 

device. The Kmmerer swpler is closd by a drop 

nessenger. The Keewrer saupler should net be usad to 

collect bacteriological samples without obtaining data 

that sqports its use uithout stcritizatim. 

5. SEDIMENTS AND SLUDGES 

The sampling of sediments/sludges in lakes, pm&, 

lagoons, stremns, rivers, chamela, seuers aid leochate 
seeps is generally l ccaaplished through the use of me 

of the follwing rtainlass steel or PTfE srrplers: 

- *coop or trowel 
- suepllng trier 

- &cket auger 
- sol1 coring device/silver bullet saapler 

- Veih-q-er aampler 

- uaste pile ssnpler 

- 8plit spoon snpler 

- Pmar dredge 

The fcctcrs that rm?rib&c to the se!ectfm of a 

sqlcr include the uidth, depth, flou ad bed 

characteristics of the frparrhrn t or rtremt to k 

swpled, & whether the srrple will be collected frua 
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the shore or I vessel. 

4. Sediment 

Sedimnts (aka ebottas mteriale) is a heterogeneous 

ardia ti therefore care eust be taken men designing 

an adequate swling plan to ensure co1 lectim of 

representative saeples. There are tumzrous factors 

such as particle size, organic content, streaa flow, 

resuspension rate, biological activity, and 

physical/cheaical proper1 i es uhich affect the 

concentratim d distribution of cmtwinantr in a 

sedirrnt syatm. 

The goals of sediment rnplfng are: 1) identify areas 

of highest cmtwination/iepact; 2) to delineate the 

full spatial extmt of cmtamimtim./inpsct and/or 3) 

determine hirot caditims. Thr nf gnz&est 

contamination uill occur in depositional areas In 

eystaas and these areas Ft be spccif iolly 

targeted by the sapling plan except in mbimt 

wnitoring there 8 sptlal cmpcrfte uwld & 

appropriate. The surpling team should specify the 

locatim of svlples, the collectim protocol, and the 

type(s) of sapling apparatus in the sqling plan. 

The plan should be thoroughly rcvieued prior to 

ieplement8tim. 

An Mte assessJnm1 of sedimnt quality involves 

four cmpmmts: 

1. The corcentratim of cmtamfnants (Bulk chaaistry) 

2. Potential for contamination of the envirorxwnt 

[alutriate, Extratim Proccbre (EP) and Toxicity 

Characterfrtfs leaching Proccdurc (TCLP)]. 

3. A measure of bioavailabilfty and toxicity of 

mvirmnmt rnples~(Tissue analysis toxicity 

testing) 

<I Assesment of resident biota (Casnnity 

bioassessment Internstiowsl Joint Ccxnaissim 

1988, Chapman 1989, USEPA 1989). 

These four c aponnts provide caplawntary data ud m 

single conponrrt CM be used to predict the 

arasuranmts of the other cmts. for instance, 

sadist chemistry provfdes fnfomatfm m the l xtmt 

of cmtaminetim but not m biologicai effects. 

Sediavmt toricity tests provide direct evidence of 

sediment toxicity but camot discriminate mmng 

cmtmninants nor predict actual in-situ resptxuee. In- 

situ responses of resident biota, rrarured by infame 

c-i ty analysis, provides direct evidence of 

cmtatxinant-related l fiects, but only if cmfarrding 

effects mt relatcd to pollution can be excluded. 

Sedirmt ‘evalustim eust be based m several techniques 

to provide strong evidence for the identification, 

de1 ineation, and ranking of pollution ir&ced 

degradatim. 

lt is Irpcrative that in sediment saapling, all data be 

cot lected considering the overa 1 I needs of the 

l ssessfMnt. As noted, bulk chaistry data may need to 

k awlemented with sdditionel informtim such as 

tote\ orssnic csrbm, c+H, end particle qrsin size in 

additim to site specific anaLytica par-ters. This 

inforamtim is not only necessary to fully chara;terize 

each sediment sample, but will also assist in any 

l tiqrent endel ing and assessment efforts. 

If the contamination event or the .greatest 

cmtaminatim occurred in the past, it is likely that 

recent actions have resulted in the deposition of a 

layer of relatively tncmtamineted sediewent m top of 

the sadimmtr of comern. Cumamly used dredges 

collect mly near-surface sediments and uill result in 

data biased low. In these situations, sediment corers 

MY b+ the mSt appropriate sMp1 ing device. 

Addftimktty, the analysis of the sedimnt can imlude 

frnctiming of the various layers fomd in the sediment 

cores (i.e., oxic an anoxic zones). 

Particular attention should be paid to chemicals that 

are very persistent in the aquatic environnent, have 

high bioaccwlatim potential, have high toxicity to 

aquatic organisms, and have a high frequency of 

detection. 

Surface uater data should be included in the overall 

harard l ssesment for sediments. However, in aquatic 

rystcaa that contain wiescent uaters such as lakes, 

wtlafK!s, ponds, and intermittent or slou rcwing 

stremu, the release of contaminants from the sediment 

aey play a significant role in surface uater plity. 

Lake stratification and associated anoxia mey effect 

the exchange of contaminants at the water sediment 

interface. Under these conditions it my be necessary 

to collect reasons1 samples or discrete samples at 

varicus depths. Elevated concentrations of cmtminantr 

in the water colum are indicative of I higher degree 

of concern associated uith cmteminated sediments. 

Note: When aslrpling for both surface uater and 

sedimmt~..at-the~s.~~~ion. alw .- --. ays cot lect the 

surface uater sample .I.j.rst. .__----- If the senplrs being 

collected are from a flouing stream, alueys star* 

a donrstream location and proceed -Ireem. ---. _ If samples 

are being collected frax a landfill seep, collect the 
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scdimt surplc first and then create a saall 

excavation. This ~111 l llw for the partial sutmsrsim 

of leachate saple containers. After the l xcavatim 

disturbance has had time to fill with leachate, proceed 

with s-1 ing. 

once contminants of concern for sedinxrnts have been 

identified, further evaluation of the ecosystem in 

vstion should be performd. It sust be aphasized 

that the screening levels criteria can only evaluate 

the’potmtial for biological effects to occur. In the 

mvironnent, my factors such as bioavailibility, 

species cmpositim, natural physical and chemical 

characteristics will determine uhether actusl adverse 

effects &ca express&. 

In collecting sedinbmt sanplcs from any swrce, care 

nust be taken to minimize disturbance ud smple 

uarhing as it Is retrieved through the 1iwid colum 

above. Sediment fines may be carried out of the saaple 

&ring collection if the liquid above is flouing or 

de+p. This msy result in collection of a non- 

representative sample CLX to the loss of cmtemiMnts 

associated uith these fines. Vhile a sediment ssnple 

is usually expected to be a solid matrix. samling 

personnel shwld avoid placino the saaple in the 

fl bottle end the excess li id. 

Decantatim pramtes the loss of uater soltile 

carpocrrdr snd volatile orpanics present in the 

Sedi WHlt. If the sMple is collected properly, any 

lipid that wkes it into the bottie is representative 

of sediment conditions. 

As uith aqueous tangling, a determinatim of tidal 

influerues m the i epouxhmt being s-led shwld be 

msde ad its effect m slnple collection shwld be 

detail4 in the sampling plan. At a ainiorn, the stage 

of the tide at the tiae of srrple collection should be 

recorded. Consideration should be given to sapling at 

varied tidal stages. 

i. Onshore 

If liquid f lou end depth are minimal rvld sediment is 

easy to reach, a trowel or scoop wy be used to collect 

the sediment. Houever, tiere the liquid above the 

sediment collection point is flouing or is greater than 

four (4) inches in depth, a corer or other device that 

eliminstes sample uashings shwld be used to collect 

the saple in an attempt to minimize wshing the 

sediment as it is retrieved. One of the coring devices 

listed in Chapter 6 uiil l llw the collection of an 

mdisturbed core of sedilrmt. If hoeqenlratim is not 

required, a decmtwineted trouel cmstructcd of 

appropriate nsterial should be utilized to transfer the 

snple from the corer directly into the bottle. After F-7 

collectim decmtminste the. sampling device before 

collecting the next snple. 

ii. Offshore 

In ran instances, the dimions of the i-es 

or channel dictate that a barge or boat aust be used. 

The device used for the sample collectim in this case 

Uill, again, depend qmn the depth and flou of the 

liquid above the sari@@@ locatim m-d the bed 

characteristics of the iapomdnmt. Generally, trowels 
or scoops camot be used in an offshore situstim. 

Instead, cores or dredges ere more efficient mans for 

scuple co1 lect im. The barge or boat shwld be 

position4 just Lpstrem (if it is a flouing 

iqanckumt) of the desired saple location. As the. 

corer or dtndge Is louered it may k carried slightly 

. donflou, apcndfng m the force of the flou. Upon 

retrfeval transfer the cmtents of the corer or dredge 

directly into the ranple bottle using a decmtwiruted 

trove1 of appropriate construction. Decmtaminate both 

the corer or dredge ard the trove1 before collecting 

the next raraple. 

. . . 
111. Proccdure 

f-“-Y 

Sediment staples collected from the surface Layer of a 

lake bottom or stream bottom may be obtained using an 

Eckmn dredge, Ponar dredge or hand scoop. If deeper 

sedirnmt sa@es are required, a core snpler shwld be 

used. loss of contaminates shwld be avoided by 

utilizing plastic bottles utw3-1 senpling for metals ad 

using brom borosilicate glass containers uith Teflor? 

lind lids for orgsnics. 

If corpositing or hmugenizntim of sedimnt smples is 

necessary, the optimal methods ui 11 depend m the study 

objectives. Isportent consideratims include: loss of 

scdimcnt integrity and depth profile; changes in 

chemical specistion via oxidation and r&rim or 

other chemical interact ions; chnnicat equilibriun 

disruption resulting in volatilization, sorption, or 

desorpt ion; changes in biological activity; 

caspleterbess of mixing; and ramp1 ing container 

cmtaminatim. Several studies of sediment toxicity 

suggest it is advantageous to subsMple the inner core 

area since this area is rmst likely to have msintaincd 

its integrity and depth profile and not be c-raised 

by cmtact uith the renpling device. Stbsenples from 

the depositional layer of cDcy•rn, for example, the top 

1 or 2 cm shwld bc collected uith the appropriate 

SiqJling toot. Rmrmber, sarrples are frequently of a 

.-. 

f-=-l 
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l ix4 depth but a 2 as sample is the most cormnon depth 

obtained. 

For som studies it is advantageous or necessary to 

ccapositc or mix single sediment smiles. Coqosi tes 

ususlly consist of three to five grab sanplco. 

S&am&es colltctcd uith a decmtwinstcd epprcpriete 

sampling scoop shwld be pieced in e decmtaminsted 

e~ropriete haul or psn. The c-site sanple shwld 

be stirred mtil texture ad color appear mifom. Due 

to the large volume of sediment uhich is often needed 

for toxicity or bioaccurulatim assays arrl chemical 

ONlyses, it may not be possible to use srrbsanpled 

cores because of saq+te size limitstions. In those 

sitwtioN, the investigator should be auare of the 

l &ve considerations md their possible bias4 affect 

m essay results as they relate to in-situ conditions. 

If samples ore to be analyzed from a certain particle 

size fractim or if the leboratory has wximm particle 

size limiteti~ (gmrally 2 nxn) the samples &t be 

sieved before transfer to the sMple bottles. Properly 

decmtmiNted, sieves of the appropriate comtructim 

(i.e., artaL for orpanics end plastics or PFTE for 

~tals) must k used. ALI sediment samples should 

errive at the laboratory uithin the specified 

l Nlytice1 rethod holding time, et C’ Celsius end in 

the expropriate cmtsiners. 

.- 

b. Sludag 

All rl&~e ssnples shell be represmtetive for the 

chnnical errd mysicel cherecteristics of the sludge 

r-ved from the treetment &nit process i-ietely 

preceding ultimate -9-t. For l xmple, if 0 

treatnrnt uorks discherpes &watered filter cake for 

I& l ppl ice1 ion, then swling l ctivity sust focus m 

the wtplt slu3gc stream from the deustering device 

[thee is, vacua9 filter, bed press, etc.) 

Sampling locetims shell k as follows mless alternate 

sapling locetions are approved by the Department 

- Sampling points for liquid sludges shell be et taps 

m the dischsrge side of the sludge purps. 

- for treetmnt works utilizing drying beds, one 

wrter crp sludge saples should be token at five 

foot inttrvels ecross the bed surface. Ueither the 

ueathered surface mr send should be included in the 

sqle. 

- For treatment uorks processing a deuatered sl4ge 

cake, sqling of the sludge should be taken from 

the point of sl&gc cake discharge. 

- For trea-t uorks uith e heat treated sludge, 

sgples shall be taken frm taps m the dischsrge 

side of positive displac-t purps offer decanting 

for the heat treatment tnit. 

Ihen a treatment works generates severs1 different 

types of sludge (for exanple primary, secordary or 

advanced uasteueter treatment sludges) l ech of which is 

r-cd sepsrately for ultiwte swwpnent, sepsrete 

ccqositr s-Las shell be collected end analyzed. 

The sqle co1 lectim, hand1 ing end preservations 

techniques set wt in Appendix 2-l shell be folloved 

for all sludge aNlyses. Staples requiring 

preservatim shall be preserved at the time of 

collectim. If a preservative camot be utilixed et 

the time of collectim (that is, inc-tible 

preset-vat ion requir-es), it is acceptable to 

initially preserve by icing the entire snple bring 

c-siting ad i-iately ship it to the leboretory 

at the d of the SMplinp period. Upon receipt in the 

laboratory, the svlple shall be properly praervtd. 

All samples shall be chilled et fwr degrees Celsius 

during c-siting and holding. For devotered or dried 

slulge sarrples, preservation shall consists of chilling 

to four degrees Celsius. Use of 0 chemi co I 

preservative is generally not useful due to fsilure of 

the preservative to penetrste the sludge wtrix. 

G. FLOW MEASUREMENTS 

During the cwrse of site investigations it is often 

necessary to essess the quality and quantity of liquids 

flowing in charnels. Uhile the quality of liquid is 

determind through fanpI ing end analysis, 

determiNtions of quantity of flou are mede through the 

use of field masur-ts. Flou informstim shwld be 

pethcred vhen samples ore collected to ellow I fult 

cherecterixetim of the cheml. Flw meesurmnmts 
rlso nsy be made uithwt the collectim of ssrrples when 

essessing the chemel’s potentisl es a migretory 

pathuey for pollutsnts. 

Flou is the mmmt of liquid going pest a referme 

point during 0 period of time. It can be celculated by 

sresuring both the averege velocity and the l ree 
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through which the liquid is mving. Flw is reported 

es VOIUIE per tnit time and is expressed in tnits swh 

as chic feet per second (CFS), QOLLW per minute 

(GPH) and millim gallons per day (MCD). 

Flw is aresured by a flw sb?tering system. Thh 

“primary et-tU is the arssuring strUCture thet 

cmtains the liquid. The l sectiry elmrnta is used 

to mke masurments fraa the primary l laaent md 

convert them to flou. 

Flou methods fall into tuo broad categories: open: 

chamel flou ad closed-pipe (pressure con&it) flw. 

In open-chamel flw the liquid has a free surface; in 

closed-pipe f Lou the ueter capletely fills the 

cm&it. 

1. OPEN-CHANNEL FLOW MEASUREMENT 

The open-charnel priasm element creetes a ~JWW 

relationship bctueen flw a4 depth. Under these 

corditims, the charnel uidth is krwm ud the velocity 

does me Ned to be naasured. The secondary et-t is 

used to mesure depth at a specific mesour-t point. 

All open-chenwl primary l lemnts creete observeble 

flou profile cherecteristics by mniplleting the 

charnel slope urd size. The flw is constricted and 

made to drop through a steep and precisely dimensionad 

sectim (the priory l lancnt) before flow through the 

regular chamel is resuned. A knom and repeatsble 

relstionship ktueen depth and flou results. 

Starting saue disctie wflou of the priwry l lment, 

the liquid uill be relatively deep a& rlw moving. As 

it passes throuph the primary l lermnt, it vi11 becane 

mch shallouer and faster. Dmflw frm the priory 

elrnrnt the liquid uill return to a deeper and slower 

condition. 

The flw is %lkritical* in the rgflou a4 do+mf[w 

rtsch and ~stq-?rcriticet~ when it is moving shallwer 

sod fester. A hydraulic lift occurs as the flw 

changes betueen stiritical ulj rqercriticat. In all 

ceses the emroach flw eust be subcritical end the 

change from s&critical to srgercritical sust be 

clearly evident. 

The depth of the liquid in the primary elmnent is 

measured et a psrticuler locstim in the charnel. The 

depth-to-flou relationship is only accurate st the 

mesurinp point. The depth can-& ocasured directly 

frm the throat or it can be skasured at a stilling 

well. 

A stilling wll is a smll, circular uell, connected to 

the throat or to an qtrem Pcasuring point of -the 

flum or ueir, gmrally through a swll-dieter pipe. 
,Y-- 

The stilling wll provides a calm pmling area tiere 

the depth can bs accurately measured. The uater level 

in the stilling wll is the aam as in the fluac or 

wir at the measuring point. The stilling wll should 

only comect to the flun or wir at the nesuring 

point for the &vice being used. Stilling uells are 

not affected by uave l ctim, foam or flosting or 

prtially srtmrwd debris. Frequent cleaning MY be 

necessary to keep the well and the comectim to the 

fluns or ueir clean to ensure accurate neasuraemts. 

The accuracy of both the priory and secondary l lsmnts 

should be cheked. Observe the flw thrarph the 

prinsry elanmt for certain characteristic flw 

caditions described in the follwing secti-. Check 

the secorrbry element try crmpsrinB the ‘depth reading 

uith and i ndqmdent depth raeasurrrnt. Convert depth 

rasurments to flw using hydraulic cqwtims for the 

arrsuring device ad evaluate the calculated flows uith 

those indicated by the measuring device or the etteched 

totalizer, recording disk, or discherge meter. 

2. OPEN-CHANNEL FLOW MEEFIS 

This type of flune is designed to be installed in an 

existing chars4 providing the chamel is on an 

acceptable slope and the flows do not exceed the 

f LM’S caplcity. The fluac is sized by the diomsim 

of the chamel. For exqale, a six-inch Plueer-Boutus 

flug is u8ed in a six-inch channel. Sfnsller Pelmcr- 

Owlus fluors of the uquick-insertY type are often used 

&e to the ease uith which their inflatable collar is 

inserted into the exit section of a pipe. 

-.. 

Uhm installed, a Palmr-Bwlus flune is preceded by a 

sectim of straight pipe (ebout 25 pipe diameters long) 

arrj m an l cceptsble (subcritical) slope. The point of 

=asurmmt for a Palmer-Bwlus flune is located at a 

distance D/2 rqstrew fras the top of the flunr, uhere 

D is the size of the flune. 

The depth-to-f lw relationships for Palmer-Boulm 

flumes ore available in tabular form. The depth, H, IS 

THE VERTICAL DISTAYCE BETU’EEW THE FLOOR OF THE FLW 

ABD THE UATER SURFACE AT THE HEASURIWC POINT. The 

distsnce from the charnel bottom to the floor of the 

fluae is l pproxiwtely D/b. This dimension may very 

considerably due to the uey the flune is installed or 



H. GROUND WATER SAMPLING PROCEDURES 

1. SCOPE 

These proce&res describe recomamded nthods as wll 

as rinial ly acceptable rrthods for obtaining 

represents1 ive proutd uater samples for organic, 

inorganic, ml&e, nutrient, bacteriological cvd other 

general chunical anslysis. GrouxI uater monitoring 

uells, homeouners’ private supply uells, ir&strial or 

su~icipal slgply uells are the potential swrces of 

these carpIes. These prochbres are to bs follwecl by 

Department percomet, contractor percomet or anyme 

srtritting &to from wlls to the YJDEPE. Analytical 

data derived fras smples cbtainrd in a uay JIich does 

not mt the minisue criteria wtlincd herein will not 

& accept4 as representative. At1 provd uater 

rmftortng wlls shwld be constnrted in l ccorbnce 

with current YJDEPE specfficatims or to any WJDEPE 

approved changes to these specificationr. Reference 

should also be mde to ASTM 05092-90, Yell Design ard 

construct ion”, along uith wll specificatims available 

frm the Department~s Uater Allocatim Bureau. 

Monitoring wll specifications for Bedrock Forinstions, 

Urmsolldatad Forrrtlau, ard Confined Forutims l ra 

proviM in ~ppmdix 7-1 of this sactim. 

2. SAMPUNO EOUIPMP~T 

The cquipncnt utilized for specific grarrd ueter 

smpllng episodes csn very greatly dependme m the 

follouing factors: 

a. 

b. 

C. 

d. 

l . 

1. 

9. 

h. 

I. 

type of wli (i.e. scnltoring ~11, srqply nlll 

depth of wll 

dluter of uell casing 

depth to uater 

cmtrinmts likely to be ancantered 

mslytes of interest 

length of opn hole (bedrock ~11) 

slot size of screen, screen type ard length of 

screen 

expect& recharge rste of uell 

Equipnmt to be utLlixed for prouid ueter sapling 

generally falls into tuo categories; that used to 

evacuate ueter in the uell casing ud that used to 

collect a discrete supple for analysis. Houewr, in 

sa instances, the device utilitcd for l vacuatim wy 

be the sane device utilized for saple collection. 

Types of cqilipat rvailable for grand ueter scnple 

collectim inclrde the follwing: 

a. 

b. 

C. 

d. 

e. 

f. 

Uottm-fill Bailer (single or do&le check velve) 

Peristaltic pnp 

Bladder purp 

Packer purp 

Inertial pap 

Syringe Sapler 

Site-specific smling conditions vi11 dictate the 

ideal sampling cqjipnmt. tmrally, asopt ing 

cguipnmt uhich minimizes egitatim, air content, get 

exchange, and depressuriratim is preferred. 

Senpling devices uust be cleaned, preferably by the 

laboratory performing the a~lysis, utilizing 

recomnemkd eqtipneot cleaning proce&res (refer to 

Chapter 2 of this smnusl). The sapling device should 

be dedicated to the individual uell locetim for me 

day of saapling and wrapped in cleaned, oven beked or 

l utoclaved aluninun foi I. The sampling device should 

remsin urapped in this mamer and stored in an aree 

here cmtaninatim uili not occur prior to its use. 

Dou, hole devices shwld not be transported in the same 

vehicle storing gasoline or gasoline pouered equipment. 

ANY DEVIATIW FRl34 THE ABOVE PROCEDURES (LIST BE 

APPRDVED IN URITINC BY THE N JDEPE PRIOR TO 

IMPLEHEWTATIOU OF THE SAWLING EVENT. 

Types of equipnmt availeble for uell l vacust1m 

incluie: 

a. Cmtrif~el pufp/Disphragm pnp 

b. Sctmrsible purp 

c. Peristaltic pnp 

d. Bladder pnp 

l . Packer puq~ 

f. Gas displacment prmp 

9. Gas pistm p4q1 

h. lnrtial pnp 

i. Bottom-fill bailer 

In tiitim to an evacustim arxi sqling device, other 

cquiprrnt necessery for a sampling episode my include: 

i. 

b. 

C. 

d. 

l . 

f. 

9. 

h. 

Uater level irdicator 

l steel line ti chalk 

l electric tape (i.e., interface probe, slope 

irdicator, H-scope) 

Saple cmteiners (proper size ad corrpositim) 

Preservatives, as needed 

Ice or ice pecks 

Field instr-tatim (i-e., PID, FID) 

Field and trip blunka 

Bard field logbook 

Smple analysis rq.azst forars 
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1. 

1. 

k. 

1. 

m. 

n. 

0. 

P- 

9. 

r. 

3. 

t. 

U. 

V. 

Y. 

X. 

Y- 

2. 

Ch*in of cusrod, foraa 

Chain of custody saala 

Smple labels 

&propriata personal safety qipment (i.e., 

disposable gloves) 

Appropriate hand tools 

Key?? to locked uciis 

Metal filtering devices 

pn peper, narrou range 

Field masurmmt instrunmtatim (tarp., specific 

corbctance, pii l tc) 
Plastic sheeting, ties ad bags 

Calcustor, uristuatch, timr 

Saaple shuttle (cooler) 

lruklible swkar 

Calibrated bucket for purge water masurnaent 

Distilled and deionized uater 

Laboratory grade glassuare detergent 

Paper twels 

Staintess s&l clasps 

3. SAMPUNQ FUN 

Prior to the impleaentatim of any sanpiing episode, 

the specific objectives of the program aust k 

established (refer to Chapter 1 of this swwal). 

objectives of a groud uater sarqling program should be 

specified in the sulpling plan and sasy include: 

a. determining the potability of a private or 

ssmicipal supply well 

b. investigating the presence or absence of 

contamination in a given study area 

C. investigating the wgnitvde (i.e. the vertical ard 

horizontal extent) of a knom or suspected 

contminant ptuse. 

d. determining grard Mater flou direction 

e. waluating the hydrogeological characteristics of 

the wifer(s). 

f. identifying potential raceptors amI receptor 

pathways 

The design of a grourl uater swling prograa can be 

affected by the presence, iocatim, paping schrble(sJ 

ard rate(s), and cmstructim of existing uells. In 

cases of suspected cmtainant sources, there smy k m 

monitor wells available to sample. In this case, 

private nils luy ba used to help define the presence 

or absme of cmtaainatim. Houever , this should mt 

be a standard practica. Private at&y uellr should 

only be used to evaiuate potability am! to getker 

praliainsry data. These ualls should not ba used as a 

sLtatitute for properly located a& cmstructed mitor 

uel la. 

4. QUALITY ASSURANCE 
i-- 

troud uater rardial investigatiw ad l ssociatd 

laboratory analytical costs demMd that sample 

integrity be auintained bring snple collection. 

Laboratory analysis, m raatter hou sophisticated, wy 

mly be represantative if the swle supplied to the 

analyst has retained its integrity. There are many 

areaa to rrhich specific l ttentim aust be paid: sass 

relate to uell drilling and develqxnenr prcccbres, 

uell construction swefials, or heavy equiprent 

decmtmirution and are discussed l lstiere in this 

alarust. Issues addressed in this sectim inclti the 

dscmtminstion proccbre ad the construction 

nsterials used for svrpling aqipnnt. 

8, Euuiumcnt Cleenino and Decontamination 

For each sampling event, all field rasuremmt ard 

sapling quipsent that will enter the ueil suat be 

cleaned prior to ita entry into the uell. Field 

masuraamt quipsent such as uater level indicators 

should be cleaned in the follouing mamer: 

i. uipe uith a paper touel to remove visual debris 

ii. tap water and laboratory grads glassuare detergent 
f--l 

U&l 

iii. tap uster rinse 

iv. distilled and deimized uater rinse 

faapiing equipnent mst be cleaned by the appropriate 

mthodology discussed in Tables 2-1 ard 2-2 of this 

-1. The requirement for dedicated quipnmt shall 

aHY to ali bailers and leader wire used for 

collecting snples when data uill be s&mitted to the 

YJDEPE. Add~tibnally, bailers and raepie bottles sust 

be physically separated fran puips ard generators 

&ring transport and storage. Pufps and equipncnt mt 

mmuble to laboratory cleaning msy be field cleaned 

utilizing approved methodologies discussed in Chapter 2 

of this sawUa1 tsec also ASTM D-5088-90 

uDecmtaminatim of Equipomtu). 

6. Comoosition of Constfuciton Materiels for 
~emdino Eauioment 

The coeposi tim of mteriala c-rising grcurl water 

smling eqdptant is critical to the collection of 

vr!id mitering fr.f~rsta:!m prticularly uhen vo!atile 

organic, ph sensitive or valence rebced chemical 

constitumtr are being evaluated. The cmstructim 

swerials which ccsas in contact with the sMple are as 
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critical as the conposition of the laboratory sqle 

containers. Racaaw!f&d wteriaia for baiters, pnp 

wt*, t&if%?, other sapling devices Md associated 

-rat- in decreasing order of preference are: PTFE 

(Teflm?), stainless steel 316, stainless steel 3oC, 

polwoW(-, Linear polyethylena, PVC, Viton, 

conventional polyethylene. 

The majority of YJDEPE regulatory program require that 

the bilers be cmstrutcd of PTFE or stainless steel. 

AdditioMlLy, any other devices contacting the uater to 

be sanplcd shwld be cort&ructed of PTFE or stainless 

steel. The reader is cautioned that exceptions to this 

rcq.rircmmt shwld be cmfirraad and approved by the 

ragulatory progrm having project oversight authority. 

Trrbing utilized in ueii l vacuatim may consist of 

mtariala other than PTFE, but MY mt be utilized for 

arrple collectim and it is recDmnended that it rhwld 

be dedicated for use in each indivickral uell for that 

particular rnpling event. 

f. Qua/it y Con trot Elankq 

In an attempt to identify external variables affecting 

grarrd uater rmle integrity, the WJDEPE has initiated 

a progrm of qwlity control blanks. The 4Jelity 

cmtrol blank rarple progrm is a two track spproach 

using both a trip and field blank. The trip blank acts 

as a check m potential cmtminatim swrces in sqle 

cmtainer preparatim, rthod blank water, and senple 

transport. The field blank serves as a check m the 

clean1 iness of the rumpling cquipaent, potential 

l tmspheric cmtmirutim and the effects of sapling 

proccbres m the analyter of interest. 

It is the YJDEPE’r policy that all grard water ranpie 

data that ulll be r&xaitted for revieu and validatim 

rat be l cc~ied by field and trip blank data. ANY 

DEVLATICW fRCM THIS POLICY WST BE APPROVED BY THE 

YJOEPE IN LRlTlYG PRIOR TO THE ~EWCEMERT Of ARY 

SAMPLE COLLECTIDY. 

for mre inforaWim m blank saaples (handling time 

restrictiona, preparatim methods, frqumcies. etc.) 

refer to Chapter 2 of this mawal. 

5. SAMPLING PROCEDURES 

9. Semolina Monitor Wet/s 

(See also, c. lreil Purging or Evacuatim 

Procechrresa and d. nCromd Uater Sanpling 

Procebraa) 

Evacuation of the uater co1ua-1 in a aonitor well is 

required prior to saaple collection. This reauves the 

atding uater colrmr and induces gromd uater flw 

fras the surromding formstim into the uell. The only 

exceptim to this standard procedure is if the 

objective of the l aapiing event is to detensin the 

preocKe of dense or light phase non-aqueous phase 

1 iquids. 

Access to monitor wells wy be difficult and the uells 

thcrselver hard to locate in the field. Obtain 

information on the location, access, penaissim, etc. 

before visiting the site. Monitor wells usually have a 

friction cap or screu cap, and should be locked. 

Therefore, keys to unlock the uells and tools for 

reauving the caps are often necessary. 

If several amitor uells aust be ranpled, proper 

identificatim of each uell is essential. The uell 

pertait rum&r assigned by the WJDEPE or any other 

assigned rum&r should be knoun. If nu&rs are not 

assigned, a precise field description of each well 

location is essential to avoid cmfusim of srurple 

results. vhen several monitor uells of know or 

suspected cmtraainatim will be s-led, the least 

cmtminated uell shwld be saapled first, and 

thereafter saapled in ascending order of cmtaminatim. 

Yell head readings using photo or fla ionization 

detectors CPID or fID1 can aid in determining the order 

in rhich UtllS should be s-led by providing 

informatim m levels of cmtmainatim. 

6. Field Measurementq 

i. Uater Level Heasurmmts 

Uell depths l rd uater table depths can be determined by 

various measuring devices. A canaonly used device is 

the l lectrmic uater level indicator. These mits have 

a tape divided into incr-tnl measur-ts of -01 

feet and two cordxtors forming a probe. Uhen proud 
. 

aster is encomter’& tha circuit is coapietc ud a 

light, meter or audible buzzer is activated. The depth 

to proud uater is then measured from this point to the 
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reference wrk m the imer casing of the Imitor uell. 

Uater indicator pasta/gel acts as colormtric test 
nrthod uhen the paste canas in cmtact uith Mater. It 

ia a+ied to the bottaa feu faat of a masuring tape 

or rod. The tape or rod is then louered into the uell 

and raPsins for less than one minute. The vetted 

tape/stick gives the depth to the top of the liquid ard 

the color change sectim indicates the depth to water. 

This procebre is good to t 0.02 feat. 

The least recQnrrnded device is a measuring tape uith a 

stainless s-teal rectal ctq on the md r+lich amkes a 

.apop” $4 t&n hitting the uater surface, hence the 

- a-r’. 

Uellr with a non-w phase liquid layer m the 

surface pose a problao chm measuring the level of 

grourf uater. Electrmic uater Level indicators uili 

mt wrk in this aaterial, so alternate lvthods nAst be 

med. These include uater indicator paste, bailers ard 

interface probas. 

&xc the surface level of the non-qous phase iic(uid 

layer has baen determined, a clear bailer iS iouered 

into the uell and slouly into the product, being 

careful mt to stirge the bailer. The bailer is 

raised ard the pro&x thickness mearurcd. Qwe the 

prodrt thickness is knom, the depth to uater wy be 

determined. This mthod has inaccuracies &e to the 

operation of the bailer. 

A uxe accurate and easier device to use is the 

interface probe. This probe uses an optical acnior to 

determine if the probe is in liquid ti a condxtivity 

sensor to determine if the prok is in uater. t&en 

raim this pro&, l uh phase can br naasured 

in&per&nt Ly. The hydrocarborr-air interface reading 

shwld be takm first going frm the air to the 

hydrocarbon surface to pravent dripping hydrocarbons 

fraa enhancing the thickness reading. Tha 

hydrocarbon-uater reading Is beat taken going rp frm 

the uatar to the hydrocarbon layer to prevent 

hydrocarbms fraa coating the cadrctivity probe which 

uwld also edwnce the hydrocarbon thickness reading. 

This is best done by lwerfng the probe quickly through 

the hydrocarbon layer minimixing the cmtact tier Of 

the pro& in the hydrocarbon phase. 

The key to accurate readings by any method is proper 

collection ,of the rasurenenta frm the same survey 

point, preferably by the amas pram 4 tapa to l wid 

any proccbral differences. Readings l hwld ba rde 

three to four times. All wit ~asurcamts should be 

performed the aam day arxf prior to l vacuatim of any p 

wllr vhich mry influence grovd uater elevations in 

the area of the investigation: 

Uater level elevation eq.ripaent rhwld be properly 

decmtaminated to avoid cross cmtaminatim. In 

certain circutatarzes sensitive cvts of an 

interface probe amy be carpromised by the use of 

rtaldard decmtwinatim l olventa. Alternative 

solvents wy be used ~WI approval of NJDEPE. 

hce a well has been located ti prwrly identified, 

the field raruranantr list& belou should be mted in 

a field logbook. Pe certain that the proper uell ia 

Mng salacted. The riaidmtificatim of a rnpling 
point in the field ui 11 result in erroneous data that 

ary affect important decisions. 

ii. Physical Ileaauraamts 

- dianrter of protective wter casing 

- security and integrity of the uell 

- wllnuttierLuellperritnurkr 

- imer diameter and construtim wterial of the 

imer uall casing 

- total dapth of the uell fraa the top of the Imer 

casing or surveyor’s amrk, if present (nraoured to 

0.01 foot) 

- depth fraa the top of the casing to voter (recorded 

to 0.01 foot) 

- thickness of floating product, if any 
- calculatim of the linear feet of uater in the wll 

by srrbtracting the depth to uater frma the total 

depth of the uell. Note: uater levels shwld be 

obtained from all uells prior to raapling the first 

~11, thus avoiding interference problum. This 

also allons one to deternine if any ~11 is damaged 

or nay pose a problCm for raapling. The capacity of 

commn casing diaraeters are aa foil-: 

basins Dieter (ft,l Callona/Linear foot 

2 inch (0.1667) 0.1632 

4 inch (0.33331 O-6528 

6 inch (0.5000) 1.4688 

8 inch (0.6667) 2.6112 

10 inch (0.8333) 4.0800 

12 inch (1.0000) 5.8732 

f---l 

The &rant of uater within the well casing is 

calculated by aultiplying the linear feet of uater by 

the volunc per foot for the proper diameter casing. 
,/--\ 

, --* 
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Exmple: 

Total depth of veil caring: 100 ft. 

Depth to uater: -20 ft, 

Linear feet of uater: 80 ft. 

2 inch casing: 0.1632 x 

mmnt of uater in casing: -13.06 gal. 

The -t of standing uster in the casing shwld then 

be multiplied by three (3) to determine the miniaua 

volume to k purged fraa the well prior to raaple 

cotlectim. The total volun2 purged should mt exceed 

five (5) tim the amovlt of standing uater in the 

uell. 

Alternateiy, m2 can use this foraulo to determine the 

gallma in any diameter well: 

Yudxr of gallons u 5.8732 x C2 x H 

Uhcre: t = casing diameter in feet 

H = height of voter colum in feet 

iii. Physio-Chemical Parmeters 

In addition, to the physical aeosuremmts taken above 

ad other infomatim that away identify the ~11, 

physio-chemical infowtim including . specific 

conbztance, pH, at-d t2aperature should k recorded 

&ring uell evacuation ard before ti after sqle 

co1 tectim. 

i. Theory 

Obtaining r2prerntativ2 grou-d uater ampler froa 

amitor bl2llS is required for all gromd uater 

pollution investigations in acv Jersey. The length of 

tiac for &ad uater conditions to acome 

representative at vd ruar the monitor uell (the 

stabilizatim period) vi11 vary d2p2rding m site 

hydrogaologic corditiw, drilling authods and mnitor- 

wll dent-t rrthods. Crowd uoter flou velocities 

are typically less than me foot per day and natural 

flushing rates are generally slou. If a monitor well 

is drilled, itutalled ud dcvelopcd so that a 14.foot 

radius arand the uell uas left as mrepresmtativc, 

and a futural gromd uater flou rate uaa one fmt pr 

&Y, it uwld take 14 days for representative groud 

uater to reach the uell. Sampling a monitor uell 

imcdiate~y after developnmt uili gmraily not k 

e or the static gromd uater quality 

corditiau at the hori&ntal ad vertical locatim of 

the axnitor uell’r intake interval. Therefore, al 1 

neuly conatructcd and developed rnitor &it-sm. 

l lloued to stabilize md aq,rilibrate uith’the qifer .__ _._. ___-.-...-- ._.-- .-- -- 
for a l iniaus of tuo wets 

.--- .._____ .---------- 
prior ___-. -. to aqling. A-.- .__. 

Monitor uell developrrnt is required to: rave 

drilling fluid rai&ea raaining in the bordole or 

rurrouding aquifer, remwe isported drilling uater 

lost to the aqifer bring the drilling proce&re, 

ratmve grund uater in the borehole or surrarrding 

aqifer rrhich hor been affected by the drilling process 

or drilling or uell construction amteriala, restore the 

hydraulic propertia of the formation imriediately 

rurranding the axmitor well, ard allw gromd uater to 
frrly flw to the mitor ~11. 

Inatollatim and cmstructim of monitor wells may 

thamaelveo Biter the quality of proud uater in the 

rurr#rrjing aquifer. Site-specific r&surface 

conditions should be used to determine the appropriate 

nll develqmmt tachniques. Many tilncf it is a 

combinatim of the techniques mentimed belw which 

uili be neceaaary to produce 0 properly devaloped 

mnitor uell. Also discussed are certain wtcanen 
- - 

inherent to the uell dev&~pmmr tar-tan 

be- mitigated by follouing the 
p,M.-.- .-’ ------- 

. High velocity air jetting, air lift or surge block 

developnent methods amy introduce air into the 

aquifer surromding the monitor well, and this air 

has the potential for altering gromd uater quality, 

particularly for volatile organics. 

Dverpnping of a aonitor well for d2velopo2nt my 

drau grand uater to the amnitor well frcm 

cwiberable distances arcl drau grou-d uater of 

qmtity mt repreaentstive of the horirmtai ard 

vertical location required by the monitor ~11, 

especially in an isotropic a&or bedrock a+fers. 

Organic drilling fluid residues and imrganic 

reribes of bentmite have been fand to r-in in 

ard near uells, even after proper developnent, ard 

these residues have ken fomd to affect uater 

quality including chemical oxygen danand of gromd 

uater samples for qx to 100 days after carpletim of 

dweiopnmt. 

Won-aqueous phase liquid contaminants may be pushed 

auay or draun to a aunitor uell location during 

dw2icpneiii, d2pmdirg m tht ckvt!owt, mthod, 

resulting in non-repres2ntativ2 proud uat2r samples 

being obtained. 
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- Suspended acdiraent in gromd uatar of a mmitor uall 

rrhich is not carplately removed by devalopamt and 

not allowed to settle art MY affect the guallty of 

grotnd uater sqlcs obtained fron the ~11. 

Therefore, a period of tiata is requirad to allou a 

l ud/gravel pack to settle l rcurj a amitor wll 

8creei-t. 

trovd water potlutim investigatims in Ueu Jersey 

oftm base expensive rite related investigatory arrA 

rancdial action decisions m initial (first sampling 

event after deveigment) grti uater saaple analyses. 

Therefore, before grard water saaples arc collected, a 

carplete uderrtanding of the -itor uell’r design, 

construction and hydrogeological setting is necessary 

in order to properly interpret any anaLytica results. 

The uell evacuation proccbre l llous representative 

gnu-d water to enter the uell. Air scnritive 

parwters ruch as dissolved oxygen, ph, tcrrpcrature. 

Eh and specific codnctance are best wlytad uith the 

use of a flow through cell, eliminating sample exposure 

and influence by air. However, monitoring of these air 

sensitive parroters for well stability wy not k a 

reliable indicator a8 to uhen to collect a 

representative scnple. Therefore, if a cmstant 

fmnitor is not used &ring uell purging, a ssnple 

should be collected uithin 2 hours after 3 to 5 volunas 

of uater have been purged from the uell. The voluna 

evacuated and l vacuatim rate should be recorded after 

each purge and sample episode d repeated for 

subs-t sapling events. This proce&re uill give 

consistent results for each veil. 

~verv reasonable effort mat be made to keep -+!I 

rates lou to avoid oveming or -ins the uekl to 

drvnes S. To l ccarptish this, plrp rates may be 

adjusted ard paping ti- extended in order to rcIIpve 

the required three to five wll volm. In no case 

shwld the tim of sapling exceed 2C hours after 

wgiw. The l vacuatim rate of a aonitor wll should 

not exceed that of the devtloprxznt of the well thus 

altering the hydrogeological properties of the a@fer 

in the vicinity of the ~11. 

In some situations evacuation of three to five voluacs 

may not be practical in uells uith slou recoveries. If 

a uell has ken pnped to near dryness at a rate less 

than 0.5 gallons per minute, the uell shwld k aLLowed 

to recover to a voluaa sufficient for ssnpling. If 

necessary, sapling uithin the two hwr linit MY be 

exceeded to altou the uell to recover sufficiently for 

saapling. 

There are several reasona uhy the well ahould not be 

piped belou tha level at &ich the grard uater enters ,n\, 

the ~11. In certain fomtions, uater entering the 

wll at the top of the scram4 area vi11 fall into tha 

pt.qd dry wall. This cascading effect my aarate the 

grou-td uater to be aasg~led, thus resulting in the loss 

of volatile organic coq3ou1&. Secordly, wing to 

dryness can cause dehydratlm of the saturated zone; 

again volatilaa my ba lost c)x to l eratim uithin this 

zone. Witimally, other cmtmainantr say adsorb to 

forakatim ataterials rherc a dehydrated zone is created. 

As a result, those s~ptes collected qmn the recharge 

of a wll ‘prped to dryness may not correctly 

characterize grourl uater qLvlity da to me or awe of 

the above effects. 

There are certain circunstances tiere a uell uill mt 

be screened across the uatar table, such as the 

follwing: 

a. 41s screened for collection of depth discrete 

grard uater saa@a, 

b. bedrock wlls uith several uater-bearing zones, 

C. very slou recovering ~11s. 

In these circunstances, the wll aust mt be piped as 

to aLlou the proud uater level to fall belw the LOCY 

uhere uater enters the well. If a nil i8 evacuated to Y----Y 

drynor or below the well screen, oaaples shwld not be 

coltectcd until the entire screm is covered by 

formation uater. This shwld also be doe-tad since 

the smx~(c’s integrity may be severely altered. 

ii. Evacuation Methods 

There are cony lrcthods that aa~y be used 

evacuatim. Not all methods are acceptable 

conditims. The selection of an l vacuatim 

for wall 

u-tder all* 

method is 

usually dictated by the depth to uater. lhe prcf erred 

elKi UJst c amnnly wed rthoda involve the usa of a 

centrifugal or peristaltic purp (*en the depth to 

uater is less than tmtv-five feet) and a swrsible 

pnp (*hen the depth to water Is greater thm tuanty- 

five feet). 

It is prmom t to ensure that the evacuation procdre 

does not cause cross contamination from me uell to the 

IWXK. Therafore~t~~,prcferred pcthod eaploys 

dedicated tx(neu dedicated linear polyethylene 
, .- --- 

ASTH drrrXi?$-u=adeY-•nd-prq=7-Since in puy 
UT-.- _- .- 
c*ses it may not lx practical to dadicatc a pnp to a 

specific ~11, it is permissible to decmtwinate this 

cquimt betueen wt 1s. if l pprovad methoda are used 

(refer to Chapter 2 of this mnual). Tubing should 
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aluays be dedicated to each irafivi&al uell. Clesned 

equipment entering the uell should not be alloued to 

cmtact the grourd or any other potmtially 

cmtuninatad surfaces (i.e. gasolin pnpa). If this 

rhwld occur, the itax should not be placed in the well 

or utilized for evacuatim. 

Prior to evacuatim check the uell for floating 

product. During evacuatim, the pnp intake or t&ing 

ah.11 be kept at a maxima distance of six feet klou 

the uater level. The pmp into&e or thing shall be 

louered as the uater level decreases to maintain this 
- 
dv In instances uhere the total depth of 

standing uater in well casing is less than six feet, 

begin l vacustim rear the top of the uater colum arxi 

louer as stated above. Follouing this proce&re vi11 

ensure that all static uater vi11 be reatoved prior to 

snap1 ing. 

Note: The disposal or discharge of floating prakrct or 

hydrocarbons, and the discharge of highly cmtmin&d 

uater may r-ire special purge uater collertim and 

disposal procedures. 

Recmrdless of the evacuation procedure used. the 

l vacuat ion rate should not exceed that of utl I 

deve I opnent . This vi11 cause a ar&vel~t” of the 

uell resulting in a turbid smle. lnformetim m the 

various mthocb of l vacuatim is provided as follous: 

Finally, the follouing information shwld be recorded 

in the field log for each mnitoring uell sampled. 

Before Purging 

- Date, tiau, ud ueather corditiw. 

- Uell nunkr L uell permit rurber. 

- PI0 or FID reading take fram the ~11 iorrdiately 

after the cap is rmved. 

- Check for free pro&ct, measure thickness if 

present. 

- pti, dissolved oxygen, tmperature, L specific 

corrr)wtivity. 

- Total depth of wll from the top of inner casing or 

surveyors au3rk if present. 

- Depth frm the top of imer casing to the top of 

screen. 

- Depth frm the top of inner casing to uater. 

- Estimated uater volune in uell. 

After Purqing 

- Purge rate(s). 

- Total voluas purged. 

- pH, dissolved oxygen, temperature, L specific 

eon&tivity. 

After Saulins 

- Start Md md time for senpling. 

- pH, dissolved oxygen, tmperature, L specific 

corduEtivity. 

- Saapling atethod. 

Any caaaents concerning field observations during the 

grovld uater s-1 ing event, i.e. slou recharge, 

turbidity, odor, shnnr, PI0 or FID readings, etc. 

ahall also be reported. 

iii. Evacuat im Procedure Using Suction Lift 

Purps/Centrifugal Purp3 

Suctim lift pnps (i.e. diaphragm and centrifugal) are 

pnps utilized at the gromd surface uith polyethylene 

trtring inserted into the uell. They are used to 

evacuate the well prior to saa@ing. The tubing aust 

k m and dedicated to a particular mnitor uell and 

as the trrbing is inserted into the ~11, it aust k 

cleaned uith distilled and deimized uater. The tubing 

shwld be equipped uith a decmtminated foot check 

valve to avoid having aerated uater fran the pnp fall 

back into the ~11. 

If a foot check valve is not used, care aust be taker 

to ensure that the entire pnp ispeller chm&r is 

drained after being used and then thoroughly 

decontaminated as specified in Chapter 2 of this 

aam.1. Also, uhen rcmDving thing uithwt a foot 

check valve after l vacuatim, the pnp aust continua to 

operate to avoid purged uater remaining in the t&ing 

and pnp chsmkr fra falling back into the uell. 

The liritatim posed by this type of pnp is its 

suctim capability. tenetally the voter level aust be 

uithin tuenty-five feet of the ground surface. 

note: Care nuSt be taken as to the swrce of the uster 

used in priming the centrifugal pnp; DNLY potable 

uater l hwld k used. 

Note: These purps may only be used for uell 

ewcutim, not for groud uater sampling. - 

- Start and end tiac for purging. 

- Purge rthod. 
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Iv. Evacuation Procedure Using Portable Stirsib 

Pm 

Uhen the depth to uater is greater than twenty-five 

feet urd if the dianztar of the uell casing mill 4Llou. 

a porwble atirsible puq should be utilized. 

The prrp rmat be c4refully louered into the ~11, 

trailing 4 discharge hoae, electrical cables Md a 

security cablo constructed of approved msterial (1-e. 

single-atrand stainless steel or polyethylene). The 

security cable should support mat of the ueight of the 

pnp. These ltaar cm be bvdled together at ten foot 

intervals uith plastic l lectricim’s tier or stainieaa 

ateel clnpr. Ouct or electrical tape mnt not be used 

at a level that will be trtmcroed fnto the uater 

colum -- It ia iaportmt that the hoae and eLectrical 

tine be fed so they do not jun betwen the pnp ud the 

casing. Similarly, the hose ud electrical line aust 

be pulled w ahed of the pnp &ring removal. 

Once the cnd of the purged line is fitted with a gate 

valve in the closed positim, lacer the surt>traiblo 

puq~ to the appropriate depth. The pmrp CM then be 

turn4 m and the *ate valve adjusted to provide the 

correct flou rate. During l vacuatim, it may k 

necessary to lover the puq~ as the static grand uater 

level drops. 

If a portable gaaollne generator is us& ft should be 

placed dowwind 4 at awe diatanco away frm the uell 

so fwa frm the generator uill not affect sanple 

quality. The generator should not be operating while a 

senple ir being collected. 

The pnp should be fitted 4th dcdicated t&ing for the 

discharge of l vacu4tim wter. As uith the ructim 

lift puqks, srrbprrsibla pmpr should be equipped ufth a 

check v4lve to avoid having uater frm the pnp fall 

back into the uell. If the saaw srrbmcrsible plrp is to 

be used for sure thm one well, thm the purp should be 

decmtarninated betueen uell locations as specified in 

Chapter 2 of this -1~41 to ensure that no croaa 

contrinstim frm the previous wll occura. 

Submersible pnpr are susceptible to clogging. Turbid 

grDvd uaters or poorly developed monitor uella are 

Likely to impede the l vacwtion process. Care should 

be taken not to Lot the plrp drau fran the bottm of 

the wll uhere silts ud s4nds racy be taken q~ by the 

P-W. 

v. Ev4cuatim ProcrcClrcr Using Perfstaltic Pufpa 

r- 

A pertataltic Pip Is a aelf priring sUEtion lift pap 

uhich comlsts of a rotor ulth b411 bearing rollers ud 

ia operated at the grou-d surface. me ad of 

dedicated thing ia inaerted fnto the wll urd the 

other cord is attached to a flexible t&e r)lich haa ken 

thre4ded l rd the rotor, out of the plrp and 

comectcd to a discharge t&k. PTFE, polyethylene or 

sllastic trrbing are preferred for we ulth a 

prfrtaltic pap. 

Other materials wy be acceptablr, particularly for 

threading through the plrp, but mat be 4pproved in 

uriting b thr YJDEPE m a c4ae by case brais. The 

botta length of tubing should be 4quippcd uith a foot 

check valve to avoid having uater fras the pnpmd the 

thing fall back into the uell. 

Use of a peristaltic pnp for wll evacuatim ia 

limited to its suction capsblilites. Generally, a 

pristaltic pnp cunot be used to evacuate uella uith 

a depth to uater gre4ter than twenty-five feet. Also, 

&e to the voluae present in large diaawter ud high 

yield -118, perfstaltic pnpl 4re not recomrrdcd. 

Vi. Evacustim Proccbre Using Air Lfft Pq4s 

-% 

This rthcd is generally wed for uell developxnt and 

ia not recannmded for nil evacuation prior to 

acnpl iw. If logistics dictate that air 1Ift pup are 

the only alternative to l vacuatfon, then the proc&re 

CM only be applied to uells screened belou the wter 

table. Thing comected to air lift putps nat be 

placed above the uell acrem since air my become 

trapped in the acrm d/or filter pack. Entrapped 

air can alter the oxibtim-rcdrtim potentfat of the 

aquifer aterfal l romd the uell bore Rich can affect 

the chemicaL ccqxwitim of ground uater snpltr. In 

edditim, mly oil-free carpresaora should be used. 

Vii. Evacrutim Proc&rer using gLac&r PUQX (Gas 

Sweexe Rmpr) 

A bl~r pnp consists of 4 atainlas steel 

cylindrical housing that encloses 4 flexible aadwuw. 

Belou the bl4dder, a acreen ia attached to filter my 

mterial that euy clog the check valves that are 

located above m-d belou the bladder. The plrp uorka as 

fol lous: Uater enters the msnbrane through the Louer 

check valve, conpressed gas Is injected thrarph a 

separate line to the space betwen the bladder and the 

pnp housing. Aa the bladder 1s sqeezed, the uater In 

the bladder closes the louer check valve and goes out 
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thrwgh thr rppcr check valve. As the air pressure is 

relarard, tha Lppcr check valve cloaca ad uater mtera 

the pip through the louer cheek valve. There is m 

cmt4ct of cmpreaaed gas uith the l wle wter. 

The bl&r pmp ia utilized such like the portable 

stiraible prmpa, except that no electrical lines are 

lowred dam the uell. The scurte of gas for the 

blur is either bottled gas or an m-rite oil-leas 

4i r coapreaaor. Dla4dvmtager include the large gas 

volumes needed, especially for greater depths and the 

potantiaL for bltir npture ud alou evacwti& 

ratea. 

The preferred rterlal of conrtnrtim for blddcr 

plp~ md my t&e, joint or other fixture thrt raaaina 

in contact ulth the ground uater is PTFE (Teflor8) or 

atainleaa steal. 

vifi. Evacu4t(m Proc&re Using Packer Pwan 

Piker - cmaiat of tuo l xpuaiable bltira thrt 

uhm inflated faol4te a l ectim of the wll bore 

betwen tha. They deflate for vertical movcrrnt 

uithin the ~11, The 4dvmtage of this type of pnp is 

th4t a rvller votrac of uater Is required for 

l vacuatlm prior to *rrplIng. Also several zonts 

uithin a single wll cm be ampled. 

Packer pfpa are cmatructed of r&&r and can be used 

ulth arhmcraible, cm* lift and suction pnps. 

Exposures to high level cmtaminetim IM~ deteriorate 

the r-r ulth time. 

The use of packer pusps for l vacuetim eust be approved 

h the YJOEPE m 4 case by case basis. The ampler 

MC be sure the zone being anpled ard packered is 

Isolated frm the other ‘xmea. 

ix. Evwtlm Procec&ren Using G4a Piatm Purpr 

The w piatm plrp provides cmtinuwr aMpIe 

ulthdraual at depths greater than is possible uith mst 

other rthoda. The plrp cmaista of a at4inleaa steel 

alternating chrtwr betwen tuo pistons. 

Preaauriraclon of the alternating ch&r activates the 

platm chich 41(4ua uater entry &ring the auction 

stroke ud forcer the uater to the surface &ring the 
preaaure stroke. 

The use of gas piston pnpr for l vacuacim eunt be 

approved by the iJDEPE on 4 cast by case basis. 

X. Evacuation Proctirea Using Gas Displacaacnt Purse 

Gas displacacnt ptqa yofk by 04s forcing wter out of 

a discharge line. They mist of 4 cylinder uith a 

check ~41~4 4nd two lima, m air arpply line urd a 

utter discharge line, canectim to the top. 

As the ~19, is louered into the uater, the pnp fil la 

by hydrost4tic pressure. Uhen air pressure is applied, 

the check valve seats Md uater is forced wt the 

dirchnrge Line. Uhen the air pressure is releraed, the 

pat, ch&r fills 4nd the cycle repeats. 

The use of gas piatm puqxs for evacuatim auat be 

-roved by the YJDEPE m a case by case baaia. 

xi. Evacwtim Procebrea Using Inertial Putpa 
. 

The inertial puq conaista of a single t&e or pipe 

with a foot check valve at cm end. The foot check 

valve allou uater to enter the pipe but stops the 

uater from draining out of the pipe. 

The pmp is cgerated by raising and Lowering the t&e 

over a short distance uith rapid strokea. This causes 

the uater inside the puq to be moved rp 4 dirture due 

to its inertia. This CM be l ccollpliahed manually or 

l otaaatic4lly utilizing a powered mit. The advantages 

of this type of pnp is its ease of operation and fta 

inexpetmive coat. 

There are several disadvvantages to this type of prrp. 

Its manual operation is labor intensive although 

mhanical devices are available. The thing and foot 

asrenWy aust be dedicated to 4 well. Use in l lw 

recharge wlla say cause the. u4ter level to drop 

significantly 4nd result in l eratim of the wter 

colum &ring the physical act of purging the wll. 

Conversely, the inertial purp device lvly be oven+lelacd 

in a rapidly recharging wll le4ding to insufffcient 

evacwtim of the u4ter colum. 

The use of’ inertial purps for evacuetim aunt be 

approved by the NJDEPE m a case by case basis. 

xii. Evacuation Proce&res Using Hand Eailing 

Techniques 

Hand hailing amy be utilized if no other, rrthod of 

evacurtim can 4ccarpliah the task and the procebre is 

approved by NJDEPE. Howvtr , bailing 1s the w 

recomamded procAre for well purging c&e to the 

potmtiaL to terate the ut!L urter or pnar!h!y 

introduce cmtmGnants during the bailing proce&re. 

Specifically, beiling is the least recomrrnded method 
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of purging men smplea are to & collected for 

volatile organic uulyaia. 

If h4nd bailing is the s&hod of evacuetim, it sust be 

prfom& uith a laboratory cieti and dedicated PTFE 

or stainless steel bailer. An aditioml latmratory 

cleaned and dedicated bailer uill be rquired for 

senple collection. 

Note: Nard biters cane in J VJriety Of size1 d 

voL&s co 4ccomrPdste most uell ca.sing di4metera. 

The bailer rrust be stouly lowered into the uell 

exercising care not to aerate the gromd uater CO be 

senpled. The preferred method of louering the b4iler 

is by uaing a Teflm’ coated stainless steel cable 

attached to a Lou gear ratio uinch comected to 4 

trim starding over the uetl. This is the moat 

repro&cible rrch,od of bsiling a wll. If this 

apparatra ia not l vaitabte, the bsiler my be Louered 

by hard using a TeflmR coated st4inless steel lesder. 

(Due to the Mrufacturing oils l saooiated with br4ided 

stainless steel cable, Teflor? costed stainless steel 

is required for the bailer lesder contacting gromd 

uscer, mlesa, decmt4minated single strand st4inleaa 

steel cable is utilized.) Lover the baiLer vltil it is 

submrged and retrieve the beiler and trMsfer the 

uater into 4 container or other device to masure the 

volume being evacuated. The bsiler utilized for uell 

evacuation along uith any ocher equipaent entering the 

urll for amrqle collection auat be handled uith m 

surgical gloves to preclude any potential 

contamination. If iS always a good prsctice to have 

extra 14boratory cleaned bailers Jvailsble at the site. 

d. Ground Water Sam&ha Procedures 

After l v4cu4tim of the required volune of u4ter from 

the wll, su@ing can begin. If the wll is J quick 

recharger, sapling of the we11 should occur as soon 44 

possible efter l vecuatim, preferably iamcdiately. In 

lnxt CJSeS, the time lapse betwen l v4cuatim and 
. 

sampling should not exceed tuo hwra. ‘mcn--tcmal 

uella uill 2 S-ted Ot KhOUl Or SlSlXCted 

cm-cmillrqtim the least ~t%%inatcd~ll shgqLd be ----I- _-_-_-m -- 
end the veils then s~pled in Jstending 

~~bain4cim. Vet1 heard readings CM aid in 

deterarining sMple order by providing information m 

cmtsminant levels in the ~11s. Attmtim to 

decmt4fninntim procedures nu~t be strictly folloued. 

lnforwcim m the variocn methods of avrple collectim 

is provided as folloua: 

i. Seupling Proc&rln Using Eottm fill g4ilera 

,Pi 
g4ilera cme In 4 variety of sizea d volw to 

4cccnnDdate aoat wll c4ring dietern. The preferred 

wteriala of cotutructim are PTFE (i.e. Teflong) urd 

st4inleas steel. The .uae of bailers corutruted of 

other nateriala for grouul uater aMpIe collectim ust 

be approved by the YJDEPE m a c4se by case bria. 

The broiler mst be clevvd ud urapped using approved 

Dlcthodotogiea, preferably by the 14boratory prforning 

the l nelyaia. The b4iler aunt be alouly lowred into 

the wll exercising care not to aerate the grourl u4ter 

to be l urrpled. The preferable method of louering the 

baiter ia by the use of J Teflor? coated stainless 

steel cable attached to 4 Lou gear ratio uiwh 

corrected to a tripod standing over the wll. If this 

apparatus is not l vai 14ble, the b4iler MY be louered. 

by hand using 4 recanmdcd length of three to six feet 

of T -ted at4inleaa steel Ie4der uire attached 

to the b4iler cvd to M 4ppropri4te length of d&i&ted 

-- 

polypropylw rope. 
- 

Due to the fnanufacturing oils associated uith braid4 

ateinlesa steel cable 4nd its difficulty to 

decontaminate, TeflmR co4ced stainless steel is 

requireddfor the bsiler 1eMkr contacting grard uater. 

Care should be taken if using ataiders steel cable 

cluq~ uhen aecurirtg the le4der to the bailer. The 

integrity of the TeflmR my be coqaraaiaed by 

carpressim uhile tightening the clanpr, thus eaporing 

the braided uire. Also, 411 cut erds of le4dera -t 

have 4n end cap so es CO eliminate exposure of the 

stainless uire. 

Slouly iouer the b4iler &WI the uell mtil it is 

s&nerged ti then retrieve the b4iler ud tr4nafer tha 

ssrrple to the apprmriate containers. Caution laat be 

used ,in transferring the uster frm the bsiler to the 

sMple contsiner. The transfer of the ample has the 

greatest susceptibility for sample aeration. 

Note: The first bailer recovered after wll evscuatim 

mnt be utillred for smz3le collection, 

Suae bailer aauufacturer have am411 stopoocka uith M 

attached serrple Line. The valve is inserted into the 

bottfxa of the bailer, pushing the check v4lve up and 

srrpplying wter to the ssnple line. The sqle flow 

for the volatfle ccmpou& may then k rebced to 

elimiMte 4eratim of the asnple. The v4lve ahwld be 

in the open poaitim uhen inoerting into the b4iler. 

After inaerting, it may then be closed. This proccbre 

uill eliminate an air b&bLe rising y, inaide the 

f-7 
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bailer through the raaplc, thereby cnusing aeratim. ii. Sampling Procebres Using Peristaltic P~nps 

The order in which raples should be ~01ltit:tcd from 

each ~11, regardless of raapling device, is as 

follows: 

1. Volatile organics (MA) J 

2. Purgeable organic car& (POC) 

3. Purgeable organic halogens (POX) 

4. Total orgsnic halogens (TOX) 

5. Total organic car&n (FOCI 

6. Base neutrals/acid extractsbles J 

7. TPHC/Oil L Greese 

8. PCBs/psticicku J 

9. Total rctals J 

10. Dissolved metals J 

11. Phmo\s 

12. Cyanide j 

13. Sulfate and chloride \i 

14. Turbidity d 

15. Witrate and -iaJ 

16. Preserved inorganicr 

17. Radionzlides 

18. Urn-preserved inorganics 

19. Bacteria 

This collectim order takes fnto consideration the 

volatilizatim seruitivity of grow-d uater sallples. 

Acud(tfoMl tnfomtim on the order of saqole 

collectim cm be fomd in the RCRA trend Uater 

Monitoring Technical Enforcement Guidance Docuwnr 

(TE[;Dl, Septrnkr 1986. 

The bailer l rd any other tguipnent entering the uell 

rust be ~sborstory clesned and handltd uith new 

surgical gloves to preclude any potentinl cmtmninatim 

SOUTCM. Surgical gtovcs rust be changed between each 

sample location. Clean ssnpling equiprrnt and any 

other abject8 entering the well should rot be allowed 

to contact the grou-d or any other potmtial ly 

cmtminrtcd surfaces (i.e. gasoline pnps). If this 

should occur, that Itm should not be plsced in the 

veil or utilized for ssrrpling. It is aluays 4 good 

practice to have extra laboratory cleaned bailers 

avsikablc JC the site. Additionally, bailers and 

ssrrple bottles mat be physically separate from prrps 

or generators drring transport and storage. 

Yote: Dedicating a baiter and LeOViog it in a uetl for 

long term ekmitoring is not recoerhmded due to the 

potential risk of cmtcvninatim resulting from 

excessive handling (uwld be necessary to rrmcve beiler 

first In order to purge the well therefore increasing 

the risk of cmtaminatim). 

A peristaltic Pip is a self priming ouctim lift pnp 

tiich cmsistr of a rotor uith ball bearing rollers and 

is operated at the grOvd surface. (he end of the 

dedicated thing is inserted into the wll areA the 

other end is attached to a flexible t&e which has been 

threaded aroccd the rotor, wt of the m and 

cmneoted to a discharge t&e. PTFE and polyethylm 

are the preferred aeterials for the thing associated 

oith J peristaltic p&q. Other materials wy be 

acceptable, particularly for threading through the 

purp, but aat be approved by the NJDEPE m a case by 

caie basis. The scnple awes totally within the sample 

t&e and no part of the pmp contacts the lipid. If 

Tcflm tubing uas used for uell evacuation, the scune 

length of trrbing nsy be used for sample col\ectim at 

that well. If another approved material uas used for 

we1 1 cvacuat im, J neu dedicated length of Teflon 

thing may be required for sample collection. 

The thing should be equippod uith a foot check valve 

to avoid having uater frm the pmp and the thing fall 

back into the well. A ,foot check valve is not required 

if the m is not shut off in ktuem evacuation and 

tarpling of the wall however, a foot valve is stflk 

desirable in case of prrp failure. 

Use of J peristaltic pnp for wll se@ing is timiteci 

to its suction capabilities. Generally, a peristaltic 

pnp ~amot be used to sarrple wells uith a depth to 

uater greater than tumty-five feet. 
--, - 

Mote: This m camot be used to collect samples for 

volatile orgsnics or base neutrat/acid extractsbie 

organics be to the pressure gradimts to uhich the 

srrple is exposed. 

. . . 
Ill. Sanpling Procedures Using St&r Purpo (GJ$ 

W-e Purps) 

A bladder pnp consists of a stainless steel 

cylindrical housing that encloses a flexible mestxrane. 

Betar the bla&er, J screm is attach& to filter any 

materiel that may clog the check velves that are 

tocattd above and belou the bladder. The pnp uorks II 

follows: Uater mters the tirane through the Lower 

check VJiVe, crmpresscd gas is injected through J 

separate line to the space ktuem the bladder ~rd the 

pnp housing. As the bladder is squeezed, the uater in 

the bladder closes the lover check valve and goes out 

through the rpper check valve. As the air pressure Is 

released, the qzper check valve closes and uater mters 

the pnp through the Louer check valve. There Is no 
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cmtact of ccscprcssed ga8 uith the ample uatcr. 

The bledder purp is utilized arh like the portable 

stirsible p~llp, except that no electrical lines are 

lowred Doug the uell. The swrce of gas for the 

bladder is either bottled gas or an on-site oil-less 

air compressor. Soma disedvantages include the large 

gJS VOtUlb?S mded, especially for louer depths and 

potmtld bladder rrpture. The preferred nsterial of 

caretructim for bladder pnpr and any tlrbr, joint or 

other fixture that rmains in cmtact with the grd 

water is PTFE or stainless Steel. 

All puqe and fixtures aust k leboratov cleaned prior 

to installatim or u)e and dedicated to a particular 

uell. 

Note: The slllc bladdar purp olay be ~184 for uell 

evacwtim and ample collection provided that Teflmg 

thing is uscd. 

Yote: Blac&r w are l ccept8bie to use for the 

collection of samples for vol8tile organic8 and base 

neutral/acid extractable analysis. Care aust k takm 

to regulate the flou rate bring sarrple collectim to 

svoid surging caused by cycling uithin the purp. 

iv. Sapling Proccbres Using Packer Puqu 

Packer pnps carsist of tuo expandable bladders that 

uhm inflatcd isolate a section of the uell bore 

between thcs. They deflate for vertical rsovnnsnt 

within the ~11. The advantage of this type of pnp ia 

that a wller vol~l~r of uater ir rwired for 

l vacuatim prior to saapling. Also several zmes 

uithin J single uell can be 8urpled because the length 

of the standing uater in the colum is reduced. 

Packer - are constnrted of tir ad can be ussd 

uith s&ncrsible, 0JJ lift and suction puqxs. 

Exposures to high level contamination suy deteriorate 

the r&bar uith tisr. 

The use of pscker pmpr to laolate portims of the well 

for sampling ssnt k approved by the YJDEPE on a case 

by case basis a8 auterials of corutruction may not be 

appropriate for certain analysis. 

V. Sampling Proce&res Using Inertial Puqs 

The inertial pnp COtUiStS Of J Single t&X or pipe 

uith J foot check valve at one end. Ttie foot. check 

valve allous uater to anter the pipe kut rtops the 

uater fras draining out of the pipe. 

The plap is wrsted by raising vd louering the t&e 

owr J 8hort di8tuwe with rapid Jtroka. lhls causes 

the ueter inside the pip to bs auvcd rg a distance 6t 
,- 

to its inrtia. This cur be l ccorrplished auurlly or 

JUtaMtiCJkt)’ utilizing a pwcred u-lit. 

The advantages of this type of pap is its ease of 

OpJrrtim ud its inxpccrr,ive cost. 

The dicedvantage of thi8 type of w is that its 

~1 operation I8 Labor Intensive and the purp sust 

bs dedicated to J wll. Depending upon the static 

uater lewl uithfn the uett, care sust be taken bring 

evacuatim ad sapling so es mt to aerate the UJter 

colum. Introbctim of asbiant air may cosproGse the 

volatfle orgmic fraction. 

The u8e of inrtial puq8 for svlpling mt be approved 

by the YJDEPE on a ~~88 by case hala. 

vi. Sapling Procedures Using Syringe fasplerr 

The supple container is pressurized or evacuated and 

louered into the uelt. Opning the cmtainr arsJ or 

releasing the pressure altous the ranpIe to enter the 

device. These sy8tears are mt uidaly rrsed or 

c-rcially available. The u8e of Syringe Snplers 

mst be approved by the YJDEPE on a case by ca8e basis. 

In order to assure the wlity of data gmrrated fran 

the mslyris of grand utter 8nrples, critical surple 

hrdling procrbres aust be addressed. Of chief 

importance is sample filtratim. Bec8usa the 

objectfves of specific monitoring progrmu MY vary, It 

ir difficult to establi8h a rturbrd for filtering that 

ulll apply to all rltuatioru. 

The YJDEPE rmuires u&al8 uulysis to k perform& on 

mf iltered grarrd uater saples pursuant to the 

rrquireamts of the Safe Drinking Yater Act arid the 

Clean Water Act. The rensm for this is to obtain a 

reprcsmtative ssnple a8 it l ctuslly occurs in the 

wifer urd to maintain consistency betteen 8aple 

hardling for inorganic and organic analyrir. if a 

particular case dasmd8 cocaideratim of dissolved 

sleta1*, both filtered and non-f ilterad 8aaples shwld 

be collected for analy8is. The regulatory docusent 

i.e., WJPDES, ACD, or approved cpaLi ty l ssur4nce 

projeot plan 8hwld k consulted for csmitoring 

rcqufrasmtr. 
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The differences obtained.as a result of saaplc handling 

(filtered vs. non-filtered) are apndcnt cm the typa 

of association batuaen the specific inorganic ion and 

the psrticulrte mstter. Studies shw that uhen an 

inorganic ion is not closely associatd uith 

particutate mtter (i.e., sodiua), the differences 

betuean total and dissolved concentrations are small 

and randan. 

- 

Ideally, the sqle can ba split into tuo portions, one 

for filtration and the other for imdiate preservation 

l rd si.&aqwnt analysis for total rtals concentration. 

By analyzing the tuo fractions separately, differences 

between dissolvad and total metals can be conpared. 

The decision *ether to filter mtal(s) snples will 

be based m the pIysica1 quality of the saaples. the 

objective of the monitoring program and the policy of 

the Proqrm uithin the YJDEPE controlling the specific 

event. If filtering is alloued ad chosen, it is 

inperatfve that it be performed in a awwr that riill 

preserve the integrity of the sample ard l l1ou 

consistent reprobctim of technique. 

i. Cons~deratfw for Total Metals Sampling 

Analyzing for total rtalo concmtratiw provides an 

clalwnt of consistency uhen comparing data al-d 

cvalwtinq uater quatlty. ALSO, both the National 

Primary Drinking Uater Standards (UPDVS) and the 

Nati- Secudary Drinking Uater Standards (BSDUS) for 

mtals are basad m total metals concentratim. An 

asse1smmt of water quality aust take this into 

accomt. 

The difference ktncn dissolved and total ata1s can 

k l ttrihtted to the absorption or adsorption of 

variws metals species mto fine qrairbed particles 

(i.e., silt, clay). There has been a general 

l ssurptim that uater and soil are the mly distinct 

constitumts of an qifrr system; there is ‘also a 

false l srurption thet water ard cornplctely solvatrd 

solutes are the only cmstituents of the systna that 

are ambile. In fact, c opawnts of the solid phase in 

the colloidal size range rnsy be mbi1e in a&surface 

mvirame+lts. The colloidal state refers to a tuo 

phase l yrtw in which ona phase in a very finely 

divided srate is dispersed through a second. In qrouxl 
mater, col1oidal particles are generally sma1ler than 

w micrcnrter (1 am) in diameter. Since the clay 

fraction is defined as king tuo micrater (2 am) and 

swl ler, not aLI clay is strictly colioidai, hii even 

the larger clay particles have colLoid-like properties. 

Tharc are two distinct types of colloidal auatter, 

inorganic and organic, uhich exist in an intimate 

intermixture. The inorganic fraction is present almost 

exclusively as clay minerals of various kinds; the 

organic portion is represent4 by hutus. These 

colloidal particles can adsorb organic and inorganic 

cmtminants a& stabilize than in the mbike phase of 

the aquifer. Association of cmtaninants with mobile 

colloidsl particles ney enhance the transport of highly 

adaorbed pal lutants, or deposition of colloidal 

prticles in porous Dlcdia MY decrease penseability and 

rechce cmtuainant transport. 

An objective of lneny saapling episodes is to assess 

uater wvaamt in an aquifer. Total metals 

cmcentrations are useful in case there is a change in 

the aquifer (i.e., pH1 that uould cause adsorbed ions 

to kcase dissolved, thus raising the concentration. 

Uote: 

- unfiltered sample resu1ts should be reported as 

total aetals. 

- Acidificat4m of an refiltered saaple uill dissolve 

som particulate matter, thus raising the original 

ortals cmtent by releasing adsorbed matals into 

solutim. 

ii. Trace Uetals Senplinq Protocols 

The following guidelines will apply to s-1 es 

collected for trace metal anatysis of gromd water: 

. for neu investigations, that is, uhm qrowd uater 

quality is mcertain, saaples nust be refiltered for 

the initial romd of swples. Unfiltered samples uill 

represent “uorst case” uith respect to meta cmtent. 

Thus, if no significant levels are detected, further 

snplinq for metals normally will not be rqired. 

l If metal concentrations significantly above qrotd 

uater standards are cmfirmed, tuo sMp1es wy then be 

collected frun each uell: one sMple filtered 

according to the YJDEPE procedures ard a second 

vrfiltered smple. 

Yote: 

- Filtered saaples are not l lloued by the Safe 

Drinking Uater Act program. 

iii. Considerations for Dissolved Metals Saaplinq 

The =ffCCt of filtret!m on inorgsnic lm cmtent aust 

be considered. The aeratim that occurs &ring 

filtration racy rcbce the oxidation-rcductim potential 
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of the aster thrwqh the introbctim of oxygen. This 

in turn sny chanqa the valence state of SOIDC inorganic 

ions tiich then could lead to the loss of anslytes 

thrwqh precipitation (i.e., oxidation of ferrous ion 

to ferric ion after acretim). This SW effect occurs 

&rinq smple transport if the sample is not 

imncdiately preserved. For this reason transport of 

the sa&e to a la&ratory for sticqumt filtration 

and preservation is not permitted. 

In addition, the filtcrinq apparatus itself may 

adversely affect the quality of the scnple. The filter 

paper l d filter cake that accumulates bring 

filtratim cwld absorb dissolved Dvtal ions resulting 

in lower than actusl dissolved metals cmcmtratim in 

the filtrate. Also, the f iltratim l meratus ud 

proccdrres, especially if perforoed by an mskillcd 

technician, are an a&itional swrce of error 

potentially l ffectinq the +ality of the sample: In 

general, handlinq ktuem collection and analysis 

should be minimized. 

Note: 

- If the results of metals anslyses are to be reported 

as dissolved metals concentratim, samples sust be 

field filtered inmediately after sMplinq and prior 

to preservetim. 

iv. Filterinq Proce&res for Dissolved Metals Arwlysis 

A device made of polyethylene, polypropylene or 

borosilicate glass should be used nhen filterinq qromd 

uater smples for artals. The appvatus should be pre- 

cleaned tr/ rinsinq uith a 10% WW~ solution, followed 

by a deomnstratm anslyte-free deimized uater rinse, 

ard shwld be cleaned in the same nsnner betuem 

sallples. Also, a field blank sust be collected for 

this apparatus. 

When filtration is performed, it must be done 

isenediately v supple collectim and prfor to 

preservat im. The sae~le say not be transported to the 

laboratory for filtratim and preservatim nor my it 

k preserved prior to filtratim. The saaple should k 

co1 tected, filtered, prnervcd, placed m ice ad 

shipped to the laboratory for analysis. 

Filtration is best rccenplishcd usinq an in-line filter 

amratm rq.lippcd uith an mqridded, 0.45 micron pore- 

dirrter cellulose acetate filter. If the use of an 

in-line filter is ilptactical, pressure filtratim sory 

be prforrd. Vacbu filtratim of qrouxi uater 

sulples, a third l lternstive, is the least preferred 

rthod of filtration. Care Mt be taken to strictly 

follb the ~facture’s recDnmcnkd proce&ra if /” 

’ vacuas filtration is used. All filter l mratus shwld 

k laboratory cleaned and dedicated. Disposable 

filters are aoceptable. Caution aat bs used uhen 

filtering smples as to prevent the ‘filter cakeA fran 

becaninq too thick &rinq filtratim. After 

filtration, S-AU rrPt bs preserved iswediately uith 

nitric acid to a pJi less than 2. 

Ssmolirw for Libht. Non-Aaueous Phese Licwi& 
;NAPLs 

LNAPLS are generally consider4 to km Lou density, 

iaiscible orqanics includinq qasolim, petrochaicals 

ud other chsaicals which have specific gravities less 

than uater. They are likely to be present in wifers 

as a s-rate phase because of Lou sol&ility in uater. 

These chmicals tend to float m the uater surface in a 

uater table environnent ud c cmmly occrpy the 

capillary frinqe zme above the Mater table. For this 

ream, if product (LNAPL) is suspected to be floating 

m the uater table, all shallw uells installed in the 

area m&r investigation sust be screened across the 

uater table. 

In a cmfined aquifer, these chemicals are fand l lonq r-l 

the IIpper surface of the prmuable asterfal urd also 

uithin the overlyinq cmfininq layer. Uhen imiscible 

orpanics uith a specific gravity greater than uater are 

the contaminants of concern or if cmtaminants are 

suspected in mre than one stratified layer in the uell 

colum, svrplinq proccdures sust be modif led. It My 

be necessary to louer the bailer used for swple 

collectim to a particular depth in the uell, or to 

utilize a do&le check valve bailer. 

Sanplinq procecktres for LNAPL differ substantially frm 

those for other pollutants. If more than one distinct 

LNAPL layer is presant in a uell, each layer should bs 

Ssnplcd. Se&es should be ar~lyred for chemical 

conpositim (i.e., for volatile organic8 and base- 

neutral l xtractables, etc.) and physical parameters 

(e.g., specific qravi ty, uater solubility, vapor 

pressure of the liquid, a& Henry88 Law Cmstant, 

etc.). 

After the well is initially constructed it shwld be 

developed and piped to remove staqnsnt uater, then it 

shwld sit idle for at least tuo mks to l llw the 

uarer level to fully stabilize and the floating layer 

to stabilize. 
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heasuranrnt of the thickness of the floating layer may 

be accarplished by using a uater indicator paste/gel 
with a weighted steel tape to determine the depth to 

the top of the floatinq layer ud to the uater surface. 

The difference betueen these two readings is the 

thickness of the floating layer. Heasurarrnt of the 

thickma of the floating layer may ala0 be 

accomplished by using an interface probe or clear 

Tef lm &i ler, if the prockxt thickness is less than 

the lmgth of the bailer. Electric uater level 

somders Will not uork properly for these 

determimtims. 

Prior to the purginq of qromd uater fran the well, a 

suaple of the floating layer My be obtained using a 

bailer which fills frm the bottoia. Care shwld k 

takn to louer the bailer just through the floating 

Layer but not significantly doun into the mderlying 

qrotrd uater. Saa~les shwld k analyzed to determine 

the chcnical cvsitim of the LNAPL and its physical 

properties (e.g., specific gravity, uater l ol~ility, 

cgrilibriua vapor pressure of the licprid ard Wenry8s 

Law constant, etc.). After fol louinq typical 

evacuation procebres discussed previously in this 

section, a ssnple of formstim voter my be obtained 

frm the mll. 

P. Semolina for Dense, Non-Aoueous Phase 
L iauids (DNA PL sl 

DNAPLs include ChiOriMtd solvents and other chemicals 

&ich have specific gravities greater than uater. They 

are likely to k present in aquifers as a separate 

phase because of lw l olrrbility in uater. DYAPL 

chemicals tend to riqrate douuard through the 

waturated zone l rd the saturated zaw c& to their 

high density. If the voluma of DNAPL chcnical 

intreed into the s&surface is larger than the 

retentim capacity of the vubsa and saturated zones, a 

portion of the DNAPL uill spread out as a layer of free 

liquid m the bottm of the aquifer or m lover 

prmabillty Lw& uithin the wifer. 

Weasuremmt of the thickness of DNAPLs (and LUAPLs) 

MC be perforavxf prior to purging (evacuating) the 

wll. Measurment of the DNAPL may k accmlished by 

using a uater irdicator paste/gel uith a ueiqhted steel 

tape (if no LYAPL is present) to deterraine the depth of 

the top of the DYAPL and the bottom of the uell. The 

difference between these tuo rasur-ts is the 

thickness of the DYAPL in the veil. An interface probe 

may also be used to measure DNAPL in the uell. tin 

inrerface pro& MY aiso be used to masure DYAPL 

thickness. 

Prior to purging a mmitor well, a smple of the DYAPL 

may be obtained wing a dual check valve bailer or a 

blKLkr pap. If both LNAPLs ad DNAPLs are present in 

a uell it may be necessary to purge the uell of me 

cssinq volrmr of wter prior to s~rpling the DNAPL 

providad that efforts are made not to disturb the DNAPL 

in the bottm of the well. This can be accomplished by 

setting the purp intake of the srtmrsible or suctim- 

lift pnp several feet above the DNAPL. 

Samples should be analyzed to determine the chmical 

carpooitim of the DNAPL and its physical properties 

(8.9.. apecific gravity, uater solubility, equilibriun 

vapor pressure of the lipid a& Henry’s Law Constant, 

etc.). After the well is purged, I saplc‘ of the 

grovd voter my ba obtained for laboratory analysis. 

h. Ssmnlino Domestic Wells 

(See also, J. “POTABLE L’ATER SAMPLING” - 

2. “INDIVIDUAL UATER SUPPLY SYSTEMS”) 

An lcportant step in sgplbg a danastic uell is to 

obtain as such inforaatim as possible fraa the 

huaeouner. This should include: depth of the ~11, 

well yield, formtim in uhich the well is ccrrplctaci, 

screen depth and length, uell constructim material, 

diMleter of casing and vhen and by uhan the vet1 ues 

installed. This informtim should be verified if 

possible by obtaining drilling logs, etc. Yith this 

informstim, determine the number of gallons to k 

evacuated (see aectim 5. ySanpling Proce&resa b. 

“Field MeasuremmtsY). 

khm collecting a saaple from an operating darrstic 

uell, it is essentinl to evacuate the plumbing and 

uater storage tank. Runing the water for a ciniaun of 

fifteen minutes before collectim is a god rule of 

thumb, houever, lonqer is desirable. Listen for the 

prrp or the electric circuit to the pump to cane m, 

irdicating that the plurbinq is being evacuatad. 

I-ire as to *ether any treatmnt rrrits are install4 

m the system. Sol tening, iron removal, turbidity 

rwva 1, disinfectim, pH adjustment are often used; 

these nay give misleading s~lyses depending m the 

parnrters of interest. Ha carbon filters for the 

refmval of organics are also increasingly popllar. 

gas-t and wtside faucets msy by-pass such treated 

uater (nota: s67ple :o!d wter fsxet). 
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A brief inspectim of the systm should bs perfomad to 
locate the uall, plllp, storage tanks md any treotmt 

systa. sa+es should bs taken ss close to the 

paping ~11 as possible & prior to any storage tenks 
or trcatabmt systw. If a smple sust b taken 

following a treatment mit, the type, sire at~A purpose 

of the ml t should be noted m sanpln sheets and in 

the field logbook. 

Hms faucets, particularly kitchen faucets, usually 

have a screen installed m the discharge. The screen 

wust be raaDvm prior to supkim for bscterie, or for 

volatile orgmics, since the screen tends to l erats the 

uater ud tar orgmics tiy ba lost. ALSO, hen 

sapling for bacteria, do not take a staple frcm a 

suivel faucet sirre the joint ary harbor a significant 

bcterial poprlatim. 

uote: H-r*’ plumbing system should not k 

tvpcrcd with in my uay, except for rmoval of the 

faucet screen ulth perrissim of the h-r. 

For long tern mnitoring projects mich utiliro 

ckanestic nlls, a spacific tap or faucet should be 

designsted as the target saaple access point for 

accurate rcprtiibllity of future saaples. 

vhen sapling i-trial uells, ft 1s desirable to 

salrplc as close to the uell source as possible. 

Saaples should be takm directly frca the uell head 

uhwver possibla. This nil1 l lhinate treatoat 

interferences, possible chqas in qrulity uithin the 

lines, mixing of uater frm other wlls, etc. 

Large capecity wlls which are am-line. during the 

visit can ba smpled imcdiately. Ueils mich are 

“off-line’, MT be pup4 to wste prior to sapling. 

F iftem minutea or more is suggestd. Access to 
fnnicipal wll systm uell houses, etc. requires the 

assistance of a uater &psrtmt ssployee. Prior 

notificatim Is essentfal. 

I. SAMPLING OF MUNICIPAL AND INDUSTRIAL 
WASTEWATEAS 

Sarrpiing of nnicipsl .arxi f-trial uastwaters is 

performed for a nurkr of raasorn: to deteminr 

ccnpliance ,uith fedaral, State or local standards, to 

wrify reprted self-amitorfng dsta, to assist in 

detorrining discharger or user fees based qam I’ 

umsteueter strength, to verify the sampling technique 

and monitoring points of regulated parties, urj to aid 

in daterrining the sources of prohibit4 or wanted 

uastn. The mst difficult type of saapling to perform 

is the collectim of bckgromd infonnstim for future 

me; sanatiD?s the correct infomstfm uill be 

obtained, somtiw it 411 be l fssed. The collectim 

of backgromd informstim is critical. lnformatim 

that may be gathered includes flou, totalizer readings, 

p4l, TSS, treatment plant cmfiguratim a4 operating 

statw. 

umll sapling uasteuaters, one aust take into 

consideration that good s-la results are &per&ant m 

a rrmkr of factors, inclrding suple 

representatiwness, pm- scurpl h techniqe anA 

proper prc8ervatim. A locatfm for amp10 collectim 

should be chosen mere mffora uasteuater qxslity a4 

thoroqth miring exist. Uasteuater inf luent staples 

should be collect4 at a point prior to any recycle, 

rqmnatant or return lines; uastewter effluent 

samples should be collected after the final treatnrnt 

process. lake into considerat im that the 

reprtsentativeness of samples wy depend m timing; for 

example, fnfluent rm@es collected at a nnicipal 

treatsent plant uith a stitantial tollectim systm f---l 

say represent discharges into,the systaa that occurred 

hours ago. In addition, be copirant thee amny 

sapling locations present safety hazards, ranging from 

cmf ined sP=-, heights, uuteady equipaant or 

surroundings, to airborn pollutants, biological hazards 

that MY inclufe infectious disense agents, ticks, 

poism i & d sNkn to chmical hazards such as 

corrosive 1fQJid.s. heavy metals ud potential Ly 

explosive l tmapleres. 

Samples ary be collected as grabs or cqmsites, 

depending m the purpose of the sampling, regulatory 

requirements or site conditiau. Grab saaples are 

single saqxles collected at neither a set time or flou. 

It asy be AdVMtaf)MU¶ to collect grab smples if 

uasteuater flw is not continuous, if the uasteuater’s 

character vsries or is not cmsistmt, or if there is a 

ned or desire to determine ff l ccqosite sample of 

the uastevnter would obscure extrrr cotrjitiau of the 

baste. In a&itim, sane psramaters, specifically 

dissolved oxygen or other dissolved gases, total end 

fecal coliforr, and other bacteria, pH, tarperature, oil 

ud grease ud petroleua hydrocarkms, purgeable 

organics, ard available and resi&al chlorine sulfite 

may only bs collected as grab saples. f-7 
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CHAPTER 10. 

SOILGASSURVEYS 
A. INTRODUCTION 

Crarrd water cmtvainatim by volatile organic 

carpovrts (VrXsl is an extensive problem throughout the 

coumy resulting fran the spi 1 loge and ilproper 

disposal of chemicals frm a large variety of 

camwsrcial and in&atria1 processes. - 

The mst comrpn technic+w applied to the investigation 

and delineatim of volatile orgenics in grouwj uater 

are typically perfomsd by the use of soil borings and 

sxnitorinq wlls. Saqles from these types of 

investigations provide the best mthod of detecting 

volatile orqanics in qromd voter both qualitatively 

a& qJantit*tively. Wwever, they also have sass 

disadvantages. The cmbinatim of soil borings, well 

imtalLatim, and respective sanplinq and laboratory 

anslysis can be very expensive. The levels of 

cmtainatim are not knom mtil after the 

installatim, ssnplinq and the receipt of ansLytica1 

data frm the laboratory. Additionslly, nunerous 

installations 4re rwired to sufficimtly delineate 

the cmtusinat ion. 

Virtwlly all volatile organics which have komc 

gromd uater cmtaminents are present to varying 

degrees in the soil as a gas due to their high vapor 

pressure and Lou aqueous solkility. The methods of 

sapling ard acasurinq the levels of volatile orqanics 

in soil 9.S can aid in defining the extent of 

rtiurfact cmtmiNtim. By rasurinq the volatite 

cwts migrating to the surface, the source ad 

area plrnr extent can be estiwted. The advantages of 

the soil pas survey art that a awe thorouqh assessment 

of the site can be performed at a re&ccd cost uith 

imtantmeous uulytical results. The survey can also 

aid in the decision process of future soil rwples a& 

well locations to optimize their dare. It should be 

mted that a soil qar survey is not intmdcd to be a 

smstitute for conventional cthodoloqy, hrt instead, 

as a screening tool to enable conventionaL rrtho& to 

be used mre effectively. 

This section uill give guidance to the theory, 

amlicatims ud saw of the ccnmm rthodoloqies 

errployed for performing soil gas investigations. 

8. THEORY 

Srtrurface cmtminatim by wlati le cmtrinants 

produces a concentratim gradient in soil qas that 

decreases in a directim auay from the msjor swrct or 

bcdy of cmt-inatim. 

for volatile orqanics in qromd water to be detected in 

the vadose zone, they aust move ward from the 

saturated zocv, through the capillary fringe, and into 

the area where the gas saaples are obtained. Volati It 

orqanics evaporate out of the qrtiater and into the 

vadose zone by aulecular diffusion. The cmcentrat i on 

of volatile orgenics in soil is a fmctim of their 

comentratim in the qromd uater, aqueous soltiility 

ud vapor pressure. 

Ideally, an rpvard vertically decreasing volatile 

organic corwmtratim gradient is feud in the soil 

gas. This is caused by the vertical miqratim of 

voletiles from the contaminated qroud uater table to 

the grand surface. A horizontal concmtrat i m 

gradient uilt also be present uith decreas i nq 

concentrations of volatile organic vapors in the soil 

qas fras the source of cmtaminatim. In soms cases, 

the concentratim gradient ktueen the water table and 

grarrd surface in soil gas my be distorted by 

hydrologic and geologic variables such as perched uattr 

or iapenneable layers. Diifusim of cmtwinsnts will 

qenerally occur aroud geologic and hydrologic bsrriers 

mless they are of great lateral extent as c-red to 
the area of the plune. 

C. SOIL GAS GENERATION 

Soil qas may be qmrated by biological, chmical urd 

physical decorposition of spilled, stored, or anped 

uastes. Uastt characteristics such as type, source, 

qusntities, and the geologic and geographic location of 

entry into the subsurface can affect the rate of 

decqsitim and gas production. 

1. BIOLOGICAL DECOMPOSFTION 

qioloqical decarpositim is important in snst active 

and closed landfiiis containing organis uastes &ich 

*-se &c to anserobic microbial degradation. 
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tmrally the aabnnt of gas qerierated in a landfill is 

directly related to the amou-it of organic mtter 

presmt. 

Rapid decomposing uasto such as food, sewage sk&tl, 

and garden uastes, result in high initial yields of gas 

generation shortly after burial. Uaste mterial such 

as carWard. paper, uood, leaves ad sane textiles 

clecarpose at a recked rate. Materials uhlch do not 
cmtrihrte to gas proc&ctim include rocks, plastics, 

ash, glass, cerwics, metals and man-made textiles. 

Uaste type and in situ characteristics and cmditims 

can affect biological decanpositim. factors which 

enhmce anaerobic decaaposftim include abdcrate 

taqwratures, adequate buffer capacity, neutral pH, 

high misture cmtent and sufficimt nutrients such as 

nitroqen 44-d phosphorus. Biological decarpositim is 

decreased by solmle metals, microbial toxicants, 

sulfurews envirormznt, and acidic or basic pk. Under 

anaerobic corditims, organic uasfes are primrily 

converted by aicrobial l ctim into carbon dioxida ud 

mcfheN. Also, trace mts of hydrogen, 4amuni4, 

aroaatic hydrocarbaa, haloqeruxted organ&, crd 

hydroqen sulfide asy be present. 

2. CHEMICAL DECOMPOSKION 

Gas production fras chemical decoopositim results from 

the mixirq of incompatible materials. Reactive or 

iqnitiblt uastes can cause explosions or heat prtiing 

reactions resulting in a rapid probctim of gases a4 

increased tecrperatures. In acidic conditions a strmg 

oxidizing agent can react uith organic uasfes to 

produce -is and car& dioxide. 

Under typical conditims, soil gas prtitim frm 

chemical reactions is not expected to occur. These 

reactions are more likely to occur fras liquids stored 

or spilled from mdergrarrd tanks and pipelines. 

3. PHYSICAL DEcOMpOsmON 

Gas pro&ctim from physical decurpositim is frm the 

processes of volatiIiratim ard carkntim. 

Volatilizattm can result in subsurface gas generation 

from contaminated proud uater, spills or leakirq 

u-&rgrDcnd tanks l rd pipes. Volatilizatim of a 

comprnnd uill be dependmt I+XWI the coepouWs vapor 

pressure. The greater a cw’s vapor pressure, the 

greater its cbi!ity to vo!atilite. 

gores. In a lmdfill, cc+ustim can convert uaste 

arterial into carbm dioxide, carbon amoxide ud trace 

toxic wJnpment1. 

Ccsbustim processes cm also create an envirmmrnt 

cadrive to accelerate chemical reaction rates ud 

biological deccmpositim rates. The increased rates 

create a greater potential of s&surface gas generation 

ad release. 

D. SITE SPECIFIC CHARACTERISTICS 

Stiurface conditiona at a site for a soil gas 

investigation rant be evaluated to discover likely gas 
aiqratim rwtes. Various structures ud construction 

at a site wy pro&ce areas of preferred pathuays for’ 

sol1 gas miqratim or ispede gas flou. 

1. CHEMICAL AND PHYSICAL PROPERTIES OF THE 

CONTAMINANT 

Durfng the plaming and preparatim for cordutinq a 

soil oat survey, site specific prramster 
characteristics should be evaluated. This uill aid in 
the recognition of the variability of the site specific 

pareters so accurate interpretations of the results, 

can k lmck. The degree of preparatim uill hsvt a 

direct bearin m the success or failure of an 

investigation. On-site chemical and physical 
properties of the contaminant uhich should be l valuared 

include: 

0. Concentrgtivn 

The knom or estimated concentration of the qroud 

uater cmtaminant will dictate the vert i co 1 

cmcmtratim gradient of soi 1 gas established in the 

vadose zone. The diffusion of vapors frm areas of 

high concentrations to Louer concentrations is the 

mechanism of greatest importance for gas transport in 

the msaturated zone. Therefore, if the knoun or 

suspected concentrations of cmtaninants in qromd 
uattr is Lou, the conpovd uill be difficult to detect 

in the vadost zme. To comter this, senples should be 

taken at greater depths in the vadose zone. A greeter 

c=entrat im of sqlinq Locations can then be 

established or an alternate tracer carpomd can be 

selected. 

,/--Y 

P. 

Cmbnt im processes, such as -uxkrqroud fires in 

landfills, can result in the release of s&surface 

,y---l 
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41. Density f. Boilina Point 

- 

The density of o carpourl is dafincd as the euaomt of 

a&stance per rr?it voluaa (g/o&. The density of the 

cmtminant as c-red to uater will determine the 

cmtaninant migration in the aquifer. Coapou& uith 

densities greater than 1 will tend to scwe dounuard in 

the aquifer (sinkers), those uith densi ties greater 

than 1 will float m the surface of the aquifer 

(floater). floaters uith Lou water sol&aility rd high 

volatility are good candidates for vapor detection &e 

to the setrq of a steep vapor concentration gradient in 

the vadose zone. 

c. Dielectric Constant 

The dielectric constant is the relationship between tuo 

charges ard the distance of separation of the tuo 

charges to the force of attraction. In clay, this 

cmstant reflects the degree to uhich they uill shrink 

or au-all. Liquids uith high dielectric constants, such 

as water, will cause clays to well. Those 1 fquids 

uilI Lou dielectric constants will cause clays to 

shrink and crack increasing perraeability exposure to 

concentrated organic liquid. This uill decrease the 

travel time of these organic liquids to reach the 

grouduater in clayey ro4ls. Also vapors migrating to 

the surface uould not be as restricted as in nonwl 

circumtances. 

b. Henrv’s Law Constant 

Henry’s lau constant is expressed as a ratio of partial 

pressure in the vapor to the concentration in the 

1 iwid. It is a coefficient that reflects the air 

Mater mrtitiming of an organic carparrd. Those 

caqmu& uith Hmry’s lau cmstants greater than 0.05 

k Pa d/mle, or, 1 l icrogrm per liter soil 

gas/ricrograms per I iter uater ratio uould be good 

culdidates for soil gas detection. 

r. Molecukw Weiah[ 

The amlecular ueight of a cDnpovd Is the EM total of 

the l taa which carpose the molecule. nigh molecular 

night cm characteristically Marpose through 

biodegradation at a such slouer rate ard uould 

therefore persist fn the msarurated ard saturated 

zones the longest. 

. . 

The boi ting point of a earpovd is defined as the 

taqeraturc at tiich the external pressure of the 

liquid is in equilibriua with the saturation vapor 

pressure of the liquid. Generally, coaqwa-& uith 

lower boiling points also have higher vapor pressures. 

It is ,thesc cqmu-tds which are best suited for soil 

gas detection. 

The Koc of a conpwd is a coefficimt that relates the 

partitioning of the organic conpaud ktuaen the 

adsorbed phase ud the soil solution relative to the 

organic carbon fraction. This coefficient reflects the 

affinity of an organic conpound to adsorb out of 

solution Onto organic soil meterial. The affinity for 

organic coapouds to adsorb mto soi 1 in the 

msaturated tone is dependent qm the presence of 

organic nsterial in the soil. Generally the organic 

carbon content in the vadose zone decreases with depth, 

so the greatest influence vi11 be at or near the 

surf ace. 

h. Veoor Pressure 

vapor pressure is the pressure of a cmf ined liquid 

such that the vapor collects above it. trmater 

cmtaminsnts with high vapor pressures ui 11 be present 

in the soil vapor and are therefore excellent targets 

for soil gas amlysis. those coqomds ui th vapor 

pressures of Taxa Hg at 20° or higher are the best 

target mlytes for soil gas analysis. 

i. Water Solubilitv 

Yater solmility is the extent to uhich a cmpand 

dissolves in uater. These ccqomds uould prtltion 

primarily in the water phase. Corrpocrrds uith high 

uater solubilities would mve through the msaturated 

zone quickly depending upon the aawnt of rainfall and 

the hydraulic conductivity of the soil. The detection 

of highly water sol&le corqomds uwld also depend m 

recent precipitation and uetting fronts uhich uould 

dissolve the coepomd and cause it to migrate dotaward. 
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2. RtoPmws OF THE VADOSE ZONE 

8. Air filled Porosity 

The air filled porosity is a ratio of the volune of air 

in the soil pores to the total voluae of soil. This is 

an indicator of soil aeratim ad is inversely related 

to tha degree of saturation. As the air filled 

poroalty increases, the diffusim of vapors nfgratlng 

to the surface increases establishing a vertical soil 

gas profile. AS the air filled porosity decreases with 

increases in water cmtent 6e to uetting frmts and 

soil texture (uater holding capacity), vapors moving 

into Lou air filled porosity zones could potentially be 

resolubili2ed. 

4. Volumetric Water Content 

This parurcter is the ratio of the volurr of water in a 

porous vollab to tha total volume. The presence of 

moisture in the soil can serve to decrease the rate of 

vapor migratim. This can occur because as the volune 

of soil uater increases, the soil airspace decreases, 

thereby increasing the vapor path length. Partitioning 

of the cmtraainant into vadose zone liquid uater can 

decrease the gprnt of contaminant available for 

transport. However, there are som-instances in which 

increased soil apisture wy enhance vapor migratim. 

On such instance occurs uhen soil has ken dried 

extensively ard the avsjority of soil uater has 

evaporated fras the surface of soil particles. Thin 

situation provides for more extensive absorptim of VOC 

Onto the soil. under these conditiw JIen the soil is 

rehydrated, the VDCs rhich are hydrophobic, are 

displaced by water amlecules and migrate in the vapor 

state. Carried to the l xtraae, the presme of perchad 

voter between a WC source ard a saeqling point may 

indicate l iniaml cmtminatim. Dealing with soil 

moisture can be a problca in the interprctatim of soil 

gas data. 

c. Soil Texture 

Soil texture is the masure of the percentages of 

various prticle size grq in a voluns of soil, 

typically sand, silt ud clay. As the soils becom 

poorly sorted with increased clay cmtent, the pore 

space is deweased, the water content increcres and the 

rate of vapor diffuaim decreases. The rate of 

diffusim of vapors in the vadose’tone will be dictated 

by the mst ratarding layer. 

#. Soil Omenic Material 

The mmmt ard depth of organic material in the soil 

ut 11 depewf rporr the vegttstion, cliwtc, ard the rate 

of deccqositim. Organic mterial will have high 

surf ace areas and exchange properties ideal for 

adsorptim of organic caqxunds. The Ku value of a 

soil designates the ability of the organic wterial to 

adsorb organic ccapou& out of solution. 

e. Deoth of the Vedose Zone 

This will determine the distarue vapors aust migrate 

fras the gromd water to an area for sapling. The 
greater the depth of the vadose zone, the greater the 

chance for soil texture changes, the greater distarue 

the concentratim gradient aust be established and the 

deeper soil gas prdxes would be required to be placed 

for detectian of the vapors. Conversely, if the 

thickness of tha vadme zme is am11 there is a 

greater chance of dilutim of the soil gas by anbient 

air and a severe l lteratim of the concntratim 

gradient. 

f. Temoereture 8nd Temoereture Gradienq r\ 

Soils with elevated tmperatures or great temperature 

gradients existing from the surface uill l llov thermal 

diffwim to readily occur. The l ffut of a 

tarperature gradient is to induce flou ard distillatim 

frun warmer to cooler regions. Vapors migrating to the 

surface bring warm suaaer months will then have to 

awe against a teqerature gradient rhen entering the 

surface soil horixm. To the other l xtreaaa, if surface 

soil tarperaturn are retked to freezing, vapors could 

be trappad, concentrate and then mve lat&ally mder 

the frozen soil. Soil terrperature may atso have an 

iqaact m microbial grouth with uanner tarperature 

increasing microbial action. 

p, Microbial Dear8detion 

If conditions p&t, microbial degradation can lead to 

significant degradation of orgsnic cmpowds. The 

amrant of degradation will depend rpn the rxstzer of 

species available arvi the degree of difficulty in 

breating dam the carpamh. Degradation cm r&e 

the amour of cmtsnainant which wili r-e&cc the vapor 

cwentratim gradient. 



JY. Backuround Water Quality 

garriers either pun-- or natural are obstruCtforts 

which uill {q&s the exw-t of vapor. The obstacles 

can be structures, blacktop, c-t, Larndf ill coos, 

clay layers, frozen soil or any other obatrcle for 

vapor migration. The location and extent of the 

barrier will dictate the direction of mov-t of the 

soil vapor aroud the obstacle. 

The greater the cmtminstim of grovd water ui th 

various cmtuairwts, the greater the difficulty in 

delineating a particular cmtminant in quntim. At 

SW tocatiofu saverat pluses ry l xist that are 

partially or carpletely overlapping frm different 

spills. In such cases, greater inatr-t sensitivity 

uould be required to separate the cmtapinant of 

interest frm the l cmtminant racrp”. 

1. Conductive Zones 

Cetive zmas can be natural, such as old strem 

beds .and gravel lefmes, or am nade, for Qxsnple 

bedding l rowd pipelines. Since vapor will owe along 

the path of least resistance, it uill rend to travel 

these routes. This has been mst notable for methane 

mvim l lmg seuer lines ad into horns. 

3. HYDROLOGIC AND HYDROGEOLOCICPROPERTES~ 

a. Ground water Flow 

The direction, velocity and gradient of grouduater 

vi11 cmtrol to a great extent, the shape and l xtmt of 

the plunr. In proximity to pnping wlls or other 

infl-es, l lteratim of the growduater direction 

will occur by creating a cone of depression. These 

characteristics vi11 also help mke the initial 

decisim to Locate soil gas canpling points. 

e. Rainfall, Barometric Pressure, Temoeratbre and 

All of these l ueather effects* will have varying 

degrm of influence m soil gas. Lou ‘garomtric 

pressure an9 increasing winds will increase the 

outgassing of soil varmrs in the soil pores at or near 

the surface. To eliminate this effect soil gas pro&a 

can be located several feat belou the soil surface. 

Rainfall that occurs my cause leaching of the soil 

vapor, water table oacillatims, decreased air filled 

porosity 4 altered concmtratim gradients. Rainfall 

plly also aulke it very difficult to c-re soil gas 

testing results before and after a rainfall event. 

Taaqerature, both daily and seasonal, uilt influence 

the migration of soil gas. Increaaad tcnpcrature ui I I 

ime the mov-t of gas &e to the increased 

biological activity in landfills or drying of the 

sol lo. 

The key to limiting these effects is to acquire all the 

0, Water Table Oscillationb arrples in the shortest period of tiae pmrible u&r 

the same meteorological cmditiona. Thir lcada to 
Chuqes in the depth of the viler table can have a reducing the effects of acteorological changes and 

Large i-cc m the vertical transport of cmtaainsnts. therefore, a greater confidence in the correlation CM 

Drops In the uater table uith floating prtit uill bemde. 

leave a %mear’ of probct in the vadore xone a& 

therefore a greater availability for vapor transport. 4. SPILL CMwxmIsncs 

g. litholopy Of The Aouifer 
Extensive kmuledge of characteristica of the spill 

such as locatfm, duration, voluae and age can provide 

a greater insight as to the best locations for soil gas 

Len the cmtrinant enters the aquifer, its q igratim 

uill beta dcpmdmt rpocl the sedimnts and rock that 

aakc q~ the wifer. Changes In growd uater flou nay 

occur cbe to soil texture changes, depositimal 

characteristics of the mft, jointing and fracturing. 

Cmtminants uill aigratc along these pathuays uhich 

my becac difficult to track. 

s-1 ing. 

E. SITE MONITORING NETWORKS 

The soling rietuork should be cmstru-ted to e&air! 

all necctcary md rwircd inforrntim uith a mini-1 
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expmditurc of time and resourcas. The duvelqarent of 

the netuork should k based 00 backgrand informtim 

cbtainud regarding physic81 and chmical prepertfas of 

the cmtainant, propcrticr of the vadose zon and 

hydrologic ud hydrogeologic proprtin of the area. 

ALL this informtim should be used to design a 

sapling strategy specific to tha characturistlcs at 

thu site. Scam of the desigrm used iruluda: 

1. GRIDS 

Grids consist of saapling points set m perperklicular 

lines at egral dista&es l lmg the line frora each 

other. The grid size will w rpar the situ 

characteristics ud objectiws. An l xaa~lc of a grid 

utilized in a soil gas survey dcripn is show in figure 

10-l. 

. . . 
. . . . . 

OILSPUJ. 

. . . . . . . 
4-M 

Soil Gas Grid 

Filpre 10-l 

!. TRANSECT IJNRS 

This nctwrk is mst cannrnly used to find a swrce 

sren of cmtwainatim. Sapling paints era placed m a 

line between the erea of inpact Md a suqnzcted sarrce 

area. This significantly decrcusn the rx.n&r of 

senpling points troll using grids. An exmptu of -ping 

a trmwct line investigatory technique is show in 

Figure 10-Z. 

Trans4ct Line 

Figure 10-t 

3. BIASED 

In thir approach, sample pcints are placed near 4 

ruap4ct4d swrc4 in an 8r44 of cmtwinatim to find 

“hot spots” for further delineation or rardiatim. 

This type of ntuork is uacd once l sourct area is 

d4f in&. 

4. RANDDM 

RsndQ netwrks ~04 a grid with rwbws cksfgnating the 

nod48 or we4s. The saq~lc points arc then selected by 

a rat-&m nunbcr generator to designate uhich areas 4re 

targeted for sapling. This type of netuork is used in 

l ruas mere n4 infonaatim is knwn or n4 cmtaminatim 

is suspuctd. 

5. COMBINED 

This type is the met cmxmn network used, usually a 

cmbirwion of thu four previan networks to detect, 

defina md discover sources and impacted l ruas of 

cmtuaination. 

The interval betwem scunpling points will be depmdmt 

qxn the cbjective of the investigation. Re&cing the 

soil gas sqling fntcrval uill net mesawily provide 

kttrr raolutlm of thu grard uatar plraa. It has 
hem stated in the literature (16) that as a rule of ,P”‘\ 

thumb, the soil gas pro&s should k placed 2 - 3 times 
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the depth of $irourd uater. Spacing less than this wy 

be a awsure of the smell scale difference in the 

vadose zone rather than changes in the prreter of 

intercrt. Soil gas sapling is not a high - resolution 

wpping techniq.w ud shwtd not k used as such. 

F. HEALTH AND SAFEPl 

Prior to aDbi1izing for any roil gas inve6tigatim, 

health an3 safety concerns oust be anwered. Of 

greatest concern uould k to locate any mdergrou-d 

utilities. These include but are not Limited to the 

fol louing: 

- ELecttic 

- Sewer Lfm 

- Telephone Lit-US 

- Cable TV 

- Water Lln6 

- Natural Gas Lines 

This is by no neans an all encampaosing List of 

utitlties tiich may be pte6ent at a site targeted for a 

6oi 1 gas investipat im. A check aust be perform4 for 

any comnercial processes at a site to detemln the 

presence of any mli6ted kwied utilitle6. 

TO Locate the utilities, varies methods or sources of 

infornatim should be investipated. the of the mst 

comcm is using a nral detector. If utLlLtLe6 are 

non-rrtalLic, 6wrce6 such as carrtructim blueprints, 

“as builr plans” or other drawings wst k coruulted. 

@u source In NW Jersey, The Garden State Unkrgrowd 

Plmt Location Service’, can be cmtutd at l-MQ-2R- 

1000. They uill cmtact all utility ccnpsnies A1ch 

my have 6ervice6 in the area of inve6tigatim. Thy 
are a 6ticrfptim service, 60 sa6 utfLity carpulies 

my not be in the ntwrt. The locatim rervlce WI 11 

identify those 6dcribing cmpanler, but the other 

potential Utilities Mt be cmtacteci by the 

investigator. 

Above all, 11 it Is suspected that a utility Line is 

presmt, mw the saple iocatlcm. A feu feet In a roll 

gas rurvcy won’t have.a great irrpact m the results in 

lieu of pcwlble injury or death. 

G. SAMPLING Mi3HODOLOGlES 

There are ruaneroua methodologies for the collection of 

roil gas smqh6. The rrrt conm types will be 

discussed in this section. They include norbent 

collectors, groud probes an3 air pierometers. A 

discussion of each ncthodology follous: 

1. PASSIVE SorwuuT SAMPLERS 

The poOt carom sorbent smplcr used is known as e 

-Petrex T&em. This collector consists of activated 

charcoal chaGcally fused to the tip of a Curie-point 

ferromagnetic uire and irroerted in a glass tti. The 

collector is then buried at a depth of 2 - 4 feet in an 

inverted position (open crd of t&s dmm) 4th the 

glass t&e acting as a flux chankr for an optimal 

period of tiar as determined by l loading checks” of 

replicate proks. Other typs of passive collectors 

have been used, ad are being further developed, which 

u6e sorbent Pedia houwd in a collector or f Lux 

chrrkr. These can be buried or placed m the surface 

such as the EMFLLMR systccn. Sample analysis is by 

thermal desorption onto a MS or CC. 

This type of collector provides an integrated ncnple 

that conpensates for any short tero flwea in soil gas 

concmtratiorur. This Pcthod is recaarrnded uhm the 

0r-d uater cmtarainmt.9 are not knom and 

cmcmtratim are Lou. 

2. PIPE PROBES 

Pipe probes are soil gas collection methodologies which 

involves the use of a hollov t&e to obtain a l anple. 

The probes CM k passively placed into a predrilled 

hole or drlvm to their ksir&l depth. 

Pmsive pipe probes (Figure 10-3) are used bv first 

-king a hole 4th the u6e of a bucket auger or slide 

hvmrr and rwved. The probe, depigned uith 

predrflled hole6 m the sealed Leading ~IXI or open end, 

is inserted into the hole to allow roil gas mtry. The 

areular space at the surface is then seaLed uith an 

inert ispcrmeable material, such as clay. It is 

recanwr&d that the drill cuttings not be used since 

this ulll not provide an effective 6eal. Once seeled, 

the probe 1s evacuated and a ample withdram for 

l rbSlySi6. 

. . 
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Passive Probe 

Figure 10-3 . 

Driveable pipe praks (Figure 10-4) coruist of a t&e 

r)lich has a drive tip ud perforation6 on the leading 

erd to allow soil gas to mter the prok. The trailing 

end has a drive cap to protect it uhm the the is 

driven into the grou-xd. A saaple port of menifold for 

gas extraction is also located on the trailing end. 

-- 
Drive Probe 

FlOJRE 104 - 

The probes are driven to the targewd depth by a slide 

or electric huar. Onto the pro& (6 at the de6 fred n’ 

depth, soil gas uill mtei the the through the 

perforation6. A gas saple my thm be extracted 

through the l pte port. 

Differences in the probes CM be am& to vary the 

lmgth to attain greater depths, arrf to decrease the 

inside voluaa of the pro&. A decreased probe volu 

vi11 cut down on the volurw needed to purge the s)atm, 

thereby giving a more represmtative ample of the gas 

present at the sapling depth. 

Another type of pro& which is available is the 

retractable pro& (Figure 10-S). This probe is usad 

for obtaining soil gas smple6 at discrote depths uith 
fewer failures &e to hole clogging. This probe 

cm6ists of two parts, an outer trrbr ud a ull imr 

t&e uith saaple parts coruw~ ted to the drive Point. 

The prok is drivm to the desirrd depth d the probe 

is @led rg about 6 inches. This action opens the 

probe for soil gas mmpling to commce. 

Retr6ctrble Pro& 

Figure 10-S 

3. AIR PIEZOMEERS 

Air piezaters (Figure 10-6) can be it-walled to 

obtain data Of SIkJUrfece gem cmmtretim et kpths 

or areas inaccessible by other arnitoring techniw. 

Single or arltiple pro&6 rmy be in6talled into a 

single borehole. In areas mere cmtmtirutim is at 



greater depths, multiple depth probes may be install4 

in the borehole to obtain a vertical profile of soil 

gas concentrations. 

Location and depth of gas piczomters should be based 

on any natural high provability zones. The zones may 

be dry sard and gravel, in close proximity to the uaste 

source, aligned uith off-site structures, or engineered 

channels wtility lines). Areas of stressed vegetation 

ry po66ibly be 6* to gas aigratim. An increased 

rvnkr of piezancters amy be necessary at locations 

here site characterizations or anomsliec can create 

significantly differmt subsurface conditions of gas 

migrations. 

Air piezometers are recomntnded for projects if ewe 

than one SOi1 gas sapling event is to occur to omitor 

s&surface gas condition6 (vdergromd storage tanks, 

landfills). Their installation uill decrease the 

runkr of uwhours rcquircd to complete the task. 

The cormtruction of the piezaters asy vary. They can 

be prcdrilled 1~11 diarter PVC pipe, l lotted uell 

screen or canwrcinlly available soil gas well points 

wrufactured by ca7panies specializing in soil gas 

cquipmmt. 

Depending upon depth ard constructim, installatim of 

gas piezaters may require the use of a drill rig, 

pouer auger or hand auger. 

AIR PIEZOMETERS 

sAMPlEolmJX5 -1 I 

CEUENT PLud d 

UoMTom 
PROBES 

Air Pietater 

-TIMIRE 10-6 

The installation of a soil gas pieramcter should be as 

follows: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

11. 

Drill borehole to desired depth. 

Set probe at desired depth and backfill uith pea 

gravel (rrpprox. 2’). 

Place soil backfill m top of pea gravel. 

Place a 2 foot bentmite plug to inhibit gas 

migration. 

Place soil backfill m top of the bentmite plug. 

Repeat steps l-4 for each additional probe to k 

set in a Al. 

Place a 3 foot canant plug at the surface. 

install a protective casing to prevmt piezmeter 

damn*. 

4. SOIL GAS SAMPLE COLLECTION . 

The collection of the soil gas -smple for analysis vi11 

vary &pending qnn probe design and analytical. 

methodology. The aest commn types of collectim 

methods are as follous: 

Q. Whole Air 

Qw technique involves the aployrrnt of a container to 

hold the air. The Dost coeraon technique is using a 

tedlar bag uith an l vacuatim chmber. A tedlar bag is 

comected to the soi I gas pro& and placed in an air 

tight container. The air rurromding the bag in the 

container is pnpcd out, creating a vacua uhich allows 

the bag to fill. The advantage to this nethod is the 

air senple never passes through the purp thus 

l limiraating a source of cmtaminatim. 

A mecond technique uses Glass b&x uhich are glass 

cylinders uith openings at each end. The air srrple is 

collected by comecting one end of the barb to the 

probe l td the other to a pnp. The prap thm draus the 

sqte through the kwrb. Again, the air ranpIe does 

not go through the purq~ prior to collectim. 

The key advantage of these techniques is that aultiplc 

injectims of the saaple can be performed after ranoval 

of the probe uhile moving onto the next location. The 

snplc cm also be cryogmicalty trapped l rd vvlyred 

at a later date by laboratory based instrunents. 

The holding time for samples in tedtar bags and glass 

baxtm is 48 hwrs. 
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4. Sorbents 

Soil gas smples can be collected on morbmts dcpcndcnt 

uporr the species of interest. Sane of the morkmts 

used are charcoal, tenax, carbotrap, polyurethuw fozu 

(FUF) a4 carbon amlecular 6ieve (US). A sorbent trk 

is cormected to the soil gas probe and a saaple is 

purped through the the tiile the sorbent strip6 tha 

analytes frun the air. Tha tLk is thm usually 

anslved by thermal desorption or l xtractim by a 

laboratory based instrunmt. 

5. ANAL~CAL METHODOLOGIES 

The method selected to analyze the soil gas samples 

mat k cwistmt uith the collection methodology to 

schieve the objective6 of the investigation. Saw 

basic criteria for selection of the proper analytical 

method irulrdes: 

- Scmftivity: Is P*, Pp6 or percmt concentration 

rec+tired7 Is the relative concentration or the 

absolute concmtration required7 

- Selectivity: uill the analytical methodology 

idmrify the pollutant species or uitl a total value 

satisfy the data objectives7 

- Cost: Is the uulytical Pcthodology cost effective7 

Based m these criteria, an analytical methodol~y can 

be chasm mich vi11 achieve the objectives of the soil 

gas invcstigatim. SW of the methods used in soil 

gas sapling are as follou6: 

8. Detector Tubes 

This analytical scthod is the rest inxpemin, has 

good selectivity md the sensitivity is usually high. 

Also, the user 6u6t be l uare of the influence6 other 

gas” ard huidity uill have on the *athod. 

b, Direct Reedina lnstrumena 

Depending qon the instrurmt, the68 urits can be cost 

effective for obtaining analytic.al data tiich has PPM 

sensitivity 6nd limited selectivity. 

These imtrummts, though awe l xpen6ive, cm be very 

sensitive (s& PPB) ud selective to the contrinsnt. 

This is drc to the ability to select the type of 

detector urd colum aDst weraeble to the cmtednsnts 

of c-em. !/--A 

gf. Bssed SvstemS 

These mits will have the highest cost ratio per sawle 

analysis, but generally vi11 have the greatest 

sensitivity and selectivity for pollutant wly6is. 

.6. OUAUTY ASSURANCE/QUAUTY CONTROL 

Qurlity control 6ust be an integral p6rt of any 

Sa@ittg ptM. Uithwt attmtim to detail the project 

becams scnpect Md the &ta raningless. Quality 

control checks rwired for any project uill bi, 

depmdent on the sapling and analytical methods 

selected. The follouing list of wlity cmtrol 

cofmideratiw is applicable to ao6t soi 1 aas 

acasuremcnt progrmxs: 

8. Adhere to samnlina orocedureq 

Doing so provides cwistmy of c&a throughout the 

investigation. Exmples include purge volmes, smple 

depths and techniques used. 
,-’ 

b. Collection of Eauiament 6t8nkg 

Eq.npnent blanks should be rtn daily prior to use of 

the qipnrnt. This 6ust include all probes, syringe6 

and sauple cmtainers (bgs, bo&s). Equiplmt blanks 

uill prevmt the occurrence of false positives fras 

cmtmninetim in the saapling systen. 

f. Backaround MeasurementS 

This allows for cmparison of all aeasurcmcnts detected 

in the cmtmirution zone and emures that 

dimcrepmcicr which arise are the result of the 

sap1 ing method. 

d. Dualicat~ 

Dqlicate saaples determine the variability associated 

uith the ssnpling proc&re. They should be performed 

at a mini& rate of OI?C per every tvmty rcqles. 

Duplicates should be takm froa the ~(1111 probe mince 

different probe locations MY yield order of uqmitudc 

variation in re6ults. 
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g, Decon t8mination 

Probes rhould bt pursed with air. If the field blanks 

detemins the probar l re 8till cmtsmiruted after 

flushing, they sust k clcand with l lcmox, given a 

tap uater rinse, distflled/delmired titer rinse l d 

then k rl lowed to sir dry. 

f. EouiDmen t C8hbretion 

Eq~ipnmt atst be calibrotcd as per the smnufecturer’s 

rwiranmts. - Calibration standards should be rLn at .s 

miniaua of 1 per 10 Swpllto. If area covets, retention 

tfacl or concentrations differ by mre than 10 - 20X, 

recsllbration 4s re@rcd. 

g. Limitations of the enelvtical methodolppy 

Dtpcnding - the analytical methodology selected,’ the 

limitations srd influences that the soil gas matrix 

wi 11 have m the instrunmt sust be uderstood. This 

is l sprcirlly true for the survey instrunntr which are 

inf tuerred by hmidity, oxygen or flow rates. Yith s 

greater uderstmding of mslytlcal rthodology 

Limitations, a better wscssmmt md interpretstim of 

the data can be achieved. 

7 SOIL GAS ~NTERPR~AT’ION 

Soil gas marurnnmts are an approximation of the 

cmtminanc of interest in the uderlying gramd ueter. 

There tr a consIderable m0tnt Of int8rpretatim that 

mat be Incorporated before the selection of a down 

grdimt lDnttor well or qroxiasting the bou&rier 

of gran&ster, cmtaminrtim plunes. 

Becwsc of sjte and carparnd specific cmsikrstions, 

soil gas surrryr should be pluwwzd uith I thorough 

knowledge of the site: It’s history ud other factors 

as previaaly dircusscd mey fq~ct thr results dlhlch 

are i~rtant to the rumy. A prdlrirury SICS 

recaruissuue cm be valuable *en determining the 

shallowest depth JIich uitl provide the sust wte 

SSWitiVity, yrpropri8te l HP1 iw arKI uulytical 

rthmds, wrv volum?s rhile aptfmiring other 

qrrrtionsl details. 

bhm selecting the target contaminant(s), the 
prsistmco of that cmtminvlt in the s&surface ant 

be evaluted. WC’s c& -be l lt&ed or elimiNted by 

biological or chai.ol truuforswtim. Exanpler 

inclde microblat degredstim of ICE bf seqwntirl 

dehalogmation to CIS-1,2-OCE, trms-1,2-OCE cmnd vinyl 

chloride, or the rcbctim of orgmic hydrocsrbbnr iw 

oxidation. 

Uhen using survey instruamts for assuring total 

volatiles, the nature of the volatiles camot be 

discrfairuted. Influences such as humidity, oxygen 

content and the presence of naturaL ly occurring 

volati les ui 11 caqlicate the measurcmclts. Although 

each nsturally occurring ccqoud swy be present in 

smsll ammts, uhen co&in& these carpards cur have 

l significant influence m the total volatile organic 

level. Caution should be exercised in using total 

volatile orgenict as an indicator of potlutant levels 

present, especieily st sites here they are ebwdant. 

The use of total volatile organic levels as a 

rrssuremcnt of degree of cmtaminstion should. mly be 

performed in situations where naturally occurring 

volatile coapands uill not influence the ‘results. 

This can be l ccarplishsd by the use of instr-trtim 

that CM differentiate between the cmtaminants of 

interest urd the rmturally occurring C~JUF&. 

Determining the backgroud levels of nrturally 

occurring carqwnds can be prforreed by chsracterizing 

their ptential influence m the soil gas results. 

Table 10-l lists sues neturelly occurrfng volstiles 

released frun biological sources. 

In the uutysls of soil gas, the phase or @code of 

occurrence* can be estimted by the differing 

propert iea of the carpaxnts comprising the 

cmraminant. for example, the relative concentrstims 

of bmxene to xylene CM be an indicator if the saple 

was collected 8bove 8n area of free product or 

dissolved hydrocarbons. Since benrm has s higher 

solrrbility in ueter, it is readily stripped out of the 

Liquid hydrocsrbon es it is flushed 4th uater. 

In cmtrast to the msjor fuel wqxnent, the xylms 

hsve the lowest sol&ility in Mater end have a higher 

KOC VSLUS. Xylenes do not aigrate l rsily in s 

dlrsolved or liquid phase. Therefore, their occurrence 

Is more closely l ssociatcd with the presence of the 

1 lquid hydrocarbons. 

The relative concentratioru of these carponents EM 

also be used to differmtirte ktueen different sources 

md spills of different carpositim (diesel, heating 

oi 1, gasolm). 

CMining the knowledge of the site, sol1 

chsracteristics l R;( emtmir~%nt !nttrfacr ~111 aid in 

the correct interpretstim of results fran sa of the 

most c- interferences to the mswing of groud 
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uater cmtainatim. ON of the sust cm reasons 

for false negatives is ckm to barriers inclrding 

perched uater, buried fou-&tions, clay lenses ud 

disturbed soi 1s. Conversely, false positives are 

usually a result of site specific factors, the mst 

c~lll~n beim the presence of mknom, near surface 

source areas that MY be mistakenly identified as 

grand uster cmtrainatim. 

Another useful tool genera14 by soil gas surveys is 

the afusl fingerprint*. This technique marpasses the 

catpsri,son of soil gas chranatogruns uith those of pure 

pro&c1 tiich can then be used to identify volatile 

petrol- probcts in soiC gas. Fuel fingerprinting 

however, is lirited Are to the morvpu~ differences in 

vototilixatim, aigratim and degradatim uhich affect 

irdivitil fuel probcts. This mthod is mst 

successfully used at sites *err recmt spills have 

occurred creating free pro&et Iayers in shallw 

*iferr. 

tmrally, to determina the eccurree of recent spills 

and grand uater cmtaminstim, vertical soil gas 

correntr4tim gradients csn be used. The success of 

this rthod uill &ape& qon the characteristics of the 

soil, cmtminant and age of the spill. 

The sust cmamn mistake associated uith interpretatim 

of soil gas data is to extend the interpretation &yard 

the scops of the survey design. for l xempl~, the 

relationship between volatile corwntrations obtained 
in a soil gas survey rarely Mtch the grarrd uater 

cmtcurs. Differmes in the growd uater cmtmirwt 

pluna and the soil gas concantratiom uill vary as a 

result of V.WiW soil carditiw at a site. 

oumtitative relatimshipr betueen soil gas data urd 

grard uafer cmtanirutim are also difficult to 
interpret &a to the vaying soil corditims. 

Correlatim coefficients k1uun grd uater 

cmtminatim ard soil 0.s results can have a 

differ-e in orders of argnitu5e. The lack of a 

statistical correlation twtueen soil gas and grard 

uater does not Indicate that soil gas results err 

vindicative of grard uater cmtminatim, but tha 

variability of each set are different. A good example 

of the differme in variability is uhen &@icato 

grotnd uater arulyois l ra suspect if results are mt 

uithin tuo percent Atress adjacent VT3 soil gas 

concentrations cm vary by a factor of 4 to 5 and still 

be indicative of the a- s&surface cmtminstim. 

Soil gas sapling ad its anslysis are dasignad 4s a 

screening tool to be us4 in cmjvrtim uith water 

qw1ity data. It uill l Luays be necessary to cmfim 

the predictions of cmtami~tim idmtffied by a soil 

gas survey through the analysis of sofl borings or Y-1 

mitering ~11s. Sol1 gas-*- can be used as UIe 

tool in an array of fnvestigatfva techni+es for a 

phassd apprtuch to site ch8racterir8tim. 

The successful use of soil gas surveying in determining 

sllbrurface cmtamirutim is depmdmt tqon collestim 

ad analysis as wll . as Pla-+ing ad da18 

interprets1 ion. A soil gas suwey should be c&ted 

m the basis of successfully interpreting the dsta, not. 

m the feasibility of collecting the dsta. 
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CHAPTER 13. 

DOCUMENTATION 
Proper docussntatim of all site activities is a 

crucial part of the field investigetim process. 

Docuaentatim rrst be amintained to trace the 

possession d huwlling of ssnples frm the time of 

collectim through analysis and dirpositim. 

Docurrsltatim proce&res include: sample lakls, renple 

seals,, field log books, chain of custody records, 

smple anslysis request fomts, and laboratory srsrple 

logs. The details of all activities, uhether part of 

the site inspection or a saaqling episode, mst be 

recorded in a field log book. uhen +Mples are 

collected, docunentatim in the fom of sample analysis 

r-1 fonts3 trust be cospleted. Proper conpletim of 

these forms and the field log book are necessary to 

support potential enforcement actions that say occur 

fras the results of sasple analysis. 

A. FIELD LOG BOOKS 

Field log books rust bs boutd and should have -red, 

barer resistant pages. All pertinent infonsstim 

regarding the site l rd sanpling proceekrer sust bs 

dot-ted. Uotations should k smde in log book 

fsshim, noting the tims and date of all entries. 

lnforwtim recorded in this notebook should include, 

but not k limited to, the follwing: nams and exact 
location of site of investigation; dste and rise of 

arrival a& departure; affiliation of persons 

cmtectd; - of person keeping log; rusass of all 

persms m site; purpose of visit; all available 

informstim on site (processes or probcts, uaste 

pensrat ion, nature of spilled msterial); conposition 

’ ud carentratim of s&staKe, if knosm; description 

of rasp1 ing P1.v field inrtrunent calibration 

inforwtim; location of sampling points (iKluling 

justification) nmkr of samples taken, voluns of 

au&es trh-i; preservst ion; rthod of sq3le 

collectim ud any factors that wy affect Its quality; 

date arrl time of saaple cotlectim and any factors thrt 

ray affect its qLulity; na of collector; all sample 

identificatim nrrkrs: descriptim of suppler; usather 

conditior\s m the day of Ssspling l rui rp to forty-sight 

hwrs previous ud any field observations. 

B. DOCUMENTING SAMPLING POINTS 

Seling points should be docusented as to their exact 

locatim for purposes of future saapling. This is 

accarplished through the use of a fmnusmt, measuring 

tape snd ccepass. A mnusent should k chosen at each 

site to act as a stationary reference point fras which 

all saspling points can be measured using a ccqass ud 

ssaasuring tape. 

If a building or other stationsry structure exists, its 

corner may act as this reference point. If no such 

aonunmt already exists, it uill be necessary~to create 

ywr own. A piece of uood, approximately 2 in. by 2 

in. shwld be haasasred into the gromd to almost grcand 

level, -king it difficult to rmPve and thus assuring 

Its perumence. The stake should then be asrked uith 

flagging tape or fluorescent pint. 

Uhen establishing a saapling point, follou this 

proccbre: 

- Sta&ing at the axnurmt, facing saspling point, use 

the cuq~ss hairlines to determine degree of 

direction. 

- Line of sight should rm from the mmusent, through 

both hairlim needles m the coq~~ss, to the 

saspling point. 

- Uhm first establishing the saapling Point, record 

the degree ard direction reading fras the carpass in 

the field notebook, along uith the distance 

rasurement, fran the canwent to the exact capling 

point. 

- In the future, field investigating teases shwld have 

no difficulty finding the exact locations fran which 

previous sqles uere taken uhm they are provided 

uith the lPnmnf l fd calpass dsta. 

C. PHOTO-DOCUMENTATION 

All sampling points should be docuncntsd m film. A 

film record of a sampling event allous positive 

identification of the sampling point. Photograpirs are 

the n~sf accurate and convenient demmstratim of the 
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field ~wsomel~s okxctvations. Photographs taken to 

doounent sampling points should include tuo or more 

reference points to facilitate relocating the point at 

a later date. 

Keeping a record of photographs taken is crucial to 
their validity as a representation of an existing 

situation. Therefore, for esch photograph taken 

several icmrr should be noted in the field notebook: 

1. Date 

2. Time 

3. Photographed by (signature) 

4. Name of site 

5. General direction faced and description of the 

subject taken 

6. Sequential nu&er of the photograph and the roll 

nudxr 

Photo-d.ocumntati& is invaluable if the tmpling and 

stiequential analytical data ends In litigation, 

enforcemmt , or cost recovery actions. Video coverage 

of a sapling episode can be equally or even mre 

valuable than photographs because it cm be used to 

prove that sanplcs were taken properly as uell as where 

they were taken. Ir can be used as a record of site 

conditions and can give those who have not been on-site 

an idea of the circmstnnces. 

0. SAMPLE COLLECTION PAPERWORK 

1. SAMPLE LABELS 

Sanplc labels arc an irrportant part of proper 

docunentation as their use not only re&ces the 

possibility of confusing ssnple cmtainers, but also 

provides the infomstion necessary during handling to 

canplete chain-of-custody forms. Smple containers 

should be pre-labeled before sample collection and the 

labels themselves protected frm the ranpie wtrix with 

a clear tape covering. Sample labels should include 

the well or see&e mm&r; parameter sampled; date; 

time seepled; ssnpler’s initials; preservative; and 

site nmm or location. 

2. CHAIN OF CUSTODY/SAMPLE ANALYSIS REauEsT 

Uhen samples l re collected far laboratory analysis, 

additional docurmtaticm procedures are required. The 

Chain of Custody (Cot) form is~intended as a legal 

record of poascssion of the smple. The COC should be 

initiated at the lab at sample container receipt, 

r-ins uith the sae@e at all times ud Barr the mm ,-, 

of the persm l ssuning respmsibility for the s.wples. 

This person is tasked uith ensuring secure l nd 

appropriate handling of the bottles ard see&es. uhen 

the form is completed, it should indicate that there L 

nere no lapses in saqale l ccowitability. 

In order to assure that the proper analysis is 

perform4 on the slurples, additional information pay be 

required by the lab performing the analysis urd/or the 

regulatory qrncy involved. Such as identification of 

samples by nmber, location end time co1 lccted and 

desired snalyris. This information should act as a 

cmf innation to lab contacts mde prior to the smple 

event initiation. 

In order to re&ce the ammt of paperwrk necessary to 
adequately docunent sample collection, the NJDEPE her 

co&ined the “Chain of Custw form uith the aSaple 

Analysis Request ForW. The format of this docunent 

may vary, depending upon the source of the sample 

btt les. 

There are tuo (2) versions of the canbined form: 

8. External Chain of Custodv and Sam&e Ana&sis 
Reauesr Form WITH $hiDoina container. 

This dot-C is intended to be initiated by the 

laboratory performing the analysis and to acccqany the 

samples mtil they return to the laboratory for 

armlflis (Figure 13-l). 

4. External Chain o f Custody and Samoling 
Anelvsis Reouest Form WITHOUT shibing 
container. 

This form can be used in cases where chain of custody 

is initiated by the sample collector (Figure 13-2). 

Both forms are currently utilized within the Site 

Rmedistim Programs to ensure handling and legitimate 

transfer of samples. 
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CHAPTER 14. 

SAMPLE SHIPMENT 
A. INTRODUCTION 

,- 

Samples collected during a planned sqling episode or 

in response to a hazardous material incident often sust 

be trensported tlseuherc for analysis. The NJDEPE 

requires compliance uith DOT regulatiwts governing the 

shipnent of hazardcus materials. These regulations (49 

cFR Parts 171 through 17’9) describe proper suwking, 

Labeling, packaging and shipnent of hazardous 

mterials, stbstanies ad uastes. In particular, part 

172.4DZ(h) of 49 CRF is intmdcd to cover shipnent of 

l wles of mknobm mterials dastinsd for laboratory 

arwlysis. 

8. EXPLANATION OF THE HAZARDOUS 
MATERfALS TABLE 

_- 

I 

Ir 

The Department of Transportation divides all substances 

in its Hazardous Materials Table (Table 14-1 in this 

Sectim) 49 CFR Part 172.01, into sixteen different 

Hazard Classes. S&stances in a particular class share 

certain tnique characteristics. If the identity of the 

material to be packaged/shipped is known, it can be 

located m the Hazardous Haterials Table and the 

specific packaging/shipping requirmnts will be 

indexed, perusal. For cxsnple, k8hizt-1 peCkaging a 

vntity of l-4 Dimthylcyclohtxane for shipping, 

rcfercrue to the Hazardous Flatcrials Table shous that 

its Hazard Class is UFlarm&le Liquid” ad that 

specific rcquirrnmtr for packaging can be fomd in 

Part 173 Sectim 119 of 49 CFR. But, as is oftm the 

case mm shipping mvirormzntal sasplcs, the identity 

of the s&cance to be shipped is often mknom. So, 

uith this in mind, DOT has ranked sixteen Hatard 

Classes in order of degree of hazard (see Table l), 

uith packaging rquirrrnts becoming less stringent 

swing down the list. It is the job of the 

eovironnmtal scientist t0 l v4luate avai lsblc 

info+mstim snd determine into uhich of these sixteen 

classes the saqxlc falls. 

C. GENERAL CATEGORIZATION OF UNKNOWN 
HAZARDOUS -WASTES 

The following illustrates the typical thought process 

that should be used uhen trying to categorize an 

u&now hazardous waste. Unless knom or demonstrated 

otheruiae through the use of radiation survey 

instruments, the sernple is considered radioactive and 

appropriate shipping regulations for Uradioactivt 

materiala are to be folloued. If the presence of 

radioactive material has been eliminated through survey 

instrunmts, the sample is considered to contain 

.Poism Am umterials (see Table 14-21, the next 

classfficatim m the List. DOT defines *Poison Ay as 

txtrcncly dangerous poisonous gases or Liquids of such 

a nsture that a very -11 asomt of gas, or vapor of 

the Liquid, mixed with air is dangerous to life. . 

Host poison A materials are gases or carpressed gases 

cvd uould not be fomd in drun-type containers. Liquid 

poism A’S uould k fomd mly in closad containers.’ 

ALL sanplts taken frcxn closed druar do not have to be 

shipped as poison A’s, rrhich provides for a Worst 

case” situatim. Based qx~ information available, a 

jL&nent sust k made whether a sample from a closed 

cmtainer is a Poison A. 

If poison A is l litoinated as a shipment category, the 

next tuo classifications art *f laamablt* or 

“nonf lamnable’ gases. Since few gas saqlts are 

co1 ltcted, the next applicable category uould be 

‘f laneuxblt 1 iquid”. With the elimination of 

radioactive material, poison A, fl-ble gas, ard 

nonfLMmable gas, the sample can be classified as 

flarxrable liquid (or solid) and shipped accordingly. 

These procedures would also suffice for shipping any 

other sanples classified below flamMblt Liquids in the 

DOT classification table. 

The special cast of ORH-E saaples also deserves 

l ttentim, as many mvirormntal samples faL1 into this 

category. ORH stands for Other Regulated Materials. 

DRM-E, according to 49 CFR Part 173.500, is a material 

that is not included in any other hazard class and 

includes both hazardous Uastt and hazardous S&stances 

as defined in 49 CFR Part 171 .a. In general, 

envirormzntai ssnples collected offsitt (for txcmple, 

from ctremts, pods, or uells) and which are MC 

expected to k grossly cmtminatecl are packaged as 

ORM-E. Saqalts collected m site from monitoring wells 

as uell as soil, surface water, and sediment S-ten 

that do not “appear” to be,.grossly cmtmninated art 

usually packaged as ORH-E. Sludges, oil uiste ard 

mknown drux sax&es should be packaged in accordance 
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to Flmblc Liquid/Solid regulations. rt Rust be 

mphasizcd that best judgemmt is to be mad here ud 

uhm in do&t, it is recomBmdad that the nure 

conservative, safe option Ir chosen. 

D. PACKAGING AND SHIPPING REQUIREMENTS 

Specific regulations covering packaging and shipping 

requirrrnts for hazard Categories WIH-EM, ‘flmnnable 

Liquid/Solid*, and l Poism A” fotlou, as these are the 

most frvtly mccnmtered situations. for any other 

hazard categories, refer to 49 Cfg, Parts 171-179. 

1. SAMiUS CtAss~flw AS ORM-E 

3. Packming 

1. 

ii. 

. . . 
111. 

iv. 

V. 

Place sari@@@ cmtainer, properly identffisd 

uith a sealed lid, in a polyethylene bag. 

Place rwle in a fiber 

picnic cooler which has 

polethylm bag. 

tx4rd container or tarts1 

been lined with a large 

Pack with enough noncanhntible, absorbent, 

cushioning material to minimize the possibility of 

the cmtainer breaking. 

Se81 Large bag 

Seal or close outside container. 

b. M8rkinQ/LubelinQ 

i. Use tircviations only uhere specified. 

ii. Place the following infornstim m outside of 

shipping container: 

- Proper shipping nmm (i.e.,*Hazardous S&stance, 

Liquid, Y.O.S.*) Y.O.S. = Not otherwise specified. 

- Category of Hazardous Materials (i.e., ORM-E) 

- UY or Lu nurber (i.e., NA 9188) 

- Proper label(s) (-Laboratory Sae@es*, -This End 

w-1 

- Addresree and addressor 

iii. Print “Laboratory Snpleie and *This End Upl or 

*This Side Lp” clearly m to(, of shipping 

cmtainer . Qut rprard pointing arrows m a11 four 

aides of cmtainer. 1 

1. Use abbreviations only uhere specified. 

ii. Cmplete carrier-provided bill of lading ard sign 

the certification stat-t. If the carrier does 

not provide one, use a standard i&try foru. 

On forr nsy be used for mre than one exterior 

container. Provide the foilwing informstim in 

the order Listed. 

. . 

I 

-Hazardous D.&stance, Liquid, 1.0.5. YA 9188. 

OW-E.” or *Hazardous S&stance, solid, Y.O.S. YA 

91M. CM-E.’ 

‘Limited Ouantitp (or mLtd.Oty.*). 

Ycu wight or net votuac * 

f-l 
further descriptions such as “Laboratory s~lesy 

or “Cargo Aircraft Only* (if applicable) are 

,_ 

,/“’ . 
l llouad if they do not cmtradict rquired 

informatim. 

iii. InclLdC chain-of-custody record, properly 

executed, inside cmtainer if Legal use of snplrs 

ia rquired or anticipated. 

d. 7rsnsggmtion 

i. Transport v\lrrou, hazardous s&stance samples 

clarsifird as C&M-E b rented or camm carrier 

truck, railroad, or express overnight package 

servicrr. . 

2. SAMPLES Cuass~nw AS FLAMMABLE Lmuto OR 

SW0 

The following procedure is designed to meet the 

requirmentr ,for a *limited quantitp l xclusim for 

shipurnt of flamr&le liquids and solids, as set forth 

in Pii? :73.113 of 49 iTffi. m OY meting these 

requirrrnts, the DOT constraints m packaging are 

greatly reed. Packaging, according to the limited 

wtity l xclusim, requires ootific8tim m the 

,Y---Y 
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- 

Y 

shipping papers. 

b. Packsoinp 

I. Collect ~10 in a glass containr (16 ancae or 

lass) uith a mtallic, Teflo&lind acreu cap. 

To prevent leakage, fill cmtainer no more than 90 

percent full at 130-f. If an air space in the 

sapte cmtminr would affect snple integrity, 

place that cmtainer within a second container to 
meet 90 prcmt rcqui ranent. 

ii. Cmplete s-l+ identificatim tag and attach 

securely to 8rrple cmtainer. 

iii. Seat cmtainer ard place in Z-molt thick (or 
thicker) polyethylene bg, one sample per bag. 

Position identification tag so it can be read 

through &g. Seal bag. 

iv. Plow sealed &g inside metal can and cushim it 

with enough norz~tible, absorbent wteriat 

(for exrrple, vemiculite or diatanaceous earth) 

ktuen the bottam a4 siks of the can and kw to 

prevent breakage ad to absorb leakage. Pack on 

b8g per can. Use clips, tap, or other positiw 

earas to hold can lid securely, tfghtly, and 

prlmmt ly. 

1 
V. Place one or axwe Dctal cans into a strong outside 

cmteiner, such as a nut81 picnic cooler or a DOT 

approved fikrbosrd box. Surromd cans with 

nmcu&ustible, absorbent, cushiming msterial for 

stability during transport. 

vi. Limited guntitles of fltile liquids, for the 

,plrpose of the l xclusim, are &find as oru pint 

or less (49 CFR Part lTJ.l18(aI(2)). 

vii. Limited mtities of flmble solidr, for the 

purpose of this l xclusim, sre deflnd as me 

pand net wfght in ifner containers d no 

greater than 25 pou& net weight in the outer 

container (49 CFR Part 173.153(a)(l)). 

b. M8ikindLebelinQ 

I. Use sbbreviations only mere specified. 

ii. Place the follouing infomatim m the aitslde of 

shipping cmtainr: 

. Proper shipping nams (i.e., l flmuable Lipid, 

n.0.s I)- . 

. W or NA nu&er (i.e., l.N 1993) 

. Proper Label(r) (aLaboratoy Sqoles., This Erd 

W-1 

- Addresstt and addressor 

l * Not otheruire specified Cn.0.s.) is not used if the 

flwamble liquid, or solid, is identified. Thm the 

name of the specific swterial is listed &fore the 

category (for l xaplc, Acetone, f lmtssble LicyJid) 

folloued by its wropriate W nurkr fomd in the DOT 

haxardous mterials table Part (lR.101). 
. 

iii. Print *Laboratory Snplcs* and elhis End Up* or 

This Side upl clearly m top of shipping 

container. Put qward pointing arrous m all four 

sides of cmtninr. 

c ShiooinD PmerS 

I. Use at&eviatiw arty rrhere specified. 

ii. Cmplete carrier-provided bill of lading l rrf sign 

the certificatim statwent. If the carrier does 

not provide one, use star&t-d irdstry form. (he 

form wy k used for more than one exterior 

container. Provide the following infomatim in 

the order listed. 

. n flrrmable Liquid, n-0-s. URlW3. or l flam&le 

Solid, n-0-s. UW132S.m 

- ‘mLimitcd Ouantit~ (or “Ltd. Oty.‘). 

- Yet weight or net voluse (weight or volrac ry be 

abbreviated) just before or just after l flarbLe 

Li@d, n.o.s. M132S* or ~flsmnable Solid, n.o.8. 

w132S”. 

- further descriptions such as “Laborntory Snples: 

or -Cargo Aircraft Onlr( (if applicablel are 

l lloued if the7 do not cmtradict rwirad 

infomatim. 

ill. Include chain-of-custody record, properly 

executed, inside cmtainer if legal use of srrpler 

is reqired or UltiCipBtEd. 
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d, 7fune 

I. Transport w&noun hazardous s&stance s~rples 

classifid 88 flPIIYbl0 lif+ds by rented or 

cannon carrier truck, railroad, or express 

overnight package services. 

ii. Do not transport b7 rvly passenger-carrying air 

transport syotea, even if they have cargo mly 

aircraft. DOT regulatims pemit regular airline 

cargo only aircraft, but difficulties with mst 

passenger carrying airlines suggest avoiding rhea. 

Inatead, ahip by airlinea that miy carry cargo. 

3. SAMPLEZG CLASSIFIED AS PDISDN “A’ 

i. Collect tan&es in a polyethylene or glass 

container uith an wter diao&er narrouer than the 

valve hole m a DOT specificatim Ho. 3AlDDD or 

Wo.3AAlSDD rtal cylinder. To prevent Leakage, 

fill cmtainer no sure than 90 percent full (at 

130.f). 

ii. Seal saple container. 

iii. Carplete snple identificatlm tag and attach 

securely to sqlo cmtainar. 

iv. Attach string or flexible uire to neck of the 

ssnple container; louer it into metal cyli*r 

partially filled uith mncc&ustible, ataorbent 

cushioning arterial (for l rqle, diatmaceous 

earth or vemiculite). Place only one container 

in a actal cylinder. Pack uith enough absorbing 

material bertmen the bottm urd sides of the 

sele cmtainer rd the rtal cyLlr&r to prevent 

breakage md absorb leakaga. After the cushiming 

wterisl is in place, drop the end of the string 

or uire into the cylinder valve hole. 

V. Replace valve, torque to 250 ft/lb (for l-inch 

opening), ad rsplaca valve protector m rtal 

cylinder, using Teflon tape. 

Vi. Place one or ore cylinders 1.n a sturdy wtside 

container. 

b. MsrkinoA abelinp 

1. Use atbreviations mly here-specified. 
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ii. Place the following infomstim, either bud 

pri~tad or in label fom, m the sfda of the 

cylinder or m a tag uired to the cylinder valve 

protector. 

- l Poismous Lipid, n.o.8. W19SSm or -Poisonous 

Gas, n.0.a. UA1!?SS.m 

- Laboratory Mm and a&ress. 

. DOT label l PoisQ*)uI Case (even if s-18 is - 
liquid) m cylinder. 

.* 

iii. Put all infomatim m aetal cylinder m wtsick 

container. 

IV. Print “Laboratory Suple~ ud l inside Packages 

Co@7 With Prescribed Specificatiormm m top 

and/or frmt of wtside cmtainer. hark Vhis 
-x 

Side up* m top of cmtainer and ward-pointing 

l rrous m all four sides. / 

g. Shrboinw Pmerq 

I. Use l bbreviatiortr mly as specified. 

/--\ 
ii. Carplete carrier-provided bill of lading and sign 

the certificatim stat-t. If the carrier does 

not provide one, use a standard irdstry fom. Y 

On fom may be used for mre than one exterior 

container. Provide the follwing infomatim in 

the order listed. 

- “Polsmous Lic@d, n.o.s. rUl%S.* 

- Ret uei&tt or net volume (ueight or volume suy be 

l Wreviated>, just before or just after mPOironcus 

Liquid, n-0-s. M l%S*. Include a chain-of- 

custody record, properly executed, in container or -4 

uith cylkkr if legal use of sm-qlea la raquired 

or anticipated. 

gf, Tfensoo~ 

Transport mkmm hazardous s&stance sm@es 

classified as poism A mly b7 grti transport or 

Govemnmt-mmed aircraft. Do not use air cargo, 

other cmmm carrier aircraft, or rented aircraft. 



TABLE 14-l 

DOT PRIORITY RANXING OF HAZARDOUS MATERIALS 

Category Definition Application regulations 
for packaging and transport 

-. , ‘- 

1. 

2. 

3. 
-. 4. 

5. 

6. 

7. 

a. 

,a 
9. 

General 

Radioactive Materials 

Poison A 

Flammable Gas 

Nonflammable Gas 

Flammable Liquid 

Oxidizer 

Flammable Solid 

Corrosive Material 
(Liquid) 

Poison B 

lO.Corrosive Material 
(Solid) 

ll.Irritating Materials 

lt.Combustible Liquid (in 

49 CFR 173.389 

49 CFR 173.326 

49 CFR 173.300 

49 CFR 173.300 

49 CFR 173.115 

49 CFR 173.151 

49 CFR 173.150 

49 CFR 173.240 

49 CFR 173.343 

49 CFR 173.240 

49 CFR 173.381 

49 CFR 173.115 
containers exceeding 100 
gal capacity) 

13.0ther Regulated 49 CFR 173.800 49 CFR 
Material (ORM) - B 

173.510, 173.800- 
173.862 

14.0RH-A 49 CFR 163.605 

15.Combustible Liquid 49 CFR 173.115 
(in containers having 
capacities of 110 gal 
or less) 

49 CFR 173-l-173.34, 177 

49 CFR 173.390-173.398' 

49 CFR 173.327-173.337 

49 CFR 173.300-173.316 

49 CFR 173.300-173.316 

49 CFR 173.116-173.119, 
173.121-173.149a 

49 CFR 173.152-173.239a 

49 CFR 173.152-173.239a 

49 CFR 173.241-173.299a 

49 CFR 173.344-173.379 

49 CFR 173.241-173.299a 

49 CFR 173.381-173.385 

49 CFR 173.116:173.118a, 
173.121-173.149a 

49 CFR 173.510, 173.605- 
173.655 

49 CFR 173.116-173.118a, 
173.121-173.149a 

16.0RM-E _. 49 CFR 173.1300 49 CFR 173.510 
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TABLE 14-2' 
/1 

DOT LIST OF CLASS "A" POISONS (49 CFR 172-l-01) 

Material Physical state at standard temperature 

Arsine Gas 

Bromoacetone Liquid 

Chloropicrin and methyl 
chloride mixture 

Gas 

Chloropicrin and nonflammable, 
nonliquified compressed gas 
mixture 

Gas 

Cyanogen chloride Gas (13,lOC) 

Cyanogen gas Gas 

Gas identification set Gas 

Germane 

Grenade (with Poison *'A" gas charge) 

Hexaethyl tetraphosphate/compressed 
gas mixture 

Gas 

Hydrocyanic acid (Prussic) Solution Liquid 

Gas 

Gas 

Hydrocyanic acid, liquified 

Insecticide liquified gas containing 
Poison "AN or Posion '*Bl' material 

Methyldichloroarsine Liquid 

Gas 

Gas 

Gas 

Gas 

Gas 

Liquid 

Nitric oxide 

Nitrogen peroxide 

Nitrogen tetroxide 

Nitrogen dioxide, liquid 

Parathion/compressed gas mixture 

Phosgene (diphosgene) If---. 
‘L 

322 



REFERENCES 

Rl~Ckwn, Benson, Fisher ad H4rdy, "Enforcement and Snfcty Procetes for Evaluation of Hrrmdous Ueste Prop08el 

tftma, In bnaomt of Uncontrolled Wazardcus Usstt Sitcp, Denver, USEPA Netiond Enforcement Invntigatim 
Center, 1980. 

Office of the Federal Register, 49 CFR perts 171-179, Uerhingtm, D.C., US toverrat Printing office, 1986. 

Office of Research and Developmnt, Chsrscterizstion of Hazardous Uaste Sites- A WcthoQ Msnua( - Voluat 2 : 

@i{oble Smmlirt~ Hethodq, 2nd Edition, Las Vegas, Nevada, 1964. 



:1 . 

-.r 

324 



B. MONITOR WELL REQUIREMRNTS FOR UNCONSOLIDATED AQUIFERS 

1. 

2. 

/‘.. 

3. 

I 

4. 

5. 

. 
6. 

7. 

8. Wells must have a filter pack installed. 

9. No more than 25 feet of well screen shall be installed and no more 
than 5 feet of filter pack shall be placed above the top of the 
well screen. 

c 

Revised 3/92 

State well permits are required for each monitoring well installed 
and the well must be constructed by a New Jersey-licensed well 
driller of the proper class. 

The State well permit nU@er must be prominently displayed and 
permanently affixed to each monitoring well. Each well must have a 
site specific well identification number permanently affixed (e.g., 
Mw-1). 

Copies of the site-specific well specifications and State approved 
well permit must be maintained at the drilling site by the driller. . 
Minimum screen and riser pipe inner diameter is 2 inches. 

The use of glues or solvents is prohibited in the installation of 
well screens, riser pipes and well casing. 

Any borehole that is to have a casing installed and grouted, must 
be a minimum of 4 inches greater than the immediate casing it 
surrounds. 

In order to prevent any induced interconnection between the 
overburden/weathered bedrock and competent bedrock, the well screen 
shall not extend across the aforementioned interface. 

10. Acceptable well grouting procedures: 

a. The following materials shall be acceptable for the grouting of 
the annular space between the casing and the oversize borehole. 

i. Portland Neat Cement - In accordance with Table 1 

ii. Portland Cement/High Grade Bentonite - In accordance with 
Table 2 

iii. High Grade Bentonite - In accordance with Table 3 
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Table 1 - Portland Cement 
f-7 

Pounds Gallons Target Acceptable . Water to 
of of Density Density Range Cement 

Cement Cement Water lbs/oal lbs/aal Raf;ia 

I & II 94 5.2 15.6 15.9 to 16.3 0.46 

III 94 6.3 14.8 14.2 to 15.5 0.56 

Table 2 - Portland Cement/High Grade Bentonite 
Only Portland Cement Types I or II 

A 
Pounds Pounds Gallons Target Acceptable Water to 

of of of Density Cement 
Bentonite 

Density Range 
Cement Water lbs/sal lbs/sal RatiQ 

t 
5.0 94 8.3 13.9 13.4 to 14.5 0.74 

Table 3 - High Grade Bentonite 
Numbers Based on 15 to 30% Solids by Weight 

_/ 
Pounds Target Acceptable Target 

of Gallons of 
Acceptable 

Range of Water 
Bentonite 

Density 
Water** laallons)** 

Density Range 
lbs/sal* lbs/sal* 

50 18 14-34 9.8 9.2 to 10.2 ,f-\ \, 
* Accurate Measurement of materials prior to mixing is imperative 

as air entrainment during the physical mixing of the slurry 
tends to decrease the density of the mixture. 

** Bentonite Products and additives should be mixed in accordance 
with manufacturers specifications. 

b. When using straight bentonite - Bentonite shall not be used for 
grouting in those instances where it will come in contact with 
ground water having a pH less than 5.0 and/or a Total Dissolved 
Solids content in excess of 1,000 ppm. 

- _ 
C. Where the grouting material extends through zones of salt 

water, a salt/water resistant grout material shall be used. 

11. Grout Placement 

a. Pressure Grouting - The grout shall be pumped, through a tremie 
pipe, in one.continuous operation, from the bottom to the top 
of the annular space. The tremie/grout pipe may be slowly 
raised as the grout is being placed but the discharge end of 
the pipe shall remain submerged in the grout at all times until 
grouting is complete. 

1 
b. When grouting the annular space around a well casing or riser ,/--==Y 

pipe, the grout must extend up to the ground surface. 
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14. 

15. 

16. Wells should be developed to a turbid-free discharge. 

C. When grouting the annular space directly above a filter pack, 
the grout should be discharged horizontally from the tremie 
pipe. 

Potable water must be used for mixing grouting materials and 
drilling fluids. 

The driller must maintain an accurate written log of all materials 
encountered, record construction details for each well, and record 
the depth of each water bearing zone. This information must be 
submitted to the Bureau of Water Allocation as required by N.J.S.A. 
58:4A-14. 

The protective steel casing shall be installed to a minimum depth 
of 3 feet below grade, equipped with a locking cap and securely set 
in concrete, as shown in the diagram. The locking cap must be .made 
of steel. Flush-mount monitoring wells are acceptable provided they 
have manholes, locking caps, and seals to prevent leakage of 
surface water into the well. 

Top of the innermost casing (excluding cap) must be surveyed to the 
nearest 0.01 foot by a New Jersey-licensed surveyor. The survey 
point shall be the highest point of the casing. The survey point 
must be marked on each well. 

Notice is Hereby Given of the Following: 

The Department does not review well locations or depths to ascertain 
the presence of, nor the potential for, damage to any pipeline, cable, 
or other structures. 

The permittee (applicant) is solely responsible for the safety and 
adequacy of the design and construction of monitoring well(s) required 
by the Department. 

The permittee (applicant) is solely responsible for any harm or damage 
to person or property which results from the construction or 
maintenance of any well; this provision is not intended to relieve 
third parties of any liabilities or responsibilities which are legally 
theirs. 
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Protective outer steel casing must be a 
minimum of 2 inches greater than the 
diamete of the inner casing 

Not less than 1 inch and 
not grealer than 5 inches 

IId4 a.* :. Ground Surface 

Concrete collar 3 feel deep 

Minimum Z-inch diameter 

Casing seal pressure grouted 
into hole, entire length of casing 
must be grouted 
(see items 10 + II) well casing 

Well screen not to ::! 1 .- 
exceed 25 feet 

1 
II ;: ** g 

i h Minimum 2 inch inner diameter 
well screen, having appropriate 
slot size for fiIter pack, 
formation or other conditions 

-Ij Clean filter pack, appropriate size 
pJ=pg for screen or formation extending . _ _ _ - -* __ _ 

a maxnnum of 5 feet above the top 
of the well screen 

Borehole must be a minimum of 7 
4 inches larger than the well 
screen diameter 

. 
Unconsolidated Aquifer Well 

r 
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C. HONITOR WELL REQUIRRMRNTS FOR CONFINED UNCONSOLIDATED AQUIFERS 

Revised 3/92 
: 

1. State well permits are required for each monitoring well 
installed and the well must be constructed by a New Jersey-licensed 
well driller of the proper class. 

2. The State well permit number must be prominently displayed and 
permanently affixed to each monitoring well. Each well must have a 

- site-specific well identification number, permanently affixed (e.g., 
Mw-1) . 

3: Copies of the site-specific well specifications and State approved 
well permit must be maintained at the drilling site by the driller. 

4. Minimum screen and riser pipe inner diameter is 2 inches. .' 

5. The use of glue or solvents is prohibited in the installation of 
well screens, riser pipes and well casing. 

6. Any borehole or outer casing that is to be seated into a confining 
layer, that is to have a casing installed and grouted, must be a 
minimum of 4 inches greater than the immediate casing it surrounds. 

7. In order to prevent any induced interconnection between the 
overburden/weathered bedrock and competent bedrock, the well screen 
shall not extend across the aforementioned interface. 

8. Wells must have a filter pack installed. 

9. No more than 25 feet of well screen shall be installed and no more 
than 5 feet of filter pack shall be placed above the top of the 
well screen. 

10. Under no circumstances shall the filter pack extend into a 
confining layer. 

11. Acceptable well grouting procedures: 

a. The following materials shall be acceptable for the grouting of 
the annular space between the casing and the oversize borehole. 

i. Portland Neat Cement - In accordance with Table 1 

ii. Portland Cement/High Grade Bentonite - In accordance with 
Table 2 

iii. High Grade Bentonite - In accordance with Table 3 

. . 
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Cement 

Pounds 
of 

Cement 

Table 1 - Portland Cement 

Gallons Target Acceptable - Water to 
of Density Density Range Cement 

Water lbs/sal lbs/ual RatiQ 

I & II 94 5.2 15.6 15.9 to 16.3 0.46 

III 94 6.3 14.8 14.2 to 15.5 0.56 

Table 2 - Portland Cement/High Grade Bentonite 
Only Portland Cement Types I or II 'I 

Pounds Pounds Gallons Target Acceptable Water to 
of of of Density 

Bentonite Cement 
Density Range 

Water 
Cement 

lbs/sal lbs/sal Ratio 

5.0 94 8.3 13.9 13.4 to 14.5 0.74 

Table 3 - High 'Grade Bentonite 
Numbers Based on 15 to 30% Solids by Weight , 

Pounds Target Acceptable 
of Gallons of 

Target 
Range of Water 

Acceptable 

Bentonite Water** 
Density 

tsallonsl** lbs/ual* 
Density Range 
lbs/sal* 

50 18 14-34 9.8 9.2 to 10.2 f-7 
* Accurate Measurement of materials prior to mixing is imperative 

as air entrainment during the physical mixing of the slurry 
tends to decrease the density of the mixture. 

** Bentonite Products and additives should be mixed in accordance 
with manufacturers specifications. 

b. When using straight bentonite - Bentonite shall not be used for 
grouting in those instances where it will come in contact with 
ground water having a pH less than 5.0 and/or a Total Dissolved 
Solids content in excess of 1,000 ppm. 

C. Where the grouting material extends through zones of salt i 
water, a salt/water resistant grout material shall be used. 

12. Grout Placement 

a. Pressure Grouting - ,-- 
pipe, 

The grout shall be pumped, through a tremie 
in one continuous operation, 

of the annular space. 
from the bottom to the top 

raised as the grout 
The tremie/grout pipe may be slowly 

is being placed but the discharge end of 
the pipe shall remain submerged in the grout at all times until 
grouting is complete. 

b. When grouting the annular space around a well casing or riser P\ 
pipe the grout must extend up to the ground surface. 
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C. When grouting the annular space directly above a filter pack, 
the grout should be discharged horizontally from the tremie 
pipe. 

13. Potable water must be used for mixing grouting materials and 
drilling fluids. 

14. The driller must maintain an accurate written log of all materials 
encountered, record construction details for each well, and record 
the depth of each water bearing zone. This information must be 
submitted to the Bureau of Water Allocation as required by N.J.S.A. 
58:4A-14. 

15. The outermost steel casing shall be installed to a minimum depth 
of 3 feet below grade, equipped with a locking cap and securely 
set in concrete, as shown in the diagram. The locking cap must be 
made of steel. Flush-mount monitoring wells are acceptable provided 
they have manholes, locking caps, and seals to prevent leakage of 
surface water into the well. 

16. Top of the innermost casing'(excluding cap) must be surveyed to the 
nearest 6.01 foot by a New Jersey licensed surveyor. The survey 
point shall be the highest point of the casing. The survey point 
must be marked on each well. 

17. Wells should be developed to a turbid-free discharge. 

Notice is Hereby Given of the Following: 

The Department does not review well locations or depths to ascertain 
the presence of, nor the potential for, damage to any pipeline, cable, 
or other structures. 

The permittee (applicant) is solely responsible for the safety and 
adequacy of the design and construction of monitoring well(s) required 
by the Department. 

The permittee (applicant) is solely responsible for any harm or damage 
to person or property which results from the construction or 
maintenance of any well; this provision is not intended to- relieve 
third parties of any liabilities or responsibilities which are legally 
theirs. 
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Steel Cap with Padlock minimum of 4 inches greater than 

securely set in concrete (see item 15 

Borehole must be a minimum 
Pressure grout annular spaces, 

of 4 inches greater than the 
casing to 

foot into the confining layer 

Outer casing to be driven a minimum 
foot below the drilled borehole 

Minimum Z-irich diameter 
well casing 

Well screen not to 
exceed 25 feet 

- Clean filter pack, appropriate size for 

Minimum Z-inch inner diameter - ( E 
screen or formations, extending a 

well screen, having appropriate : E 1 
maximum of 5 feet above the 

slot size for filter pack, 
top of the well screen 

formation or other conditions ‘- g’ Bottom Cap 

tective outer steel casing, if used, 
Borehole must be a minimum of 

/ 
must be a minimum of 2 inches 

4 inches larger than the well diameter larger than the adjacent inner casing 

tdnfined Unconsolidated Aquifer Well 
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1 .O INTRODUCTION 

This Health and Safety Plan (HASP) is designed to provide minimum practices and procedures 
for Halliburton NUS and subcontractor personnel engaged in Remedial Investigation (RI) 
activities at the locations identified in Section 2.0 of this document. This document represents 
investigative activities to take place at several satellite locations within Naval Weapons Station 
(NWS) Earle, New Jersey. This plan has been developed to conform to the requirements of 
OSHA Standard 29 CFR 1910.120 - “Hazardous Waste Operations and Emergency Response”, 
and other requirements, as applicable, under OSHA General Industry (29 CFR 1910) 
Construction Industry (29 CFR 1926) standards as applicable, and State requirements where 
applicable. This plan is based on available information regarding possible contaminants and 
physical hazards that may exist at the site or as a result of onsite activities. If more information 
concerning the nature and/or concentrations of contaminants, or if additional information 
concerning potential physical hazards becomes available, this HASP will be modified 
accordingly. It will be the Halliburton NUS Project Manager’s (PM) responsibility to 
communicate any such information to the Clean Health and Safety Manager (HSM) who will, 
in turn, determine the need for modifying the HASP. 

1.1 KEY PROJECT PERSONNEL AND ORGANIZATION 

The purpose of this plan is to assign responsibilities, establish personnel protection standards 
and mandatory safety practices and procedures, and provide for contingencies that may arise 
while operations are being conducted at the site. 

This section identifies personnel and positions, and establishes the responsibility for site safety 
and health for Halliburton NUS and subcontractor personnel. 

The Halliburton NUS Project Manager (PM) is responsible for requesting the generation of this 
HASP and the overall direction and implementation of health and safety for this project. 

The Halliburton NUS Field Operations Leader (FOL) under the direction of the PM is 
responsible for: 

. Implementation of this HASP with the assistance of an appointed Site Safety 
Officer (SSO); 

. Management of field activities; 

. Execution of the work plan; 

. Enforcement of safety procedures, as they apply to the work plan. 

The SSO supports site activities by advising the FOL on all aspects of health and safety on 
site. These duties and activities may include, but are not limited to: 

. Coordinating safety and health activities with the FOL; 

. Selection, application, inspection, and maintenance of Personal Protective 
Equipment (PPE); 
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. Establishing, monitoring, and/or modification of work zones and control points; 
r---l 

. Implementation of the monitoring program for onsite activities; 

. Confirms team members training and medical status with regard to site activities; 

. Implements supporting elements of the health and safety program such as 
Hazard Communications and Respiratory Protection; 

. Coordinates emergency services. 

These requirements and activities set forth in this HASP are monitored by the CLEAN HSM for 
compliance with federal standards and the Health and Safety Management Plan. This 
monitoring and evaluation establishes the preliminary basis by which the effectiveness of this 
document and its implementation may be assessed. 

1.2 APPLICABILITY 

The provisions of the plan are mandatory for all onsite employees engaged in hazardous 
material management activities including, but not limited to, initial site reconnaissance, 
preliminary field investigations, mobilization, project operations, and demobilization. 

PERSONNEL ASSIGNMENTS 

Site Name: 
Client Contact: 
Base Contact: 

Naval Weapons Station Earle 
Environmental 
Gus Hermanni Phone Number: (908) 866-2624 

Navy Regional Project Manager (RPM) - John Kolicius Phone Number: (215) 595-0567 
Extension: j5J 

Address: Earle, New Jersev 

Effective Date: TBA 

Purpose of Site Visit: The followinq activities have been identified as part of Contract Task 
Order (CTO) 147 for NWS Earle. These activities will be conducted at 27 satellite locations and 
will consist of the installation of monitorinn wells, soil borinqs, evaluation of existinq wells, multi- 
Media Sampling, and land survevinq as identified in Section 3.0 of this document. These 
activities will be conducted to determine if the contamination or potential contamination exists, 
and the vertical and horizontal extent of that contamination. 

Proposed Dates of Work: TBA 
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Proiect Team: 

Halliburton NUS Personnel: Discipline/Tasks Assigned: 

Richard Gorrell Project Manager 

Keith Simpson/Stan Conti Field Operation Leader (FOLYGeolonist 

Keith Simpson Site Safetv Officer (SSO) 

TBA GeolooistlSampler 

Non-Halliburton NUS Personnel: 

TBA 

Plan Preparation: 

Prepared by: Thomas M. Dickson 

Reviewed and Approved bv: 

Halliburton NUS Navy CLEAN 
Health and Safety Manager: Matthew M. Soltis, C.S.P 

Reviewed: 

Halliburton NUS 
Project Manager: Richard Gorrell 

Follow Up Report: 

Responsible Person: Keith Simpson (Must fill out Follow-Up Report) 

Additional individuals and responsibilities may be supplemented to this HASP, as specialized 
skills for supporting field activities may be required. 
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2.0 SITE/PROJECT BACKGROUND 

2.1 AUTHORITY 

This RI is part of an overall Installation Restoration (IR) Program administered by the 
Department of the Navy. The purpose of the IR program is to identify, assess, characterize, 
and clean up or control contamination from past hazardous waste disposal operations and 
hazardous material spills at Navy and Marine Corps Facilities. This activity and the IR is 
governed under the Defense Environmental Restoration Program (DERP) which establishes 
responsibility under the Super-fund Amendments Reauthorization Act (SARA) of 1986. 

The general objectives of the RI at NWS Earle is to include general site characterization efforts 
as described in the Work Plans for each site. 

These efforts involve individual tasks as identified in Section 3.0 of this HASP, to accomplish 
the general objectives. These individual tasks, executed over a specified period of time, will 
not vary, but be a continuous application building on the original effort and information base. 

2.2 SITE DESCRIPTIONS 

This effort is to assess past hazardous waste disposal practices and the impact to human and 
environmental health and welfare associated with the sites identified in the following text. 

A summary of individual site background information including a general description of the sites ,,,--, 
identified in Table 2-l are as follows. 

) 

2.2.1 SITE 1 (ORDNANCE SITE) 

This site consists of a 6-acre open field which was formally used for burning ordnance material 
for several decades. Operations were discontinued in 1975. During site abandonment the area 
was plowed, and a layer of diesel fuel soaked hay was burned on site to remove residual 
ordnance. This procedure was carried out three times. A U.S. Army communications station 
and tower were located near the center of the site for several years. The site is currently 
cleared of all structures. 

2.2.1.2 Site 1 (Ordnance Demilitarization Site) Activities 

Activities planned for Site 1 include the following: 

. Soil borings/monitoring well installation 

. Hydropunch 

. Multi-media sampling 
- Soils-surface and subsurface 
- Groundwater 

. Site Mapping 

Additional wells may be considered if indicated. 
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TABLE 2-l 

SITE NAMES FOR 
NWS EARLE, NEW JERSEY 

II Site No. Site Name 

II Site 1 I Ordnance Demilitarization Site II 

Liz I Active Ordnance Demilitarization Site II 

IrKSite I Landfill Southwest of “F” Group II 
II-- I Landfill West of “D” Group II 
Liz I Landfill West of Army Barricades II 

Site 6 

Site 7 

Landfill West of Normandy Road 

Landfill South of “P” Barricades 

II Site 9 I Landfill Southeast of “P” Barricades II 

Site 10 

Site 11 

Site 12 

Site 13 

Site 14 

Site 15 

Site 16 

Site 17 

Scrap Metal Landfill 

Contract Ordnance Disposal Area 

Battery Storage Area 

Defense Property Disposal Office Yard 

Mercury Spill 

Sludge Disposal Site 

Epic Site F/Round House Site 

Landfill 

Site 19 

Site 20 

Site 22 

Site 23 

Site 24125 

LiZF-26- Explosive “D” Washout Area II 

Paint Chip and Sludge Disposal Area 

Grit Blasting Area at Building 544 

Paint Chip Disposal Area 

Paint Disposal Area 

Closed Pistol Ranges 

IISite27~ I Projectile Refurbishing Area 

I~Site29~~~~~~ 1 PCB Spill Site II 
II EPIC Site L I MSC Van Parking Lot II 
II EPIC Site Q I Fire Fighting School 
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2.2.1.3 Potential Contaminants 

Based on the information retrieved to this point, the potential contaminants at this site may 
include TPH and metals. The concentrations and magnitudes of specific contaminants at the 
investigation sites are limited. Elevated levels of volatile organic compounds (VOCs) and 
explosives, RDX and 2,4 - DNT. 

2.2.2 SITE 2 (ACTIVE ORDNANCE DEMILITARIZATION SITE) 

The Active Ordnance Demilitarization Site 2 is an 1 l-acre site that has been used for the 
demilitarization and disposal of ordnance since 1973. The ordnance consists of explosives and 
propellants such as ammonium picrate, TNT, RDX, Composition 4, black powder, and 
propellants. The site is characterized as a shallow, open, non-vegetated, oval-shaped sand-pit. 
The perimeter of the site is defined by a berm, which is surrounded by woods. 

2.3.1 Site 2 Activities 

Activities planned for Site 2 include the following: 

. Multi-media sampling 
- Soils-surface 
- Groundwater 

. Site Mapping 

2.3.2 Potential Contaminants 

The potential contaminants which have been previously identified indicates very low 
concentrations of explosives. In addition to nitrite and aluminum, higher concentrations of 
chromium, cadmium and iron were also detected. High iron concentrations are attributable to 
naturally-occurring conditions. 

2.4 SITE 3 (LANDFILL SOUTHWEST OF “F” GROUP) 

The Landfill southwest of “F” Group is a 5acre site that was used for the disposal of domestic 
and industrial wastes. The domestic wastes consisted of paper, glass, and plastics. The 
reported industrial wastes consisted of paints and paint thinners, solvents, varnished, shellac, 
acids, alcohols, caustics, pesticide containers and rinse waters, wood and small amounts of 
asbestos. 

2.4.1 Site 3 Activities 

Activities planned for Site 3 include the following: 

. Soil-gas survey 

. Multi-media sampling 
- Surface Soil 
- Groundwater 

. Test pits 

. Site Mapping 
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The test pits will be 20 feet long and 10 feet deep. During excavation all material removed will 
be screened with a PID/FID to determine if a significant source of volatiles may be present 

2.4.2 Potential Contaminants 

Elevated levels of arsenic, volatile and semivolatile were found. Low level of pesticide 
compounds were detected. Also, metals were detected above background levels. The 
concentration is not high enough to indicate that the landfill is generating a highly concentrated 
leachate. 

2.5 SITE 4 (LANDFILL WEST OF “D” GROUP) 

The Landfill west of “D” group is a 5-acre site that from 1943 to 1960 was used for the disposal 
of station domestic and industrial wastes. Activity at this site included the burning of wastes 
in trenches prior to burial. The industrial wastes consisted of demolition wastes, pesticide 
containers and rinse waters, discarded containers of paint, paint thinners, varnishes, shellacs, 
acids, alcohols, caustics, and asbestos. The site is characterized as an open area that is 
surrounded by woodlands. the site is moderately vegetated with grasses and some scrub pines 
although there are a few bare areas with no vegetation. 

2.5.1 Site 4 (Landfill West of “D” Group) Activities 

Activities planned for Site 4 include the following: 

. Monitoring well installation 

. Hydropunch 

. Multi-media sampling 
- Groundwater 
- Surface water 
- Sediment 

. Site Mapping 

2.5.2 Potential Contaminants 

One semivolatile compound [bis(2-ethylhexyl)phthalate], the pesticide 4,4-DDT and TPH were 
detected in the test pits. 

2.6 SITE 5 (LANDFILL WEST OF ARMY BARRICADES) 

The landfill west of army barricades is a 13-acre site that was used for the disposal of domestic 
and industrial wastes. The domestic wastes consisted of paper glass and plastics. The 
industrial wastes consisted of waste wood, pesticide containers and rinse waters, and discarded 
containers of paint, paint thinner, solvents, varnishes, shellacs, acids, alcohols and caustics. 
The site is an open area surrounded by woodlands. 
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2.6.1 Site 5 (Landfill West of Army Barricades) Activities 

Activities for Site 5 include the following: 

. Hydropunch 

. Multi-media sampling 
- Groundwater 

. Site Mapping 

Depending on the results of the additional monitoring wells may be considered. 

2.6.2 Potential Contaminants 

Contaminants of concern include beryllium, chromium, cadmium, chloroform and to a lesser 
extent, lead. Volatile organics including DCE, TCE, and benzene were also detected. Results 
from landfill parameters indicated elevated levels of sulfate. 

2.7 SITE 6 (LANDFILL WEST OF NORMANDY ROAD) 

This landfill site occupies approximately 4 acres located in the Waterfront area. The site is 
reported to contain dunnage lumber, glass, paper, packing material and small amounts of paint 
and solvent. Currently, the majority of the landfill surface is paved or covered with buildings. 
The landfill surface is 10 to 15 feet higher than the marsh area and the toe of the landfill is 
covered with vegetation. 

2.7.1 Site 6 (Landfill West of Normandy Road) Activities 

Activities planned for Site 6 include the following: 

. Multi-media sampling 
- Surface water and sediments 
- Groundwater 

. Site Inspection (groundwater seeps) 

. Site Mapping 

2.7.2 Potential Contaminants 

Low levels of organics, metals, and pesticides were detected in soil samples. Elevated levels 
of metals, pesticides, semivolatiles and PCBs were detected in sediment samples. Elevated 
levels of metals and one semivolatile were detected in groundwater. 

2.8 SITE 7 (LANDFILL SOUTH OF “PI’ BARRICADES) 

The landfill south of “P” barricades is a 5-acre site that was used for the disposal of municipal- 
type solid waste and waste from Waterfront industrial operations. The disposed materials 
consisted of munitions shipping wastes (dunnage and packing), shop wastes from the 
Waterfront Public Works Shop, and the Munitions Handling Laboratory glass, wood, and small 
quantities of waste paints, thinners, and solvents), and domestic refuse. The site is now 
covered with loose sand quarried from the surrounding area. The site is a open area and with 
small pines and is surrounded by woodlands. It is vegetated with grasses and some scrub 
pines, except for a few scared areas where no vegetation exists. 
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Site 7 Activities 

Activities planned for Site 7 include the following: 

2.8.2 

. Multi-media sampling 
- Soil (surface) 
- Groundwater 

. Site Mapping 

Potential Contaminants 

Volatiles and chemicals associated with laboratory contamination (methylene chloride and 
acetone) were detected. Elevated levels of metals including chromium, arsenic and lead were 
detected. Results of the landfill parameters indicated elevated levels of COD, chlorides, and 
sulfates. 

2.9 SITE 9 (LANDFILL SOUTHEAST OF “P” BARRICADES) 

The landfill southeast of “P” barricades is an isolated 3 acre fill area in the Waterfront area. 
Past activities at the site are reported to have included the disposal of dunnage lumber and 
construction debris. Lumber was stacked, burned,(using a petroleum ignition source) and 
covered. The area is vegetated and physically stable reforestation with pine species was 
completed several years ago. In addition, the area is surrounded on all sides by mature 
hardwood stands. There are some scarred areas where vegetation is sparse. The landfill 
cover is thin and waste is exposed in some areas. 

2.9.1 Site 9 (Landfill Southeast of “PI’ Barricades) Activities 

Activities planned for Site 9 include the following: 

. Test pit excavation 

. Multi-media sampling 
- Surface water and sediments 

. Site Mapping 

Test pits will be located in the vicinity of where the small pine trees, which is likely to make the 
edge of the landfill. 

2.9.2 Potential Contaminants 

Analysis of the subsurface soils indicated low levels of TPH, VOCs, pesticides, and cyanide in 
test pit samples. These concentrations were extremely low and therefore were not identified 
as a primary chemical of concern. 

2.10 SITE IO (SCRAP METAL LANDFILL) 

The scrap metal landfill is a 2-acre site that was used for the disposal of demilitarized munitions 
and spent munitions cases. The disposed material consisted primarily of aluminum and steel 
containers. Spent grit and paint chips for the ammunition re-work operations were buried. 
Since site closure, the cover material has eroded and 40-mm shell cases are uncovered. The 
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site is an open area surrounded by wet lands. It is accessible via a dirt road from the 
southwest. It is vegetated with grasses and scrub pines, except for an open area in the middle 
where no vegetation exists. 

2.10.1 Site 10 (Scrap Metal Landfill) Activities 

Activities planned for Site IO include the following: 

. Multi-media sampling 
- Groundwater from existing wells 

. Site Mapping 

Depending on the results of the additional monitoring wells may be considered. 

2.10.2 Potential Contaminants 

Methylene chloride, metals, semivolatile, and organics were detected. 

2.11 SITE 11 (CONTRACT ORDNANCE DISPOSAL AREA) 

Site 11 is a 2-acre site which was used for disposal of obsolete ordnance material and fire 
fighting training. These activities occurred in 2 unlined pits approximately 20 feet long. Reject 
vehicles were soaked with fuel oil, ignited and extinguished. Unburned fuel and waste oil was 
allowed to evaporate or soak into the soil. The site is a fan shaped open area surrounded by 
woods on all sides. f-7 

2.11 .I Site 11 (Contract Ordnance Disposal Area) Activities 

Activities planned for Site 11 include the following: 

. Multi-media sampling 
- Groundwater from existing wells 

. Site Mapping 

2.11.2 Potential Contaminants 

Elevated levels of metals in the groundwater. One soil boring had high concentrations of oil 
and grease. Minimal semivolatiles and volatiles were detected in the wells. Due to the minimal 
amount of soil contamination the field activities will focus on groundwater. 

2.12 SITE 12 (BATTERY STORAGE AREA) 

Site 12 occupies a paved area next to the loading dock behind Building R-IO. This area was 
used as a transient staging area for forklift batteries being sent off-site to be reclaimed. As 
reported in the 1993 SI, batteries have not been stored at the site for several years. It is 
unknown if a release to the environment occurred at the site in the past. No source of visible 
contamination, such as batteries, other residues, stressed vegetation, surface soil, or straining 
is present at the site. Infiltration of precipitation is precluded by an asphalt parking lot which 
covers the site. Surface runoff is directed to a storm water collection basin which discharges 
through a concrete culvert to a drainage swale and eventually to the marsh north of Site 6. 
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2.12.1 Site 12 (Battery Storage Area) Activities 

Activities planned for Site 12 include the following: 

. Multi-media sampling 
- Surface soils 
- Sediments 
- Surface water 

. Site Mapping 

2.12.2 Potential Contaminants 

Sample analysis also indicated that semivolatiles, VOCs, metals, and pesticides were present 
in the water and sediment samples taken at the site. These concentrations were considered 
low and therefore were not identified as a primary chemical of concern. 

2.13 SITE 13 (DEFENSE PROPERTY DISPOSAL OFFICE YARD) 

Site 13 is an area of fill material extending into a marsh near the rail classification yards. 
Activities at the site included storage of scrap metals and batteries, and burial of material, 
including cars, trucks, electronic equipment, clothing/shoes, sheet metal, furniture, scrap metal 
and batteries. In addition, batteries were broken open at the site during lead recovery activities, 
and acid was drained onto the ground. Fill material is present at the ground surface at several 
places across the site. The site is flat, and has little topographic relief. Runoff from the site 
drains to the marsh to the north of the site, and west to a perennial drainage which flows to 
Hockhockson Brook. Currently, a fence exists around the site, although this fence is not 
located at the edge of the landfill, and the extent of fill material at the site has not been clearly 
defined by previous investigations. 

2.13.1 Site 13 (Defense Propertv Disposal Office Yard) Activities 

Activities planned for Site 13 include the following: 

. Monitoring well installation 
l Test pits 
. Multi-media sampling 

- Surface water and sediment 
- Sediment 

l Site Mapping 

2.13.2 Potential Contaminants 

Laboratory analysis from previous investigation efforts determined that low levels of 
semivolatiles (PAHs), pesticides, metals and PCBs were present in the soil and sediment 
samples. Metals were present in surface water, although no semivolatiles, pesticides, or PCBs 
were detected. 

The primary contaminants of concern for this site will be the metals, as the other compounds 
were detected in relatively low concentrations. 
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2.14 SITE 14 (MERCURY SPILL) 

A small quantity of mercury (reportedly ranging in volume from that of a thermometer to as 
much as several ounces) was spilled inside Building C-33, the Defense Property Disposal 
Warehouse, in 1970. The location of the spill within the building was not documented. 
According to the Weston Phase II Draft SI (1993) it is probable that the mercury was cleaned 
up by vacuuming after the spill. The warehouse has solid concrete floors precluding the 
mercury spill from effecting soil below the building. The floors of the warehouse have been 
coated with a concrete protecting material since the spill and it is unlikely that any residue from 
the spill remains. 

2.14.1 Site 14 (Mercurv Spill) Activities 

To determine if any traces of mercury remain on the warehouse floor surface, the floor of the 
warehouse will be swept and the sweepings will be collected and analyzed. Because the 
location of the mercury spill is unknown, the sweepings from the entire warehouse floor will be 
included. A sample will be taken from this material and will be analyzed for mercury. 

2.14.2 Potential Contaminants 

The primary contaminant associated with the activities at this site is mercury. 

2.15 SITE 15 (SLUDGE DISPOSAL SITE) 

Site 15 occupies a small area along the railroad tracks near the main entrance to the water 
front area which was used for disposal of an unknown amount of oily bilge sludge in the 1970’s. 
It is estimated that over 5,000 gallons of sludge, which may have ranged from 1 to 25% oil may 
have been disposed of at the site. The exact location of the sludge disposal activities was not 
apparent during site inspections. The site is near a railroad grade which is built up 
approximately 6 feet above the surrounding ground surface. A small drainage swale runs 
parallel to the railroad bed on the north side, and surface water from the site and the adjacent 
paved parking area flows towards this drainage. This drainage is not influenced by 
groundwater and contains water only after precipitation. 

2.15.1 Site 15 (Sludge Disposal Site1 Activities 

Activities planned for Site 15 include the following: 

. Soil borings (using a hand auger) 

. Monitoring well installation 

. Multi-media sampling 
- Soils (surface and subsurface) 
- Groundwater 
-Surface and sediment 

. Site Mapping 

Each auger bucket removed from the boring will be continuously monitored with a PID/FID and 
the sample at each boring will be collected from the interval with the highest PID/FID readings 
and/or evidence such as soil staining or discoloration. 

-12- 



2.15.2 Potential Contaminants 

The potential contaminants associated with Site 15 include semivolatiles which were present 
in subsurface soil at the site. In addition, metals were found in groundwater samples. 

Metals associated with this site will represent the primary chemicals of concern, as the other 
substances identified were present in low concentrations. 

2.16 SITE 16 (EPIC SITE F - ROUND HOUSE) 

Site 16 and EPIC Site F is considered as one site, due to the close proximity (overlapping) of 
these two areas. This area is a 8-acre site, which is composed of a heavy equipment storage 
yard, and two railroad car storage yards which have been active since the late 1940’s. Building 
C-50 is known as the Roundhouse and is used for maintenance and repair of locomotives and 
rail cars. Building C-19 is the forklift maintenance and repair shop. 

Site 16 is located north of Building C-19. EPIC Site F includes two former diesel tank areas 
around Building C-50, an oil water separator and leach field east of Building C-50, an oil 
stained portion of tracks north of Building C-50, a drainage ditch northeast of Building C-50 and 
a locomotive wash area north of Building C-19. Investigations at these areas are concerned 
with petroleum hydrocarbon contamination of soil, groundwater, surface water and sediment. 

An underground fuel line is located in the area north of Building C-l 9 and was used to transport 
diesel fuel from an underground fuel storage tank located at the northeast corner of Building 
C-50, to a dispensing station near Building C-19. This portion of the site was investigated 
during the 1992 SI field activities, as described below. A leak in the fuel line was discovered 
in 1977 and use of the pipeline was discontinued after the leak was discovered and excavated. 

Waste oils from locomotive maintenance were stored in a holding tank at the southeast side 
of Building C-50. This tank has since been removed under the U.S.T. program. Water from 
locomotive steam-cleaning operations in the past may have discharged water to sewer drains, 
and to an oil-water separator on the northeast side of Building C-50. Water discharge from this 
oil-water separator is reported to have been sent to a drainage ditch along the east side of the 
railroad tracks, although a buried leach field may be present near the oil-water separator. A 
similar leach field was used in conjunction with a oil-water separator at NWS Earle and may 
be present at this site, although no drawings have been produced which confirm the existence 
of a leach field. The location of the oil-water separator leach field, if present, is unknown but 
may be expected to have been installed on the down slope side of the separator. In 1989 the 
oil-water separator failed and the ditch on the east side of Building C-50 was excavated and 
disposed of as hazardous waste. Rinse water is currently collected and sent off-site for 
disposal. The center of the tracks near Building C-50 is stained with thick oil, possibly from the 
locomotive engines awaiting maintenance. 

Building C-19 is used as a fork-lift maintenance and repair facility and batteries may have been 
stored behind this building awaiting disposal. Currently, high pressure parts washing is 
performed on the concrete pad north of Building C-19. This wash water is not contained. The 
railroad storage yard to the west is used for rail car storage, and for heavy equipment storage. 
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2.16.1 Site 16 (EPIC Site F - Roundhouse Area) Activities 

Activities planned for these co-joining sites include the following: 

. Soil gas 

. Soil borings/Monitoring Well Installation 

. Test Pit Operation 

. Multi-media sampling 
- Soils (surface and subsurface) 
- Groundwater 
- Sediments 

. Site Mapping 

2.16.2 Potential Contaminants 

The potential contaminants associated with these sites include elevated levels of TPH, PAHs, 
and VOCs. These contaminants represent largely petroleum based products associated with 
the activities of the two sites. 

2.17 SITE 17 (LANDFILL) 

This landfill site occupies 3 acres adjacent to a tidal marsh and is reported to have been used 
for the disposal of wood, forklift vehicles, empty paint cans and construction debris. The 
landfill surface is paved and is IO to 15 feet higher in elevation than the marsh area. The toe 
of the landfill is hovered with vegetation. Infiltration is limited by pavement and overland flow 
drains toward the salt marsh north of the site. Groundwater flow is to the north-northwest, 
towards the marsh. 

2.17.1 Site 17 (Landfill) Activities 

Activities planned for Site 17 include the following: 

. Multi-media sampling 
- Soils (surface) 
- Groundwater 
- Surface water/sediments 

. Site Mapping 

. Site Inspections (Seeps and erosion) 

2.17.2 Potential Contaminants 

Previous analytical results indicate VOCs, semi-volatiles (PAHs), and pesticides were detected 
only in sediment samples. Metals, acetone, landfill parameter indications, and pesticides in 
limited quantities were present in groundwater. 

These contaminants were only detected in limited quantities and therefore present an 
anticipated reduced hazard. 
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2.18 SITE 19 (PAINT CHIP AND SLUDGE DISPOSAL AREA) 

Site 19 is an ordnance maintenance area where paint chips and paint sludge generated during 
paint operations were discharged to a topographic depression near Building S-34. Paint 
slurries and solvent residues were discharged into the open drainage swale. Past construction 
activities and building construction at the site may have removed a significant portion of the 
contaminated material. The site is a circular area approximately 300 feet in diameter that is 
surrounded by woodlands. Half the site is paved; the other half is gravel. 

2.18.1 Site 19 (Paint Chip and Sludae Disposal Area) Activities 

Activities planned for Site 19 include the following: 

. Soil borings/Monitoring Well Installation 

. Multi-media sampling 
- Soils (surface and subsurface) 
- Groundwater 
- Surface water and sediments 

* Site Mapping 

2.18.2 Potential Contaminants 

Cadmium, lead, and zinc were detected at elevated concentrations in soil. Methylene chloride 
and acetone were detected in groundwater samples. Elevated levels of metals were detected 
at monitoring wells. 

2.19. SITE 20 (GRIT BLASTING AREA AT BUILDING 544) 

The grit blasting area at Building 544 is a small area behind Building 544 which houses blasting 
operations for the removal of paint from ordnance. A leaching field is reported to be present 
behind this building. Past disposal activities at this leaching field are unknown, Activities at 
the site included the disposal of paint chips and spent grit from site operations. The spent grit 
was staged in an open pit southwest of Building 544. This material has been removed. A 
gravel accesses the site from Midway Road. 

2.19.1 Site 20 (Grit Blastinn Area at Building 544) Activities 

Activities planned for Site 20 include the following: 

. Soil borings (hand auger) 

. Multi-media sampling 
- Soils (surface and subsurface) 
- Surface water/sediments 

. Site Mapping 

2.19.2 Potential Contaminants 

Elevated levels of semivolatile compounds and metals were detected from samples along the 
drainage. Only very low levels of volatiles (possible lab artifacts) were detected in surface soil 
samples 
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2.20 SITE 22 (PAINT CHIP DISPOSAL AREA) 

The paint chip disposal area is behind Building D-2 and previously consisted of approximately 
50 square feet of stressed vegetation and discolored soils. This discolored soils resulted from 
past grit blasting and painting operations. This is no longer visible. The ground surface is 
predominantly sand and gravel. Traces of paint stains were barely evident in the surface 
materials and were limited to black and red staining on the surface. 

2.20.1 Site 22 (Paint Chip Disposal Area) Activities 

Because of the minimal concentrations of compounds detected no sampling activities are 
planned for Site 22. However, site mapping will be conducted. 

2.20.2 Potential Contaminants 

All samples were below NJDEPE ECRA guidelines. 

2.21 SITE 23 (PAINT DISPOSAL AREA) 

This site near Building D-5 has been used since the early 1970’s for repainting and stenciling 
torpedoes, aerial bombs, and other large ordnance. Recent SI work, at the site found a small 
amount of paint residue present at the site inside the fence line, west of Building D-5. A 
earthen berm about 20 ft high surrounds the north, east and west sides of the site. A drainage 
ditch and a small marsh are present west and north -of the building within the bermed area. 
The site is partially paved, and overland runoff flows radially across the site into shallow 
drainage depressions which surround the site on three sides. The drainage flow towards the 
marshlands which contains standing water. A tributary of Hockhockson Brook is located 
approximately 500 ft to the southwest of the site. 

.- 

2.21 .I Site 23 (Paint Disposal Area) Activities 

Activities planned for Site 23 include the following: 

. Soil borings which will be converted to monitoring wells. 

. Multi-media sampling 
- Soils (subsurface) 
- Surface water/sediment 
- Groundwater 

. Site Mapping 

2.21.2 Potential Contaminants 

Sample analysis indicated that low levels of VOCs and metals were present in soil samples, 
low levels of organics and one pesticide were detected in sediment, an elevated metals were 
detected in sediments. Groundwater contained low levels of organics and some elevated levels 
of metals. 

The primary contaminants of concern are metals, as other compounds detected were in low 
concentrations. 
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2.22 SITES 24 AND 25 (PISTOL FIRING RANGES) 

Sites 24 and 25 are closed pistol ranges which are no longer used for target practice. Due to 
the similar nature of the sites, their similar history, and the close proximity of the pistol ranges, 
these sites will be combined and addressed by the RI as a single site. Activities at the site 
consisted of target practice using lead and copper-jacketed bullets which were fired into the 
impact berm (natural sand bank). It has been estimated that approximately 250 pounds of lead 
may be present at each site (Weston 1993). Preserved wooden posts are present at the site, 
and make up the firing platform. The impact berms are approximately 70 ft high and are 
composed of sand. No drainage swales are present at either site and precipitation infiltrates 
through the soil. 

2.22.1 Site 24/25 (Pistol Firing Ranges) Activities 

Activities planned for Sites 24/25 include the following: 

. 

. 

. 

. 

2.22.2 

The primary 

2.23 

Soil boring 
Multi-media sampling 
- Soils (subsurface) 
Site Inspections (seeps/erosion) 
Site Mapping 

Potential Contaminants 

contaminant of concern for these sites is lead. 

SITE 26 (EXPLOSIVE “D” WASHOUT AREA) 

The explosive “D” washout area is located behind Building GB-1. For one year in the late 
1960’s, the site was used for the removal and recovery of ammonium picrate (known as 
explosive “D”) from artillery shells. The ammonium picrate was removed from the shells by 
washing with hot water. The explosive was water soluble and the resulting solution flowed into 
a settling tank. Overflow from this settling tank flowed into an unlined percolation pit. Upon 
cooling, the explosive precipitated, and the precipitate was collected for reuse or disposal. The 
site is approximately 200 by 200 feet in size, is situated between Macassar and Midway Roads. 
There are two railway lines adjacent to the site that run northeast. The ground surface at the 
site is relatively flat. The percolation pit is in the center and measures approximately 30 feet 
in diameter and IO feet in depth. A tile lined open pipe runs from Building GB-1 to the pit. 

2.23.1 Site 26 (Explosive Contaminants) Activities 

Activities planned for Site 26 include the following: 

l Soil-gas survey 
. Soil borings/monitoring well installation 
. Multi-media sampling 

- Soils (subsurface) 
* - Groundwater 
. Site Mapping 
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2.23.2 Potential Contaminants 

Lead was detected at elevated levels in the settling basin. Picric acid was detected in one 
sample. TCE was detected at elevated levels near the percolation pit. Other volatile organic 
compounds, such as dichloroethanes, were also present. Low concentrations of several 
explosive compounds were detected. 

2.24 SITE 27 (PROJECTILE REFURBISHING AREA) 

Site 27, located near Building E-14, has been used for shot-blasting, repainting, and re- 
stenciling of projectiles. Some of the waste material stored at the site includes oil-contaminated 
rags, paint chips, blasting shot and toluene. A portion of the site surface near the southeast 
corner of Building E-14 is characterized by accumulation of paint sludge. A railroad siding and 
small drainage swale are present on the east side of the site. Drainage at the site moves to 
the shallow depression immediately down-slope and approximately 15 feet in distance from the 
area of paint sludge. Surface water infiltration occurs within this drainage depression. 

2.24.1 Site 27 (Projectile Refurbishing Area) Activities 

Activities planned for Site 27 include the following: 

. Soil boring 

. Multi-media sampling 
- Soil (subsurface) 

. Site Mapping 

2.24.2 Potential Contaminants 

Analysis of soil samples detected low levels of pesticides, metals, PCBs, VOCs and 
semivolatiles. Elevated levels of lead and copper were detected. Sediment samples contained 
some elevated levels of metals and pesticides and low levels of metals, volatiles and 
semivolatiles. 

2.25 SITE 29 (PC6 SPILL SITE) 

This site is located in a storage yard north of Building C-16 and was the location of a PCB spill 
from a transformer in 1981. Within five days after the spill all discolored soil (over 120 f?) was 
disposed of offsite. Confirmatory sampling at the spill site was not performed. NWS Earle is 
planning to build a one story, brick building at the site which will function as a new hazardous 
waste storage facility. A railroad spur and wet lands are located to the east of the site and 
Saipan Road is located along the west side of the site. 

2.251 Site 29 (PCB Spill Site) Activities 

Activities planned for Site 29 include the following: 

. Multi-media sampling 
- Soils (subsurface) 
- Groundwater 

. Site Mapping 
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2.25.2 Potential Contaminants 

Small amounts of pesticides, VOCs, and PCBs were detected during the 1992 SI field 
investigation at concentrations below New Jersey soil criteria. One sample (SOOI) contained 
concentrations of TPH (28,000 mg/kg) above acceptable criteria. Elevated levels of benzene 
(30 ppb) and DCE (25 ppb) were reported in one well. Total lead and total chromium were 
present above state clean up criteria. 

2.26 EPIC SITE L - MSC VAN PARKING AREA 

Epic Site L is comprised of a 15.7 acre area near Asbury Avenue and Pine Brook Road. 
Approximately one third of the site is currently used for storage of new and old telephone poles, 
railroad ballast stone, and miscellaneous metal, plastic, and wood scrap material. The 
remaining a majority of the site is a power line easement. Storage at the site is currently 
limited to a few small scrap piles, a telephone pole storage area, and small asphalt and 
concrete piles. However, materials have been stored at the site for 25 to 30 years, and past 
storage practices are not known. 

2.26.1 EPIC Site L (MSC Van Parking Area) Activities 

Activities planned for EPIC Site L include the following: 

. Multi-media sampling 
- Soils (surface) 

. Site Mapping 

2.26.2 Potential Contaminants 

No previous sampling has occurred at this site. Sampling at this site will focus on determining 
if soils have been impacted by ongoing storage activities which have occurred in the past. 

2.27 EPIC SITE Q (FIRE FIGHTING SCHOOL) 

This site occupies a 5.5 acre area at the extreme southwestern corner of NWS Earle. The fire 
fighting school has been in use since 1975 and is used by a variety of state and county groups 
to practice fire fighting. The station is operated by the Military Sealift Command, which reports 
having all necessary operating permits and is inspected on a regular basis by the NJDEPE. 
An oil water separator and retention pond is present at the site and the facility has a permit for 
disposal of the water from the separator to the pond. The pond is monitored and is maintained 
at or below discharge limits. Fire fighting takes place on a concrete pad, which prevents the 
infiltration of flammable material into the soil. 

2.27.1 EPIC Site Q (Fire Fighting School) Activities 

Activities planned for EPIC Site Q include the following: 

. Monitoring well installation 

. Sampling 
- Groundwater 

. Site mapping 
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2.27.2 Potential Contaminants 

The site was identified by reviewing aerial photographs of the NWS Earle facility to detect areas 
of potential environmental concern (NEESA, 1992). No previous groundwater sampling has 
occurred at this site. 

Groundwater will be analyzed for TCL, VOAs, semi-volatiles, and TPH. 



3.0 SCOPE OF WORK 

This section outlines the work to be performed at the NWS Earle by Halliburton NUS and 
subcontractor personnel and, therefore, defines the work covered by this HASP. If site work 
other than that listed below must be performed, Halliburton NUS will revise this HASP 
accordingly to reflect those changes. Each task identified in this HASP has been evaluated to 
identify potential hazards, physical and chemical, associated with that specific task. The 
evaluation of each task will be accompanied by the appropriate control measures for the 
hazards identified (see section 6.0). 

Field operations to be performed at NWS Earle during the RI include mobilization of equipment, 
borehole drilling, monitoring well installation/construction, soil-gas surveying, soil and 
groundwater sampling, well development, test pit excavation, water-level measurements, 
ground surveying, equipment decontamination and waste handing. 

Work performed in conjunction with this Health and Safety Plan (HASP) will include the 
following activities 

. Mobilization/demobilization - The Field Operations Leader (FOL) will coordinate 
the mobilization activities upon arrival at the station. The FOL will also make any 

equipment purchases required to conduct the field investigation. The equipment 
required for the field activities will be loaded in Pittsburgh and driven to the site by 
the FOL and a technician/geologist. After field activities are completed, the FOL 
will demobilize the equipment and drive back to Pittsburgh. Additional project 
personnel will be utilized in the field as necessary to efficiently perform all 
contractor oversight and investigation/sample collection work. 

. Subsurface Investigation - Current specifications call for drilling, monitoring well 
installation, soil borings, and multi-media sampling to function as a preliminary 
investigation that is expected to provide the majority of the information necessary 
to assess the extent of contamination. The general objective of the subsurface 
investigation is to delineate the horizontal and vertical extent of potential site 
contaminants at each site or study area. 

. Media sampling - Surface and subsurface soil, surface and groundwater, and 
sediments include the media to be sampled as part of the planned activities. This 
information will be utilized to determine and characterize the extent, level, and the 
potential threat to human and environmental health and welfare from the 
contamination associated with the selected sites. 

. Surveying/Site Maps - The contractor shall conduct a survey of all monitoring well 
locations following installation. 

. Restoration of Boring Locations - This activity will return all identified work zones 
to their former condition. The accomplishment of this task will ensure all 
potentially contaminated material possibly brought to the surface through intrusive 
activities such as soil borings and monitoring well installation are collected for 
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proper disposal. Inspection and documentation of this task will be the 
responsibility of the FOL or SSO. This is especially crucial for those areas which 
may be travelled or frequented by the general public. 

Test Pit Operations - Test pits will be excavated at landfill sites to visually define 
and characterize the extent of fill at these locations. Test pit excavations will not 
be sampled, although the contents of the fill will be described. All excavated 
material removed from the test pit will be placed on a tarp or plastic sheet to 
prevent contamination of surface soil. After test pit activities are completed, the 
excavated material will be used as backfill and a wooden stake will be positioned 
at each end of the pit for determining location during site survey work. All test pits 
will be filled in immediately after a test pit log is completed. 

Decontamination Activities - Decontamination activities for personnel, heavy 
equipment, and sampling equipment will take place in overall support of this scope 
of work. This along with a functioning site control program will be employed to 
stop the spread of onsite contaminants outside the exclusion zones. Applied 
decontamination procedures, effective evaluation of this process, and work zone 
closure procedures will ensure that any contaminants encountered and associated 
with the task have been adequately contained, removed, and disposed of in 
accordance with accepted procedures. 

Waste Handling Procedures -All development and purge liquids, decontamination 
and steam-cleaning fluids, drill cuttings and used Personal Protective Equipment 
(PPE) will be collected, containerized, labeled, and stored on site in DOT 
approved (Specification 17-C), 55 gallon drums. All drums will be sealed and 
labeled with drum contents (soil cuttings, decontamination fluid, etc.), well/boring 
number, and date. NWS Earle will take possession of the drums upon project 
completion and will determine whether off site disposal and/or treatment is 
required after receiving analytical results from the sampling. 

A more detailed description of each of these tasks can be found in either the “Sampling and 
Analysis Plan” (SAP) or the Work Plan. 
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4.0 HAZARD ASSESSMENT 

This section describes the chemical and physical hazards that are associated either directly or 
indirectly with the tasks and operations described in Section 3.0 of this HASP. Measures to 
control the hazards presented below can be found throughout this document with emphasis on 
the following Sections: 

5.0 - Air Monitoring 
6.0 - Personal Protective Equipment 
7.0 - Standard Work Practices 
8.0 - Decontamination 
9.0 - Training 

11.0 - Site Control 

4.1 PRIMARY SITE CONTAMINANTS 

The primary contaminants associated with this scope of work, identified at the majority of the 
sites, and associated with and the tasks identified in Section 3.0, are metals. Metals which 
including aluminum, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, lead, 
manganese, mercury, nickel, silver, vanadium, and zinc, have been detected in previous 
samples in various concentrations. The assessment as a primary contaminant is based on 
concentrations and dispersion characteristics at various sites and through the media sampled. 

4.2 ADDITIONAL CHEMICAL HAZARDS 

Additional contaminants which may be present at higher concentration at isolated sites include 
semi-volatile compounds such as Polynuclear Aromatic Hydrocarbons (PAHs), Total Petroleum 
Hydrocarbons (TPHs), phthalate esters, and some aromatic hydrocarbons including benzene, 
toluene, ethylbenzene, and xylene (BTEX). BTEX compounds, although detected were 
represented in much smaller concentrations. All of these contaminants have not been detected 
at each site as identified in Section 2.0. Therefore, as site activities change locations, a preview 
of anticipated contaminants and conditions peculiar to that site should be reviewed prior to the 
commencement of onsite activities. 

In addition, various areas of the sites may be designated as storage areas used to store items 
that will be required to perform many of the tasks while at the site. These items may include; 
fuel for machinery and generators, and chemicals for decontamination of equipment and 
personnel. Many of these products may present various hazards to site workers. At the time 
that this HASP was developed, it was unknown exactly what products will be stored at each 
of the sites. Once a subcontractor is selected and the materials are identified, appropriate 
measures (obtaining MSDS, proper storage methods, instituting standard work practices, 
revising this HASP, and establishing a site hazard communication program) will be initiated. 
It is unlikely that workers will be overexposed to these additional chemicals as they are handled 
under controlled conditions. 

Information concerning safe exposure limits, warning properties, air monitoring (detection, 
identification, and quantification), chemical/physical properties, and health effects information 
on these substances can be found in Table 4-l. 
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TABLE 4-l 
CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA 

NWS EARLE, NEW JERSEY 

= 
ni 
::. 

0tihglSamplhig hiformation . . . . 1:. Ex$osure:-:-::. 
Limi;L& ;. ; I:.. 

1000 ppm. 
OSHA; 
750 ppm 
ACGIH with 
1000 ppm 
STEL; 

250 mm, 
NIOSH 

War&g: Property. 
.. : . . .: Ratipg ... ..:-..:: .:I.:. 

Adequate - Can use air 
purifying respirator with 
organic vapor cartridge 
up to 5000 ppm 
Recommended glove: 
Natural rubber 

: PhysicaiKPropertfes: .: :$:Health Hazard information . . ,,... ... ..:. .. 
Substance .:: 

ketone 

cP;s:-.Mi y 
: 

67-64-l P. 9.69 eV, High 
esponse with 
‘ID and 10.2 eV 

Imp 

Exposure to this chemical may 
result in irritationto the eyes, 
nose, throat. Overexposure may 
cause headache, dizziness. 
Contact with the skin may cause 
dermatitis. Target organs are 
listed as the respiratory system 
(lungs) and skin. 

j0 % Relative 
iesponse with 
‘ID 

Air sample using a 
charcoal tube and 
carbon disulfide 
desorption, 
OSHA 69.07 I 
NIOSH 1300 

Boiling Pt: 133°F 
Melting pt: NA 
Solubility: Miscible 
Flash Pt: O°F 
LELILFL: 2.5% 
UELIUFL: 13% 
Vapor Density: NA 
Vapor Pressure: 180 mm 
Specific Gravity: 0.79 

. . . 
Incompat~brhbes: Oxidizers, acid! 
Appearance and odor: Colorless 
liquid with a fragrant m&like odor. 

Boiling Pt: 80°C 
Melting Pt: 55°C 
Solubility: 0.07% 
Flash Pb -11°C 
LELILFL: 1.3% 
UELIUFL: 7.9% 
Vapor Density: 2.77 
Vapor Pressure: 75 mm 
Specific Gravity: 0.88 
Incompatibilities: Strong 
oxidizers, perchlorates, acids 
Appearance and Odor: Colorless 
to a light yellow liquid with an 
aromatic order. 

3enzene 71-43-2 P. 9.24 eV, 
00% response 
vith PID and 10.2 
!V lamp 

1 ppm OSHA 
IO ppm ACGIH 
0.1 ppm NIOSH 

Over exposure may result in 
irritation to the eyes, nose, 
throat, and respiratory system. 
CNS effects include giddiness, 
lightheadedness, headaches, 
staggered gait, fatigue, and 
lassitude and depression. 
Additional effects may include 
nausea. Long duration 
exposures may result in 
respiratory collapse. Regulated 
as an OSHA carcinogen. May 
cause damage to the blood 
forming organs and may cause 
leukemia. 

150% response 
vith FID 

Air sample using 
charcoal tube and 
carbon disultide 
desorption, OSHA 
07 

Inadequate - OSHA 
accepts the use of air- 
purifying respirators with 
organic vapor cartridge 
up to IO ppm despite the 
inadequate warning 
properties 
Recommended glove: 
nitrile 

>hlorobenzene 108-90-7 P. 9.07 eV, High 
esponse with 
‘ID and 10.2 eV 

3mp 

!OO% response 
vith FID 

75 ppm TWA, 
OSHA. NIOSH; 
IO ppm TWA, 
ACGIH 

Adequate - Can use air- 
purifying respirator with 
organic vapor cartridge 
up to 500 ppm 
Recommended glove: 
nitrile 

Regulated primarily because of ii 
potential to cause sleepiness 
and incoordination. Irritating to 
the eyes, nose, and skin. May 
cause liver, kidney, and lung 
damage. 

Boiling Pt: 131 “C 
Melting Pb -45X 
Solubility: 0.05% 
Flash Pt: 29°C 
LELILFL: 1.3% 
UELIUFL: 9.6% 
Vapor Density: 3.88 
Vapor Pressure: 10 mm @ 22°C 
Specific Gravity: 1 .I 1 
Incompatibilities: Strong 
oxidizers 
Appearance and Odor: Colorless 
liquid with an almond-like odor. 

Air sample using 
charcoal sorbent 
tube and carbon 
disultide desorption 
with gas 
chromatography- 
flame ionization 
detector, OSHA 07, 
NIOSH 1003 
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TABLE 4-1 
CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA 
NWS EARLE, NEW JERSEY 

Iinitrotoluene 

-2Dichloroethylene 

25321-14-6 

540-59-O 

‘articulate form - 
Jnable to be 
detected by 
‘IDIFID 

.P. 9.65 eV, High 
esponse with 
‘ID and 10.2 eV 

amp 

lot detectable in 
he solid form 

iO% response 
dth FID 

oml~Jlon 
:. .... j. ..: . . . . 

Vane available 

I 4ir sample using 
c :harcoal tube and 
C :arbon disulfide, 
( XHA 07 

ISHA 
4IOSH 
I.5 mg/m3: skin 
KGIH 
I. 15 mglm3; 
;kin 
4IOSH IDLH 50 
nglm3 

100 ppm TWA, 
ISHA, ACGIH, 
Jnd NIOSH 

kvr;irjlij~ P&gty 
:.: l@(i& .::..:.. 

n the particulate form - 
:an use air-purifying 
espirator with organic 
rapor cartridge up to 50 

‘pm 

?ecommended glove: 
Jitrile 

.imited data available. 
jhould use pressure- 
lemand supplied air 
espirator above 
exposure limits. 
lecommended glove: 
Jitrile 

Boiling Pt: 572”F;300°C 
Melting Pt: 158°F;700C 
Solubility: Insoluble 
Flash Pt: 404°F;2070C 
LELILFL: Not available 
UELIUFL: Not available however, 
airborne in the form of a dust this 
substance will support combustion 
Vapor Density: 6.27 
Vapor Pressure: 1 mm 
Specific Gravity: 1.32 
Incompatibilities: Strong 
oxidizers, caustics, metals such as 
tin and zinc 
Appearance and Odor: Orange 
to yellow crystalline solid with 
characteristic odor. 

Boiling Pt: 47°C 
Melting Pt: -13.8°C 
Solubility: 0.4% 
Flash pt: 2.2T 
LELILFL: 5.6% 
UELIUFL: 12.8% 
Vapor Density: 2.0 
Vapor Pressure: 180-260 mm 
Specific Gravity: 1.27 @ 32°C 
Incompatibilities: Strong 
oxidizers, alkalis, potassium 
hydroxide, and copper, When 
heated to decomposition 
temperatures will emit toxic fumes 
of phosgene. 
Appearance and Odor: Colorless 
liquid with an acrid odor. 

- 

( Overexposure to this substance 
I nay result in anemia, 
r nethemoglobinemia. cyanosis, 
c rnd liver damage. This 
I rubstance may result in an 
il rritant and possible allergic 
r eaction. 

( 
C 
5 
C 

( 
s 
\i 
i 
ti 
I. 

I; 

lverexposure may result in CNE 
lepression potential to cause 
sleepiness, hallucinations, 
listorted perceptions, and stupor 
narcosis). Systemically, 
symptoms may result in nausea, 
romiting, weakness, tremors, 
Jnd cramps. May also irritate 
he eyes, skin, and mucous 
nembranes. Chronic exposures 
nay result in dermatitis, liver, 
:idney, and lung damage. 
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TABLE 4-1 
CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA 
NWS EARLE, NEW JERSEY 

1 ,I ,2- Trichloroethane 

1,1,2,2- 
Tetrachloroethane 

79-34-5 

.P. 11.0 eV 

.P. 11.1 eV 

105% response 
with FID 

100% response 
Nith FID 

Air sample using 
charcoal sorbent 
tube and carbon 
disulfide desorption 
with gas 
chromatography- 
flame ionization 
detector; OSHA 07, 
NIOSH 1003 

Air sample using 
charcoal tube and 
carbon disulfide 
desorption, OSHA 
07, or NIOSH 
method 1003 

--Exposure . . 
.. L,imits’ .:: 

3SHA. NIOSH, 
4CGIH 
10 ppm TWA, 

IDLH -100 ppm 

1 ppm TWA 
DSHA. ACGIH. 
and NIOSH 
Overall 
axposure to this 
substance may 
oe contributed 
through skin 
absorption 

IDLH -100 ppm 

:I $ar&ng:-Property ,.. 
: ..::. q&$g, .:.:..: ... 

Adequate - Can use air- 
purifying respirator with 
organic vapor cartridge 
up to 500 ppm 
Recommended glove: 
Nitrile 

Odor threshold for this 
substance has been 
determined to be at 
airborne concentrations 
of approximately 1 .?I 
ppm, which is 
considered adequate. 

Recommended glove: 
Nitrile 

:. Pi&i&l Pro;pe.rties’Y .. 

Boiling Pb 114OC 
Melting Pt: -35°C 
Solubility: 0.8% 
Flash Pt: N/A 
LELILFL: None established 
UEL/UFL: None established 
Vapor Density: Not available 
Vapor Pressure: 40 mm @ 20°C 
Specific Gravity: 1.44 
Incompatibilities: Strong 
oxidizers, caustics, and chemically 
active metals 
Appearance and Odor: 
Colorless liquid with a sweet 
chloroform-like odor. 

Boiling Pt: 47°C 
Melting Pt: -36 to -43.8OC 
Solubility: 0.3% 
Flash Pt: N/A 
LELILFL: N/A 
UELIUFL: N/A 
Vapor Density: Not available 
Vapor Pressure: 9mm Q 86°F 
Specific Gravity: 1.59 @ 25°C 
Incompatibilities: Strong 
oxidizers, alkalis, fuming sulfuric 
acid, and chemically active metals. 
When heated to decomposition 
temperatures will emit toxic fumes 
of chlorine. 
Appearance and Odor: 
Colorless to pale yellow liquid 
with a pungent chloroform like 
odor. 

Overexposure to this substance 
may cause irritation to the eyes, 
skin, and mucous membranes of 
the respiratory and 
gastrointestinal tract. CNS 
effects may include sleepiness, 
incoordination, depression 
similar to a narcotic. Chronic 
exposure may cause liver, 
kidney and lung damage. 

Overexposure may result in CNS 
depression potential to cause 
sleepiness, hallucinations, 
distorted perceptions, and stupor 
(narcosis). Systemically, 
symptoms may result in nausea, 
vomiting, weakness, tremors, 
and cramps. May also irritate the 
eyes, skin, and mucous 
membranes. Chronic exposures 
may result in dermatitis, enlarged 
tender liver, kidney, and lung 
damage. 
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TABLE 4-1 
CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA 
NWS EARiE, NEW JEFiSEY 

Vlethylene chloride 

Jinyl chloride 

.P. 11.32 eV, 
iigh response 
with PID and 11.7 
W lamp 

.P. 9.99 eV, High 
esponse with 
‘ID and 10.2 eV 
smo 

00% response 
vith FID 

,O% response 
Jith FID 

Air sample using 
charcoal or Anasorb 
CMS sorbent tube 
and carbon disulfide 
desorption with gas 
chromatography- 
flame ionization 
detector: OSHA 59 
or 80, NIOSH 1005 

Air sample using 
charcoal or Anasorb 
CMS sorbent tube 
and carbon disulfide 
desorption with gas 
chromatography- 
flame ionization 
detector: NIOSH 
1007, OSHA 75 

Exposure. :, 
.., .I;&+& : 

iO0 ppm TWA, 
XSHA 
,000 ppm 
:eiling, OSHA 
i0 ppm TWA, 
\CGIH 
.owest feasible 
ancentration. 
JIOSH 

i0 ACGIH 

.O ppm TWA, 
ISHA 
i.0 ppm Ceiling, 
EHA 

1 PPm WA, 
\CGIH 
.owest Feasible 
:oncentration; 
JIOSH 

.::.Rating~~~ ..I. ...:. 

nadequate - Must use a 
,upplied air respirator 
airline respirator with 
emergency escape 
:ylinder or a Self- 
:ontained Breathing 
Apparatus - SCBA) 
lecommended gloves: 
Uyl rubber or nitrile 

nadequate - Must use 
m open-circuit, self- 
:ontained breathing 
apparatus, pressure 
lemand type, with full 
scepiece. Refer to 29 
:FR 1910.1017(g) for 
,pecitic requirements 
lased on atmospheric 
:oncentrations of vinyl 
:hloride. 
lecommended gloves: 
iitver shield, nitrile, or 
liton 

Boiling Pt: 39.8”C 
Melting Pt: -96°C 
Solubility: 2% 
Flash Pb N.A. 
LELILFL: 15.5% 
UELIUFL: 66.4% 
Vapor Density: 2.93 
Vapor Pressure: 380 mm @ 
22°C 
Specific Gravity: 1.33 
Incompatibilities: Strong 
oxidizers, caustics, metals (i.e. 
aluminum, magnesium, potassium 
sodium, lithium), and concentrated 
acids 
Appearance and Odor: 
Colorless liquid with a chloroform- 
like odor. (Note: A gas above 
104’F). Odor Threshokl of 160 

pm. 

Boiling Pt: -13.9”C 
Melting Pt: -26OT 
Solubility: slight 
Flash Pt: -8T 
LELILFL: 4% 
UELIUFL: 22% 
Vapor Density: 2.15 
Vapor Pressure: 2600 mm Q 
25°C 
Specific Gravity: N.A. 
Incompatibilities: Oxidizers, 
copper, aluminum, peroxides, iron 
steel, 
Appearance and Odor: 
Colorless gas or liquid (below 
56OF) with a pleasant odor at high 
concentrations. Odor Threshold 
of IO-20 ppm. 

‘Health..Hazard-:!ilfoirriation-’ 
‘..‘. .... 

Regulated primarily because of 
its ability to cause sleepiness, 
fatique. weakness, 
lightheadedness, numbness of 
the limbs, altered cardiac rate 
and incoordination. These signs 
and symptoms may be 
accompanied by nausea, gastric 
and pulmonary irritation leading 
possibly to pulmonary edema. In 
addition to the narcosis log term 
effects may include liver injury. 
Listed as possessing 
carcinogenic properties by NTP, 
IARC, and ACGIH. 

A severe skin, eye, and mucous 
membrane irritant. Narcotic effect 
causing weakness, abdominal 
pains, GI bleeding, and pallor 
skin or cyanosis. Regulated 
primarily because of its 
depresant effects on the CNS 
and its association with the 
formation of malignant tumors 
originating from blood lymphatic 
wessels in the liver and kidneys 
(angiosarcoma and 
nephroblastoma). Llsted as a 
carcinogen by NTP, IARC and 
ACGIH. 
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TABLE 4-1 
CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA 
NWS EARLE, NEW JERSEY 

:ylene 
ill isomers 
r-,m-, p- 

C&SNLll. 

1330-20-7 P. 8.56 eV, High 
?sponse with 
ID and 10.2 eV 

Imp 

‘articulate form - 
nable to be 
etected by 
‘ID/FID 

wingkSamplin~g~ I 
,. . 

10% response 
with FID 

Jot detectable 

kprratibn.. : ..: 

.ir sample using 
harcoal tube and 
arbon disulfide 
esorption. OSHA 
7 

UOSH Method 
‘013 and 7300 

100 ppm TWA 
150 ppm STEL 
DSHA, ACGIH, 
& NIOSH 

IDLH 900 ppm 

OSHA 
15 mglm3 Total 
dust 
5 mglm’ 
Respirable 
fraction 

NIOSH 
IO mglm’ Total 
dust 
5 mglm’ 
Respirable 
fraction 

ACGIH 
10 mglm3 

: 
:..warr&tg-Property : 

Rating ::.. . . 

Adequate - Can use air- 
ourifying respirator with 
organic vapor cartridge 
up to 1,000 ppm 
Recommended gloves: 
Viton. Silver shield, 
nitrile, or neoprene 

Particulate form - No 
identifiable warning 
properties to indicate 
presence and thereby 
detection 

Recommended APR 
Cartridge: Suitable for 
dust and fume. Organic 
vapor acid gases with 
HEPA filter. 
Recommended gloves: 
this is in the particulate 
form. Therefore any 
glove suitable to prevent 
skin contact (Nitrile has 
been the one most 
widely used for the other 
substances). 

Boiling Pt: 269-281°F 
Melting Pt: -13/-54/56’F 
Solubility: Insoluble 
Flash Pt: 63-81°F 
LELILFL: 1 .O% 
IJELIUFL: 7.0% 
Vapor Density: 3.66 
Vapor Pressure: 7-9 mmhg @ 
70°F 
Specific Gravity: 0.86-0.88 
Incompatibilities: Strong 
oxidizers 
Appearance and odor: 
Colorless liquid with an aromatic 
odor. Odor Threshold of 20 ppm. 

Boiling Pt: 2450°C 
Melting Pt: 66O’C 
Solubility: Insoluble 
Flash Pt: Nonflammable 
LELILFL: Nonflammable 
UELIUFL: Nonflammable 
It should be noted that finely 
divided powders or dust when 
airborne becomes moderately 
flammable/explosive when 
exposed to heat, flame, or 
powerful oxidizers 
Vapor Density: Not available 
Vapor Pressure: Imm @ 1284°C 
Specific Gravity: 2.702 @ 25°C 
Incompatibles: Acids, alkalis, 
oxidizers, halogens and 
halocarbons, alcohols 
Appearance and odor: silvery 
gray ductile, lusterous metal 

Regulated primarily because Of 
its potential to irritate the eyes 
and respiratory system. 
In addition, effects may include 
CNS changes (i.e. dizziness, 
excitement, drowsiness, 
incoherent, staggering gait), 
difficulty in breathing, pulmonary 
edema, and possibly respiratory 
failure. 

inhalation of finely divided 
powders or dusts may result in 
difficulty in breathing, coughing, 
and has been reported to cause 
pulmonary fibrosis. This malady 
known as “Shavers disease” is a 
form of benign pneumoconiosis. 
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TABLE 4-1 
CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA 
NWS EARLE, NEW JERSEY 

.. +Gs+iti.-... 
. . .. :... : 

7440-36-o 

1:: :. .., .&ii..&; 

: 

‘articulate form - 
Inable to be 
letected by 
‘ID/FID 

lot detectable to recommendation 
sund 

.Exposkre... .y. 
:: j&i& .I’ 

>SHA 
UOSH 
JCGIH 
I.5 mglm3 

DLH 
50 mg/m3 
asSb) 

;.Jit&ning.: Piopert-j 
. . .“..:....: Rating-:., 
lletallic taste resulting 
rom exposure 
secommended Air 
Wifying Cartridges: 
Organic vapors and acid 
fases with a HEPA filter 
Recommended gloves: 
his is in the particulate 
orm. Therefore any 
llove suitable to prevent 
skin contact (Nitrile has 
leen the one most 
widely used for the other 
substances). 

3oiling Pt: 1635T 
lnelting Pt: 630°C 
jolubility: Insoluble 
Vash Pt: Nonflammable 
.EL/LFL: Nonflammable 
JELIUFL: Nonflammable 
/apor Density: N.A. 
lapor Pressure: lmm @ 886°C 
jpecific Gravity: 6.684 @ 25T 
ncompatibles: Acids, oxidizers, 
ralogens 
4ppearance and odor: silvery 
Iray, lusterous metal 

This substance is considered a 
poison by ingestion, irritating to 
the skin and mucous membranes 
causing inflammation to the 
nose,mouth, and throat. Chronic 
exposure may result in some 
forms of dermatitis. 
Ingestion may result in a metallic 
taste, vomiting, colic, and 
diarrhea. 
Chronic exposure may result in 
addition to those stated above 
indigestion, loss of appetite and 
weight, and diarrhea. Sores in 
the mouth along with a sore 
throat help distinguish this form 
of poisoning from other forms of 
metallic poisoning such as lead 
and arsenic, 
Inhalation at excessive 
concentrations may result in 
difficulty in breathing, headaches 
and a bloody discharge from the 
nose, and chemical pneumonitis. 
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TABLE 4-1 
CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA 
NWS EARLE, NEW JERSEY 

Arsenic 

3arium 

7440-38-2 

‘440-39-3 
as Ba 

10022-31-8 
IS Ba 

NO,), 
I0361 -37-2 
PS Ba Cl, 

‘articulate form - 
‘his substance is 
nable to be 
etected by 
‘IDIFID 

‘articulate form - 
-his substance is 
rnable to be 
letected by 
‘IDIFID 

‘articulate form - 
rhis substance is 
Jnable to be 
detected by 
‘ID/FID 

‘articulate form - 
rhis substance is 
Jnable to be 
detected by 
‘ID/FID 

:. 
mptloly : : :. ::, 

JIOSH Method 
r7900 or Method 
r7300 

$IOSH Method # 
‘058 

XHA 
Irganic 
:ompounds 
1.5 mg/m3 
norganic 
:ompounds 
1.01 mg/m3 
\IIOSH ceiling 
I.002 mg/m3 
KGIH 0.2 
nglm3 

XHA NIOSH 
4CGIH 
1.5 mglm’ 

Warning. Propertjr : .:. 

: Ratitig..:‘::.. 

No identifiable warning 
properties to indicate 
presence and thereby 
detection 

Recommended APR 
Cartridge: Suitable for 
dust and fume. Organic 
vapor acid gases with 
HEPA filter. This 
substance may be 
presented as a pesticide, 
therefore a cartridge 
suitable for pesticides 
(MSA-GMP) 

Recommended Gloves: 
This is in the particulate 
form. Therefore any 
glove suitable to prevent 
skin contact (Nitrile has 
been the one most 
widely used for the other 
substances). 

No identifiable warning 
properties to indicate 
presence and thereby 
detection 

Recommended APR 
Cartridge: Suitable for 
dust and fume. Organic 
vapor acid gases with 
HEPA filter. 

Recommended gloves: 
This is in the particulate 
form. Therefore any 
glove suitable to prevent 
skin contact (Nitrile has 
been the one most 
widely used for the other 
substances). 

.. I... --:-.Phys.ical.-Properties..: :. .::. 

Boiling PL sublimation @ 612°C 
Melting Pt: 814OC Q 36 atm 
Solubility: Insoluble in 
water;soluble in nitric acid 
Flash Pt: Nonflammable, 
however, airborne in the form of a 
dust this substance will support 
combustion 
LELILFL: Nonflammable 
UELIUFL: Nonflammable 
Vapor Density: N.A. 
Vapor Pressure: 1 mm @ 372°C 
(sublimes) 
Specific Gravity: 5.73 
Incompatibilities: Oxidizers, 
halogenszinc. lithium, azides, and 
acetylides 
Appearance and odor: Gray to 
black, brittle, crystalline, 
amorphous, odorless. 

Boiling Pt: 1640°C (decomposes) 
Melting Pt: 725°C 
Solubility: Varies between 
compounds 9138% 
Flash Pt: N.A. (Airborne dust may 
burn or explode when exposed to 
heat, flame, or incompatible 
chemicals) 
LELILFL: N.A. 
UELIUFL: N.A. 
Vapor Density: N.A. 
Vapor Pressure: IO mm @ 
1049v2 
Specific Gravity: 3.5 
Incompatibilities: Acids, oxidizers 
Appearance and odor: Silver to 
white, odorless 

--:-‘He~!th-Har;a;~-,fnfbrrnation : 
. . . :. :. : . 

Overexposure to this substance 
through inhalation or ingestion 
may result in ulceration of the 
nasal septum, GI disturbances 
resulting in violent purging and 
vomiting,hoarse voice, sore 
throat. excessive salivation, 
peripheral neuropathy 
(numbness and burning 
sensations beginning at the 
extremities followed by motor 
weakness), respiratory irritation 
leading to possible pulmonary 
edema. Skin or eye contact may 
result in irritation, conjunctiva, 
dermatitis, and 
hyperpigmentation (darkening of 
thr areas exposed) of the skin. 
This substance has been judged 
to be a Human carcinogen by 
NTP. and IARC. 

Overexposure to this substance 
results in the solubilization in the 
water or stomach acids. 
Symptoms include vomiting, 
colic, diarrhea (watery 
sometimes bloody), slow to 
irregular pulse, transient 
hypertension, convulsive 
tremors, and muscular paralysis 
resulting in stiffness immobility, 
leg cramps, twitching, and 
impairment of speech and 
swallowing. Overexposure to 
some compounds via inhalation 
may result in respiratory distress 
dyspnea, and baritosis (a benign 
pneumoconiosis). Direct contact 
to the skin or eyes may result in 
irritation. 

-3o- 

) / 



TABLE 4-1 
CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA 
NWS EARLE, NEW JERSEY 

:admium 7440-43-g 

7440-41-7 
as Be 

‘articulate form - 
rhis substance is 
Anable to be 
detected by 
‘ID/FID 

Substance is not 
/olatile. Unable 
o be easily 
detected by PID 
)r FID. 

bringlS$mplihp’ 1 

.. . . : 

‘articulate form - 
rhis substance is 
mable to be 
letected by 
‘ID/FID 

Jot detected by 
‘ID. 

VIOSH Method 
S7102 and Method #i 
7300 

4ir sample using a 
nixed cellulose- 
sster filter I acid 
jesorption and 
analysis by atomic 
absorption-flame; 
VIOSH 7300 or 
7048. 

g&hire 
.: limits . . Rating.- ,; .~~. .:. 

XSHA 0.002 
nglm3; ceiling 
LOO5 mg/m3 

JIOSH 0.0005 
nglm3 

4CGIH 0.002 
ng/m3 

No identifiable warning 
properties to indicate 
presence and thereby 
detection 

Recommended APR 
Cartridge: Suitable for 
dust and fume. Organic 
vapor acid gases with 
HEPA filter. 

Recommended gloves: 
This is in the particulate 
form. Therefore any 
glove suitable to prevent 
skin contact (Nitrile has 
been the one most 
widely used for the other 
substances). 

I.2 mglm’ 
WA; OSHA 
\CGIH 

DLH 9 mglm3 

The use of an air 
purifying, full face-piece 
respirator with a high 
efficiency particulate air 
filter. 

Boiling Pt: 297OT 
Melting pt: 1278°C 
Solubility: Insoluble 
Flash Pt: N.A.(Airborne dust may 
burn or explode when exposed to 
heat, flame, or incompatible 
chemicals) 
LELILFL: N.A. 
UELIUFL: N.A. 
Vapor Density: N.A. 
Vapor Pressure: 0 mm 
Specific Gravity: 1.85 
Incompatibilities: Halocarbons, 
strong oxidizers, acids and 
caustics 
Appearance and odor: gray to 
white hard light metal, brittle 

Boiling pt: 767% 
Melting Pt: 320.9T 
Solubility: Insoluble 
Flash FT Not applicable (Airborne 
dust may burn or explode when 
exposed to heat, flame, or 
incompatible chemicals) 
LELILFL: Not applicable 
UELIUFL: Not applicable 
Vapor Density: N.A. 
Vapor Pressure: 1 mm @ 394°C 
Specific Gravity: 8.65 @ 32T 
Incompatibilities: Strong 
oxidizers, elemental sulfur, 
sellenium, tellerium, zinc, nitric 
acid, and hydrazoic acid 
Appearance and Odor: 
Metal: Silver-white. blue-tinged 
lustrous, odorless solid. 
Fume: yellow-brown, finely divided 
particulate dispersed in air. 

‘-li&dth:+larard .Info~m&i& .” 
:..-,. : .:. 

Overexposure to this substance 
may result in respiratory 
symptoms including difficulty in 
breathing, coughing, rales. chest 
pain, possibly pulmonary edema, 
weakness, fatique, headache, 
weight loss. Direct contact may 
result in irritant action on the ski1 
(dermatitis), eyes (conjunctivae), 
and mucous membranes. This 
substance has been identified as 
a potential human carcinogen. 

Overexposure to this substance 
may result in irritation to the 
respiratory tract, dyspnea. 
tightness in the chest. coughing, 
possibly pulmonary edema. 
Overexposure to fumes causes 
symptoms characteristic of the 
flu (headaches, chills, muscle 
aches, nausea, vomiting, 
diarrhea). Chronic exposure 
may result in damage to the 
lungs, kidneys and liver. This 
substance has been identified as 
s confirmed animal; potential 
iuman carcinogen by IARC and 
NTP. 
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TABLE 4-l 
CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA 
NWS EARiE, NEW JERSEY 

,: “. &&&da :. 1.. 

:opper 

-:CAS No:. 

7440-50-E 

VW 
1317-38-O 

WO) 

7439-92-1 

- - 

, 
1 
I 

7 1 ---Air .Mo 

Substance is not 
Jolatile. Unable 
:o be detected by 
‘ID or FID. 

Substance is not 
volatile. Unable 
:o be detected by 
either PID or FID. 

bririglSampiing-I;;;foiniatioh .: 

lot detected by 
-ID. 

Air sample using a 
mixed cellulose 
ester filer / 
inductively coupled 
plasma/atomic 
emission 
spectroscopy; 

Jnable to be 
detected by FID. 

\ir sample using a 
nixed cellulose 
!ster filter I HNO, or 
$0, desorption I 
Uomic absorption: 
4IOSH 7082 or 
‘300. 

: ;XpoSure: 
Limits. 

0. IO mg/m3 
TWA; OSHA 
and NIOSH. 
0.2 mglm3 
TWA: ACGIH. 

IDLH 100 
mglm3 

0.05mglm3 
TWA; OSHA 
0.15mg/m3 
WA; ACGIH 
0.10mglm3 
TWA; NIOSH 

IDLH 100 
mglm3 

. . . 
.. ; : warn ing :~:Property :.- . . 
..... .. .Ratihg... ‘.. : 

The use of an air- 
purifying full-face 
respirator with a high 
efficiency particulate air 
filter. 
Recommended gloves: 
This is in the particulate 
form. Therefore any 
glove suitable to prevent 
skin contact (Nitrila has 
been the one most 
widely used for the other 
substances). 

The use of a air 
purifying, full-face 
respirator with high 
efficiency particulate air 
filter. 
Recommended gloves: 
This is in the particulate 
form. Therefore any 
glove suitable to prevent 
skin contact (Nitrile has 
been the one most 
widely used for the other 
substances). 

. . 
.. :..,Physicat.. Properties;. 

Boiling Pk 2324°C 
Melting Pt: 1063°C 
Solubility: Insoluble 
Flash Pt: Not applicable (Airborne 
dust may burn or explode when 
exposed to heat, flame, or 
incompatible chemicals) 
LELILFL: Not applicable 
UELIUFL: Not applicable 
Vapor Density: N.A. 
Vapor Pressure: 1 mm @ 
1628°C 
Specific Gravity: 8.94 
Incompatibilities: Oxidizers, 
alkalis, sodium azide, acetylene, 
bromates, chlorates, iodates, and 
acids. 
Appearance and Odor: 
Metal: Reddish, lustrous 
malleable, odorless solid. 
Fume: Finely divided black 
particulate dispersed in air. 

Boiling Pt: 1740°C 
Melting Pt: 327°C 
Solubility: Insoluble 
Flash Pt: Not applicable (Airborne 
dust may burn or explode when 
exposed to heat, flame, or 
incompatible chemicals) 
LELILFL: Not applicable 
UELIUFL: Not applicable 
Vapor Density: N.A. 
Vapor Pressure: 0 mm 
Specific Gravity: 11.34 
Incompatibilities: Strong 
oxidizers, peroxides, sodium 
acetylide, zirconium, and acids 
Appearance and Odor: 
Metal: A heavy ductile, soft gray 
solid. 

..:: HeaiWlarard .inforrnat& 
.:. . . .: .. 

Irritation to the nose, throat, and 
respiratory tract. Metallic taste 
Discoloration of skin (potential 
dermatitis) and hair. Chronic 
exposure may result in dermatitis 
and damage to the liver and 
kidneys. Overexposure to fumes 
causes symptoms characteristic 
of the flu (headaches, chills, 
muscle aches, nausea, vomiting, 
diarrhea). Ingestion may cause 
burning in the mouth, throat, and 
stomach. Metallic taste with 
colicky abdominal pain. 
Individuals with VWson’s disease 
are at greater risk of chronic 
exposure as a result of the 
bodies tendency to absorb and 
retain copper. 

Overexposure to this substance 
via ingestion or inhalation may 
result in metallic taste in the 
mouth, dry throat, thirst, 
Gastrointestinal disorders 
(burning stomach pain, nausea, 
vomiting, possible diarrhea 
sometimes bloody or black, 
accompanied by severe bouts of 
colic), CNS effects (muscular 
weakness, pain, cramps, 
headaches, insomnia, 
depression, partial paralysis 
possibly coma and death. 
Extended exposure may result in 
damage to the kidneys, brain, 
and blood. 
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TABLE 4-1 
CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA 
NWS EARLE, NEW JERSEY 

: Substance . . .. : 
: ‘.‘. .’ .: 

vrlercury 

7439-96-5 
as Mn 

7439-97-6 

j .. .: :: .:. .:Air MO 

‘articulate form - 
rhis substance is 
Jnabie to be 
detected by 
‘IDIFID 

Jerome Mercury 
vapor Analyzer 

)articulate form - 
-his substance is 
rnable to be 
letected by 
‘ID/FID 

‘articulate form - 
rhis substance is 
tnable to be 
detected by 
‘ID/FID 

VIOSH Method # 
173 and Method # 
7300 

VIOSH Method # 
5009 

:. EXP?$Ure- .. y&r&g. Pmp& 
.:z..,LiMit$ ..:. . . .. --:...Ratipg 

OSHA Ceiling 5 No identifiable warning 
mglm3 as a properties to indicate 
fume 1 mglm3 presence and thereby 

detection 
NIOSH 1 mg/m3 
for dust and Recommended APR 
fume 3 mg/m3 Cartridge: Suitable for 
as a STEL dust and fume. Organic 

vapor acid gases with 
ACGIH 5 mglm’ HEPA filter, 
for dust 
1 mglm” for Recommended gloves: 
fume This is in the particulate 

form. Therefore any 
glove suitable to prevent 

IDLH 500 skin contact (Nitrile has 
mglm’ been the one most 

widely used for the other 
substances). 

OSHA NIOSH No identifiable warning 
ACGIH as alkyl properties to indicate 
compounds presence and thereby 
0.01 mg/m’; detection 
STEL 0.03 
mglm3 Recommended APR 

Cartridge: Suitable for 
Metallic mercury with 
HEPA filter. Preferably, 
with an end-of-service 
life indicator. 

Recommended gloves: 
IDLH IO mglm3 This is in the liquid form. 

Therefore any glove 
suitable to prevent skin 
contact (Nitrile has been 
the one most widely 
used for the other 
substances). 

.: ;. Physicaf .Properties : 

Boiling Pt: 1900% 
Melting Pt: 1260°C 
Solubility: Insoluble 
Flash Pt: N.A.(Airborne dust may 
burn or explode when exposed to 
heat, flame, or incompatible 
chemicals. This substance is 
considered a combustible solid.) 
LELILFL: N.A. 
UELIUFL: N.A. 
Vapor Density: N.A. 
Vapor Pressure: 1 mm @ 
1292°C 
Specific Gravity: 7.20 
Incompatibilities: Strong 
oxidizers, halogens, and nitrates. 
Will react with water to produce 
hydrogen gas. 
Appearance and odor: Silvery 
solid or reddish-gray, odorless 

Boiling Pt: 356.9% 
Melting pt: -38.89OC 
Solubility: Insoluble 
Flash Pt: N.A. 
LELILFL: N.A. 
UELIUFL: N.A. 
Vapor Density: N.A. 
Vapor Pressure: 0.0012 mm @ 
25% 
Specific Gravity: 13.6 
Incompatibilities: Acetylene, 
ammonia, chlorine dioxide, azides, 
calcium, sodium carbide, lithium, 
rubidium, and copper 
Appearance and odor: Silvery- 
white heavy mobile liquid, 
odorless 

Overexposure to this product 
may result in Central Nervous 
System and pulmonary effects 
by inhalation, Symptoms may 
include disturbances in gait and 
speech, sleepiness, mental 
confusion, stolid, masklike face, 
muscular twitching varying from 
tremors to coarse rhythmical 
movements of the extremities 
accompanied by cramps. 
Symptoms are described as 
postencephalitic Parkinsonism. 
Additionally dry throat, tightness 
in the chest, dyspnea. rales, flu- 
like symptoms low back pain, 
and vomiting. 

This substance is corrosive to all 
points of contact. Systemic 
symptoms include irritability, 
wakefulness, muscle weakness 
and tremors, increased reflexes, 
gingivitis, anorexia, headache, 
tinnitus, hypermotility, GI 
disturbances (nausea, vomiting), 
diarrhea (sometimes bloody), 
liver changes, dermatitis, and 
fever. Symptoms experienced 
via inhalation include to those 
above coughing, chest pain, 
dyspnea. bronchial pneumonitis, 
and excessive salivation. 

-34- 
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TABLE 4-1 
CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA 
NWS EARliE, NEW JERSEY 

silver 

7440-02-o 

7440-22-4 

‘articulate form - 
This substance is 
mable to be 
detected by 
‘IDIFID 

jubstance is not 
/olatile and thus 
s unable to be 
detected by PID 
)r FID. 

‘articulate form - 
rhis substance is 
mable to be 
detected by 
‘ID/FID 

Jnable to be 
Detected by FID. 

NIOSH Method # 
173 and Method # 
7300 

4ir sample using a 
mixed cellulose 
ester filter I Atomic 
sbsorption or 
plasma emission 
jpectroscopy; 
NIOSH 5(s182), 
3SHA ID121. 

ExfioyJfe : 
-I-i@&:- .. 

YSHA as Ni 
netal and 
nsoluble 
:ompounds 1 
ng/m3 

JIOSH 0.015 
nglm’ 

\CGIH 1 mglm3 

DLH 10 ppm 

l.01mg/m3 
MIA; OSHA, 
ICGIH and 
4IOSH 

DLH 10 mg/m’ 

.::.I .$a@y3.ProPerty. 
‘Y::: : ..Rating. .: 

No identifiable warning 
properties to indicate 
presence and thereby 
detection 

Recommended APR 
Cartn’dge: Suitable for 
dust and fume. Organic 
vapor acid gases with 
HEPA filter. 

Recommended gloves: 
This is in the particulate 
form. Therefore any 
glove suitable to prevent 
skin contact (Nitrile has 
been the one most 
widely used for the other 
substances). 

The use of a air 
purifying, full-face 
respirator with a high 
efficiency particulate air 
filter. 
Recommended gloves: 
This is in the particulate 
form. Therefore any 
glove suitable to prevent 
skin contact (Nitrile has 
been the one most 
widely used for the other 
substances). 

Boiling Pt: 2730°C 
Melting Pt: 1455°C 
Solubility: Insoluble acid 
Flash Pt: N.A.(Airborne dust may 
burn or explode when exposed to 
heat, flame, or incompatible 
chemicals) 
LELILFL: N.A. 
UELIUFL: N.A. 
Vapor Density: N.A. 
Vapor Pressure: 1 mm Q 
1810°C 
Specific Gravity: 8.90 
Incompatibilities: Strong acids, 
halogens, sulfur, wood and other 
combustibles, nickel nitrate, and 
oxidizers 
Appearance and odor: Silvery 
white, hard, malleable ductile 
metal, odorless 

Boiling pt: 2212°C 
Melting Pt: 962°C 
Solubility: Insoluble 
Flash Pt: Not applicable (Airborne 
dust may burn or explode when 
exposed to heat, flame, or 
incompatible chemicals) 
LELILFL: Not applicable 
UELIUFL: Not applicable 
Vapor Density: N.A. 
Vapor Pressure: 0 mm 
Specific Gravity: 10.49 
Incompatibilities: Acetylene, 
acetylene compounds, ammonia, 
peroxides, bromoazide, chlorine, 
trifruoride. ethylene imine. oxalic 
acid, nitric acid, and tartaric acid 
Appearance and Odor: 
Metal: white lustrous solid. 

Symptoms of overexposure to 
this product may include 
headaches, vertigo, delerium, 
extreme weakness, GI 
disturbance and pain including 
nausea vomiting and diarrhea, 
coughing, hyperpnea, cyanosis, 
weakness, allergic dermatitis, 
nickel itch, pulmonary asthma, 
chest pains tightness, dyspnea, 
dry cough, and conjunctivitis. 
This substances has been 
identified as a Human 
carcinogen by NTP and IARC. 

Overexposure to this substance 
may result in gastrointestinal, 
upper respiratory, and skin 
irritation. Discoloration of the 
eyes, skin and hair. 
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TABLE 4-1 
CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA 
NWS EARLE, NEW JERSEY 

IDT and the major 
netabolites; DDD and 
IDE. 

..CM:No;.-..: .: 

50-28-3 

72-54-8 

72-55-9 

L 

Substance is not 
/olatile no I.P. 
exists therefore, 
detection by PID 
9oor. 

jubstance non- 
:ombustible, 
herefore a FID 
vill have no 
esponse to DDT. 

brm.&6ii . . .: . . . : . . 

Air sample using a 
binder free, glass 
iiber filter and 
Isoctane desorption 
w 
chromatography- 
electron capture 
detector. NIOSH 
3(5274) 

II 1: 

I mglm3 TWA, 
3SHA & 
4CGIH; 0.5 
nglm3 TWA, 
4IOSH 

DLH 500 
ng/m3 

Adequate - Can use air 
purifying respirator with 
high efficiency particulate 
air filter (HEPA) 
Recommended glove: 
Nitrile acceptable for 

mtal contact. 

j- 

Boiling Pt: 110°C 
Melting Pt: 108% 
Solubility: Insoluble 
Flash Pt: 72%77°C 
LELILFL: N.A. 
UELIUFL: N.A. 
Vapor Density: N.A.’ 
Vapor Pressure: Low 
Specific Gravity: 0.99 
Incompatibilities: Strong 
oxidizers and alkalis 
Appearance and Odor: 
Colorless crystals or off-white 
powder with a slight aromatic odor 

... .: 
: 
.... 

H&i& Ha&d Informatioh: .............. .... .................. 

Large doses are followed by 
vomiting due to gastric irritation, 
diarrhea may follow. Numbness 
and parethesias of the lips 
tongue and face associated with 
malaise, headache, sorethroat, 
fatique and weakness. Coarse 
tremors (usually first of the neck, 
head, and eyelids). This may be 
accompanied by confusion, 
apprehension, and depression. 
Convulsions may result and 
death may occur from respiratory 
failure. DDT is absorbed and 
retained in the fat of humans, 
Chronic exposure may result in 
damage to the liver, kidneys and 
Peripheral Nervous System. 
DDT is recognized as 
possessing carcinogenic 
properties by IARC and NTP 
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TABLE 4-1 
CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA 
NWS EARLE, NEW JERSEY 

.j Siibstanq . . ...: 

. 

rroclor-1260 
Polychlorinated 
liphenyl, PCB) 

senzo(a)pyrene 

:-cAs, No, -. 

. . . . . 

II 096-82-5 

50-32-E 

Substance is not 
volatile 
(VP=O.OOOOS 
mmHg), no I.P. 
exists, therefore 
PID will not 
detect substance 

Volatility is 
minimal. No I.P. 
exist, therfore 
PID will not 
detect substance 

iubstance is non 
.ombustible and 
IS a result will 
rot be detected 
by FID 

jubstance is 
roncombustible 
rnd as a result 
vill not be 
letected by FID 

1 

Air sample using a 
Florisil sorbent tube 
with glass fiber filter. 
Hexane desorption 
and gas 
chromatography- 
electron capture 
detector, NIOSH 
5503 

I 
Air sample using a 0.2 mglm3 
glass fiber or silver TWA, OSHA 
membrane filter 0.1 mglm3 
analysis by ga TWA, NIOSH 

Exposure ..j: 
J&jit&. ./’ 

0.5 mglm’ 
TWA, OSHA, 
ACGIH 
0.001 mg/m3 
TWA, NIOSH 

chromatography/ 
infrared or other 
spectrophotometric 
method or 
calorimeter; NIOSH 
I(1 86) 

Inadequate - However 
due to the low volatility it 
IS assumed unless 
adgitated this substance 
does not present a 
volatile vapor or gas 
respiratory threat. For 
dusty conditions where 
this material may cling to 
particulates, use a HEPA 
Rlter. 
Recommended glove: 
Silver shield or Viton (for 
pure product). Nitrile will 
be acceptable for 
incidental contact. 

Adequate - use a full- 
face air-purifying 
respirator with dustlmist 
cartridge up to 10 
mglm3 = 1 ppm 
Recommended glove: 
Nitrile 

Boiling Pt: distallation range 365 
390°C 
Melting Pt: N.A. 
Solubility: Insoluble 
Flash Pt: Not applicable 
LELILFL: Not applicable 
UELIUFL: Not applicable 
Vapor Density: N.A. 
Vapor Pressure: 0 mm 
Specific Gravity: 1.566 @ 155°C 
Incompatibilities: Strong 
oxidizers 
Appearance and Odor: 
Colorless to pale yellow, viscous 
liquid or solid (below 50°F) with a 
mild, hydrocarbon odor 

Boiling Pt: 312% 
Melting Pt: 179% 
Solubility: Insoluble 
Flash Pt: N.A. 
LELILFL: N.A. 
UELIUFL: N.A. 
Vapor Density: N.A. 
Vapor Pressure: 10 mm @ 
312°C 
Specific Gravity: N.A. 
Incompatibilities: N.A. 
Appearance and Odor: 
Yellow odorless crystals. 

.-:-&+th-.-Hazard Information.. 
‘. 

tegulated primarily because of 
:s potential to cause liver 
lamage and chloracne. This 
ubstance is irritating to the eyes 
rnd skin. Recognized a 
lossessing carcinogenic 
xoperties by NIOSH, and NTP. 

iegulated primarily as a result oi 
lotential carcinogenic properties. 
.isted by NTP, IARC and ACGIH 
IS carcinogenic. 

-38- 

? ./ 



TABLE 4-1 
CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA 
NWS EARLE, NEW JERSEY 

. . . ....-. ,.,. ., 
::. ” 

.. . . . .. 

. . .’ . . . . Substance.-...:/ ..:::-C@ No. . . . . :. :. Air: Monitortng/Samp(ing~ Informatiou .. :‘..: ... k&&re~ .;. Warning .PropeKy : .:&+j !..- P&p;*,e*” ,, ,.. ‘. ,Healfh .Hazard:: fnfo@ation :... 
... .. . .:.... . . ..I ... > .:. ...:.I. ...:! ~~-:.-:~Ytimit+, ‘. 1. .F+jrig’. < ....I.: ., ..::.::.....I.::. .,.. .:..I. .’ ., 2 .:. :,.... :.:::.;-:-..I::.j .::: :.,..‘:...‘: 1.. . . 

I I I 
E 3is(2-ethylhexyl) 
jhthalate I 

117-81-7 Vo information 
ound 

-his is a 
:ombustible liquid 
herefore the FID 
should detect it 
rowever the 
elative response 
atio is unknown 

VIOSH Method # 
5020 

ISHA NIOSH 
\CGIH 
i mglm3 STEL 
IO mglm3 

Irritating, tingling 
sensation 

Boiling Pt: 386°C 
Melting Ptz freezes -14°C 
Solubility: Insoluble 
Flash Pt: 215°C 
LELILFL: 0.3% @ 245°C 
UEUUFL: N.A. 
Vapor Density: N.A. 
Vapor Pressure: <O.Ol mm 
Specific Gravity: 0.99 
Incompatibilities: Nitrates, strong 
oxidizers, acids, and caustics. 
Appearance and odor: Colorless, 
oily liquid, odorless 

rhis substance is a mild skin, 
:ye, mucous membrane irritant, 
md mild gastric disturbance. 

Zreosote / cresol 
Fluoranthene, pyrene, 
jhenanthrene, 
mthracene. chrysene. 
renz(a)anthracene, 
libenz(a,h)anthracene] 

8001-58-9 
1319-77-3 
206-44-o 
85-01-E 

120-l 2-7 
218-01-g 
58-55-3 
53-70-3 

Creosol, a major 
:onstituent of 
xeosote has I.P. 
If 8.97 eV. 

iesponse factor 
rnknown but 
liven the 
rubstances 
lammability 
letection by FID 
:an be 
anticipated 

Air sampling for 
cresol (a major 
:onstituent of 
creosote) by silica 
gel or xad-7 sorbent 
:ube. Acetone 
desorption and 
analysis by gas 
chromatography - 
ilame ionization 
detector or high- 
pressure liquid 
chromatography, 
NIOSH 2001, OSHA 
32 

Recommended APR 
Cartridge: Suitable for 
dust and fume. Organic 
vapor acid gases with 
HEPA filter. 

Recommended gloves: 
Nitrile has been the one 
most widely used for the 
other substances and is 
acceptable for this 
substance. Other 
options include butyl 
rubber or neoprene 

j ppm TWA, 
XSHA, ACGIH 
!.3 ppm TWA, 
4IOSH 

DLH 250 ppm 

Adequate - use a full- 
face air-purifying 
respirator with organic 
vapor / dust/mist 
cartridge up to 250 ppm. 
Odor Threshold of 
creosol is 0.00005- 
0.0079 ppm 
Recommended gloves: 
Viton, butyl rubber, 
neoprene, or nitrile 

Boiling Pt: 191-203’C 
Melting Pt: 10.9-355°C 
Solubility: Insoluble 
Flash Pt: 81°C 
LELILFL: N.A. 
UEUUFL: N.A. 
Vapor Density: 3.72 
Vapor Pressure: 1 mm Q 38- 
53% 
Specific Gravity: 1.030-1.038 
Incompatibilities: Nitric acid, 
oleum, chlorosulfonic acid, 
oxidizers 
Appearance and Odor: 
Yellowish or colorless, flammable, 
oily liquid (often brownish because 
of impurities or oxidation) 

?egulated based on effects on 
:entral nervous system, and 
espiratoty system. Acute 
txposures may result in difficulty 
xeathing. respiratory failure and 
;kin and eye burns. Chronic 
exposure may damage the liver, 
iidneys, lungs and skin. 
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4.3 PHYSICAL HAZARDS f-7 

In addition to the chemical hazards presented above, certain physical hazards may also be encountered by 
Hallibutton NUS and subcontractor personnel. The most significant of these hazards include: 

Contact with Energized Sources 
The potential for a worker to become struck by or entangled in heavy machinery 
The lifting of heavy objects 
Overexposure to noise in excess of 85dBA 
Uneven/unstable walking and working surfaces 
Ambient temperature extremes 
Inclement weather 
Water hazards 
Natural hazards 

These items will be discussed individually, as follows. It should be noted these hazards are predominantly 
of a potential concern for intrusive activities. 

4.3.1 Contact with Energized Sources 

One of the hazards associated with the execution of soil boring activities, monitoring well installations, and 
test pit operations, is the potential for encountering energized sources (i.e. pressurized lines, water lines, 
telephone lines, buried utility lines). Due to the obvious ramifications associated with this hazard, extreme 
caution and strict adherence to procedures to detect, identify, and take evasive action shall be followed during 
any subsurface work in the completion of this scope of work. Efforts will be made by the FOL through locak 
and/or agency contacts, and as-built drawings (where available), to identify potential underground energize\ 
locations. Positive readings or identification from any of these sources will require the relocation of a soil 
boring/well point, or test pit location. 

Energized sources such as overhead powerlines can also present a potential hazard to this operation as 
projecting booms and masts may contact these overhead sources. To avert this hazard, booms and masts 
will be restricted to no closer than 20 feet from these energized sources. 

4.3.2 Heavy Machinerv 

Several of the tasks that will be performed at the site will involve the use of heavy machinery such as drill rigs 
(portable and truck mounted), Geoprobe Unit, backhoes, and vehicles used to transport personnel and 
equipment from site to site. The potential exists for workers to be struck by or entangled in rotating machinery 
during various tasks including soil borings, monitoring well installation, and/or during test pit operations. 

In addition, many of the locations cited for investigations are active facilities and will have associated levels 
of traffic including foot, vehicular, and equipment which may contribute to this potential hazard. 

To avert hazards of this type several control measures will be implemented to protect site personnel and the 
general public. These measures may include, but are not limited to, the following: 

. Persons working in close proximity to or in the operation of the drill rig, geoprobe, or other 
motorized equipment will be required to secure all loose clothing or protective equipment to avoid 
possible entanglement. /- 
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4.3.3 

. Persons working in close proximity to a backhoe while performing excavations will be required 
to keep a minimum distance of the boom plus 3 feet when working in the area of the boom 
swing. No one will approach an excavation any closer than 2 feet from the edge. All 
excavations will proceed in accordance with 29 CFR 1926. 650 Subpart P. Additional cont?ol 
measures concerning excavation safety can be obtained in Section 7.0. 

. Personnel engaged in activities along thruways will employ barricades with flashing caution lights 
and high visibility vests with reflective strips. Where necessary traffic control elements such as 
flagmen, warning signs, etc. will be employed at the SSO’s discretion. 

. All mechanized equipment brought onsite to complete this scope of work will be inspected initially 
prior to the commencement of onsite activities and then periodically thereafter. These 
inspections will be performed by the SSO and will include the following: 

All safety guards are in place 
All safety-restraints (i.e. seatbelts) are in place and functioning properly as required by 
Federal regulations 
All mobile equipment is equipped with a backup alarm and emergency stop device 
Only trained, experienced, and otherwise authorized personnel are permitted to operate 
heavy machinery. All drivers will be required to have their Commercial Drivers License 
Traffic control measures and regulations will be established and adherence required. 
All maintenance performed on the equipment will employ manufacturers recommended 
parts, and be inspected prior to returning to services by the SSO. 

. Effective site control/operation elements as discussed in Section 10.0 will further facilitate the 
protection of site personnel and the general public. 

Lifting Heavv Obiects 

The potential exists for workers to be injured while lifting or maneuvering heavy objects during the 
performance of various tasks. This hazard may manifest itself during the soil boring/well installation activity; 
workers have the potential to over-exert themselves while maneuvering the augering devices and during 
sample extraction. In addition, various tasks may require lifting heavy pieces of equipment. If objects are 
improperly lifted, debilitating back strain and/or other injuries can result. To minimize hazards of this type 
workers should obtain help from others, employ proper lifting techniques, and use machinery, where possible, 
to assist when handling heavy objects. In addition, efforts will be employed to educate site personnel in areas 
such as proper lifting techniques under work practices to minimize hazards as part of the site-specific training. 
Ergonomic supports for the back may be employed for individuals prone to back problems. Determination 
for this will be based on information supplied to the SSO on the medical data sheet. 

4.3.4 Overexposure to Noise in Excess of 85dBA 

Since several of the tasks to be performed require the use of heavy machinery, and in locations where 
hazards of this type may exist, workers have the potential to be exposed to noise in excess of 85 dBA. 
Excessive noise exposure can cause permanent hearing loss. The use of hearing protection shall be required 
of aUI personnel while performing activities which require the use of heavy or motorized equipment or 
machinery. Hearing protection will also be required in any location within an operating facility identified as 
a high noise hazard area. 
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The SSO will be responsible for determining through accepted quantitative measurements of potential noise- 
sources whether additional measures are required, or if downgrading the level of hearing protection I: ’ 
appropriate. Any potential source shall be considered a high hazard source and will require the 
implementation of the previously identified control measures until the SSO can determine otherwise. It shall 
also be the responsibility of the SSO to ensure the application, use, and maintenance of occupational noise 
protective measures, proceed in accordance with 29 CFR 1910.95. 

4.3.5 Uneven Walkin@Workinn Surfaces 

Uneven topography, previous construction efforts, and current onsite activities (excavations) at the various 
sites may present uneven walking/working surfaces. In addition, work performed in previous investigation 
efforts may have resulted in additional uneven walking/working surfaces and or piles of debris. These hazards 
can cause workers to lose their footing which can result in injuries such as strained muscles, sprains, 
damaged ligaments, cuts and/or abrasions. Workers should be aware of these hazards and avoid such areas 
as much as possible. 
In order to control these hazards, the Standard Work Practices specified in Section 7.0 of this HASP (as well 
as the other requirements stated in this document) will be implemented and enforced throughout site 
operations. These may include requirements for good housekeeping, FOL/SSO evaluation of the next site, 
and the removal, elimination, or barricading of these hazards, as they present themselves. This preliminary 
effort and evaluation of planned worksites should reduce this potential hazard. All areas slated for work will 
be evaluated by the FOL or SSO as stated above. Information obtained from this preliminary evaluation will 
be passed on to the field crew in the safety briefing prior to moving into the next area. 

4.3.7 Ambient Temperature Extremes 

Ambient temperature extremes (hot or cold working environments) may exist during performance of this war, 
depending on the project schedule. Work performed when ambient air temperatures are below 50°F may 
result in varying levels of cold stress (frost nip, frost bite, and/or hypothermia) depending on environmental 
factors such as temperature, wind speed, and humidity;and contributing physiological factors such as 
metabolic rate and moisture content of the skin; and other factors such as work load and the protective 
clothing being worn. The concepts and procedures for the recognition, evaluation and control of cold stress 
are presented in Attachment 1. 

Work performed when ambient temperatures exceed 70°F may result in varying levels of heat stress (heat 
rash, heat cramps, heat exhaustion, and/or heat stroke) depending on factors similar to those presented 
above for cold stress, also presented in Attachment 1). 

These conditions can be debilitating and, when extreme, can be fatal. An understanding of the importance 
in preventing heat/cold stress, coupled with the worker’s awareness of the signs and symptoms of 
overexposure, can significantly reduce the potential for adverse health effects. 

This awareness is typically a part of each employees 40-hour hazardous waste operations training. If this 
hazard is present during site operations, each worker will be provided with information necessary to protect 
themselves and site management will be instructed as to methods they may employ in combatting this hazard 
which include items such as, but not limited to, permit frequent breaks in mild temperature rest areas, and 
having hot or cold fluids, as applicable, available for consumption. In extreme cases, biological monitoring 
may be performed and data compared to the most recent recommendations of the American Conference of 
Governmental Industrial Hygienist. This monitoring will be performed and documented by the SSO as 
conditions dictate. If--- 
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4.3.8 Inclement Weather 

As all work will be conducted outdoors, inclement weather such as electrical storms, high wind conditions, etc. 
may be encountered. As these conditions may vary, it will be at the discretion of the FOL or SSO whether 
or not to terminate work temporarily while these conditions exist. As a minimum requirement, all site activities 
will be temporarily suspended in the event of an electrical storm. 

Water Hazards 

There are sampling points proposed within the sampling plan only accessible by boat or along waters edge. 
To avoid potential hazards associated with working on waters edge or over water (drowning) the field team 
shall employ life lines, safety harnesses, and US Coast Guard approved flotation devices when working on 
or within two feet of the water. As stated earlier some of these devices or a combination of, may be used for 
other reasons within this scope of work, however the objective, when on or near water, is quick effective 
personnel extraction. All activities on water or at waters edge will be terminated should inclement weather 
conditions arise. This will be at the discretion and direction of the FOL and/or the SSO. 

4.3.10 Natural hazards (ticks, snakes, and other indigenous creatures) 

Natural hazards such as poisonous plants, bites from poisonous or disease carrying animals or insects (e.g. 
snakes, ticks, mosquitos) cannot be avoided in this type of environment. However in an effort to offset the 
impact of this hazard, field personnel will have access to commercially available insect repellents. Nesting 
areas in and about sampling points shall be avoided and another point selected within the same vicinity. 
Lastly, within recent years a marked increase in Lyme’s Disease has been reported. For this operation this 
is a significant point as ticks have been shown to be the primary vectors. In an effort to control this hazard, 
close attention will be given during operations and decontamination with regard to personal hygiene to detect 
and remove ticks once they adhere to the body. Instructions directed at prevention, detection, control 
methods, and removal are presented in Attachment 2. Although this is not viewed as a prevalent hazard due 
to the time of year this operation will take place, it is worthy to be mentioned for information purposes. 
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5.0 AIR MONlTORiNG 
/-- 

This section presents requirements for the use of real-time air monitoring instruments during site activities 
involving potential for exposure to site contaminants. It establishes the types of instruments to be used, the 
frequency of which they are to be used, techniques for their use, action levels for upgrading/downgrading 
levels of protection, and methods for instrument maintenance and calibration. 

5.1 INSTRUMENTS AND USE 

5.1.1 HNu PI-101 Photoionization Detector 

A HNu PI-I 01 photoionization detector (PID) with a 11.7 eV lamp will be used to monitor potential source 
areas and to screen the breathing zones of employees during soil boring, sampling, excavation, or any 
intrusive activities which may increase the potential for exposure. The PID has been selected because it is 
capable of detecting organic gases and vapors and some inorganic gases and vapors. Detection is based 
on the contaminants ionization potential in comparison to the lamp energy, which has to be equal to or greater 
than the ionization of the contaminant. Based on the potential chemical associated with this scope of work, 
it is assessed, that detection of the more volatile gaseous and vaporous substances will be detected. 

Prior to the commencement of any field activities, the background levels of the site must be determined and 
noted. Daily background readings must be taken away from areas of potential contamination to obtain 
accurate results. These readings, any influencing conditions (i.e., weather, temperature, humidity) and 
location will also be documented in the Health and Safety Logbook as a matter of reference. This instrument 
will be employed as a screening tool for those substances that are detected within the limitations of th,‘pp2 
instrument. This instrument will be employed at those sites, based on previous sample information, fi 
contaminant screening of volatile organic and inorganic gases and vapors such as TPH, and VOA 
compounds. 

5.1.2 OVA-Model 128 Flame Ionization Detector 

The use of an Organic Vapor Analyzer (OVA) Flame Ionization Detector may also be utilized to screen 
potential source emissions and the breathing zones of employees during the execution of the scope of work 
or during any intrusive activities which may release airborne emissions of an organic vapor nature. The OVA 
has been selected because it may detect the presence of long chain hydrocarbons such as the PAHs more 
efficiently than a photoionization detector (PID) system. Both instruments are suitable for use, and are offered 
here as an either or, based on the field technicians knowledge and level of comfort in using these instruments. 

If positive readings are indicated by either the HNu PI-101, or the OVA, calorimetric tube (Draeger tubes) will 
be used to determine if benzene, methylene chloride, or vinyl chloride is in the contaminant that is detected. 
Exposure to these substances is unlikely given the low percentages and low concentrations detected as per 
the previous sample information. This position is also supported based on the low probability of free product 
being present at the sites. This action will be employed as a precautionary measure for this and its 
associated compounds as they are suspected to be present on a site specific case by case scenario. 

5.1.3 Draeger (Calorimetric) Tubes 

Draeger tubes shall be employed in conjunction with the HNu (or the OVA, which ever is selected for use) 
in this portion of the air monitoring program supporting site activities. This action is taken for two reason/l- 
First, in order to meet the requirements of 29 CFR 1910.120 (h), which is to identify and quantify airbornt 

-44- 



’ hazard potentials. The use of the HNu and OVA in the survey mode will not identify airborne substances, only 
detect them at very low levels. However, using the Draeger tubes in conjunction with these instruments 
permits a semi-quantitative result with positive identification (within the restrictions of the limitations of the 
specific tube(s) used). Secondly, certain long duration term Draeger tubes can be employed using a low flow 
air sampling pump to monitor high hazard tasks or personnel. This allows for documented corroboration, 
based on potential exposure, of the levels of protection used for a given task. 

Draeger tube 0.5/c for benzene will be used due to the presence of petroleum hydrocarbons which can 
interfere with other benzene tubes. An action level of any color change to the white indicating layer portion 
of the benzene will be interpreted as indicating benzene presence. In addition benzene tubes 2a and 5a may 
be employed to measure potential airborne concentrations. This application will employ a pretube or prelayer 
to detect other aromatics of a concern and to determine the level of interference. Discoloration of the pretube 
will indicate the presence of associated compounds such as toluene, ethylbenzene, or xylene in the absence 
of benzene. 

In addition, methylene chloride 100/a, and vinyl chloride l/a will be employed in the areas where these 
contaminants have been previously identified. Methylene chloride 50/a-L, or vinyl chloride IO/a-L may be 
used for long term monitoring applications. 

5.1.4 Mini-Ram Particulate Monitor 

The particulate meter may be employed to supplement visual observations regarding the extent or level of 
airborne particulates. As it is assessed the primary contaminant of concern is metals (particulate form), this 
monitoring information will also supplement potential exposure information and evaluate the effectiveness of 
control measures such as wetting down areas to control these airborne emissions. Action levels based on 
task specific activities are addressed in Section 5.3. 

Any positive instrument responses (HNu, OVA, Mini-Ram) observed above background levels will be 
considered to indicate contaminant release. As such, the following actions will be taken: 

. Monitor work areas continuously, concentrating on worker breathing zones (BZ) areas (head and 
face regions) when positive source results are reported. If readings are observed at these areas 
to be at background levels, continue monitoring and work efforts. 

. If sustained (15 minutes) or repeated intermittent readings in the workers BZ are above 
background, workers are to retreat to an unaffected area, upgrade the level of protection to Level 
C with an Air Purifying respirator and organic vapor cartridges with High Efficiency Particulate 
Air Filters. Additional analysis (calorimetric tubes) will be used in response to positive indications 
of the HNu or OVA to confirm that the contaminant is not benzene, methylene chloride, or vinyl 
chloride as determined by the specific contaminants for that site. Further actions will be 
dependant upon results of calorimetric tube analysis and levels of contaminant concentration as 
indicated by the HNu (refer to Section 5.3 - Action Levels). 
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5.2 AIR MONITORING REQUIREMENTS - HNu, OVA, and Particulate Monitor 

Air monitoring with the HNu PI-l 01, OVA (if used), and Particulate Monitor will be initiated at potential sources 
of contaminant emissions. The following potential sources are anticipated. 

. All intrusive activities (i.e. Well installation, test pit operations, soil boring/well installation, and 
sampling) 

. Decontamination procedures 

. Any time chemical odors are perceived 

52.1 Air Monitorinq Frequencv 

The following schedule will be followed, but not limited to, for air monitoring activities as specified for each 
activity. 

AIR MONITORING TYPE AND FREQUENCY 
TASKS 

Monitoring Well Installation/Soil boring 
Sites: 1, 13, 15, 15, 16, 19, 20, 23, 24125, 
26, 27, Epic Site Q 

Test Pit Excavation 
Sites: 9, 13 

Inspecting existing wells/ Water level 
measurements 
Sites: All study areas 

Soil gas survey 
Sites: 3, 16, 26 

Building Inspection/Site Reconnaissance 
Sites: All Sites 

Land surveying 
Sites: All Sites 

Sampling 
Surface water 
Sites: 4, 6, 12, 13, 15, 17, 19, 20, 23 
Groundwater 
Sites: All well locations, All study areas 
Subsurface soil 
Sites: All study areas 
Surface soil 
Sites: All study areas 
Sediment 
Sites: 4, 6, 9, 12, 13, 15. 16, 17, 19, 20, 2 

Restoration of Work zones and boring 
locations 
Sites: All locations 

Decontamination Activities 

ATMOSPHERIC HAZARD(S) 

oxic 
‘articulates 

MONITORING TYPE 8 FREQUENCY 

PlDlOVA - potential sources initially then periodically as 
conditions dictate, breathing zone based on positive results 
at potential source areas. 
Visual Observation/Particulate Monitor - for dusty 
conditions as many of the contaminants will be presence in 
the particulate form or bound to particulates 
Draeger tubes - as conditions and results dictate 
(Benzene, and Methylene chloride) 

‘oxic PlDlOVA - during the initial opening of the well casing, ther 
periodically as conditions dictate 
Draeger tubes - as conditions and results dictate 

lone anticipated 

lone anticipated 

Instruments may be employed in the detection of hot spots, 
however, their use in this application is not to characterize 
exposure. 

None required 

‘his is a task driven specification As this is an intrusive activity, monitoring may be used to 
detect hot spots and respective airborne concentrations. 

None anticipated PlDlFlD - These instruments may be employed as a 
screening tool to detect residual contaminants as a result o 
onsite activities. 
Visual Observation for indicating signs of contaminants. 

None anticipated PlDlFID - These instruments may be employed as a 
screening tool to detect residual contaminants as a result o 
onsite activities. 
Visual Observation for indicating signs of contaminants. 
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-,5.3 ACTION LEVELS 

The following action levels will apply to this project: 

INSTRUMENT 

HNu PHOTOlONlZATION 

DETECTOR 

ACTION LEVEL RESULTANT ACTION 

Any sustained readings above Retreat to an unaffected area and allow the work area to 

established background levels ventilate. If readings do not subside back to background levels, 

in workers’ breathing zones don air purifying respiratory protection (with organic vapor/HEPF 

filter cartridges) and perform calorimetric (detector tube) 

analysis to confirm that readings are not associated with 

benzene, methylene chloride, or vinyl chloride exposure as 

associated with the site specific contaminants. If calorimetric 

tube analysis indicates that the contaminant is not these 

substances continue work in Level C Protection, and continue 

monitoring. If calorimetric analysis indicates that the 

contaminant is one of these substances continue to monitor to 

quantify. If the PELs or TLVs for methylene chloride or vinyl 

chloride is approached, retreat to an unaffected area, and 

contact the PM or HSM for further instructions. 

5 50 ppm 

Greater than 50 ppm 

If benzene has been determined to be absent, or in 

concentrations less than 50 ppm, continue work using an air- 

purifying respirator equipped with organic vapor cartridges and 

observe workers for symptoms of overexposure. Any 

measurement using these tubes should include any percent 

error as identified by the manufacturer. 

Cease work and proceed to an unaffected area, obtain further 

direction from the PM and HSM. 

OVA Detector 

Draeger Colormetric Tubes 

Particulate Monitor 

any sustained reading greater Same actions as for the HNu Photoionization detector. 

than background 

5 50 ppm Same actions as for the HNu Photoionization detector. 

Greater than 50 ppm Same actions as for the Hnu Photoionization detector. 

HNu or OVA positive result in Identify and quantify the level of benzene, methylene chloride, 

the breathing zone or vinyl chloride. 

Positive results greater than 1 Don air-purifying respirator equipped with organic vapor 

wm cartridges (if excessive dusty conditions are observed, utilize in 

conjunction with High Efficiency Particulate Air filter (HEPA). 

Positive results greater than 50 Evacuate work area, take evasive action (plug or cover) to 

wm control airborne emissions. 

0.01 mg/m3 above background Level D 
in the workers breathing zone 

0.01 mg/m’ - 0.5 mg/m3 Level C - Don air purifying respirator with GMCH cartridges; 
implement dust suppression procedures 

>0.5 mg/m3 Temporarily suspend activities, Notify PM 
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5.4 INSTRUMENT MAINTENANCE AND CALIBRATION /“‘i 

Air monitoring instruments will be maintained and pre-field calibrated by the equipment supplier. Fielcl 
calibration will be performed daily on the PID and Particulate monitor prior to the initiation of work. An 
additional calibration will be performed at the end of the day to determine any significant instrument drift. The 
OVA will require field checks for operation and calibration on a weekly basis. Should significant instrument 
drift be detected this frequency will be increased. This frequency was established based on this instruments 
ability to hold its calibration and the manufacturers recommendation. The Draeger tube pump apparatus will 
be calibrated quarterly to ensure the volume per stroke or depression of the bellow is accurate. The 
application of low flow air pumps and long term tubes will require calibration on an as use basis. All 
calibration efforts must be documented. Figure 5-1 is provided for documenting these calibration efforts. This 
information may instead be recorded in a field Health and Safety Logbook, provided that all of the information 
specified in Figure 5-I is recorded. This required information includes the following: 

. Dates calibration was performed 

. Individual calibrating the instrument 

. instrument name, model, and serial number 

. Any relevant instrument settings and resultant readings (before and after) calibration 

. Identification of the calibration standard (lot no., source concentration, supplier) 

. Any relevant comments or remarks 

Field maintenance will consist of daily cleaning of the instruments using a damp towel or rag to wipe off the 
instrument’s outer casing and overnight battery recharging. 

5.5 RECORDKEEPING 
rcl\ 

All instrument readings above and including background levels must be recorded using Figure 5-2, or in a fiei 
book or field Health and Safety Logbook. This recordkeeping should also indicate any corrective actions 
taken. In addition, results of any calorimetric analysis must be recorded in the log book. Instrument 
calibration efforts and results must also be recorded, as specified in Section 5.4. Lastly, information 
concerning potential influencing factors on instrument responses (i.e. weather, activities, interferences) shall 
also be recorded. 

5.6 MONITORING CAPABILITIES 

It has been assessed that not all the contaminants which may be associated with this site can be detected 
with the limited battery of monitoring instruments selected for this operation. However the strategy, where 
possible, is to control the particulate or particulate laden (pesticides) contaminants through dust suppression 
methods, as much as possible. If this doesn’t work to the satisfaction of the SSO, respiratory equipment 
suitable to offer protection 
will be employed as a second line of defense for these contaminants. 

Those contaminants judged most mobile (volatile compounds) and which do present a potential threat during 
intrusive activities may be detected, and to a limited degree identified, as necessary. 

-48- 



Site Name: 

FIGURE 5-l 

DOCUMENTATION OF FIELD CALIBRATION 

Naval Weapons Station Earle Project No.: 0494 

Instrument Person 
instrument Settings 

Date of lnsturment Name 
Instrument Readings 

Calibration 

Calibration and Model 
, D 
. . Performing 

Pre- Post- Pre- Post- 
Standard Remarks/Comments 

Number Calibration 
Calibration Calibration Calibration Calibration 

(Lot No.) 
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Site Name: 

FIGURE 5-2 

DIRECT-READING INSTRUMENT RESPONSE DATA 

Naval Weapons Station Earle 

Paw - 1 of- 
Project No.: 0494 

Date and 
Time(s) 

Example: 

Instrument 
Operator Name 

Instrument Used Instrument Reading 
and Duration 

Location (e.g., 
Borehole vs. Breathing 

Zone) 

Operation(s) Being 
Performed 

Personnel in Vicinity at 
time at Readings and 

Level of PPE Worn 

2-12-94/14:30 Joe Field HNu 101 15 ppm/l5 min. Breathing Zone Installation of Well No. 12 Jim Technician/Level B 
George Jones/Level B 



FIGURE 5-2 
DIRECT-READING INSTRUMENT RESPONSE DATA 
Page -of- 

Date and Instrument 
Time(s) Operator Name 

Instrument Used Instrument Reading 
and Duration 

Location (e.g., 
Borehole vs. Breathing 

Zone) 

Operation(s) Being 
Performed 

Personnel in Vicinity at 
time at Readings and 

Level of PPE Worn 
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6.0 PERSONAL PROTECTIVE EQUIPMENT (PPE) 

This section presents requirements for the use of personal protective equipment for each of the activities 
being conducted as defined in Section 3.0 of this HASP. This section includes anticipated levels of 
protection for each of the activities, the criteria used for selecting various levels of protection, and criteria 
for modifying levels of protection based on monitoring instrument readings and personal observations. 

6.1 ANTICIPATED LEVELS OF PROTECTION 

All work is anticipated to initiate and for the most part be performed in a Level D Protection, as defined 
in Appendix B of OSHA Standard 29 CFR 1910.120 -“Hazardous Waste Operations and Emergency 
Response”. Several activities, in modification to this level of protection, will require the use of chemical 
resistant coveralls, rainsuits, gloves, and boot covers as presented in the task breakdown which follows. 
Where activities overlap, the more protective requirements will be applied. Additionally, it is possible that 
work may be upgraded to Level C protection (air-purifying respirators equipped with organic vapor 
cartridges in possible conjunction with HEPA filters if excessive dusty conditions are observed) and 
depending on the results of air monitoring as discussed in Section 5.0 of this HASP. However, upgrading 
the level of protection for Halliburton NUS personnel will be at the discretion of the FOL and SSO in 
conjunction with monitoring results and information, activities, and site conditions. 

6.1 .I Minimum Requirements (All Tasks) 

Minimum requirements include steel-toe and steel shank work boots, with standard field dress consisting 
of long pants and long-sleeved shirts. Hard hats and safety glasses will be worn when overhead or eye 
hazards exist based on the task or if working in and around the machinery. It will be at the discretion of 
the FOL or the SSO based on tasks, site conditions, and other influencing factors, when additional items 
specific to conditions are employed, providing action levels or the requirements of this plan are not 
compromised. In addition to the minimum requirements established above, site-specific conditions or-” 
requirements at active operating facilities may influence these requirements. It shall be the responsibility 
of the FOL or SSO to make contact with the these various operating facilities to determine location specific 
requirements prior to the commencement of work at that location. 

6.1.2 Mobilization/Demobilization and Buildinq Inspection/Site Reconnaissance and Land 
Surveys 

As mobilization/demobilization, site reconnaissance, building inspection, and surveying present limited 
potential for contacting the suspected hazardous materials associated with some more intrusive tasks, the 
minimum requirements will be adhered to for this task. Disposable boot covers, surgeons gloves will be 
worn, as necessary, at the discretion of the SSO. This discretion shall include the fact that many of these 
facilities are operating and have general public traffic. 

Survey activities on or near waters edge (closer than 2 feet) will require tag lines connected to safety 
harness, USCG approved flotation vest, or a combination of to facilitate extraction, if necessary. It shall 
be at the discretion of the SSO to determine if additional items of protection, or equivalent protection in 
lieu of that recommended above is suitable and adequate for the task at hand. 

6.1.3 Monitoring Well Installation/Soil Borinq Operations 

Tyvek coveralls or reusable rainsuits for muddy or wet conditions (as necessary), disposable boot covers 
and nitrile outer gloves over nitrile or latex, inner surgeon gloves. These gloves may be employed over 
cotton work gloves as conditions dictate to protect against the potential of cold stress. In addition, hard 
hat and safety glasses will be worn when working in close proximity to machinery. If the potential for 
saturation of work clothes exists the use of PVC, rainsuits, or PE-coated Tyvek can substituted in place 
of Tyvek. Additional personal protective items shall include hearing protection during the operation of- 
mechanized equipment as specified in section 4.3.4 
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6.1.4 Multi-Media Sampling 

Hard hats, when necessary, safety glasses, steel-toe, steel shank work boots, disposable boot covers, 
Tyvek coveralls (as necessary), nitrile inner gloves (layered as necessary). Nitrile outer gloves, tyvek 
coveralls, taped ankle and wrist seams will be required at the discretion of the SSO. PVC, rainsuits, or 
PE-coated Tyvek coveralls are to be worn whenever there is a potential for saturation of work clothes. 

6.1.5 Restoration of Soil Boring Locations 

The investigative effort may lead field teams into areas frequented by the general public or the facilities 
employees. In order to protect the general public and the facilities employees once exclusion zones are 
removed field teams will ensure the area is returned to the former condition, if not better. To do this the 
following procedures for PPE will serve in this task. The minimum requirements include standard field 
dress, steel-toe, steel shank work boots, safety glasses, and hard hats. Tyvek coveralls will be optional 
based on site conditions, observations by site personnel, and the discretion of the FOL or SSO. 

6.1.6 Decontamination Activities 

The requirements for decontamination activities will include the minimum requirements for all tasks (See 
Section 6.1.1) and the use of PE-coated tyvek, rainsuits, or PVC with nitrile outer and inner gloves when 
the potential for saturation of work clothing exists, and splash shield as necessary, or as directed by the 
FOL or SSO. This will be the required level of protection when performing large scale decontamination 
activities such as cleaning augers and drill flights. (For additional information concerning decontamination 
requirements see Section 8.0.) The general rule of thumb for respiratory protection will be the same level 
as, or one below that of the field personnel who were using the equipment. 

6.2 PPE SELECTION CRITERIA 

Based on the relative low concentrations, volatility and dispersion of potential vapors via natural ventilation 
(i.e. wind currents), vapor concentrations in worker breathing zones are not anticipated to be at levels 
which would warrant respiratory protection. However, the potential exists for dust emissions containing 
site contaminants to be generated. These dust emissions can be inhaled or ingested and result in 
exposure. If dust emissions are observed and cannot be controlled (i.e. via area wetting techniques), the 
use of full-face air-purifying respirators equipped with a combination High Efficiency Particulate Air (HEPA) 
filter and Organic Vapor mist cartridge will be implemented. Initiation of this action will be determined by 
either the FOL or SSO. 

Nitrile outer and/or inner nitrile gloves were selected to provide protection against the potential site 
contaminants (Petroleum products) that could be encountered, and to minimize the potential for 
contaminant ingestion as a result of incidental hand to mouth contact. Hard hats, safety glasses, and work 
boots were selected to provide protection against some of the physical hazards associated with the 
proposed operations and disposable boot covers were selected to help minimize the spread of 
contamination. Tyvek coveralls were selected to minimize the potential for contamination of street clothes 
and PVC PE-coated tyvek, or rainsuits, coveralls were selected for use in the event that activities have 
the potential to result in the saturation of work clothes. 

6.3 PPE MODIFICATION CRITERIA 

This section presents criteria for upgrading and downgrading chemical protective clothing and/or 
respiratory protection. Where uncertainties arise, the more protective requirement will apply. 
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6.3.1 Chemical Protective Clothing Modification Criteria 

Tyvek coveralls and boot covers must be worn anytime there is a reasonable potential for contamination 
of street clothes. Polyvinyl chloride (PVC), rainsuits, or PE-coated Tyvek coveralls must be worn anytime 
there is a reasonable potential for saturation of work clothes. Nitrile or neoprene gloves must be worn 
anytime there is a reasonable potential for contact with site contaminants. Modification to these 
requirements is anticipated only if additional discovery of site contaminants are identified. Based on this 
information each additional substance identified will be dealt with individually. 

6.3.2 Respiratorv Protection Modification Criteria 

Full-face air-purifying respirators equipped with high-efficiency particulate air (HEPA) filters must be worn 
anytime dusty conditions are observed and these emissions cannot be suppressed with water spray. In 
addition, respiratory protection will be utilized anytime action levels specified in Section 5.3 are exceeded. 

6.4 PPE LIMITATIONS 

Information concerning limitations of the PPE to be used, user limitations and work mission duration will 
be discussed and addressed as part of the site-specific training conducted by the SSO. 

6.5 PPE MAINTENANCE AND STORAGE 

All additional stocks of PPE employed for the completion of this task will be stored in the trailer and will 
be issued according to this plan based on that days planned site activity. PPE requirements for that days 
activity will be introduced as part of the safety briefing for that day. All storage will be maintained by the ,/‘-Y 
SSO and FOL to ensure adequate stock for planned operations. 

6.6 PPE INSPECTION PROCEDURES 

The SSO will be responsible for conducting periodic inspections of the chemical protective clothing 
application and use, and respiratory protection equipment maintenance, storage, and use. 

Respirators will be cleaned using a disinfectant, issued by the manufacturer, after each use. Once 
cleaned the respirators will be stored in sealable plastic bags with the facial seal in the upright position 
to avoid facial seal distortion. Cartridges will be exchanged after each use. 

This effort will be an integral part of an overall evaluation of this program. Discrepancies noted as a result 
of this inspection will be corrected, and addressed as part of the following days safety briefing to ensure 
field teams are educated to the requirements governing this activity and to prevent reoccurrence. 
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7.0 STANDARD WORK PRACTICES 

The following standard work practices will apply to all site personnel as applicable to the work being 
performed at this site. 

7.1 GENERAL REQUIREMENTS (ALL TASKS) 

. Work areas shall be physically cordoned off (using items such as caution tape, hazard cones, 
etc.) to clearly identify the work area, and to aid in restricting access of unauthorized persons. 

. Walking and/or working areas will be kept free from clutter to the extent possible. 

. Objects or debris that cannot be manually handled comfortably shall either be handled by 
more than one person or with mechanical lifting devices. 

. Eating, drinking, chewing gum or tobacco, taking medication, and smoking are prohibited in 
the exclusion or decontamination zones, or any location where there is a possibility for 
contact with site contaminants exists. 

. Upon leaving the exclusion zone, hands and face must be thoroughly washed with soap and 
potable water. Any protective outer clothing is to be decontaminated and removed as 
specified in this HASP, and left at a designated area prior to entering the clean area. 

. Contact with potentially-contaminated substances must be avoided. Contact with the ground 
or with contaminated equipment must also be avoided. Monitoring equipment must not be 
placed on potentially contaminated surfaces. 

. No facial hair, which interferes with a satisfactory fit of the mask-to-face seal, is permitted on 
personnel required to wear respiratory protective equipment. 

. All personnel must be presented the contents of a site-specific Health and Safety Plan from 
the project Health and Safety Officer prior to commencing work on site. All site personnel 
must understand all components of this HASP prior to commencement of onsite activity. 

. All personnel must satisfy medical monitoring procedures. 

. Any new analytical data must be promptly conveyed via telephone to the HSTL and PM. 

. Areas must be designated for chemical storage. Acids, bases, oxidizers, and flammable 
materials shall all be stored separately according to their hazard class. Storage areas must 
be labeled as to the contents within the storage area. Where larger volumes (=-I gallon) are 
stored spill response materials will be contained and maintained in the same area. 

. All compressed gas cylinders must be stored and used in an upright position, properly 
secured and protected from damage, segregated, and labelled as empty or full. 

. All site personnel must be complete a medical datasheet, to be maintained on site. 
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7.3 

Site personnel must immediately notify Halliburton NUS Health Sciences of all incidents for ,~ 
OSHA recordkeeping purposes. 

If personnel note any warning properties of chemicals (irritation, odors, symptoms, etc.) or 
even remotely suspect the occurrence of exposure, they must immediately notify the FOL and 
SSO for further direction. 

Site personnel are not to undertake any activity which would be considered a confined-space 
entry without first being trained in the proper procedures. 

DRILLING OPERATIONS 

No drilling or any other operation which will bring a drill mast or any other projecting device 
within 20 feet in any direction of overhead power lines will be permitted. Prior to any 
subsurface investigations the FTL shall ensure, the locations of all underground utilities will 
be identified and marked prior to initiating any subsurface activity. 

Hand signals with the driller will be established prior to the commencement of drilling 
activities. 

All drill rigs and other machinery with exposed moving parts must be equipped with an 
operational emergency stop device. All personnel working in a close proximity must be 
aware of the location of this emergency stop device and its operation. This device will be 
tested initially (and then periodically) to insure its*~ operational status. The driller and the 
helper shall not simultaneously handle moving augers or flights unless there is a standby ,YY 
person to activate the emergency stop device. 

The driller must never leave the controls while tools are rotating unless all personnel are 
clear of the rotating equipment. 

A long handled shovel or the equivalent shall be used to clear away drill cuttings from the 
hole and rotating equipment. Hands or feet shall not be used for this purpose. 

A remote sampling device must be used to sample drill cuttings near rotating tools. The 
driller shall shutdown operations if the sampler must near the tools to obtain samples. 

All personnel working in the vicinity of the drill rig while its operating shall secure all loose 
clothing. 

Only manufacturer approved equipment may be used in conjunction with site equipment (i.e. 
pins for auger flights etc.). Pins or other protruding items from rotating equipment shall not 
be permitted. 

No person shall climb a drill mast while equipment is rotating. 

No person shall climb a drill mast without use of ANSI approved fall protection (i.e. belts, 
lanyards and a fall protection slide rail) or portable ladders which meet OSHA’s requirements. 

TEST PITTING ,/---A 

Entrance into a test pit is forbidden in all circumstances. Personnel must use remote 
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samplers to collect samples from the backhoe bucket. 

Container sampling can occur during test-pitting operations only with prior approval and 
written procedures from the Project Safety Officer. 

Personnel must not lean over test pits. 

All Personnel must stand upwind of the test pits and away from the reach of the backhoe, 
tires, and outriggers. 

Personnel may not approach a test pit closer than 2 feet from the edge. Unstable pits must 
be sloped at the sided to prevent cave-in. 

Open pits must staffed by site personnel at all times. 

The backhoe operator must be instructed not to undermine the excavation. 

The Site Safety Officer shall frequently inspect test pits for slide or cave-in potential. 

All work areas must be kept free of ground clutter. 
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8.0 DECONTAMINATION Pi, 

This section describes the steps site personnel will follow to prevent the spread of site contaminants into 
areas that may affect unprotected, unsuspecting site personnel or the public. It includes requirements for 
decontamination of personnel, heavy equipment, and sampling equipment. 

8.1 PERSONNEL DECONTAMINATION 

The decontamination of personnel and their protective clothing will be performed in three stages. 

. Stage 1 includes removing contamination from reusable protective clothing and/or 
clothing by washing with a detergent and water. These efforts will involve washing and 
rinsing these items in a sequence that begins at the highest level to the lowest level 
(i.e.: from the head down towards the feet). 

. Stage 2 will include removal of protective clothing, discarding disposable clothing into 
a drum conspicuously marked “Potentially contaminated Clothing” and/or storing 
reusable protective clothing in the contamination reduction zone. Stage 2 efforts 
involve a structured, segregated process carefully removing PPE items beginning with 
the outermost item and progressing inward. 

. Stage 3 will consist of workers washing their hands and face with potable water and 
soap each time they leave the exclusion zone, before performing any type of 
hand-to-mouth activity. f--“-\% 

All decontamination fluids and solid waste generated will be containerized, labeled, and staged pending 
analysis of the material and hence the ultimate disposal fate. Based on the results of the analyses, this 
material will be determined to be either hazardous or nonhazardous thereby directing the final disposal. 
The decontamination area will be physically identified with rope or flagging and well equipped to be 
conducive for completion of proper decontamination activities, and supporting work efforts within the 
exclusion zones. 

8.2 HEAVY EQUIPMENT DECONTAMINATION 

Heavy decontamination will consist of the use of high pressure steam cleaning. The Halliburton NUS FOL 
will inspect all heavy equipment prior to being released from the site, or to the next soil boring location 
and will document in the field logbook approval to move to the clean area. Inspections will consist of 
visual observation of all potentially exposed surfaces of the equipment, including such surfaces that may 
not be readily accessible, to determine if all potentially contaminated soils/debris has been removed. At 
no time will equipment be released from the decontamination station until all potentially contaminated 
soils/debris has been removed. 

8.3 SAMPLING EQUIPMENT DECONTAMINATION 

Decontamination of sampling tools may involve the use of a number of reagents including deionized water, 
detergents (Alconox), methanol, and/or nitric acid. Requirements for decontaminating sampling equipment 
are presented in the Field Sampling Plan. Methanol and nitric acid will only be used in well ventilated ~ 
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areas and personnel will employ the necessary PPE while handling these substances. Material Safety 
Data Sheets for the decontamination solutions used will be presented during site specific training, and 
maintained onsite for reference. 

8.4 CLOSURE OF THE PERSONNEL DECONTAMINATION STATION 

All disposable clothing and plastic sheeting and other RI generated waste materials generated during this 
operation will be containerized, labeled, and staged onsite to await pending disposal. Based upon 
available information regarding the characteristics of the site and contaminant levels, used PPE and 
decontamination-generated liquid wastes disposal will be based on sampling results. Pending these 
results, this material will be staged in a central location as identified by the PM. Reusable protective 
equipment will be cleaned, dried, and prepared for future use. (If gross contamination has occurred, the 
item will be properly disposed of.) 

All wash tubs, pail containers, brushes, etc., will be thoroughly washed, rinsed, and dried prior to removal 
from the site. The FOL or the SSO will be responsible for inspecting and clearing equipment to leave the 
site. 

8.5 PPE REQUIREMENTS FOR DECONTAMINATION OPERATIONS 

All equipment decontamination efforts will require the use of chemical protective clothing as described 
below: 

l PVC, rainsuits, or PE coated Tyvek coveralls 
l Nitrile outer gloves 
l Nitrile inner gloves (surgeons) 
l Rubber boots (or rubber boot covers) 
l Splash shield (if respirator not worn) 
l Respiratory protection (if needed*) 

* The same level of respiratory protection worn for the work assignment, will be worn when 
decontaminating the equipment used for that assignment. This requirement is further 
described in Section 5.0. 

8.6 EMERGENCY DECONTAMINATION PROCEDURES 

In addition to routine decontamination procedures, emergency procedures will establish the protocol to 
be followed in the event of a medical emergency. This procedure will be established and conducted based 
on the severity of the injury including procedures for potential loss of life, and injury requiring first-aid. 
(NOTE: An emergency first aid instruction poster has been attached to this HASP. This shall be posted 
at the site at a convenient location.) 

Potential loss of life: 

. Delay decontamination (if necessary), or modify it to perform as much decontamination of the 
injured person as possible. 

. Stabilize victim 
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. Wrap the victim in blankets, or plastic sheeting to reduce the potential of contamination to ,-, 
medical personnel. 

. All medical support will be informed of the suspected hazards associated with the task. All 
receiving facilities however must be alerted to the potential hazards. Clearance from the 
hospital for accepting potentially contaminated personnel will be obtained by the SSO prior 
to the commencement of onsite activities. 

Injury: 

In situations where the contamination is extremely toxic or corrosive 

. Implement immediate decontamination procedures 

. For heat related disorders, remove all protective clothing, wash as appropriate, treat for heat 
stress. Extremely toxic or corrosive contamination is not expected to be encountered based 
upon known site characteristics. 

8.7 DECONTAMINATION EVALUATION 

The decontamination process effectiveness will be judged in the following manner. 

. Visual observation - Discoloration, stains, visible dirt, and alterations of the fabric due to 
chemical contact will be the primary method used to determine effectiveness. 

---Y \ 
The following methods may be used if gross contamination is encountered: 

. Monitoring Instrumentation - Instruments used to detect site contaminants may be employed 
to scan garments and equipment for the presence of site contaminants after decontamination 
procedures have been employed. 

. Decontamination Solution Analyses - An analyses of the solution (final rinse) and the 
presence of contaminants may suggest additional cleaning is required. This information may 
be useful in the ultimate disposal of the fluids generated. 

. Sample Analyses - sample analyses may indicate the level of contamination and therefore 
the potential for contamination. Once again this information may be useful in the ultimate 
disposal. 

It is suggested that a combination of methods be used to determine the effectiveness of the 
decontamination of the process used. 
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9.0 TRAINING 

9.4 INTRODUCTORY AND REFRESHER TRAINING 

9.4 .I Requirements for Halliburton NUS Personnel 

All Halliburton NUS personnel must complete 40 hours of introductory hazardous waste site training, and 
a minimum of three days actual field experience under direct supervision of an experienced supervisor, 
prior to performing work at the site. Additionally, Halliburton NUS personnel who have had introductory 
training more than 12 months prior to site work must have completed 8 hours of refresher training within 
the past 12 months before being cleared for site work. 

Documentation of Halliburton NUS introductory and refresher training will be maintained onsite. Copies 
of certificates or other official documentation will be used to fulfill this requirement. 

9.1.2 Requirements for Subcontractors 

All Halliburton NUS subcontractor personnel who may be exposed to safety or health hazards associated 
with the hazardous waste at this site will have completed a 40-hour introductory hazardous waste site 
training, and a minimum of three days actual field experience under direct supervision of an experienced 
supervisor or equivalent work experience as defined in OSHA Standard 29 CFR 1910.120(e) and, if 
appropriate 8 hours of refresher training meeting the requirements of 29 CFR 1910.120(e)(8) prior to 
performing field activities at the site. Figure 9-l may be used for the documentation of this training. 

9.1.3 Subcontractor Exception 

Workers who will not enter the exclusion zone or contamination reduction zone will not be required to have 
this training, although such personnel will be advised of the hazardous nature of the project and the 
importance of not driving into unauthorized areas of the site and not leaving their vehicle without a proper 
escort. 

9.1.4 Requirements for Supervisory Personnel 

All personnel operating in the supervisory capacity will have had management and Supervisory Training 
which satisfies 29 CFR 1910.120(e)(4). Documentation of this training will be maintained onsite. 

9.2 SITE-SPECIFIC TRAINING 

Halliburton NUS will provide site-specific training to all Halliburton NUS employees and subcontractor who 
will perform work at this project. This training will only be provided once and personnel who do not attend 
will not be permitted to perform work at the site. Site-specific training will include: 

. Names of personnel and alternates responsible for site safety and health 

. Safety, health and other hazards present on site 
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FIGURE 9-l ,-. 
OSHA TRAINING CERTIFICATION 

The following statements must be typed on company letterhead and signed by an officer of he company: 

LOGO 
XYZ CORPORATION 
555 E. 5th Street 
Nowheresville, Kansas 55555 

Month, day, year 

Donald Blacker-t, P.G. 
Project Manager 
Halliburton NUS Corporation 
Foster Plaza VII, 661 Andersen Drive 
Pittsburgh, Pennsylvania 15220 

Subject: Hazardous Waste Site Training - NWS Earle, New Jersev 

Dear Mr. Blackert: 

The employees listed below have had introductory hazardous waste site training or equivalent 
work experience as required by 29 CFR 1910.120(e). In addition, those employees listed 
below who have received their introductory training more than 12 months ago have also 
received 8 hours of refresher training in accordance with 29 CFR 1910.120 (e)(8). 

,n,, 

LIST FULL NAMES OF EMPLOYEES AND THEIR SOCIAL SECURITY NUMBERS HERE 

Should you have any questions, please contact me at (555) 555-5555. 

Sincerely, 

(Name of Company Officer) 



FIGURE 9-2 
SITE-SPECIFIC TRAINING DOCUMENTATION 

My signature below indicates that I am aware of the potential hazardous nature of working at NWS Earle, 
New Jersey and that I have received site-specific training which included the elements presented below: 

. Names of personnel and alternates responsible for site safety and health 

. Safety, health and other hazards present on site 
l Use of personal protective equipment 
. Work practices to minimize risks from hazards 
. Safe use of engineering controls and equipment 
. Medical surveillance requirements 
. Signs and symptoms of overexposure 
. The contents of the health and safety plan 
. Review of relevant MSDSs 
. Emergency Action Plan (evacuation routes, assembly points) 

I further state that I have been given the opportunity to ask questions and that all of my questions have 
been answered to my satisfaction. 

Training Conducted By: 
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9.2.1 

Use of personal protective equipment 
Work practices to minimize risks from hazards 
Safe use of engineering controls and equipment 
Medical surveillance requirements 
Signs and symptoms of overexposure 
The contents of the health and safety plan 
Review of relevant MSDSs 
Emergency Action Plan (evacuation routes, assembly points) 

Site-Specific Training Documentation 

Halliburton NUS and subcontractor personnel will be required to sign a statement indicating receipt of site- 
specific training and understanding of site hazards and control measures. This statement will also indicate 
individuals involved in this project have been given an opportunity to ask questions and these questions 
have been answered to their satisfaction. Figure 9-2 will be used to document site-specific training. 

9.3 SAFETY BRIEFINGS 

As operations move from site to site, information concerning site-specific conditions or hazards, 
evacuation routes, specific contaminants, etc. will have to be conveyed to the field crews. In addition, as 
problems or difficulties in this HASP or its implementation are recognized, corrective actions will need to 
be installed. 

/--- 

To accomplish these objectives, periodic safety briefings will provide a forum for discussion, evaluation, 
and education. The FOL or SSO will be responsible for conducting these meetings as frequently as site p 
activities dictate based on these items identified above. 
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10.0 MEDICAL SURVEILLANCE 

IO.1 REQUIREMENTS FOR Halliburton NUS PERSONNEL 

All Halliburton NUS personnel participating in project field activities will have had a physical examination 
meeting the requirements of Halliburton NUS’ medical surveillance program and will be medically qualified 
to perform hazardous waste site work using respiratory protection in accordance with 29 CFR 1910.120 
(f) and 1910.134 (b)(lO). 

Documentation for medical clearances will be maintained onsite, and made available upon request, 

10.2 REQUIREMENTS FOR SUBCONTRACTORS 

Subcontractor personnel who will be potentially exposed to safety and/or health hazards related to the 
hazardous waste at this site will be required to obtain a certificate of their ability to perform hazardous 
waste site work and to wear respiratory protection. The “Subcontractor Medical Approval Form” (Figure 
IO-I) can be used to satisfy this requirement providing it is properly completed and signed by a licensed 
physician. 
Subcontractors who have a company medical surveillance program meeting the requirements of paragraph 
(f) of OSHA 29 CFR 1910.120 can substitute Figure IO-I with a letter, on company letterhead, containing 
all of the information indicated in Figure IO-I. Figures 9-l concerning training requirements and 1 O-l 
defining the medical surveillance criteria and those individuals meeting that criteria may be combined into 
a single letter. 

10.2.1 Subcontractor Exception 

Subcontractors who will not enter the exclusion zone during operation, and whose activities involve no 
potential for exposure to site contaminants, will not be required to meet the requirements for medical 
surveillance as stipulated in Section 10-2. 

10.3 REQUIREMENTS FOR ALL FIELD PERSONNEL 

Each field team member (including subcontractors) shall be required to fill out a Medical Data sheet prior 
to the commencement of onsite activities. All Medical Data Sheets will be maintained onsite during the 
course of this operation. These data sheets will be used to supply an attending physician with immediate 
information concerning allergies, medical histories and restrictions in the event the injured individual cannot 
provide this information him/herself. In addition, individuals visiting the site, even for brief periods, will be 
asked to fill out this form as part of the site indoctrination. 
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FIGURE 1 O-l 
SUBCONTRACTOR MEDICAL APPROVAL FORM /---- 

For employees of 
Company Name 

Participant Name: Date of Exam: 

Part A 

The above-named individual has: 

1. Undergone a physical examination in accordance with OSHA Standard 29 CFR 1910.120, 
paragraph (f) and found to be medically - 

( > qualified to perform work at the NWS Earle, New Jersey work site 

( > not qualified to perform work at the NWS Earle, New Jersey work site 
and, 

2. Undergone a physical examination as per OSHA 29 CFR 1910.134(b)(10) and found to be 
medically - 

( > qualified to wear respiratory protection 

( > not qualified to wear respiratory protection /--- 

My evaluation has been based on the following information, as provided to me by the employer. 

( > A copy of OSHA Standard 29 CFR 1910.120 and appendices. 

( > A description of the employee’s duties as they relate to the employee’s exposures. 

( > A list of known/suspected contaminants and their concentrations (if known). 

( 1 A description of any personal protective equipment used or to be used. 

( > Information from previous medical examinations of the employee which is not readily available 
to the examining physician. 

B Part 

I, , have examined 
Physician’s Name (print) Participant’s Name (print) 

and have determined the following information: 

1. Results of the medical examination and tests (excluding finding or diagnoses unrelated to occupational 
exposure): 

,/-I 

FIGURE 1 O-l 
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SUBCONTRACTOR MEDICAL APPROVAL FORM 
PAGE TWO 

2. Any detected medical conditions which would place the employee at increased risk of material 
impairment of the employee’s health: 

3. Recommended limitations upon the employee’s assigned work: 

I have informed this participant of the results of this medical examination and any medical conditions which 
require further examination of treatment. 

Based on the information provided to me, and in view of the activities and hazard potentials involved at 
the NWS Earle, New Jersey work site, this participant 

( ) may 
( ) may not 

perform his/her assigned task. 

Physician’s Signature 

Address 

Phone Number 

NOTE: Copies of test results are maintained and available at: 

Address 
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11 .O SITE CONTROL 
/-- 

This section outlines the means by which Halliburton NUS will delineate work zones and use these work 
zones in conjunction with decontamination procedures to prevent the spread of contaminants into 
previously unaffected areas of the site. It is anticipated that a three zone approach will be used during 
work at this site; exclusion zone, contamination reduction zone, and support zone. 

11.1 EXCLUSION ZONE 

The exclusion zone will be considered those areas of the site of known or suspected contamination. In 
many cases, however, significant amounts of surface contamination will not be encountered in the 
proposed work areas of this site until/unless contaminants are brought to the surface by soil boring, test 
pit operations, or some other intrusive activities. Furthermore, once such activities have been completed 
and surface contamination has been removed, the potential for exposure is again diminished and the area 
can then be reclassified as part of the contamination reduction zone. Therefore, the exclusion zones for 
this project will be limited to those areas of the site where active work is being performed and/or anywhere 
there is believed to be the potential for inhalation, contact, and/or ingestion exposure to site contaminants. 

Zone structure for this operation will encompass the size necessary to conduct operations which is 
regarded as an area of 25 feet around the point of operation. This size construction estimate was for test 
pit operations, drilling, and soil boring operations and is not applicable for sample excursions. Therefore 
size restriction may be altered in specific instances based on available room, site topography, task, or 
restricting circumstances at the discretion of the FOL or SSO. Additional alterations which may effect zone 
structure and operation is as follows. First of which is the nature of the hazards or the perceived hazards ;Y---- 
involved and the level of protection which will be utilized. Subdivision of work zones may also occur where 
circumstances the FOL and SSO permit. This will permit the stocking of resources within a restricted area 
to support the operation. This subdivision will also allow personnel to support operations without the 
confining restriction of exclusion zone requirements. 

All zones identified in this operation as exclusion zones once work is completed will require the area to 
be restored to its former condition prior to relinquishing access to the base personnel or the onsite 
facilities’ employees. Once efforts are employed to clean and restore the area of all debris and work 
materials, cuttings, etc., the FOL or SSO will be responsible for clearing the area to be released to the 
base personnel and/or facilities’ employees as applicable. This effort and approval will documented to 
reflect this evaluation and approval. 

11.2 CONTAMINATION REDUCTION ZONE 

The contamination reduction zone (CRZ) will be a buffer area between the exclusion zone and any area 
of the site where contamination is not suspected. The personnel and equipment decontamination area 
established for this project will take place in the CRZ. This area will serve as a focal point in supporting 
exclusion zone activities. In addition, this area will serve as the access and control points to the exclusion 
zone. Closure of this zone will require the same procedures as employed for the exclusion zone above 
as these zones are opened and closed as the operation moves from site to site. 

11.3 SUPPORT ZONE 

The support zone for this project will include a staging area where site vehicles will be parked, equipment’r\ 
will be unloaded, and where food and drink containers will be maintained. In all cases, the support zones 
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will be established at areas of the site where exposure to site contaminants would not be expected during 
normal working conditions or foreseeable emergencies. 

III.4 SITE PREPARATION 

In an effort to minimize as many foreseeable hazards as possible site preparation, in addition to 
subsurface clearance and access control will be performed by the FOL prior to the initiation of onsite 
activities in any new area. Physical hazards, potential chemical hazards, which cannot be removed, 
identified, or barricaded to prevent possible exposure will be identified as per the safety briefing prior to 
the commencement of activities in that area. As part of this preparation procedure the FOL and the SSO 
shall identify evacuation routes, assembly points, means of communication for that site, and emergency 
routes for medical assistance. Access to all zones shall be established to support emergency response 
access and efforts in all areas identified in Section 2.0. 

Staging areas for each site or a central location for RI generated wastes will be constructed prior to the 
commencement of activities. All material generated will be located at that area and segregated based on 
site location and material (i.e. PPE, drill cuttings, well development fluids). All resource equipment will be 
placed in the CRZ in preparation to support all exclusion zone activities. This shall include all emergency 
services equipment as applicable. 

11.5 SITE MAP 

Once the areas of contamination, access routes, topography, dispersion routes are determined a site map 
illustrating the particulars of each site, where these planned activities will take place, will be generated and 
adjusted as site conditions change. These maps will be posted in the trailer/office to illustrate up to date 
collection of contaminants and adjustment of Zones and access points and be used for safety briefings 
to inform personnel of zone demarcations and restrictions. 

11.6 BUDDY SYSTEM 

Personnel engaged in onsite activities will practice the “buddy system” to insure the safety of all personnel 
involved in this operation. 

11.7 MATERIALS SAFETY DATA SHEET (MSDS) REQUIREMENTS 

Halliburton NUS will provide MSDS’s for all chemicals brought on site. The contents of these documents 
will be reviewed by the SSO with the user(s) of the chemical substances prior to any actual use or 
application of the substances onsite. The MSDS’s will then be maintained in a central location (i.e. 
temporary office) and will be available for anyone to review upon request. 

11.8 COMMUNICATION 

As personnel will not always be working in close proximity to one another during field activities, a 
supported means of communication may be necessary. For this purpose 2-way radio communication will 
be used. 

External communication will be done so utilizing the telephones at predetermined and approved locations 
near each site or through cellular communications. External communication will primarily be used for the 
purpose of resource and emergency resource communications. 
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If site locations telecommunications are employed the Base contact (Gus Hermanni) and the FOL will /“““- 
’ determine and arrange for telephone communications, prior to the commencement of activities at each 

of the sites. 

All communication equipment will have NWS Earle approval prior to use. 

11.9 SITE/ZONE SECURITY 

Primary site security will be accomplished at the gate whereby access is only granted to base personnel 
and civilian employees. Initial work zone security will be accomplished by all site personnel involved in 
this operation. Zone identification, demarcation, zone/access control points shall be monitored by site 
personnel, and a list of personnel cleared to enter the area of investigation shall initiate a secondary 
defense. Lastly, the FOL and the SSO shall have the power to temporarily terminate all operations should 
this line of security be compromised. No one shall enter an exclusion zone unless they have met the 
requirements of this plan, and are approved for site clearance. Violations in this area concerning facility 
employees or base personnel will be deliberated by the Base representative. 



12.1 SCOPE AND APPLICATION 

It is not anticipated that bulk hazardous materials (over 55-gallons) will be handled at a given time as part 
of this scope of work. It is also not anticipated that such spillage would constitute a danger to human 
health or the environment. However, as the job progresses the potential for accumulating decontamination 
fluids or drill cuttings in the central staging area exists. Once characterized these fluids can be removed 
from this area and disposed of. As these fluids remain uncharacterized while in the staging area, a spill 
containment program will be developed and instituted as part of this HASP. 

12.2 POTENTIAL SPILL AREAS 

Potential spill areas will be monitored in an ongoing attempt to prevent and control further potential 
contamination of the environment. Currently, there is limited areas vulnerable to this hazard including the 
area used for the central staging area for potentially contaminated soils and decontamination fluids. 
Aclditionally, the handling, loading and unloading areas present limited potential for leak or spill. At this 
junction it is anticipated all decontamination fluids generated, as a result of this scope of work, will be 
containerized, labeled, and staged to await chemical analyses. The results of these analyses will 
determine whether the fluids will be disposed of in an agreed manner as nonhazardous, or go offsite as 
hazardous to a treatment facility. During the turn around for the chemical analyses there exists a 
possibility to accumulate multiple drums of fluid. 

12.2.1 %-GALLON DRUMS 

All drums containing liquids will be staged within a centralized area. 

12.3 LEAK AND SPILL DETECTION 

To establish an early detection of potential spills or leaks, a periodic walk around by personnel staging 
or disposing of drums will be conducted during working hours to visually determine that containers are not 
leaking. If a leak is detected the drum contents will be transferred using a hand pump into a new 55- 
gallon drum. The leak will be collected and contained using absorbents such as Oil-dry, vermiculite, or 
sand, stored at the staging area in a drum conspicuously marked. This material too, will be containerized 
for disposal pending analyses. All inspections will be documented in the Project Logbook. 

12.4 PERSONNEL TRAINING AND SPILL PREVENTION 

All personnel will be instructed on the procedures for spill prevention, containment, and collection of 
hazardous materials in the site specific training. The FOL and the SSO will serve as the Spill Response 
Coordinator for this operation should the need arise. 

12.5 SPILL PREVENTION AND CONTAINMENT EQUIPMENT 

The following represents the minimum equipment which will be maintained at the staging area at all times 
for the purpose of supporting this Spill Prevention/Containment Program. 

. Sand, clean fill, vermiculite, or other noncombustible absorbent (oil-dry); 
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. Drums (55-gallon U.S. DOT 17-E or 17-H 

. Shovels, rakes, and brooms 

. Hand operated drum pump with hose 

. Labels 

. Drum Patch kit 

12.6 SPILL CONTROL PLAN 

This section describes the procedures the Halliburton NUS field crew members will employ upon the 
detection of a spill or leak. 

1) Notify the SSO or FOL immediately upon the detection of a leak or spill. 

2) Employ the personnel protective equipment stored at the staging area. Take immediate actions 
to stop the leak or spill by plugging or patching the drum or raising the leak to the highest point. 
Spread the sorbent material in the area of the spill covering completely. 

3) Transfer the material to a new drum, collect and containerize the absorbent material. Label the 
new drum appropriately. Await analyses for treatment or disposal options. 

4) Solid spills will be recontainerized with 2-inches of top cover, and await for test results for 
treatment or disposal options. 

It is not anticipated that a spill will occur in which the field crews cannot handle. Therefore the the 
notification of offsite Emergency Response Support will be carried out by the FOL or SSO, once they have ,n~ 
designated this as an emergency situation (See Section 13.3.1). 
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13.0 EMERGENCY RESPONSE PLAN 

13.1 INTRODUCTION 

In the event of any onsite emergencies, site personnel will be immediately evacuated to a safe place of 
refuge and the appropriate offsite response agencies will be notified. Halliburton NUS and subcontractor 
personnel will not provide or take an active role in emergency response support. This approach has been 
selected based on the types of emergencies most likely to be encountered during performance of this work 
and the fact that offsite emergency response organizations will provide the most effective response to 
these emergencies. Specifically, fire/explosion and personal injury/illness resulting from exposure to 
physical hazards are the emergencies most likely to be encountered. The local fire department and 
ambulance service will be best suited for handling these emergencies and are located within a reasonable 
distance from the various sites to ensure adequate response time. In light of this approach, this 
emergency response plan has been prepared to conform to the requirements of OSHA Standard 29 CFR 
1910.38(a), as permitted by OSHA 29 CFR 191 O.l2O(l)(l)(ii). 

13.2 PRE-EMERGENCY PLANNING 

Pre-emergency planning activities associated with this project include the following: 

. Coordinating activities with NWS Earle Emergency Services personnel to ensure that 
Halliburton NUS emergency response activities are compatible with existing facility emergency 
response procedures. 

. Establishing and maintaining information at the project staging area (support zone) for easy 
access in the event of an emergency. This information will include the following and it will be 
the responsibility of the Halliburton NUS FOL to ensure the information is available. 

- An inventory of chemical substances used on site, with corresponding Material Safety 
Data Sheets. 

- Site personnel records regarding medical treatment concerns (medical data sheets). 

- A log book identifying personnel present on site each day. 

. Identifying a chain of command for emergency response 

. A signed copy of this HASP. 

13.3 EMERGENCY RECOGNITION AND PREVENTION 

13.3.1 Recognition 

These situations will generally be recognizable by visual observation. An injury or illness will be 
considered an emergency if it requires treatment other than first-aid (i.e. requires treatment by a medical 
professional). Emergency situations those determined by the FOL or SSO to be outside of the capabilities 
of the field crews will require initiation of the emergency notification procedures as identified in Section 
13.9 of this document. 
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13.3.2 Prevention 

Halliburton NUS will prevent emergencies by ensuring compliance with the site-specific health and safety 
plan. 

13.4 SAFE DISTANCES AND PLACES OF REFUGE 

In the event that a site must be evacuated, all personnel will immediately stop activities and report to a 
previously identified location for that area. This place of refuge will be determined at each site, and 
communicated to the field crew, prior to the commencement of activities at that unit. Upon reporting to the 
refuge location, personnel will remain there until directed otherwise by the Halliburton NUS FOL. The FOL 
or SSO will take roll at this location, using the log book, to confirm the location of all site personnel. 

13.5 EVACUATION ROUTES AND PROCEDURES 

An evacuation must be initiated whenever; a fire/explosion occurs, readings on monitoring instrumentation 
indicate levels of contamination greater than instituted action levels, personnel show signs or symptoms 
of overexposure to potential site contaminants. In the event of an evacuation, personnel will proceed 
immediately to the support zone, unless doing so would further jeopardize the welfare of workers. If so, 
personnel will proceed to an alternate location and remain there until instructed otherwise by the 
Halliburton NUS FOL. 

Evacuation procedures will be discussed prior to the initiation of any work at each site. Evacuation from 
the site is dependent upon the location at which work is being performed at the site. Conditions to consider 
in this scenario is the extenuating circumstances or influence of the operating facility and the potential,fl 
impact or influence of in-house emergency situations. 

13.6 DECONTAMINATION PROCEDURES/EMERGENCY MEDICAL TREATMENT 

Decontamination procedures will be performed only if doing so does not further jeopardize the welfare of 
site workers. Decontamination will not be performed if the action which initiates an evacuation would 
further endanger the lives of workers if workers were to perform decontamination procedures. However, 
it is unlikely that such an event could occur at this site that would require workers to evacuate the site 
without first performing decontamination procedures. 

13.7 EMERGENCY ALERTING AND RESPONSE PROCEDURES 

Since Halliburton NUS personnel will be working in close proximity to each other, hand signals and voice 
commands, and Z-way radio will be sufficient to alert site personnel of an emergency. 

13.8 PPE AND EMERGENCY EQUIPMENT 

A first-aid kit and stretcher will be maintained on site and immediately available for use in the event of an 
emergency. 
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13.9 EMERGENCY CONTACTS 

Prior to performing work at any of the sites, all personnel will be thoroughly briefed on the emergency 
procedures to be followed in the event of an accident. Phone communications shall be provided for 
onsite, but if not, phones are located in any of the many buildings surrounding the sites and are generally 
less than 2 miles away from any site in which work will be performed. A listing of the emergency phone 
numbers and facility locations will be posted and made available to all personnel working on site in case 
emergency medical treatment needed. 

EMERGENCY REFERENCE 
Hudson County - Jersey City/Bayonne, New Jersey 

Fire Department, police, and 
ambulance 

911 

Poison Control Center 

National Response Center 

Chemtrec 

Hospitals: 
Jersey City Medical Center 

NJDEPE 24-hour Emergency 

Base Contact: 
Gus Hermanni 

Donald Blacker-t, P.G. 
Project Manager 

Matthew M. Soltis, C.S.P., 
Manager of Health Sciences 

Thomas M. Dickson, SSO 

1(800)962-l 253 

1(800)424-8802 

1(800)424-9300 

(201)915-2000 

(609)292-7172 

Telephone: 
(908) 866-2624 

(412)921-8351 

(412)921-8912 

(412)921-8457 

13.10 EMERGENCY ROUTE TO HOSPITAL 

Specific base procedures for emergency notification and the use of outside support will be indoctrinated 
into this HASP prior to final approval of this HASP. 
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14.0 PERMIT-REQUIRED CONFINED SPACE ENTRY f--- 

No personnel, under any circumstances, are to enter confined spaces. Therefore, it is not applicable to 
specify procedures for such operations in this Health and Safety Plan. 
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15.0 MATERIALS AND DOCUMENTS 

The Halliburton NUS FOL shall ensure the following materials/documents are taken to the project site and 
utilized as required. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Incident Reports 
Medical Data Sheets 
Material Safety Data Sheets for decon solutions and other substances brought to the site 
Follow-Up Reports (to be completed by the Field Team Leader) 
OSHA Job Safety and Health Poster (posted in site trailer) 
Training Documentation Form (Blank) 
First Aid Supply Usage Form 
Emergency Reference Form (Figure 13-1, extra copy for posting) 
User manuals for OVA, Draeger Tubes, and HNu 
Office supplies/phone books, etc. 
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ATTACHMENT 1 

COLD AND HEAT STRESS 



COLD STRESS 

Cold Stress 

The cold stress TLVs are intended to protect workers from the severest effects of cold stress (hypothermia) and cold 
injury and to describe exposures to cold working conditions under which it is believed that nearly all workers can be 
repeatedly exposed without adverse health effects. The TLV objective is to prevent the deep body temperature from 
falling below 36°C (96.8”F) and to prevent cold injury to body extremities (deep body temperature is the core 
temperature of the body determined by conventional methods for rectal temperature measurements). For a single, 

occasional exposure to a cold environment, a drop in core temperature to no lower that 35°C (95°F) should be 
permitted. In addition to provisions for total body protection, the TLV objective is to protect all parts of the body with 
emphasis on hands, feet, and head from cold injury. 

Introduction 

Fatal exposures to cold among workers have almost always resulted from accidental exposures involving failure to 
escape from low environmental air temperatures or from immersion in low temperature water. The single most 
important aspect of life-threatening hypothermia is the fall in the deep core temperature of the body. The clinical 
presentations of victims of hypothermia are shown in Table 1. Workers should be protected from exposure to cold 
so that the deep core temperature does not fall below 36°C (96.8”F); lower body temperatures will very likely result 
in reduced mental alertness, reduction in rational decision making, or loss of consciousness with the threat of fatal 
consequences. 

Pain in the extremities may be the first early warning of danger to cold stress. During exposure to cold, maximum 
severe shivering depends when the body temperature has fallen to 35°C (95°F). This must be taken as a sign of 
danger to the workers and exposure to cold should be immediately terminated for any workers when severe shivering 
becomes evident. Useful physical or mental work is limited when severe shivering occurs. 

Since prolonged exposure to cold air, or to immersion in cold water, at temperatures well above freezing can lead 
to dangerous hypothermia, whole body protection must be provided. 

1. Adequate insulating dry clothing to maintain core temperatures above 36°C (96.8”F) must be provided to workers 
if work is performed in air temperatures below 4°C (40°F). Wind chill cooling rate and the cooling power of air 
are critical factors. [Wind chill cooling rate is defined as heat loss from a body expressed in watts per meter 
squared which is a function of the air temperature and wind velocity upon the exposed body.] The higher the 
wind speed and the lower the temperature in the work area, the greater the insulation value of the protective 
clothing required. An equivalent chill temperature chart relating the actual dry bulb air temperature and the wind 
velocity is presented in Table 2. The equivalent chill temperature should be used when estimating the combined 
cooling effect of wind and low air temperatures on exposed skin or when determining clothing insulation 
requirements to maintain the deep body core temperature. 

2. Unless there are unusual or extenuating circumstances, cold injury to other than hands, feet, and head is not 
likely to occur without the development of the initial signs of hypothermia. Older workers or workers with 
circulatory problems require special precautionary protection against cold injury. The use of extra insulating 
clothing and/or a reduction in the duration of the exposure period are among the special precautions which 
should be considered. The precautionary actions to be taken will depend upon the physical condition of the 
worker and should be determined with the advice of a physician with knowledge of the cold stress factors and 
the medical condition of the worker. 
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TABLE 1 
PROGRESSIVE CLINICAL PRESENTATIONS OF HYPOTHERMIA* 

1 O;ore Tery per&-~, 
Clinical Signs 

37.6 99.6 

37 98.6 

36 96.8 

“Normal” rectal temperature 

“Normal” oral temperature 

Metabolic rate increases in an attempt to compensate for 
heat loss 

35 

34 

95.0 

93.2 

Maximum shivering 

Victim conscious and responsive, with normal blood 
pressure 

33 91.4 

32 86.0 

31 87.8 

30 86.0 

29 84.2 

28 82.4 

27 80.6 

Severe hypothermia below this temperature 

Consciousness clouded; blood pressure becomes difficult 
to obtain; pupils dilated but react to light; shivering ceases 

Progressive loss of consciousness; muscular rigidity 
increases; pulse and blood pressure difficult to obtain; 
respiratory rate decreases 

Ventricular fibrillation possible with myocardial irritability 

Voluntary motion ceases; pupils nonreactive to light; deep 
tendon and superficial reflexes absent 

26 78.8 Victim seldom conscious 

25 77.0 Ventricular fibrillation may occur spontaneously 

24 75.2 Pulmonary edema 

22 I 71.6 I Maximum risk of ventricular fibrillation 

21 69.8 

20 68.0 Cardiac standstill 

18 64.4 Lowest accidental hypothermia victim to recover 

17 62.6 Isoelectric electroencephalogram 

9 48.2 Lowest artificially cooled hypothermia patient to recover 

* Presentations approximately related to core temperature. Reprinted from the January 1982 
issue of American Family Physician, published by the American Academy of Family Physician. 



Evaluation and Control 

For exposed skin, continuous exposure should not be permitted when the air speed and temperature results in an 
equivalent chill temperature of -32%(-256°F). Superficial or deep local tissue freezing will occur only at 
temperatures below -1°C (30.2”F) regardless of wind speed. 

At air temperatures of 2°C (356°F) or less, it is imperative that workers who become immersed in water or whose 
clothing becomes wet be immediately provided a change of clothing and be treated for hypothermia. 

TLVs recommended for properly clothed workers for periods of work at temperatures below freezing are shown in 
Table 3. 

Special protection of the hands is required to maintain manual dexterity for the prevention of accidents: 

1. If fine work is to be performed with bare hands for more than IO-20 minutes in an environment below 16°C 
(60.8”F), special provisions should be established for keeping the workers’ hands warm. For this purpose, warm 
air jets, radiant heaters (fuel burner or electric radiator), or contact warm plates may be utilized. Metal handles 
of tools and control bars should be covered by thermal insulating material at temperatures below -1 “C (30.2”F). 

2. If the air temperature falls below 16°C (60.8”F) for sedentary, 4°C (39.2”F) for light, -7°C (19.4”F) for moderate 
work and fine manual dexterity is not required, then gloves should be used by the workers. 

To prevent contact frostbite, the workers should wear anti-contact gloves. 

1. When cold surfaces below -7°C (19.4”F) are within reach, a warning should be given to each worker by the 
supervisor to prevent inadvertent contact by bare skin. 

2. If the air temperature is -17.5% (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). The workers should wear cold protective clothing appropriate for the level of cold and physical activity: 

1. If the air velocity at the job site is increased by wind, draft, or artificial ventilating equipment, the cooling effect 
of the wind should be reduced by shielding the work area or by wearing an easily removable windbreak garment. 

2. If only light work is involved and if the clothing on the worker 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 outer wear should be changed as it becomes wetted. The 
outer garments should include provisions for easy ventilation in order to prevent wetting of inner layers of 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 area. The 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. 

l-3 



TABLE 2 
COOLING POWER OF WIND ON EXPOSED FLESH EXPRESSED AS EQUIVALENT TEMPERATURE 

(under calm conditions) 

Estimated Wind Speed 

(in mph) 

Calm 

50 40 30 20 

Actual Temperature Reading (OF) 

10 0 -10 -20 

Equivalent Temperature (“F) 

-30 -40 -50 -60 

I I 
35 27 11 -4 -20 1 -35 1 -51 1 

I 
-67 1 

I I I 
-82 1 -98 1 -113 1 -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 INCREASING DANGER GREAT DANGER 

In < hr with dry skin. Danger from freezing of Flesh may freeze within 30 seconds. 

Maximum danger of exposed flesh within one 

false sense of security minute. 

Trenchfoot and immersion foot may occur at any point on this chart. 

* Developed by U.S. Army Research Institute of Environmental Medicine, Natick MA. 



TABLE 3 
THRESHOLD LIMIT VALUES WORWWARM-UP SCHEDULE FOR FOUR-HOUR SHIFT” 

Air Temperature - 
Sunny Sky 

(apzox) (a$ox) 

-26” to -28” -15O to -19” 

-29” to -31” -20” to -24” 

-32” to -34” -25” to -29” 

-35” to -37” -30” to -34” 

No Noticeable Wind 

Max. No. of 
Work Breaks 

Period 

(Norm Breaks) 1 

(Norm Breaks 1 

75 min 2 

55 min 3 

-38” to -39” 
I 

-35” to -39” 
I 

40 min 

-40” to -42” -40” to -44” 30 min 5 

-43” & below I -45” & below Non-emergency work 

5 mph Wind 

-iiJis- 

(Norm Breaks) 1 

40 min 2 

30 min 1 

Non-emergency work 
should cease 

Non-emergency work 

Non-emergency work Non-emergency work 
should cease should cease I 

10 mph Wind 20 mph Wind 

Non-emergency work Non-emergency work 

Non-emergency work 

NOTES L 

1. Schedule applies to moderate to heavy work activity with warm-up breaks of ten (10) minutes in a warm location. For Light-to-Moderate Work (limited physical movement): apply the schedule 
one step lower. For example, at -35°C (-30°F) with no noticeable wind (Step 4), a worker at a job with little physical movement should have a maximum work period of 40 minutes with 4 
breaks in a 4-hour period (Step 5). 

2. The following is suggested as a guide for estimating wind velocity if accurate information is not available: 5 mph: light flag moves; IO mph: light flag fully extended; 15 mph: raises newspaper 
sheet; 20 mph: blowing and drifting snow. 

3. If only the wind chill cooling rate is available, a rough rule of thumb for applying it rather than the temperature and wind velocity factors given above would be: 1) special warm-up breaks 
should be initiated at a wind chill cooling rate of about 1750 W/M’; 2) all non-emergency work should have ceased at or before a wind chill of 2250 W/m*. In general, the warm-up schedule 
provided above slightly under-compensates for the wind at the warmer temperatures, assuming acclimatization and clothing appropriate for winter work. On the other hand, the chart slightly 
over-compensates for the actual temperatures in the colder ranges, since windy conditions rarely prevail at extremely low temperatures. 

4. TLVs apply only for workers in dry clothing. 

NOTE: External temperatures in excess of those stated above shall be regarded as inclement weather. Work continuation, termination, or alteration of the work schedule will be at the discretion 
of the FTL and on site health and safety representative. The heat and cold stress related sections of this are applicable to the season when work will be completed. 

* Adapted from Occupational Health & Safety Division, Saskatchewan Department of Labor. 
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3. If exposed areas of the body cannot be protected sufficiently to prevent sensation of excessive cold /“\ 
or frostbite, protective items should be supplied in auxiliary heated versions. 

4. 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. 

5. 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 of clothing or gloves with the liquids 
because of the added danger of cold injury due to evaporative cooling. Special note should be taken 
of the particularly acute effects of splashes of “cryogenic fluids” or those liquids with a boiling point that 
is just above ambient temperature. 

Work - Warminq Regimen 

If work is performed continuously in the cold at an equivalent chill temperature (ECT) or below -7% 
(19.4”F), heated warming shelters (tents, cabins, rest rooms, etc.) should be made available nearby. The 
workers should be encouraged to use these shelters at regular intervals, the 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 
entering the heated shelter, the outer layer of clothing should be removed and the remainder of the 
clothing loosened to permit sweat evaporation or a change of dry work clothing provided. A change of 
dry work clothing should be provided as necessary to prevent workers from returning to work with wet 
clothing. Dehydration, or the loss of body fluids, occurs insidiously in the cold environment and may 
increase the susceptibility of the worker to cold injury due to a significant change in blood flow to the p 
extremities. Warm sweet drinks and soups should be provided at the work site to provide caloric intake 
and fluid volume. The intake of coffee 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: 

1. The worker should be under constant protective observation (buddy system or supervision). 

2. 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 should be taken in heated shelters and opportunity for 
changing into dry clothing should be provided. 

3. New employees should not be required to work fulltime in the cold during the first days of employment 
until they become accustomed to the working conditions and required protective clothing. 

4. The weight and bulkiness of clothing should be included in estimating the required work performance 
and weights to be lifted by the worker. 
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5. The work should be arranged in such a way that sitting still or standing still for long periods is 
minimized. Unprotected metal chair seats should not be used. The worker should be protected from 
drafts to the greatest extent possible. 

6. The workers should be instructed in safety and health procedures. The training program should 
include as a minimum instruction in: 

a. 
b. 

:: 
e. 

f. 

Proper rewarming procedures and appropriate first aid treatment. 
Proper clothing practices. 
Proper eating and drinking habits. 
Recognition of impending frostbite. 
Recognition of signs and symptoms of impending hypothermia or excessive cooling of the body 
even when shivering does not occur. 
Safe work practices. 

Special Workplace Recommendations 

Special design requirements for refrigerator rooms include: 

I. In refrigerator rooms, the air velocity should be minimized as much as possible and should not exceed 
1 meter/set (200 fpm) at the job site. This can be achieved by properly designed air distribution 
systems. 

2. Special wind protective clothing should be provided based upon existing air velocities to which workers 
are exposed. 

Special caution should be exercised when working with toxic substances and when workers are exposed 
to vibration. Cold exposure may require reduced exposure limits. 

Eye protection for workers employed out-of-doors in a snow and/or ice-covered terrain should be supplied. 
Special safety goggles to protect against ultraviolet light and glare (which can produce temporary 
conjunctivitis and/or temperature loss of vision) and blowing ice crystals should be required when there 
is an expanse of snow coverage causing a potential eye exposure hazard. 

Workplace monitoring is required as follows: 

1. Suitable thermometry should be arranged at any workplace where the environmental temperature is 
below 16°C (60.8”F) so that overall compliance with the requirements of the TLV can be maintained. 

2. Whenever the air temperature at a workplace falls below -1°C (30.2”F), the dry bulb temperature 
should be measured and recorded at least every 4 hours. 

3. In indoor workplaces, the wind speed should also be recorded at least every 4 hours whenever the 
rate of air movement exceeds 2 meters per second (5 mph). 

4. In outdoor work situations, the wind speed should be measured and recorded together with the air 
temperature whenever the air temperature is below -1 “C (30.2”F) 
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5. The equivalent chill temperature should be obtained from Table 2 in all cases where air movement /“““\ 
measurements are required; it should be recorded with the other data whenever the equivalent chill 
temperature is below -7°C (19.4”F). 

Employees should be excluded from work in cold at -1°C (30.2”F) or below if they are suffering from 
diseases or taking medication which interferes with normal body temperature regulation or reduces 
tolerance to work in cold environments. Workers who are routinely exposed to temperatures below -24% 
(-11.2”F) with wind speeds less than five miles per hour, or air temperatures below -18°C (0°F) with wind 
speeds above five miles per hour, should be medically certified as suitable for such exposures. 

Trauma sustained in freezing or subzero conditions requires special attention because an injured worker 
is predisposed to cold injury. Special provisions should be made to prevent hypothermia and freezing of 
damaged tissues in addition to providing for first aid treatment. 

Note: This information has been adopted from the 1992-1993 “Threshold Limit Values for Chemical 
Substances and Physical Agents and Biological Indices” by the American Conference of Governmental 
Industrial Hygienists (ACGIH). 
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HEAT STRESS 

Heat Stress 

The SSO shall visually monitor personnel to note for signs of heat stress. Field personnel will also be 
instructed to observe for symptoms of heat stress and methods on how to control it. One or more of the 
following control measures can be used to help control heat stress: 

. Provide adequate liquids to replace lost body fluids. Personnel must replace water and salt lost 
from sweating. Personnel must be encouraged to drink more than the amount required to 
satisfy thirst. Thirst satisfaction is not an accurate indicator of adequate salt and fluid 
replacement. 

. Replacement fluids can be commercial mixes such as Gatoradee. 

. Establish a work regime that will provide adequate rest periods for cooling down. This may 
require additional shifts of workers. 

. Cooling devices such as vortex tubes or cooling vests can be worn beneath protective 
garments. 

. Breaks are to be taken in a cool rest area (77°F is best). 

. Personnel shall remove impermeable protective garments during rest periods. 

. Personnel shall not be assigned other tasks during rest periods. 

. Personnel shall be informed of the importance of adequate rest, acclimation, and proper diet 
in the prevention of heat stress. 

The heat stress of personnel onsite may be monitored utilizing biological monitoring. 

One of the following biological monitoring procedures may be utilized by the SSO to monitor heat stress 
concerns. 

. Heart rate (HR) shall be measured by the pulse for 30 seconds as early as possible in the 
resting period. The HR at the beoinnino of the rest period should not exceed 1 IO beats/minute. 
If the HR is higher, the next work period should be shortened by IO minutes (or 33 percent), 
while the length of rest period stays the same. If the pulse rate is 100 beats/minute at the 
beginning of the next rest period, the following work cycle should be shortened by 33 percent. 
The length of the initial work period will be determined by using the table below. 
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PERMISSIBLE HEAT EXPOSURE THRESHOLD LIMIT VALUES 

Work-Rest Reoimen 

Continuous 

75% Work - 25% Rest, Each 
Hour 

50% Work - 50% Rest, Each 
Hour 

25% Work - 75% Rest, Each 
Hour 

Work Load 

Light Moderat Heavv 
e 

8O.O”F 8O.O”F 77.O”F 

87.O”F 82.4”F 78.6”F 

88.5”F 850°F 82.2”F 

9O.O”F 88.O”F 86.O”F 

. Body temperature shall be measured orally with a clinical thermometer as early as possib!e in 
the resting period. Oral temperature at the beoinnino of the rest period should not exceed 
99°F If it does, the next work period should be shortened by IO minutes (or 33 percent), while 
thength of the rest period stays the same. However, if the oral temperature exceeds 99.7”F 
at the beginning of the next rest period, the following work cycle shall be further shortened by 
33 percent. OT should be measured at the end of the rest period to make sure that it has 
dropped below 99°F. At no time shall work begin with the oral temperature above 99°F. 

NOTE: External temperatures in excess of those stated above shall be regarded as inclement weather. 
Work continuation, termination, or alteration of the work schedule will be at the discretion of the FTL and 
on site health and safety representative. The heat and cold stress related sections of this are applicable 
to the season when work will be completed. A Standard Operating Procedure for heat stress control is 
also included in this Appendix. 

HEAT RELATED EMERGENCIES SIGNS, SYMPTOMS, AND EMERGENCY CARE 

Because some physically demanding field work is expected to take place during summer months, heat 
stress and exhaustion are potential problems. Therefore a “Heat Related Emergency” pamphlet is 
attached to this safety plan. 

Heat Rash 

Also known as prickly heat, this condition affects the skin. It occurs in situations where the skin remains 
wet most of the time. The sweat ducts become plugged and a skin rash soon appears. 

Signs and Symptoms 

1. Skin rash will appear on affected areas of the body. 
2. Tingling or prickling sensation will be felt on the affected areas. 
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Emergency Care 

1. Shower after working in the heat 
2. Dry the skin thoroughly 
3. Change underwear as needed 
4. Stay in cool place after work hours. 
5. Avoid repeated exposure to heated environment until condition improves, when possible. 

Heat Cramps 

Heat cramps are muscle pains, usually in the lower extremities, the abdomen, or both, that occur after 
profuse sweating with accompanying salt depletion. Heat cramps most often afflict people in good 
physical condition, who overwork in conditions of high temperature and humidity. Untreated, heat cramps 
may progress to heat exhaustion. 

Treatment for heat cramps is aimed at eliminating the exposure and restoring the loss of salt and water. 

Signs and Symptoms 

1. 

2. 

3. 

4. 

5 

6. 

7. 

Cramps in the extremities and abdomen that begin suddenly during vigorous activity. Heat cramps 
can be mild with only slight abdominal cramping and tingling in the extremities, but more commonly 
present intense and incapacitating pain in the abdomen and extremities. 

Respiration rate will increase, decreasing after the pain subsides. 

Pulse rate will increase 

Skin will be pale and moist. 

Body temperature will be normal 

Generalized weakness will be noted as the pain subsides. 

Loss of consciousness and airway maintenance are seldom problems with this condition. 

Emergency Care 

1. Move the worker to a cool environment. Have him lie down if he feels faint. 

2. If the person is nauseated, avoid giving him anything orally until the nausea subsides. 

3. If the person is not nauseated he may be given one or two glasses of an electrolyte solution. Have 
the person drink slowly. The use of salt tablets is not recommended because they may cause 
nausea. 

4. Avoid massaging the cramping muscles. This rarely helps and may actually aggravate the pain. 
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5. As the salt and water level is replenished, the worker’s pain will subside. He may wish to return to ___ 
work; however, this is NOT recommended for a period of 12 hours. Further exertion may lead to” ’ 
heat exhaustion or heat stroke. 

Heat Exhaustion 

Heat exhaustion is a more severe response to salt and water loss, as well as an initial disturbance in the 
body’s heat-regulations system. Like heat cramps, heat exhaustion tends to occur in people working in 
hot environments. Heat exhaustion may progress to heat stroke. Treatment for heat exhaustion is similar 
in principle to that for heat cramps. 

Signs and Symptoms 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Heat exhaustion may be accompanied present by a headache, fatigue, dizziness, or nausea with 
occasional abdominal cramping. More severe cases of heat exhaustion may resulting partial or 
complete temporary loss of respiration nd circulation due to cerebral ischemia. 

Sweating will be profuse. 

Pulse rate will be rapid and weak. 

Respiration rate will be rapid and shallow. 

The skin will be pale and clammy 

The body temperature will be normal or decreased. 

The person could be irritable and restless. 

Emergency Care 

1. Monitor the person’s airway and level of consciousness. If this is a true medical emergency, prompt 
intervention by Emergency Medical Services is recommended. 

2. Move the person to a cool environment. Take off as much of his clothing as possible and place him 
in a supine position with his legs elevated. 

3. Sponge the person with cool water. If you fan the person, avoid chilling. When the body shivers, 
this energy is released in the form of heat and actually can increase the body temperature. 

Heat Stroke 

Heat stroke is caused by a severe disturbance in the body’s heat-regulating system and is a profound 
emergency: The mortality rate ranges from 25 to 50 percent. It is most common in men over 40, 
especially alcoholics. It can also occur to people of any age having too much exposure to the sun or 
prolonged confinement in a hot atmosphere. Heat stroke comes on suddenly. As the sweating 
mechanism fails, the body temperature begins to rise precipitously, reaching 106°F (41 “C) or higher within 
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IO to 15 minutes. If the situation is not corrected rapidly, the body cells -- especially have very vulnerable 
cells to the brain--are literally cooked, and the central nervous system is irreversibly damaged. The 
treatment for heat stroke is aimed at maintaining vital functions and causing as rapid a decrease of body 
temperature as possible. 

Signs and Symptoms 

1. The person’s pulse will be strong and bounding. 
2. The skin will be hot, dry, and flushed. 
3. The worker may experience headache, dizziness, and dryness of mouth 
4. Seizures and coma can occur. 
5. Loss of consciousness and airway maintenance problems can occur. 

Emergency Care 

1. Establish an open airway. 

2. Move the person to a cool environment. Take off as much clothing as possible, and place him in 
a semi-reclining position with the head elevated. 

3. Use any means to cool the worker. Improvise with whatever is available. A bathtub filled with cold 
water and ice cubes is effective. Remember, speed is essential; delay may result in permanent brain 
damage. Vigorous efforts to cool the worker must continue until the body temperature is below 102” 
F (38.9%). 

4. This is a true medical emergency--prompt intervention by Emergency Medical Services is 
recommended. 

These are only guidelines for heat related emergencies. Actual training in emergency medical care or 
basic first aid is recommended. 

Cold Stress 

The cold stress TLVs are intended to protect workers from the most severe effects of cold stress 
(hypothermia) and cold injury and to describe exposures to cold working conditions under which it is 
believed that nearly all workers can be repeatedly exposed without adverse health effects. The TLV 
objective is to prevent the deep body temperature from falling below 36°C (96.8”F) and to prevent cold 
injury to body extremities. For a single, occasional exposure to a cold environment, a drop in core 
temperature to no lower than 35°C (95°F) is permitted. In addition to provisions for total body protection, 
the TLV objective is to protect all parts of the body with emphasis on hands, feet, and head from cold 
injury. 

Folr more information concerning cold stress effects and control measures see Attachment 2. 

Heat Stress 

As this scope of work will require the use of various types of personal protective equipment (PPE) as a 
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means of protection from both chemical and physical hazards, the potential for heat related disorders 
during the proposed field dates is significant. To combat this problem the FOL and the SSO shall initiate/-\ 
heat stress monitoring, and effect the appropriate control efforts, in accordance with Halliburton NUS 
Standard Operating Procedures HS-09 “Heat Stress Control”, (a copy of which is attached to this HASP 
as Appendix 3), and the ACGIH recommended control measures, (also included in Attachment 3). 
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ATTACHMENT 2 

TICK CONTROL 



Lyme disease - A newly recognized infectious disease characterized by fever, joint pain, and a distinctive 
red annular rash. Transmission of this disease is accomplished via a vector in this case ticks. Once the 
infected tick attaches to the host(field personnel) it passes the bacteria (spirochete) via the bloodstream. 
From introduction of the bacteria to the onset of the signs and symptoms of the disease may vary from 
individual to individual however generally ranges from 1 to 4 weeks for initial symptoms. Initial treatment 
would indicate those individuals infected have responded well to treatment with penicillin. In addition, ticks 
affectively vector many other maladies such as Rocky Mountain Spotted Fever, Tularemia, and Tick 
paralysis. 

Identification and Control 

Several species of hard-backed ticks exist in a variety of climates, however, reward flourish during the 
early spring and summer. Typically, ticks exist in warm moist climates, heavily vegetative, and attach to 
their host through contact as the host passes by through grasses and underbrush. Tick identification may 
be accomplished through their markings and structure. 

Tick Control Climatic factors are probably the most important in natural control of ticks. As the timing of 
the field activities is not coordinated with the climatic and natural control of this hazard additional control 
measures must be implemented. 

Control Measures Every effort should be made to discover the presence of ticks on the body and clothing 
by careful examination, especially of the head, promptly after exposure to tick infested areas. Tyvek 
uniforms will be worn for all movement through the brush (potential tick infested areas). These uniforms 
will be discarded between excursions into the infested areas. These uniforms will be stored away from 
other garments to avoid potential infestation. Commercially produced repellents have been found to be 
fairly effective when applied to the outer garments prior to engaging in field activities. For this reason these 
compounds will be employed. Additional precautions such as securing outer garments at the pants legs, 
wrists, and neck to avoid the opportunity of attachment. Field personnel shall assist one another in the 
detection of ticks inspection of one another on exposed portions of the body. 

Tick Removal Should ticks successfully attach, they can be encouraged to release their mouthparts 
(means of attachment) by gently pulling the tick straight out. Excessive means should not be used to 
remove the tick. Once removed a topical medication such as Tincture of iodine should be applied onto 
the area of the hole evacuated by the mouthparts. Care should be taken not to get the blood of crushed 
ticks into the eyes or into scratches or breaks in the skin. Prompt removal of discovered ticks will reduce 
the chance of serious consequences. 
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1.0 PROJECT DESCRIPTION P\ 

As requested by the U.S. Navy, Halliburton NUS has prepared this Quality Assurance Project Plan (QAPP) 

for a field investigation being performed in support of an Remedial Investigation/Feasibility Study (RVFS) 

at the Naval Weapons Station (NWS) Earle, Colts Neck, New Jersey. The 27 sites being investigated at 

NWS Earle include the following: 
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Site 1, Ordnance site 

Site 2, Active Ordnance Demolition Range 

Site 3, Landfill Southwest of “F” Group 

Site 4, Landfill West of “D” Group 

Site 5, Landfill West of Army Barricades 

Site 6, Landfill 

Site 7, Landfill South of “P” Barricades 

Site 9, Landfill 

Site 10, Scrap Metal Landfill 

Site 11, Contract Ordnance Disposal Area 

Site 12, Battery Storage Location 

Site 13, Landfill 

Site 14, Mercury Spill Site 

Site 15, Sludge Disposal Site 

Site 16, EPIC Site F, Roundhouse 

Site 17, Landfill 

Site 19, Paint Sludge Disposal Area 

Site 20, Grit Blast Disposal Area 

Site 22, Paint Sludge Disposal Site 

Site 23, Paint Disposal Area 

Site 24, Firing Range 

Site 25, Firing Range 

Site 26, Explosive “D” Washout Area 

Site 27, Projectile Refurbishing Area 

Site 29, PCB Spill Area 

Site L, EPIC Site L 
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. Site Q, EPIC Site Q 

. Site BG, Background Sample Location 

Halliburton NUS has established quality assurance/quality control (QA/QC) measures and a program to 

ensure that these measures are applied to the collection and interpretation of all environmental quality data 

at the facility. The QAPP is designed to assure that the precision, accuracy, representativeness, 

comparability, and completeness (the PARCC parameters) of the data are known, documented, and 

adequate to satisfy the data quality objectives of the study. 

This plan presents the policies, organization, objectives, data-collection activities, and QA/QC activities that 

will be utilized to ensure that all data collected during, and reported by, this study are representative of 

existing conditions. Chemical analyses will be conducted by a laboratory subcontractor. The laboratory 

will have prior Naval Energy and Environmental Support Activity (NEESA) approval. QA/QC procedures 

for the chemical analyses will satisfy NEESA requirements for Level C QC. These requirements are 

detailed in the NEESA guidance document, “Sampling and Chemical Analysis Quality Assurance 

Requirements for the Navy Installation Restoration Program” (NEESA 20.2-0478). 
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2.0 FIELD INVESTIGATION SCOPE OF WORK !/1 

The field investigation will be performed to support the RVFS Halliburton NUS is conducting at 27 sites at 

NWS Earle. The field investigation will be performed to obtain representative data capable of clearly 

defining conditions at each of these sites. Descriptions of these 27 sites, including physical features and 

site history, are provided in Section 1 .O of the Work Plan. A summary of previous investigations conducted 

at 15 of the 27 sites, which includes a summary of existing analytical data, is also presented in Section 1 .O. 

Details of the field investigation, such as the approach, selection of sampling locations, and sample 

collection activities, are found in Sections 2.0 and 3.0 of the Work Plan. 
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3.0 SAMPLE MATRICES, PARAMETERS, AND FREQUENCY COLLECTION 

As part of the field investigation being performed in support of the RVFS, environmental samples will be 

collected from the following matrices: soil, surface water, sediment, and groundwater. A listing of the 

sample matrices, parameters, and number of samples being collected is found in Table 3-1 of the Work 

Plan. Sampling protocols to be used during this field investigation are provided in Section 6.0 of this 

QAPP. As required by NEESA, a sampling rationale is included in Sections 2.0 and 3.0 of the Work Plan. 

Table 3-2 of the Work Plan presents a summary of the sample containers, preservatives, and allowable 

holding times required for the analyses requested for the field investigation at the aforementioned 27 sites. 
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f-“-, 

Halliburton NUS will be responsible for the overall management of the project, including all field sampling 

activities. Personnel from the Navy will support Halliburton NUS in a number of areas during the project. 

4.1 PROJECT ORGANIZATION 

The key firms and personnel involved in the RI/FS, as well as the chain-of-communication and responsibility 

of the project personnel, are as follows: 

Northern Division 
Naval Facilities Engineering Command 
10 Industrial Highway 
Lester, Pennsylvania 19113-2090 
(215) 595-0567 

John Kolicius (Code 1821) 
Remedial Project Manager 

Site Point of Contact 
Public Works Department 
NWS Earle 
Colts Neck, New Jersey 

Mr. Greg Geopfert 
Facility Point of Contact 

Halliburton NUS Corporation 
993 Old Eagle School Road, Suite 415 
Wayne, Pennsylvania 19087-l 710 
(215) 971-0900 

John J. Trepanowski, P.E., Program Manager 
f----l 

Halliburton NUS Corporation 
Foster Plaza VII 
661 Andersen Drive 
Pittsburgh, PA 15220 
(412) 921-7090 

Daryl Hutson, Deputy Program Manager 
Russel E. Turner, Project Manager 
Debra A. Scheib, Quality Assurance Manager 
Tom Dickson, Health and Safety Officer 

The Project Manager has the primary responsibility for project and technical management of this project. 

He is responsible for the coordination of all onsite personnel, and for providing technical assistance for all 

activities that are directly related to the project. If quality assurance problems or deficiencies requiring 

special action are identified, the Project Manager, Deputy Program Manager, and Quality Assurance 

Manager will identify the appropriate corrective action. 
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4.2 FIELD ORGANIZATION 

The Halliburton NUS field investigation team will be organized according to the activity planned. For onsite 

sampling, the sampling team members will be selected based upon the type and extent of effort required. 

The team will consist of a combination of the following personnel: 

. Field Operations Leader (FOL) 

. Field Hydrogeologist/Geologist 

The FOL will be responsible for the coordination of all onsite personnel and for providing technical 

assistance when required. The FOL, or his or her designee, will coordinate and be present during all 

sampling activities and will assure the availability and maintenance of all sampling materials/equipment. 

The FOL will be responsible for the completion of all sampling and chain-of-custody documentation, and 

will assume custody of all samples and ensure the proper handling and shipping of samples. 

The FOL will also be responsible for providing technical supervision of the drilling subcontractor and for 

maintaining a geologic log of all borings drilled. Copies of the forms to be used in this investigation are 

provided in Appendix A of the Work Plan. 

The Quality Assurance Manager (QAM), although not formally part of the field team, will be responsible for 

the adherence to all QA/QC guidelines as defined in this QAPP. Strict adherence to these procedures is 

critical to the collection of acceptable and representative data. 

A site health and safety officer will be designated prior to field activities and will be responsible for assuring 

that all team members adhere to the designated health and safety requirements. 
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The overall QA objective is to develop and implement procedures for field sampling, chain-of-custody, 

laboratory analysis, and reporting that will provide environmental monitoring data of known and acceptable 

quality. Specific procedures to be used for sampling, chain-of-custody, calibration of field instruments, 

laboratory analysis, reporting, internal quality control, audits, preventive maintenance, and corrective actions 

are described in later sections of this QAPP. The purpose of this section is to address the data quality 

objectives in terms of precision, accuracy, representativeness, completeness, and comparability (the 

PARCC parameters); quantitation and detection limits; field blanks; rinsate blanks; trip blanks; duplicates; 

and bottleware cleanliness. 

5.1 DATA QUALITY OBJECTIVES 

Data Quality Objectives (DQOs) are qualitative and/or quantitative statements regarding the quality of data 

needed to support the decision making. The required data quality is defined by the intended use of the 

data and the PARCC parameters are used to measure data quality. The sampling rationale provided in 

the Work Plan explains the choice of sample locations and media that will supply information needed for 

the field investigation. 

5.2 PARCC PARAMETERS 

The quality of a data set is measured by certain characteristics of the data, namely the PARCC parameters. 

Some of the parameters are expressed quantitatively, while others are expressed qualitatively. The 

objectives of the project and the intended use of the data define the PARCC goals. 

5.2.1 Precision 

Precision characterizes the amount of variability and bias inherent in a data set. Precision describes the 

reproducibility of measurements of the same parameter for a sample under the same or similar conditions. 

Precision is expressed as a range (the difference between two measurements of the same parameter) or 

as a relative percent difference (the range relative to the mean, expressed as a percent). Range and 

Relative Percent Difference (RPD) values are calculated as follows: 
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Range q OR - LX? 

RPD = [OR - ORI x 1oo% 
l/2 (OR t DR) 

where: OR = original sample result 

DR = duplicate sample result 

The internal laboratory control limits for precision are three times the standard deviation of a series of RPD 

or range values. RPD values may be calculated for both laboratory and field duplicates. RPDs for 

laboratory duplicates will be compared to the statistically established laboratory control limits as a CA 

check. Laboratory duplicates will .be analyzed at the rate required by NEESA (contingent upon analytical 

method uses; usually one per twenty samples of like matrix.) Field duplicates will be collected for 10 

percent of all samples collected, and will be evaluated using a maximum allowable 50 percent ZPD for soil 

matrix samples and 35 percent RPD for aqueous matrix samples. 

5.2.2 Accuracy 

Accuracy is the comparison between experimental and known or calculated values expressed as a percent 

recovery (%R). Percent recoveries are derived from analysis of standards spiked into deionized water 

(standard recovery) or into actual samples (matrix spike or surrogate spike recovery). Recovery is 

calculated as follows: 

%R = lE x 100% 
f 

where: E = experimental result 

T = true value (theoretical result) 

and T = (sample aliq.)(sample cont.) + (spike aliq.)(spike cont.) 
Sample aliq + spike aliq. 

Control limits for accuracy are set at the mean plus or minus three times the standard deviation of a series 

of %R values. 

Accuracy for aqueous and solid samples will be evaluated by use of surrogate and matrix spikes. 

Out-of-criteria results will be reviewed for data applicability as a part of data validation, Accuracy for 
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miscellaneous parameters analyses (such as Ammonia-as nitrogen, Nitrate/Nitrite, etc.) will be evaluated 

using laboratory control/check sample results. 

5.2.3 Representativeness 

All data obtained should be representative of actual conditions at the sampling location. The field 

investigation is designed so that the samples taken will present an accurate representation of actual site 

conditions. All sampling activities will conform to the protocols given in Section 6.0 of this QAPP. The use 

of NEESA-approved analytical protocols and data deliverables will ensure that analytical results and 

deliverables are representative, and both consistently performed and reported. 

5.2.4 Comparability 

Comparability will be achieved by utilizing standardized sampling and analysis methods and data reporting 

format. Both the analytical procedures and sample collection techniques selected will maximize the 

comparability of these new data to previous data. Additionally, consideration will be given to seasonal 

conditions and other environmental conditions that could influence analytical results. 

5.2.5 Completeness 

Completeness is a measure of the amount of valid data obtained from the measurement program, 

compared to the total amount collected. For relatively clean, homogeneous matrices, 100 percent 

completeness is expected. However, as matrix complexity and heterogeneity increase, completeness may 

decrease. Where analysis is precluded or where DQOs are compromised, effects on the overall 

investigation must be considered. Whether any particular sample is critical to the investigation will be 

evaluated in terms of the sample location, the parameter in question, the intended data use, and the risk 

associated with the error. 

Critical data points may not be evaluated until all the analytical results are evaluated. If in the evaluation 

of results it becomes apparent that the data for a specific medium are insufficient (completeness 

c95 percent) either with respect to the number of samples or an individual analysis, resampling of the 

deficient data points may be necessary. 
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5.3 QUANTITATION LIMITS 

Quantitation limits are those required as Contract Required Quantitation Limits (CRQLs) for organic 

analytes and Contract Required Detection Limits (CRDLs) for inorganic (metal) analytes per the current 

CLP SOWS, with allowances for dilutions and dry weight conversions. 

5.4 DETECTION LIMITS 

Instrument Detection Limits (IDLs) for metals analytes are reported quarterly under CLP protocol. The 

quarterly IDLs applicable at the date of analysis will be supplied in each inorganic data package. IDLs must 

be less than or equal to CRDLs. The laboratory continuously monitors the Method Detection Limits (MDLs) 

for organic analyses. The most current MDLs for each fractional analysis method used will be reported by 

the laboratory in each organic data package. 

5.5 FIELD BLANKS 

Field blanks are obtained by sampling the water(s) used in decontamination during the field investigation. 

Samples consist of analyte-free and potable water used for decontamination of sampling equipment. Field 

blanks will be used to confirm the effectiveness of decontamination procedures and to determine whether 

the analyte-free water may be contributing to sample contamination. Field blanks will be collected for each 

type of water used for decontamination and will be submitted at a frequency of one per sampling event. 

Field blanks will be analyzed, as applicable, for all parameters analyzed for under this investigation. 

5.6 EQUIPMENT RINSATE BLANKS 

Equipment rinsate blanks are obtained under representative field conditions by running analyte-free water 

through sample collection equipment (trowel, hand auger, corer, etc.) after decontamination and placing 

it in the appropriate sample containers for analysis. Equipment rinsate blanks will be used to assess the 

effectiveness of decontamination procedures. Equipment rinsate blanks will be collected for each type of 

non-dedicated sampling equipment used and will be submitted at a frequency of one per day per media. 

Equipment blanks will be analyzed from every day. Rinsate blanks to be “held” by the laboratory will be 

indicated as such on the Chain-of-custody Form. It will be the responsibility of the Project Manager to 

communicate to the laboratory whether a held equipment blank is to be subsequently analyzed as stated 

above. 
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5.7 TRIP BLANKS /9 

Trip blanks are included when analyzing for volatile organics and will be prepared and provided by the 

subcontractor laboratory. Trip blanks will remain with the sample containers at all times and are thus 

subjected to the same field conditions as the field samples. One trip blank will be included in every 

shipping or sample collection cooler that contains samples of volatile organics to be analyzed, regardless 

of sample matrix. 

5.8 FIELD DUPLICATES 

Field duplicates are two samples collected (1) independently at a sampling location in the case of 

groundwater or surface water, or (2) a single sample split into two portions in the case of soil or sediment. 

Duplicates are obtained during a single act of sampling and are used to assess the overall precision of the 

sampling and analysis program. Ten percent of all samples for each media shall be field duplicates. 

Duplicates shall be analyzed for the same parameters in the laboratory as their environmental sample 

counterparts. 

5.9 BOTTLE WARE f---l 

NEESA requires specific bottleware cleaning procedures. Precleaned bottles will be used at the NWS 

Earle sites. Precleaned bottles will be provided by the subcontracted laboratory, who will also be 

responsible for providing the required certification. 

D-1 l-93-8 E-26 CT0 147 



-Ll- 

DRAFT 

6.0 SAMPLING PROCEDURES 

6.1 SITE BACKGROUND 

The site background information is provided in Section 1 .O of the Work Plan. 

6.2 SAMPLING OBJECTIVES 

The overall objective of the field investigation will be to characterize the nature and extent of contamination 

at the 27 sites identified in Section 1.0 of the Work Plan. 

6.3 SAMPLE LOCATION AND FREQUENCY 

Soils, sediments, surface water, and groundwater samples will be collected during the field activities, 

These samples will be analyzed in accordance with NEESA methodology for target compound list (TCL) 

volatile organic compounds, pesticides, PCBs, semivolatile organic compounds, target analyte list (TAL) 

metals, cyanide, total petroleum hydrocarbons (TPH), ammonia (as N), nitrate-nitrite (as N), total organic 

carbon (TOC), biochemical oxygen demand (BOD 5-day), chemical oxygen demand (COD), chloride, 

sulfate, phosphate (as P), grain size, and turbidity. A list of the analytes, analytical method, containers, 

preservatives, and holding times is provided in Table 3-2 of the Work Plan. 

The sampling program consists of the following activities. These activities are as follows and are described 

in detail in Sections 2.0 and 3.0 of the Work Plan. 

. Mobilization/Demobilization 

. Borehole Drilling and Soil Sampling 

. Monitoring Well Construction/Installation/Sampling 

. Surface Water/Sediment Sampling 

l Test Pit Excavation 

. Soil Gas Survey 

. Hydropunch Groundwater Sampling 

. Drum Sampling 
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6.4 SAMPLE DESIGNATION 

The sample designation for the NWS Earle site is described in Section 3.0. 

6.5 SAMPLE EQUIPMENT AND PROTOCOLS 

The sampling equipment and protocols to be used are presented in Appendix B of the Work Plan. 

6.6 SAMPLE HANDLING AND ANALYSIS 

Sample handling and analysis are presented in Sections 5.0, 6.0, and 7.0 of this QAPP. 

6.7 EQUIPMENT DECONTAMINATION 

The equipment involved in field sampling activities will be decontaminated prior to and during drilling and 

sampling activities. This equipment includes drilling rigs, downhole tools, augers, and all sampling 

equipment. 

6.7.1 Major kquipment 

All downhole drilling equipment and sampling tools shall be steam cleaned prior to beginning work, between 

soil borings, any time the drilling rig leaves the site prior to completing a boring, and at the completion of 

the drilling program. 

These decontamination operations will consist of washing the equipment using a high-pressure steam 

wash. All decontamination activities will take place at a location determined during mobilization. Additional 

requirements for drilling equipment decontamination can be found in Hallibutton NUS SOP GH-1.6: 

Section 5. 

6.7.2 Sampling Equipment 

All sampling equipment used for collecting samples will be decontaminated both prior to beginning field 

sampling and between samples. The following decontamination steps will be taken: 

. Alconox or liquinox detergent wash 
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Generous potable water rinse 

Distilled or Deionized water rinse’ 

10 % Nitric acid rinse diluted with deionized wate? (when sampling metals) 

Distilled or Deionized water rinse 

Acetone rinse (when sampling organics, pesticides or PCBs) 

Total air dry (when sampling organics, pesticides or PCBs) 

Distilled or Deionized water rinse (when sampling organics, pesticides or PCBs) 

Wrap in aluminum foil. 

Field analytical equipment such as pH, conductivity and temperature instrument probes will be rinsed first 

with analyte-free water, then with the sample liquid. All decontamination activities will be performed over 

a container, and fluids will be containerized for proper disposal. 

’ NJDEPE may require specific lot numbers from containers or analytical verification that distilled or 
deionized waters meet specifications, therefore DI water lot numbers will be noted in the field 
notebook during sampling activities. 

’ When decontaminating carbon steel split-spoons the nitric acid rinse should be lowered to a 
concentration of 1% to reduce the possibility of leaching metals from the spoon itself. 
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7.0 SAMPLE CUSTODY 

Sample custody procedures are designed to provide documentation of preparation, handling, storage, and 

shipping of all samples collected. An example of the chain-of-custody form, which will be used during this 

investigation, is included in Appendix A of the Work Plan. A copy of the procedure is included in 

Appendix B. 

Samples collected during the field investigation will be the responsibility of identified persons from the time 

they are collected until they, or their derived data, are incorporated into the final report. Stringent 

chain-of-custody procedures will be followed to document sample possession. 

7.1 FIELD CUSTODY 

. The FOL, or his or her designee, is responsible for the care and custody of the samples 

collected until they are delivered to the analyzing laboratory or entrusted to a carrier. 

T--T 

. Sample records will always be signed and dated. 

. Chain-of-custody sample forms will be completed to the fullest extent possible prior to sample 

shipment. They will include the following information: project name, sample number, time 

collected, source of sample and location, description of sample location, matrix, type of sample, 

grab or composite designation, preservative, type of analysis to be conducted, and name of 

sampler. 

These forms will be filled out in a legible manner, using waterproof ink, and will be signed by 

the sampler. Similar information will be provided on the sample label, which will be securely 

attached to the sample bottle. The label will also include the general analyses to be conducted. 

In addition, sampling forms will be used to document collection, filtration, and preparation 

procedures. Copies of all forms used during field activities are provided in Appendix B of the 

Work Plan. 
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7.2 TRANSFER OF CUSTODY AND SHIPMENT 

The following procedures will be used when transferring custody of samples: 

. Samples will always be accompanied by a chain-of-custody record. When transferring samples, 

the individuals relinquishing and receiving them will sign, date, and note the time of the 

chain-of-custody record. This record documents the sample custody transfer from the sampler 

to the laboratory, often through another person or agency (common carrier). Upon arrival at 

the laboratory, internal sample custody procedures will be followed. 

. Prior to shipment to the laboratory for analysis, samples will be properly packaged. Individual 

custody records will accompany each shipment. Shipping containers will then be sealed for 

shipment to the laboratory. The methods of shipment, courier name, and other pertinent 

information, will be entered in the remarks section of the custody record. 

. All shipments will be accompanied by the chain-of-custody record identifying the contents. The 

original record will accompany the shipment; and a copy will be retained by the field sampler. 

. Proper documentation will be maintained for shipments by common carrier. 

7.3 SAMPLE SHIPMENT PROCEDURES 

The following procedures will be followed when shipping samples for laboratory analysis: 

. Samples requiring refrigeration will be promptly chilled with ice or Blue Ice to a temperature of 

4°C and will be packaged in an insulated cooler for transport to the laboratory. Ice will be 

sealed in containers to prevent leakage of water. Samples will not be frozen. 

. Only shipping containers that meet all applicable state and Federal standards for safe shipment 

will be used. 

. Shipping containers will be sealed with nylon strapping tape, custody seals will be signed, 

dated, and affixed, in a manner that will allow the receiver to quickly identify any tampering that 

may have occurred during transport to the laboratory. 
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. The field chain-of-custody document will be placed inside the shipping container in a sealed ,n, 

plastic envelope after the courier has signed the document. 

. Shipment will be made by a commercial courier or by the analytical laboratory pickup and 

delivery service. After samples have been collected, they will be sent to the laboratory within 

24 hours. 

7.4 FIELD DOCUMENTATION RESPONSIBILITIES 

It will be the responsibility of the FOL to secure all documents produced in the field (geologist’s daily logs, 

lithologic and sampling logs, calibration forms, communications) at the end of each work day. Copies of 

all forms used during field activities are included in Appendix A of the Work Plan. 

The possession of all records will be documented: however, only the project FOL or designee may remove 

field data from the site for reduction and evaluation. 
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8.0 CALIBRATION PROCEDURES 

Field equipment such as the photoionization equipment (PID), the pH and specific conductance meters, 

and any other equipment used during this project will be calibrated and operated in accordance with the 

manufacturer’s instructions and manuals. A log will be kept documenting the calibration results for each 

field instrument. The log will include the date, standards, personnel, and results of the calibration. A copy 

of the calibration form used during the field investigation is included in Appendix A of the Work Plan. The 

SOP for calibration procedures is included in Appendix B of the Work Plan. 
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9.0 ANALYTICAL PROCEDURES 

Environmental samples collected during the field investigation for chemical analyses will be analyzed using 

the appropriate analytical procedures as outlined in Section 3.0 and Table 3-1 of this Work Plan. 
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10.0 DATA REDUCTION, VALIDATION, AND REPORTING 

Data reduction, validation, and reporting are basic steps in the control and processing of field and 

laboratory project-generated data. Data validation procedures are described below. 

Data validation consists of a stringent review of an analytical chemical data package with respect to sample 

receipt and handling, analytical methods, data reporting and deliverables, and document control. The 

quality of data generated by a laboratory is extremely important; it is an integral part of the investigation 

and should be clearly tied to the project goals. Data used to develop qualitative trends, for example, will 

not have the same data validation requirements as data used for litigation purposes. 

A qualified Halliburton NUS chemist will review the analytical data packages using method-specific quality 

control criteria, the quality control criteria set forth in the NEESA guidelines document, and the data 

validation protocols detailed in the National Functional Guidelines for Data Review. One hundred percent 

(100%) of the total number of environmental samples will be validated. After the data is validated, a listing 

of nonconformities will be generated and used to determine whether the data can be utilized for its intended 

purpose. Nonconformities require data qualifiers, which are used to alert the data user to inaccurate or 

imprecise data. For example, if holding times are exceeded, the data reviewer must qualify all associated 

positive results as estimated and all associated compound quantitation limits as estimated. Gross holding 

time exceedances (i.e., greater than 2 times the maximum allowance) result in the estimation of affected 

positive results and the rejection of affected sample quantitation limits. For situations in which there are 

several quality control criteria out of specification with regard to the quality control limits specified, the data 

validator may make professional judgments and/or comments on the validity of the overall data package. 

In situations where the validity of an entire data package is in question, it may be necessary for the 

sample(s) to be re-analyzed. The reviewer will then prepare a technical memorandum presenting changes 

in the data, if necessary, and the rationale for making such changes. 

The net result is a data package that has been carefully reviewed for its adherence to prescribed require- 

ments and is suitable for its intended use. Data validation thus plays a major role in determining the 

confidence with which key technical evaluations may be made. 
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The final RVFS will include a data summary. The summary of analytical data will exclude non-detected 

compounds. No subtraction of blanks will be allowed. Data will be flagged if blank contamination occurs. 

All data flags will follow the result in the summary. 

The laboratory data for each sample will be reported in an appendix. These data will be presented in a 

spreadsheet format with all field quality control blanks marked. The format recommended by NEESA will 

be used. Field forms may be included in another appendix. 
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11 .O INTERNAL QUALITY CONTROL CHECKS 

Quality control samples generated by Halliburton NUS will include the collection of field duplicates, the 

preparation of field blanks, and the preparation of equipment rinsate blanks. An approximate 10 percent 

duplication (one per 10 samples or one per sample matrix if less than 10 samples) will be collected. See 

Section 3.0 for the required number of sample duplicates. 

As there are V0C.s analyses to be performed, trip blanks will be prepared by the subcontracted laboratory 

for this investigation. Rinsates, prepared by running distilled water through the sampling equipment, will 

be analyzed to determine whether the sampling procedures may be biasing the data. Field blanks will be 

prepared at a rate of one per source per event. Procedures for collecting these samples are contained in 

the Section 6.0 of this QAPP. 

In addition to the use of external quality control mechanisms such as those described above, various 

internal quality assurance mechanisms are also observed to ensure the production of analytical data of 

known and documented quality. The internal quality control procedures for the analytical services are 

specified under NEESA guidelines. These specifications include the types of control samples required 

(sample spikes, surrogate spikes, controls, and blanks), the frequency of each control, the compounds to 

be used for sample spikes and surrogate spikes, and the quality control acceptance criteria. It will be the 

laboratory’s responsibility to document, in each package, that both initial and continuing instrument and 

analytical QC criteria are met. This documentation will be included in the data packages generated by the 

contracted laboratory. 

Analytical results of field-collected quality control samples will also be compared to acceptance criteria, and 

documentation will be performed showing that criteria have been met. Any samples in nonconformance 

with the QC criteria will be identified and reanalyzed by the laboratory, as applicable. The following 

procedures will be employed for the NWS Earle samples: 

. Proper storage of samples. 

. Use of qualified and/or certified technicians, 

. Use of calibrated equipment. 
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. Formal independent confirmation of all computation and reduction of laboratory data and results. r”, 

. Use of standardized test procedures. 

l Inclusion of duplicate samples at a frequency of one duplicate per 10 samples or one per 

sample matrix if less than 10 samples are collected. 
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The overall responsibility for all matters affecting data quality lies with the Quality Assurance Manager. 

System audits will be performed by the QAM or designee as appropriate, to assure that the work is being 

implemented in accordance with the approved project standard operating procedures (SOPS) and in an 

overall satisfactory manner. 

. The FOL will supervise and check on a daily basis that field measurements are made 

accurately, equipment is thoroughly decontaminated, samples are collected and handled 

properly, and the field work is accurately and neatly documented. 

. The data validator will review (in a timely fashion) the data packages submitted by the 

laboratory. The data validator will check that the data was obtained through the approved 

methodology, that the appropriate level of QC effort and reporting was conducted, that holding 

times were met, and that the results are in conformance with the QC criteria. On the basis of 

these factors, the data validator will evaluate the data quality and limitations. 

. The project manager will oversee the FOL and (in conjunction with the QAM) the data validator. 

The project manager will check that management of the acquired data proceeds in an organized 

and expeditious manner. 

. System audits for the laboratory are conducted by NEESA on a regular basis as required. 

. A formal audit of the field sampling procedures may be conducted in addition to the auditing 

that is an inherent part of the daily project activities. If so conducted, the auditors will check 

that sample collection, sample handling, decontamination protocols, and instrument calibration 

and use are in accordance with the approved project SOPS. The auditors will also check that 

the field documentation logs and chain-of-custody forms are being filled out properly. 

The subcontracted analytical laboratory must be either NEESA-approved or have worked for the Navy on 

a recent project, be eligible to perform the required analysis under NEESA protocols, and must have 

site-specific approval prior to commencement of work. 
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13.0 PREVENTIVE MAINTENANCE 

Halliburton NUS has established a program for the maintenance of field equipment to ensure the availability 

of equipment in good working order when and where it is needed. This program consists of the following 

elements: 

. The equipment manager keeps an inventory of the equipment in terms of items (model and 

serial number), quantity, and condition. Each item of equipment is signed out when in use, and 

its operating condition and cleanliness checked upon return. 

l The equipment manager conducts routine checks on the status of equipment and is responsible 

for the stocking of spare parts and equipment readiness. 

. The equipment manager maintains the equipment manual library and trains field personnel in 

the proper use and care of equipment. 

. The FOL is responsible for working with the equipment manager to make sure that the 

equipment is tested, cleaned, charged, and calibrated in accordance with the manufacturer’s 

instructions and Halliburton NUS SOPS before being taken to the job site and during field 

activities. 
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14.0 DATA ASSESSMENT PROCEDURES 

14.1 REPRESENTATIVENESS, ACCURACY, AND PRECISION 

All data generated in the investigation will be assessed for its precision, accuracy, and representativeness. 

The completeness of the data will also be assessed by comparing the validated data to the project 

objectives to see that these objectives are being addressed and met. The specific procedures used to 

determine data precision, accuracy, and completeness will be provided in the analytical reports. Accuracy 

will be determined using laboratory spiked samples and laboratory blanks. 

The representativeness of the data will be assessed by determining whether the data are consistent with 

known or anticipated hydrogeologic or chemical conditions and accepted principles. Field measurements 

will be checked for completeness of procedures and documentation of procedures and results. 

Precision and accuracy will be determined using duplicate samples and blank and spiked samples, 

respectively. The specific procedures for determining PARCC parameters are outlined in Section 5.0. 

14.2 VALIDATION 

One hundred percent of the analytical data packages for each media will be validated. Data validation 

procedures to be employed are detailed in Section 10.0 of this QAPP. 

14.3 DATA EVALUATION 

The evaluation of the data collected during the field investigation will be a comparison of chemical 

concentrations in the hydraulically upgradient groundwater wells versus the chemical concentration in the 

downgradient groundwater wells; chemical concentrations in groundwaterversus ARARs (such as the Safe 

Drinking Water Act MCLs) and risk-based concentrations; and chemical concentrations in soils versus 

background and risk-based concentrations. Data from previous investigations will be included as part of 

the data evaluation. 
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15.0 CORRECTIVE ACTION 

The QA program will enable problems to be identified, controlled, and corrected. Potential problems may 

involve nonconformance with the SOPS and/or analytical procedures established for the project or other 

unforeseen difficulties. Any person identifying an unacceptable condition will notify the project manager, 

The project manager, with the assistance of the Quality Assurance Manager, will be responsible for 

developing and initiating appropriate corrective action and verifying that the correction action has been 

effective. Corrective actions may include the following: resampling and/or reanalysis of sample, amending 

or adjusting project procedures. If warranted by the severity of the problem (for example, if a change in 

the approved Work Plan is required), the Navy will be notified in writing and their approval will be obtained 

prior to implementing any change. Additional work that is dependent on a nonconforming activity will not 

be performed until the problem has been eliminated. 

The laboratory will maintain an internal closed-loop corrective action system that operates under the 

direction of the laboratory QA coordinator. 
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The QA/QC Manager, or designee, will review all aspects of the implementation of this QAPP on a regular 

basis and may prepare a summary report. Reviews will be performed at the completion of each field 

activity, and reports will be completed at this time. These reports will include an assessment of data quality 

and the results of system and/or performance audits. Any significant QA deficiencies will be reported and 

identified, and corrective action possibilities discussed. Other QA/QC reports are listed in Section 8.0. 
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