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1.0 PROJECT DESCRIPTION 

1.1 INTRODUCTION 

REVISION 0 
APRIL 2003 

This Quality Assurance Project Plan (QAPP) has been prepared by Tetra Tech NUS (TtNUS) on behalf of 

the United States Navy Engineering Field Activity Northeast and the Naval Weapons Station (NWS) 

Earle, Colts Neck, New Jersey under the Comprehensive Long-Term Environmental Action Navy 

(CLEAN) Contract Number N62467-94-D-0888, Contract Task Order (CTO) 0851. This QAPP includes 

sections that .constitute the Work Plan and Sampling and Analysis Plan (WP/SAP). The QAPP and 

Health and Safety Plan (HASP) together constitute the project planning documents for the Pre-Design 

Investigation sediment sampling to be performed at the Defense Property Disposal Office (DPDO) Yard 

(Site 13) NWS Earle. Other pre-design field actions including test trenching, collection of geotechnical 

data, wetland delineation, and surveying were descnbed in a separate letter work plan that did not require 

regulatory review. This sediment investigation will be used to delineate the extent of sediment 

contamination requiring excavation. 

This QAPP presents the organization, objectives, planned activities, and specific quality assurance/quality 

control (QA/QC) procedures for the site investigation. Specific protocols for sampling, sample handling 

and storage, chain of custody (COC), and laboratory and field analyses are described within this 

document. All QA/QC procedures are structured in accordance with applicable technical standards, the 

Naval Facili,ties Engineering Service Center (NFESC) guidance document Navy Installation Restoration 

Laboratory Quality Assurance Guide (1996), and United States Environmental Protection Agency 

(USEPA) Region II and New Jersey Department of Environmental Protection (NJDEP) requirements, 

regulations, guidance, and technical standards. 

1.2 FACILITY DESCRIPTION 

NWS Earle is located in Monmouth County in east-central New Jersey (see Figure 1-1). It is situated on 

approximately 11,134 acres and includes a Mainside area, which is 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 Mainslde and Waterfront areas are linked by a narrow tract of land that serves as a 

nght-of-way for a government road and railroad. Site 13 is located In the Mainside area .. 

The main entrance to NWS Earle is located off State Route 34, and the entrance to the Waterfront area is 

located adjacent to State Route 36. 
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Land use at the Mainside area includes residences, office buildings, workshops and warehouses, 

recreational areas, open space, and undeveloped land. The majority of the land at the Mainside area is 

undeveloped and is associated with ordnance operations, production, and storage facilities; the 

undeveloped land is encumbered by explosive safety quantity distance (ESOD) arcs. The area around 

the Mainside portion of the Facility includes agricultural. areas, vacant land, and low-density residential 

land. 

1.3 SITE DESCRIPTION 

This section summarizes pertinent surface features, geology, and hydrogeology information for NWS 

Earle and Site 13. This information was obtained from the Feasibility Study (FS) for Site 13 at NWS Earle 

(TtNUS, 2000). Figure 1-2 shows the Mainside area Installation Restoration (IR) program sites, including 

Site 13. 

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

Plain Physiographic Province. The Malnside area, which includes Site 13, lies in the outer Coastal Plain 

approximately 10 miles inland from the Atlantic Ocean. The Mainslde area 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 area is Hominy Hills, a northeast-southwest-trending group of low hills located 

near the center of NWS Earle. 

Site 13 is located at least partially within ESOD arcs; therefore, future development at this site is severely 

restricted. 

Site 13 ii> an area of fill material extending into a marsh near the rail classification yards (Figure 1-3). Site 

13 is located in the northern end of the DPDO Yard and extends past the fence which surrounds the DPDO 

Yard. Activities at the'slte 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. 

Because the primary function of this site was scrap metal storage, unexploded ordnance (UXO) is not 

expected to be present in the fill material; however, ordinance "shapes" have been encountered at this site 

dUring previous intrusive activities. ObvIous fill material IS present at the ground surface at several places 

across the site. A partial removal of exposed debris was performed by NWS Earle public works employees 

in the summer of 1997. 
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The rivers and streams draining NWS Earle ultimately, discharge to the Atlantic Ocean, which is located 
~~~f-S; ~~"li~·}~ .. : :<j~;~ ':If!4~~~t\ '·~f:r~'f.~, 

approximately 10 miles east of the Mainside area:- The ne,adwaters and drainage basins of three major 

Coastal Plain rivers (Swimming, Manasquan, and Shark) originate on the Mainside area. The northern 

half of the Mainside is in the drainage basin of the Swimming River"and tributanes include Mine Brook, 

Hockhockson Brook, and Pine Brook. The southwestern portion of the Mainside area drains to the 

Manasquan River via either Marsh Bog Brook or. Mingamahone Brook. The southeastern corner of the 

Mainside area drains to the Shark River. Both the Swimming River and the Shark River supply reservoirs 

used for public water supplies. 

Runoff from the site drains north to the marsh and west to a perennial drainage channel that flows to 

. Hockhockson Brook. A fence-surrounds the DPDO Yard but is not located at the edge of the landfill. The 

extent of fill material was not clearly defined to the east by previous investigations. The toe of the landfill 

extends north of the DPDO yard fence 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. Based on the site 

topography, it is thought that the depth of waste is less than 10 feet below ground surface. 

G ology 

NWS Earle is situated in the Coastal Plain Physiographic Province of New Jersey. The New Jersey 

Coastal Plain is a seaward-dipping wedge of unconsolidated Cretaceous to Quaternary sediments 

deposited on a pre-Cretaceous' basement-bedrock complex. The Coastal Plain sediments are primarily 

composed of clay, silt, sand, and gravel and were deposited in continental, coastal, and marine 

environments. The sediments generally strike northeast-southwest and dip to the southeast at a rate of 

10 tp 60 feet per mile. The approximate thickness of these sediments beneath NWS Earle is 900 feet. 

The pre-Cretaceous complex consists mainly of Pre-Cambrian and lower Paleozoic crystalline rocks and 

metamorphic schists and gneisses. The Cretaceous to Miocene Coastal Plain Formations are either 

exposed at the surface or subcrop in a banded pattern that roughly parallels the shoreline. The outcrop 

pattern is caused by the erosional truncation of the dipping sedimentary wedge. Where these formations 

are not exposed, they are covered by essentially fiat-lYing Post-Miocene surficial deposits. 

Regional mapping places Site 13 within the outcrop area of the Vincentown Formation, which ranges 

between 10 and 130 feet in thickness in the NWS Earle area. The lithology of the sediments encountered 

in the on-site borings generally agrees with the published de.scription of the Vincentown Formation. In 

general, the borings encountered alternating beds of yellowish-brown to brown, micaceous, silty, fine- to 

medium-grained sand and olive, glauconitic, silty sand and sand. 
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Groundwater classification areas are defined under NJDEP Water Technical Programs Groundwater 

Quality Standards in New Jersey Administrative Code (NJAC) 7:9-6. The Mainside area is located in the 

Class II-A, Groundwater Supporting Potable Water Supply, area. Class II-A includes those areas where 

groundwater is an existing source of potable water with conventional water supply treatment or is a 

potential source of potable water. In the Mainside area, in general, the deeper aquifers are used for 

public water supplies, and the shallower aquifers are used for domestic supplies. 

Groundwater in the Vincentown aquifer beneath Site 13 occurs under unconfined conditions and is 

encountered at approximately 3 to 11 feet below ground surface (bgs). The direction of shallow 

groundwater flow in the aquifer under Site' 13 is north-northwest. There does not appear to be a 

Significant seasonal variation in groundwater flow direction. The hydraulic conductivity calculated for 

monitoring well MW13-04 is 2.64 x 10.5 centimeters per second (0.75 feet per day). 

Nature and Extent of Contamination 

The following discussion of nature and extent of contamination is excerpted from the proposed plan for 

Site 13 (TtNUS, 2002). Additional information can be found in the RI (B&R Environmental, 1998) and the 

FS (TtNUS, 2000). During the Site Inspection, six soil, three sediment, and three surface water samples 

were collected from Site 13. Surface water samples were analyzed for SVOCs, PCBs, pesticides, metals 

and cyanide. Elevated levels of several metals were present in surface water samples. No SVOCs, 

pesticides, or PCBs were detected in surface water. Low levels of metals, pesticides, PCBs, and SVOCs 

were detected in soil samples. Elevated levels of two semivolatiles were also detected in soil. Sediment 

samples were analyzed for SVOCs, pesticides, and PCBs. Low levels of pesticides, PCBs, and SVOCs 

were detected in sediments. 

The Phase II Remedial Investigation (RI) at Site 13 Included the installation and sampling of monitoring 

wells, the collection of soil, surface water, and sediment samples, and the excavation of test pits to 

observe wastes and sample subsurface soil. A wide variety of metals and volatile, semivolatile, and 

pesticide compounds were detected in Site 13 groundwater. PCBs, metals, semivolatiles, and pesticides 

were found In sediment, and limited metals were detected in surface water. 

Site Status 

The Proposed Plan for Site 13 was issued in December 2002 (TtNUS, 2002) and presented the preferred 

remedial alternative for Site 13 and summarized the information that led to the selection of the preferred 

alternative. The preferred alternative includes capping the landfill portion of the site with a low-
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permeability cover system, institutional . controls, and long-term monitoring. Also indicated in the 

Proposed Plan are two areas of possible excavation located outside the landfill limit. These areas are 

associated with sediment contamination and are the focus of this investigation. The Record of Decision' 

(ROD) for this site is currently being prepared. The investigation outlined in the QAPP is being performed 

as part of pre-design activities for Site 13. It is anticipated that the results of this investigation will be 

presented in remedial design documents. 

1.4 REPORT CONTENTS 

Section 1.0"of this QAPP is the introduction and site background. Section 2.0 details the scope of work to 

be conducted for this investigation and the use of the data to be collected. Section 3.0 discusses the 

project organization" including personnel and entities involved with this project. Section 4.0 discusses 

sampling procedures. Sections 5.0 through 15.0 detail the QAlQC requirements for the data collection, 

analysis, and validation. Appendix A contains the project specific HASP. Appendix B contains field 

forms, Appendix C contains standard operating procedures (SOPs), and Appendix 0 contains a brief 

discussion of the June 2003 pre-design sampling event and provides a description of the proposed 

September 2003 pre-design sampling event. 
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2.0 SCOPE OF WORK 

2.1 PROJECT OBJECTIVES 

REVISION 0 
APRIL 2003 

The purpose of this Pre-Design Investigation is the collection of analytical data to further delineate areas 

of sediment contamination at Site 13. Two areas of possible excavation associated with sediment sample 

locations 13SD03 and 13SD01 were identified in the Proposed Plan for Site 13 (TtNUS, 2002). It is the 

objective of the sediment sampling to delineate the limit of sediment contamination requiring excavation 

at Site 13 (if any). 

The ecological risk assessment for Site 13, summanzed in the Site 13 FS (TtNUS, 2000), indicates that 

although silver and two aroclors may pose a moderate risk to aquatic and semi-aquatic receptors near the 

landfill, aquatic habitat is limited in area because the channelized stream is small, and the wetlands are 

forested with ephemeral standing water. In addition, it does not appear that silver is migrating or that 

PCBs have the potential to migrate to better habitats downstream. Because no evidence suggested that 

downstream migration of PCBs and silver has occurred, sampling and analysis to confirm the lack of PCB 

and silver migration extent could be conducted as part of the selected remedy. 

The human health risk assessment contained in the RI (Brown & Root Environmental, 1998) did not 

identify sediment as a risk driver in any of the exposure scenarios; therefore, PCBs and silver will be 

further Investigated in the sediments at Site 13 due primarily to potential ecological nsks. 

Since the silver and PCBs were identified as potential moderate ecological risks, they will be used to 

delineate the extent of sediment contamination requiring excavation. 

2.2 PROPOSED SEDIMENT REMEDIATION LEVELS 

The proposed sediment remediation level for silver is 3.7 mg/kg. This remediation level IS based on the 

effect range-medium (ER-M) levels as summarized in Screening Quick Reference Tables (NOAA, 1999). 

This ER-M level is based on marine sediment; however, it will be used as a surrogate for the freshwater 

sediment at Site 13 because freshwater screening levels for silver are not readily available. 

The proposed sediment remediation level for total PCBs is 1.0 mg/kg cited in USEPA Office of Solid 

Waste and Emergency Response (OSWER) Directive 9355.4-01 A Guide on Remedial Actions at 

Superfund Sites with PCB Contamination (1990). This level IS based on the protection of human health 

under a residential scenario. Although this cleanup level is based on human health rather than ecological 

risks, it has been previously used for PCB remedial actions. 
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Although ecological screening levels are available for sediment [for instance the ER-M and probable 

effects levels (PEL), NOAA, 1999], they may be too conservative for a cleanup levels at Site 13. The 

areas of sediment contamination are primarily soils and sediments in hydric soil (i.e., wetland) and not 

true sediment. The ERMs and PELs are sediment benchmarks based off potential effects to the benthic 

community. The main difference that sediment contained within a stream and soil/sediment contained in 

wetlands is the difference in total organic carbon (TOC) percentage. Typical stream sediments usually 

fall below 5 percent TOC, while wetland soils/sediments can well exceed 10 percent. Contaminants 

(especially organics) contained in a wetland soil/sediment are highly bound to the TOC and thus less 

bioavailable, therefore, the use of "sediment" benchmarks for cleanup in wetland hydric soils/sediments 

may not be appropriate at Site 13. 

2.3 SAMPLE AREAS 

Two separate areas of sediment were identified in the Proposed Plan (TtNUS, 2002) and the FS (TtNUS, 

2000) as possibly requiring excavation. 

The first area is associated with sediment sample 13S003 collected in the center of an area where 

materials have washed out of the landfill via erosion (Figure 1-3). This sediment sample had elevated 

levels of silver (22.7 mg/kg) and PCBs (Aroclor-1254 at 3,900 Ilg/kg and Aroclor-1260 at 1,200 Ilg/kg). 

The second area is associated with sediment sample 13S001 located where an eroded outfall originating 

under the OPOO yard joins the channelized stream west of the site. The silver concentration at this 

location was 2.4 mg/kg, and the only PCB detection was for,Aroclor-1254 at 2,200 Ilg/kg. 

2.4 DECISION RULE 

Sediment sample analytical results will be compared to the remediation levels for silver and total PCBs 

listed in Section 2.2. If the measured concentration of any sample exceeds the proposed remediation 

level, the area will be considered for excavation. The need of excavation of sediments will be determined 

in consultation with the Navy, NJOEP and USEPA and will consider such items as the area extent of 

contamination, likely range of potential ecological receptors, and confidence in the applicability of the 

remediation levels. 

If the limits of contamination are not bounded by the sediment sample locations proposed in this plan, 

additional sampling to delineate the contamination will be conducted. Bounding is defined as having all 

samples In the direction of potential contaminant migration that are of lesser contamination than the 

applicable remediation level. This additional sampling, if required, could be preformed as part of an 
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additional pre-design investigation or as ,·P9-rt of verification. sampling during the remedial action. The 

appropriate level of effort and timing of this investigation will depend on the results of this investigation. 
I 

2.5 SAMPLING DESIGN AND ANALYSIS 

The sampling design for the first area (near 13SDS03) includes surrounding this relatively small area 

with five additional downgradient sediment samples to confirm that there has not been any further 

migration of silver and PCBs from the landfill (See Figure 2-1). 

The sampling design for the second area (near 13SD01) includes collection of additional sediment 

samples upstream and downstream of sediment sample location 13SD01. The downstream sediment 

samples will confirm that silver and PCBs are not migrating downstream. The upstream samples will 

confirm that no upgradlent source of these contaminants is present in this channelized stream. The 

samples will be spaced at approximately 50-foot intervals along the channelized stream. Eleven samples 

are proposed to be collected in the channelized stream (Figure 2-1). 

The samples are proposed to be analyzed for Target Compound List (TCl) PCBs and Target Analyte List 

(TAL) metals because PCBs and silver were identified as potentially posing a moderate risk to ecological 

receptors. The entire list of TAL metals will be analyzed and reported to assure that no other metals are 

posing a risk to ecological receptors. Table 2-1 lists all samples to be collected as part of this 

investigation. 

All sediment sample locations will be surveyed by a New Jersey-licensed surveyor. 

2.6 PROJECT SCHEDULE 

The sediment samples will be collected immediately following approval of this work plan. Allowing time 

for regulatory and Navy review and final submittal of thiS document, it is anticipated that the sediment 

sampling at Site 13 will occur in the middle of June 2003 and will take 2 to 3 days to complete. The lab 

analyses will then be completed on a 1 O-day turnaround. 

2.7 PROJECT TARGET PARAMETERS AND INTENDED DATA USES . 

This section discusses the laboratory analytical information to be generated during the course of the 

Investigation. No field data will be collected for investigative purposes for this project. 

The analyt.ical methods to be used for analysis of the NWS Earle samples have been selected based on 

existing analytical data from previous investigations. The suite of analyses for NWS Earle Pre-Design 

-'., 
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Investigation includes TCl PCBs and TAL metals. SW-846 methodology will be used for preparation, 

sample extract clean-up (where applicable), and analysis of PCBs and metals in sediment. A laboratory 

certified by NJDEP to perform these analyses was selected to support this project. 

The aforementioned parameters will be used to delineate sediment contamination and to establish 

excavation limits to be incorporated into the remedial design. Tables 2-2 and 2-3 provide a summary of 

all target analytes and associated required detection limits (RDls)/required quantitation limits 

(ROls)/practlcal quantitation limits (POls). Analytical methods are further discussed in Section 7.0 of this 

OAPP. 
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TABLE 2-1 

SUMMARY OF PROPOSED SEDIMENT SAMPLING 
SITE 13· 

NWS EARLE, COLTS NECK, NEW JERSEY 

Sample 
Sample Identification Method of Collection Collection 

Depth 

SITE 13 SEDIMENT SAMPLES 

13SD04 Grab o to 6 inches 

13SD05 Grab o to 6 inches 

13SD06 Grab o to 6 inches 

13SD07 Grab o to 6 inches 

13SD08 Grab o to 6 inches 

13SD09 Grab o to 6 inches 

13SD10 Grab o to 6 inches 

13SD11 Grab o to 6 inches 

13SD12 Grab o to 6 inches 

13SD13 Grab o to 6 inches 

13SD13 Grab o to 6 inches 

13SD14 Grab o to 6 inches 

13SD15 Grab o to 6 inches 

13SD16 Grab o to 6 inches 

13SD17 Grab o to 6 inches 

13SD18 Grab o to 6 inches 

13SD19 Grab o to 6 inches 

QUALITY CONTROL SAMPLES 
RB080802 (2) Discrete aqueous sample NA 

SAMPlE-MS (3) TBD TBD 
SAMPlE-MSD (4) TBD TBD 
FD080802-01 (5) TBD TBD 

1 Include TAL Metals from Table 2-2. 

Analyses 

TCl TAL 
PCBs Metals(1) 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

TBD TBD 

TBD TBD 

TBD TBD 

TBD TBD 

2 For rinse blanks the 6-digit number represents the date on which the sample was collected (i.e."080802" 
refers to August 8, 2002. In the event that disposable sampling equipment is used for the collection of 
Environmental samples for the entire day, no rinse blank would be required for that day. 

3 The "MS" indicates that sample contains extra volume to run matrix spike analysis. MS samples are to be 
collected at a rate of 1 for every 20 environmental samples. 

4 The "MSD" Indicates that sample contains extra volume of the indicated sample to run matrix spike 
duplicate analysis. 

5 The "080802" Indicates the date on which the duplicate sample was collected. The "01" provides a 
sequential number for days when multiple duplicates are collected. The sample/duplicate pair will be 
recorded in the field logbook. Duplicate samples are to be collected at a rate of 1 for every 1 0 
environmental samples collected for each site . 

TCl Target Compound list. 
TAL Target Analyte list. 
TBD To be determined. 

NA 
PCB 

Not applicable. 
Polychlorinated biphenyls. 



TABLE 2-2 

ANALYTICAL DETECTION liMITS - TCl PCBs 
NWS EARLE, COLTS NECK, NEW JERSEY 

PAGE 1 OF 2 

Parameter ROL(l) for POU2) for 
Sediment Sediment 

PCBs Samples Samples 
(~g/kg) (~glkg) 

Aroclor-1016 33 16.5 

Aroclor-1221 67 16.5 

Aroclor-1232 33 16.5 

Aroclor-1242 33 16.5 

Aroclor-1248 33 16.5 

Aroclor-1254 33 16.5 

Aroclor-1260 33 16.5 

ROL - Required Ouantitation Limit. 

2 POL - Typical Practical Ouantitation Limit; actual POL may 
vary based on the laboratory. 



TABLE 2-2 

ANALYTICAL DETECTION LIMITS - TAL METALS 
NWS EARLE, COLTS NECK, NEW JERSEY 

PAGE20F2 

RDL 
Parameter Sediment Samples(1) 

(mg/kg) 

Aluminum IDL(1) 

Antimony IDL 

Arsenic 6 

Banum IDL 

Beryllium IDL 

Cadmium 0.6 

Calcium IDL 

Chromium (total) 26 

Cobalt IDL 

Copper 16 

Iron IDL 

Lead 31 

Magnesium IDL 

Manganese IDL 

Mercury 0.2 

Nickel 16 

Potassium IDL 

Selenium IDL 

Silver 3.7(2) 

Sodium IDL 

Thallium 2 

Vanadium IDL 

Zinc 120 

RDL - Required Detection Limit as found in Guidance for 
Sediment Quality Evaluations. Freshwater Sediment Screening 
Guidelines, 1993. 

2 Proposed remediation level. 

IDL - Instrument Detection Limit. The laboratory will report all 
metals to the IDL. If the IDL is lover than the numbers listed 
the IDL will be reported. 
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3.0 PROJECT ORGANIZATION 

REVISION 0 
APRIL 2003 

This section presents project management and organization information for Site 13 POI sampling and 

analysis activities. The project organization chart for the NavyfTtNUS team is provided in Figure 3-1. The 

various QA and management responsibilities of the Navy and key TtNUS personnel are defined in the 

following paragraphs. 

3.1 NAVY REMEDIAL PROJECT MANAGER 

The Navy Remedial Project Manager (RPM) is responsible for overall QA of the project. The Navy RPM 

has the responsibility for the following specific activities: 

• Implementing the remedial action in accordance with the ROD. 

• Serving as lead contact person with the regulatory agencies and regulatory oversight contractor, if 

applicable. 

• Initiating and chair meetings. 

• Facilitating resolution of issues during the planning and Implementation stages. 

• Assuring adequate resources are provided to complete activities in accordance with the approved 

plans, on schedule, and within budget. 

• Assuring compliance with QA policies and procedures. 

The Navy RPM for NWS Earle is Ms. Michele DiGeambeardino. 

3.2 TtNUS CLEAN PROGRAM MANAGER 

The TtNUS Navy Northern DiVISion CLEAN Program Manager provides operations, technical, and 

administrative leadership and oversees and supports quality policies. 'The TtNUS Program Manager is 

responsible for the execution of all contractual obligations. He serves as the primary program point of 

contact for the client and provides an interface between the Navy and the project staff. The TtNUS 

Program Manager, Mr. John Trepanowski, may delegate authority to the Deputy Program Manager, 

Mr. Garth Glenn; P.E. 
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3.3 TtNUS PROJECT MANAGER 

REVISION 0 
APRIL 2003 

The TtNUS Project Manager (PM) is responsible for project performance, budget, and schedule and for 

ensuring the availability of necessary personnel, equipment, subcontractors, and services. The TtNUS 

PM will direct the development of the field program, the evaluation of findings, the determination of 

conclusions and recommendations, and the preparation of the technical report. The TtNUS PM is 

selected based upon technical experience, project needs, and previous experience. Additional 

responsibilities include: 

• Ensuring timely resolution of project-related technical, quality, safety, or waste management issues. 

• Functioning as primary interface with the Navy RPM and NWS Site Manager, field and office 

personnel, and subcontractor points-of-contact. 

• Monitoring and evaluating subcontractor laboratory performance. 

• Coordinating and overseeing work performed by field and office technical staff (including data 

validation, statistical evaluations, and report preparation). 

• Coordinating and overseeing maintenance of all project records. 

• Coordinating and overseeing review of project dehverables. 

• Preparing and issuing final deliverables to the Navy. 

• Approving the implementation of corrective action. 

The TtNUS PM is Mr. Daniel Witt, P.E. 

3.4 TtNUS HEALTH AND SAFETY MANAGER 

The TtNUS Health and Safety Manager (HSM) is responsible for the following: / 

• Overseeing the development and review of the Site Security and HASP 

• Implementing the Site Security and HASP 

• Assigning the Site Safety Officer (SSO) and supervising his/her performance 

• Conducting Health and Safety audits 
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• Preparing Health and Safety reports for management ' 

The TtNUS HSM is Mr. Matthew Soltis. 

3.5 QUALITY ASSURANCE 

REVISION 0 
APRIL 2003 

This section identifies the QA responsibilities for sediment sampling and analysis activities. 

Responsibilities of TtNUS and the analytical laboratories are discussed. 

3.5.1 TtNUS Quality Assurance Manager 

The TtNUS Quality Assurance Manager (QAM) is responsible for overall QA for the project and reports 

directly to the TtNUS Program Manager. The QAM has the responsibility for the following specific 

activities: 

• Developing, maintaining, and monitoring QA policies and procedures. 

• Providing training to TtNUS staff in QA/QC policies and procedures. 

• Conducting systems and performance audits to monitor compliance with environmental regulations, 

contractual requirements, QAPP requirements, and corporate policies and procedures. 

• Auditing project records. 

• Monitoring subcontractor quality controls and records. 

• Assisting in the development of corrective action plans, 

• Ensuring correction of nonconformances reported In internal or external audits. 

• Overseeing the implementation of the QAPP. 

• Overseeing and reviewing the development and revision of the QAPP. 

• Overseeing the responsibilities of the TtNUS Site QA/QC Advisor. 

• Preparing QA reports for management. 

The TtNUS QAM is Ms. Kelly Carper. 

, 3.6 LABORATORY RESPONSIBILITIES 

The subcontracted laboratory is responsible for analyzing all samples In accordance with the analytical 

methods and additional requirements specified in this QAPP. It will also be the analytical laboratory's 

responsibility to properly dispose of unused sample, allquots. Responsibilities of- key laboratory personnel 

are outlined in the following paragraphs. 
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Laboratory Project Manager 

The Laboratory Project Manager, who reports directly to the TtNUS PM, will: 

REVISION 0 
APRIL 2003 

• Ensuring that method- and project-specific requirements are properly communicated and understood 

by laboratory personnel. 

• Ensuring that all laboratory resources are available on an as-required basis. 

• Monitoring analytical and project OA requirements. 

• Reviewing data packages for completeness, clarity and compliance with project requirements. 

• Informing the TtNUS PM of project status and any sample receipt or analytical problems. 

Laboratory Director 

Responsibilities of the Laboratory Director include the following: 

• Supporting the OA program within the laboratory 

• Providing management overview of both production- and quality-related laboratory activities 

• Maintaining adequate staffing to meet project analytical and quality objectives 

• Approving all laboratory SOPs and OA documents 

• Supervising in-house COC documentation 

• Overseeing the preparation of and approving final analytical reports prior to submittal to TtNUS 

Laboratory Quality Assurance Officer 

The Laboratory OA Officer (OAO) has the overall responsibility for data after It leaves the laboratory. The 

Laboratory OAO will be Independent of the laboratory but will communicate data issues through the 

Laboratory Project Manager. In addition, the OAO will: 

• Overseeing laboratory OA 

• Overseeing OA/OC documentation 

• Conducting detailed data reviews 

• Determining whether to implement laboratory corrective actions 

• Defining appropriate laboratory OA procedures 

• Preparing laboratory SOPs 

Independent OA will be provided by the laboratory project manager and OAO prior to release of all data 

to TtNUS. 
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Laboratory Sample Custodian 

REVISION 0 
APRIL 2003 

The laboratory Sample Custodian will report to the laboratory, Director. Responsibilities of the 

laboratory Sample Custodian include the following: 

• Receiving and inspecting the incoming sample containers. 

• Recording the condition of the incoming sample containers. 

• Signing appropriate documents. 

• Verifying' COCs. 

• Notifying laboratory Project Manager and laboratory Director of sample receipt and inspection. 

• Assigning a unique identification number and customer number and entering each into the sample 

receiving log. 

• With the help of the laboratory manager, initiating transfer of the samples to appropriate lab sections. 

• Controlling and monitoring access/storage of samples and extracts. 

Laboratory Technical Staff 

The laboratory technical staff will be responsible for sample analysis and identification of corrective 

actions. The staff will report directly to the laboratory Director. 

3.7 PRE-DESIGN INVESTIGATION ACTIVITIES 

TtNUS will be responsible for all field activities related to sediment sampling and analysis activities. The 

TtNUS field team will be organized according to the activities planned. Field team members will be 

selected based on the type and extent of effort required. All team members will be appropriately skilled 

and trained for the tasks they are assigned to perform, The team will consist of a combination of the 

following personnel: 

• Field Operations leader (FOl) 

• Site QA/QC AdVisor 

• SSO 

• Field technical staff 
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3.7.1 Field Operations Leader 

REVISION 0 
APRIL 2003 

The FOL is responsible for coordinating all on-site personnel and for providing technical assistance when 

required. The FOL, or designee, will coordinate and lead all sampling activities and will ensure the 

availability and maintenance of all sampling materials/equipment. The FOL is responsible for the 

completion of all sampling, field, and COC documentation will assume custody of samples and assure the 

proper handling and shipping of samples. The FOL is a highly experienced environmental professional 

who will report directly to the TtNUS PM. Specific FOL responsibilities include the following: 

• Functioning as communications link between field staff members, the Site OA/OC Advisor, SSO, the 

NWS Site Manager and the TtNUS PM. 

• Overseeing the mobilization and demobilization of all field equipment and subcontractors. 

• Coordinating and managing the field technical staff. 

• Adhering to the work schedules provided by the PM. 

• Bearing responsibiJity for mai~tenance of the site logbook, field logbook, and fieid record-keeping . 

• Initiating Field Task Modification Requests (FTMRs) when necessary. 

• Identifying and resolving problems in the field; resolving difficulties in consultation with the NWS Site 

Manager; implementing and documenting corrective action procedures and providing communication 

between the field team and upper management. 

3.7.2 Site Quality Assurance/Quality Control (QA/QC) Advisor 

The FOL (or designee) will act as the Site OA/OC Advisor, who is responsible for ensuring adherence to 

all OA/OC guidelines as defined in the OAPP. Strict adherence, to these procedures is critical to the 

collection of acceptable and representative data. The following IS a summary of the Site OA/OC Advisor's 

responsibilities: 

• Ensuring that field duplicates and field OC blanks are co~lected with the proper frequency. 

• Ensuring that additional volumes of sample are supplied to the analytical laboratory with the proper 

frequency to accommodate laboratory OA/OC analyses. 
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• Ensure that measuring and test equipment are calibrated, used, and maintained in accordance with 

applicable procedures. 

• Act as liaison between site personnel, laboratory personnel, and the TtNUS QAM. 

• Manage bottleware shipments and oversee field sample preservation. 

3.7.3 Site Safety Officer 

The FOL (or designee) will also serve as the SSO. The duties of the SSO are detailed in the HASP. The 

SSO has stop-work authority, which can be executed upon the determination of an imminent safety 

hazard.1 

3.7.4 Field Technical Staff 

The field technical staff for this project will be drawn from TtNUS's pool of qualified personnel. All of the 

designated field team members will be experienced professionals who possess the degree of 

specialization and technical competence required to effectively and efficiently perform the required work. 

The field staff is responsible for complYing with field-related requirements as presented in the QAPP. 

3.8 SPECIAL TRAINING REQUIREMENTS AND CERTIFICATIONS 
I 

All field personnel will have appropriate training to c'onduct the field activities to which they are assigned. 

Additionally, each site worker will be required to have completed a 40-hour course In Health and Safety 

Training as described under Occupational Safety and Health Administration (OSHA) 29 Code of Federal 

Regulations (CFR) 1610.120(b)(4) as well as the reqUirements/training and certifications outlined in the 

project-specific HASP. 

) 
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4.0 FIELD ACTIVITIES AND PROCEDURES 

REVISION 0 
APRIL 2003 

Summary tables and corresponding figures have been developed to identify the locations, identification 

numbers, analytical requirements, analytical methods, volumes, and hdlding times for each of the 

proposed samples. 

The sample identification numbers, methods of collection, depths, and required analyses for the samples 

proposed at Site 13 are provided in Table 2-1. A summary of the analytical methods and bottleware, 

preservation, and holding time requirements is provided in Table 4-1. 

The field activities will include the following tasks: 

• Mobilization/demobilization 

• Sediment sampling 

• Sample handling 

• Sample custody 

4.1 MOBILIZATION/DEMOBILIZATION 

TtNUS Will prepare specifications and obtain a subcontractor for the laboratory analyses. All field team 

members will review this QAPP and the' project HASP prior to the initiation of sediment sampling and 

analysis field activities. The project-specific HASP is provided In Appendix A. In addition, a field team 

orientation meeting will be held to familiarize personnel with the scope of the flel9 activities. 

4.2 SEDIMENT SAMPLING 

Sediment sampling operations will be conducted as deSCribed in TtNUS SOP SA-1.3 (TtNUS, 1999a). 

The SOP IS provided as part of Appendix C. A disposable trowel will be used to collect the grab sediment 
,I 

samples from a depth of 0 to 6 inches below existing or exposed ground surface. All pertinent field data 

will be recorded on a sample log form and in the field logbook. Sample field logs are provided in 

Appendix B. 

Investigation-derived waste (IDW) to be generated dUring the Investigation Includes: 

• Di9Posabie sampling equipment 

• Used personal protection equipment (PPE) 

• General refuse 
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Excess sediment and decontamination fluids will be disposed on site at the point of generation. Excess 

sediment will be returned to the sampling site within the vicinity of the sample collection location. 

Decontamination fluids will be discharged to the ground surface near the sample locations. Disposable 

sampling equipment, used PPE, and general refuse will be bagged and removed from the site by TtNUS 

for disposal as general refuse. 

4.3 SAMPLE HANDLING 

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

preservatives, and allowable holding times. Sample identification, packaging, and shipping procedures 

are outlined in TtNUS SOP SA-6.1 (TtNUS, 2000a). Summaries of sample containers, volume 

requirements, preservatives, allowable holding times, and analyses requested as it applies to Site 13 are 

provided in Table 4-1. 

4.3.1 Field Documentation 

Sample documentation consists of the completion of eoe reports and matrix-specific logsheets. eoe 
reports are detailed in Section 6.0 of this QAPP. In addition, the Master Site Logbook, filled out in 

accordance with SOP SA-6.3 (TtNUS, 2000b), serves as the overall record of field activities. Information 

included daily in the Master Site Logbook includes weather conditions, identity and arrival and departure 

times of personnel, management Issues, etc. 

4.3.2 Sample Nomenclature 

Each sample collected at Site 13 will be assigned a unique tracking number. The sample number 

designation includes the sample location number, site number, and an indication of the sample matrix. 

The sample locations identified in Table 2-1 incorporate the sample matriX/type, site, and sample location 

numbers. 

4.3.3 Sample Preservation 

The existence of some chemical constituents in some environmental matrices is unstable. Therefore, 

these types of samples must be "stabilized" using preservatives and/or special handling procedures. 

These preservation techniques prevent degradation of the sample to ensure that the sample is 

representative of actual site conditions. Preservation requirements for samples to be collected at Site 13 

are presented in Table 4-1. 
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4.3.4 Documentation. Sample Packaging. and Shipping 
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Samples will be packaged and shipped in accordance with TtNUS SOP SA-6.1 (TtNUS, 2000a). 

4.4 SAMPLE CUSTODY 

Custody of samples must be maintained and documented at all times'. The COC process begins with the 

collection of the samples in the field and ends with disposal by the laboratory. The sediment sample 

analysis will be performed by Lionville Laboratory, a NJDEP-certified laboratory as specified in Section 

8.0 of this QAPP. TtNUS SOP SA-6.1 further details COC procedures. 
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Analysis 

SEDIMENT 

TAL Metals 

TCl PCBs 

TABLE 4-1 

REQUIREMENTS FOR 
BOTTLEWARE, PRESERVATION, AND HOLDING TIMES 

SITE 13 - DEFENSE PROPERTY DISPOSAL OFFICE YARD 
NWS EARLE, COLTS NECK, NEW JERSEY 

Method Container Material Preservation 

SW-846 8 oz. Wide-mouth glass Cool to 4°C 
6010B/7471 A jar 

SW-8468082 4 oz. Clear-wide mouth Cool to 4°C 
glass jar 

NOTE:~ Method number shall be indicated on the chain-of-custody form. 

Holding 
Time 

6 Months 
(28 days for 

Mercury) 

14 days to extract; 
40 days to analysis 
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5.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA 

The overall OA objective for this project i.s to develop and implement procedures for field sampling, COC, 

laboratory analysis, and reporting that will provide results that are legally aefensible in a court of law. 

Specific procedures for sampling, COC, laboratory instrument calibration, laboratory analysis, reporting of 

data, internal OC , audits, preventive maintenance of field equipment, and corrective action are described 

in other sections of this OAPP. 

The PARCC parameters (precision, accuracy, re'presentativeness, comparability, and completeness) are 

qualitative and/or quantitative statements regarding the quality characteristics of the data used to support 

project objectives and ultimately, environmental decisions. These parameters are discussed in the 

remainder of this section. Specific routine procedures used to assess the quantitative parameters 

(precision, accuracy, and completeness) are provided in Section 13.0 of this OAPP. 

5.1 PRECISION 

5.1.1 Definition 

Precision is a measure of the amount of variability and bias inherent in a, data set. Precision describes the 

reproducibility of measurements of the same parameter for samples' under similar conditions. The 

equation for determining precision is provided in Section 13.2 of this OAPP. 

5.1.2 Field Precision Objectives 

Field duplicate precision monitors the consistency with which environmental samples were obtained and 
. . 

analyzed. Field duplicate results for sediment matrix samples are considered to be precise if the relative 

percent difference (RPD) is less than or equal to 50 percent. Field precision is assessed through the 

collection and measurement of field duplicates at a rate of 1 duplicate per 10 environmental samples or 

one duplicate per sampling day per matrix, whichever is greater. 

5.1.3 Laboratory Precision Objectives 

Laboratory precision OC samples are analyzed at a frequency of 5 percent (I.e., 1 quality control sample 

per 20 environmental samples). Laboratory' precision is measured via comparison of calculated RPD 

values and precision control limits specified in the analytical method or by the laboratory's OA/OC 

Program. 
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The following analyses will be completed for environmental samples collected dUring the Pre-Design 

Investigation at NWS Earle: 

• TAL Metals except Mercury analysis via SW-846 6010B (see Table 4-1 note) 

• Mercury analysis via SW-846 Method 7471A 

• PCB analysis via SW -846 Method 8082 

Precision for TCl PCB organic analysis' will be measured via the RPDs for matrix spike/matrix spike 

duplicate (MS/MSD) samples. Precision for TAL Metals inorganic analysis will be measured via RPDs for 

laboratory duplicates. RPD limits will be statistically derived at the analytical laboratory. These limits will 

be provided in each analytical data package. 

5.2 ACCURACY 

5.2.1 Definition 

Accuracy is the degree of agreement between two results, which are the observed value and an accepted 

reference value. The equation for determining accuracy is provided in Section 13.1 of this OAPP. 

5.2.2 Laboratory Accuracy Objectives 

Accuracy in the laboratory is measured through the comparison of a spiked sample result against a known 

or calculated value expressed as a percent recovery (%R). %Rs are derived from the analysis of known 

amounts of compounds spiked into de-ionized water (i.e., laboratory control sample analysis) or into actual 

samples (i.e., surrogate or MS analysis). These analyses measure the accuracy of laboratory operations 

as affected by matrix. laboratory control sample and/or MS analyses are performed with a frequency of 1 

per 20 associated samples of like matrix. Surrogate spi~e analysis is performed for all organic analyses. 

laboratory accuracy is assessed via comparison of calculated %R values with accuracy control limits 

specified in the analytical method or by the contracted laboratory's OA/OC Program. 

The following analyses will be completed for environmental samples collected during the Pre-Design 

Investigation at NWS Earle: 

• TAL Metals minus Mercury analysis via SW -846 601 OB 

• Mercury analYSIS via SW-846 Method 7471 A 

• PCB analysis via SW -846 Method 8082 
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Accuracy for PCBs analyses will be measured via the %Rs for surrogate spikes, LCS, and MS/MSDs. . . . 
Accuracy for TAL Metals analysis will be measured via %Rs for MS and laboratory control samples. OC 

limits for matrix and surrogate spike recoveries are statistically derived by the analytical laboratory and will 

be provided in each analytical data package. 

5.3 COMPLETENESS 

5.3.1 Definition 

Completeness is a measure of the amount of usable, valid, analytical data obtained compared to the 

amount expected to be obtained. Completeness is typically expressed as a percentage. 

The ideal objective for completeness is 100 percent (i.e., everj sample planned to be collected is 

collected; every sample submitted for analysIs yields valid data). However, samples can be rendered 

unusable during shipping or preparation (e.g., bottles broken or extracts accidentally destroyed), errors 

can be introduced during analysis (e.g., loss of instrument sensitivity, introduction of ambient laboratory 

contamination), or strong matrix effects can become apparent (e.g., extremely low MS recovery). These 

instances result in data that do not meet OC criteria. Based on these considerations, 95 percent is 

considered an acceptable target for the data completeness objective. If cntical data points are lost, re

sampling and/or reanalysis may be required. 

One hundred percent of the data for the Pre-Design Investigation activities shall be validated. The 

validation will be in accordance with the USEPA National Functional Guidelines for Organic and Inorganic 

Data'Review and the USEPA Region II SOP for validation of data unless dictated otherwise by project

specific data quality objectives (DOOs). Data rejected as a result of the validation process will be treated 

as incomplete data. 

5.3.2 Laboratory Completeness Objectives 

Laboratory completeness is a measure of the amount of valid laboratory measurements obtained from all 

the laboratory measurements made in support of a given project. The equation for completeness is 

presented in Section 13.3 of this OAPP. Laboratory completeness for the NWS Earle Pre-Design 

Investigation activities is expected to be at least 95 percent. 
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5.4 REPRESENTATIVENESS 

5.4.1 Definition 
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Representativeness is an expression of the degree to which the data accurately and precisely depict the 

actual characteristics of a population or environmental condition existing at an individual sampling point. 

Use of standardized sampling, handling, analytical, and reporting procedures ensures that the final data 

accurately represent actual site conditions. 

5.4.2 Measures to Ensure Representativeness of Laboratory Data 

Representativeness in the laboratory is ensured by uSing the proper analytical procedures, meeting 

sample holding times, and analysis of field duplicate samples. 

5.5 COMPARABILITY 

5.5.1 Definition 

Comparability is defined as the confidence with which one data set can be compared to another (e.g., 

between sampling points and betweel") sampling events). Comparability IS achieved by using standardized 

sampling and analysis methods and data reporting formats including use of consistent units of measure 

and reporting of solid matrix sample results on a dry-weight basis. Additionally, consideration IS given to 

seasonal conditions and other environmental variations that could influence data results. 

5.5.2 Measures to Ensure Comparability of Laboratory Data 

Analytical data will be comparable when similar sampling and analytical methods are used and 

documented. Results will be reported in units that ensure comparability with previous data and with 

current State and federal standards and guidelines. PCB results will be reported In ~g/kg, and TAL Metals 

results will be reported as mg/kg for sediment samples. Detection, reporting, and quantitation limits are 

discussed in Section 2 of this QAPP. 

5.6 LEVEL OF QUALITY CONTROL EFFORT 

Trip blank, equipment blank, field blank, method blank, duplicate, and MS samples will be analyzed to 

assess the quality of the data resulting from the field sampling and analytical program. 

External QC samples (i.e., field QC samples) consist of field duplicates, field blanks, trip blanks, and 

equipment (rinsate) blanks. Each of these types of field QC samples undergoes the same preservation, 
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analysis, and reporting procedures as the related environmental samples. Each type of field QC sample is 

discussed below. 

Field duplicates are either two 'samples collected independently at a'sampling location (e.g., surface 

water), or a single sample homogenized and split into two portions. Field duplicates are collected and 

analyzed for chemical constituents to measure the precision of the sampling and analysis methods' 

employed. The general level of the QC effort will be 1 field duplicate for every 10 or fewer investigative 

samples or one duplicate per matrix per sampling day, whichever is greater. 

Field blanks (ambient condition blanks), consisting of source water, will be submitted to the laboratories to 

provide the means to assess the quality of the data resulting from the field sampling program. Field blank 

samples are analyzed to check for background contamination at the site that may cause sample 

contamination. Field blanks will be collected based on conditions at the time of sampling at the discretion 

of the FOl, with a, minimum of one field blank being collected per individual contiguous area of potential 

concern. 

Equipment (rinsate) blanks are obtained under representative field conditions by collecting the rinse water 

generated by runnin~fi:malyte-free water through sample collection equipment after decontamination and 

prior to use. One rinsate blank will be collected per each type of sampling equipment used (i.e., bailer, 

split-spoon sampler, hand tools, etc.) per day that sampling is conducted at a minimum frequency, of 

10 percent. A sampling event is matrix-specific; therefore, an equipment blank must be collected for each 

matrix sampled. If pre-cleaned, dedicated, or disposable sampling equipment is used, one rinsate blank 

must be collected as a "batch blank." Rinsate blanks are analyzed for the same chemical constituents as 

the associated environmental samples. 

Method blank samples are generated within the laboratory and used to assess contamination resulting 

from laboratory procedures. laboratory duplicate samples are analyzed for inorganic parameters to check 

for sampling and analytical reproducibility. 

MS samples provide information about the effect of the sample matrix on the digestion and measurement 

methodology. All MS for organic analyses are performed in duplicate and are hereinafter referred to as 

MS/MSD samples. One MS/MSD will be analyzed for every 20 or fewer investigative samples per sample 

matrix (i.e., sediment, soil). 

The level of QC effort for testing of PCBs will conform to the SW-846 Method 8082. The level of QC effort 

for testing of TAL Metals minus Mercury will conform to the SW -846 Method 6010B. The level of QC 

effort for testing Mercury will conform to the SW-846 Method 7471A. 
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Documented sample custody is one of several factors necessary for the admissibility of environmental 

data as evidence in a court of law. Custody procedures help to satisfy the two major requirements for 

admissibility: relevance and authenticity. Sample custody is addressed in three parts: field sample 

collection, laboratory analysis, and final evidence files. Final evidence files, including all original 

laboratory reports and purge files, are maintained under document contr~1 in a secure area. A sample or 

evidence file is under custody when anyone of the following conditions is satisfied: 

• The item is in the actual physical possession of an authorized person. 

• The item is in view of the person after being in his or her po~session. 

• The item was placed in a secure area to prevent tampering. 

• The item is in a designated and identified secure area with access restncted to authori~ed personnel 

only. 

The COC form is a multi-part, standardized form used to summarize and document pertinent sample 

information such as sample identification and type, sam~le matrix, date and time of collection, 

preservation, and requested analyses. Furthermore, through the sequential signatures of various sample 
-

custodians (e.g., sampler, airbill number, laboratory sample custodian), the COC form documents sample 

custody and tracking. . Laboratory custody procedures will ensure that sample integrity is not 

compromised from the time of receipt at the laboratory until final data are reported to TtNUS. This 

requires that the laboratory control all sample handling and storage conditions and circumstances. 

Custody procedures apply to all environmental and associated field QC samples obtained as part of the 

data collection system. 

6.1 FIELD CUSTODY PROCEDURES 

The FOL (or designee) is responsible for the care and custody of the samples collected until they are 

relinquished to the laboratory or entrusted to a commercial courier. COC forms are completed to the 

fullest extent possible for each sample cooler used for shipment. The forms are legibly completed with 

waterproof ink and are signed and dated by the sampler. COC forms will Include the follOWing 

information: project name, sample number, time collected, matnx, designated analyses, type of sample, 

preservative, and name of sampler. Pertinent notes or comments are also indicated on the COC form. 

Information similar to that contained on the COC form is provided on the sample label, which is securely . . 

attached to the sample bottle. Sample labels will include, at a minimum, the following inf<?rmation: sample 

number, date and time of collection, analYSis required for the sample aliquot in the associated sample 
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container, and a space for the laboratory sample number. The procedures for sample numbering are 

listed in SOP CT-04 in Appendix C of this QAPP. 

Site conditions during sampling and the care with which samples are handled may factor into the degree 

to which samples represent the media from which they are collected. This, in turn, could affect the ability 

of decision makers to make accurate and timely decisions concerning the contamination status of the site. 

As appropriate, logbooks are assigned to, and maintained by, key field team personnel. The logbooks 

are used to record daily conditions and activities such as weather conditions, dates and times of 

significant events, level of PPE used, actual sample collection locations, photographs taken, problems 

encountered during field activities, chemical screening results, and corrective actions taken to overcome 

problems. In addition, the names of site visitors and the purposes of their visits shall be recorded. Field 

logbook assignments shall be recorded in the site logbook or other central file, the location of which is 

known by the FOL and PM. During field activities, the FOL is responsible for the maintenance and 

security of all field records. At the completion of field activities, the FOL will forward all field records to the 

TtNUS PM. All field sample records will eventually be docketed into the final evidence file. 

A temperature blank shall be included in each cooler containing samples for use by the laboratory upon 

receipt. Each cooler shall be taped shut with strapping tape in at least two places to prevent tampering. ' 

Custody seals shall be attached so that the seals must be broken to open the cooler. Samples for 

chemical analysIs will be sent for next-day receipt to the laboratory within 24 hours of collection. 

The following procedures Will be used when transferring custody of samples. As previously noted, 

individual custody records will accompany each sample cooler. The method of shipment, courier name, 

and other pertinent information will be entered in the remarks section of the custody record. When 

transferring samples, the individuals relinquishing and receiving the samples will sign, date, and note the 

time on the COC record. The original record (top copy of the mUlti-part form) will accompany the 

shipment, and the field sampler will retain a copy. This record documents the sample custody transfer 

from the sampler to the laboratory, often through another person or agency (common courier). After COC 

records have been placed within sealed shipping coolers. the Signed courier airbills will serve to 

document COCo When samples arrive at the laboratory, Internal laboratory sample custody procedures 

will be followed (see Section 6.2). 

6.2 LABORATORY CUSTODY PROCEDURES 

Upon laboratory receipt of a shipment of samples, the, laboratory's sample custodian will verify that the 

correct number of coolers has been received. The custodian will examine each cooler's custody seals to 

verify that they are intact and that the integrity of the enVIronmental samples has been maintained. The 

custodian will then open each cooler and measure its internal temperature by measuring the temperature 
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custodian will then open each cooler and cr~asure its intern<;ll temperature by measuring the temperature 
).' , . 

of the temperature blank. The temperature reading will be documented. The sample custodian will then 

sign the COC form and examine the contents of the cooler. Identification of broken sample containers or 

discrepancies between the COC form and sample labels will be recorded. The laboratory will retain the 

original field COC forms, providing copies of the forms with the final data package deliverable. All 

problems or discrepancies noted dunng sample receipt will be promptly reported to the TtNUS PM., 

Samples will be logged Into the laboratory information management system. 

6.3 FINAL EVIDENCE FILES 

T~e TtNUS Central File will be the repository for all documents that constitute evidence relevant to 

sampling and analysis activities described In this QAPP. TtNUS will be the custodian of the evidence file 

and will maintain the contents of these files, Including all relevant records, reports, logs, field notebooks, 

pictures, subcontractor reports, and data reviews"in a secure, limited-access location and under custody 

of the TtNUS QAM. The control file will include at a minimum: 

• Field logbook~ . 

• Field data and data deliverables 

• Photographs and negatives 

• Drawings 

• Laboratory data deliverables 

• Data validation reports 

• Data assessment reports 

• Progress reports, QA reports, Interim project reports, etc. 

• All custody documentation (tags, forms, airbills, etc.) 

• Sample log sheets 

• FTMR 

• Corrective actions documentation. 

Upon completion of the contract, all files associated with this investigation will be relinquished to the 

custody of the Navy. 

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

• Sample labels 

• COC forms 
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• eoe seals for coolers 

• Shipping labels for coolers 

• Public courier air bills 

6.4 QUALITY CONTROL SAMPLES 
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Field Qe samples will be collected or generated during environmental sampling activities. Field QC 

samples will be addressed in more detail in Sections 5.6 and 9.2. 

6.5 RECORD KEEPING 

In addition to eoe records, certain standard forms will be completed for sample description and 

documentation. These forms shall include sample log sheets, daily activity records, and logbooks. A 

bound, weatherproof notebook shall be maintained by the FOL. All information related to sampling or 

field activities will be recorded in the field notebook. This information will include, but is not limited to, 

sampling time, weather conditions, unusual events, and field measurements. Field notebooks should 

also contain qualitative or semi-qualitative information on sample conditions such as odor and color. 

Record keeping is discussed in further detail in SOP SA-6.3 in Appendix e of this QAPP. 
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All instrumentation used to perform chemical measurements must be properly calibrated prior to use in 

order to obtain valid and usable results. The requirement to properly calibrate instruments prior to use 

applies equally to field instruments as it does to fixed laboratory instruments. Laboratory instrument 

calibration is discussed in Section 7.1. No field measurements will be made, so no discussion about 

calibration is necessary. The field staff will utilize photo-ionization detectors for health and safety reasons 

orily. Because none of these measurements will be used to support the objectives, they are not 

considered field measurements. 

7.1 LABORATORY INSTRUMENT CALIBRATION 

Calibration procedures for a specific laboratory instrument will consist of initial calibration (generally three 

to five points), Initial calibration verification (inorganic methods only), and continuing calibration 

verification and will comply with the analytical methods. In all cases, the initial calibration will be verified 

using an independently prepared calibration verification solution. The frequency of calibration will be 

performed according to the requirements of the specific methods. 

All standards used to calibrate analytical instruments must be obtained from the National Institute of 

Standards and Technology (NIST) or through a reliable commercial supplier with a proven record for 

quality standards. All commercially supplied standards must be traceable to NIST reference standards, 

where possible, and appropriate documentation will be obtained from the supplier. In cases where 

documentation is not available, the laboratory will analyze the standard and compare the results to a 

USEPA-supplied known or previous NIST-traceable standard. 

The calibration procedures and frequencies used by the subcontract laboratory will comply with the 

applicable analytical method. Brief descriptions of calibration procedures for the pertinent instrument 

types follow. 

7.1.1 PCB Analyses 

For PCB analyses, the GC system will be calibrated In accordance With SW-846 8082. The Initial 

calibration is required before any samples are analyzed, and a multi-point initial calibration sequence is 

analyzed using dual column injection. A minimum of a five-point initial calibration with standards 

bracketing the range of detection (for PCBs, five-pOint calibration for Aroclor-1 016/1260 mixture and the 

other aroclors is analyzed, a_nd a one-point calibration factor is determined). If all initial calibration criteria 

are met, samples may be analyzed for a period of 12 hours. The calibration must be verified (continuing 
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calibration every 12 hours). Calibration standards must be injected after every 20 samples. If continuing 
I 

calibration criteria are met, analysis of samples can continue. If continuing calibration criteria are not met 

it is necessary to recalibrate. 

7.1.2 Metals Analyses 

7.2.2.1 Inductively Coupled Argon Plasma Analyses 

Inductively coupled plasma (ICP) spectrometry systems will be <:<alibrated for the analysis of TAL metals in 

accordance with the SW-846 protocols outlined In Method 6010B. Initial calibration is required each day 

before any samples are analyzed and consists of a calibration blank and at least one standard. Following 

initial calibration, an Initial calibration verification sample (obtained from a different source than the 

solutions used for calibration), an initial calibration blank, and an Interference check sample are analyzed. 

A continuing calibration verification sample and a continuing calibration blank are run every 2 hours or 

every 10 samples, whichever occurs first. A continuing calibration verification sample, a continuing 

calibration blank, and an Interference check sample are also run after analysis of the last sample. The 

initial calibration verification standard, continuing calibration verification standard, and interference check 

sample each contain analytes of interest at different concentrations. The calibration verification standards 

must agree within 10 percent of their known values and must have a relative percent difference of less 

than 5 percent for the calibration to be considered valid. All calibration standards contain acids at the 

same concentrations as the sample digestates. 

7.2.2.2 Atomic Absorption Analyses 

Cold vapor atomic absorption (CVAA) analyses Will be calibrated in accordance with the SW-846 

protocols outlined in Method 7471A and 7000A. Initial calibration is required each day before any 

samples are analyzed and consists of a calibration blank and at least three calibration standards covering 

the range of concentrations of interest. Immediately following Initial calibration, an initial calibration 

verification sample (obtained from a different source than the solutions used for calibration) and an Initial 

calibration blank are analyzed. The initial calibration verification must agree within 10 percent of the , , 

known value for the calibration to be considered ,<alid. A cOf1tinuing calibration verification sample and a 

continuing calibration blank are run every 2 hours or every 10 samples, whichever occurs first. A 

continuing calibration venfication sample and a continuing calibration blank are also run after analysis of 

the last sample. The continuing calibration verification must be Within 20 percent of the known value or 

the previous set of 10 samples must be re-analyzed. 
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The analytical laboratory has yet to be determined, however, typical QAJQC control limits have been 
\ 

provided by Lionville Laboratory (20B Welsh Pood Road, Lionville, PA, 19341; (610) 2BO-3000) which may 

be utilized to perform the majority of the routine chemical analyses for the environmental samples to be, 

collected as part of this investigation. 

8.1 LABORATORY ANALYTICAL AND MEASUREMENT PROCEDURES 

PCBs and TAL Metals will be analyzed in accordance with the SW-B46 analytical procedures set forth in 

the USEPA SW-846 Methods 8082 and 601 OB17471 A, respectively. 

8.1.1 List of Project Target Compounds and Detection Limits 

Table 8-1 provides a summary of the preparation, clean-up, and analytical methods for the anticipated 

activities. A complete list of the target compounds/analytes, RQLs, and RDLs is provided in Section 2 of 

this QAPP. 'Organics data generated through use of SW-B46 protocols will be reported to the RDL. 

Metals data generated through use of SW-B46 protocols will be reported to the Instrument Detection Limit 

(IDL) or RDL, whichever is lower and technically feasible. All sediment sample results will be reported on 

a dry-weight basIs. Quantitation and detection limits will also be adjusted, as necessary, based on 

dilutions and sample volume. 

Non-detects will be reported to the RDUIDL as applicable and marked with a "U" flag. Positive results 

between the RDL and method detection limit will be flagged "J". 

8.1.2 List of Associated Quality Control Samples 

In addition to the field QC samples (duplicates, trip blanks, rinsate blanks, etc.) discussed in Sections 5.6 

of this QAPP, laboratory QC samples including MS/MSD samples, method blanks, preparation blanks, 

etc. will be analyzed as required by the SW-846 methods. Laboratory QC samples are discussed In 

additional detail in Section 9.2 of this QAPP. 
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SUMMARY OF ORGANIC AND INORGANIC ANALYTICAL PROCEDURES 
SEDIMENT MATRIX 

NWS EARLE, NEW JERSEY 

Analytical Parameter Preparation Method(1) Clean-up Method Analytical Method(1) 

TAL Metals minus 
SW-846 Method 3050B 

N/A 
SW-846 Method 601 OB 

Mercury 

Mercury SW -846 Method 3050B N/A SW-846 Method 7471A 

PCBs 
SW-846 Methods 3540C SW-846 Methods 

SW-846 Method 8082 
or 3550B 3620B or 3665A 

USEPA, 1986. Test Methods for Evaluating Solid Waste; Physical/Chemical Methods (SW-846), 
3rd Edition, up to and including Update III. Office of Solid Waste and Emergency Response, 
Washington, DC. 

NA = Not applicable 
PCB = Polychorinated biphenyls 
TAL = Target Analyte List 
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9.0 INTERNAL QUALITY CONTROL CHECKS 
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Field-related OC checks were discussed in Section 4.0 of this OAPP: This section provides additional 

information regarding internal OC checks for the field and the laboratory. 

9.1 FIELD QUALITY CONTROL CHECKS 

Collection of the field OC samples will be in accordanc'e with the sampling procedures provided in this 

OAPP at the frequencies discussed in Section 4.0 of this OAPP. 

9.2 LABORATORY QUALITY CONTROL CHECKS 

The subcontract laboratory will have a OC program that ensures the reliability and validity of the analyses 

performed at the laboratory. All analytical procedures are typically documented in writing as SOPs. 

Laboratory SOPs for any and all analyses will be provided in either addenda- to the OAPP or under 

separate cover contingent upon the logistics of the laboratory procurement process. 

Internal OC procedures for SW-846 analyses (PCB and metals) are discussed In SW-846 Methods 8000, 

8082, 7000, 7471 A, 6000, and 6010B. Several internal laboratory OC checks are briefly discussed in the 

remainder of this section. 

Laboratory method blanks are prepared and analyzed in accordance with the analytical method 

employed to determine whether contaminants originating from laboratory sources have been introduced 

and have affected envlronmental.sample analyses. A method blank generally consists of an aliquot of 

analyte-free water (or purified sodium sulfate for soil/sediment samples) that IS subjected to the same 

preparation and analysis procedures as the environmental samples undergoing analysIs. If method blank 

contamination is found to exist, corrective actions indicated in the SW-846 Methods or laboratory SOPs 

must be followed. Under no circumstances are laboratory method blank contaminant values subtracted 

from environmental sample analysis results. 

MS analysis for organic fraction analyses IS performed in duplicate as a measure of laboratory preciSion. 

For Inorganic analyses, 1 laboratory duplicate analysis is likewise performed for every 20 environmental 

sample analyses of like matrix. Laboratory duplicates are prepared by thoroughly mixing and splitting a 

sample aliquot into two portions and analyzing each portion follOWing the same analytical procedures used 

for the environmental sample analyses. The field crew provides extra volumes of sample matrices 

designated for laboratory OC analyses, as required .. Control limits for laboratory duplicate analyses are 

established statistically by the laboratory in accordance with method-specific procedures and general 
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protocols outlined in the laboratory SOPs for non-CLP analyses. The laboratory SOPs and SW-846 

Methods define circumstances under which corrective actions are warranted and how they must be 

performed when required. 

Surrogates are organic compounds (typically brominated, fluorinated, or isotopically labeled) that are 

similar in nature to the compounds of concern and that are not likely to be present in environmental 

media. Surrogates are spiked into each sample, standard, and method blank prior to analysis and are 

used only in organic chromatographic analysis procedures as a check of method effectiveness. Surrogate 

recoveries are evaluated against laboratory-derived statistical control limits. 

Less serve to monitor the overall performance of each step during the analysis, including the sample 

preparation. LCS analysis will be performed for TAL Metals and PCB analyses. Solid/sediment LCS 

results must fall within the control limits established by the supplier of the LCS standard. Solid/sediment 

LCSs shall be analyzed utilizing the same sample preparations, analytical methods, and QA/QC 

procedures as employed for the samples. 
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Compound 

PCB ac LIMITS 

Decachlorobiphenyl 

Aroclor-1016 

Arocior-1260 

METALS ac LIMITS 

I All Metals 

040308/P 

." TABLE 9-1, ' 

LIONVILLE LABORATORY ac SAMPLE CRITERIA 
NWS EARLE, NEW JERSEY 

MS/MSD LCS 

Surrogate 

38%-122% 38%-122% 

Spiked Compounds 

50%-150% 50%-150% 

50%-150% 50%-150% 

75%-125% 80%-120% 

9-1 
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Precision 

NA 

50% 

50% 

20% 

eTa 0851 



• 

10.0 DATA REDUCTION, VALIDATION,:AND REPORTING 

REVISION 0 
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This section describes the procedures to be used for data reduction, validation, and reporting for the 

NWS Earle Sediment Pre-Design Investigation. All data generated during the course of the investigation 

will be maintained in hardcopy format by TtNUS in the Naval Engineering Field Activity Northeast 

designated central files located in the TtNUS Pittsburgh, Pennsylvania office. 

In addition to the central files, photocopies of all hardcopy data (as well as electronic data) will be 

maintained in the Chemistryrroxicology/Risk Assessment Department database records files located in , . 

the TtNUS Pittsburgh, Pennsylvania office. Upon completion of the contract, files will be relinquished to 

the Navy. 

'·10.1 DATA REDUCTION 

Data reduction will be completed for laboratory-generated analytical data. Reduction of laboratory data is 

. discussed in the remainder of this section. 

10.1.1 Laboratory Data Reduction 

Data reduction for laboratory analytical data generated via the SW-846 analytical protocol, OA 

requirements, and reporting procedures (PCB organics and TAL metals) will be completed in accordance 

with the applicable analytical methods. 

Laboratory analytical' data. will be reported using standard concentration units to ensure comparability with 

regulatory standards/guidelines and prevIous analytical results. Reporting units for sediment matrix for 

the classes of chemicals under consideration are as follows: 

• PCB organics - Ilg/kg 

• TAL metals - mg/kg 

Field OC sample results will be included in the database for the NWS Earle Sediment Pre-Design 

Investigation. Specifically, the analytical results for field duplicates, source water blanks, trip blanks, 

rinsate blanks, and ambient condition blanks will be provided. The results for field OC samples will be 

considered dUring the course of data validation (in concert with laboratory method blanks) to eliminate 

false positive results according to the 5- and 10-times rules specified in the National Functional 

GUidelines for Organic and Inorganic Data Review. The results for laboratory OC samples such as 
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method blanks will not be presented in the Pre-Design Investigation Report database. In addition, only 

the original (unspiked) sample results for MS/MSD samples will be provided in the database. 

10.2 DATA VALIDATION 

Validation of field measurements and laboratory analytical data are discussed in this section. Laboratory 

analytical data will be validated in accordance with current USEPA guidance as discussed in Section 

10.2.1. 

10.2.1 Laboratory Data Validation 

One hundred percent of the laboratory data will be validated. Validation of analytical data will be 

completed by the TtNUS Chemistry Department located in TtNUS's Pittsburgh, Pennsylvania office. Final 

review and approval of validation deliverables will be completed by the Department's Data Validation 

Coordinator. 

The analytical results for PCB and metals fractions generated using SW-846 methodology will be 

validated against method-specific requirements, National Functional Guidelines for Organic and Inorganic 

Data Review, and the USEPA Region II SOP for Data Validation to the extent practicable. 

10.3 DATA REPORTING 

10.3.1 Laboratory Data Reporting 

Data reported by the laboratory will be in accordance with CLP reporting format including all non-CLP 

data (to the extent practicable). All pertinent QC data including raw data and summary forms for blanks, 

standards analysis, calibration information, etc., will be provided for the non-CLP analyses. Case 

narratives will be provided for each Sample Delivery Group. 

All environmental and field QC sample results (trip blanks, field duplicates, nnsate blanks, source water 

blanks, ambient condition blanks) will be included in the report as an appendix. The database will include 

pertinent sampling information such as sample number, sampling date, general location, depth, and 

survey coordinates (if applicable). Sample-specific reporting limits will be reported for nondetected 

analytes. Units will be clearly summarized in the database and will conform to those identified in 

Section 10.1.1. The analytical data may also be reported In summary fashion within the body of the 

report text in tabular and graphic fashion. 

Data will be handled electronically pursuant to the electronic deliverable requirements specified in 

TtNUS's Master Services Agreement with analytical laboratories. ThiS agreement requires the analytical 
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laboratories to provide data in both hardFoPY and electro'fli,c form. The original electronic diskettes and 

the original hardcopy ana'lytical data are maintained in TtNUS's Northern Division central files as 

received. 

Validation will be completed using the PDF file data. Upon completion of validation of a Sample Delivery 

Group and review by the Data Validation Coordinator, the validation qualifiers will be entered in the 

electronic database and will be subjected to independent review for accuracy. During this review 

process, the electronic database printout will also be compared to the hard copy data (Form Is) to ensure 

that the hard copy data and electronic data are consistent. 
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11.0 PERFORMANCE AND SYSTEM AUDITS 
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Performance and system audits will be performed periodically to ensure that work is being implemented 

in accordance with the approved Project Plans and in an overall satisfactorY manner. Such audits will be 

performed by various personnel and will include evaluation of field, laboratory, data validation, and data 

reporting processes. Examples of pertinent audits are as follows: 

• Performance and system audits of the laboratory will be performed regularly, in accordance with the 

requirements of NJDEP (external, annual evaluation), by a Navy Contractor (internal, 18 month 

cycle), and in accordance with the Laboratory Quality Assurance Plan (internal, as specified). 

• Data validators will review (on a timely basis) the chemical analytical data packages submitted by 

the laboratory. The data validators will check that the data were obtained through use of an 

approved methodology, that the appropriate level of QC effort and reporting was conducted, and 

whether or not the results are in conformance with QC criteria. On the basis of these factors, the 

data validator will generate a report describing data limitations, which will be reviewed internally by 

the Data Validation Coordinator prior to submittal to the PM. 

• A formal audit of the field sampling procedures r,nay be conducted by the TtNUS QAM or designee 

in addition t9 the auditing that is an inherent part of ,the daily project activities. The purpose of this 

audit would be to ensure that sample collection, handling, and shipping protocols, equipment 

decontamination and field documentation procedures are being performed in accordance with the 

approved Project Plans and SOPs. 

• A sample tracking system, as further described in Section 4 of the QAPP, will be employed for all 

environmental samples. This system will allow for early detection of errors made in the field or by 

the laboratory so that necessary adjustments can be made while the field crew is mobilized. 

The PM will maintain contact with the FOL and Data Validation Coordinator to ensure that management 

of the acquired data proceeds in an organized and expeditious manner. 
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12.0 PREVENTIVE MAINTENANCE PROCEDURES 
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Measuring equipment used in environmental monitoring or analysis for the NWS Earle Pre-Design 

Investigation shall be maintained in accordance with the manufacturer's operation and maintenance 

manuals. Equipment and instruments shall be calibrated in accordance with the procedures, and at the . . , 

frequencies, discussed in Section 7.0 (Calibration Procedures and Frequency). Preventive maintenance 

for laboratory equipment is discussed in the remainder of this section. 

12.1 LABORATORY INSTRUMENT PREVENTIVE MAINTENANCE 

Proper maintenance of laboratory instruments and equipment is essential to ensuring their readiness 

when needed. Maintenance intervals are established for each instrument based' on manufacturer's 

recommendations. All Instruments must be labeled with a model number and serial number, and a 

maintenance logbook must be maintained for each instrument. Personnel must be alert to the 

maintenance status of the equipment they are using at all times. 

12.1.1 Major Instruments 

Table 12-1 provides a summary of preventive maintenance procedures typically performed for key 

analytical instruments. Maintenance of key instruments IS sometimes covered under service contracts 

with external firms. These contracts provide for periodic routine maintenance to help guard against 

unexpected instrument downtime. The contracts also provide for quick response for unscheduled service 

calls when malfunctions are observed by the operator. 

The use of manufacturer-recommended grades or better of supporting supplies and reagents is also a 

form of preventive maintenance. For example, gases used in the various GC and metals instruments 

should be of suffiCient grade to minimize fouling of the instrument. The routine use of septa, 

chromatographic columns, ferrules, atomic absorption furnace tubes, and other supporting supplies from 

reputable manufacturers will assist in averting unnecessary periods of instrument downtime. 

12.1.2 Refrigerators/Ovens 

The temperatures of refngerators used for sample storage and drying ovens will be monitored a minimum 

of once daily. The acceptable range for refrigerator temperatures is 4°C ±2°C. Required temperatures of 

ovens will vary based on the analytical methods for which the ovens are used. The temperatures will be 

recorded on temperature logs that contain the follOWing information at a minimum: 
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• Date 

• Temperature 

• Initials of person performing the check 
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Maintenance of the logs is typically the responsibility of the sample custodian. However. assignment of 

responsibilities for temperature monitoring to specific personnel does not preclude the participation of 

other laboratory personnel. If unusual temperature fluctuations are noted, it is the responsibility of the 

observer to immediately notify the person in charge of the discrepancy before the condition of the 

samples is compromised. 

Unstable or fluctuating temperatures may be indicative of malfunctions in the cooling or heating system. 

On the other hand, the instability may be due to frequent opening of the door. Regardless of the cause, 

such an observation must be investigated, and modificati.ons must be made to access procedures or 

repairs to equipment must be made to prevent jeopardizing the integrity of the samples. 
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.. " TABLE 12-' I 

TYPICAL PREVENTIVE MAINTENANCE FOR KEY ANALYTICAL INSTRUMENTS 
NWS EARLE, COLTS NECK, NEW JERSEY 

Instrument Preventive Maintenance Maintenance 
Frequency 

GC Replace solvent washes and clean syringe. Dally. 

Clip column, clean injection port, replace liner, and bake As required. 
oven. 

ICP Change sample introduction tubing, clean nebulizer, clean As required. 
spray chamber, clean torch, manual profile, and automatic 
profile optics. 

CVAA Change sample introduction tubing, change drying cell, re- As required. 
zero detector. 



13.0 SPECIFIC ROUTINE PROCEDURES USED TO ASSESS 

DATA PRECISION, ACCURACY, A~D COMPLETENESS 

REVISION 0 
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The purpose of this section is to indicate the methods by which it will be en~ured that the data collected 

for this investigation coincide with the project objectives as specified in Section 2 of this OAPP. The data 

assessment will be conducted to evaluate analytical data quality via compliance with the OA objectives 

addressed in Section 5.0 of this OAPP. Additionally, the data will be reviewed for indications of 

interferences to results caused by sample matrices; cross contamination during sampling, cross 

contamination in the laboratory, and sample preservation and storage anomalies. 

The data validation process will be used to flag data with quality indicators that fall outside the OC 

acceptance limits. A summary of the data validation qualifiers for all project samples will be prepared. 

This summary will include a list of chemicals identified as laboratory and/or field OC blank contaminants, 

holding time exceedances, samples exhibiting field duplicate/replicate imprecision as well as affected 

chemicals, rejected results and associated specific causes, and general causes of estimated results. 

This summary will facilitate the preparation of a summary of the data validation results and completeness 

assessment for inclusion in the report. 

Compliance with the completeness objectives for laboratory measurements/data will be calculated 

electronically via a database subroutine. Sections 13.1, 13.2, and 13.3 present equations to be used for 

computing precision, accuracy, and completeness values, respectively. Section 13.4 presents additional 

data quality considerations that will be evaluated after completion of data validation. 

13.1 ACCURACY ASSESSMENT, 

As described In Sections 5.2.2 and 9.2, to assure the accuracy of the analytical procedures, a minimum of 

1 of every 20 samples is spiked With a known amount of the analyte or analytes to be evaluated. The 

spiked sample is then analyzed. The increase in concentration of the analyte observed in the spiked 

sample because of the addition of a known quantity of the analyte compared to the reported value of the 

same analyte in the unspiked samp'le determines the %R. Control charts are plotted by the laboratory for 

each commonly analyzed compound and kept on matrix-specific and analyte-specific bases. The %R for 

a spiked sample IS calculated according to the following formula: 

040308/P 

%R = Amount in Spiked Sample - Amount in Unspiked Sample X 100 % 
Known Amount Added 

13-1 eTO 0851 



REVISION 0 
APRIL 2003 

Section 9.2 also describes the use of surrogate spikes and LCSs as measures of accuracy. The %R for a 

surrogate spike or LCS is calculated using ~he following formula: 

%R = Experimental Concentration X 100% 
Known Amount Added 

13.2 PRECISION ASSESSMENT 

As described in Sections 5.1.1 and 9.2, duplicate samples (for inorganic analyses) and MSD samples (for 

organic analyses) are prepared and analyzed at a minimum frequency of 1 per every 20 environmental 

samples. As addressed in Section ,5.6, field duplicate samples will also be collected at a minimum 

frequency of 1 per 10 environmental samples. The RPD between the sample (or spike) and duplicate (or 

duplicate spike) is calculated using the following formula: 

RPD = Amount in Sample 1- Amount in Sample 2 X 100 % 
0.5 (Amount in Sample 1 + Amount in Sample 2) 

13.3 COMPLETENESS ASSESSMENT 

As addressed in Section 4.3, completeness is the ratio of the number of valid sample results to the total 

number of sample results expected to be obtained for the project as a whole. Following the completion of 

the analytical testing and data validation, the percent completeness will be calculated using the following 

equation: 

C I t (number of valid measurements) 10001 omp e eness = x 10 
, (number of measurements planned 

13.4 DATA ASSESSMENT 

The laboratory data collected during the NWS Earle Pre-Design Investigation will be used to meet the 

objectives presented In Section 2 of this QAPP. The QC results associated with each analytical 

parameter (only one) will be compared with the objectives presented in Sections 5.1 though 5.5 of this 

QAPP. Only data deemed usable during data validation Will be considered usable for quantitative 

purposes. 

In addition, the data obtained Will be both qualitatively and quantitatively assessed. The results of this 

assessment will be presented in the NWS Earle pre-Design Investigation Report. Examples of issues to 

be considered In the data assessment are as follows: 

\. 

040308/P 13-2 eTa 0851 



• 't )\, 'i 

• Were all samples obtained using the methodologies and SOPs specified in the QAPP? 

REVISION O. 
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• Were samples obtained from all sampling locations for all analyses specified in the QAPP? 

• Were all laboratory analyses periormed using the methodologies specified in the QAPP? 

• Was all laboratory data validated as specified in the QAPP? 

• Do any analytical results exhibit elevated reporting limits? If so, what are the causes and what overall 

impact does this have on the data? 

• Were any data points determined to be unusable (qualified as "R") during the data validation 

process? If so, are these rejected data points critical in meeting the objectives of the project? 

• Have sufficient data of appropriate quality been generated to support the objectives described in 

Section 2 of the QAPP? 
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14.0 CORRECTIVE ACTION· 
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Under the TtNUS QA/QC program, it is required that any and all personnel noting conditions adverse to 

quality report these conditions immediately to the PM and ·QAM. These parties, in turn, are charged with 

performing root-cause analyses and Implementing appropriate corrective action in a timely manner. It is 

ultimately the responsibility of the QAM to document all findings and corrective actions taken and to 

monitor the effectiveness of the corrective measures performed. 

14.1 FIELD CORRECTIVE ACTION 

Field nonconformances or conditions adverse to quality must be identified and corrected as qUickly as 

possible so that work integrity or product quality is not compromised. The need for corrective action may 

arise based on deviations from Project Plans and procedures, adverse field conditions, or other 

unforeseen circumstances. Corrective action needs may become apparent during the performance of 

daily work tasks or as a consequence of internal or external field audits. 

Corrective action may include resampling and may' involve amending previously approved field 

procedures. If warranted by the severity of the problem (e.g., if a change in the approved Project Plan 

documents or SOPs is required), the Navy will be notified in writing via a FTMR, and Navy (in conjunction 

with USEPA Region II and NJDEP) approvals will be obtained. The FOl is 'responsible for initiating 

FTMRs; an FTMR will be initiated for all deviations from the Project Plan documents, as applicable. An 

example of an FTMR is provided as Figure 14-1. Copies of all FTMRs will b~ maintained with the on-site 

project planning documents and will be placed in the final evidence file. 

Minor modifications to field activities such as a slight offset of a sampling location will be initiated at the 

discretion of the FOl, subject to on-site approval by NWS Earle personnel. Approval for major 

modifications (e.g., elimination of a sampling pOint) must be obtained via an FTMR. 

14.2 LABORATORY CORRECTIVE ACTION 

In general, laboratory corrective actions are warranted whenever an out-of-control event or potential out

of-control event is noted. The specific corrective action taken depends on the specific analysis and the 

nature of the event. Generally, the following occurrences alert laboratory personnel that corrective action 

may be necessary: 

• QC data are outside established warning or control limits. 
~ 

• Method blank analyses yield concentrations of target analytes greater than acceptable levels. 
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• Undesirable trends are detected in spike recoveries or in duplicate APDs. 

• There is an unexplained change in compound detection capability. 

• Inquiries concerning data quality are received. 

REVISION 0 
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• Deficiencies are detected by laboratory QA staff audits or from performance evaluation sample test 

results. 

Corrective actions are typically documented for out-of-control situations on a corrective action form. 

Using a corrective action form, any employee may notify the QA/QC Officer of a problem. The QA/QC 

Officer generally initiates the corrective action by relating the problem to the appropriate Laboratory 

Manager and/or Internal Coordinator, who then investigates or assigns responsibility for investigating the 

problem and Its cause. Once determined, an appropriate corrective action is approved by the QA/QC 

Officer, its implementation is verified and documented on the corrective action form and it IS further 

documented through audits. 

14.3 CORRECTIVE ACTION DURING DATA VALIDATION AND DATA ASSESSMENT 

The need for corrective action may become apparent during data validation; interpretation, or 

presentation activities or problems may be identified as a result of oversight findings. The performance of 

rework, instituting a change in work procedures, or providing additional/refresher training ·are possible 

corrective actions. relevant to data evaluation activities. The PM will be responsible for approving the 

implementation of corrective action. 
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FIGURE 14-1 , ' 

TETRA TECH NUS 
FIELD TASK MODIFICATION REQUEST FORM 

Client Identification Project Number FTMR Number 

TO ___ -'-____________ Location _________ Date _______ _ 

Descnption: 

Reason for Change: 

Recommended Dispositi~:m: 

Field Operations Leader (Signature, if applicable) 

Disposition: 

Project Manager (Signature, if required) 

Distribution: 
Program Manager 
Quality Assurance Officer 
Project Manager 
Field Operations Leader __ _ 

Date 

Date 

Others as required ___________ _ 



15.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT 
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QA reports to management will be provided in three primary formats dUring the course of the NWS Earle 

Pre-Design Investigation. Data validation letter reports will be prepared on a Sample Delivery Group

specific basis and will summarize QA Issues for the subcontract laboratory data. In addition, daily verbal 

reports summariZing accomplishments and QA/QC issues during the field investigation will be provided by 

the FOL. Finally, monthly progress reports are provided by the PM to the Navy. In addition, a summary 

of data validation qualifiers and a completeness assessment for all project samples will be included in the 

PDI Report. 

15.1 CONTENTS OF PROJECT QUALITY ASSURANCE REPORTS 

The contents of the specifiC QA reports are as follows. The data validation reports address all major and 

minor laboratory noncompliances as well as noted sample matrix effects. In the event that major 

problems occur with the analytical laboratory (e.g., holding time exceedances or calibration 

noncompliances, etc.), the Data Validation Coordinator will notify the PM, the Program Manager, and the 

Laboratory Services Coordinator. Such notifications (if necessary) are typically provided via internal 

memoranda and are placed in the project file. Such reports contain a summary of the noncompliance, a 

synopsis of the impact on individual projects, and recommendations regarding corrective action and 

compensational adjustments. Corrective actions are initiated at the program level. 

The FOL will prOVide the PM with daily reports via telephone regarding accomplishments, deviations from 

the QAPP, upcoming activities, and a QA summary during the course of the field investigation. In 

addition, monthly project review meetings are held for all active Navy CLEAN projects. Issues discussed 

at the project review meeting include all aspects of budget and schedule compliance and QA/OC 

problems. The PM provides a monthly progress report to the Navy that addresses the project budget, 

scheaule; accomplishments, planned actiVities, required revisions of the OAPP, OA/QC issues, and 

intended corrective actions. 

15.2 INDIVIDUALS RECEIVING/REVIEWING QUALITY ASSURANCE REPORTS 

Data validation QA Reports are provided to the PM for Inclusion In the project files. In the event that 

major problems are observed for a given laboratory, the Program Manager, Deputy Program Manager, 

QAM, PM, and Laboratory Services Coordinator are prOVided with copies of the OA report. Weekly field 

progress reports are prOVided to the PM by the FOL. Monthly progress reports are provided to the Navy 

CLEAN Program Manager and the Navy CLEAN Contracting Officers Technical Representative. 
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1.0 INTRODUCTION 

Rev.O 
April 2003 

This Health and Safety Plan (HASP) provides practices and procedures for Tetra Tech NUS, Inc. (TtNUS) 

and subcontractor personnel engaged in environmental investigation activities at the Naval Weapon~ 

Station (NWS) Earle In Colts Neck, Monmouth County, New Jersey. This HASP must be used in 

conjunction with the TtNUS Health and Safety Guidance Manual. Both of these documents must be 

present at the site dunng the performance of site activities. The GUidance Manual provides detailed 

information pertaining to the HASP as well as applicable TtNUS Standard Operating Procedures (SOPs). 

This HASP and the contents of the GUidance Manual were developed to comply with the requirements 

stipulated in 29 CFR 1910.120 (Occupational Safety and Health Administration's [OSHA's] Hazardous 

Waste Operations and Emergency Response Standard); OSHA's Construction Industry Standards, 29 

CFR 1926; and NWS Earle procedures and protocol, as they may apply. 

This HASP has been developed using the latest available information regarding known or suspected 

chemical contaminants and potential physical hazards associated with the proposed work at the site. The 

HASP will be modified If new Information becomes available. All changes to the HASP will be made with 

the approval of the TtNUS Project Health and Safety Officer (PHSO) and the TtNUS Health and Safety 

Manager (HSM). Requests for modifications to the HASP will be directed to the PHSO, who will 

determine if the changes are necessary. The PHSO will notify the Project Manager (PM), who will notify 

affected personnel of changes. 

1.1 KEY PROJECT PERSONNEL AND ORGANIZATION 

This section defines responsibility for site safety and health for TtNUS and subcontractor employees 

engaged in onslte activities. Personnel assigned to these positions will exercise the primary responsibility 

for onslte health and safety. These persons will be the pnmary point of contact for questions regarding the 

safety and health procedures and the selected control measures that are to be implemented for onsite 

activities. 

• The TtNUS PM is responsible for the overall direction of health and safety for this project. 

• The PHSO IS responsible for developing this HASP in accordance with applicable OSHA regulations. 

Specific responsibilities include: 

i. Providing information regarding site contaminants and physical hazards associated with the site. 

ii. Establishing air monitonng and decontamination procedures. 

iii. Assigning personal protective equipment (PPE) based on task and potential hazards. 
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iv. Determining emergency response procedures and emergency contacts. 
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v. Stipulating training requirements and reviewing appropriate training and medical surveillance 

certificates. 

vi. Providing stat:ldard work practices to minimize potential Injuries and exposures associated with 

hazardous waste work. 

vii. Modify this HASP, as it becomes necessary. 

• The TtNUS Field Operations leader (FOl) is responsible for implementation of the HASP with the 

assistance of an appointed Site Safety Officer (SSO). The FOl manages field activities, executes the 

Work Plan, and enforces safety procedures as applicable that plan. 

• The SSO supports site activities by advIsing the FOl on aspects of health and safety onsite. These 

duties may include: 

i. Coordinates health and safety activities with the FOL. 

ii. Selects, applies, Inspects, and maintains PPE. 

iii. Establishes work zones and control points in areas of operation. 

iv. Implements air monitoring program for onsite activities. 

v. Verifies training and medical clearance of onsite personnel status in relation to site activities. 

VI. Implements Hazard Communication, Respiratory Protection Programs, and other associated 

health and safety programs as they may apply to site actiVities. 

vii. Coordinates emergency services. 

viii. Provides site-specific training for onsite personnel. 

IX. Investigates accidents and injuries (see Attachment I - Illness/Injury Reporting Procedure and 

Form) 

x. Provides input to the PHSO regarding the need to modify, this HASP, or applicable health and 

safety associated documents as per site-specific requirements. 

• Compliance with the reqUirements stipulated in this HASP is monitored by the SSO and coordinated 

through the TtNUS HSM. 
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1.2 SITE INFORMATION AND PERSONNEL ASSIGNMENTS 

Site Name: !..:N:.!.W.!";S~E",,a~rl~e ______ _ 
EFANE RPM: Michele DiGeambeardino 
Site Contact: Lawrence Burg 

Addr. ss: 201 Highway 34 South Colts Neck, NJ 
Phone Number: (610) 595-0567 (Ext. 117) 
Phone Number: (732) 866-2621 

Scheduled Activities: Site activities that will be addressed in this HASP include excavation of test 
trenches, soil boring and split spoon sampling, sediment sampling, wetlands delineation, and surveying 
activities. Further details on these and other site tasks are in Section 4 of this HASP. 

Dates of scheduled activities: Site activities will begin in the Spring of 2003. 

Project Team: 

TtNUS Management Personnel: Disciplinerrasks Assigned: 

Daniel C. Witt, P.E, Project Manager 
\ 

r 

TBA Field Operations Leader (FOL) 

TBA Project Geologist 

Matthew M. Soltis, CIH, CSP Health and Safety Manager 

Donald J. Westerhoff, CSP Project Health and Safety Officer (PHSO) 

TBA Site Safety Officer (SSO) 

Other Potential TtNUS Project Personnel: 

Tom Patton Eguipment Manager 

Non-TtNUS Personnel Affiliation/Disciplinerrasks Assigned 

TBA Excavation contractor 

TBA Drrlling contractor 

TBA Analytical Laboratory 

TBA Surveying contractor 

Hazard Assessment (for purpose of 29 CFR 1910.132) for HASP preparation has been conducted by: 

Donald J. Westerhoff, CSP 
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2.0 EMERGENCY ACTION PLAN 

2.1 INTRODUCTION 
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/ 

This section is to direct and guide field personnel in the event of an emergency. All site activities are 

coordinated with the client contacts. In the event of an onsite emergency, personnel will evacuate to a 

safe place of refuge and notify the NWS Earle Emergency Coordinator who is the Fire Chief. The NWS 

Earle emergency staff will coordinate on-site activities. They are the only authorized emergency 

responders who provide service in emergency situations. TtNUS and subcontractor personnel will notify 

the NWS Earle Emergency Dispatcher and only provide initial or incipient stage emergency response 

measures. Workers who are ill or who have suffered a non-serious Injury may be transported by site 

personnel to nearby medical facilities, provided that such transport does not aggravate or further endanger 

the welfare of the Injured or ill person. The NWS Earle emergency response agencies listed in this plan 

are fully capable of providing the most effective response, and as such, are designated as the primary 

responders. These agencies are located within a reasonable distance from the area of site operations, 

which ensures adequate emergency response time. The TtNUS Project Manager and HSM are to be 

notified in the event of an onsite incident. This Emergency Action Plan 'conforms to the requirements of 

29 CFR 1910.38(a), as allowed in 29 CFR 1910.120(1)(1)(ii). 

TtNUS will, through necessary services, prOVide the following emergen~y action measures: 

• Incipient stage fire-fighting support and prevention 

• Incipient spill control and containment measures and prevention 

• Removal of personnel from emergency situations 

• Initial medical support for Injuries or illnesses requiring basic first aid 

• Site control and security measures as necessary 

2.2 PRE-EMERGENCY PLANNING 

Through the initial hazard/risk assessment effort, emergencies resulting from chemical, physical, or fire 

hazards are the types of emergencies that could be encountered dUring site activities. 

To minimize and eliminate the potential for these emergency situations, pre-emergency planning activities , 

will include the following (which are the responsibility of the SSO and/or the FOL): 

• Coordinating with local Emergency Response personnel to ensure that TtNUS emergency action 

activities are compatible with existing emergency response procedures. NWS Earle Fire Protection 
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and Emergency Services will be notified about scheduled events and activities. This is most 

imperative in situations where their services may be required. 

• 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: 

Chemical inventory (of chemicals used onsite), with Material Safety Data Sheets (MSDSs). 

Onsite personnel medical records (Medical'Data Sheets). 

A log book identifying personnel onsite each day. 

Hospital route map with directions (these should also be placed in each site vehicle). 

Emergency notification - phone numbers. 

The TtNUS FOL will be responsible for the following tasks: 

• Identifying a chain of command for emergency action. 

• Educating site workers to the hazards and control measures associated with planned activities at the 

site, and providing early recognition and prevention, where possible. 

• Periodically performing practice drills to ensure site workers are familiar with incidental response 

measures. 

• Providing the necessary equipment to safely accomplish identified tasks. 

2.3 EMERGENCY RECOGNITION AND PREVENTION 

2.3.1 Recognition 

Emergency situations that may be encountered during site activities will generally be recognized by visual 

observation. Visual observation is primarily relevant for physical hazards that may be associated with the 

proposed scope of work. Visual observation will also playa role in detecting some chemical hazards. To 

adequately recognize chemical exposures, site personnel must have a clear knowledge of signs and 

symptoms of exposure associated with site contaminants. This information is provided in Table 6-1. 

Tasks to be performed at the site, potential hazards associated with those tasks, and the recommended 

control methods are discussed in detail in Sections 5.0 and 6.0. Additionally, early recognition of hazards 

will be supported by daily site surveys to eliminate a situation predisposed to an emergency. The FOL 

and/or the SSO will be responsible for performing surveys of work areas before initiating site operations 

and periodically while operations are being conducted. Findings will be documented by the FOL and/or 

the SSO in the Site Health and Safety logbook; however, site personnel will be responsible for reporting 

hazardous situations. Where potential hazards exist, TtNUS will initiate control measures to prevent 

adverse effects to human health and the environment. 
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The above actions will provide early recognition for potential emergency situations and allow TtNUS to 

initiate necessary control measures. However, if the FOL and the SSO determine that control measures 

are not. sufficient to eliminate the hazard, TtNUS will withdraw from the site and notify the appropriate 

response agencies listed in Table 2-1. 

2.3.2 Prevention 

TtNUS and subcontractor personnel will minimize the potential for emergencies by following the Health 

and Safety Guidance Manual and ensuring compliance with the HASP and applicable OSHA regulations. 

Daily site surveys of the work areas will also assist in the prevention of illness/injuries by identifying 

potential hazards and Initiating appropriate control measures. The FOL or SSO will conduct these surveys 

at the beginning of each workday. 

2.4 EVACUATION ROUTES, PROCEDURES, AND PLACES OF REFUGE 

An evacuation will be initiated whenever recommended hazard controls are insufficient to protect the 

health, safety, or welfare of site workers. Specific examples of conditions that may initiate an evacuation 

include, but are not limited to, the following: severe weather conditions; fire or explosion; monitoring 

instrumentation readings that indicate levels of contamination are greater than established action levels; 

and evidence of personnel overexposure to potential site contaminants. 

In the event of an emergency requiring evacuation, personnel will Immediately stop activities and report to 
~ 

the designated safe place of refuge unless doing so would pose additional risks. When evacuation to the 

primary place of refuge is not possible, personnel will proceed to a designated alternate location and 

remain until further notification from the TtNUS FOL. Other safe places of refuge will be identified before 

the commencement of site activities by the SSO and will be conveyed to personnel as part of the pre

activities training session. This Information will be reiterated dUring daily safety meetings. Whenever 

possible, the safe place of refuge will also serve as the telephone communications point for that area. 

DUring an evacuation, personnel will remain at the refuge location until directed otherwise by the TtNUS 

FOL or the On-scene Incident Commander. The FOL or' the SSO will perform a head count at this 

location to account for and to confirm the location of site personnel. Emergency response personnel will 

be immediately notified of unaccounted personnel. The SSO will document the names of personnel onsite 

(on a daily basis) in the site Health and Safety Logbook. This information will be used to perform the head 

count in the event of an emergency. 
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Evacuation procedures will be discussed during the pre-activities training session before the initiation of 

project tasks. Evacuation routes from the site and safe places of refuge are dependent on the location at 

which work is being performed and the circumstances under which an evacuation is required. 

Additionally, site location and meteorological conditions (i.e., wind speed and direction) may dictate 

evacuation routes. As a result, assembly pOints will be selected and communicated to the workers relative 

to the site location where work is being performed. Evacuation should always take place in an upwind 

direction from the site. 

2.5 ' EMERGENCY ALERTING AND ACTION/RESPONSE PROCEDURES 

TtNUS personnel will work in close proximity at NWS Earle. As a result, hand signals, voice commands, 

and line-of-site communication will be sufficient to alert site personnel of an emergency. When project 

tasks are performed simultaneously on different sites, cell phones or air/vehicle horns will be used to 

communicate emergency situations. If an emergency warranting evacuation occurs, the following 

procedures are to be initiated: 

• Initiate the evacuation via hand signals, voice commands, line-of-site communication, cell phones or 

air/vehicle horns. The follOWing signals shalt be used when communication via air/vehicle horn is 

necessary: 

HELP 

EVACUATION 

three short blasts 

three long blasts 

• Report to the designated refuge point. 

• Once nonessential personnel are evacuated, appropnate response procedures will be enacted to 

control the situation. 

• Give the FOL (FOL will serve as the Incident Coordinator) pertinent incident details. 

TtNUS personnel will perform removal of personnel from emergency situations and may provide initial 

medical support for injuries/illnesses requiring only first aid level support. Medical attention above that 

level will require assistance and support form the designated emergency response agency. Attachment I 

provides the procedure to follow when reporting an injury/illness and the form to be used for this purpose. 

If the emergency involves exposures to chemicals, follow the steps provided in Figure 2-2 . 
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In the event that site personnel cannot mitigate the hazardous situation, the FOL and/or SSO, will enact 

emergency notification procedures to secure additional assistance in the following manner: . 

Dial the NWS Earle Emergency Center immediately and then call other pertinent emergency contacts 

listed in Table 2-1 to report the incident. Give the emergency operator the location of the emergency, the 

type of emergency, the number of personnel injured, and a brief description of the incident. Stay on the 

phone and follow the instructions given by the operator. The operator will then notify and dispatch the 

proper emerg'ency response agencies. 

2.6 EMERGENCY CONTACTS 

Before initiating field activities, personnel will be thoroughly briefed on the emergency procedures to be 

followed in the event of an accident. Table 2-1 provides a list of emergency contacts and their associated 

telephone numbers. This table must be posted where it is readily available to site personnel. Facility 

maps should also be posted showmg potential evacuation routes ar]d designated meeting areas 
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TABLE 2-1 

EMERGENCY REFERENCE 
NWS EARLE, NEW JERSEY 

CONTACT 

Emergency Center: Police, Fire, Ambulance 

Fire Department, NWS Earle 

Security, NWS Earle 

NWS Earle, UXO Support (Chief Winkle) 

Riverview Medical Center 

New Jersey Poison Control Center 

New Jersey One Call (Underground Utility Locator) 

National Response Center 

Chemtrec 

NWS Earle Base Contact - Larry Burg 

EFANE RPM - Michele DiGeambeardino 

TtNUS Project Manager - Dan Witt, P.E. 

Health and Safety Manager - Matthew M. Soltis, CIH, CSP 

Project Health and Safety Officer - Donald J. Westerhoff, CSP 

2-6 

PHONE NUMBER 

2911 
or 

(732) 866-2911 

(732) 866-2333 

(732) 866-2291 

(732) 866-2009 

(732) 741-2700 

(800) 962-1253 

(800) 272-1000 

(800) 424-8802 

(800) 424-9300 

(732) 866-2621 

Rev.O 
April 2003 

(732) 327-2717 -pager 

(732) 539-1929 -cell 

(610) 595-0567 ext. 117 

(412) 921- 8259 

(412) 921-8912 

(412) 921-7281 
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2.7 EMERGENCY ROUTE TO HOSPITAL 

Riverview Medical Center; 1 Riverview Plaza, Red Bank, New Jersey 07701 

Directions from Malnside Base: 

Rev.O 
Apnl2003 

Turn Route 34 north to County Road O. At the liT" turn right onto Swimming River Road. Make a left onto 

Sycamore Avenue. In Shrewsbury, turn left on to Broad Street. Make a right onto Front Street and an 

immediate left onto Wharf Avenue. f)The hospital is on the right. 

FIGURE 2-1 

ROUTE MAP FROM MAIN SIDE NWS EARLE TO RIVERSIDE MEDICAL CENTER 

FULL ROUTE DESTINATION 
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FIGURE 2-1A 
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ROUTE MAP FROM WATERFRONT NWS EARLE TO RIVERSIDE MEDICAL CENTER 

Directions from the Waterfront: 

Take Normandy Road south. 0 Make the first left onto Sleepy Hollow Road. At the 'T' turn right onto 

Chapel Hill Road. Turn left onto Route 35. After crossing Cooper's Bridge, make a left onto Front Street. 

After crossing Maple, take the second left onto Wharf Avenue. 4?) Riverview Hospital is on the right. 

FULL ROUTE Destination 

bij~~~;::;4~; 
'~'>".' .. <' •. ;' ,'Cih' 
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2.8 DECONTAMINATION PROCEDURES / EMERGENCY MEDICAL TREATMENT 
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Dunng a site evacuation, decontamination procedures will be performed only If doing so does not further 

jeopardize the welfare of site workers. Decontamination will Qot be performed if the incident warrants 

immediate evacuation. However, It IS unlikely that an evacuation would occur.that would require workers 

to evacuate the site without first performing the necessary decontamination procedures. 

2.9 INJURY/ILLNESS REPORTING 

If TtNUS personnel are Injured or develop an Illness as a result of working on site, the TtNUS 

"Injury/Illness Procedure" (Attachment I) must be followed. Following this procedure it is necessary for 

documenting the information obtained at the time of the incident. 

Pertinent information regarding allergies to medications or other special conditions will be provided to 

medical services personnel. This information is liste.d on Medical Data Sheets filed onsite. If an exposure 

to hazardous materials has occurred, provide information on the chemical, physical, and toxicological 

properties of the subject chemical(s) to medical service personnel. 

2.10 PPE AND EMERGENCY EQUIPMENT 

PPE normally available for the project will also be available for use in case of an emergency or spill 

Incident. 

A first aid kit, eye wash units, and fire extinguishers will be maintained on-site and shall be immediately 

available for use in case of an emergency. 
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FIGURE 2-2 
EMERGENCY RESPONSE PROTOCOL 

Rev.O 
April 2003 

The purpose of this protocol is to provide guidance for the medical management of injury situations. 

In the event of a personnel injury or accident: 

• Rescue, when necessary, employing proper equipment and methods. 

• Give attention to emergency health problems -- breathing, cardiac function, bleeding, and shock. 

• Transfer the victim to the medical facility designated in this HASP by suitable and appropriate 

conveyance (i.e. ambulance for serious events) 

• Obtain as much exposure history as possible (a Potential Exposure report is attached). 

• If the Injured person is a Tetra Tech NUS employee, call the medical facility and advise them that the 

patient(s) is/are being sent and that they can anticipate a call from the WorkCare physician. 

WorkCare will contact the medical facility and request specific testing which may be appropriate. 

WorkCare physicians will monitor the care of the victim. Site officers and personnel should not 

attempt to get this information, as thiS activity leads to confusion and misunderstanding. 

• Call WorkCare at 1-800-455-6155 enter Extension 109, or follow the voice prompt for after hours and 

weekend notification, and be prepared to provide: 

Any known information about the nature of the injury. 

As much of the exposure history as was feasible to determine in the time allowed. 

Name and phone number of the medical facility to which the victim(s) has/have been taken. 

Name(s) of the Involved Tetra Tech NUS, Inc. employee(s). 

Name and phone number of an informed site officer who will be responsible for further 

investigations. 

Fax appropriate information to WorkCare at (714) 456-2154. 

• Contact Corporate Health and Safety Department (Matt Soltis) at 1-800-245-2730. 

• Contact the Human Resources Manager (Marilyn Duffy) at 1-800-245-2730. 

As data is g«lthered and the scenario becomes more clearly defined, this information should be forwarded 

to WorkCare. 

WorkCare will compile the results of data and provide a summary report of the incident. A copy of this 

report will be placed in each victim's medical file in addition to being distributed to appropriately designated 

company officials. 

Each involved worker will receive a letter describing the incident but deleting personal or individual 

comments. A personalized letter describing the individual findings/results will accompany this generalized 

summary. A copy of the personal letter will be filed in the continuing medical file maintained by WorkCare. 
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Name: 

FIGURE 2-2 (continued) 
:WORKCARE 

POTENTIAL EXPOSURE REPORT 

Date of Exposure: 

Rev.O 
April 2003 

Social Security No.: Age: Sex: 

Client Contact: Phone No.: 

Company Name: 

I. Exposing Agent .' 
Name of Product or Chemicals (if known).: ____________________ _ 

Characteristics (if the name is not known) 
Solid Liquid Gas Fume Mist Vapor 

II. Dose Determinants 
What was individual dOlng?.....,.. __ -,--:-_-,-_.,--___ --,-__ --:~---------
How long did Individual work in area before signs/symptoms developed? 
Was protective gear being used? If yes, what was the PPE? 
Was their skin contact? ___ ~-----------------------
Was the exposing agent inhaled? _______________________ _ 
Were other persons exposed? If yes, did they expenence symptoms? 

III. Signs and Symptoms (check off appropriate symptoms) 

IV. 

Immediately With Exposure: 
Burning of eyes, nose, or throat 
Tearing 
Headache 
Cough 
Shortness of Breath 

Weakness 
Nausea / Vomiting 
Shortness of Breath 
Cough 

Delayed Symptoms: 

Present Status of Symptoms (check off appropriate symptoms) 
Burning of eyes, nose, or throat 
Tearing 
Headache 
Cough 
Shortness of Breath 
Chest Tightness / Pressure 
Cyanosis 

Chest Tightness / Pressure 
Nausea / Vomiting 

Dizziness 
Weakness 

Loss of Appetite 
Abdominal Pain 

Headache 
Numbness / Tingling 

Nausea / Vomiting 
Dizziness 

Weakness 
Loss of Appetite 
Abdominal Pain 

Numbness / Tingling 

Have symptoms: (please check off appropriate response and give duration of symptoms) 
Improved: Worsened: Remained Unchanged: 

V. Treatment of Symptoms (check off appropriate response) 
None: Self-Medicated: Physician Treated: 
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3.0 SITE BACKGROUND 

3.1 SITE HISTORY AND LOCATION 

Rev.O 
April 2003 

The NWS Earle is located in the central coastal region of Monmouth County in Colts Neck, New Jersey, 

approximately 35 miles south of New York City and 70 miles northeast of Philadelphia. It is situated on 

approximately 11,134 acres and includes a Mainside area, which is 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 Waterfro~t areas are linked by a narrow tract of land that serves as a 

right-of-way for a government road and railroad. 

The main entrance to NWS Earle is located off State Route 34, and the entrance to the Waterfront area is 

located adjacent to State Route 36. 

The majority of the land at the Mainside area IS undeveloped land associated with ordnance operations, 

production, and storage facilities; the undeveloped land is encumbered by explosive ~afety quantity distance 

(ESOO) arcs. Land use at the Mainside facility includes residences, office buildings, workshops and 

warehouses, recreational areas, open space, and undeveloped land. The area around the Mainside facility 

includes agricultural areas, vacant land, and lOW-density residential land. 

3.1.1 Site 13 

Site 13 is located at least partially within ESOO arcs. Therefore, future development at this site is severely 

restncted. The OPOO Yard 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 battenes 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. Since the 

primary function of this site was scrap metal storage, it is unlikely that any unexploded ordnance (UXO) 

would be present in the fill material, however, ordinance "shapes" have been encountered at this site during 

previous intrusive activities. Ordnance handling only occurs within specifically designated areas of NWS 

Earle. Obvious fill material is present at the ground surface at several places across the site. A partial 

removal of exposed debris was performed by NWS Earle public works employees in the summer of 1997. 

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

Plain Physiographic Province. The Mainside area, which includes Site 13, lies in the outer Coastal Plain, 

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

ranging from approximately 100 to 300 feet above mean sea level (MSL). The most significant topographic 
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relief within the Mainside area is Hominy Hills, a northeast-southwest-trending group of low hills located near 

the center of NWS Earle. 
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4.0 SCOPE OF WORK 

Rev.O 
April 2003 

This section describes the project tasks that will be performed at NWS Earle. Additionally, each task has 

been evaluated and the associated hazards and recommended control measures are listed In Table 5-1 of 

this HASP. If new tasks are to be performed at the site, Table 5-1 and this section will be modified 

accordingly. 

The following IS a list of activities that are proposed for the investigation: 

• Mobilization and demobilization - These tasks include the procurement and shipping of equipment 

and materials for the field investigation; review of planning documents; site reconnaissance (site 

characterization, site preparation, layout of sampling and test trench locations, obtaining necessary 

utility or UXO clearances, Isolation physical hazards, etc.) 

• Test trench excavations - Test trenches will be excavated to define the lateral extent of Site 13. 

• SOil boring and sampling activities (using hollow stem auger techniques) - Three soil borings will be 

installed within the landfill area to characterize the subsurface conditions at Site 13. Representative 

samples will be collected from each split-barreled sampler and a total and 10 soil samples will be 

collected from the soil boring to be submitted to a geotechnical laboratory for analysIs. 

• Decontamination of sampling and heavy equipment - Heavy equipment (drill rig) will be cleaned and 

decontaminated with high-pressure wash (pressure washer). Sampling equipment (split spoon, 

trowels, etc.) will be decontaminated with soap (Iiquinox or equivalent) and water and allowed to air 

dry. 

• Topographic and Point SurveYing - Ground surface topography, physical features, and point survey of 

the soil boring locations, test trench locations, wetland delineation stakes/flagging, and sediment 

sampling locations will be obtained from a New Jersey licensed surveyor. 

• Wetlands Delineation - The wetlands delineation will include Site 13, contiguous areas within 50 feet 

of the Site 13 limits as presented in the Feasibility Study, and 500 feet of the channelized stream 

upstream of Site 13. 

• Sediment sampling - Sediment sampling will be performed in a half circle pattern bounding sediment 

sample location SD03 which is adjacent to the landfill in an area where landfill soil was deposited via 

erosion. 

These activities represent a summarization of the tasks as they apply to the scope and application of this 

HASP. If additional tasks are determined to be necessary, this HASP will be amended and a hazard 

evaluation of the additional tasks will be performed. 
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5.0 TASKS/HAZARDS/ASSOCIATED CONTROL MEASURES 

Revision 0 
April 2003 

Table 5-1 of this section serves as the primary portion of the site-specific HASP that identifies 'the tasks 

that are to be performed as part of the scope of work, This table will be modified and incorporated into 

this document as new or additional tasks are performed at the site. The anticipated hazards, 

recommended control measures, air-monitoring recommendations, required PPE, and decontamination 

measures for each site task are discussed In detail. This table and the associated control measures shall 
.' 

be changed if the scope of work, contaminants of concern, or other conditions change, 

Through using the table, site personnel can determine which hazards are associated with each task and at 

each site, and what associated control measures are necessary to minimize potential exposure or injuries 

related to those hazards. The table also assists field team members in determining which PPE and 

decontamination procedures to use based on proper air monitoring techniques and site-specific 

conditions. 

The TtNUS Health and Safety Guidance Manual accompanies this table and HASP. The guidance 

manual further explains supporting programs and elements for other site-specific aspects as required by 

29 CFR 1910.120. The Guidance Manual should be referenced for additional information regarding air 

monitoring instrumentation, decontamination activities, emergency response, hazard assessments, 

hazard communication and hearing conservation programs, medical surveillance, PPE, respiratory 

protection, site control measures, standard work practices, and training requirements. Many TtNUS SOPs 

are also provided in the Guidance Manual. 

Safe Work Permits issued for exclusion zone activities (See Section 10.10 ,and Attachment IV) will use 

elements defined in Table 5-1 as its primary reference. The FOL and/or the SSO completing the Safe 

Work Permit will add additional site-specific information. In situations in which the Safe Work Permit IS 

more conservative than the direction provided in Table 5-1 due to the incorporation of site-specific 

elements, the Safe Work Permit will be followed. Attachment VI IS the "Standard Operating Procedures 

for Unexploded Ordnance Avoidance Operations." Additional site-specific information will be added to the 

Safe Work Permit by the FOL and/or the SSO. 

5.1 GENERAL SAFE WORK PRACTICES 

In addition t.o the task-specific work practices identified on Table 5-1 general safe work practices should 

be followed when conducting work involving known and unknown site hazards. These safe work practices 

5-1 eTa 0851 



Revision 0 
April 2003 

establish a pattern of general precautions and measures for reducing risks associated with hazardous site 

operations. 

• Refrain from eating, drinking, chewing gum or tobacco, taking medication, or smoking in contaminated 

or potentially contaminated areas or where the possibility'for the transfer of contamination exists. 

• Wash hands and face thoroughly upon leaving a contaminated or suspected contaminated area. A 

thorough shower and washing must be conducted as soon as possible if excessive skin contamination 

occurs. 

• Avoid contact with potentially contaminated substances by walking around puddles, pools, mud, or 

other such areas. Avoid, whenever possible, kneeling on the ground or leaning or sitting on 

equipment. 

• Be aware of the location of the nearest telephone and the emergency telephone numbers. See 

Section 2.0, Table 2-1. 

• Rehearse unfamiliar operations prior to implementation. 

• Maintain visual contact with each other and with other on-site team members by remaining in close 

proximity in order to assist each other In case of emergency. 

• Establish appropriate safety zones including support, contamination reduction, and exclusion zones. 

• Minimize the number of personnel and equipment in contaminated areas (such as the exclusion 

zone). Non-essential vehicles and equipment should remain within the Support Zone. 

• Establish appropriate decontamination procedures for leaving the site. 

• Observe coworkers for signs of toxic exposure and heat stress. Inform co-workers of potential 

symptoms of illness, such as headaches, dizziness, nausea, or blurred vision. 

• Always stand upwind from the excavation site and away from the reach of the backhoe, tires, and 

outrigger. 

• Establish hand signals with the backhoe operator. 

• Work areas must be kept free of ground clutter. 

• When in operation, personnel will remain more than three feet from the boom. 

5.2 DRILLING OPERATIONS - SAFE WORK PRACTICES 

The following Safe Work Practices are to be followed when working in or around drill rigs. 

5.2.1 Before Drilling Operations 

• Identify all underground utilities and buried structures before drilling. Use the Utility Locating and 

Excavation Clearance Standard Operating Procedure provided in Attachment II. See notes for the 

time lines required on and off-Base utility clearances under mobilization/demobilization Section 4.1. 
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• All drilling rigs will be inspected by the SSO (or designee), prior to the acceptance of the equipment at 

the site and prior to the use of the equipment.' All repairs or deficiencies identified will be corrected 

prior to use: The inspection will be accomplished using the Equipment Inspection Checklist provided 

in Attachment III. Inspection frequencies will be once every 10 day shift or following repairs, 

• The work area around the point of operation will be graded to the extent possible to remove any trip 

hazards near or surroun'ding operating equipment. 

• The driller's helper will establish an equipment stagmg and lay-down plan. The purpose of this is to 

keep the work area clear of clutter and slips, trips, and fall hazards. Mechanisms to secure heavy 

objects such as auger flights will be provided to avoid the collapse stacked equipment. 

• Potentially contaminated tooling will be wrapped in' polyethylene sheeting for storage and transport to 

the centrally located decontamination unit. 

5.2.2 During Drilling Operations 

• Minimize contact to the extent possible with contaminated tooling and environmental media. 

• Support functions (sampling and screening stations) will be maintained a minimum distance from the 

drilling rig of the height of the mast plus five feet to remove these activities from within physical hazard

boundaries. 

• Only qualified operators and knowledgeable ground crew personnel will participate in the operation of 

the drill rig. All drill rig operators will be instructed in the location and operation of emergency stop 

buttons, sWitches or other devices and these shall in good operating condition and inspected daily. 

• In order to minimize contact with potentially contaminated tooling and media and to minimize lifting 

hazards, multiple personnel should move heavy tooling, where necessary. 

• Only personnel absolutely essential to the work activity will be allowed in the exclusion zone. Site 

visitqrs will be escorted at all times. 

\ 
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5.2.3 Aft r Drilling Operations 

Revision 0 
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• All equipment used within the exclusion zone will undergo a complete decontamination and evaluation 

by the SSO to determined cleanliness prior to moving to the next location, exiting the site, or prior to 

down time for maintenance. 

• All motorized equipment will be fueled prior to the commencement of the day's activities. During 

fueling operations all equipment will be shutdown and bonded to the fuel provider. 

• When not in use all drill rigs will be shutdown, emergency brakes set, and wheels chocked. 

• All areas subjected to subsurface investigative methods will be restored to equal or better condition 

than original to remove any contamination brought to the surface and to remove any physical hazards. 

In situations where these hazards cannot be removed these areas will be barricaded to minimize the 

Impact on field crews working in the area. 

5.3 EXCAVATION - GENERAL SAFE WORK PRACTICES 

5.3.1 Before Excavation Activities -.,"" 

• Although not anticipated to be present at Site 13, efforts to locate and clear underground utilities and 

buried structures must be performed before 'the commencement of excavation activities. Use the 

Utility Locating and Excavation Clearance Standard Operating Procedure provided in Attachment II. 

This includes an evaluation of the intended loading areas to insure swing patterns of excavators are 

not nearing any overhead power lines. A minimum clearance of 20 feet must be maintained from 

overhead power lines unless positive control of the energy source may be obtained. See Attachment 

" for additional information. 

• All excavation boundaries will be demarcated with appropriated signage warning of construction 

activities in progress. Signs shall be used also for Informational purposes as well to direct personnel, 

to indicate PPE requirements. 

• All heavy equipment will be subjected to an equipment inspection, upon arrival on-site and prior to 

leaving: This inspection will be recorded on the Equipment Inspection Checklist provided in 

Attachment III of this HASP. 

• Establish traffic patterns for foot and small vehicular traffic out of the pattern for heavy equipment. 
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• All traffic patterns for heavy equipment will be constructed to maintain traffic flow a minimum of 10 feet 

from unsupported walls (excavation boundaries) Note: The standard (29 CFR 1926 Subpart P) 

stipulates 2 feet distance from unsupported walls for resource staging. However, a maintenance 

distance of 10 feet will be maintained until soil classification is complete supporting a closer distance. 

• All ground personnel will be provided with reflective vests to increase visibility and air horns to signal 

loud trucks and heavy equipment. 

• All operators traveling over public roadways will carry a Commercial Drivers License (Class B 

minimum) and up-to-date medical clearance. 

5.3.2 During Excavation Activities 

• Ground activities should be supported with a ground spotter. 

• Minimize the number of personnel in the excavation area. 

• Heavy equipment and vehicles will maintain a safe dist~nce (at least 3 feet) from the edges of open 

excavations to prevent potential excavation collapse or tipping of equipment/vehicles 
I 

• No personnel associated with this field effort will enter any excavation. 

5.3.3 After Excavation Activities 

• Excavations will not be left unattended. All excavations will be backfilled Immediately after 

completion. 
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Demobilization 

r. 

1) Exposure to potential site 
contaminants is not anticipated during this 
activity. However, chemicals brought on 
site in support of field activities are to be 
identified, logged, accompanied by an 
appropriate MSDS, properly stored, and 
evaluated for purposes of hazard 
communication. 

Physical hazards: 

Potential physical hazards associated with 
this task may include: 

2) Lifting (muscle strains and pulls) 
3) Pinches and compressions 
4) Slip, trips, and falls 
5) Vehicular and foot traffic 

1) To eliminate potential chemical hazards associated with this task ensure the 
following: 
- A chemical inventory list is generated for all chemicals brought on site (Complete 
Section 5.0 of the Health and Safety Guidance Manual). 
- Material Safety Data Sheets must be available for all chemicals brought on site 
(Complete Section 5.0 of the Health and Safety Guidance Manual). 
- Materials are stored in accordance with recommended practices and according 
to compatibility (See MSDS for storage and compatibility recommendallons). 

Physical hazards: 

2) Use machinery or multiple personnel for heavy lifts. 
- Use proper lifting techniques. 
3) Keep any machine guarding in place. Avoid moving parts. Use tools or 
equipment where necessary to avoid contacting pinch POints. 
4) Preview and prepare work locations where unstable/uneven terrain exists. 
Barncade all excavations and embankments deeper than 2 feet. 
5) Identify all access/egress routes and locations to within established areas of 
operation. 
- All equipment capable of self-propelled movement will be equipped with 
movement alarms as applicable. 
- Traffic regulations for NWS Earle are to be followed as posted. 

TABLE 5-1 
TASKS/HAZARDS/CONTROL MEASURES 

NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE 1 OF6 

Mobilizallon/demobilization activities is intended to initiate and proceed 
in Level D protection: 

Level D - (Minimum Requirements) 
Standard field attire (Sleeved shirt; long pants; or coveralls) 

- Safety shoes or boots with steel toe l' 
- Safety glasses 1 
- Hardhat (when overhead hazards exists, or identified as an operation 
requirement) 
- Heanng protection for high noise areas, or as directeG on an op'eration 
by operation scenario. As a general rule of thumb, if you need to raise 
your voice to be heard while engaged in conversation with someone 
who is Within 2 feet of your position, you may be exposed to excessive 
noise levels and should use hearing protection. 

Note: The Safe Work Permit(s) for this task (see Attachment IV) will be 
issued at the beginning of each day to address the tasks planned for 
that day. As part of this task, additional PPE may be aSSigned to reflect 
site-specific conditions or special considerations or conditions 
associated with any identified task. :. 

As potential site contaminants are not antiCipated as 
part of this task, personal decontamination is not 
required. 

All equipment arriving/leaving the site will be inspected 
prior to permitting thiS equipment to enter or eXit the 
site. The SSO Will inspect the equipment and give the 
clearance to allow the equipment to pass. Failure to 
pass inspection will prohibit entering or exiting the site 
as applicable. All eqUipment that fails the inspection 
will have to be decontaminated again to a level 
acceptable to the SSO prior to passage on or off site. 
All eqUipment permitted to pass on/off site will be 
documented uSing an Equipment Inspection Checklist. 
This form may be found in Attachment III of this HASP. 
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Excavation Test Trenches 
define lateral extent at Site 

13 1) Previous analytical data identified 
various contaminants of concern 
including metals, PCBs, various 
pesticides'and VOCs (primarily 
chlorinated solvents and associated 
degradation products). However, 
none of the contaminants of concern 
were previously detected at 
concentrations that are likely to 
present an inhalation exposure 
hazard to site personnel. It should 
be noted that historical Information 

1) As a general rule, avoiding contact with contaminated media (air, water, soils, etc.) will be a ;miversal control measure. Airborne 
concentrations of potential site contaminants of concern are unlikely to be present at levels that could represent a health hazard. 
However, some of the contaminants of concern are solids and may be bound to particulates. Site activities are not anticipated to 

significant airborne dusts, however, if visible dusts are observed, dust suppression (area wetting methods) will used to 
potential exposures. Exposure via ingestion or skin contact will be minimized through the use of PPE, following 

decontamination measures, and performing good personal hygiene including washing hands plior to performing hand to mouth 
activities (smoking, eating, etc.). 

2) Restrict the cross use of equipment and supplies between locations and activities without first going through a suitable decontamination. 

Physical hazards: 

on Site 13 suggests that the potential 13) 
exists for encountering lead and 

All equipment to be employed will be: 
Inspected in accordance with Federal safety and transportation guidelines, OSHA (1926.600,601,.602), and manufacturer's design, and 
'documented as such using Equipment Inspection Checklist provided as Attachment III. Complete the Equipment Inspection Checklist 
for each piece of equipment used at the site. Equipment operation will be limited to knowtedge:lble operators and coordinated by 

battery acids (from previous disposal 
practices). 

Further information on some of the 
primary contaminants'of concern is 
presented in Figure 6-1. 

2) Transfer of contamination into clean 
areas or onto persons. 

Physical hazards: 

. experienced ground crew, as applicable. 

4) All excavations shall be in conformance with reqUirements established under 29 CFR 1926.650 - .652 concerning sloping, shoring, 
storage, and movement on and over and around trenches and excavations. 

No personnel associated with this field effort will enter any excavations. 
All supplies, clean fill, vehicular traffic will be maintained at a minimum distance of 3 feet from the excavation. 
Excavations will not proceed any closer than 10 feet to any foundation, footer, and/or suppcrt base. 
Site control during excavation will be accomplished through the use of barricade tape and weighted poles and signs indicating 
excavation in progress 

3) Heavy eqUipment/machinery 15) All utility clearances shall be obtained prior to any excavation activities (Refer to Attachment II). Where the utility clearance cannot 
hazards (moving equipment, struck by be obtained in a reasonable period, or not located, excavations shall proceed with extreme caution and precede using cable and piping 
hazards, etc.) locators and other geophysical detection methods to avoid utility damage. 

4) Collapse of the excavation 

5) Energized systems (contact with 
underground or overhead utilities) 

6) Noise in excess of 85 dBA 

7) Vehicular and equipment traffiC 

8) Strain from heavy lifting 

9) Slips, trips, and falls 

10) Ambient temperature extremes 
(heat stress) 

11) Cut, abrasions, and lacerations 

12) UXO Hazards 

Natural hazards: 

13) Insect/animal bites and stings, 
poisonous plants, etc. 

14) Inclement weather 

6) Hearing protection will be worn by all personnel in the immediate area of the excavator durin9 test pit operations. 

7) Traffic and equipment considerations are to include the following: 
Establish safe zones of approach (Le., Boom + 3 feet). 
All equipment shall be equipped with movement warning systems. 
Employ safety belts and follow the site traffic rules. 

See Section 5.3.1 through 5.3.3 of thiS HASP. 

8) Use machinery or multiple personnel for heavy lifts. Use proper lifting techniques. 

9) Preview work locations for unstable/uneven terrain. Avoid working/walking too close to excavation and other areas of unsure footing. 

10) Wear appropriate clothing for weather conditions. Provide acceptable shelter and liquids lor lie-Id crews. Additional information 
regarding heat stress concerns is provided in Section 4.0 01 the TtNUS Health and Salety Guidance Manual. 

11) Avoid contacting sharp or jagged edges 01 containers or debris. Wear leather or cut-resistant gloves when handling excavated/sharp 
objects. 

12) As a precautionary measure, intrusive activities at Site 13 will require UXO screening operations to be performed by EOD personnel 
Irom TtNUS. Any suspected UXO Items will be marked and avoided. 

13) Avoid nesting areas; Tape pant legs to work boots when in high brush (knee high) (tick hazards); Use repellents -Iollow 
manulacturer instructions. Apply Permonone over clothing articles to avoid skin irritation. Application of repellants should concentrate 
where ticks and other insects will gain entry. Pant to boots, shirt to pants, collar; Perform close body inspections upon exiting high 
brush areas to facilitate and remove ticks and other insects; Report potenllal hazards to the SSO. Follow guidance presented in 
Section 4.0 01 the TtNUS Health and Salety Guidance Manual and Section 6.3 01 this HASP . 

14) Suspend or terminate operations until directed otherwise by SSO 

None of the contaminants of 
concern are anticipated to be 
present at detectable airborne 
concentrations_ As a result, the 
I contaminants of concern are 
unlikely to present a significant 
exposure potential to site workers, 
particularly via inhalation. However, 
as a precautionary measure, a PID 
with a 10.6 eV lamp source will be 
used to: 

1) Screen potential source areas 
(excavated soils) to detect the 
presence of any VOCs. Elevated 
readings at a source area will require: 

Worker breathing zones to be 
monitored to determine airborne 

I mnr:pnlrations of VOCs that may 
an inhalation hazard to site 

workers. Any sustained (> 1 minute 
In duration) airborne concentration 
greater than 5.0 ppm in a worker 
breathing zone requires site activities 
to be suspended and notification of the 
PHSO. 

DustslParticulates 

Observations of visible dust 
(approximately 2 mg/m3

) will require 
site personnel to employ dust 
suppression (area wetting) methods if 
airborne dusts cannot be otherwise 
avoided by moving site operations 
upwind or by repositioning site 
eqUipment away Irom visible dust 
clouds. This conservative action level 
will control potential exposures to all 
site contaminants and nuisance 
particulates. 

I', 

TABLE 5-1 
TASKSIHAZARDS/CONTROL MEASURES 

NWS EARLE, COLTS NECK, NEW JERSEY 
PAGE20F6 

excavation operations will be 
performed!in Level D protection, 
including the lollowing articles: 
- Standard field dress (long pants, 

slee~ed shirts) 

decontaminallon procedure for Level 0 
protection will consist of 

Steel toe salety shoes or work boots 
Hard hat 
Salely glasses With side shields 
High Ivisibility rellective vests 
Hearing protection 
Tyvek or washable cotton coveralls If ,
the potential for soiling work clothing 
eXists or to control potential contact 
With ticks and other insects. 
Nitnle gloves or surgical style gloves 
when handling potentially 
contaminated soils 
Rubber boots or Impermeable boot 
covers to prevent soiling work boots 
or" muddy conditions are observed .. 

Personnel \nust closely inspect all PPE 
pnor to be~inning anyon-site activities. 

Note: The Safe Work Permit(s) for this 
task (see Attachment IV) will be issued at 
the beginning of each day to address the 
tasks planned lor that day. As part of this 
task, additional PPE may be assigned to 
rellect site'specific conditions or special 
considerations or conditions associated 
With any identified task. 

As site col1ditions may change, the 
following equipment will be maintained 
during all on-site activities 

Fire Extinguishers 
First Aid Kits 

i 

.l 
i 
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Equipment drop 
Soap/water wash and rinse 01 
outer gloves, boots, (if applicable) 
Removal or PPE in the following 
order: Boot covers, Outer gloves, 
coveralls, and inner gloves (il 
applicable) 
Use handy wipes or other hand 
cleaners until a more thorough 
cleaning with soap and water is 
available. 



• 

(. 

• 

Multi-media sampling 
activities including soil and 
sediment sampling and 
handling!processing of split 
spoons and geotechnical 
sample cores. 

1) Previous analytical data identified 
various contaminants of concern 
including metals, PCBs, various 
pesticides and VOCs (primarily 
chlorinated solvents and associated 
degradalton products). However, 
none of the contaminants of concern 
were previously detected at 
concentrations that are likely to 
present an inhalation exposure hazard 
to site personnel. It should be noted 
that historical information on Site 13 
suggests that the potential exists for 
encountering lead and battery acids 
(from prevIous disposal practices). 

Further information on some of the 
primary contaminants of concern is 
presented in Figure 6-1. 

2) Transfer of contaminants into clean 
areas or onto persons 

Physical hazards: 

3) Lifting (muscle strains and pulls) 
4) Pinches and compressions 
5) Slip, trips, and falls 
6) Noise hazards 
Natural hazards: 

7) Temperature extremes 
8) InsecVanimal bites and stings 
9) Inclement weather 

1) Use real-time monitoring instrumentation, action levels, and identified 
PPE to identify, quantify, and control exposures to potentially contaminated 
media (e.g., air, water, soils). 

2) Restrict the cross-use of equipment and supplies between sampling 
locations without first going through a suitable decontamination. 

Physical hazards: 

3) Use machinery or multiple personnel for heavy lifts. Use proper lifting 
techniques. 

4) Keep any machine guarding in place. Avoid moving parts. Use tools 
or equipment where necessary to avoid contacting pinch points. 
-, A remote sampling device must be used to sample drill cuttings near 
rotating tools. The equipment operator shall shutdown machinery if the 
sampler is near moving machinery parts. 

5) Preview work locations for unstable/uneven terrain. 

None of the contaminants of concern are anticipated to 
be present at detectable airborne concentrations. As a 
result, the contaminants of concern are unlikely to 
present a significant exposure potential to site workers, 
particularly via inhalation. However, as a precautionary 
measure, a PID with a 10.6 eV lamp source will be used to: 

1) Screen potential source areas (excavated soils) to 
detect the presence of any VOCs. Elevated readings at a 
source area Will require: 

Worker breathinq zones to be monitored to determine 
airborne concentiations of VOCs that may oppose an 
inhalation hazard to site workers. Any sustained (> 1 
minute in duration) airborne concentration greater than 5.0 
ppm in a worker breathing zone requires site activities to be 
suspended and notification of the PHSO. 

6) Use hearing protection when working in the vicinity of operating equipment 
or other noise prodUCing eqUipment. I Dusts/Particulates 

Natural hazards: 

7) Personnel must be aware of the conditions of heaVcold stress and take 
appropriate preventive measures to prevent the illness. For example, 
drink caffeine-free liquids to replace body flUids lost as a result of 
sweating if working under hot condiltons, take rest breaks in appropriate 
areas (shaded if conditions are hot, and warm break areas if conditions 
are cold). See Section 4 of the Tetra Tech NUS Health and Safety 
Guidance Manual for additional information on heat stress and cold 
stress. 

8) Avoid nesting areas; Tape pant legs to work boots when in high brush 
(knee high) (tick hazards); Use repellents - fOllow manufacturer 
instructions. Apply Permonone over clothing articles to avoid skin 
irritation. Application of repellants should concentrate where ticks and 
other insects will gain entry. Pant to boots, shirt to pants, collar; Perform 
close body inspections upon exiting high brush areas to facilitate and 
remove ticks and other insects; Report potential hazards to the SSO. 
Follow guidance presented in Section 4.0 of the TtNUS Health and Safety 
Guidance Manual and Section 6.3 of this HASP. 

9) All operations will be temporarily suspended during electrical storms . 

Observations of visible dust (approximately 2 mg!m3
) will 

require site personnel to employ dust suppression (area 
wetting) methods if airborne dusts cannot be otherwise 
aVOided by moving site operations upwind or by 
repOSitioning site equipment away from visible dust clouds. 
This conservative action level Will control potential 
exposures to all !>ite contaminants and nuisance 
particulates. 
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All sampling activities are anticipated to proceed In Level D 
protection as specified below: ! , 
Level D - (Minimum Requirements) For samPlingrctivities: 

- Standard field attire (Sleeved shirt; long pants) 
- Safety shoes or boots (Steel toe) , 
- Safety glasses with side shields , 
- Nitrile gloves (Clean pair for each sample location), layered if 
necessary 
- Hard-hat (when overhead hazards exists such as when working 
around heavy equipment, or as identified as an operation 
requirement) 
- Reflective vest for high traffiC areas or when working around 
heavy eqUipment 
- Hearing protection for high nOise areas, or as directed on an 
operation by operation scenario. ' 

Note: The Safe Work Permit(s) for this task (see Attachment IV) 
will be issued at the beginning of each day to address the tasks 
planned for that day. As part of this task, additional PPE may be 
assigned to reflect site-specific conditions or speCial considerations 
or conditions associated with any identified task. ; 

Decontaminate sample containers in accordance 
with the Field Sampling Plan / Work Plan. 

Personnel decontamination: 

- Equipment drop-off 
- Wash and rinse reusable outer protective 
garments (if applicable) 
- Remove and dispose of disposable PPE 
- Wash hands and face, leave contamination 
reduction zone. 

Equipment decontamination: 

See Task - Decontamination of Sampling and 
Heavy EqUipment 



-, 
Soil Borings 

Soil boring activities will 
be performed using 
hollow stem auger 
techniques. 

Chemical hazards: 

1) Previous analytical data identified various 
contaminants of concern including metals, 
PCBs, various pesticides and VOCs 
(primarily chlorinated solvents and 
associated degradation products). 
However, none of the contaminants of 
concern were previously detected at 
concentrations that are likely to present an 
inhalation exposure hazard to site 
personnel. It should be noted that historical 
information on Site 13 suggests that the 
potential eXists for encountering lead and 
battery aCids (from previous disposal 
practices). 

Further information on some of the primary 
contaminants of concern is presented in 
Figure 6-1. 

2) Transfer of contamination into clean 
areas or onto clean persons. 

Physical hazards: 

3) Rotating machinery (entanglement) 

4) Noise 

5) Energized systems 

6) Slips, trips, and falls 

7) Pinch/compression 

8) Ambient Temperature Extremes 

Natural hazards: 

9) Natural hazards (Insect/animal bites and 
stings) 

10) Inclement weather 

Chemical hazards: 

1) Use real-time monitoring instrumentation, action levels, idenlified PPE, and work practices to control 
exposures to potentially contaminated media (air, water, soils, etc.). 

. 2) Decontaminate all equipment and supplies between borings and prior to leaving the site 

Physical hazards: 

3) All equipment to be used will be 
- Inspected in accordance with Federal safety and transportation guidelines, OSHA (1926.600.601.602), 
and manufacturer's design. All inspections Will be documented using the EqUipment Inspection Checklist 
found in Attachment III of this HASP. 
- Operated and supported by knowledgeable operators, and ground crew. 
- Used within safe work zones, With routes of approach clearly demarcated. All personnel not directly 
supporting this operation will remain at least 25 feet from the pomt of operation. This will be the area 
identified as the exclusion zone. 
In addition to equipment considerations, the following safe operating procedures will be incorporated: 
- Hydraulic masts or other projecting devices shall be at least 20 feet from overhead power sources and a 
minimum of 3 feet from underground utilities. 
- Hand Signals Will be established prior to the commencement of the operation. 
- Only manufacturer-approved equipment may be used in conjunction with equipment repmr procedures 
(e.g., flight connectors). 
- Work areas will be kept clear of clutter. 
- Secure all loose articles to avoid possible entanglement during coring activities. 

All self-propelled equipment shall be equipped With movement waming systems. 
- All personnel will be instructed in the location and operations of the emergency shut-off device(s). This 
device will be tested initially (and then periodically) to ensure its operational status. 
- Areas will be inspected prior to the movement of the drill rig and support vehicles to eliminate any 
physical hazards. This will be the responsibility of the FOL and/or SSO. 
- The drill rig and support vehicles will be moved no closer than 3 feet to unsupported side-walls of 
excavations and embankments. 
4) Hearing protection will be used during all drill rig intrusive activities. 
5) All utility clearances shall be obtained prior to any subsurface investigation. Prior to an~ subsurface 
investigations, the locations of all underground utilities will be identified and marked. Follow the guidelines 
established in Attachment II (Utility Locating and Excavation Clearance SOP). The FOL \\111 obtain written 
permit clearance prior to all subsurface investigations. 
6) Preview and prepare work locations where unstable/uneven terrain exists. 
7) Keep machine guards in place. Avoid moving parts. Secure long clothing, hair, or jewelry that could be 
entangled. 
8) Personnel must be aware of the conditions of heat/cold stress and take appropriate preventive measures 
to prevent the illness. For example, drink caffeine-free liquids to replace body fluids lost in sweating if 
working under hot conditions, take rest breaks in appropriate areas (shaded if conditions are hot, and warm 
break areas if conditions are cold). See Seclion 4 of the Tetra Tech NUS Health and Safety Guidance 
Manual for additional information on heat stress and cold stress. 

Natural hazards: 

9) This activity may take place in remote locations where natural hazards are a concern. To control this 
hazard: 
- Preview all work areas to remove or barricade physical hazards or potential nesting areas. 
- Clear sufficient area around the drill rig to permit unimpeded work . 

. - See the Health and Safety Guidance Manual for information on Tick Control and Lyme Disease. 
10) All operations Will be temporarily suspended during electrical storms or other hazardous weather 

, 

None of the contaminants of concern are 
anticipated to be present at detectable airborne 
concentrations. As a result, the contaminants of 
concern are unlikely to present a significant 
exposure potential to site workers, particularly 
via inhalation. However, as a precautionary 
measure, a PID with a 10.6 eV lamp source will be 
used to: 

1) Screen potential source areas (excavated soils) 
to detect the presence of any VOCs. Elevated 
readings at a source area Will require: 

Worker breathing zones to be monitored to 
determine airbome concentrations of VOCs that may 
oppose an inhalation hazard to site workers. Any 
sustained (> 1 minute in duration) airborne 
concentration greater than 5.0 ppm in a worker 
breathing zone requires site activities to be 
suspended and notification of the PHSO. 

DustslParticulates 

Observations of visible dust (approximately 2 mg/m3
) 

will require site personnel to employ dust 
suppression (area wetting) methods if airbome dusts 
cannot be otherwise avoided by moving site 
operations upwind or by repositioning site equipment 
away from visible dust clouds. This conservative 
action level will control potential exposures to all site 
contaminants and nuisance particulates. 

Where the utility clearance cannot be determined, 
subsurface activities shall proceed with extreme 
caution using hand digging to at least below the 
frost-line depth (no less than 4 ft. BGS). Also, a 
magnetometer must be used for periodic down
hole surveys every 2 feet to a depth of at least 10 
feet. 

I 

I 
.J 
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All soil boring operations are to be 
initiated 'In Lev~! D protection. 

I 
Level D protection constitutes the 
following minim'um protection 
- Standard field 'dress (long pants, 
sleeved shirts) I 

- Steel-toe safety shoes or boots 
- Nitrile gloves, , 
- Hard-hat, safety glasses, and earplugs 
or muffs. . 
- Tyvek coveralls will be worn if there is 
a possibIlity of soiling work attire. 
- Rubber boots :ror muddy conditions 

Note: The Safe Work Permit(s) for this 
task (see Attachment IV) will be issued at 
the beginning of each day to address the 
tasks planned fer that day. As part of this 
task, additional PPE may be assigned to 
reflect site-speCifiC conditions or special 
considerations r.Jr conditions associated 
with any identified task. 

" 

\ .' 
!\ 
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Personnel Decontamination - Will consist of a 
soap/water wash and rinse for outer protective 
eqUipment (e.g. boots, gloves, etc.). This function 
will take place at an area adjacent to the drilling 
operations bordering the support zone. 

This decontamination procedure for Level D 
protection will consist of 
- Equipment drop 
- Remove and dispose of any disposable PPE 
(Tyvek coveralls, outer gloves, etc.) 
- Soap/water wash and rinse of reusable PPE items 
(e.g., boots). 
- Wash hands and face; leave contamination 
reduction zone 

Equipment Decontamination - All heavy 
equipment decontamination will take place at Site 
13 utilizing steam or pressure washers. Heavy 
equipment will have the wheels and lires cleaned 
along with any loose debris removed, prior to 
transporting to the central decontamination area. 
All site vehicles will be restricted access to 
exclusion zones, or also have their wheelsltires 
sprayed off so as not to track mud onto the 
roadways servicing this installation. Roadways 
shall be cleared of any debris resulting from the 
onsite activity. 

All equipment used in the exclUSion zone will 
require a complete decontamination between 
locations and prior to removal from the site. 

The FOL or the SSO Will be responsible for 
evaluating equipment arrivif)g on site and prior to 
leaving the site. No equipment will be authorized 
access or eXit Without this inspeclion and 
authorization. See Attachment III Equipment 
Inspection Checklist. . 



These activltres are 
combined since they 
involve similar site 
locations and similar site 
hazards are associated 
With each. 

• 

Exposure to potential site contaminants during 
surveying and wetlands delineation activities is 
unlikely given the nature of the work and the, 
limited contact with potentially contaminated 
media (soils, sediments, surface water, etc.). To 
further reduce the potential for exposure, site 
personnel performing these activities will 
minimize contact with potentially contaminated 
media and will avoid areas where chemical 
hazards may exist. 

PrevIous analytical data identified various 
contaminants of concern including metals, PCBs, 
various pesticides and VOCs (primarily chlonnated 
solvents and associated degradation products). 
However, none of the contaminants of concern were 
previously detected at concentrations that are liKely to 
present an inhalation exposure hazard to site 
personnel. It should be noted that historical 
information on Site 13 suggests that the potential 
exists for encountering lead and battery acids (from 
previous disposal practices). 

Physical hazards: 

1) Slip, trips, and falls 

Natural hazards: 

2) Insect/animal bites and stings, poisonous plants 

3) Inclement weather 

4) Ambient Temperature Extremes 

5) Water Hazards 

1) Preview work locations and site lines for uneven and unstable terrain. 
Clear necessary vegetation and establish temporary means for traversing 
hazardous terrain (e.g. rope ladders). 

Natural hazards: 

2) Avoid potential nesting areas of biting/stinging insects and animals. Use 
commercially available insect repellents. Avoid contact with poisonous 
vegetation. Wear appropriate clothing. Tape ankle and wrists areas to 
prevent ticks, chiggers, etc. from attaching themselves to your skin. Wear 
light-colored clothing so that ticks and other biting insects can be eaSily 
visible and be removed. Follow directions as specified in section 6.2 
conceming natural hazards. 

3) All operations will be temporarily suspended during electrical storms. 

4) Personnel must be aware of the conditions of heat/cold stress and take 
appropriate preventive measures to prevent the illness. For example, drink 
caffeine-free liquids to replace body fluids lost in sweating if working under 
hot conditions, take rest breaks in appropriate areas (shaded if conditions 
are hot, and warm break areas if conditions are cold). See Section 4 of the 
Tetra Tech NUS Health and Safety Guidance Manual for additional 
information on heat stress and cold stress. 

5) Use appropriate clothing and protective equipment (boots, hip waders, 
etc.) to minimize contact with water and to prevent clothing and footwear 
from becoming saturated (which increases the potential for hypothermia). 
It IS not antiCipated that site workers performing these tasks will be required 
to enter water area that pose a drowning hazard. 

No air monitoring IS needed given that volatile 
contaminants are not likely to be present during 
these site activities. The potential for exposure to 
site contaminants during this activity is 
considered minimal. 

Surveying and wetlands delineation 
shall be performed in Level D protection. 

! .\ 

Level D Protection consists of the follOWing: 
- Standard field dress including sleeved shirt 
and long pant~ 
- Steel-toe work boots or shoes 1 
- Safety glasses, hard hats (if working near 
machinery or when eye/overhead hazard~ are 
present) 
- Tyvek coveralls may be wom to provide 
additional protection agamst poisonous plants 
and insects, particularly ticks. 
- Work gloves may be worn if desired. 
- Snake chaps for heavily wooded area where 
encounters are likely. 

, 
Note: The Safe Work Permit(s) for this task 
(see Attachment IV) will be Issued at the ! 
beginning of each day to address the tasks 
planned for that day. As part of this task, , 
additional PPE may be assigned to reflect site
specific conditions or special considerations or 
conditions associated with any identified task. 

( 
I 
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Personnel Decontamination - A structured 
decontamination is not reqUired, as the likelihood of 
encountering contaminated media is considered 
remote. However, survey parties should inspect 
themselves and one another for the presence of ticks 
when exiting wooded areas, grassy fields, etc. This 
action will be used to stop the transfer of these 
insects into vehicles, homes, and offices. 



1) Previous analytical data identified various 
contaminants of concem Including metals, 
PCBs, various pesticides and VOCs (primarily 
chlorinated solvents and associated 
degradalton products). However, none of the 
contaminants of concem were previously 
detected at concentrations that are likely to 
present an inhalation exposure hazard to site 
personnel. It should be noted that historical 
information on Site 13 suggests that the 
potential exists for encountenng lead and 
battery acids (from previous disposal 
practices). 

Further Information on some of the primary 
contaminants of concem is presented in 
Figure 6-1. 

2) Decontaminalton fluids - Liquinox 
(detergent), acetone or isopropanol 

Physical Hazards 

3) Lifting (strain/muscle pulls) 
4) NOise in excess of 85 dBA 
5) Flying projectiles 
6) Vehicular and foot traffic 
7) Slips, trips, and falls 

Natural Hazards 

8) Ambient temperature extremes (heat 
stress) 

9) Inclement weather 

\ 

and 2) Use protecttve equipment to minimize contact 
with site contaminants and hazardous decontamination 
fluids. Obtain manufacturer's MSDS for any 
decontamination fluids used onsite. These must be 
used in well-ventilated areas, such as outdoors. Use 
appropriate PPE as identified on MSDS. All chemicals 
used must be listed on the Chemical Inventory for the 
Site, and site activities must be consistent'Wlth the 
Hazard Communication section of the Health and 
Safety Guidance Manual (Section 5). 

Physical hazards: 

3) Use multiple persons where necessary for lifting 
and handling sampling equipment for decontamination 
purposes. 

4) Wear hearing protection when operating pressure 
washer. 

5) Use eye and face protective equipment when 
operating pressure washer. All other personnel must 
be restricted from the area. 

6) Traffic and equipment conSiderations are to include 
the following: 
- Establish safe zones of approach. 
- All equipment shall be equipped with movement 
waming systems. 
- All activities are to be conducted consistent with the 
Base requirements. 

7) Preview work locations for unstable/uneven terrain. 

Natural hazards: 

8) Personnel must be aware of the conditions of 
heat/cold stress and take appropriate preventive 
measures to prevent the illness. For example, drink 
caffeine-free liquids to replace body fluids lost in 
sweating if working under hot conditions, take rest 
breaks in appropriate areas (shaded if conditions are 
hot, and warm break areas if conditions are cold). See 
Section 4 of the Tetra Tech NUS Health and Safety 
Guidance Manual for additional information on heat 
stress and cold stress. 

9) Suspend or terminate operaltons until directed 
otherwise by SSO. 

U~e visual observation, and real-time monitoring 
instrumentation to ensure all equipment has been 
properly cleaned of contamination and dried. After 
decon IS completed, screen equipment With a PID. If 
any elevated readings (Le., above background) are 
observed, perform decon again and re-screen. 
Repeat until no elevated PID readings are noted. 

Italtcized text represent optIonal equipment 
condItIons dIctate 

For Heavy Equipment 
This applies to high-pressure soap/water, ste~m cleaning 
wash and rinse procedures. I 

·,1 

Level 0 Minimum requirements - I 
- Standard field attire (Long sleeve shirt; long pants) 
- Safety shoes (Steel toe/shank) : 
- Nitrile outer gloves 
- Safety glasses undemeath a splash shield / 
- Hearing protection (plugs or muffs) 

PVC Rainsuits or PE or PVC coated Tyvek, 
Chemical resistant boot covers 

- Hard hat (at SSO's discretion) 

For sampling equipment the follOwing PPE is required 

Note: Consult MSDS for PPE guidance. Othkrwise, 
observe the following. ; 

I 
Level 0 Minimum requirements - 1 
- Standard field attire (Long sleeve shirt; long pants) 

Safety shoes (S~eel toe/shank) I 
Nltnle outer gloves 
Safety glasses 

In the event of overspray of chemical decontamination 
fluid use PVC Rainsuits or PE or PVC coated'Tyvek as 
necessary. 1 

Note: The Safe Work Permit(s) for this task (s,ee 
Attachment IV) will be issued at the beginning of each day 
to address the tasks planned for that day, As part of this 
task, additional PPE may be assigned to reflect site-specific 
conditions or special considerations or conditions 
associated With any identified task. 

i 
.I 
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Personnel Decontamination will consist of a 
soap/water wash and rinse for reusable outer 
protective equipment (boots, gloves, PVC splash 
suits, as applicable). The decontamination function 
Will take place at an area adjacent to the site activities. 
This procedure will consist of: 
- Equipment drop 
- Soap/water wash and rinse of outer boots and 
gloves, as applicable 
- Soap/water wash and rinse of the outer splash SUit, 
as applicable 
- Disposable PPE will be removed and bagged. 

Equipment Decontamination - All heavy 
equipment decontamination will take place at a 
centralized decontamination pad utilizing steam or 
pressure washers. Heavy equipment will have the 
wheels and tires cleaned along With any loose debris 
removed, prior to transporting to the central 
decontamination area. All site vehicles will have 
restricted access to exclusion zones, and have their 
wheelsltires sprayed off as not to track mud onto the 
roadways servicing this installation. Roadways 
shall be cleared of any debris resulting from the 
onsite activity. 

Sampling Equipment Decontamination 

Sampling equipment Will be decontaminated as per 
the requirements in the Sampling and 'Analysis Plan 
and/or Work Plan. 

MSDS for any decon solutions (Alconox, isopropanol, 
etc.) will be obtained and used to determine proper 
handling / disposal methods and protective measures 
(PPE, first-aid, etc.). 

All equipment used in the exclusion zone will require a 
complete decontamination between locations and 
prior to removal from the site. 

The FOL or the SSO will be responsible to evaluate 
equipment as it arrives and leaves the site. No 
equipment will be authorized access or exit without 
this evaluation. See Attachment III Equipment 
Inspection Checklist. 



6.0 HAZARD ASSESSMENT 

Revision 0 
April 2003 

The following section provides information regarding the chemical, physical, and natural hazards 

anticipated to be present du ring the activities to be conducted. Table 6-1 provides information related to 

chemical constituents that have been identified by analysis or. are suspected to be present at the site 

based on historical data. Specifically, toxicological information, exposure limits, symptoms of exposure, 

physical properties, and air monitoring and sampling data are discussed in the table. 

6.1 CHEMICAL HAZARDS 

PrevIous analytical data from Site 13 indicated the presence of various contaminants of concern including 

vanous metals, polychlorinated biphenyls (PCBs), an assortment of pesticides, and several volatile organic 

compounds (VOCs) pnmarily in the form of chlorinated solvents and associated degradation products. None 

of these contaminants of concern were previously detected at concentrations that present an acute inhalation 

exposure hazard to site workers. However, contact with potentially contaminated media (soils, sediments, 

groundwater) will be avoided. Potential routes of exposure through ingestion and skin contact will be 

minimized through the use of personal protective equipment (PPE), decontamination procedures, and good 

personal hygiene (washing hands prior to performing hand to mouth activities such as eating, smoking, etc.). 

As a precautionary measure, real-time mOnitoring irlstruments (photoionization detectors) will be used to 

detect the presence of any airborne concentrations of VOCs. Additionally, site personnel will visually monitor 

excavation and drilling operations to determine the presence of airborne dusts. If airborne dusts are 

observed, area wetting methods will be used to suppress the generqtion of dusts that may facilitate exposure 

through inhalation of airborne dusts. Table 6-1 provides information on the toxicological, chemical, and 

physical properties of some of the contaminants of concern. 

6-1 eTa 0851 



Substance CAS No_ 
1,2-0Ichloroethylene 540-59-0 

Methylene chlonde 75-09-2 

Trichloroethylene 79·01·6 

TABEl6-1 
CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA 

SITE 13 NWS EARLE, COLTS NECK, NEW JERSEY 
Air Monitoring/Sampling Information 

PID: I P 965 eV, high Air sample using 
response with PID and charcoal tube, and 
10 2 eV lamp carbon disulfide 

desorption, Sampling 
FlO. 50% response with and analytical 
FlO protocol In 

accordance with 
OSHA Method #07, 
and NIOSH Method 
#1003 

PID: I P. 11 32 eV, High 
response with PIO and 
117 eV lamp 

Air sample uSing 
charcoal or Anasorb 
CMS sorbent tube, 
carbon disulfide 
desorption, gas 
chromatography-

FlO' 100% response 
with FID 

.' ., flame IOnization 
detector; Sampling 
and analytical 
protocol shall 
proceed In 

accordance With 
OSHA Method #59, 
80, or NIOSH Method 
#1005. 

PIO I P 945 eV, High 
response with PID and 
102 eV lamp 

Air sample uSing 
charcoal tube, 
carbon disulfide 
desorption; Sampling 
and analytical 
protocol shall 
proceed in 
accordance With 
OSHA Method #07, 
or NIOSH Method 
#1022 or #1003 

FlO 70% Response 
with FlO 

Exposure Limits 
OSHA, NIOSH, 
ACGIH 200 ppm 

IDLH 1000 ppm 

OSHA 50 ppm, 
100 ppm (Ceiling) 

ACGIH 50 ppm 

NIOSH. Lowest 
feaSible 
concentration 

IDLH 2300 ppm 

( 

OSHA 50 ppm 
200 ppm (Ceiling) 

ACGIH' 50 ppm 
100 ppm STEL 

NIOSH 25 ppm 

IDLH 1000 ppm 

----
WarninQ Property Rating 

Adequate- odor threshold 0 085-17 
ppm 
Use organic vapor/acid gas 
ca rtndges for exceedances above 
the TWA up to 1,000 ppm. > 1,000 
ppm should use pressure-demand 
supplied air respirator above 
exposure limits 

Recommended glove: nltnle - 012 
hrs, 
vlton - 0 95 hrs 

Inadequate - Odor threshold 160 
ppm Use a gas mask With a Type N 
canister for concentrations up to 25 
ppm In excess of 25 ppm, use a 
supplied air respirator (airline 
respirator With emergency escape 
cylinder or a Self-Contained 
Breathing Apparatus - (SCBA) 

Recommended gloves: Nltnle 
rubber latex glove 3 00 hrs (vendor 
speCifiC), supported 
PolYVinyl alcohol glove, 
unsupported 1-8 hrs; Silver shield 
1.90 hrs 

Inadequate - Odor threshold 82 
ppm APRs With organic vapor/acid 
gas cartridges may be used for 
escape purposes. 
Exceedances over the exposure 
limits require the use of positive 
pressure-demand supplied air 
respirator 

Recommended gloves: PV 
Alcohol unsupported> 16 00 hrs, 
Silver shield >6.00 hrs; Teflon 
>2400 hrs, or Vlton >24 00 hrs; 
Nltnle (Useable time limit 0.5 hr, 
complete submerSion for the nitrile 
selecllOn) 

Physical Properties 
Boiling Pt: ll?OF, 47"C 
Melting Pt: 7"F, -138°C 
Solubility: 04% 
Flash Pt: 36"F, 2 2"C 
LEULFL: 56% 
UEUUFL: 128% 
Vapor Density: 2 0 
Vapor Pressure: 180-260 mmHg 
Specific Gravity: 1 27 @ 90"F. 32°C 
Incompatibilities: Strong oXidizers, 
alkalis, potassium hydroxide, and 
copper When heated to decomposition 
temperatures Will emit toxic lumes of 
phosgene 
Appearance and Odor: Colorless liqUid 
with an acnd odor 
Boiting Pt: 104°F, 39.8"C 
Melting Pt: -141"F, ·96"C 
Solubility: 2% 
Flash Pt: Not available 
LEULFL: 13% 
UEUUFL: 12% 
Vapor Density: 2 93 
Vapor Pressure: 380 mmHg @ 72"F; 
22uC 
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, 40U C) 
Boiling Pt: 188°F,86.7"C 
Melting Pt: -99°F; -73"C 
Solubility: 0.1% @ 77"F; 25°C 
Flash Pt: 90°F, 32°C 
LEULFL: 8% @ 77°F; 25°C 
UEUUFL: 105 @ 7?OF, 25"C 
Vapor Density: 4 53 
Vapor Pressure: 100 mmHg @ 90°F; 
32uC 
Specific Gravity: 1.46 
Incompatibilities: Strong caustics and 
alkalis, chemically active metals ( 
banum, lithium, sodium, magnesium, 
titaniUm, and beryllium) 
Appearance and Odor: 
Colorless liqUid with a chloroform .type 
odor. Combustible liqUid, however, 
burns With difficulty 

Health Hazard Information 
Overexposure may result In CNS 
depreSSion with potential to cause 
sleepiness, hallUCinations, distorted 
perceptions, and stupor (narcosIs) 
Systemically, symptoms may result 
In nausea, vomiting, weakness, 
tremors, and cramps Mayalso 
Irritate the eyes, skin, and mucous 
membranes Chronic exposures 
may result In dermatitis, liver, kidney, 
and lung damage. 

Effects of overexposure may include 
CNS effects· cause sleepiness, 
fatigue, weakness, Ilghtheadedness, 
numbness of the limbs, altered 
cardiac rate and incoordination 
These signs and symptoms may be 
accompanied by nausea, gastnc and 
pulmonary Irritation leading possibly 
to pulmonary edema In addition to 
the narcosIs long term effects may 
Include liver injUry Listed as 
possessing carcinogenic properties 
by NTP, IARC, and ACGIH 

Central nervous system effects 
including euphOria, analgeSia, 
anesthesia, paresthesia, headaches, 
tremors, vertigo, and somnolence 
Damage to the liver, kidneys, heart, 
lungs, and skin have also been 
reported Contact may result in 
Irritation to the eyes, skin, and 
mucous membranes. Ingestion may 
result In GI disturbances including 
nausea, and vomiting 
NIOSH lists thiS substance a 
potential human carcinogen 



Substance 
Tetrachloroethylene 
See also 
Perchloroethylene 
PERK 
PCE 

Antimony 

CAS No. 
127-18-4 

7440-36-0 

TABEL 6-1 
CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA 

SITE 13 NWS EARLE, COLTS NECK, NEW JERSEY 

Air MonitorinQ/SamplinQ Information 
PIO I P 932 eV, Air sample uSing 
relative response ratio charcoal tube, 
200% with 10 6 eV carbon disulfide 
lamp desorpllOn, GC/FIO 

FlO: 70% relative 
response ratio with a 
FlO. 

Particulate form -
unable to be detected 
by PIO/FIO 

detection Sampling 
and analytical 
protocol shall 
proceed In 

accordance with 
OSHA Method #07, 
or NIOSH Method 
Irt003 

Air sample uSing 
particulate filter, aCid 
desorption, atomic 
absorption 
spectromelry PeCam 
Sampling and 
analytical protocol 
shall proceed In 

accordance with 
NIOSH Method #261. 

Exposure Limits 
ACGIH' 25 ppm 
100 ppm STEL 

OSHA 100 ppm 
200 ppm Ceiling, 
300 ppm 5·mlnute 
max peak In any 3-
hrpenod 

IOLH. 150 ppm 

Warning Property RatinQ 
Odor threshold for this substance 
has been determined to be at 
airborne concentrations of 
approximately 47 ppm, which IS 
considered adequate APR with 
organic vapor/acid gas cartridges 
should be used for escape 
purposes only Exceedances over 
the recommended exposure limits 
requires the use of airline or 
airline/APR combination units 

Recommended glove: Vlton, PV 
alcohol 5-16.hrs; Silver shield >6 00 
hrs, teflon'lO-24 hrs, and Nitrile In 
that order The breakthrough time 
for the mlrlle glove ranges between 
1 5 - 5 5 hrs. during complete 
Immersion. 

OSHAINIOSH/ACG I Metallic taste resulting from 
IH 0 5 mg/m' exposure 

IOLH 50 mg/m' I Recommended Air Purifying 
Cartridges: P.rotect from dusts, 
fumes, and mists use HEPA filters 

__ I Recommended gloves: ThiS IS In 

the particulate form Therefore any 
glove sUitable to prevent skin 
contact 

Physical Properties 
Boiling Pt: 250"F; 121°C 
Melting Pt: -2°F; 19°C 
Solubility: 0 02% 
Flash Pt: Not available 
LEULFL: Not available 
UEUUFL: Not available 
Vapor Density: 5 83 
Vapor Pressure: 14 mmHg @ 77°F, 
25°C 
Specific Gravity: 1 62 @ 77°F, 25°C 
Incompatibilities: Strong oXidizers, 
alkalis, fuming sulfunc aCid, and 
chemically active metals When heated 
to decompOSition temperatures will emit 
tOXIC fumes of chlonne 
Appearance and Odor: 
Colorless liquid with a mild chloroform 
like odor. 

Boiling Pt: 2975°F; 1635°C 
Melting Pt: 1166°F, 630°C 
Solubility: Insoluble 
Flash PI: Nonflammable 
LEULFL: Nonflammable 
UEUUFL: Nonflammable 
NOTE ThiS substance IS nonflammable 
but may present a moderate explosion 
hazard when airborne dusts of an 
adequate concentration are exposed to 
flames 
Vapor Density: Not available 
Vapor Pressure: 1 mmHg @ 1627°F, 
886°C 
Specific Gravity: 6684 @ 77°F, 25"C 
Incompatibles: ACids, oXidizers, 
halogens 
Appearance and odor: Silvery gray, 
lustrous metal 

Health Hazard Information 
Overexposure may result In irritation 
to eyes, nose, throat, and skin. 
Potential CNS effects including 
sleepiness, Incoordination, 
headaches, hallUCinations, distorted 
perceplions, and stupor (narcosIs). 
Systemically, symptoms may result 
In nausea, vomiting, weakness, 

·tremors, and cramps. ChroniC 
exposures may result in dermatitiS, 
enlarged tender liver, kidney, and 
lung damage. ThiS material is 
considered a animal carcinogen 
(liver tumors): however, Inadequate 
eVidence eXists concerning 
carcinogenic poten.,".fli In humans 

-".?~,--

ThiS substance IS considered a';f ". 
pOison by ingestion, Irritating t8:fti'e 
skin and mucous membranes·~rJ.r~ 
causing inflammation to the ' 
nose, mouth, and throat. ChroniC 
exposure may resu!t'in some forms 
of dermatitis. ;; 
Ingestion may result,i':' a metallic 
taste, vomiting, collc(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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Substance CAS No .. 
Arsenic 7440-38-2 

Cadmium 7440-43-9 

TABEL 6-1 
CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA 
SITE 13 NWS EARLE, COLTS NECK, NEW JERSEY 

Air Monitoring/Sampling Information Exposure Limits Warning Property Rating Physical Properties 
Particulate form - This Air sample using a OSHA. No identifiable warning properties to Boiling Pt: sublimation @ 1134"F, 612" 
substance IS unable to particulate filter, aCid Organic indicate presence and thereby C 
be detected by PID/FID. desorption, AAS compounds detection. Melting Pt: 1497"F; 814°C @ 36 atm 

detection Sampling 05 mg/m' Solubility: Insoluble In water;soluble in 
and analytical Inorganic Recommended APR Cartridge: nUric aCid 
protocol shall compounds SUitable for dust and fume Organic Flash Pt: Nonflammable, however, 
proceed in 0.01 mg/m' vapor aCid gases With HEPA filter airborne In the form of a dust thiS 
accordance With ThiS substance may be presented substance will support combustion 
NIOSH Method NIOSH (Ceiling) as a pestiCide, therefore a cartridge LEULFL: Nonflammable 
#7900 0002 mglm' SUitable for pesticides (MSA-GMP) UEUUFL: Nonflammable 

Vapor Density: Not available 
ACGIH. 001 Recommended Gloves: Vapor Pressure: 1 mmHg @ 372"C 
mglm' ThiS IS In the particulate form (sublimes) 

Therefore any glove SUitable to Specific Gravity: 5 73 
IDLH 5 mg/m'as prevent skin contact (Nitrile has Incompatibilities: OXidizers, 
arsenic been the one most widely used for halogens,zlnc, lithium, azides, and 

the other substances) acetylides 
Appearance and odor: Gray to black, 
brittle, crystalline, amorphous, odorless 

Particulate Form· ,Air sample using a OSHA The use of an air pUrifYing, full face- Boiling Pt: 1412°F; 767"C 
Unable to be easily mixed cellulose-ester 2 Ilg/m' (0 002 piece respirator wuh a high Melting Pt: 610°F, 321"C 
detected by PID or FID filter / aCid desorption mg/m') effiCiency particulate air filter for Solubility: Insoluble 

and analYSIS by concentrations up to 0 25 mg/m' Flash Pt: Not applicable (Airborne dust 
atomic absorption- ACGIH may burn or explode when exposed to 
flame Sampling 0.01 mg/m' (total Recommended Gloves: This IS In heat, flame, or Incompatible chemicals) 
and analytical particulate) particulate form Therefore any LEULFL: Not applicable 
protocol shall 0002 mg/m' glove SUitable to prevent skin UEUUFL: Not applicable 
proceed In (respirable contact Vapor Density: Not available 
accordance With particulate) Vapor Pressure: 1 mmHg @ 741"F, 
NIOSH Method 394"C 
#7300 or #7048 IDLH 9 mg/m3 (as Specific Gravity: 8.65 @ 90;F; 32"C 

cd) Incompatibilities: Strong OXidizers, 
elemental sulfur, selenium, tellurium, 
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. 

Health Hazard Information 
Overexposure to this substance 

i 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 
hyperplgmentation (darkening of the 
areas exposed) of the skin. ThiS 
substance has been judged to be a 
Human carcinogen by NTP, and 
IARC. 

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 a 
confirmed animal, potential human 
carcinogen by IARC and NTP. 

--



Substance CAS No. 
Chromium Compounds 7440-47-3 

(Element) 

Mercury 7439-97-6 

------

TABEL 6-1 
CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA 

SITE 13 NWS EARLE, COLTS NECK, NEW JERSEY 

--

Air Monitorin!llSampling Information Exposure Limits Warning Property Rating Physical Properties 
Not detectable by PID. Air sample usmg OSHA& NtOSH The use of a air pUrifying, full face- Boiling Pt: 4788°F. 2642'C 
Not detectable by FlO mixed cellulose - (Chromium II. III) piece respirator with a high Melting Pt: 3452°F, 1900°C 

ester filter; aCid 05 mg/m' efficiency particulate filter for Solubility: Insoluble 
desorption and (Chromium VI) concentrations up to 0 1 mg/m' Flash Pt: Not applicable (Airborne dust 
analysIs by atomic o 1 mg/m' (Cellmg) may burn or explode when exposed to 
absorption Recommended Gloves: This IS In heat, flame, or incompatible chemicals) 
Sampling and ACGIH particulate form Therefore any LELILFL: Not applicable 
analytical protocol 05 mg/m' glove sUitable to prevent skin UELlUFL: Not applicable 
shall proceed In (Chromium II, III contact Vapor Density: Not available 
accordance With compounds), Vapor Pressure: 0 mmHg 
NIOSH Method 005 mg/m' Specific Gravity: 7 14 
#7024 (Chromium VI Incompatibilities: Strong OXidizers, 

compounds) peroxides, and alkalis 
Appearance and Odor: 

IDLH 30 mg/m' Appearance and odor vary depending 
(Chromium VI upon the specific compound 
compounds) 

Jerome Mercury Vapor Air sample uSing OSHA, NIOSH, No Identifiable warning properties to Boiling Pt: 674°F, 356 9°C 
Analyzer Hydrar® sorbent ACGIH as alkyl mdlcate presence and thereby Melting Pt: -38"F, -38 89°C 

. tube, a~ld desorpllOn, compounds detection Solubility: I~soluble 
This substance is AA cold detecllOn 001 mg/m', STEL Flash Pt: Not available 
unable to be detected Sampling and 003 mg/m' Recommended APR Cartridge: LELILFL: Not available 
by PID/FID analytical protocol SUitable for Metallic mercury With UELlUFL: Not available 

shall proceed m IDLH 10 mg/m' HEPA filter Preferably, With an Vapor Density: Not available 
accordance With end-of-servlce life mdlcator. Vapor Pressure: 00012 mmHg @ 77° 
NIOSH Method F,25°C 
#6009 Recommended gloves: Rubber Specific Gravity: 13 6 

gloves Incompatibilities: Acetylene, ammOnia, 
chlonne dioxide, aZldes, calcium, 
sodium carbide, lithium, rUbidium, and 
copper 
Appearance and odor: Silvery-white 
heavy mobile liqUid, odorless 

-----

- --

Health Hazard Information 
Health hazards are characterized 
normally through chronic exposure 
manifesting as hlslologic fibrosis of 
the lungs and ulceration of the nasat 
septum and skin IARC, NTP and 
ACGIH list various chromium 
compounds as possessmg 
carcmogenlc properties 

".-: 
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This substance IS corroSive to all 
pomts of contact. Systemic symptoms 

, mclude Irritability, wakefulness,.$;:". .' 
' muscle weakness and tremor~~=:' ..... 

mcreased reflexes. gingivitiS, "1- ~ 
anoreXia, headache, tinnitus, 
hypermobllity, GI disturbances 
(nausea, vomltmg): diarrhea 
(sometimes bloody):,liver changes, _. 
dermatitis, and fever;' Symptoms 
experienced via InhalallOn mclude to 
those above coughmg, chest pam, 
dyspnea, bronchial pneumont!ls, and 
excessive salivallOn ' 
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Substance CAS No. 
Lead 7439·92·1 

-

Silver 7440-22-4 

Chlordane 57-74·9 

TABEL 6-1 
CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA 
SITE 13 NWS EARLE, COLTS NECK, NEW JERSEY 

Air Monitoring/Sampling Information Exposure Limits Warning Property Rating Physical Properties 
Particulate form· Unable Air sample uSing a OSHA The use of a air pUrifying, full·face Boiling Pt: 3164"F, 1740"C 
to be detected by either mixed cellulose ester 005 mg/m' respirator with high efficiency Melting Pt: 621"F, 327'C 
PID or FID filter, or HNO, or particulate air filter for up to 2 5 Solubility: Insoluble 

H20, desorption, or ACGIH mg/m3 Flash Pt: Not applicable (Airborne dust 
AtomiC absorption 005 mg/m' may burn or explode when exposed to 
detection NIOSH Recommended gloves: This IS heat, flame, or incompatible chemicals) 
Method #7082 or NIOSH In the particulate form Therefore LELILFL: Not applicable 
#7300 0.10 mg/m3 any glove sUitable to prevent skin UELlUFL: Not applicable 

contact (Nitrile has been the one Vapor Density: Not available 
IDLH 100 mg/m3 most Widely used for the other Vapor Pressure: 0 mmHg 
as lead substances). Specific Gravity: 11 34 

Incompatibilities: Strong oXidizers, 
peroxides, sodium acetyllde, ZirCOniUm, 
and aCids 
Appearance and Odor: 
Metal: A heavy ductile, soft gray solid. 

Particulate form' Unable Air sample uSing a NIOSH, OSHA, No identifiable warning properties Boiling Pt: 4014°F, 2212"C 
to be detected by PID or mixed cellulose ester ACGIH 001 to indicate presence and thereby Melling Pt: 1764°F, 962°C 
FID filter, acid desorption, mg/m3 detection. Solubility: Insoluble 

Atomic absorption or Flash Pt:'Not applicable (Airborne dust 
plasma emisSion The use of a air pUrifying, full-face may burn or explode when exposed to 
spectroscopy respirator with a high effiCiency heat, flame, or incompatible chemicals) 
detection Sampling particulate air filter LELILFL: Not applicable 
and analytical UELlUFL: Not applicable 
protocol shall Recommended gloves: ThiS IS Vapor Density: Not available 
proceed In in the particulate form Therefore Vapor Pressure: 0 mmHg 
accordance With any glove SUitable to prevent skin Specific Gravity: 1049 
NIOSH Method contact (Nitrile has been the one Incompatibilities: Acetylene, acetylene 
#5(s182), or OSHA most Widely used for the other compounds, ammonia, peroXides, 
Method #ID121 substances) bromoazlde, chlOrine, triflUOride, ethylene 

imine, oxalic aCid, nitriC aCid, and tartaric 
aCid 
Appearance and Odor: 
Metal white lustrous solid 

Substance IS not volatile Air sample uSing OSHA. NIOSH, Adequate· can use an air Boiling Pt: 34rF, 175'C 
(VP= 00001 mmHg) I,P Chromosorb·l02 ACGIH pUrifYing respirator With an organic Melling Pt: Not available 
IS unknown, therefore sorbent tube With 05 mg/m' vapor & high efficiency air filter Solubility: Insoluble 
detection by PID IS mixed cellulose-ester cartridges. Flash Pt: Not available 
unknown. Substance IS filter or a xad-2 LELILFL: Not available 
non-combustible, sorbent tube With Recommended gloves: PTFE UELlUFL: Not available 
therefore a FI D IS not filter Toluene Teflon for pure product Nitrile Vapor Density: Not available 
expected to have a desorption and acceptable for inCidental contact Vapor Pressure: 0 00001 mmHg 
response to chlordane. analYSIS by gas Specific Gravity: 1.56 @ 60°F, 15 5"C 

chromatography' Incompatibilities: Strong OXidizers and 
electron capture alkaline reagents 
detector. Sampling Appearance and Odor: 
and analytical Amber-colored, VISCOUS liquid With a 
protocol will proceed pungent, chlOrine like odor 
In accordance wllh 
NIOSH Method 
#5510 or OSHA 
Method #67. 

~~---

Health Hazard Information 
Overexposure to this substance via 
ingestion or inhalation may result In I 

metalliC taste In the mouth, dry 
throat, thirst, Gastrointestinal 
disorders (burning stomach pain, 
nausea, vomiting, possible diarrhea I 

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, 
gingival lead line, brain, and 
anemia. 

Overexposure to this substance I 

may result in gastrointestinal, upper 
respiratory, and skin Irritation 
Discoloration of the eyes, skin and 
hair 

I 

Earliest signs of overexposure I 
manifest as hypersensitivity of the 
central nervous system 
characterized by hyperactive I 
reflexes, muscle tWitching, tremors, 
incoordination, ataXia, and cloniC , 
convulSions Cycles of excitement 
and depreSSion may be repeated , 

over and over ChroniC health I 
hazard information Similar to those 
for DDT 

I 



Substance 
DDT and the major 
metabofrtes, DOD and 
DOE 

CAS No. 
50·29·3 

72·54·8 

72·55·9 

TABEL 6-1 
CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA 

SITE 13 NWS EARLE, COLTS NECK, NEW JERSEY 

Air Monitoring/Sampling Information Exposure Limits Warning Property Rating Physical Properties 
Substance is not 
volatile, LP IS unknown, 
detection by PID IS 
unknown 
Substance non· 
combustible, therefore a 
FlO IS anticipated to 
have reduced response 
to DDT 

Air sample uSing a 
binder free, glass 
hber filter, Isoctane 
desorption, gas 
chromatography· 
electron capture 
detector Sampling 
and analytical 
protocol Will proceed 
In accordance With 
NIOSH Method 
#3(S274) 

OSHA: ACGIH: 
1 mg/m' 

NIOSH 05 mg/m' 

Adequate· Can use air punfylng 
respirator With high effiCiency 
particulate air filter (HEPA) 

Recommended glove: Nltnle 
acceptable for inCidental contact 

Boiling PI: 230"F, 110"C 
Melting Pt: 226"F, 108"C 
Solubility: Insoluble 
Flash Pt: 162·171"F, 72·77"C 
LEULFL: Not available 
UEUUFL: Not available 
Vapor Density: Not available 
Vapor Pressure: Low 
Specific Gravity: 0 99 
Incompatibilities: Strong OXidizers and 
alkafrs 
Appearance and Odor: 
Colorless crystals or off·whlte powder 
with a slight aromatic odor 

Health Hazard Information 
Large doses are followed by vomiting 
due to gastric Irritation, diarrhea may 
follow Numbness and paretheslas of 
the frps tongue and face associated 
with malaise, headache, sorethroat, 
fatigue and weakness Coarse 
tremors (usually first of the neck, 
head, and eyefrds). 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 frver, kidneys to,;' 
and Penpheral NerVous System },<: 
DDT IS recognized'as possessing . '.!~ 
carcinogenic properties by IARC and -',' ;>" 
NTP. " '?'; 

Aroclor·1260 11096·82·5 Substance is not volatile Air sample uSing a OSHA, ACGIH I~adequate· However due to the Boiling PI: distillation range 689· 734"F, ThiS substance IS Irritating to the eyes 1'2 
(Polychlonnated Biphenyl, (VP=O 00006 mmHg), particulate hlter, 05 mg/m' (skin) low volatility It IS assumed unless 365·390"C and skin. ChrOniC effects of ~ .. 
PCB) It should be noted 53469·21·9 I P IS unknown however Florisll sorbent tube agitated thiS substance does not Melting Pt:;2 to 50°F, ·19 to 10"C overexposure may Include pot~tlal to 
that thiS substance IS (42%) IS antiCipated to be With glass fiber hlter, NIOSH. present a volatile vapor or gas Solubility: Insoluble cause liver damage, chloracne, and 
representative of the more elevated, therefore, PID hexane desorption, 0.001 mg/m' respiratory threat For dusty Flash Pt: Not applicable reproductive effects',f Recognized as 
common Isomers Aroclor . 11097 ·69·1 IS not anticipated to gas chromatography· .:. conditions where thiS material may LEULFL: Not appfrcable possessing carclnQgenic properties by 
1242,1254, which may be (54%) detect substance electron capture IDLH 5,mg/m' .: cfrng to particulates, use a HEPA UEUUFL: Not appfrcable NIOSH, and NTP '. 
encountered detector. Sampling filter Nonflammable frqUld, however, 

Substance IS non 
combustible and as a 
result Will not be 
detected by FlO 

and analytical exposure to fire results In black soot 
protocol shall APRs are approved for escape only containing PCBs, dlbenzofurans, & 
proceed In when concentrations exceed the chlonnated dlbenzo.p.dloxlns 
accordance With exposure frmlls Concentrations Vapor Density: Not available 
NIOSH Method greater than the exposure frmlts Vapor Pressure: 000006·0 OOt 
#5503 (PCBs) reqUIre PAPR or suppfred air mmHg 

respirators. Specific Gravity: 1 566 @ 60"F 155°C 

Recommended glove: Butyl 
rubber >24 hrs: Neoprene rubber 
>24 00 hrs, Silver shield or Vlton 
(for pure product). 

Incompatibilities: Strong oxidizers 
Appearance and Odor: 
Colorless to pale yellow, VISCOUS frqUid 
or sofrd (Aroclor 54 below 50"F) with a 
mild, hydrocarbon odor' . 

~~ 
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6.2 PHYSICAL HAZARDS 

Revision 0 
April 2003 

The physical hazards that may be present during the performance of site activities are summarized below: 

• Heavy equipment hazards (pinch/compression points, rotating equipment, etc.) 

• Slips, triPS, and falls 

• Energized systems (contact with underground or overhead utilities) 

• Lifting (strain/muscle pulls) 

• Noise exceeding 85 decibels (dBAs) 

• Ambient temperature extremes (heat or cold stress) 

• Eye (flying projectiles) and foot hazards 

• Unexploded Ordnance (UXO) hazards 

• Excavation hazards 

• Pinches and compressions 

• Contact with sharp objects (glass, metal, etc.) 

• Vehicular and foot traffic 

These physical hazards are discussed in Table 5-1 as applicable to each site task. Furthermore, many of 

these hazards are discussed in detail in Section 4.0 of the Health and Safety Guidance Manual. Specific 

discussion on some of these hazards is presented below. 

6.2.1 Heavy Equipment Hazards (Pinch/Compression Points, Rotatinq Equipment, etc.) 

Often the hazards associated with drilling operations are the most dangerous to be encountered during 

site activities. The SSO will thoroughly discuss safe drilling procedures during the pre-activities training 

session. All site personnel will sign the form in Figure 8-2 documenting that they received the training and 

understand the procedures. The following rules will apply to drilling operations: 

• Each rig must be equipped with emergency stop deVices that will be tested daily to ensure that they 

are operational. 

• Long handled shovels or equivalent shall be used to clear cuttings from the borehole and rotating 

equipment. 

• The driller may not leave the controls when the augers are rotating. 
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6.2.2 Energized Systems (Contact with Underground or Ov rh ad Utilities) 
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Underground utilities such as pressurized lines, water lines, telephone lines, buried utility lines, and high 

voltage power lines are known to be present throughout the facility. Clearance of underground and overhead 

utilities for each sample location will be coordinated with NWS Earle personnel. All work must be consistent 

with the SOP for Utility Locatiflg and Excavation Clearance (See Attachment II of this HASP). Additionally, 

drilling operations will be conducted at a safe distance (>20 feet) from overhead power lines. Whenever 

underground utilities are suspected to, be close to subsurface sampling locations, the borehole will be 

advanced to a minimum of 5 feet with a hand auger before drilling. As built drawings may also be used for 

additional clarification, In certain cases, NWS Earle personnel may need to de-energize 'electrical cables 

using facility lockoutltagout procedures to ensure electrical hazards are eliminated. 

New Jersey One Call 

In New Jersey the law requires you to call New Jersey One-Call at least three but no more than 10 

business days before you dig (even with a shovel). New Jersey One-Call is a free utility locating service 

for homeowners and contractors throughout New Jersey. Within three business days of your call, the 

location of underground utilities will be marked. Call 1-800-272-1000 before you dig, 

6.2.3 Ambient Temperature Extremes 

Overexposure to high or low ambient temperatures (heat or cold stress) may eXist during performance of 

this work depending on the project schedule. 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 variables such as wind speed, humidity, and percent sunshine, as well as physiological 

factors such as metabolic rate and skin moisture content. Additionally, work load and level of protective 

equipment will affect the degree of exposure. Site personnel will be encouraged to drink plenty of fluids to 

replace those lost through perspiration. Work performed when ambient temperatures are below 40°F may 

result in varying levels of cold stress (tremors, frostbite, Wind burn, etc.) depending on variables such as 

wind speed, humidity, and percent sunshine, as well as phYSiological factors such as metabolic rate and 

skin moisture content., Additional information such as Work-Rest Regimens and personnel monitoring 

may be found in Section 4.0 of the Health and Safety Guidance Manual. The SSO will recommend 

additional heat or cold stress control measures as they are deemed necessary per American Conference 

of Governmental Industrial Hygienists (ACGIH) guidelines. 
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6.2.4 UXO Hazards 
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Site 13 is partially located with explosive safety quantity distance (ESQD) arcs. Although the primary 

function of the site was scrap metal storage, it is unlikely that any UXO would be present in the fill 

material, however, ordinance shapes have been encountered at the site during intrusive operations. As a 

result, Explosive Ordnance Disposal (EOD) specialists from TtNUS will be used for intrusive operations 

(test trench excavations, soil bonngs, etc.) conducted at Site 13. The TtNUS UXO SOP, presented in 

Attachment VI will be followed for all intrusive operations conducted at Site 13. 
( 

6.2.5 Excavation Hazards 

Numerous test trenches will be excavated to determine the lateral extent of Site 13. It is anticipated that a 

total of eight test trenches will be excavated to a depth of up to 12 feet or until the bottom of the waste can 

be identified. No samples will be collected and site personnel will not be permitted, under any 

circumstance, to enter an excavation. Entry into excavations will require modification of this HASP that 

including the use of protective systems (benching, sloping, shoring, trench boxes, etc.) to minimize the 

potential for cave-ins; the use of a qualified person to classify soil types and design protective systems; 

and additional air monitoring procedures in accordance with Subpart P of 29 CFR 192~ and other 

applicable OSHA regulations. Equipment, personnel, and site vehicles will be restricted from the edges 

of excavations (at least a distance of 3 feet from the edge of the excavation) to minimize the potential for 

cave-ins due to increase loading on unstable/unsupported ground. All excavations will be backfilled after 

the completion of the test trench. No open excavation will be left unattended. Open excavations and 

areas where excavations are being performed shall be barricaded or otherwise marked. 

6.3 NATURAL HAZARDS 

6.3.1 Insect/Animal Bites and Stings, Poisonous Plants, etc. 

Contact with poisonous plants and bites or stings from poisonous insects are other natural hazards that must 

be considered. All site personnel who are allergic to stinging insects such as bees, wasps, and hornets must 

be particularly careful because severe illness and death may result from allergic reactions. As with a medical 

condition or allergy, information regarding the condition must be listed on the Medical Data Sheet and the 

FOL and SSO must be notified. 
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During warm months (spring through early fall), tick-borne Lyme Disease may pose a potential health hazard. 

The longer a disease-carrying tick remains attached to the body, the greater the potential for contracting the 

disease. Wearing long sleeved shirts and long pants (tucked into boots) as well as performing frequent body 

checks will prevent long-term attachment. Site first aid kits should be equipped with medical forceps and 

rubbing alcohol to assist in tick removal. If necessary, tyvek coveralls can be worn to provide a barrier 

between the skin and ticks that may come into contact with clothing. Commercially available insect repellents 

have been shown to be effective at repelling ticks and other biting Insects. For information regarding tick 

removal procedures and symptoms of exposure consult Attachment VII of this HASP or Section 4.0 of the 

Health and Safety Guidance Manual. 

West Nile Virus 

West Nile Virus (WNV) can spread to people and animals through the bite of an infected mosquito; 

Mosquitoes acquire the virus from infected birds. Infected mosquitoes then transmit the West Nile 

virus to humans and animals when biting (or taking a blood-meal). West Nile encephalitis is NOT 

transmitted from person-to-person. There is no evidence that.a person can get the virus from 

handling live or dead infected birds. However, avoid ba,re-handed contact when handling any 

dead animals, including dead birds. Ticks have not been implicated as vectors of West Nile-lik 

virus . 

. Prior to the detection of the virus in New York City, the virus, which can cause' the brain infection 

encephalitis, WNV was found only in Africa, Eastern Europe and West Asia. Mild infections are 

common and include fever, headache, and body aches, often with skin rash and swollen lymph 

glands. More severe infection is marked by headache, high fever, neck stiffness, stupor, 

disorientation, coma, tremors, occasional convulsions, paralysis and, rarely, death (especially in 

the elderly and very young). The incubation period of West Nile encephalitis is usually 3 to 12 

days. There is no specific therapy or vaccine against West Nile encephalitis. /The vast majority of 

people who are bitten by an infected mosqUito will develop only mild symptoms, if any. 

In New Jersey, the legislation that established mosquito control, did so at the level of county government. 

All 21 counties have a mosquito control program of some kind. This network of county agencies interact 

with state government via the Departments of Health and Senior Services, Agriculture, Environmental 

Protection and the Agricultural Experiment Station at Rutgers University. New Jersey has a 

comprehensive plan for dealing with a possible return of the West Nile Virus. It includes enhanced 
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mosquito control efforts; increased human, animal and mosquito surveillance; a streamlined system for 

testing collected samples, and a public education program. 

Additional information can be obtained from the Monmouth County Mosquito Extermination Commission at 

(723) 542-3630. 

Precautions 

• Limit outdoor activities during peak mosquito times - at dusk and dawn. 

• Avoid standing water 

• Wear long-sleeved shirts and long pants whenever you are outdoors. 

• Apply insect repellent to exposed skin according to manufacturer instruction. An eff ctive 

repellent will contain 20% to 30% DEET (N,N-diethyl-meta-toluamide). Avoid products 

containing more than 30% DEET. 

• Spray clothing with repellents containing permethrin or DEET, mosquitoes may bite through 

thin clothing. 

6.3.2 Ihclement Weather 

Many of the project tasks will be performed outdoors. As a result, Inclement weather may be 

encountered. If adverse weather (e.g., electrical storms, hurricanes, etc.) conditions anse, the FOL and/or 

SSO will temporarily suspend or terminate activities until hazardous conditions cease. 

Tropical Storms and Hurricanes 

As the NWS Earle, New Jersey area is in a tropical storm, hUrricane prone area, the following information 

is supplied to explain the potential seventy of these natural hazards. The decision to curtail operations 

and evacuate the area should be made by the FOL, PM, and the HSM. 

During the early summer to late fall months, typically from the first of June through the end of November, 

disturbances migrating off the West Coast of Africa move Into the Atlantic Ocean and develop into tropical 

cyclones known as tropical storms and hurricanes. Many of these cyclones become strong enough to 

threaten life and property along the Eastern Seaboard and Gulf Coast. There are three main threats 

associated with tropical storms and hurricanes: 

• High winds 

• Excessive rainfall 

• Storm surge 
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The impacts of high winds and excessive rainfall occur.hours" maybe days, before the tropical storm or 
• r • ~ < \. ,.' { 

hurricane makes landfall. However, the'storm surge accompanies the storm or hurricane at the time that 

landfall occurs. 

High Winds 

Sustained winds vary greatly from storm to storm, but can range from 39 to 73 miles per hour (wind 

speeds associated with a tropical storm) to greater than 74 miles per hour (minimal wind speed for a 

Category 1 hurricane). The table below compares the type of storm or hurrrcane and the corresponding 

wind speed. 

TABLE 6-2 
TROPICAL STORM/HURRICANE RATING SCALE 

'TYPE 
'"'' "'\>:'1" , , 

WI~D.~ (~~H)} ::' 

Tropical Depression NA >35-38 

Tropical Storm NA 39-73 

Hurricane 74-95 

Hurricane 2 96 - 110 

Hurricane 3 111 - 130 

Hurricane 4 131 - 155 

Hurricane 5 >155 

NA - Not Applicable 

* Based on the Saffir-Slmpson scale 

In addition to strong winds; there is the threat of debris (Le. building material, trees, etc.) becoming 

airborne projectiles as they are carried by the high wrnds. Thunderstorms and tornadoes embedded 

within the tropical storm or hurricane can further increase the Wind speeds on a localized level. 

Excessive Rainfall 

Heavy rains associated with tropical storms and hurricanes ':llso vary greatly from storm to storm. On 

average, an Inch of rainfall an hour is not uncommon with major hurricanes, somewhat lesser amounts 

with tropical storms. However, the primary threat is not the intensity of rain, but the duration of rainfall. 

Since many tropical storms and hurricanes are slow-movers, they are capable of producing sustained 
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heavy rainfall over a long period of time. It is not uncommon for an area to receive nearly 20 inches of 

rain in 24 hours. Under these conditions, street; stream and creek flooding is inevitable only to be 

exacerbated by locally heavier rains from thunderstorms. 

Storm Surge 

The storm surge is an abnormal rise in sea level accompanying a hurricane or tropical storm. The height 

of the storm surge (usually measured in feet) is the difference in sea level from the observed level (during 

the storm) and the level that would have occurred in the absence of the storm or hurricane. The more 

intense the storm or' hUrricane the higher the storm surge. Storm surges become even higher if they 

occur during periods of high tide. 

The following table defines some of the terminology and possible calls to action regarding tropical 

cyclones: 

:, STORM DESCRIPTION 
" ' 

Tropical Storm Watch 

Tropical Storm Warning 

HUrricane Watch 

Hurricane Warning 

TABLE 6-3 
TROPICAL STORM/HURRICANE 

WATCH AND WARNING 

: ,',\ '>i'~!1:~~:: ',:DEFINltION " 
"~'A '~~~ A::' '?'~' 

Tropical storm conditions are 
possible in the specified area of 
the watch, usually wit}1m 36 hours 

Tropical storm conditions are 
expected in the specified area of 
the warning, usually within 24 
hours. 

HUrricane conditions are possible 
in the specified area of the watch, 
usually within 36 hours. 

Hurricane conditions are 
expected In the specified area of 
the warning, usually within 24 
hours. 

',' .,'~', ,,~p~LL,TO ACTIO~ ",;~S 
-; ',.' . ',", '" "" '"~",, ." ", -',' , 

Weather conditions should be 
monitored for further advisories, 

Prepare for possible evacuation 
by local officials 
Work should be suspended in 
areas where lightning, high Winds 
and rainfall could pose a threat to 
life, 

Mandatory evacuations may be 
enforced by local officials, 
Weather conditions should be 
monitored for further adviSOries. 

Prepare for possible evacuation 
by local officials 
Mandatory evacuations will most 
likely be enforced by local 
officials, 

A NOAA Weather Radio is the best means to receive watches and warnings from the National Weather -

Service. The National Weather Service continuously broadcasts updated hurricane'advisones that can be 

received by widely available NOAA Weather Radios. 
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Direct reading instruments will be used at the site to detect and evaluate the presence of site 

contaminants and other potentially hazardous conditions. As a result, specific air monitoring measures 

and requirements are established in Table 5-1 pertaining to the hazards and tasks of an identified 

operation. Additionally Section 1.0, the Health and Safety Guidance Manual contains detailed information 

regarding direct reading instrumentation, as well as general calibration procedures of various instruments. 

7.1 INSTRUMENTS AND USE 

Instruments 'will be used primarily to monitor source points and worker breathing zone areas while 

observing instrument action levels. Action levels are discussed in Table 5-1 as they may apply to a 

specific task or location. 

7.1.1 Photoionization Detector 

vac contaminants of concern were previously detected at concentrations that 'are unlikely to present an 

inhalation exposure hazard to site workers. However, as a precautionary measure, a Photoionization 

Detector (PID) using a lamp energy of 10.6 electron volts (eV) or higher, will be used to monitor for vacs 

that may be present at source areas (soil boring, test trenches', samples, etc.) and within worker breathing 

zones during site activities. The PID has been selected because it is capable of detecting the organic 

vapors of concern (specifically chlorinated solvents and associated degradation products). This 

instrument will only detect the presence of ionizing contaminants. This instrument will not detect the 

explosive compounds and metals. 

Before starting, field activities, the background levels of the site must be determined and noted. Daily 

background readings will be taken away from areas of potential contamination. These readings, 

influencing conditions (weather, temperature, humidity, etc.), and site location must be documented in the 

field operations logbook or other site documentation (e.g., sample log sheet). 

7.1.2 Hazard Monitoring Freguency 

Table 5-1 presents the frequencies in which hazard monitoring will be performed as well as the action 

levels that will initiate the use of elevated levels of protection. The ssa may decide to increase these 

frequencies based on instrument responses and site observations. The frequency in which monitoring is 

performed will not be reduced without the prior consent of the PHSa or HSM. 
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7.2 INSTRUMENT MAINTENANCE AND CALIBRATION 
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Hazard monitoring Instruments will be maintained and pre-field calibrated by the TtNUS Equipment 

Manager. Operational checks and field calibration will be performed on instruments each day before use. 

Field calibration will be performed on instruments aGcording to manufacturer's recommendations (for 

example, the PID must be field calibrated daily and an additional field calibration must be performed at the 

end of each day to determine significant instrument drift). These operational checks and calibration 

efforts will be performed In a manner that complies with the employees health and safety training, the 

manufacturer's recommendations, and with the applicable manufacturer SOP (copies of which can be 

found in the Health and Safety Guidance Manual that will be maintained onsite for reference). All 

calibration efforts must be documented. Figure 7-1 is provided for documenting these calibration efforts. 

This Information may instead be recorded in a field operations logbook, provided that the information 

specified in Figure 7-1 is recorded. This required information includes the following: 

• Date calibration was performed 

• Individual calibrating the instrument 

• Instrument name, model, and serial number 

• Relevant instrument settings and resultant readings (before and after) calibration 

• Identification of the calibration standard (lot no., source concentration, supplier) 

• Relevant comments or remarks 
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8.0 TRAINING/MEDICAL SURVEILLANCE REQUIREMENTS 

8.1 INTRODUCTORY/REFRESHER/SUPERVISORY TRAINING 

Revision 0 
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This section is included to specify health and safety training and medical surveillance reguirements for 

both TtNUS and subcontractor personnel participating in site activities. 

8.1.1 Requirements for TtNUS Personnel 

All TtNUS personnel must complete 40 hours of introductory hazardous waste site training before working 

at Site 13 at NWS Earle. Additionally, TtNUS personnel who have had introductory training more than 12 

months before site work must have completed 8 hours of refresher training within the past 12 months 

before being cleared for site work. In addition, 8-hour supervisory training in accordance with 29 CFR 

191 0.120(e)(4) will be required for site supervisory personnel. 

Documentation of TtNUS introductory, supervisory, and refresher training as well as site-specific training 

will be' maintained onsite. Copies of certificates or other official documentation will be used to fulfill this 

requirement. 

TtNUS will conduct a pre-activities training 'session before initiating site work. Additionally, a brief meeting 

will be held daily to discuss operations planned for that day. At the end of the workday, ~ short meeting 

will be held to discuss the operations completed and problems encountered. This activity will be 

supported through the use of Safe Work Permits (See Section 10.10). 

8.1.2 Requirements for Subcontractors 

All TtNUS subcontractor personnel must have completed introductory hazardous waste site training or 

equivalent work experience as defined in OSHA.Standard 29 CFR 1910.120(e) and 8 hours of refresher 

training meeting the requirements of 29 CFR 191 0.120(e)(8) 'before performing field work at NWS Earle . 

. TtNUS subcontractors must certify that each employee has had such training by sending TtNUS a letter 

on company letterhead containing the information in the example letter provided in Figu re 8-1 and by 

providing copies of certificates for subcontractor personnel participating in site activities. 
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FIGURE 8-1. 

TRAINING LETTER 
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The following statements must be typed on company letterhead, signed by an officer of the company, and 
accompanied by copies of personnel training certificates: 

LOGO 
XYZ CORPORATION 
555 E. 5th Street 
Nowheresville, Kansas 55555 

Month, day, year 

Mr. Daniel Witt, P.E. 
Project Manager 
Tetra Tech NUS, Inc. 
661 Andersen Drive 
Pittsburgh, PA 15220 

Subject: HAZWOPER Training for NWS Earle, New Jersey 

Dear Mr. Witt, 

As an officer of XYZ Corporation, I hereby state that I am aware of the potential hazardous nature of the 
subject project. I also understand that It is our responsibility to comply with applicable occupational safety 
and health regulations, including those stipulated in Title 29 of the Code of Federal Regulations (CFR), 
Parts 1900 through 1910 and Part 1926. 

I also understand that Title 29 CFR 1910.120, titled "Hazardous Waste Operations and Emergency 
Response," requires an appropriate level of training for certain employees engaged in hazardous waste 
operations. In thiS regard, I hereby state that the following employees have had 40 hours of introductory 
hazardous waste site training or equivalent work experience as requested by 29 CFR 1910 .120( e) and 
have had 8 hours of refresher training as applicable and as required by 29 CFR 191 0.120(e)(8) and that 
site supervisory personnel have had training in accordance with 29 CFR 1910.120(e)(4). 

LIST FULL NAMES OF EMPLOYEES AND THEIR SOCIAL SECURITY NUMBERS HERE. 

Should you have questions, please contact me at (555) 555-5555. 

Sincerely, 

(Name and Title of Company Officer) 
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8.2 SITE·SPECIFIC TRAINING 
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TtNUS will provide site-specific training to site personnel who will perform work on this project. Site

specific training will also be provided to other personnel [U.S. Department of Defense (000), 

Environmental Protection Agency (EPA), etc.] who may enter the site to perform functions that mayor 

may not be directly related to site operations. Site~specific training will include: 

• Names of designated personnel and alternates responsible for site safety and health 

• Safety, health, and other hazards present onsite 

• Use of PPE 

• Work practices to minimize risks from hazards 

• Safe use of engineering controls and equipment 

• Medical surveillance requirements 

• Signs and symptoms of overexposure 

• Contents of the HASP 

• Emergency resp~nse procedures (evacuation and assembly points) 

• Spill response procedures 

• Review of the contents of relevant MSDSs 

• Review of Safe Work Permits 

Site-specific documentation will be established through the use of Figure 8-2. All site personnel and 

visitors must sign this document upon receiving site-specific training. 

8.3 MEDICAL SURVEILLANCE 

8.3.1 Medical Surveillance Requirements for TtNUS Personnel 

\ , . 
All TtNUS personnel participating in project field activities will have had a physical examination meeting 

the requirements of the TtNUS medical surveillance program and will be medically qualified to perform 

hazardous waste site work using respiratory protection. 

Documentation for medical clearances will be maintained in the TtNUS Pittsburgh office and made 

available, ·as necessary. 
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FIGURE 8-2 

SITE-SPECIFIC TRAINING DOCUMENTATION 
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My signature below indicates that I am aware of the potential hazardous nature of performing site 
investigation activities at NWS Earle, New Jersey, and that I have received site-specific training that 
included the elements presented below: 

• 
• 
• 
• 
• 
• 
• 
• 
• 

• 
• 

Names of designated personnel and alternates responsible for site safety and health 
Safety, health, and other hazards present onsite 
Use of PPE 
Work practices to minimize risks from hazards 
Safe use of engineering controls and equipment 
Medical surveillance requirements 
Signs and symptoms of overexposure 
Contents of the HASP 
Emergency response procedures (evacuation and assembly points) 
Spill response procedures 
Review of contents of relevant MSDSs 
Review of the use of Safe Work Permits 

I further state that I have been given the opportunity to ask questions, that my questions have been 
answered to my satisfaction, and that I agree to abide by the procedures and policies addressed in this 
plan. The date of myr training (introductory, refresher, and supervisory, as applicable) and my medical 

'11' d h b f k d survel ance reqUirements are accurate an correct to t e est 0 mv nowle 1ge. 
Site- 40-Hour a-Hour a-Hour 

Name Specific Training Refresher Supervisory Medical 

(Printed and Signature) 
Training (Date) Training Training (Date) Exam 

Date (Date) 

, 
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Subcontractors are required to obtain a certificate of their ability to perform hazardous waste site work and 

to wear respiratory protection. The "Subcontractor Medical Approval Form" provided in Figure 8-3 shall 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 "Subcontractor Medical Approval Form" with a 

letter on company letterhead containing the information in the example letter presented in Figure 8-4 of 

this HASP. 

8.3.3 ReQ-uirements for All Field Personnel 

Each field team member (Including subcontractors) and visitors entering the exclusion zone(s) shall be 

required to complete and submit a copy of the Medical Data Sheet presented in Section 7 of the Health 

and Safety Guidance Manual. This shall be provided to the SSO, before participating in site activities. 

The purpose of this document IS to provide site personnel and emergency responders with additional 

Information that may be necessary to administer medical attention. 

8.4 SUBCONTRACTOR EXCEPTIONS 

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 

training/medical surveillance other than site-specific training as stipulated in Section 8.2. 
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FIGURE 8-3 

SUBCONTRACTOR MEDICAL APPROVAL FORM 

Foremployeesof ____________________________ __ 

Company Name 
~ 

Participant Name: _____________ _ Date of Exam: ________ _ 

The above-named Individual has: 

Revision 0 
April 2003 

1. Undergone a physical examination in accordance with OSHA Standard 29 CFR 1910.120, 
paragraph (f), and was found to be medically -

( ) 
( ) 

qualified to perform work at the NWS Earle work site 
not qualified to perform work at the NWS Earle work site 

and, 

\ 

2. Undergone a physical examination in accordance with OSHA 29 CFR 191 0.134(b)(1 0) 
and was 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). 
( ) A description of any PPE used or to be used. 
( ) Information from previous medical examinations of the employee that is not 

readily available to the examining physician. 

I, _____________ , have examined _____________ _ 
Physician's Name (print) Participant's Name (print) 

and have determined the following information: 
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FIGURE 8-3. 

SUBCONTRACTOR MEDICAL APPROVAL FORM (CONTINUED) 
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1. Results of the medical examination and tests (excluding findings' or diagnoses unrelated to 
occupational exposure): 

2. Any detected medical conditions that would place the employee at increased risk of material 
impairment of the employee's health: 

3. Recommended limitations on the employee's assigned work: 

I have informed this participant of the results of this medical examination and any medical conditions that 
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 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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MEDICAL SURVEILLANCE LETTER 
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The following statements must be typed on company letterhead and signed by an officer of the company: 

LOGO 
XYZ CORPORATION 
555 E. 5th Street 
Nowheresville, Kansas 55555 

Month, day, year 

Mr. Daniel Witt, P.E. 
Project Manager 
Tetra Tech NUS, Inc. 
661 Andersen Drive 
Pittsburgh, PA 15220 

Subject: Medical Surveillance for NWS Earle, New Jersey 

Dear Mr. Witt: 

As an officer of XYZ Corporation, I hereby state that the persons listed below participated in a medical 
surveillance program meeting the requirements contained in paragraph (f) of Title 29 of the Code of 
Federal Regulations (CFR), Part 1910.120, titled "Hazardous Waste Operations and Emergency 
Response: Final Rule." I further state that the persons listed below have had physical examinations under 
thiS program within the past 12 months and that they have been cleared by a licensed physician to 
perform hazardous waste site work and to wear positive- and negative-pressure respiratory 'protection. I 
also state that, to my knowledge, no person listed below has any medical restriction that would preclude 
him/her from working at the NWS Earle, New Jersey site. 

LIST FULL NAMES OF EMPLOYEES AND THEIR SOCIAL SECURITY NUMBERS HERE. 

Should you have questions, please contact me at (555) 555-5555. 

Sincerely, 

(Name and Title of Company Officer) 
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9.0 SPILL ~ONTAINMENT PROGRAM 

9.1 SCOPE AND APPLICATION 
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It is not anticipated that quantities of bulk potentially hazardous materials (greater than 55 gallons) will be 

handled during site activities conducted as part of the scope of work. Small quantities of waste water 

(decontamination) and Investigative-Derived Waste (IDW) may be generated as part of site activities. It is 

not anticipated, however, that spillage of these materials would constitute a significant danger to human 

health or the environment. Furthermore, it is possible that as the job progresses disposable PPE and 

other nonreusable items may be generated. As needed, 55-gallon drums will be used to contain waste 

water, IDW, and other unwanted Items generated during investigation activities. These drums will be 

labeled with the site name and address, the type of contents, and the date the c()ntainer was filled as well 

as contact person. Samples will be collected and analyzed to characterize the material and determine 

appropriate disposal measures. Once characterized they can be removed from the staging area and 

disposed of In accordance with Federal, state, and local regulations . 

. 9.2 POTENTIAL SPILL AREAS 

Potential spill areas will be monitored in .an ongoing attempt' to prevent and control further potential 

contamination of the environment. Currently, various areas are vulnerable to this hazard including the 

areas used for central staging and decontamination activities. Additionally, areas designated for handling, 

loading, and unloading of potentially contaminated soils, waters, and debris present limited potential for 

leaks or spills. It is anticipated that IDW 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 appropriate 

disposal methods. 

9.3 LEAK AND SPILL DETECTION 

To establish an early detection of potential spills or leaks, periodic inspections by the SSO will be 

conducted during working hours to visually determine that containers are not leaking. If a leak is detected, 

the first approach will be to transfer the container contents using a hand pump Into a new container. Other 

provisions for the transfer of container contents will be made and appropriate emergency contacts will be 

notified, if necessary. In most instances, leaks will be collected and contained using absorbents such as 

Oil-dry, vermiculite, or sand, which will be stored at the staging area in a conspicuously marked drum. 

This material, too, will be containerized for disposal pending analyses. All inspections will be documented 

in the Project Logbook. 
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9.4 PERSONNEL TRAINING AND SPILL PREVENTION 
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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/or the SSO will serve as the Spill 

Response Coordinator for this operation if necessary. 

9.5 SPILL PREVENTION AND CONTAINMENT EQUIPMENT 

. The following represents the types of equipment that may be maintained at the staging area for the 

purpose of supporting this Spill Prevention/Containment Program. 

• Sand, clean fill, vermiculite, or other noncombustible absorbent (oil-dry); 

• Drums (55-gallon U.S. DOT 17-E or 17-H) 

• Shovels, rakes, and brooms 

• . Labels 

9.6 SPILL CONTROL PLAN 

This section describes the procedures the TtNUS field crewmembers will use when detecting a spill or 

leak. 

1) Notify the SSO or FOL immediately. 

2) Use PPE 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 absorbent material in the 

area of the spill covering completely. 

3) Transfer the material to a new container, and collect and containerize the absorbent material. 

Label t,he new container appropriately. Await analyses for treatment or disposal options. 

4) All spills will be recontainerized with 2 inches of top cover and await test results for treatment or 

disposal options. 
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It is not anticipated that a spill will occur that the field crews,cannot handle. Should this occur, however, 

the FOL or SSO will notify the NWS Earle Emergency Coordinator who will notify the appropriate 

emergency response agencies. 
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10.0 SITE CONTROL 
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This section outlines the means by which TtNUS 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. This three-zone approach will usean exclusion zone, a contamination reduction zone, and a support 

zone. It IS also anticipated that this control measure will be used to control access to site work areas. Use 

of such controls will restrict the,general public, minimize t,he potential for the spread of contaminants, and 

protect individuals who are not cleared to enter work areas. 

10.1 EXCLUSION ZONE 

The exclUSion zone will be considered those areas of the site of known or suspected contamination. It is 

not anticipated that significant amounts of surface contamination are present in the proposed work areas 

of this site. It IS anticipated that this will remain so until/unless contaminants are brought to the surface by 

intrusive activities, such as test trench excavation, soil boring, or sampling operations. Furthermore, once 

intrusive activities ,have been completed and surface contamination has been removed, the potenti~1 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 plus a designated area surrounding the point of operation. When possible, 

exclusion zones will be delineated using barrier tape, cones and/or drive poles, and postings to inform site 

personnel. 

The exclusion zone will be considered those areas of, active operations plus an established safety zone 

depending on the task. The following represent the exclusion zone boundaries for the following identified 

tasks: 

• Soil Boring - The boundary perimeter will be established by determining the height of the mast, plus 

five feet. Therefore, if it is a 35-foot mast plus 5 feet equals a 40-foot boundary surrounding the point 

of operation. 

• Test Trench Excavations - The boundary penmeter will be established as a distance equivalent to the 
\ 

maximum extended distance of the arm (or boom) of the excavator plus a distance of 5 feet. 

• Sediment sampling - 5 feet surrounding the sampling location. 
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• Decontamination (heavy equipment - steam/pressure washers) - 35 feet surrounding the pOint of 

operation. This will take place at a centralized location. 

10.1.1 Exclusion Zone Clearance 

Before the initiation of site activities, utility locations will be identified following the guidance provided in the 

TtNUS SOP For Utility Locating and Excavation Clearance (see Attachment II). Additional utility surveys 

may be conducted by TtNUS through the use of available documentation provided by NWS Earle and/or 

local utility companies. The positions of identified utilities will be field located and staked to minimize the 

potential for damage during intrusive activities.· Sample locations can be located to avoid buried utilities. 

In the event that a utility is struck during a subsurface investigative activity, the emergency numbers 

prOVided in Table 2-1 will be notified. 

Access to work areas will be controlled by TtNUS personnel. No personnel will be permitted to enter site 

exclusion zones without site-specific training. Site visitors will be provided site-specific training and will be 

escorted by TtNUS personnel (see section 10.4). 

10.2 CONTAMINATION REDUCTION ZONE 

The contamination reduction zone (CRZ) is a buffer area between the exclusi(;>n zone and areas of the site 

where contamination is not suspected. The personnel and equipment decontamination will not take place 

~n this area, but will take place at a central location established for this project. This area instead will 

serve as a focal pOint In supporting exclusion zone activities. When applicable, thiS area will be delineated 

using barrier tape, cones and/or drive poles, and postings to Inform and direct facility personnel. 

10.3 SUPPORT ZONE 

The support zone for this project will include a staging area where site vehicles will be parked, equipment 

will be unloaded, and food and drink containers will be maintained. The support zones will be established 

at areas of the site where exposure to site contaminants would not be expected during normal working 

conditions or foreseeable emergencies. 

10.4 SITE VISITORS 

Site visitors for the purpose of this document are identified as representing the following groups of 

individuals: 
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• Personnel invited to observe or participate In operations by TtNUS 

• Regulatory personnel (NJDEP, EPA, OSHA, etc.) 

• NWS Earle personnel 

• Other authorized visitors 

RevIsion 0 
April 2003 

All personnel working on this project are required to gain initial access to the site by coordinating with the 

TtNUS FOL or designee and following established site access procedures. 

Upon gaining access to the site, site visitors wishing to observe operations in progress will be escorted by 

a TtNUS representative (arranged for by the FOL) a'nd shall be required to meet the minimum 

requirements discussed below: 

,. All site visitors will be routed to the FOL, who will sign them into the field logbook. Information to be 

recorded in the logbook will Include the individual's name (proper identification required), the entity 

which they represent, and the purpose of the visit. 

• All site visitors will be required to produce the necessary Information supporting clearance to the site. 

This shall include information attesting to applicable training (40 hours of HAZWOPER training) and 

medical surveillance as stipulated in Section 8.0 of this document. In addition, to enter the site 

operational zones during planned activities, visitors wiil be reqUired to first go through site-specific 

tr~ining covering the tOPICS stipulated in Section 8.2 of this HASP. 

Once the site visitors have completed the above items, they will be permitted to enter the operational 

zone. All visitors are required to observe the protectlye equipment and site restrictions in effect at the site 

at the time of their visit. Visitors not meeting the requirements stipulated in this plan will not be permitted to 

enter the site operational zones during planned activities. Incidences of unauthorized site visitation will 

cause the termination of onsite activities until the unauthorized visitor is removed from the premises. 

Removal of unauthorized visitors will be accomplished with support from the FOL, SSO, or on-site security 

personnel. 

10.5 SITE SECURITY 

Site security will be accomplished using existing NWS Earle security resources and procedures, 

supplemented by TtNUS or subcontractor personnel, if necessary. TtNUS will retain control over active 

operational areas. The first line of security will take place at the base boundaries restricting the general 
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public. The second line of security will take place at the work site referring interested parties to the FOL. 

The FOL will serve as a focal pOint for site personnel and will serve as the final line of security and the 

primary enforcement contact. 

10.6 SITE MAPS 

Once the areas of contamination, access routes, utilities, topography, and dispersion routes are 

determined, a site map will be generated and adjusted as site conditions change. These maps will show 

utility locations, potential points of contact with the public, roadways, and other significant characteristics 
"-

that may impact site operations and safety. Site maps will be posted to illustrate up-to-date collection of 

contaminants and adjustment of zones and access points. 

10.7 BUDDY SYSTEM 

Personnel engaged in onsite activities will practice the "buddy system" to ensure the safety during this 

operation. 

10.8 MATERIAL SAFETY DATA SHEET (MSDS) REQUIREMENTS 

TtNUS and subcontractor personnel will provide MSOSs for chemicals brought onsite. The contents of 

these documents will be reviewed by the SSO with the user(s) of the chemical substances before an 

actual use or application of the substances onsite. A chemical inventory of chemicals used onsite will be 

developed using Section 5.0 of the Health and Safety Guidance Manual. The MSOSs will then be 

maintained in a central location and will be available for anyone to review on request. 

10.9 COMMUNICATION 

As TtNUS personnel may not be working in close proximity to each other at NWS Earle a combination of 

communication methods will be used. Two-way radios, cellular and conventional telephone, hand 

signals, voice commands, and line of site will provide be utilized when most appropriate. When project 

tasks are performed simultaneously on different sites, vehicle horns will be used to communicate 

emergency situations as described in Section 2.6 of this HASP. All radio frequency transmitting devices, 

including cell phones and two way radios, must be approved by NWS Earle Radio Shop. All units cleared 

for Hazards of Electromagnetic Radiation to Ordnance (HERO) will be labeled as safe. Only these 

devices will be permitted in the OS/OO unit. 
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External communication Will be accomplished by uSi09' provided telephones at the site. External 

communication will primarily be used for the purpose of resource and emergency resource 

communications. 

10.10 SAFE WORK PERMITS 

All exclusion zone work conducted In support of this project will be performed uSing Safe Work Permits to 

gUide and direct field crews on a task-by-task basis. An example of the Safe Work Permit to be used is 

illustrated In Figure 10-1. The dally meetings conducted during their generation will further support these 

work permits. ThiS effort Will ensure site~specific considerations and changing conditions are Incorporated 

into the planning effort. 

Use of these permits will provide the communication line for reviewing protective measures and hazards 

associated with each operation. This HASP will be used as the primary reference for selecting levels of 

protection and control measures. The work permit will take precedence over the HASP when more 

conservative measures are required based on specific site conditions. 

The FOL and/or the SSO will be responsible for completing the Safe Work Permit and issuing them to the 

appropriate parties. Site personnel at the end of each day will turn in the permit(s) used for that day to the 

SSO. All permits Will be maintained as part of the permanent project flies attesting to safety and health 

measures used for a given task at a given time and place. Problems encountered with the protective 

measures required should be documented on the permit and brought to the attention of the SSO. 
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FIGURE 10-1 

SAFE WORK PERMIT 

Permit No. _______ Date: _______ _ Time: From ______ to _____ _ 

SECTION I: General Job Scope (To be filled in by person performing work) 
I. Work limited to the following (description, area, equipment used): 

II. Names: _________________________________ _ 

III. Onslte Inspection conducted 0 Yes 0 No Initials of Inspector _ _=-.....,..---

TtNUS 

SECTION II: General Safety Requirements (To be filled In by permit Issuer) 
IV. Protective equipment reqUired Respiratory equipment reqUired 

Level 0 0 Level B 0 Full face APR 0 Escape Pack 0 
Level C 0 Level A 0 Half face APR 0 SCBA 0 

Detailed on Reverse SAR 0 Bottle Trailer 0 
Skid Rig 0 None 0 

Modificatlons/Exceptions: ___________________________ _ 

V. Chemicals of Concern Action Level(s} Response Measures 

VI. Additional Safety Equipment/Procedures 
Hardhat. ................................ O Yes 0 No Heanng Protection (Plugs/Muffs}O Yes 0 No 
Safety Glasses ..................... 0 Yes 0 No 
Chemical/splash goggles ..... 0 Yes 0 No 

Safety belt/harness 0 Yes 0 No 
Radio 0 Yes 0 No 

Splash Shield ....................... 0 Yes 0 No Barncades 0 Yes 0 No 
Splash suits/coveralls ........... 0 Yes 0 No Gloves (Type) 0 Yes 0 No 
Steel toe/shank Workboots .0 Yes 0 No Work/rest regimen 0 Yes 0 No 
Modificatlons/Exceptlons: ___________________________ _ 

VII. Procedure review with permit acceptors Yes NA Yes NA 
Safety shower/eyewash (Location & Use) .......... 0 0 Emergency alarms ................... 0 0 
Procedure for safe Job completion ...................... 0 0 Evacuation routes .................... 0 0 
Contractor tools/equipment inspected ................ 0 0 Assembly POints ...................... 0 0 

VIII. EqUipment Preparation Yes NA 
Utility Locating and Excavation Clearance completed .................................................... 0 0, 0 
EqUipment and Foot Traffic Routes Cleared and Established ........................................ 0 0 0 
Physical Hazards Barricaded and Isolated ..................................................................... 0 0 0 
Emergency Equipment Staged ............... ~ ....................................................................... O 0 0 

IX. Additional Permits required (Hot work, confined space entry, excavation etc.} ...................... 0 Yes 0 No 
If yes, fill out approprtate sect/On(s) on safety work permlf addendum 

X. Special instructions, precautions: __________________________ _ 

Permit Issued by:________________ Permit Accepted by: __________ _ 
Job Completed by: ___________________ Date. ___________ _ 
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It is not anticipated, under the proposed scope of work, that confined space and permit-required confined 

space activities will be conducted, Therefore, personnel under the provisions of this HASP are not 

allowed, under any circumstances, to enter confined spaces. A confined space IS defined as an area 

that has one or more of the following characteristics: 

• Is large enough and so configured that an employee can bodily enter and perform assigned work. 

• Has limited or restricted means for entry or exit (for example, tanks, vessels, silos, storage bins, 

hoppers, vaults, and pits are spaces that may have limited means of entry). 

• Is not designed for continuous employee occupancy. 

A Permit-Required Confined Space IS one that: 

• Contains or has a potential to contain a hazardous atmosphere (including excavations deeper than 4 

feet). 

• Contains a material that has the potential to engulf an entrant (Including excavations). 

• Has an internal configuration such that an entrant could be trapped or asphyxiated by inwardly 
• ~ f' I 

converging walls or by a floor that slop~s downward and tapers to a smaller cross-section. 

• Contains other recognized serious safety or health hazard. 

For further information on confined space, consult the Health and Safety Guidance Manual or call the 

PHSO. If confined space operations are to be performed as part of the scope of work, detailed 

procedures and training requirements will have to be addressed. 
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The TtNUS FOL shall ensure the following materials/documents are taken to the project site and used 

when required. 

• A complete copy of this HASP 

• Health and Safety Guidance Manual 

• Incident Reports 

• Medical Data Sheets 

• MSDSs for chemicals brought onsite, including decon solutions, fuels, lime, sample preservatives, 

calibration gases, etc. 

• A full-size OSHA Job Safety and Health Poster (posted in the site trailers) 

• Training/Medical Surveillance Documentation Form (Blank) 

• Emergency Reference Information (Section' 2.0, extra copy for posting) 

12.1 MATERIALS TO BE POSTED OR MAINTAINED AT THE SITE 

The following documentation is to be posted or maintained at ttle site for quick reference purposes. In 

situations in which posting these documents is not feasible (such as no office trailer), these documents 

should be separated and immediately accessible. 

Chemical Inventory Listing (posted) - This list represents chemicals brought onsite, including 

decontamination solutions, sample preservations, fuel, etc. This list should be posted in a central area. 

Mat rial Safety Data Sheets (MSDSs) (maintained) - The MSDSs should also be In a central area 

accessible to site personnel. These documents should match the listings on the chemical inventory list for 

substances used onslte. It is acceptable to have these documents within a central folder and the chemical 

inventory as the table of contents. 

The OSHA Job Safety & Health Protection Poster (posted) - This poster, as directed by 29 CFR 

1903.2 (a)(1), should be conspicuously posted in places where notices to employees are normally posted. 

Each FOL shall ensure that this poster is not defaced, altered, or covered by other material. 

Site Clearance (maintained) - This list is found within the training section of the HASP (See Figure 8-2). 

This list identifies site personnel, dates of training (including site-specific training), and medical 
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surveillance. The lists indicates not only clearance but also status. If personnel do not meet these 

requirements, they do not enter the site while site personnel are engaged in activities. 

Emergency Phone Numbers and Directions to the Hospital(s) (posted) - This list of numbers and 

directions will be maintained at phone communications points and in each site vehicle. 

Medical Data Sheets/Cards (maintained) - Medical Data Sheets will be completed by onsite personnel 

and filed in a central location. The Medical Data Sheet will accompany an injury or illness requiring 

medical attention to the medical facility. A copy of this sheet or a wallet card will be given to personnel to 

carry with them. 

Hearing Conservation Standard (29 CFR 1910.95) (posted) - This standard will be posted when 

hearing protection or other noise abatement procedures are used. 

Personnel Monitoring (maintained) - All results generated through persQQ.Q.~1 sampling (levels of 

airborne toxins, noise levels, etc.) will be posted to inform individuals of the resl!lts Clf: that effort. 

Placards and Labels (maintained) - Where chemical inventories have been separated because of 

quantities and incompatibilities,' these areas will be conspicuously marked using Department of 

Transportation (DOT) placards and acceptable (Hazard Communication 29 CFR 1910.1200(f)) labels. 

The purpose, as stated above, is to allow site personnel quick access to this information. Variations 

concerning location and methods of presentation are acceptable as long as the objection is accomplished. 
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ACGIH 

APR 

BGS 

C. 

CFR 

CIH 

CNS 

CRZ 

CSP 

dBA 

DoD 

DOT 

EOD 

EPA 

eV 

F 

FID 

FOL 

GC 

HASP 

HAZWOPER 

HEPA 

HAS 

HSM 

IARC 

IDW 

IP 

LEL 

LFL 

mg/m3 

mmHg 

MSDS 

NIOSH 

NJDEP 

NWS 

13.0 GLOSSARY 

American Conference of Governmental Industrial Hygienists 

Air Purifying Respirator 

Below Ground Surface 

Centigrade 

Code of Federal Regulations 

Certified Industrial Hygienist 

Central Nervous System 

Contamination Reduction Zone 

Certified Safety Professional 

Decibel 

Department of Defense 

Department of Transportation 

Explosives Ordnance Disposal 

E-nviro'nmental Protection Agency 

electron Volts 

. ';:-'-F'~hr~~helt 

Flame Ionization Detector 

Field Operations Leader 

Gas Chromatograph 

Health and Safety Plan 

Hazardous Waste Operations and Emergency Response 

High Efficiency Particulate Air 

Hollow Stem Auger 

Health and Safety Manager 

International Agency for Research on Cancer 

Investigative Derived Waste 

Ionization Potential 

Lower Explosive Limit 

Lower Flammable Limit 

. Milligrams per cubic meter 

millimeters mercury 

Material Safety Data Sheet 

National Institute of Occupational Safety and Health 

New Jersey Department of Environmental Protection 

Naval Weapons Station 
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OSHA 

PCB 

PHSO 

PID 

PPE 

PPM 

Pt 

PVC 

RCRA 

SAR 

SI 

SCBA 

SOP 

SSO 

STEl 

TAL 

TCl 

TPH 

TtNUS 

UEl 

UFl 

UXO 

VOC 
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Occupational Safety and Health Administration (U.S. Department of labor) 

Polychlorinated Biphenyls 

Project Health and Safety Officer 

Photoionization Detector 

Personal Protective Equipment 

Parts per Million 

Point 

PolYVinyl Chloride 

Resource ConseNation and Recovery Act 

Supplied Air Respirator 

Site Investigation 

Self Contained Breathing Apparatus 

, Standard Operating Procedure 

Site Safety Officer 

Short Term Exposure Limit 

Target Analyte List 

Target Compound List 

Total Petroleum Hydrocarbons 

Tetra Tech NUS, Inc. 

Upper Explosive Limit 

Upper Flammable Limit 

Unexploded Ordnance 

Volatile Organic Compound 
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ATTACHMENT I 

INJURY/ILLNESS PROCEDURE 
AND REPORT FORM 



• 

TETRA TECH NUS, INC. 

INJURYIILLNESS .PROCEDURE 
WORKER'S COMPENSATION PROGRAM 

CASE NO. ___ _ 

WHAT YOU SHOULD DO IF YOU ARE INJURED OR DEVELOP AN ILLNESS AS A 
RESULT OF YOUR EMPLOYMENT: 

• If injury is minor, obtain appropriate first aid treatment. 

• If injury or illness is severe or life threatening, obtain professional medical treatment at the nearest 
hospital emergency room. 

• If incident involves a chemical exposure on a project work site, follow instructions in the Health & 
Safety Plan. 

• Immediately report any injury or illness to your supervisor or office manager. In addition, you must 
contact your Human Resources representative, Marilyn Diethorn at (412) 921-8475, and the 
Corporate Health and Safety Manager, MatfSoltis at (412) 921-8912 within 24 hours. You will be 
required to ~omplete an Injury/Illness Report (attached). You may also be required to participate in a 
more detailed investigation from the Health Sciences Department. 

• If further medical treatment is needed, The Hartford Network Referral Unit will furnish a list of 
network providers customized to the location of the injured employee. These providers are to be used 
for treatment of Worker's Compensation injuries subject to the laws of the state in which you work. 
Please call Marilyn.ouffy at (412) 921-8475 for the number of the Referral Unit. 

ADDITIONAL QUESTIONS REGARDING WORKER'S COMPENSATION: 

Contact your local human resources representative; corporate health and safety coordinator, or Corporate 
Administration in Pasadena, California, at (626) 351-4664. 

Worker's compensation is a state-mandated program that provides medical and disability benefits to 
employees who become disabled due to job related injury or illness. Tetra Tech, Inc. and its subsidiaries 
(Tetra Tech or Company) pay premiums on behalf of their employees. The type of injuries or illnesses 
covered and the amount of benefits paid are regulated by the state worker's compensation boards and vary 
from state to state. Corporate Administration in Pasadena is responsible for administering the Company's 
worker's compensatIOn program. The following is a general explanation of worker's compensation 
provided in the event that you become injured or develop an illness as a result of your employment with 
Tetra Tech or any of its subsidiaries. Please be aware that the term used for worker's compensation 
vanes from state to state. 

WHO IS COVERED: 

All employees of Tetra Tech, whether they are on a full-time, part-time or temporary status, working in an 
office or in the field, are entitled to worker's compensation benefits. All employees must follow the 
above injury/illness reporting procedures. Consultants~ independent contractors, and employees of 
subcontractors are not covered by Tetra Tech's Worker's Compensation plan. 
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CASE NO. ___ _ 

WHAT IS COVERED: 

If you are injured or develop an illness caused by your employment, worker's compensation benefits are 
available to you subject to the laws of the state you work in. Injuries do not have to be serious; even 
injuries treated by first aid practices are covered and must be reported. Please note that if you are 
working out-of-state and away from your home office, you are still eligible for worker's compensation 
benefits. 
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CASE NO. ___ _ 

Insert pdf of ill form 
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Subject 

UTILITY LOCATING AND 
EXCAVATION CLEARANCE 

1.0 PURPOSE 

Number 

Revision 

HS-1.0 
Page 

2 of 11 

Effective Date 

03/00 

Utilities such as electric service lines, natural or propane gas lines, water and sewage lines, 
telecommunications, and steam lines are very often in the immediate vicinity of work locations. Contact 
with underground or overhead utilities can have serious consequences including employee injury/fatality, 
property and equipment damage, substantial financial impacts, and loss of utility service to users. 

The purpose of this procedure is to provide minimum requirements and technical guidelines regarding the 
appropriate procedures to be followed when performing subsurface and overhead utility locating services. 
It is the policy of Tetra Tech NUS, Inc. (TtNUS) to provide a safe and healthful work environment for the 
protection of our employees. The purpose of this Standard Operating Procedure (SOP) is to aid In 
achieving the objectives of the TtNUS Utility Locating and Clearance Policy. The TtNUS Utility Locating 
and Clearance Policy must be reviewed by anyone potentially involved with underground or overhead 
utility services. 

2.0 SCOPE 

This procedure applies to all TtNUS field activities where there may be potential contact with underground 
or overhead utilities. This procedure provides a description of the principles of operation, instrumentation, 
applicability, and implementability of typical methods used to determine the presence or absence of utility 
services. This procedure is intended to assist with work planning and scheduling, resource planning, field 
implementation, and subcontractor procurement. Utility locating and excavation clearance requires site
specific information prior to the development of detailed operating procedures. This guidance is not 
intended to provide a detailed description of methodology and instrument operation. Specialized expertise 
during both planning and execution of several of the geophysical methods may also be required. 

3.0 GLOSSARY 

Electromagnetic Induction (EM!) Survey - A geophysical exploration method whereby electromagnetic 
fields are induced in the ground and the resultant secondary electromagnetic fields are detected as a 
measure of ground conductivity. 

Magnetometer - A device used for precise and sensitive measurements of magnetic fields. 

Magnetic Survey - A geophysical survey method that depends on detection of magnetic anomalies 
caused by the presence of buried ferromagnetic objects. 

Metal Detection - A geophysical survey method that is based on electromagnetic coupling caused by 
underground conductive objects. 

Vertical Gradiometer - A magnetometer equipped with two sensors that are vertically separated by a fixed 
distance. It is best suited to map near surface features and is less susceptible to deep geologic features. 

Ground Penetrating Radar - Ground Penetrating Radar (GPR) Involves specialized radar equipment 
whereby a signal is sent into the ground via a transmitter. Some portion of the signal will be reflected from 
the subsurface material, which is then recorded with a receiver and electronically converted into a graphic 
picture. 

4.0 RESPONSIBILITIES 

Project Manager (PM)ITask Order Manager (TOM) - Responsible for ensuring that all field activities are 
conducted in accordance with this procedure and the TtNUS Utility Locating and Clearance Policy. 
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Site Manager (SM)/Field Operations Leader (FOL) - Responsible for the onslte verification that all field 
activities are perforn:ed in compliance with approved SOPs or as otherwise directed by the approved 
project plan(s). 

Site Health & Safety Officer (SHSO) - Responsible to provide technical assistance and verify full 
compliance with this SOP and the TtNUS Utility Locating and Clearance Policy. The SHSO is also 
responsible for reporting any qeficiencies to the Corporate Health and Safety Manager (HSM) and to the 
PM/TOM. 

Health & Safety Manager (HSM) - Responsible for preparing, implementing, and modifying corporate health 
and safety policy. 

Site Personnel - Responsible for understanding and implementing this SOP and the TtN~S Utility Locating 
and Clearance Policy. 

5.0 PROCEDURES 

This procedure addresses the requirements and technical procedures that must be performed to minimize 
the potential for contact with underground and overhead utility services. These procedures are addressed 
individually from a buried and overhead standpoint. 

5.1 Buried Utilities 

Buried utilities present a heightened concern because their location is not typically obvious by visual 
observation, and it is common that their presence and/or location IS unknown or incorrectly known on 
client properties. The following procedure must be followed prior to beginning any excavation that might 
potentially be in the vicinity of underground utility services. In addition, the Utility Clearance Form 
(Attachment 3) must be completed for every location or cluster of locations where intrusive actiVities will 
occur. 

Where the positive identification and de-energiZing of underground utilities cannot be obtained and 
confirmed uSing the following steps, the PM/TOM is responsible for arranging for the procurement of a 
qualified, experienced, utility locating subcontractor who will accomplish the utility location and 
demarcation duties specified herein. 

~ 

1. A comprehensive review must be made of any available property maps, blue lines, or as-builts 
prior to site' actiVities. Interviews with local personnel familiar with the area should be performed 
to proVide additional information concerning the location of potential underground utilities. 
Information regarding utility locations shall be added to project maps upon completion of this 
exercise. 

2., 

019611/P 

A visual site inspection must be performed to compare the site plan information to actual field 
conditions. Any findings must be documented and the site plan/maps revised. The area(s) of 
proposed excavation or other subsurface activities must be marked at the site in white paint or pin 
flags to identify those locations of the proposed Intrusive activities. The site inspection should 
focus on locating surface indications of potential underground utiliti~s. Items of interest include 
the presence of nearby area lights, telephone service, drainage grates, fire hydrants, electrical 
service vaults/panels, asphalt/concrete scares and patches, and topographical depressions. Note 
the location of any emergency shut off switches. Any additional information regarding utility 
locations shall be 'added to project maps upon completion of this exercise and returned to the 
PM/TOM. 
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3. If the planned work is to be conducted on private property (e.g., military installations, 
manufacturing facilities, etc.) the FOL must identify and contact appropriate facility personnel 
(e.g., public works or facility engineering) before any intrusive work begins to inquire about (and 
comply with) property owner requirements. It is important to note that private property owners 
may require several days to several weeks adv.ance notice prior to locating utilities. 

4. If the work location is on public property, the state agency that performs utility clearances must be 
notified (see Attachment 1). State "one-call" services must be notified prior to commencing 
fieldwork per their requirements. Most one-call services require, by law, 48- to 72-hour advance 
notice prior to beginnihg any excavation. Such services typically assign a "ticket" number to the 
particular site. ThiS ticket number must be recorded for future reference and is valid for a specific 
period of time, but may be extended by contacting the service again. The utility service will notify 
utility representatives who then mark their respective lines within the specified time frame. It 
should be noted that most military installations own their own utilities but may lease service and 
maintenance from area providers. Given this situation, "one call" systems may still be required to 
provide location services on military Installations. 

5. Utilities must be identified and their locations plainly marked using pin flags, spray paint, or other 
accepted means. The location of all utilities must be noted on a field sketch for future Inclusion on 
project maps. Utility locations are to be identified using the following industry-standard color code 
scheme, unless the property owner or utility locator service uses a different color code: 

white 
red 

yellow 
orange 

blue 
green 

excavation/subsurface investigation location 
electrical 
gas, oil, steam 
telephone, communications 
water, irrigation, slurry 
sewer, drain 

6. Where utility locations are not confirmed with a high degree of confidence through drawings, 
schematics, location services, etc., the work area must be thoroughly investigated prior to 
beginning the excavation. In these situations, utilities must be identified using such methods as 
passive and intrusive surveys, physical probing, or hand augering. Each method has advantages 
and disadvantages including complexity, applicability, and price. It also should be noted that in 
many states, initial excavation is required by hand to a specified depth. 

7. At each location where trenching or excavating will occur using a backhoe or other heavy 
equipment, and where utility identifications and locations cannot be confirmed prior to 
groundbreaking, the soil must be probed with a hand auger or pole (tile probe) made of 
non-conductive material. If these efforts are not successful in clearing the excavation area of 
suspect utilities, hand shoveling must be performed for the perimeter of the intended excavation. 

8. All utilities uncovered or undermined during excavation must be structurally. supported to prevent 
potential damage. Unless necessary as an emergency corrective measure, TtNUS shall not 
make any repairs or modifications to existing utility lines without prior permission of the utility 
owner, property owner, and Corporate HSM. All repairs require that the line be 
locked-outltagged-out prior to work. 

5.2 Overhead Power Lines 

If it is necessary to work within the minimum clearance distance of an overhead power line, the overhead 
line must be de-energized and grounded, or re-routed by the utility company or a registered electrician. If 
protective measures such as guarding, isolating, or Insulating are provided, these precautions must be 
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adequate to prevent employees from contacting such lines directly with any part of their body or indirectly 
though conductive materials, tools, or equipment. 

The following table provides the r~quired minimum clearances for working in proximity to overhead power 
lines. . , 

Nominal Voltage 
0-50 kV 

50+ kV 

Minimum Clearance 
10 feet, or one mast length; whichever is greater 

10 feet.plus 4 inches for every 10 kV over 50 kV or 1.5 
mast lengths; whichever is greater 

6.0 UNDERGROUND LOCATING TECHNIQUES 

6.1 Geophysical Methods 

Geophysical methods include electromagnetic induction, magnetics, and ground penetrating radar. 
Additional details concerning the design and implementation of electromagnetic induction, magnetics, and 
ground penetrating radar surveys can be found in one or more of the TtNUS SOPs included in the 
References (Section 8.0). 

Electromagnetic Induction 

Electromagnetic Induction (EMI) line locators operate either by locating a background signal or by locating 
a signal introduced into the utility line using a transmitter. A utility line acts like a radio antenna, producing 
electrons, which can be picked up with'a radiofrequency receiver. Electrical current carrying conductors 
have a 60HZ signal associated with them. This sfgnal occurs in all power lines regardless of voltage. 
Utilities in close proximity to power lines or used as grounds may also have a 60HZ signal, which can be 
picked up with an EM receiver. A typic.al example of .this .type of geophysical equipment is an EM-61. 

EMI locators specifically designed for utility locating use a special signal that is either Indirectly induced 
onto a utility line by placing the transmitter above the line or directly induced using an induction clamp. 
The clamp induces a signal on the specific utility and is the preferred method of tracing since there is little 
chance of the resulting signals being interfered with. A good example of this type of equipment is the 
Schonstedt® MAC-51 B locator. The MAC-51 B performs Inductively tra'ced surveys, simple magnetic 
locating, and traced nonmetallic surveys. 

When access can be gained inside a conduit to be traced, a flexible insulated trace wire can be used. 
This IS very useful for non-metallic conduits but is limited by the availability of gaining access inside the 
pipe. 

Magnetics 

Magnetic locators operate by detecting the relative amounts of buried ferrous metal. They are incapable 
of locating or identifying nonferrous utility lines but can be verY us'eful for locating underground storage 
tanks (UST's), steel utility lines, and buried electrical lines. A typical example of this type of equipment is 
the Schonstedt® GA-52Cx locator. The GA-52Cx is capable of locating 4-inch steel pipe up to 8 feet 
deep. 

Non-ferrous lines are often located by using a typical plumbing tool (snake) fed through the line. A signal 
is then introduced to the snake that IS then traced. 
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Ground Penetrating Radar (GPR) involves specialized radar equipment whereby a signal is sent into the 
ground via a transmitter. Some portion of the signal will be reflected from the subsurface material, which 
is then recorded with a receiver and electronically converted into a graphic picture. In general, an object 
which is harder than the surrounding soil will reflect a stronger signal. Utilities, tunnels, UST's, and 
footings will reflect a stronger signal than the surrounding soil. Although this surface detection method 
may determine the location of a utility, this method does not specifically identify utilities (i.e., water vs. gas, 
electrical vs. telephone); hence, verification may be necessary using other methods. This method is 
somewhat limited when used in areas with clay soil types or with a high water table. 

6.2 Passive Detection Surveys 

Acoustic Surveys 

Acoustic location methods are generally most applicable to waterlines or gas lines. A highly sensitive 
Acoustic Receiver listens for background sounds of water flowing (at joints, leaks, etc.) or to sounds 
introduced into the water main using a transducer. Acoustics may also be applicable to determine the 
location of plastic gas lines. ' 

Thermal Imaging 

Thermal (i.e., infrared) imaging is a passive method for detecting the heat emitted by an object. 
Electronics in the infrared camera convert subtle heat differentials into a visual image on the viewfinder or 
a monitor. The operator does not look for an exact temperature; rather they look for heat anomalies 
(either elevated or suppressed temperatures) characteristic of a potential utility line. 

The thermal fingerprint of underground utilities results from differences in temperature between the 
atmosphere and the fluid present in a pipe or the heat generated by electrical resistance. In addition, 
infrared scanners may be capable of detecting differences in the compaction, temperature and moisture 
content of underground utility trenches. High-performance thermal imagery can detect temperature 
differences to hundredths of a degree. 

6.3 Intrusive Detection Surveys 

Vacuum Excavation 

Vacuum excavation is used to physically expose utility services. The process involves removing the 
surface matenal over approximately a l' x l' area at the site location. The air-vacuum process proceeds 
with the simultaneous action of compressed air-Jets to loosen soil and vacuum extraction of the resulting 
debris. This process ensures the integrity of the utility line during the excavation process, as no hammers, 
blades, or heavy mechanical equipment comes into contact with the utility line, eliminating the risk of 
damage to utilities. The process continues until the utility is uncovered. Vacuum excavation can be used 
at the proposed site location to excavate below the "utility window" which IS usually 8 feet. 

Hand-auger Surveys 

When the identification and location of underground utilities cannot be positively confirmed through 
document reviews and/or other methods, borings must be hand-augered for all locations where there is a 
potential to impact buried utilities. The minimum hand-auger depth that must be reached is to be 
determined considering the geographical location of the work site. This approach recognizes that the 

019611/P Tetra Tech NUS, Inc. 



Subject 

UTILITY LOCATING AND 
EXCAVATION CLEARANCE 

Number 

HS-1.0 

Revisl.on 

• ' ,~ , .:' • _",I. l "~ 

Page 

7 of 11 

Effective Date 

03/00 

placement of buried utilities is influenced by frost line depths that vary by geographical region. 
Attachment 2 presents frost line depths for the regions of the contiguous United States. At a minimum,. 
hand-auger depths must be at least to the frost line depth plus two (2) feet, but never less than 4 feet 
below ground surface (bgs). For augering, the hole must be reamed by hand to at least the diameter of 
the drill rig auger or bit prior to drilling. For soil gas surveys, the survey probe shall be placed as close as 
possible to the cleared hand-auger. It is Important to note that a post-hole digger must not be used in 
place of a hand-auger. 

Tile Probe Surveys 

For some soil types, site conditions: and excavation requirements, tile probes may be used Instead of or in 
addition to hand-augers. Tile probes must be performed to the same depth requirements as hand-augers. 
Depending upon the site conditions an·d intended probe· usage, tile probes should be made of non
conductive material such as fiberglass. 

7.0 INTRUSIVE ACTIVITIES SUMMARY 

The following list summarizes the activities that must be performed prior to beginning subsurface 
activities: 

1. Map and mark all subsurface locations and excavation boundaries using white paint or markers 
. specified by the client or property owner. 

2. Notify the property owner and/or client that the locations are marked. At this pojnt, drawings of 
locations or excavation boundaries shall be provided to the property owner and/or client" so they 
may initiate (if applicable) utility clearance. ' 

Note: Drawings with confirmed locations should be provided to the property owner and/or client 
as soon as possible to reduce potential time delays. 

3. Notify "One Call" service. If possible, arrange for an appointment to show the One Call 
representative the subsurface locations or excavation boundaries in person. This will provide a 
better location designation to the utilities they represent. You should have additional drawings 
should you need to provide plot plans to the One Call service. 

4. Complete Attachment. 3, Utility Clearance Form. This form should be completed for each 
excavation location. In situations where multiple subsurface locations exist within the close 
proximity of one another, one form may be used for multiple locations provided those locations 
are noted on the Utility Clearance Form. Upon completion, the Utility Clearance Form and 
revised/annotated utility location map becomes part of the project file. 

B.O REFERENCES 

TtNUS Utility Locating and Clearance Policy 
TtNUS SOP GH-3.1; Resistivity and Electromagnetic Induction 
TtNUS SOP GH-3.2; Magnetic and Metal Detection Surveys 
TtNUS SOP GH-3.4; Ground-penetrating Radar Surveys 
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LISTING OF UNDERGROUND UTILITY CLEARANCE RESOURCES 
ALABAMA Maine 
Alabama Line Location (800) 292-8525 -Dig Safe - Maine (800) 225-4977 

Tucson Blue Stake Center(80QL 782-5348 
Alaska 

Maryland 
Miss Utility (800) 257-777 

Locate Call Center of Alaska Inc. (800) 478-3121 Miss Utility of Delmarva (800) 282-8555 
Arizona Massachusetts 
Arizona Blue Stake Inc (800) 782-5348 Dig Safe - Massachusetts (800) 322-4844 
Arkansas Michigan 
Arkansas One Call System Inc. (800) 482-8998 Miss Dig System (800) 482-7171 
California Minnesota 
Underground Service Alert North (800) 227-2600 GOjlher State One Call (800) 252-1166 

Underground Service Alert South (800) 227-2600 
Colorado 
Utility Notification Center of Colorado 

180Q) 922-1987 
Connecticut 
Call Before You Dig (800) 922-4455 
Delaware 

Mississippi 
MiSSissipPI One-Call System Inc. (800) 227-6477 
Missouri 
Missouri One Call System Inc. (800t 344-7483 
Montana 
Utilities Underground Location Center 
(800) 424-5555 

MISS Utility of Delmarva Montana One Call Center (800) 551-8344 
. (800) 282-8555 Nebraska 
District of Columbia Diggers Hotline of Nebraskaj800) 331-5666 
Miss Utility (800) 257-7777 Nevada 
Florida Underground Service Alert North (800) 227-2600 
Call Sunshine (800) 432-4770 New Hampshire 
Georgia Dig Safe - New Hampshire (800) 225-4977 
Utilities Protection Center Inc. 

. (800)282-7411 
New Jersey 
New Jersey One Call (800) 272-1000 

Idaho New Mexico 
Palouse Empire Underground Coordinating Council New Mexico One Call System Inc. 
(800) 882-1974 (800) 321-ALERT 

Utilities Underground Location Center Las Cruces-Dona Utility Council (505) 526-0400 
(800) 424-5555 New York 

Kootenai Country Utility Coordinating CounCil 
(800) 428-4950 

Underground FaCilities Protection Organization 
(800) 962-7962 

Shoshone County One Call (800) 398-3285 New York City: Long Island One Call Center 
(800) 272-4480 

Dig line (800) 342-1585 North Carolina 

One Call Concepts (800) 626-4950 
Illinois 
Julie Inc. (800) 892-0123 

The North Carolina One-Call Center Inc 
(800) 632-4949 
North Dakota 
Utilities Underground Location Center 

Digger (Chicago Utility Alert Network) (800) 795-0555 
(312) 744-7000 Ohio 
Indiana Ohio Utilities Protection Service 
Indiana Underground Plant Protection Services (800) 362-2764 
(800) 382-5544 
Iowa 
Underground Plant Location Service Inc. 
(800) 292-8989 
Kansas 

011 & Gas Producers Underground Protection Service 
(800) 925-0988 
Oklahoma 
Call Okle (800) 522-6543 

Kansas One-Call Center (800) 344-7233 
Kentucky 
Kentucky Underground Protection Inc. 
(800) 752-6007 
Louisiana 
LouiSiana One Call (800) 272-3020 
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Oregon Wyoming 
Utilities Underground Location Center West Park Utility Coordinating Council 
(800) 424-5555 (307) 587-4800 

Douglas Utilities Coordinating Council Call-In Dig-In Safety Council (800) 300-9811 
(503) 673-6676 

Fremont County Utility Coordinating Council 
Josephine Utilities Coordinating Council (800) 489-8023 
(503) 476-6676 

Central Wyoming Utilities Coordinating Council 
Rogue Basin Utility Coordinating Council .(800) 759-8035 
(503) 779-6676 

Southwest Wyoming One Call (307) 362-8888 
Utilities Notification Center Carbon County Utility 
(800) 332-2344 
Pennsylvania 

Utility Coordinating Council (307) 324-6666 

Pennsylvania One Call System Inc, Albany County Utility Coordinating Council 
(800) 242-1776 (307) 742-3615 
Rhode Island Southeast Wyoming Utilities Coordinating Council 
Dlq Safe - Rhode Island (800) 225-4977 
South Carolina 

(307) 638-6666 

Palmetto Utility Protection Service Inc Wyoming One-Call 

(8001922-0983 (800) 348-1030 

South Dakota Utilities Underground Location Center 
South Dakota One Call (800) 781-7474 (800) 454-5555 
Tennessee 
Tennessee One-Call System' (800) 351-1111 Converse County Utility Coordination Council 

Texas (800) 562-5561 

Texas One Call System (800) 245-4545 

Texas Excavation Safety System (800) 344-8377 

Lone Star Notification Center (800) 669-8344 
Utah 
Blue Stakes Location Center (800) 662-4111 
Vermont 
Dig Safe - Vermont (800) 225-4977 
Virginia 
MIss Utility of Virginia (800) 552-7001 : 

MIss Utility (800) 257-7777 

Miss Utility of Delmarva (800) 441-8355 
Washington 
Utilities Underground Location Center 
(800) 424-5555 

Grays Harbor & Pacific County 
Utility Coordinating Council -
(206) 535-3550 

Utilities County of Cowlitz County . 
(360) 125-2506 

Chelan-Douglas Utilities Coordinating Council 
(509) 663-6111 

Upper Yakima County 
Underground Utilities Council 
(800) 553-4344 

Inland Empire Utility Coordinating Council 
(509) 456-8000 

Palouse Empire Utilities Coordinating Council 
(800) 822-1974 

Utilities Notification Center (800) 332-2344 
West Virginia 
Miss Utility of West Virqlnla Inc. (800) 245-4848 
Wisconsin 
Diggers Hotline Inc. (800) 242-8511 

019611/P Tetra Tech NUS, Inc. 



Subject 

UTILITY LOCATING AND 
EXCAVATION CLEARANCE 

Number 

HS-1.0 

Revision 

1 

ATTACHMENT 2 

Page 

10 of 11 

Effective Date 

03/00 

FROST LINE PENETRATION DEPTHS BY GEOGRAPHIC LOCATION 

FROST PENETRATION 

Average Depth In Inches 

Courtesy u.S. Department Of Commerce 
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ATTACHMENT 3 
UTILITY CLEARANCE FORM 

Client ________ _ Project Name: ______________ _ 

Project No.: _________ _ Completed By: _____________ _ 

Location Name: __________ _ Work Date: ____________ _ 

Excavation Method/Overhead Equipment ______________________ _ 

1. Underground Utilities Circle One 

a) Review of existing maps? yes no N/A 

b) Interview local personnel? yes no N/A 

c) Site visit and inspection? yes no N/A 

d) Excavation areas marked in the field? yes no N/A 

e) Utilities located in the field? yes no N/A 

f) Located utilities marked/added to site maps? yes no N/A 

g) Client contact notified yes no N/A 
Name Telephone.:...: _____ Date: _____ _ 

g) State One-Call agency called? yes no N/A 
Caller: ______________ _ 
Ticket Number: ____________ Date: _____ _ 

h) Geophysical survey performed? yes no N/A 
Survey performed by: _________ _ 
Method: _______________ Date: _____ _ 

i) Hand augering performed? yes no N/A 
Augering completed by: ________ _ 
Total depth: feet Date: __ _ 

j) Trench/excavation probed? yes no N/A 
Probing completed by: ________ _ 
Depth/frequency: ___________ Date: _____ _ 

2. Overhead Utilities Present Absent 

a) Determination of nominal voltage yes no N/A 
b) Marked on site maps yes no N/A 
c) Necessary to lockoutlinsulate/re-route yes no N/A 
d) Document procedures used. to lockoutlinsulate/re-route yes no N/A 
e) Minimum acceptable clearance (SOP Section 5.2): _______ _ 

3. Notes: 

Approval: 

Site Manager/Field Operations Leader 

019611/P 

Date 
c: PM/Project File 

Program File 
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EQUIPMENT INSPECTION 

COMPANY:__________________ UNIT NO. ______ _ 
FREQUENCY: Inspect daily, document prior to use and as repairs are needed. 

Inspection Date: __ / __ /__ Time: ___ Equipment Type: _____ ---:_---: ___ -:-
(e.g., bulldozer) 

Good Need Repair N/A 

Tires or tracks 

Hoses and belts 

Cab, mirrors, safety glass 
Turn signals, lights, brake lights, etc. (front/rear) for equipment 
approved for highway use? 
Is the equipment equipped with audible back-up alarms and 
back-up lights? 

Horn and gauges 

Brake condition (dynamic, park, etc.) 

Fire extinguisher (Type/Rating -____ _ 

Fluid Levels: 

Engine oil 
Transmission fluid 
Brake fluid 
Cooling system fluid 
Windshield wipers 
Hydraulic oil 

Oil leak/lube 

Coupling devices and connectors 

Exhaust system 

Blade/boom/ripper condition 

Accessways: Frame, hand holds, ladders, walkways (non-slip 
surfaces), guardrails? 

Power cable and/or hoist cable 

Steering (standard and emergency) 

Safety Guards: 

o 
o 
o 
o 

o 

o 

o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 

Around rotating apparatus (belts, pulleys, sprockets, spindles, drums, flywheels, chains) all points 
of operations protected from accidental contact? _________________ _ 

Hot pipes and surfaces exposed to accidental contact? _______________ _ 

All emergency shut offs have been identified and communicated to the field crew? _____ _ 

Have emergency shutoffs been field tested? __________________ _ 

Results? ________________________________ _ 

Are any structural members bent, rusted, or otherwise show signs of damage? ______ _ 

Are fueling cans used with this equipment approved type safety cans? _________ _ 

o 
o 
o 
o 

o 

o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

0 

0 

0 

Yes 

0 

0 

0 

0 

0 

0 

0 

o 
o 
o 
o 

o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

0 

0 

0 

No 

0 

0 

0 

0 

0 

0 

0 



Have the attachments designed for use (as per manufacturer's recommendation) with this 
equipment been inspected and are considered suitable for use? ___________ _ 

Portable Power Tools: 

Tools and Equipment in Safe Condition? ____________________ _ 
o 0 

Saw blades, grinding wheels free from recognizable defects (grinding wheels have been sounded)? 
o 0 

Portable electric tools properly grounded,..:..? ____________________ _ 
o 0 

Damage to electrical power cords? ______________________ _ 
o 0 

Blade guards in place? __________________________ _ 
o 0 

Components adjusted as per manufacturers recommendation? ____________ _ 
o 0 

Cleanliness: 

Overall condition (is the decontamination performed prior to arrival on-site considered acceptable)? _____ _ 
Where was this equipment used prior to its arrival on site? ____________________ _ 
Site Contaminants of concern at the previous site? _______________________ _ 
Inside debris (coffee cups, soda cans, tools and equipment) blocking free access to foot controls? ______ _ 

Operator Qualifications (as applicable for all heavy equipment): 

Does the operator have proper licensing where applicable, (e.g., CDL)? _______________ _ 
Does the operator, understand the equipments operating instructibns? ________________ _ 
Is the operator experienced with this equipment? _______________________ -.:.....-
Does the operator have emotional and/or physical limitations which would prevent him/her from performing 
this task in a safe manner? ______________________________ _ 
Is the operator 21 years of age or more? _________________________ _ 

Id ntification: 

Is a tagging system available, for positive identification, for tools removed from service?_ 

Additional Inspection Required Prior to Use On-Site 
Yes No 

Does equipment emit noise levels above 90 decibels? o o 
If so, has an 8-hour noise dosimetry test been performed? o o 
Results of noise dOsimetry: ______________________________ _ 

Defects and repairs needed: ______________________________ _ 

General Safety Condition: ______________________________ _ 

Operator or mechanic signature: _____________________ _ 

Approved for Use: 0 Yes 0 No 

Site Safety Officer Signature 



ATTACHMENT IV 

SAFE WORK PERMITS 



SAFE WORK PERMIT FOR 
MOBILIZATION AND DEMOBILIZATION ACTIVITIES 

AT NWS EARLE COL:TS NECK, NEW JERSEY 

Permit No. ______ _ Date: _______ _ Time: From ______ to ______ _ 

SECTION I: General Job Scope 

I. Work limited to the following (description, area, equipment used): Mobilization and demobilization activities. 

II. Required Monitoring Instruments: :...:N""o.:..:.ne"'-----'-______________________ _ 

III. Field Crew: 

IV. On-site Inspection conducted 0 Yes 0 No Initials of Inspector __ --::::-:-:,...,-::_ 
TtNUS 

SECTION II: General Safety Requirements (To be filled In by permit Issuer) 
IV. Protective equipment required Respiratory equipment required 

Level 0 r8J Level B 0 Full face APR 0 Escape Pack 0 
Level C 0 Level A 0 Half face APR 0 SCBA 0 
Detailed on Reverse SKA-PAC SAR 0 Bottle Trailer 0 

Skid Rig 0 None r8J 
Modifications/Exceptions: Minimum requirement include sleeved shirt and long pants, or coveralls, safety 
glasses and safety footwear. Hard hats, saf~ty glasses and hearing protection Will be worn when working 
near operating eguipment. 

.V. Chemicals of Concern Action Level(s)· Response Measures 
None anticipated given the 
nature of activities 
and limited contact w/ media. 

VI. Additional Safety EquipmentlProcedures 
Hard-hat ... ·······.· ............................ 0 Yes 0 No Hearing Protection (Plugs/Muffs)... 0 Yes 0 No 
Safety Glasses ............................. r8J Yes 0 No Safety beltlharness ........................... O Yes r8J No 
Chemical/splash goggles .............. 0 Yes r8J No Radio .. ···· .......................................... 0 Yes r8J No 
Splash Shield ................................ 0 Yes r8J No Barricades ........................................ 0 Yes r8J No 
Splash suits/coveralls .................... 0 Yes r8J No Gloves (Type - Nitrile) ....................... O Yes r8J No 
Steel toe Work shoes or boots ...... r8JYes 0 No Wqrkirest regimen ............................ O Yes r8J No 
Modifications/Exceptions: Tyvek coverall to protect against natural hazards (e.g., ticks). If working in areas 
where snakes are a threat. wear snake chaps to protect against bites. 

VII. Procedure review with permit acceptors Yes NA Yes NA 
Safety shower/eyewash (Location & Use) .......... 0 O. Emergency alarms ................... 0 0 
Procedure for safe Job completion ...................... 0 0 Evacuation routes .................... 0 0 
Contractor tools/equipmentlPPE inspected ........ 0 0 Assembly points ...................... 0 0 

VIII. Equipment Preparation Yes No NA 
Utility Locating and Excavation Clearance completed .................................................... 0 0 0 
EqUipment and Foot Traffic Routes Cleared and Established ........................................ 0 0 0 
Physical Hazards Barricaded and Isolated ....................................... : ............................. 0 0 0 
Emergency Equipment Staged ....................................................................................... 0 0 0 

IX. Additional Permits required (Hot work, confined space entry, excavation etc.) ...................... 0 Yes 0 No 
If yes, complete permit reqUIred or contact Health Sciences, PIttsburgh Office 

X. Special Instructtons, precautions: Preview work locations to identify potential hazards (slips, trips, and falls, 
natural hazards, etc.) Avoid potential nesting areas. Wear light colored clothing so that ticks and other 
biting insects can be easily visible and can be removed. Inspect clothing and body for ticks. Minimize 
contact with potentially contaminated media. Suspend site activities in the event of inclement weather. 

Permit Issued by: _______________ _ Permit Accepted by: __________ _ 
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SAFE WORK PERMIT FOR 
MULTI-MEDIA SAMPLING 

AT NWS EARLE COLTS NECK, NEW JERSEY 

Permit No. _______ Date: ________ _ Time: From ______ to ______ _ 

SECTION I: General Job Scope 

I. Work limited to the following (description, area, equipment used): Multi media sampling including sediment 

sampling and handling of split spoon cores for geotechnical analysis. 

II. Required Monitoring Instrument(s): PID with 10.6 eV (or higher) lamp source 

III. Field Crew: 

IV. On-site Inspection conducted ~ Yes 0 No Initials of Inspector __ -=.,--~_ 
TtNUS 

SECTION II: General Safety Requirements (To be filled in by permit issuer) 
IV. Protective equipment required Respiratory equipment reqUired 

Level D ~ Leve'l B 0 Full face APR 0 Escape Pack 0 
Level C 0 Level A 0 Half face APR 0 SCBA 0 
Detailed on Reverse SKA-PAC SAR 0 Bottle Trailer 0 

Skid Rig 0 None ~ 
Modifications/Exceptions: Minimum requirement include sleeved shirt and long pants, safety footwear, safety 

glasses and nitrile gloves. Hard hats and hearing protection will be worn when working near operating 
equiPment and or when reguired by the facility. 

V. Chemicals of Concern Action Level(s) Response Measures 
Potential site contaminants Sustained breathing zone Retreat to an unaffected area 
include VOCs, metals, PCBs, readings> 5.0 ppm Contact the PHSO for 
and pesticides ....,g..,u""id=..:a""n.:"c""e"-.. _______ _ 

VI. Additional Safety EqulpmentiProcedures 
Hard-hat ...................................... 0 Yes 0 No Hearing Protection (Plugs/Muffs) ........ 0 Yes 0 No 

. Safety Glasses ........................... ~ Yes 0 No Safety beltlharness .............................. 0 Yes ~ No 
Chemical/splash goggles ............ 0 Yes ~ No Radio .................................................... O Yes ~ No 
Splash Shield .............................. 0 Yes ~ No Barricades ............................................ D Yes ~ No 
Splash suits/coveralls .................. 0 Yes 0 No Gloves (Type - Nitrile) .......................... ~ Yes 0 No 
Steel toe Work shoes or boots .... ~Yes 0 No Work/rest regimen .................... : ........... O Yes ~ No 
Modifications/Exceptions: Tyvek coverall if there is a potential for soiling work cloths and PVC or PE coated 
Tyvek and rubber boots if saturation or work cloths/boots may occur. Reflective vest for traffic areas. 

VII. Procedure review with permit acceptors Yes NA Yes NA 
Safety shower/eyewash (Location & Use) .......... 0 0 Emergency alarms .................. 0 0 
Procedure for safe job completion ..................... 0 0 Evacuation routes .................... 0 0 
Contractor tools/equipmentiPPE Inspected ....... 0 0 Assembly points ...................... 0 0 

VIII. Equipment Preparation Yes No NA 
Utility Locating'and Excavation Clearance completed .................................................... 0 0 0 
Equipment and Foot Traffic Routes Cleared and Established ........................................ 0 0 0 
Physical Hazards Barricaded and Isolated ..................................................................... 0 0 0 
Emergency Equipment Staged ....................................................................................... 0 0 0 

IX. Additional Permits required (Hot work, confined space entry, excavation etc.) ..................... 0 Yes ~ No 
If yes, complete permit required or contact Health Sciences, Pittsburgh Office 

X. Special instructions, precautions: Contaminants were previously detected at low concentrations· that are 
unlikely to present a significant exposure potential (particularly via Inhalation). However, air monitOring with a 
PID will be performed as a precautionary measure. UXO hazards are unlikely to be present but UXO screening 
methods will be used for intrusive operations. Site personnel performing sediment sampling must be aware of 
the potential for encountering UXO shapes. AVOid any suspected UXO items and report them to the site 
contact immediately. Ticks are a known problem at this site. Refer to Attachment VII for guidance and use 
repellents and PPE to minimize contact. 

Permit Issued by:_' ______________ _ Permit Accepted by: __________ _ 

mmsamplingpermit eTO 0851 
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SAFE WORK PERMIT FOR 
TEST TRENCH'EXCAVATIONS 

AT NWS EARLE COLTS NECK, NEW JERSEY 

Permit No. _______ Date: ________ _ Time: From ______ to ______ _ 

SECTION I: General Job Scope 

I. Work limited to the following (description, area, equipment used): Excavation of test trenches to determine 

lateral extent of Site 13 

II. Required Monitoring Instruments: PID with 10.6 eV (or higher) lamp source 

III. Field Crew: _________________________________ _ 

IV. On-Site Inspection conducted 0 Yes 0 No Initials of Inspector __ -=-..,..,..,.-:-::-_ 
TtNUS 

SECTION II: General Safety Requirements (To be filled in by permit Issuer) 
IV. Protective equipment required Respiratory equipment required 

Level D I25J Level B 0 Full face APR 0 Escape Pack 0 
(' Level C 0 Level A 0 Half face APR O· SCBA 0 

Detailed on Reverse SKA-PAC SAR 0 Bottle Trailer 0 
Skid Rig 0 None I25J 

Modifications/Exceptions: Minimum regulrement Include sleeved shirt and long pants, safety footwear, and 
nitrile gloves. Safety glasses, hard hats, and hearing protection Will be worn when working near or operating 
eguipment. . 

V. Chemicals of Concern Action Level(s) Response Measures 
Retreat to an unaffected area 
Contact the PHSO for 

Potential site contaminants Sustained breathing zone 
include VOCs, metals, PCBs, readings> 5.0 ppm 
and pesticides gUidance. 

VI. Additional Safety EquipmentlProcedures 
Hard-hat ........................................ 125J Yes 0 No Hearing Protection (Plugs/Muffs) ...... 125J Yes 0 No 
Safety Glasses ............................. 125J Yes 0 No Safety beltlharness ............................ 0 Yes I25J No 
Chemical/splash goggles .............. 0 Yes I25J No Radio .................................................. 0 Yes I25J No 
Splash Shield ................................ 0 Yes I25J No Barricades .......................................... 0 Yes I25J No 
Splash suits/coveralls .................... 0 Yes 0 No Gloves (Type - Nitrile) ........................ 125J Yes 0 No 
Steel toe Work shoes or boots ...... I25JYes 0 No Work/rest regimen .............................. 0 Yes I25J No 
Modifications/Exceptions: Tyvek coverall/rubber boots if there is a potential for soiling work cloths/boots. PVC 
or PE coated Tyvek and rubber boots if saturation or work cloths/boots may occur. 

VII. Procedure review with permit acceptors Yes NA Yes NA 
Safety shower/eyewash (Location & Use) .......... 0 0 Emergency alarms .................. 0 0 
Procedure for safe Job completion ..................... 0 0 Evacuation routes .................... 0 0 
Contractor tools/equlpmentlPPE inspected ....... 0 . 0 Assembly POints ...................... 0 0 

VIII. Equipment Preparation Yes No NA 
Utility Locating and Excavation Clearance completed .................................................... 0 0 0 
Equipment and Foot Traffic Routes Cleared and Established ........................................ 0 0 0 
PhYSical Hazards Barricaded and Isolated .................................................................. : .. 0 0 0 
Emergency EqUipment Staged ....................................................................................... 0 0 0 

IX. Additional Permits required (Hot work, confined space entry, excavation etc.) ..................... 0 Yes I25J No 
If yes, complete permIt required or contact Health SCIences, PIttsburgh Office 

X. Special instructions, precautions: The TtNUS SOPs on Utility Location and Excavation and UXO Clearance will 
be followed for all subsurface activities. Preview work locations to identify potential hazards (slips, trips, and 
falls, natural hazards, etc.) Avoid potenlial nesting areas. Wear light colored clothing so that ticks and other 
biting Insects can be eaSily visible and can be removed. Inspect clothing and body for ticks. Minimize contact 
with potentially. contaminated media. Suspend site actiVities in the event of Inclement weather. Personnel will 
not be permitted to enter any excavation. Excavations will not be left unattended and will be immediately 
backfilled upon completion . 

Permit Issued by: _______________ _ Permit Accepted by: __________ _ 
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SAFE WORK PERMIT FOR 
SOIL BORING AND SUBSURFACE SOIL SAMPLING OPRATIONS 

AT NWS EARLE COLTS NECK, NEW JERSEY 

Permit No. _______ Date: _______ _ Time: From ______ to _____ _ 

SECTION I: General Job Scope 

I. Work limited to the following (description, area, equipment used): Soil boring and collection of soil cores for 

geotechnical analysis using hollow stem auger with spilt spoons. 

II. Required Monitoring Instruments: PID with 10.6 eV (or higher) lamp source 

/II. Field Crew: ________________________________ _ 

IV. On-site Inspection conducted 0 Yes 0 No Initials of Inspector __ -=~-:-::-_ 
TtNUS 

SECTION II: General Safety Requirements (To be filled In by permit Issuer) 
IV. Protective equipment required Respiratory equipment required 

Level D [gI Level B 0 Full face APR 0 Escape Pack 0 
Level C 0 Level A 0 Half face APR 0 SCBA 0 
Detailed on Reverse SKA-PAC SAR 0 Bottle Trailer 0 

Skid Rig 0 None [gI 
Modifications/Exceptions: Minimum reguirement include sleeved shirt and long pants, safety footwear, and 
nitrile gloves. Safety glasses, hard hats, and hearing protection Will be worn when working near or 
sampling In the VICinity of the drill rig or other operating eguipment. 

V. Chemicals of Concern Action Level(s) Response Measures 
Retreat to an unaffected area 
Contact the PHSO for 

Potential site contaminants Sustained breathing zone 
include VOCs, metals, PCBs, readings> 5.0 ppm 
and pesticides guidance. 

VI. Additional Safety EquipmenUProcedures 
Hard-hat ........................................ [gI Yes 0 No Hearing Protection (Plugs/Muffs) ..... [gI Yes 0 No 
Safety Glasses ............................. [gI Yes 0 No Safety beIUharness ........................... O Yes [gI No 
Chemical/splash goggles .............. 0 Yes [gI No RadiO ................................................ 0 Yes [gI No 
Splash Shield ................................ 0 Yes [gI No Barricades ........................................ 0 Yes [gI No 
Splash suits/covE)ralls .................... 0 Yes 0 No Gloves (Type - Nitrile) ....................... [gI Yes 0 No 
Steel toe Work shoes or boots ...... [gIYes 0 No Work/rest regimen ............................ 0 Yes [gI No 
Modifications/Exceptions: Tyvek coverall if there IS a potential for soiling work cloths. PVC or PE coated Tyvek 
and rubber boots if saturation or work cloths/boots may occur. 

VII. Procedure review with permit acceptors Yes NA Yes NA 
Safety shower/eyewash (Location & Use) .......... 0 0 Emergency alarms .................. 0 0 
Procedure for safe job completion ..................... 0 0 Evacuation routes .................... 0 0 
Contractor tools/equipmenUPPE inspected ....... 0 0 Assembly POints ...................... 0 0 

V/ilo Equipment Preparation . Yes No NA 
Utility Locating and Excavation Clearance completed .................................................... 0 0 0 
Equipment and Foot TraffiC Routes Cleared and Established ........................................ 0 0 0 
Physical Hazards Barricaded and Isolated ... , ................................................................. 0 0 0 
Emergency Equipment Staged .................................... : .................................................. 0 0 0 

IX. Additional Permits required (Hot work, confined space entry, excavatIOn etc.) ..................... 0 Yes [gI No 
If yes, complete permit reqUIred or contact Health SCiences, Pittsburgh Office 

X. Special instructIOns, precautions: The TtNUS SOPs on Utility Location and Excavation and UXO Clearance will 
be followed for all subsurface activities. Preview work locations to Identify potential hazards (slips, trips, and 
falls, natural hazards, etc.) Avoid potential nesting areas. Wear light colored clothing so that ticks and other 
biting Insects can be easily visible and can be removed. Inspect clothing and body for ticks. Minimize contact 
with potentially contaminated media. Suspend site actiVities In the event of inclement weather. 

Permit Issued by: _______________ _ Permit Accepted by: _________ ----"_ 
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'SAFE WORK PERMIT FOR 
SURVEYING AND WETLANDS DELINEATION ACTIVITIES 

NWS EARLE COLTS NECK, NEW JERSEY 

Permit No. _______ Date: . ..:" " , ~ I Time: From ______ to _____ _ 

SECTION I: General Job Scope 

I. Work limited to the following (description, area, equipment used): SurveYing and wetlands delineation 

activities. 

II. Required Monitoring Instruments: .:....:N""o.:...:n.=.e _______________________ _ 

III Field Crew: _____________________ -'--__________ _ 

IV. On-site Inspection conducted 0 Yes 0 No Initials of Inspector __ --:::-:-::-:-::_ 
TtNUS 

SECTION II: General Safety Requirements (To be filled in by permit issuer) 
IV. Protective equipment required Respiratory equipment required 

Level D ~ Level B 0 Full face APR 0 Escape Pack 0 
Level C 0 Level A 0 Half face APR 0 SCBA 0 
Detailed on Reverse SKA-PAC SAR 0 Bottle Trailer 0 

Skid Rig 0 None ~ 
Modifications/Exceptions: Minimum reguirements Include sleeved shirt and long pants and safety footwear. 
Safety glasses, hard hats, and hearing protection will be worn when working near operating eguipment. 
Rubber boots or hip waders if activities place personnel in areas of water. Safety glasses If working in 
brush or wooded areas. 

V. Chemicals of Concern 
None anticipated given the 
nature 6Ulctivities and 
limited contact w/ media. 

VI. Additional Safety EquipmentlProcedures 

Action Level(s) 
None 

Response Measures 

Hard-hat .......................................... 0 Yes 0 No Hearing Protection (Plugs/Muffs) ..... 0 Yes ~ No 
Safety Glasses ............................... 0 Yes 0 No Safety beltlharness ........................... O Yes ~ No 
Chemical/splash goggles ................ DYes ~ No Radio ................................................ O Yes ~ No 
Splash Shield .................................. 0 Yes ~ No . Barricades ........................................ 0 Yes ~ No 
Splash suits/coveralls ...................... DYes D No Gloves (Type - Work) ....................... 0 Yes D No 
Steel toe Work shoes or boots ........ DYes 0 No Work/rest regimen ...................... , .... : 0 Yes ~ No 
Modifications/Exceptions: Tyvek coverall to protect against natural hazards (e.g., ticks). If working in areas 
where snakes are a threat, wear snake chaps to protect against bites. 

o VII. Procedure review with permit acceptors Yes NA Yes NA 
Safety shower/eyewash (Location & Use) .......... 0 0 Emergency alarms .................. 0 0 
Procedure for safe Job completion ..................... 0 0 Evacuation routes .................... 0 0 
Contractor tools/equipmentlPPE Inspected ....... 0 0 Assembly POints ...................... 0 0 

VIII. Equipment Preparation Yes No NA 
Utility Locating and Excavation Clearance completed .................................................... 0 0 0 
Equipment and Foot Traffic Routes Cleared and Established ........................................ 0 0 0 
Physical Hazards Barricaded and Isolated ..................................................................... 0 0 0 
Emergency Equipment Staged ....................................................................................... 0 0 0 

IX. Additional Permits required (Hot work, confined space entry, excavation etc.) ..................... 0 Yes ~ No 
If yes, complete permit required or contact Health Sciences, Pittsburgh Office 

X. Special instructions, precautions: Preview work locations to identify potential hazards (slips, tnps, and falls, 
natural hazards, etc.) Avoid potential nesting areas. Wear light colored clothing so that ticks and other 
biting Insects can be easily Visible and can be removed. Inspect clothing and body for ticks. Minimize 
contact With potentially contaminated media. Suspend site activltles'ln the event of inclement weather. 

Permit Issued by: _______________ _ Permit Accepted by: __________ _ 
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SAFE WORK PERMIT 
DECONTAMINATION ACTIVITIES 

NWS EARLE COLTS NECK, NEW JERSEY 

Permit No. _______ Date: ________ _ Time: From ______ to ______ _ 

SECTION I: General Job Scope 

I. Work limited to the following (description, area, equipment used): Decontamination of sampling eguipment 

and machinery (i.e., drill rigs, augers, excavating equipment. etc.). Brushes and spray bottles will be used to 

decon small sampling equipment. Pressure washers or steam cleaning units will be used to decon the 

augers, drill rigs, and other heavy equipment such as the backhoe or excavator. 

II. Required Monltonng Instrument(s): PID with 10.6 eV (or higher) lamp source (used to screen equipment) 

III. Field Crew: 

IV. On-site Inspection conducted ~ Yes 0 No Initials of Inspector __ -:--_-:-_ 
TtNUS 

SECTION II: General Safety Requirements (To be f!lIed in by permit issuer) 
IV. Protective equipment required Respiratory equipment required 

Level 0 ~ Level B 0 Full face APR 0 Escape Pack 0 
Level C 0 Level A 0 Half face APR 0 SCBA 0 
Detailed on Reverse SKA-PAC SAR 0 I Bottle Trailer 0 

Skid Rig 0 None ~ 
Modifications/Exceptions: Minimum requirement Include sleeved shirt and long pants, safety glasses, safety 
footwear, and nitnle gloves. When using pressure washers, steam cleaners field crews will wear hearing 
protection, and face shields. 

V. Chemicals of Concern 
Potential site contaminants 

Action Level(s) 
Elevated readings are not 
anticipated to be 

Response Measures 
If airborne readings are 

include VOCs, metals, PCBs, 
and pesticides encountered 

VI. Additional Safety EquipmentiProcedures 

observed, repeat decon 
procedure 

Hard-hat ........................................ 0 Yes 0 No Hearing Protection (Plugs/Muffs) ...... ~ Yes 0 No 
Safety Glasses ............................. ~ Yes 0 No Safety beltiharness ........................... O Yes ~ No 
Chemical/splash goggles .............. 0 Yes ~ No Radio ................................................ 0 Yes ~ No 
Splash Shield ................................ ~ Yes 0 No Barricades ........................................ 0 Yes ~ No 
Splash sUits/coveralls .................... 0 Yes 0 No Gloves (Type - Nitnle) ....................... ~ Yes 0 No 
Steel toe Work shoes or boots ...... ~Yes 0 No Work/rest regimen ............................ 0 Yes ~ No 

Modifications/Exceptions: PVC rain suits or PE or PVC coated Tyvek for protection aqainst splashes and 
overspray. Chemical resistant boot covers if excessive liquids are generated or to protected footwear. Hard hats 
may be necessary when using a face shield. 

VII. Procedure review with permit acceptors .Yes NA Yes NA 
Safety shower/eyewash (Location & Use) .......... 0 0 Emergency alarms .................. 0 0 
Procedure for safe job completion ..................... 0 0 Evacuation routes .................... 0 0 
Contractor tools/equipmentiPPE inspected ....... 0 0 Assembly points ...................... 0 0 

VIII. EqUipment Preparation Yes No NA 
Utility Locating and Excavation Clearance completed .................................................... 0 0 0 
Equipment and Foot Traffic Routes Cleared and Established ........................................ 0 0 0 
Physical Hazards Barricaded and Isolated ..................................................................... 0 0 0 
Emergency Equipment Staged ....................................................................................... 0 0 0 

IX. Additional Permits required (Hot work, confined space entry, excavation etc.) ..................... 0 Yes ~ No 
If yes, complete permit required or contact Health SCIences, Pittsburgh OffIce 

X. Special instructions, precautions: Chemical hazards may exist with decontamination procedures given the use 
of fluids such as isopropyl alcohol, etc. To minimize the potential for exposure, site personnel will use PPE and 
prevent contact with potentially contaminated equipment. Previous analytical data indicates low concentratJons 
of potential contaminants of concern. Refer to the manufacturer's MSDS regarding PPE, handling, storage, 
and first-aid measures related to decontamination fluids. Use caution when using pressure washers. 

Permit Issued by: _______________ _ Permit Accepted by: __________ _ 
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ATTACHMENT V 

MEDICAL DATA SHEET 



MEDICAL DATA SHEET 

This Medical Data Sheet must be completed by all on-site personnel and kept in a central location during 
the execution of site operations. This data sheet will accompany any personnel when medical assistance 
is needed or if transport to hospital facilities is required. 

Project 

Name 

Address 

Age 

Name of Next Kin 

Drug or other Allergies 

Particular Sensitivities 

Home Telephone 

Height Weight 

Do You Wear Contacts? __________________________ _ 

Provide a Checklist of PrevIous Illnesses or Exposure to Hazardous Chemicals 

What medications are you presently using? 

Do you have any medical restrictions? 

Name, Address, and Phone Number of personal physician: 

I am the individual described above. I have read and understand thiS HASP. 

Signature Date 
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Subject Number Page 

UNEXPLODED ORDNANCE AND HS-2-O 2 of 12 
CHEMICAL WARFARE AGENTS Revision Effective Date 
ACTIVITIES 0 06/99 

1.0 GENERAL 

This Standard Operating Procedure (SOP) was prepared as outlined in references (a) and (b) above, for 
conducting field activities requiring unexploded ordnance (UXO) and chemical warfare agent (CWA) 
support under the Comprehensive Long-term Environmental Action Navy (CLEAN) contract. All 
personnel conducting operations under this SOP must read and understand applicable parts of references 
(a) through (j) prior to commencing any work described within this SOP. The work plan, health and safety 
plan, and other referenced SOPs submitted for the purpose of accomplishing work covered by this SOP 
are to be considered supporting documents to this SOP. 

2.0 PURPOSE 

This SOP is generic in nature and applies to all operations involving UXOs and/or CWAs support during 
field operations at various U.S. Navy installations throughout the United States under the CLEAN contract. 
It provides procedural requirements for any activity involving UXO and CWA. It provides detailed 
procedures for the location, identification, documentation, and emergency actions on UXO/CWA activities. 

3.0 APPLICABILITY 

This SOP applies to all personnel performing activities associated with UXOs and CWAs. This includes 
personnel of the prime contractor as well as personnel of any subcontractor. This SOP also applies to 
persons who may visit the site during the conduct of UXO/CWA activities. Compliance is mandatory for 
all Tetra Tech NUS, Inc. (TtNUS) personnel, subcontractors, and visitors to the site where UXO/CWA 
activities are in progress. 

4.0 RESPONSIBILITIES 

The TtNUS Project Manager is directly responsible for seeing that all applicable rules and regulations are 
complied with, and that all necessary safety precautions are taken to conduct operations in accordance 
with this SOP. 

It is the responsibility of the Project Manager to ensure that all personnel conducting field activities in 
accordance with this SOP have the proper training (including hazard control briefings) and, if required, the 
proper certifications for the job being performed. The onsite TtNUS Health and Safety Officer will assume 
these responsibilities in the absence of the Project Manager. 

5.0 LOCATIONS OF OPERATIONS 

The field activities to be conducted during support of the CLEAN contracts can be performed at a variety 
of locations throughout the United States. Wherever the installation is located, a detailed site description, 
discussions of known and/or suspected contamination sources, and results of previous studies will be 
provided'to field personnel. 

If available, the initial evaluation, consisting of preliminary risk assessments (including discussions of 
probable contaminants, transport pathways, identification of potential receptors, and preliminary 
evaluation of human health and environmental concerns), preliminary identification and evaluation of 
remedial action alternatives, and preliminary identification of applicable or relevant and appropriate 
requirements (ARARs) will also be made available to field personnel conducting activities ~ at the 
installation. 

019611/P Tetra Tech NUS, Inc. 
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6.0 PERSONNEL QUALIFICATIONS AND REQUIREMENTS 

6.1 Personnel Qualifications: Qualifications for those personnel actively involved in UXO/CWA 
'operations shall be as follows: 

a. UXO personnel shall be graduates of the' U.S. Naval Explosive Ordnance Disposal (EOD) 
School, Indian Head, Maryland. 

b. The lead UXO Supervisor for the operation will have been awarded the Master EOD 
~Badge and have served at least 15 years in military EOD aSSignments, of which more 

than 10 years were in a supervisory position. 

c, UXO personnel must meet the requirements as stated in the Site Health and Safety Plan, 
consistent with OSHA 29 CFR 1910.120, paragraph (e). 

6.2 Personnel Requirements: During any activity where the possibility that UXOs and/or CWAs may 
be encountered (no matter how remote), the following requirements will be met: 

a. One EOD-qualified technician will be required to support each field team engaged in 
operations in areas that might contain UXOs/CWAs. 

b. One EOD-qualified person will be present at the site during all activities to provide 
UXO/CWA support in the event their services are required, 

7.0 PERSONNEL LIMITS 

The activities to be conducted under the CLEAN contract will not normally be conducted in areas requiring 
maximum personnel limitations. Work will not be permitted unless at least two persons are present in the 
work area. The provisions of 29 CFR 1910.120 concerning personnel qualifications and requirements'will 
be followed while working on site. Any personnel limitation requirements that may be in force by the 
Installation Safety office will be adhered to at all times. 

During all hazardous ,operations related to searching or screening for UXO or any hazardous 
UXO/explosive related service, the "buddy system" (29 CFR 1910.120, paragraph (d) (3)) must be used, 
with one of these persons being a qualified and approved TtNUS EOD technician. 

S.O MATERIAL LIMITS 

Explosive materials will not be used during the operations covered by this SOP. Bulk liquids to be used 
for the decontamination of equipment will be in 2-gallon containers or less. Material Safety Data Sheets 
(MSDSs) will be kept on file in the Installation Fire Department and at the TtNUS Command Post. 

9.0 SAFETY REQUIREMENTS 

9.1 Reference Safety Requirements: The safety requirements that apply to the UXO/CWA operations 
covered under this SOP are: 

a. NAVSWCINST 5100.6; Subj: Occupational Safety ~nd Health Program. 
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b. NSWCDDINST 5104.1; Subj: Control of Emissions (EMCON) Causing Hazards of 
Electromagnetic Radiation to Ordnance (HERO). 

c. OSHA 29 CFR 1910-120 and 1910.134. 

d. NRC 10 CFR, Part 19, 20, and 40. 

e. NAVSEA S0420-AA-RAD-010, dated 01 October 1991. 

9.2 Specific Safety Requirements: The specific safety requirements for UXO/CWA operations are as 
'follows: 

a. All operations will be suspended if so ordered by the Installations Range Control. 

b. If UXO/CWA or suspected UXO/CWA is encountered, all operations in the affected area 
will cease, the affected area will be evaluated, and notification will be made in accordance 
with Section 11.0 of this SOP. 

c. TtNUS UXO technicians (EOD-qualified) will be present during UXO-related activities. 

d. Installation approved communications equipment (two-way radios) will be onsite during 
any operation. HERO restrictions will comply with Reference 9.1 b. above. 

e. Standard work practices as outlined in the site work plan will apply. 

10.0 PERSONAL PROTECTIVE EQUIPMENT (PPE) 

The following PPE will be wom by personnel on site. Items marked with an asterisk (*) will be available 
and will be used, if necessary, as determined by the TtNUS Site Safety Officer. 

a. Safety glasses 

b. Safety shoes (and protective overboots/or steel-toe rubber boots·) 

c. Cotton clothing (with protective coveralls*) 

d. Gloves (type to be determined by TtNUS Site Safety Officer) 

e. Respiratory protection equipment* (29 CFR 1910.134) 

f. Hearing protection· 

g. Hard hats* 

Additional equipment may be required on a site-specific basis. Equipment will be selected by the Site 
Safety Officer (SSO) and the Project Manager in accordance with the Work Plan and appendices. 

11.0 EMERGENCY RESPONSE AND CONTINGENCY PLANS 

11.1 Emergency Contacts: In the event of an emergency, notification will be made to the following in 
the order presented or in the order dictated by the installation: 
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Most activities to be performed during field work should not be conducted within buildings. In the 
event of an emergency, all site personnel will be evacuated to a predetermined location away 
from the work place. Emergency Response Planning will follow in accordance with 29 CFR 
1910.38(a). TtNUS will utilize the Installations Base Fire Protection and Emergency Services in 
emergencies or potential emergencies. 

11.2 Contingency Plans: The following contingency plans will be implemented: 

019611/P 

a. Pre-Planning - Upon arrival at the base, the TtNUS Field Operations Leader and/or Site 
Safety Officer will meet with the Base Fire Protection Department, Base Security 
Personnel, and Emergency Services to notify them what activities are to be undertaken 
and where. All site personnel will be required to follow base emergency procedures and 
will rely on base services to handle emergency calls when needed. Medical services will 
be provided by the base if available or off site by local medical services. 

Hand-held radios will be available at the work site for communications between field 
teams and Range Control. 

b. Emergency Escape Procedures and Assignments - Upon notification of a site emergency 
that requires evacuation, all site personnel will proceed to predetermined locations based 
on emergency location and wind directions. If personnel cannot reach these locations 
without danger to their lives or health, and alternate meeting place will be designated 
during the daily hazard control briefing. Personnel will be trained to remain at the refuge 
location until directed to resume work, or leave the site. 

c. 

d. 

e. 

Procedure to Account for Site Personnel - The site work force will be small enough that 
accounting for personnel ~iII not be a problem. Accounting for personnel will be the Field 
Operations Leader's responsibility. This will be accomplished by taking a roll call using 
the site log book. 

Rescue and Medical Duties - A physician-approved first aid kit, an ANSI-approved eye 
wash station, and a Class ABC fire extinguisher will be readily available on site. Site 
personnel will not be authorized to participate in emergency rescue operations. 

Activation of Emergency Response Procedures - Should any emergency occur which 
requires the support of outside services, the appropriate cOl)tacts will be made by the 
Field Operations Leader. A list of the appropriate contacts will be posted at the 
Command Post. Hand-held radios will be the primary means of communications. 
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(1) Chemical Release Monitoring - every member of the site team will be responsible for 
observing and reporting any gross chemical releases or conditions that could lead to 
releases. Air monitoring will be performed as described in the site work plans and the 
site health and safety plan. 

(2) Response to Measured Airborne Chemical Releases - the readings on monitoring 
instrumentation will be compared to the action levels specified in the work plans and the 
site health and safety plan for the purpose of protecting the health and safety of onsite 
personnel. If the concentrations shown on the instruments suggest that the hazardous 
materials can exceed the following levels at the perimeter of neighboring residential or 
commercial property, the TtNUS Field Operations Leader and/or the Site Safety Officer 
will notify the base fire department. 

Parameter 

Total Organic Vapors 

Flammable Vapors 

Action Level 

50 ppm 

10% of the Lower 
Explosive Limit (LEL) 

Note: 

SUGGESTED LEVELS 
ONLY 

(3) Response to Sudden Airborne Chemical Releases - if a field operation onsite results 
in a release of a concentrated vapor from a pressurized container (which will normally 
result in a visible plume), personnel will leave the area for the predetermined-upwind 
assembly point quickly, but without panic. TtNUS Field Operations Leader and/or the Site 
Safety Officer will notify the base fire department as soon as possible. The potential for 
such an event to occur during planned activities is not considered to be Significant. 

g. liquid Release Monitoring - Every member of the site team will be responsible for 
observing and reporting any liquid chemical releases or conditions that could lead to a 
release. If field operations on site result in a release of liquid chemicals in the absence of 
vapors, field personnel will attempt to contain the liquid by means of berms constructed 
with available equipment. If the work team cannot control the spill, they will leave the 
area for the assembly point quickly, but without panic. The TtNUS Field Operations 
Leader and/or the Site Safety Officer will notify the base fir department. This is not 
considered to be a significant event during operations, however, in the unlikely instance 
that it should occur, field personnel may effect defensive efforts, providing that such a 
response does not appear to present a chemical overexposure or other personal health 
or safety concern. 

12.0 SAFETY POINTS OF CONTACT 

a. Installation Safety Management Branch 

b. Installation Ordnance Officer and/or EOD Officer 

c. Installation Radiation Officer 

d. Installation Environmental Office 
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Major items of equipment and instrumentation that may be required for UXO/CWA operations covered by 
this SOP are presented below by category: 

13.1 

13.2 

13.3 

13.4 

Protective Equipment 

a. Respiratory Protective Equipment (APR or SCBA) 

b. Dermal (chemical resistant) protective equipment 

c. Other items (hard hats, safety glasses, etc.) 

Air Monitoring Equipment 

a. Expiosivel02 Meter (Combustible Gas Indicator) 

b. Direct reading Organic Vapor Analyzer (PID or FID) 

c. Radiation Survey Meters and TLD Badges 

Geophysicallhyd rology ISurvey I nstru mentation 

a. Magnetometer (G-856 AG) 

b. Electromagnetic Terrain Conductivity Meter (EM-31) 

c. Water Level I ndicator/Recorder 

f 

d. Survey equipment (transit, tripod, etc.) as required 

. e. pHlTemperature/Conductivity Meter for water samples 

UXO Support Equipment 

a. GA-72CV Magnetic Locator (passive instrument) will be used for UXO surface survey 
during UXO activities. The GA-72CV detects the magnetic field of any ferromagnetic 
object. 

b. MG-220 Magnetic Gradiometer (Down-Hole Magnetometer) will be used to conduct 
downhole UXO checks. The MG-220 detects the magnetic field of any ferromagnetic 
object as it is lowered into a borehole. 

c. Marking tape, pin flags, stakes 

13.5 CWA Support Equipment 

a. Chemical Agent Identification Kits (M18~ Kit) 

b. ICADs (Individual Chemical Agent Detector) 

019611/P Tetra Tech NUS, Inc. 
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As required by the level of protection for each site. See Site Health and Safety Plan. 

13.7 Hand Tools 

As may be required. 

13.8 Miscellaneous 

As may be required. 

14.0 ENVIRONMENTAL CONCERNS 

The field operations covered by this SOP will be performed in such a manner as to minimize the effects of 
pollution of air, water, or land and to control noise and dust within reasonable limits. 

Every effort will be made to: 

a. Protect the land areas and to preserve them in their existing condition. 

b. / Protect water resources, including measures for run-off or run-off controls if applicable. 

c. Implement sediment control measures, where warranted. These measures will also be 
implemented to control erosion. 

Usually, field operations will generate solid and liquid waste requiring onsite handling and possible offsite 
disposal. The major types of waste to be generated, their environmental concerns, and their handling and 
disposition are summarized below: 

a. Personnel and equipment decontamination fluid containers will be disposed off site following a 
thorough decontamination. Liquid waste will be included with the well purging and development 
fluids. 

b. PPE will be double-bagged and will be the responsibility of TtNUS to dispose of according to 
applicable regulations. Disposal will be off site. 

It is not anticipated that any chemical releases will occur during the field activities. 

The MSDSs for 'chemicals being brought onto the installation for use in field operations will be located at 
the Fire Department and at the TtNUS Field Command Post. 

15.0 UXO/CWA PROCEDURES FOR FIELD OPERATIONS 

15.1 General - field procedure for work on the CLEAN contract can include any or all of the following 
tasks: 

a. Initial entry into suspect areas for 

b. Surface and subsurface sampling, 
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1S.2 Initial entry - mitial entry into suspect areas require an EOD-qualified technician with a 
magnetometer (GA-72CV) to screen a path into the area. The screened area is marked with 
.Ianes using either pin flags or marking tape. Suspect items on the surface and subsurface 
magnetic anomalies will be marked, usually with a different color tape or pin flag, and will be 
avoided by team members. The site where the work is to be conducted will be thoroughly 
screened for UXO/CWA contamination prior to any work commencing. All personnel will stay 
within the cleared areas and not venture out into areas not screened. If an area that has 
magnetic anomalies cannot be avoided, the EOD-qualified technician will hand excavate down to 
the anomaly to check to see if a hazard exists. If the excavation reveals a hazard, the emergency 
notification procedures in paragraph 11.0 will apply. 

15.3 Sampling - sampling will be conducted in accordance with established protocols and 
methodologies. Site specific sampling requirements will be presented in the work plans and in the 
Fieldwork Standard Operating Procedure. 

Sites potentially contaminated with UXO/CWA will be screened by EOD-qualified technicians 
prior to sampling. A magnetometer (GA-72CV) will be used to screen entry into a suspect area as 
in paragraph 1S.2 above. Lanes will be marked and suspect items and subsurface anomalies will 
be identified and avoided. The immediate sampling area will be surface screened for the 
sampling team. 

Prior to any subsurface intrusive sampling, another check with a magnetometer needs to be 
accomplished. The GA-72CV Magnetic Locator can be used for collecting subsurface samples 
not greater than 0.5 feet. If excavation of a bore hole or hand auguring hole is to exceed this 
depth than the MG-220 Magnetic Gradiometer (downhole magnetometer) should be utilized and a 
reading taken at every two feet of depth. 

If an anomaly is detected then the location will be marked and avoided and the sampling location 
relocated to a clean area. If the sampling location cannot be relocated then the EOD-qualified 
technician will hand excavate down to the anomaly to determine if it is hazardous. If it is not 
hazardous, the object will be set aside and the sampling event will continue. If the object has 
been determined to be hazardous or suspect, the sampling team will move out of the area and the 
emergency procedures listed in paragraph 11.0 will be implemented. 

1S.4 Monitoring Well Installation - the area within a SO-foot radius of the borehole and the off-road 
access path will be screened with the GA-72CV magnetometer and be cleared of all metal objects 
found. Once this is accomplished, the area should be clear of all UXO and the area around the 
borehole site will be marked using colored marking tape and/or pin flags. Heavy equipment such 
as front-end loaders, backhoes, and bulldozers will not be used to develop or establish drill sites. 
The following action will be followed: 

a. The GA-72CV magnetometer will be used directly over the borehole site to check for 
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buried items down to 0.5 feet. After a surface check, the EOD-qualified technician will 
hand auger down to a depth of two feet and check down the hole using the MG-220 
magnetometer. 

b. Once the hand auguring hole has been cleared,the drill rig will be positioned over the 
proposed borehole. Drilling will commence to a depth four feet, the drill auger will be 
removed from the borehole, the drill crew chief and UXO personnel will make 
observations of the soil from the core barrel and the soil removed from the hole by hand 
auger (if needed). The drilling log and lithologic log will be maintained in accordance with 
standard practices, noting any metal objects that may be found. 

c. The drilling derrick will be secured and the drill rig moved to a position at least 20 feet 
from the borehole. 

d. The borehole will be checked again with the MG-220 magnetometer. 

e. If UXO or magnetic anomaly is present, the borehole will be abandoned and another 
location selected. The new borehole should be at least six feet from the original 
borehole. If an UXO or anomaly is not detected and the clearance is given, the drill rig 
shall be positioned back over the borehole, and drilling will proceed to the next depth (6 
feet). 

f. Repeat above steps, at intervals of 2 feet, until a depth of 10 feet is reached. At the 10 
foot interval, a magnetometer reading shall be taken with the MG-220 set on the 
maximum sensitivity. The instrument will detect larger objects, approximately 100 Ibs., 
that would be expected at this depth depending on density from 4 to 8\ feet. 

g. After reaching the depth of 10 feet, the above steps will be repeated at intervals of 4 feet, 
until the desired depth is reached. 

15.5 Exploratory Trenching and Excavation - at times, exploratory trenching will be utilized to 
determine the lateral extent of a landfill, burial pit, or subsurface geophysical anomaly. Trenching 
and excavation to uncover a subsurface area will be conducted using a backhoe, an excavator, or 
sometimes a front-end loader. The following procedures will be utilized to conduct these 
operations: 

a. 

b. 

c. 

d. 

e. 

019611/P 

The surface of the area to be trenched or excavated will first be swept with the GA-72CV 
magnetometer. Anomalies will be hand excavated to determine if hazardous. 

No more than 0.5 feet of surface soil will then be removed from the area of concern. 

The heavy eqUipment will be removed at least 20 feet away from the area, and the area 
will be checked with the MG-220 magnetometer. If the area is a trench, the entire length 
of the trench will be checked with the MG-220 and the excavation can continue two feet at 
a time. If the area is a wide open area, it can once again be checked with the GA-72CV, 
but only 0.5 feet of soil removal can be excavated at a time. 

Anomalies will continue to be uncovered by hand excavation until the desired results are 
obtained and the trench/area is abandoned and refilled. -

Excavation will continue another 2 feet if uSing the MG-220 or 0.5 feet if using the GA-
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.72CV magnetometer. Once again after the proper depth of soil is excavated the heavy 
equipment is removed from the area (>20 feet) and the area is rechecked with the 
mag netometer. 

f. The above procedures are followed until the desired depth is reached and/or the desired 
results are obtained. 

Once the area or trench has been cleared, excavation can continue to the proper depth before the 
equipment is again moved away (at least 20 feet) and the area/trench 

15.6 Geophysical Surveys - two instruments will be used to conduct geophysical surveys under the 
CLEAN contract. The EG & G Geometrics magnetometer (G-856 AG) and a Geonics Terrain 
Conductivity Meter (EM-31). The magnetometer is a passive instrument, and the EM-31 is a 
active instrument and is commonly used to measure subsurface terrain conductivity. This 
information can be used for geophysical surveys, as well as for locating voids, discontinuities in. 
soil structures such as boundaries of disposal pits and buried conducting objects.. An Ordnance 
Safety Analysis of the Geonics Model EM-31-D, Non-Contacting Terrain Conductivity Meter was 
conducted by the Naval Surface Warfare Center at the request of TtNUS in April 1993. The 
analysis concluded, in summary, that the "Geonics EM-31-D poses no ordnance safety hazard 
when operated in the normal survey mode, where the device is held at hip height." However, the 
Geonics EM-31-D should not be used with the boom on the ground if ordnance is "present". 

When using the magnetometer or the EM-31-D, an EOD-qualified technician will conduct a 
surface sweep of the area to be surveyed to ensure that no surface ordnance or other hazards 
exist. The magnetometer is a passive instrument, therefore, no special ordnance safety 
precautions are required. 

The following procedure will be used to ensure the safe operation of the EM-31-D during the 
geophysical survey: 

a. The instrument will be tumed on and calibrated off site. 

b. Background readings will be taken off site and recorded in the field logbook. 

c. The instrument will be turned off and taken to the first survey point. 

d. The instrument will be placed on a stand or held at waist height (at least 1 meter off 
ground), turned on, and readings taken and recorded. 

e. After all readings have been ·taken at the survey point, the instrument will be turned off, 
removed from the stand, and taken to the next survey point. 

f. Steps c. and d. above will be repeated until all points have been surveyed. 

g. The instrument will be turned off and taken off site, turned on, and background readings 
again taken. 

h. The geophysical survey is now complete. 

15.7 Miscellaneous Operations - due to the potential of UXO/CWA material being encountered during 
field activities, UXO support will be provided at all site locations. UXO support will be provided for 
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any and aU field activities that are in areas suspected to contain UXO and/or CWA. These areas 
also include those areas covered with water and creeks, canals, etc .. 

16.0 HAZARD CONTROL BRIEF 

A Health and Safety Hazard Control Briefing will be conducted prior to the start of onsite activities. The 
briefing will be detailed and will cover the information contained in the SOP and the Health and Safety 
Plan. Refresher briefings will be conducted as necessary for specific or unique activities. New personnel 
assigned to the project will receive an in-depth briefing prior to starting work. The following information 
will be given during the briefing: 

a. Overview of Task to be Performed 

b. Overview of Hazards 

- Unexploded Ordnance Hazards 
- Chemical Warfare Agents 
- Physical Hazards 

c. Overview of Standard Work Practices 

d. Overview of Training Requirements 

e. Overview of Emergency Response Actions 

f. Location of MSDSs 

17.0 SECURITY 

There are no special security requirements. Field activities under the CLEAN contract are unclassified 
and normal security measures apply in accordance with references (e) and (i). TtNUS personnel and 
their subcontractors will check in with the installation's security office and be badged for entry into the 
work areas. 
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TICK CONTROL 
AND 

LYME DISEASE 

The occurrence of Lyme disease has become a worldwide problem since its identification in 1976. This 

disease is characteristically recognized as being tra.nsmitted by ticks, which may be encountered by field 

personnel while working at this site .. As a result, this discussion has been included with this Health and 

Safety Plan to provide for adequate recognition, evaluation, and control efforts to minimize the occurrence 

and effects of this potential hazard. 

The discovery of Lyme disease is credited to Dr. Allen Steere of Yale University Medical School, and is 

named after the community where it was (reportedly) first encountered, Lyme, Connecticut. This disease can 

be transmitted to man through the bite of ticks that are infected with a cork screw-shaped microbe 

(spirochete). The spread of this disease has been so rapid that in 1984 it surpassed Rocky Mountain Spotted 

fever as the most common tick-borne disease in the United States. In this ,?ountry, most of the incidents of 

this'disease have been recorded in the Northeast, and the tick species. most commonly attributed with its 

spread is the deer tick. 

Recognition 

This hazard potential exists primarily in the spring and summer months, as these are the seasons that tick 

populations and activity flourish. In fact, 90 percent of the reported cases .have occurred from early June 

through September. Also, this concern exists primarily In heavily vegetated areas. Therefore, recognition of 
c 

these factors can aid in the awareness and control of this threat. 

To aid in the recognition and identification of these insects, an example illustration of the tick species 

common to the region where this site is located has been Included with this discussion. This species (the 

American Dog tick) is common In the eastern half of the United States, and typically exists in areas covered 

with grass or underbrush. These insects will attach themselves to animals (including man) that pass through 

the area and rub against them. After finding a host, the tick inserts its mouthparts and sucks blood until it. is 

fully engorged. This requires a time period of three to twelve days, then the tick will drop off. In addition to 

Lyme disease concerns, this tick has also been identified as a· transmitter of Rocky Mountain Spotted Fever, 

and the organisms of tularemia and possibly relapsing fever. The wounds left by tick bites can be painful, 
. \ 

and can also have a paralyzing effect commonly referred to as tick paralysIs. 

( 



The earliest symptom of the onset of this disease is the occurrence of an unusual red skin rash. This IS 

commonly the first indication since it has been evidenced that many persons who have contracted this 

disease were, in fact, unaware that they had been bitten. This rash can appear at the site of the bite 

anywhere from several' days to a few weeks after the bite. It typically starts as a small red spot, and then 

expands as the spirochetes expand from the bite location. Rash sizes can vary, but have been most 

commonly associated in a 2 to 3 inch diameter size range. This rash will fade (with or without treatment) after 

a few weeks. Close inspection is necessary to detect this symptom as the rashes are easy to miss because 

they're often very faint. Body sites where rashes frequently occur include the thigh areas, groin, and armpits. 

Also, it is not uncommon for a rash to develop in more than one place. 

Other early symptoms include profound fatigue, a stiff neck, and flu-like symptoms such as headache, chills, 

fever, and muscle aches. Recognition of the onset of any of these symptoms is important since tick bites do 

not always produce a rash. If left untreated, the disease will progress to its second stage within weeks or 

months after the infection. This stage involves affects to the heart and nervous system. A common second 

stage symptom is a paralysIs on one or both sides of the face. Others include severe headache, 

encephalitis, or meningitis. The third and final stage Involves the development of chronic inflammatory 

arthritis, which can occur up to a year or more after the bite. 

Evaluation 

Evaluation of this hazard potential principally involves field personnel performing close self-inspections for the 

presence of ticks each time they leave the site. This should involve careful examination, especially of the 

individuals' heads. Personnel should be aware that when a tick attaches itself to its host, it inserts its entire 

head under the surface of the skin. 

Control 

Control of this threat Involves several components. First, field personnel must be aware of the climate and 

area conditions which are commonly associated with being conducive to tick infestation. Second, when 

working in or walking through potential infested areas, personnel must ensure that they do not have exposed 

body parts (i.e. at least long sleeved shirts and long pants, particularly when protective coveralls are not 

worn). In heavily vegetated areas where infestation is likely, Tyvek coveralls will be required to minimize this 

hazard potential. Also, several commercial products have been demonstrated as being effective in repelling 

ticks. Examples include Permanone, Off!, and Cutter. These types of repellents will be used at the direction 

and discretion of the Tetra Tech NUS Health and Safety Officer, and only in accordance and observation of 

manufacturer's recommendations. In most instances, however, such repellents are typically applied to the 

outside surfaces of clothing (and not directly onto the skin), and should be applied also to shoe tops, socks, 

pants cuffs, and other areas most susceptible to ticks. 
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TickR moval 

In the event that a tick is discovered to be attached to a member of the field team, timely removal of the insect 

IS critical to reducing the potential for contracting the disease. According to available information and 

research, there is apparently a grace period of at least a few hours from the time of the bite before the tick 

transmits the microbe (the spirochetes are not present in the mouth parts of the tiCk). However, the incident 

of a tick bite is frequently unnoticed, and the discovery of the tick may not occur until after this suspected 

grace period has already elapsed. Therefore, timely removal is very important. The preferred method of tick 

removal is to pull it out using tweezers or small forceps. In this method, the tick should be grasped as close 

to the mouth as possible, and then pulled steadily upward. Care must be exercised so as not to pull in a 

jerking motion as this can result in the head becoming detached. After the tick has been removed, disinfect 

the bite with rubbing alcohol or povidone iodine (Betadine). The tick must not be handled as the microbes 

can enter the body through any breaks in intact skin. The bite should be checked occasionally for at least a 

two-week period to see if a rash forms. If it does, medical attention must be promptly sought. 

In order to provide for proper and timely response to the occurrence of a tick bite, the SSO will ensure 

that the site First Aid kit is properly equipped with medical forceps and rubbing alcohol, in addition to the 

standard kit contents. Also, an adequate supplY!Jf commercial insect (tick) repellents will be maintained 

on-site, and all personnel will be trained in its proper application and will be required to use it, at the 

direction of FOL. 
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Monitor Readings 
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1.0 PURPOSE 

This procedure describes methods and eqUipment commonly used for collecting environmental samples 
of surface water and aquatic sediment for either onsite examination and chemical testing, or fo~ 

subsequent 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 5.5), 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 - a sample containing (or suspected to contain) lOW-level concentrations of 
contaminants, which does not require special handling or transport considerations as detailed in SOP SA-
61. . . 

Hazardous Waste Sample - a sample containing (or suspected to contain) higher concentrations of 
contaminants thus requiring special handling and/or transport considerations per SOP SA-6.1. 

4.0 RESPONSIBILITIES 

Project Manager - The Project Manager has the overall responsibility for seeing that all surface water and 
sediment sampling activities are properly conducted by appropriately trained personnel. 

Field Operations Leader - The Field Operations Leader (FOL) is responsible for the in-field supervision of 
the conduct of onsite water quality analyses, ensuring the completion and accuracy of all field 
documentation, and making sure that custody of all samples obtained IS maintained according to proper 
procedures. 

5.0 PROCEDURES 

5.1 Introduction 

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 
characteristic 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 quality control applied during laboratory analyses and subsequent scrutiny of 
analytical data packages, reported data are no better than the confidence that can be placed in the 
representativeness of the samples. 

019611/P Tetra Tech NUS, Inc 



Subject 

SURFACE WATER AND 
SEDIMENT SAMPLING 

Number':;:ji~~i' 

SA-1.2 

Revision "(' ';':~" 4 

5.2 Defining the Sampling Program '\ 

/ , 

Page 
3 of 10 

Effective Date 

06/99 

Many factors must be considered in developing a sampling program for surface water or sediments 
including study objectives, accessibility, site topography, physical characteristics of the water body (such 
as flow and mixing), point and diffuse sources of contamination, and personnel and equipment available 
to conduct the study. For waterborne constituents, dispersion depends on the vertical and lateral mixing 
within the body of water. For sediments, dispersion depends on bottom current or flow characteristics, 
sediment characteristics (density, size) and geochemical properties (which affect adsorption/desorption) 
The hydrogeologist 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. 

5.2.1 Sampling Program 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 within 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 overland r'unoff, leachate influx to the 
waterbody, 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 surfac~ runoff controls such as berms or drainage 
ditches (and whe!n 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) collect 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, riv'er 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 particulates within a. sample itself is an important consideration. Many organic 
compounds are only slightly water soluble and tend to adsorb onto particulate matter. Nitrogen, 
phosphorus, and the heavy metals may also be transported by particulates. Samples must be collected 
with a representative amount of suspended material; transfer from the sampling device shall include 
transferring a proportionate amount of the suspended material. 
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Accessibility is the primary factor affecting sampling costs. The desirability and utility of a sample for 
analysis and consideration 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 apply. 

Under ideal and uniform contaminant dispersion conditions in a flowing stream, the same concentrations 
of each would occur at ali 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 hydrogeologist shall explore the possibility of 
obtaining streamflow data by direct or indirect methods. 

5.2.3 Frequency of Sampling 

The sampling frequency and the objectives of the sampling event will be defined by the project plan 
documents. 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 (Le., 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 
project plans (often monthly or quarterly, and during droughts and floods). Samples of bottom material 
shall be collected from fresh deposits at least yearly, and preferably seasonally, during both spring and 
fall. 

The variability in available water-quality data shall be evaluated before determining the number and 
collection frequency of samples required to maintain an effective monitoring program 
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5.3.1 Streams, Rivers, Outfalls arid Drainage Features (Ditches, CLilverts) 

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 multi-point sampling techniques known 
as the equal-width-increment (EWI) method or the equal-discharge-increment (EDI) methods (see below). 

Samples from different depths or cross-sectional locations in the watercourse taken dUring the same 
sampling episode, shall be composited. However, samples collected along the length of the watercourse 
or at different times may reflect differing inputs or dilutions and therefore shall not be composited. 
Generally, the number and type of samples to be taken depend on the river's width, depth, discharge and 
on the suspended sediment the stream or river transports. The greater the 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 20 feet 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 its.elf. For 
rivers, several vertical composites shall be collected, as directed in the project plan documents. 

5.3.2 Lakes, Ponds and Reservoirs 

) ~ {, 

Lakes, ponds, and reservoirs have a 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 and on the composite itself. 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 vertical 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 epilimnion 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 (Le., 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 mfluencing water quality. 
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Many lake measurements are now made in-situ using sensors and automatic readout or recording 
devices. Single and multi-parameter 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. Each type of estuarine area is described below: 

• 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. 

• 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 ipto the estuary 
from upstream, water sampling from the salt wedge may miss it entirely. 

• 'Oceanic Estuary - characterized by salinities approaching full-strength oceanic waters. Seasonally, 
freshwater inflow is small with the preponderance o"f the fre?h-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 Sampling Equipment 

The selection of sampling equipment depends on the site conditions and sample type to be acquired. The 
most frequently used samplers are: 

• Open tube. 
• Dip sampler. 
• Weighted bottle. 
• Hand pump. 
• Kemmerer. 
• Depth-Integrating Sampler. 

The dip sampler and the weighted bottle sampler are used most often, and detailed diSCUSSions for these 
devices only (and the Kemmerer sampler) are addressed subsequently in this section. 
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4 Nonreactive/noncontaminating properties - Teflon-coated, glass, stainless-steel or PVC sample 
chambers are preferred (in that ord.er). 

As specified in the project plan document plan documents, each sample (grab or each aliquot collected for" 
compositing) shall be measured for . 

• SpeCific conductance. 
• Temperature. 
• pH. 
• Dissolved oxygen (optional). 

Sample measurements shall be conducted as soon as the sample is acquired. Measurement techniques 
described in SOP SA-1.1 shall be followed. All pertinent data and results shall be recorded in a field 
notebook or on sample logsheets (see SOP SA-6.3). These analyses will provide information on water 
mixing/stratification and potential contamination. 

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 r~commended to augment dip 'samples with samples that represent both 
dissolved and suspended constituents and both vertical and horizontal distributions. 

Weighted Bottle Sampling 

" 

A grab sample can also be taken using a weighted holder that allows a bottle 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 cOrt:lbined 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 a stopped 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 With this 
device is: 

• Gently lower 'the sampler to the 'desired depth so as not to remove the stopper prematurely (watch for 
bubbles). 

• Pull out the stopper with a sharp jerk of the stopper line .. 

• Allow the bottle to fill completely, as evidenced by the absence of air bubbles. 

• Raise the sampler and cap the bottle. 
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• Decontaminate the outside of the bottle. This bottle can be used as the sample container as long as 
the bottle is an approved container type. 

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 (thus allowing free passage of water through the cylinder). A "messenger" is sent down 
the linewhen 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 Sampling Techniques 

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: ,.:..: .. 

• The most representative samples are obtained from mid-channel at a 0.6 foot strearffdepth In a well-
mixed stream. ., 

• 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. This is not applicable when sample containers are provided "pre-preserved." 

• 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. In general, work from zones suspected of 
low contamination to zones of high contamination. 

• 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 node is combined into one sample, or several grid nodes are 
selected at random. 

• Care should be taken to avoid excessive agitation of the water, as loss of volatile constituents could 
result. 

• 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 of the septum faces in after 
the vial is filled and capped. The vial can be turned upside down to check for air bubbles. 

• 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 mouth of the bottle facing upstream. 
When sample containers are provided "pre-preserved," use a dedicated, clean, un-preserved bottle 
for sampling and transfer to an appropriately-preserved container. 

5.4 Onsite Water Quality Testing 

Onsite water quality testing shall be conducted as described in SOP SA-1.1. 
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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 sampling location shall be approximately at the center of 
the water body 

Generally, the coarser grained sediments are deposited near the headwaters of the reservoir Bed 
sediments near the center of a water body will be composed of fine-gralned materials which may, 
because of their lower porosity and greater surface area available for adsorption, contain greater 
concentratIOns of contaminants. The shape, flow pattern, bathometry (i.e., depth distribution), and water 
circulation patterns must all be considered when selecting sediment sampling sites. In streams, areas 
likely to have sediment accumulation (e.g., bends, behind islands or boulders, quiet shallow areas or very 
deep, low-velocity areas) shall be sampled while areas likely to show net erosion (i.e., 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, appli.cation 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) Therefore, It is important to minimize the loss of 
low-density "fines" during any sampling process. 

All relevant information pertaining to sediment sampling shall berdocumented as applicably described in 
SOP SA-6.3. . : 

5.5.2 Sampling Equipment and Techniques 

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 onshore or offshore 
techniques. 

When boats are used for sampling, life preservers must be provided and two individuals must undertake 
the sampling. An additional person shall remain onshore in visual contact at all times. 

The following samplers may be used to collect ~ottommaterials: 

• Scoop sampler. 
• Dredge samplers. 

, Each type of sampler is discussed subsequently 

Scoop Sampler 

A scoop sampler consists of a pole to which a jar or scoop !S 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. . . 
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If the water body can be sampled from the shore or if it can be waded, the easiest and best 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 the sampler 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. 

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 sample 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 
pounds) and require use of a winch and crane assembly for sample retrieval. 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 Peterson dredge shall be iowered very slowly as it approaches bottom, because it can force out 
and miss lighter materials if allowed to drop freely. 

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. 
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1.0 PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to provide information on sample 
preservation, packaging, and shipping procedures to be used in handling environmental samples 
submitted for chemical constituent, biological, or geotechnical analysis. Sample chain-of-custody 
procedures and other aspects of field documentation are addressed in SOP SA-6.3. Sample identification 
is addressed in SOP CT-04. 

2.0 SCOPE 

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 off site for chemical 
analysis. 

• Provides instruction for sample p<;ickaging and shipping in accordance with current U.S. Department 
of Transportation (DOT) and International Air Transportation Association (lATA) regulations. lATA 
regulates transportation of hazardous materials by air (which is the mode of transportation used for 
shipping nearly all samples derived during TtNUS projects). 

3.0 GLOSSARY 

• 

Hazardous Material - A substance or material which has been determined by the Secretary of • 
Transportation to be capable of posing an unreasonable risk to health, safety, and property when 
transported in commerce, and which has been so designated. Under 49 CFR, the term includes 
hazardous substances, hazardous wastes, marine pollutants, and elevated temperature materials, as well 
as materials designated as hazardous under the provisions of §172.101 and §172.102 and materials that 
meet the defining criteria for hazard classes and divisions in Part 173. With slight modifications, lATA has 
adopted DOT "hazardous materials" as lATA "Dangerous Goods." 

Hazardous Waste - Any substance listed in 40 CFR, Subpart 0 (y261.30 et seq.), or otherwise 
characterized as ignitable, corrosive, reactive, or toxic (as defined by Toxicity Characteristic Leaching 
Procedure, TCLP, analysis) as specified under 40 CFR, Subpart C (y261.20 et seq.), that would be 
subject to manifest requirements specified in 40 CFR 262. Such substances are defined and regulated by 
EPA. 

Marking - A descriptive name, identification number, instructions, cautions, weight, specification or UN 
marks, or combination thereof required on outer packaging of hazardous materials. 

n.o.i - Not otherwise indicated (may be used interchangeably with n.o.s.). 

n.o.s. - Not otherwise specified. 

ORM - Other regulated material (see DOT 49 CFR 173.144). 

Packaging - A receptacle and any other components or materials necessary for compliance with the 
minimum packaging requirements of 49 CFR 174, including containers (other than freight containers or 
overpacks), portable tanks, cargo tanks, tank cars, and mUlti-unit tank-car tanks to perform a containment 
function in conformance with the minimum packaging requirements of 49 CFR 173.24(a) & (b). 

Placard - Color-coded, pictorial sign which depicts the hazard class symbol and name and which is placed 
on the side of a vehicle transporting certain hazardous materials. 
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Normality (N) - Concentration of a solution expressed as equivalent per liter, an equivalent being the 
amount of a substance containing 1 gram-atom of replaceable hydrogen or its equivalent. 

Reportable Quantity (RQ) - For the purposes of this SOP, means the quantity specified in column 3 of the 
Appendix to DOT 49 CFR §172.1 01 for any material identified in column 1 of the appendix. A spill greater 
than the amount specified must be reported to the National Response Center. 

Sample - A sample is physical evidence collected from a facility or the environment, which is 
representative of conditions at the location and time of collection. 

4.0 RESPONSIBILITIES 

. . ~ .... ,~.:, 

Field Operations Leader - Directly responsible for the bottling, preservation, labeling, packaging', shipping, 
and custody of samples up to and including release to the shipper. 

Field Samplers - Responsible for initiating the Chain-of-Custody Record (per SOP SA-6.3), implementing 
the packaging and shipping requirements, and maintaining custody of samples until they are relinquished 
to another custodian or to the shipper. 

~o PROCEDURES 

Sample identification, labeling, documentation, and chain-of-custody are addressed by SOP SA-6.3. 

5.1 Sample Containers 

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, whereas many organic chemicals 
may dissolve various types of plastic containers. Attachments A and B show proper containers (as well as 
other information) per 40 CFR 136. In general, the sample container shall allow approximately 5-10 
percent air space ("ullage") to allow for expansion/vaporization if the sample warms during transport. 
However, for collection of volatile organic compounds, head space shall be omitted. The analytical 
laboratory will generally provide certified-clean containers for samples to be analyzed for chemical 
constituents. Shelby tubes or other sample containers are generally provided by the driller for samples 
requiring geotechnical analysis. Sufficient lead time shall be allowed for a delivery of sample container 
orders. Therefore, it is critical to use the correct container to maintain the integrity of the sample prior to 
analysis. 

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 
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containers which appear contaminated upon receipt, or which are found to have loose caps or a missing 
Teflon liner (if required for the container), shall be discarded. 

5.2 Sample Preservation 

Many water and soil samples are unstable and therefore require preservation to prevent changes in either 
the concentration or the physical condition of the constituent(s) requiring analysis. Although 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 (certain biological samples only). 

5.2.1 Overview 

The preservation techniques to be used for various analytes are listed in Attachments A 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 be added in the field (in a clean environment). Only high purity reagents shall 
be used for preservation. In general, aqueous samples of low-concentration organics (or soil samples of 
low- or medium-concentration organics) are cooled to 4 ac. Medium-concentration aqueous samples, 
high-hazard organic samples, and some gas samples are typically not preserved. Low-concentration 
aqueous samples for metals are acidified with HN03, whereas medium-concentration and high-hazard 
aqueous metal samples are not preserved. Low- or medium-concentration soil samples for metals are 
cooled to 4 cc, whereas high-hazard samples are not cooled. 

The following subsections describe the procedures for preparing and adding chemical preservatives. 
Attachments A and B indicate the specific analytes which require these preservatives. 

5.2.2 Preparation and Addition of Reagents 

Addition of the following acids or bases may be specified for sample preservation; these reagents shall be 
analytical reagent (AR) grade or purer and shall be diluted to the required concentration with deionized 
water before field sampling commences. To avoid uncontrolled reactions, be sure to ,6dd ,6cid to water 
(not vice versa). A dilutions guide is provided below. 

Acid!Base 

Hydrochloric Acid (HCI) 

Nitric Acid (HN03) 

Sodium Hydroxide 
(NaOH) 

Dilution 

1 part concentrated HCI: 1'part 
double-distilled, deionized water 

1 part concentrated H2S04: 1 part 
double-distilled, deionized water 

Undiluted concentrated HN03 

400 grams solid NaOH dissolved in 
870 mL double-distilled, deionized 
water; yields 1 liter of solution 

Concentration 

6N 

18N 

16N 

10N 

Estimated 
Amount 

Required for 
Preservation 

5-10 mL 

2 - 5 mL 

2 - 5 mL 

2 mL 

The amounts required for preservation shown in the above table assumes proper preparation of the 
preservative and addition of the preservative to one liter of aqueous sample. This assumes that the 
sample is initially at pH 7, is poorly buffered, and does not contain particulate matter; as these conditions 
vary, more preservative may be required. Consequently, the final sample pH must be checked using 
narrow-r~nge pH paper, as described in the generalized procedure detailed below: 
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• Pour off 5-10 mL of sample into a dedicated, clean container. Use some of this sample to check the 
initial sample pH using wide range (0-14) pH paper. Never dip the pH paper into the sample; always 
apply a drop of sample to. the pH paper using a clean stirring rod or pipette. 

• Add about one-half of the estimated preservative required to the original sample bottle. Cap and 
. invert gently several times to mix. Check pH (as described above) using medium range pH paper (pH 

0-6 or pH 7.5-14, as applicable). 

• Cap sample bottle and seal securely. 

Additional considerations are discussed below: 

• To test if ascorbic acid must be used to remove oxidizing agents present in the sample before it can 
be properly preserved, place a drop of sample on KI-starch paper. A blue color indicates the need for 
ascorbic acid addition. 

If required, add a few crystals of ascorbic acid to the sample and retest with the KI-starch paper. 
Repeat until a drop of sample produces no color on the KI-starch paper. Then add an additional 
0.6 grams of ascorbic acid per each liter of sample volume. 

Continue with proper base preservation of the sample as described above. 

• Samples for sulfide analysis must be treated by the addition of 4 drops (0.2 mL) of 2N zinc acetate 
solution per 100 ml of sample. 

, , 

The 2N zinc acetate solution is made by dissolving 220 grams of zinc acetate in 870 mL of double
distilled, deionized water to make 1 liter of solution. 

': ;} 

The sample pH is then raised to 9 using the NaOH preservative. 

• Sodium thiosulfate must be added to remove residual chlorine from a sample. To test the sample for 
residual chlorine use a field test kit specially made for this purpose. 

If residual chlorine is present, add 0.08 grams of sodium thiosulfate per liter of sample to remove the 
residual chlorine. 

Continue with proper acidification of the sample as described above. 

For biological samples, 10% buffered formalin or isopropanol may also be required for preservation. 
Questions regarding preservation requirements should be resolved through communication with the 
laboratory before sampling begins. 

5.3 Field Filtration 

At times, field-filtration may be required to provide for the analysis of dissolved chemical constituents. 
Field-filtration must be performed prior to the preservation of samples as described above. General 
procedures for field filtration are describe.d below: 

• The sample shall be filtered through a non-metallic, 0.45-micron membrane filter, immediately after 
collection. The filtration system shall consist of dedicated filter canister, dedicated tubing, and a 
peristaltic pump with pressure or vacuum pumping squeeze action (since the sample is filtered by 
mechanical peristalsis, the sample travels only through the tubing). 
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• To perform filtration, thread the tubing through the peristaltic pump head. Attach the filter canister to 
the discharge end of the silicon tubing (note flow. direction arrow); attach the aqueous sample 
container to the intake end of the silicon tubing. Turn the peristaltic pump on and perform filtration. 
Run approximately 100 ml of sample through the filter prior to sample collection. 

• Continue by preserving the filtrate (contained in the filter canister), as applicable and generally 
described above. 

5.4 Sample Packaging and Shipping 

Samples collected for shipment from a site shall be classified as either environmental or hazardous 
material samples. Samples from drums containing materials other than Investigative Derived Waste 
(lOW) and samples obtained from waste piles or bulk storage tanks are generally shipped as hazardous 
materials. A distinction must be made between the two types of samples in order to: 

• Determine appropriate procedures for transportation of samples (if there is any doubt, a sample shall 
be considered hazardous and shipped accordingly.) 

• Protect the health and safety of transport and laboratory personnel receiving the samples (special 
precautions are used by the shipper and at laboratories when hazardous materials are received.) 

Detailed procedures for packaging environmental and hazardous material samples are outlined in the 
remainder of this section. 

5.4.1 Environmental Samples 

Environmental samples are packaged as follows: 

• Place properly identified sample container, with lid securely fastened, in a plastic bag (e.g. Ziploc 
baggie), and seal the bag. 

• Place sample in a cooler constructed of sturdy material which has been lined with a large, plastic (e.g. 
"garbage" bag). Drain plugs on coolers must be taped shut. 

• Pack with enough noncombustible, absorbent, cushioning materials such as vermiculite (shoulders of 
bottles must be iced if required) to minimize the possibility of the container breaking. 

• If cooling is required (see Attachments A and B), double-bag ice in Ziploc baggies and place around 
sample container shoulders, and on top of absorbent packing material (minimum of 8 pounds of ice 
for a medium-size cooler). 

• Seal (Le., tape or tie top in knot) large liner bag. 

• The original (top, signed copy) and extra carbonless copies of the COC form shall be placed inside a 
large Ziploc-type bag and taped inside the lid of the shipping cooler. If multiple coolers are sent but 
are included on one COC form, the COC form should be sent with the first cooler. The COC form 
should then state how many coolers are included with that shipment. 

• Close and seal outside of cooler as described in SOP SA-6.3. Signed custody seals must be used . 
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Coolers must be marked as containing "Environmental Samples." The appropriate side of the container 
must be marked "This End Up" and arrows placed appropriately. No DOT marking or labeling is required; 
there are no DOT restrictions on mode of transportation. 

5.4.2 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. 

NOTE: Packaging and shipping of hazardous materials can only be performed by personnel who have 
participated in the TtNUS training course "Shipping Hazardous Materials" (or equivalent training 
approved by Health Sciences). 

5.4.2.1 '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 
(49 CFR 172.101) or the lATA List of Dangerous Goods Table (lATA Dangerous Goods Regulations). 
DOT Guide for shippers can be found in Attachment 0 of this document. 

To determine the proper shipping name, use the following steps to help locate the shipping name on the 
Hazardous Materials Table, DOT 49 CFR 17.2.101. 

1. Look first for the chemical or technical name of the .rT1aterial, for example, ethyl alcohol. Note that 
many chemicals have more than one technical name,'iorexample, perchloroethylene (not listed in 
172.101) is listed as tetrachloroethylene (listed 172.101). It may be useful to consult Health 
Sciences or a chemist for all possible technical names a material can have. If your material is not 
listed by its technical name, then ... 

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. 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 use the general hazard class for a proper shipping name. For example, 
Flammable Liquid, n.o.s, or Oxidizer, n.o.s. 

If you have any doubt regarding the proper shipping name, contact Health Sciences in Pittsburgh, 
Pennsylvania for assistance. 

5.4.2.2 Unknown Substances 

For samples of hazardous substances that are not listed on the Hazardous Materials Table, or are of 
unknown content, the shipper is required to: 
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1. Determine that the substance is not forbidden for shipment. Items forbidden include explosives 
(solid and liquid), substances liable to produce a dangerous evolution of heat or gas, and listed 
"unusual" compounds (which TtNUS fortunately does not typically handle). If the substance is in 
any way atypical of routine shipments, contact Health Sciences for further information on 
determining if the substance is forbidden. 

2. Classify the substance by assessing whether it is >anticipated to exhibit any unusual physical 
properties as defined by DOT (flammability, explosivity, etc.). If the substance has more than one 
hazard, follow the hazardous materials classification scheme identified in Attachment C of this 
SOP. 

3. Use the generic or "n.o.s." proper shipping name that most accurately describes the article or 
substance. There are two types of general proper shipping names: 

• Generic, e.g., Alcohols, n.o.s. * 
• Hazard description, e.g., Flammable liquid, n.o.s.* 

Generic or n.o.s. proper shipping names marked with an "*" require the addition of the technical 
name in parenthesis () immediately following the proper shipping name. For example, most of our 
instrument calibration gases are not listed by name and must be declared under the most 
accurately descriptive name, which is "Compressed Gas, n.o.s. (Mixture Nitrogen and Oxygen)". 

• 

The correct shipping classification for an unknown sample is therefore selected through a process of 
elimination as described above (and detailed in 49 CFR 172.101 (c)(11). By using the provisions in this 
paragraph, the proper shipping name and description will be determined. A step-by-step guide is provided • 
by the DOT and can be found in Attachment 0 of this SOP. Again, if you have any doubt regarding the 
proper shipping name, contact Health Sciences for assistance. 

5.4.3 Packaging and Shipping of Samples Classified as Flammable Liquid (or Solid) 

5.4.3.1 Packaging 

Applying the word "flammable" to a sample does not necessarily mean that it is in fact flammable. The 
word prescribes the class of packaging according to DOT regulations and classification schemes. The 
DOT defines flammable liquids as substances with a flash point less than 140°F (60°C). For shipping 
purposes, liquids with a flash point exceeding 95°F (35°C) need not be considered as flammable liquids if 
they are miscible solutions and have a water content of more than 90% by weight. For solutions classified 
as flammable liquids: 

1. Containerize sample as required (see Attachments A and B). To prevent leakage, fill container no 
more than 90 percent full. Seal lid with teflon tape or wire. 

2. . Complete sample label and attach securely to sample container. 

3. Seal container and place in 2-mil-thick (or thicker) polyethylene bag (e.g., Ziploc baggie), one 
sample per bag. Position sample identification label so that it can be read through bag. Seal bag. 

4. 

019611/P' 

For soil jars, place sealed bag inside metal can (available from laboratory or laboratory supplier) 
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 5.3.4.2, below. 
Single 1-gallon bottles do not need to be placed in metal cans. 
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5. Place one or more metal cans (or a single 1-gallon bottle) into a strong outside container, such as 
a metal picnic cooler or a DOT-approved fiberboard box. Surround cans (or bottle) with 
noncombustible, absorbent cushioning materials for stability during transport. The absorbent 
material should be able to absorb the entire contents of the container. Mark container as 
indicated in Paragraph 2 below. 

5.4.3.2 Marking/Labeling 

1. Use abbreviations only where specified. Place the following information, either hand-printed or in 
label form, on the metal can (or 1-gallon bottle): 

• Laboratory name and address. 
• Proper shipping name from the hazardous materials table (DOT Regulation CFR 49 172.101). 

Example: "Flammable Liquid, n.o.s. (with the technical name in parentheses). 

2. Determine packing group. The packing group must be included on the shipping papers in the 
description section. Packaging groups are classified as follows: 

Group I. 
Group II. 
Group III. 

Most Hazardous 
Medium Hazard 
Least Hazardous 

The packing group will be listed in the hazardous materials table, column 5. 

3. Place the following information o~ outside shipping 'c6ntainer per the instructions provided in the 
"Shipping Hazardous Matenals" course: 

• Proper shipping name 
• UN or NA number 
• Proper label(s) 
• Addressee and sender 

For flammable liquids, the following are the proper labels to be placed on the outside shipping container: 

• DOT "Flammable liquid" label 
• Package orientation label (arrows pointing upward) on at least two opposite sides of the package 
• "Cargo Aircraft Only" lab!?1 if shipping more than 30L of flamma'ble liquids in the package. 

5:4.3.3 Shipping Papers 

Principally because of limitations in sample holding times, TtNUS almost exclusively uses air 
transportation to ship hazardous materials and other environmental samples. The "Dangerous Goods 
Airbill" is the shipping paper used to document the information associated with the shipment. As identified 
previously, only personnel who have participated in "Shipping Hazardous Materials" training (or equivalent 
course) are authorized to prepare hazardous materials for shipment - including preparation of associated 
shipping papers. Included in this training are instructions on what specific information is to be provided on 
the Airbill for hazardous materials typically shipped by TtNUS. Refer to the training course Student 
Manual or contact Health Sciences for this information. . 

The properly executed Chain-of-Custody Report must be included in the container. Use custody seals. 
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Using the Airbill of our common carrier (i.e., Federal Express) as an example, the following instructions 
apply to the information to be provided under "Transport Details", "Nature and Quantity of Dangerous 
Goods", and other associated fields. 

I 

a) Transport Details 

• Select "Passenger and Cargo" or "Cargo Aircraft Only" (This is based on the type and quantity of 
dangerous goods you are shipping). X-out the non-applicable selection. 

• Airport of Departure - Enter the full name of the airport or city of departure. 

• Airport of Destination - Enter the full name of the airport or city of destination. 

b) Shipment Type - Delete the option that does not apply (Non-Radioactive/Radioactive) 

c) Nature and Quantity of Dangerous Goods 

1. Dangerous Goods Identi~cation 

• Proper Shipping Name - List the proper shipping name (this is the name as it appears on the 
List of Dangerous Goods Table and NOT the product or trade name), and if applicable, the 
technical name in parenthesis. 

• Class or Division - List the class or division number and, if applicable, compatibility group . 

• UN or ID No - List the UN or I.D. number, preceded with "UN" or ''1.0.'' This selection may 
change when shipping in accordance with 49 CFR regulations that permit the shipment under 
NA (North American Continental Shipments) designations for certain substances. 

• Packing Group - List the appropriate packing group, if applicable. This is the level of 
anticipated hazard of the shipment. It does not apply for all shipments. When no information 
is available, leave the space blank. 

• Subsidiary Risk - List the class or division number of the subsidiary risk, if applicable. The 
subsidiary risk is any additional hazard beyond the most significant (or primary) hazard. This 
information is obtained from the List of Dangerous Goods Table. 

2. Quantity and Type of Packaging - List the number of packages, the type of package, and the net 
quantity in each package. The type of packaging you are shipping the hazardous material in is 
presented first, followed by the amount (Kg, L, etc.). For example, "1 fiberboard box X 2 Kg". 
When no outer packaging is identified, the packaging selected must provide limited protection of 
the inner packaging by securing and cushioning during shipment. NOTE: Always use the 
package that the hazardous material was shipped to the site in. If it is not available, contact the 
Health Sciences Department in Pittsburgh for further instruction. 

3. Packing Instructions - Enter the Packing Instruction' number. These instructions are provided in 
Section 5 of the lATA Dangerous Goods Regulations. They provide the exact type of packaging 
required by the industry for various hazard classes. When no addition packaging considerations 
are given, the shipper may use their best judgment for the shipment of an identified substance 
and/or article. ' 

• 

• 

4. Authorization - List the words" Limited Quantity," if applicable; list any special provision(s) or • 
approval(s) if applicable. This section provides' for exceptions to this transportation regulation and 
,the conditions for those exceptions. 

019611/P Tetra Tech NUS, Inc. 
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d) Additional handling Information - Enter any required special handling information. 

e) Prepared for Air Transport according to: Check the ICAOIIATA box. 

f) Emergency Telephone Number - Enter the 24-hour emergency contact number. This number is 
required of all US Origin or Destination Shipments. List the number for InfoTRAC (1-800-535-5053). 
InfoTRAC is a company retained by TtNUS to provide 24-Hour Emergency Hotline service for 
dangerous goods shipment. This company has MSDSs for the substances routinely shipped by 
TtNUS. They provide information to FedEx or any other emergency responders, should situations 
arise with one of our shipments. In addition, they have telephone numbers of certain Tetra Tech NUS 
Health Science Department personnel in the Pittsburgh Office in the event of an emergency. 

g) NamefTitie of the Signatory - Enter name and job title (Field Operations Leader, Geologist, Health & 
Safety Specialist, etc.) 

h) Place and date - Enter the city and date of shipment 

i) Signature - Sign the form (must be a complete signature). All alterations must be signed with the 
same signature used to sign the declaration .. 

5.4.3.4 Transportation 

1. The majority of unknown hazardous substance samples will be classified as flammable liquids. 
The samples will be transported by ~ented or common carrier truck, railroad, or express overnight 
package services. Do not transport samples on any'; passenger-carrying air transport system, 
even if the system has cargo-only aircraft. DOT regulations permit regular airline cargo-only 
aircraft, but difficulties with most suggest avoiding them. Instead, ship by airline carriers that carry 
only cargo. If unsure of what mode of transportation to use, consult Health Sciences.1 

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 followed. 

3. Use the hazardous materials shipping check list (Attachment E) as a guidance to ensure that all 
sample-handling requirements are satisfied. 

4. In some cases, various materials may react if they break during shipment. To determine if you 
are shipping such materials, refer to the DOT compatibility chart in Attachment F. 

5.5 Shipment of Lithium Batteries 

Monitoring well data are analyzed using either the Hermit SE 1000 or .the Hermit SE 2000 environmental 
data logger. These instruments are typically powered by lithium batteries in sufficient quantity to make the 
unit subject to hazardous material shipping requirements. The DOT determined that lithium batteries are 
to be shipped using the following information: 

1 Note: If you are unsure as how to ship the sample (hazardous or environmental sample), 
contact Health Sciences so that a decision can be made as to the proper shipping practices. 
The DOT and lATA penalties for improper shipment of a hazardous material are stringent 
and may include a prison term for intentional violations. 

019611/P Tetra Tech NUS, Inc. 
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Shipment of equipment containing lithium batteries must be accompanied by shipping papers completed 
as indicated in Attachment G. The instrument will be shipped by Federal Express as a Hazardous 
Material. Place the instrument in the same container in which it was received. This container or case is a 
DOT-approved shipping container. For Federal Express procedures to ship hazardous materials, call 
1-800-238-5355, extension 922-1666. In most cases, the return shipping papers and DOT labels will be 
shipped to you from the company warehouse or the vendor. An example of the types of labels used for 
shipment and the wording are shown in Attachment G. These labels will be attached to the outside 
container and include all the information noted under Section 5.4.3.2. Instead of the Flammable Liquid 
information, however, the following will be presented with the following wording: 

• Lithium Batteries Contained in Equipment 
- UN-3091 

• DOT Miscellaneous Hazardous Materials (Class 9) label 

• "Cargo Aircraft Only" label 

6.0 REFERENCES 

American Public Health Association, 1981. Standard Methods for the Examination of Water and 
Wastewater, 15th Edition. APHA, Washington, D.C. 

International Air Transport Association (latest issue). Dangerous Goods Regulations, Montreal, Quebec, 
Canada. 

U.S. Department of Transportation (latest issue). Hazardous Materials Regulations, 49 CFR 171-177. 

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 Analysis of Water and Wastes. EPA-600/4-79-020, U.S. EPA
EMSL, Cincinnati, Ohio. 
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ATTACHMENT A 

GENERAL SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS 
Sample Type and Concentration Container" Sample Size Preservation"! Holding Time"! I . 

WATER 
Organics VOC Low Borosilicate glass 2 x 40 mL Cool t04'C 14 days"! 
(GC&GC/MS) HCI to, 2 

Extractables (Low Amber glas's 2x2 L or4x1 L Cool to 4'C 7 days to extraction. 
SVOCs and 40 days after extraction 
pesticide/PCBs) 

Extractables (Medium Amber glass 2x2 L or4x1 L None 7 days to extraction; 
SVOCs and I 40 days after extraction 
pestiCide/PCBs) 

Inorganics Metals Low High-density polyethylene 1 L HN03topH ,2 6 months (Hg-28 days) 

Medium Wide-mouth glass 160z, None 6 months 

Cyanide Low High-density polyethylene 1L NaOH to pH>12 14 days 

Cyanide Medium Wide-mouth glass 160z, None 14 days 

Organic! High Hazard Wide-mouth glass 80z, None 14 days 
Inorganic 

SOIL 
Organics VOC Wide-mouth glass with 2 x4 oz, Cool to 4°C, 14 days 
(GC&GC/MS) / teflon liner 

Extra'ctables (Low Wide-mouth glass ·',80z: Cool to 4 G C 14 days to extraction; 
SVOCs and 40 days after extraction 
pesticides/PCBs) 

'Extractables (Medium Wide-mouth glass 80z, Cool to 4'C 14 days to extraction; 
SVOCs and , " 40 days after extraction 
pesticides/PCBs) 

Inorganics Low/Medium Wide-mouth glass 80z, Cool t04°C 6 months 
(Hg - 28 days) 
Cyanide (14 days) 

Organicllnorga High Hazard Wide-mouth glass 80z, None NA 
nic 

Dioxin/Furan All Wide-mouth glass 40z, None 7 days until extraction; - 40 days after extraction 

TCLP All Wide-mo,uth glass 80z, None 7 days until 
- preparation; analysIs 

as per fraction 

AIR 
Volatile Low/Medium Charcoal tube - 7 cm long. 100 Lair Cool to 4°C 5 days recommended 
Organics 6 mm 00. 4 mni'ID 

,> I 

1 All glass containers should have Teflon cap liners or septa, 
' , 

2 See Attachment E, Preservation and maximum holding time allowances per 40 CFR 136, 

~-
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ADDITIONAL REQUIRED CONTAINERS, PRESERVATION TECHNIQU~S, 
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Parameter Number/Name Containerll ) Preservation\£)\.l) Maximum Holding 
Time(4) 

INORGANIC TESTS: 
ACidity P,G CooI,4°C 14 days 

Alkalinity P,G Cool,4°C 14 days 

Ammonia - Nitrogen P,G Cool, 4°C; H2S04 to pH 2 28 days 

Biochemical Oxygen Demand (BOD) P,G Cool,4°C 48 hours 

Bromide P,G None required 28 days 

Chemical Oxygen Demand (COD) P,G Cool, 4°C; H~04 to pH 2 28 days 

Chloride P,G None required 28 days 

Chlorine, Total Residual P,G None required Analyze immediately 

Color P,G CooI,4°C 48 hours 

Cyanide, Total and Amenable to P,G Cool, 4"C; NaOH to pH 12; 14 days\O} 
Chlonnation 0.6 g ascorbic acid(5) 

Fluoride P None required 28 days 

Hardness P,G HN03 to pH 2; H2S04 to pH 2 6 months 

Total Kjeldahl and Organic Nitrogen P,G Cool, 4°C; H2S04 to pH 2 28 days 

Nitrate - Nitrogen P,G None required 48 hours 

Nitrate-Nitrite - Nitrogen P,G Cool, 4°C; H2S04 to pH 2 28 days • Nltnte - Nitrogen P,G CooI,4°C 48 hours 

Oil & Grease G Cool, 4°C; H2S04 to pH 2. 28 days 

Total Organic Carbon (TOC) P,G Cool, 4°C; HCI or H2S04 to 28 days 
pH2 

Orthophosphate P,G Filter immediately; Cool, 4°C 48 hours 

Oxygen, Dissolved-Probe G Bottle & top None required Analyze Immediately 

Oxygen, Dissolved-Winkler G Bottle & top Fix on site and store in dark 8 hours 

Phenols G Cool, 4°C; H2S04 to pH 2 28 days 

Phosphorus, Total P,G Cool, 4°C; H2S04 to pH 2 28 days 

Residue, Total P,G Cool,4°C 7 days 

Residue, Filterable (TDS) P,G Cool,4°C 7 days 

Residue, Nonfilterable (TSS) P,G Cool,4°C 7 days 

Residue, Settleable - P,G Cool,4°C 48 hours 

Residue, Volatile (Ash Content) P,G Cool,4°C 7 days 

Silica P Cool,4°C 28 days 

Specific Conductance P,G CooI,4°C 28 days 

Sulfate P,G Cool,4°C 28 days 

\ 

\ 

/ • 
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ATTACHMENT B 
ADDITIONAL REQUIRED CONTAINERS, PRESERVATION TECHNIQUES,. 
AND HOLDING TIMES 
PAGE TWO 

Parameter Number/Name Container(l) Preservation(L)(J) Maximum Holding 
, Time(4) 

INORGANIC TESTS (Cont'd): 

Sulfide P,G Cool, 4°C; add zinc ,acetate 7'days 
plus sodium hydroxide to pH 9 

Sulfite P,G None required AniJlyze Immediately 

Turbidity P,G Cool,4°C 48 hours 

METALS:(7) 

Chromium VI (Hexachrome) P,G CooI,4'C 24 hours 

Mercury (Hg) P,G HN03 to pH 2 28 days 

Metals, except Chromium VI' and Mercury 'P,G, HN03 to pH 2 6 months 

ORGANIC TESTS:(") " 

Purgeable Halocarbons ,G, Teflon-lined Cool, 4°C; 0,008% Na2S203,JI 14 days 
septum 

Purgeable Aromatic Hydrocarbons G, Teflon-lined Cool, 4°C; 0,008% Na2S203\O} 14 days 
septum HCI to pH 2 (9) 

Acrolein and Acrylonitnle G, Teflon-lined Cool, 4°C; 0,008% Na2S203\JI 14 days 
septum adjust pH to 4-? (10) 

Phenolslll ) G, Teflon-lined Cool, 4'C;'9:008% Na2S203\O} 7 days until extraction; 
cap 40 days after extraction 

Benzldlnes\ 1), I'L} G, Teflon-lined Cool, 4°C; 0,008% Na2S2031O
} 7 days until extraction' 'JI 

cap 

Phthalate esters G, Teflon-lined Cool,4°C 7 days until extraction; 
cap 40 days after extraction 

Nitrosamines "I, '1 G, Teflon-lined Cool, 4°C, store In dark; 7 days until extraction; 
cap 0,008% Na2S203(5) 40 days after extraction 

PCBs\ll) G, Teflon-lined Cool,4°C 7 days until extraction; 
cap 40 days after extraction 

Nitroaromatlcs & Isophorone G, Teflon-lined Cool, 4°C; 0,008% Na2S203\JI; 7 days until extraction; 
,cap store in dark 40 days after extraction 

Polynuclear Aromatic Hydrocarbons G, Teflon-lined Cool, 4°C; 0,008% Na2S203\O}; 7 days until extraction; 
(PAHs)(11),(14) cap store in dark 40 days after extraction 

Haloethers\ II} G, Teflon-lined Cool, 4°C; 0,008% Na2S2DJP ) 7 days until extraction; 
cap 40 days after extraction 

Dloxin/Furan (TCDDITCDFf ' ) - G, Teflon-llned Cool, 4°C; 0,008% Na2S203,JI 7 days until extraction; 
cap 40 days after extraction 

) 
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(2) Sample preservatIon should be performed immedIately upon sample collection. For composite chemical samples each 
aliquot should be preserved at the tIme of collection. When use of an automated sampler makes it impossible to preserve 
each aliquot, then chemIcal samples may be preserved by maintaining at 4°C until compositing and sample splitting is 
completed. 

(3) When any sample is to be shIpped by common carrier or sent through the United States Mail, it must comply with the 
Department ofTransportabon Hazardous Materials Regulations (49 CFR Part 172). 

(4) Samples should be analyzed as soon as possible after collection. The times listed are the maximum times that samples 
may be held before analysis and stIli be conSIdered valid. Samples may be held for longer periods only If the permittee, or 
monitonng laboratory, has data on file to show that the specific types of samples under study are stable for the longer 
penods, and has receIved a vanance from the Regional Admintstrator. 

(5) Should only be used In the presence of residual chlonne. 
(6) Maximum holdIng tIme is 24 hours when sulfide IS present. Optionally, all samples may be tested WIth lead acetate paper 

before pH adjustments are made to determine if sulfide is present. If sulfide is present, it can be removed by the addition 
of cadmium nitrate powder until a negative spot test is obtained. The sample is filtered and then NaOH is added to pH 12 

(7) Samples should be filtered Immediately on site before adding preservative for dissolved metals. 
(8) Guidance applies to samples to be analyzed by GC, LC, or GC/MS for specific compounds. 
(9) Sample receIving no pH adjustment must be analyzed within 7 days of sampling. 
(10) The pH adjustment IS not required if acrolein will not be measured. Samples for acrolein receiving no pH adjustment must 

be analyzed within 3 days of sampling. 
(11) When the extractable analytes of concem fall withIn a SIngle chemical category, the specified preservative and maximum 

holding tImes should be observed for optimum safeguard of sample integrity. When the analytes of concem fall within two 
or more chemical categories, the sample may be preserved by cooling to 4'C, reducing residual chlorine with 0.008% 
sodIum thiosulfate, stonng In the dark, and adjusting the pH to 6-9; samples preserved in this manner may be held for 
7 days before extraction and for 40 days after extraction. Excepttons to thIS optional preservation and holding time 
procedure are noted in footnote 5 (re: the requirement for thIosulfate reduction of reSIdual chlorine) and footnotes 12, 13 
(re: the analysis of benzidine). 

(12) If 1,2-diphenylthydrazine is likely to be present, adjust the pH of .the sample to 4.0=0.2 to prevent rearrangement to 
benzidIne. 

(13) Extracts may be stored up to 7 days before analysis if storage is conducted under an inert (oxidant-free) atmosphere. 
(14) For the analysis of dlphenylnitrosamine, add 0.008% Na2S203 and adjust pH to 7-10 WIth NaOH withIn 24 hours of 

sampling. 
(15) The pH adjustment may be performed upon receipt at the laboratory and may be omitted if the samples are extracted 

within 72 hours of collection. For the analYSIS of aldrin, add 0.008% Na2S2~. 
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5. Division 6.1, Poisonous Liquids, Packing Group 1 (poisoh by inhalation only) 

6. Division 4.2, Pyrophoric Material 

.7. Division 4.1, Self-Reactive-Material 

8. Class 3, Flammable Liquids* 

9. Class 8, Corrosive Material 

10. Division 4.1, Flammable Solid* 
.. 

I 

11. Division 4.2, Spontaneously Combustible Materials* 

12. Diyision 4.3, Dangerous When Wet Materials* 

13. Division 5.1, Oxidizers* 

14. Division 6.1, Poisonous Liquids or Solids (other than Packing Group 1)* 

15. Combustible liquid 

16. Class 9, Miscellaneous Hazardous Materials 

* If a material has or meets the criteria for more than one hazard class, use the precedence of hazardous 
table on the following page for Classes 3 and 8 and Divisions 4.1, 4.2, 4.3, 5.1, and 6.1. The following table 
ranks those materials that meet the definition of Classes 3 and 8 and Divisions 4.1, 4.2, 4.3, 5.1, and 6.1. 

019611/P Tetra Tech NUS, Inc. 
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DOT HAZARDOUS MATERIAL CLASSIFICATION 
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Class Packing 4.2 4.3 5.1 5.1 5.1 6.1 6.1 6.1 6.1 8 8 8 8 8 8 
Group 

I(a) lI(a) I II (a) I I II III I I II II III III 
(Dermal) (Oral) (Liquid) (Solid) (Liquid) (Solid) (Liquid) (Solid) 

3 I 3 3 3 3 3 (e) 3 (e) 3 (e) 

3 II 3 3 3 3 8 (e) 3 (e) 3 (e) 

3 III 6.1 6.1 6.1 3(d) 8 (e) 8 (e) 3 (e) 

4.1 lib 4.2 4.3 5.1 . 4.1 4.1 6.1 6.1 4.1 4.1 (e) 8 (e) 4.1 (e) 4.1 

4.1 Ilib 4.2 4.3 5.1 4.1 4.1 6.1 6.1 6.1 4.1 (e) 8 (e) 
8 ") 

(e) . 
4.1 

4.2 II 4.3 5.1 4.2 4.2 6.1 6.1 4.2 4.2 (e) 8 (e) 4.2 (e) 4.2 

4.2 III 4.3 5.1 4.2 4.2 6.1 6.1 6.1 4.2 (e) 8 (e) 8 (e) 4.2 

4.3 I 5.1 4.3 4.3 6.1 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 

4.3 II 5.1 4.3 4.3 6.1 4.3 4.3 4.3 8 8 8 4.3 4.3 4.3 

4.3 III 5.1 4.3 4.3 6.1 6.1 6.1 43 8 8 8 8 4.3 4.3 

5.1 la 5.1 5.1 5.1 51 5.1 5.1 5.1 5.1 5.1 5.1 

5.1 lIa 6.1 5.1 5.1 5.1 8 8 8 5.1 5.1 5.1 

5.1 lila 61 6.1 6.1 5.1 8 8 8 8 5.1 5.1 • 6.1 I, Dermal 8 6.1 6.1 6.1 6.1 6.1 

6.1 I, Oral 8 6.1 6.1 6.1 6.1 6.1 

6.1 II, 8 6.1 6.1 6.1 6.1 6.1 
Inhalation 

6.1 II, Dermal 8 6.1 8 6.1 6.1 6.1 

6.1 II, Oral 8 8 8 6.1 6.1 6.1 

6.1 III 8 8 8 8 8 8 

(a) There are at present no established criteria for determining Packing Groups for liqUids in DiVision 5.1. At present, the degree of hazard 
IS to be assessed by analogy with listed substances, allocating the substances to Packing Group I, Great: Group II, Medium: or Group 

(b) 
III, Minor Danger. 
Substances of Division 4.1 other than self-reactive substances. 

(e) Denotes an impossible Combination. 
(d) For pesllcldes only, where a matenal has the hazards of Class 3, Packing Group III, and DiviSion 6.1, Packing Group III, the pnmary 

hazard is Division 6.1, Packing Group III. 

\ • 
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USE OF GUIDE - This guide is presented as an aid to shippers'of hazardous materials. It does not contain or 
refer to all of the DOT requirements for shipping hazardous materials. For specific details, refer. to all of the DOT 
requirements for shipping hazardous materials, as provided in the Code of Federal Regulations (CFR), Title 49, 
Transportation, Parts 100-199 .. 

The following is offered as a step-by-step procedure to aid in compliance with the applicable DOT regulations. 

STEP 1 - DETERMINE THE PROPER SHIPPING NAME. The shipper must determine the proper shipping 
name of the materials as listed in the Hazardous Materials Table, 49 CFR 172.101, Column (2). 

STEP 2 - DETERMINE THE HAZARD CLASS OR CLASSES. 
a. Refer to the Table, 49 CFR 172.101, Column (3), and locate the hazard class of the material. 
b. If more than one class is shown for the proper' shipping name, determine the proper class by 

definition. 
c. If the materials have more than one hazard, classify the material based on the order of hazards in 

49 CFR 173.2. 

STEP 3 - SELECT THE PROPER IDENTIFICATION NUMBERS. 
a. Refer to the Table, 49 CFR 172.101, Column (3a), and select the Identification Number (10) that 

corresponds to the proper shipping name and hazard class. 
b. Enter the 10 number(s) on the shipping papers and display them, ·as required, on packagings, 

placards and/or orange panels. .. 

STEP 4 - DETERMINE THE MODElS) OF TRANSPORT TO ULTIMATE DESTINATION. 
a. As a shipper, you must assure yourself that the shipment complies with various modal 

requirements. 
b. The modal requirements may affect the following: (1) Packaging; (2) Quantity per Package; 

(3) Marking; (4) Labeling; (5) Shipping Papers; and (6) Certification .. 

STEP 5 - SELECT THE PROPER LABELlS) AND APPLY AS REQUIRED. 
a. Refer to the Table, 49 CFR 172.101, Column (4) for required labels. 
b. For details on labeling refer to (1) Additional Labels, 49 CFR 172.402; (2) Placement of Labels, 

49 CFR 172.406; (3) Packagings (Mixed or Consolidated), 49 CFR 172.404(a) and (h); 
(4) Packages Containing Samples, 49 CFR 172.402(h); (5) Radioactive Materials, 49 CFR 172.403; 
and (6) Authorized Label Modifications, 49 CFR 172.405. 

STEP 6 - DETERMINE AND SELECT THE PROPER PACKAGES. 

019611/P 

a. Refer to the Table, 49 CFR 172.101, Column (5a) for exceptions and Column (5b) for specification 
packagings. Consider the following when selecting an authorized package: Quantity per Package; 
Cushioning Material, if required; Proper Closure and Reinforcement; Proper Pressure; Outage; etc., 

. as required. 
b. If packaged by a prior shipper, make sure the packaging is correct and in proper condition for 

transportation. 
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ATIACHMENT 0 (Continued) 
GUIDE FOR HAZARDOUS MATERIALS SHIPPERS 

STEP 7 - MARK THE PACKAGING (INCLUDING OVERPACKS). 
a. Apply the required markings (49 CFR 172.300); Proper shipping name and ID number, when 

required (49 CFR 172.301); Name and address of Consignee or Consignor (49 CFR 172.306). 
b. For details and other required markings, see 49 CFR 172.300 through 172.338. 

STEP 8 - PREPARE THE SHIPPING PAPERS. 
a. The basic requirements for preparing shipping papers include Proper Shipping Name; Hazard 

Class; ID Number; Total Quantity; Shipper's Certification; and Emergency Response Telephone 
- Number. 

b. Make all entries on the shipping papers using the information required and in proper sequence 
(49 CFR 172.202). 

STEP 9 - CERTIFICATION. 
a. Each shipper must certify by printing (manually or mechanically) on the shipping papers that the 

materials being offered for shipment are properly classified, described, packaged, marked and 
labeled, and in proper condition for transportation according to the applicable DOT Regulations 
(49 CFR 172.202). 

• 

STEP 10 - LOADING, BLOCKING, AND BRACING. When hazardous materials are loaded into the transport 
vehicle or freight container, each package must be loaded, blocked, and braced in accordance with the 
requirements for mode of transport. • 

a. If the shipper loads the freight container or transport vehicle, the shipper is responsible for the 
proper loading, blocking, and bracing of the materials. 

b. If the carrier does the loading, the carrier is responsible. 

STEP 11 - DETERMINE THE PROPER PLACARD(S). Each person who offers hazardous materials for 
transportation must determine that the placarding requirements have been met. 

a. For Highway, unless the vehicle is already correctly placarded, the shipper must provide the 
required placard(s) and required 10 number(s) (49 CFR 172.506). 

b. For Rail, if loaded by the shipper, the shipper must placard the rail car if placards are required 
(49 CFR 172.508). . 

c. For Air and Water shipments, the shipper has the responsibility to apply the proper placards. 

STEP 12 - HAZARDOUS WASTE/HAZARDOUS SUBSTANCE. 
a. If the material is classed as a hazardous waste or hazardous substance, most of the above steps 

will be applicable. 
b. Pertinent Environmental Protection Agency regulations are found in the Code of Federal 

Regulations, Title 40, Part 262. 

As a final check and before offering the shipment for transportation, visually inspect the shipment. Th 
shipper should ensure that emergency response information is on the vehicle for transportation of 
hazardous materials. 

NOTE: This material may be reproduced without special permission from this office. 

Revised March 1995. 
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1. Check DOT 173,24 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 for chain-of-custody record. 

SHIPPING PAPERS 

1. Check that entries contain only approved DOT abbreviations. 

2. Check that entries are in English. 

3. Check that hazardous material entries are specially marked to differentiate them from any 
nonhazardous materials being sent using same shipping paper. 

4. Be careful that all hazardous classes are shown for multiclass materials. 

5. Check total amounts by weight, quantity, or other measures used. 

6. Check that any limited-quantity exemptions are so designated on the shipping paper. 

7. Check that certification is signed by shipper. 

8. Make certain driver signs for shipment. 

RCRA MANIFEST 

1. Check that approved state/federal manifests are prepared. 

2. 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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ATTACHMENT F 

DOT SEGREGATION ANO·SEPARATON CHART 

Class or Division Notes 1.1- 1.3 1.4 1.5 1.6 2.1 2.2 2.3 2.3 3 4.1 4.2 4.3 5.1 5.2 6.1 7 8 
1.2 gas gas liquids liquids 

Zone Zone PG-I only 
A· s· ZoneN 

Explosives ... 1.1 and 1.2 A · · · · · X X X X X X X X X X X X X 

Explosives ................ 1.3 · · · · · X X X X X X X X X X 

Explosives ................ 1.4 · · · · · 0 0 0 0 0 0 0 

Very InsensItive A · · · · · X X X X X X X X X X X X X 

explosives ................ 1.5 

Extremely insensitive · · · · · 
explosives ................ 1.6 

Flammable gases .... 2.1 X X 0 X X 0 0 0 

Non-toxic, non- X X 

flammable gases ..... 2.2 

POisonous gas - X X 0 X X X X X X X ~X X - .,~ 
ZoneN· ................. 2.3 

Poisonous gas - X X 0 X 0 0 0 0 0 0 :'0 0 

Zone s·· .................. 2.3 
.. 

Flammable liquids ....... 3 X X 0 X X 0 0 : X 

Flammable solids ..... 4.1 X X X 0 . -- X 0 

Spontaneously X X 0 X X 0 X X • combustible 

materials ................. 4.2 

Dangerous-when-wet X X X X 0 X 0 

materials .................. 4.3 

Oxidizers .................. 5.1 A X X X X 0 0 X 0 

Organic peroxides .... 5.2 X X X X 0 X 0 

Poisonous liquids PG I - X X 0 X 0 X X X X X X X 

Zone N· .................. 6.1 

Radioactive materials. 7 X X 0 

Corrosive liquids ......... 8 X X 0 X X 0 0 X 0 0 0 X 

No entry means that the materials are compatible (have no restrictions). 

X These matenals may not be loaded, transported, or stored together in the same vehicle or facility. 
o The materials may not be loaded, transported, or stored together in the same vehicle or facility unless they are separated for 

4 feet on all sides . . Check the explosives compatibility chart in 49 CFR 179.848(f).I 
A Ammonium nitrate fertilizers may be stored with Division 1.1 materials . 
•• Denotes inhalation hazardous for poisons; consult field team leader or project manager if you encounter a material In thiS class 

1 before shipment. 

• 
019611/P Tetra Tech NUS, Inc. 
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The purpose of this Standard Operating Procedure (SOP) IS to Identify and designate the field data record 
forms, logs and reports generally Initiated and maintained for documenting Tetra Tech NUS 'field activities. 

2.0 SCOPE 

Documents presented within this procedure (or eqUivalents) shall be used for all Tetra Tech NUS field 
activities, as applicable. Other or additional documents may be required by specific client contracts or 
project planning documents. 

3.0 GLOSSARY 

None 

4.0 RESPONSIBILITIES 

Project Manager (PM) - The Project Manager is responsible for obtaining hardbound, controlled
distribution logbooks (from the appropriate source), as needed. In addition, the Project Manager is 
responsible for placing all field documentation used in site activities (I.e., records, field reports, sample 
data sheets, field notebooks, and the site logbook) in the project's central file upon the completion of field 
work. 

Field Operations Leader (FOL) - The Field Operations Leader is responsible for ensuring that the site 
logbook, notebooks, and all appropriate and current forms and field reports illustrated in this guideline 
(and any additional forms required by the contract) are correctly used, accurately filled out, and completed 
In the required time-frame. 

5.0 PROCEDURES 

5.1 / Site Logbook 

5.1.1 General 

The site logbook is a hard-bound, paginated, controlled-distribution record book in which all major on site 
activities are documented. At a minimum, the following activities/events shall be recorded or referenced 
(daily) in the site logbook: 

• 
• 
• 
• 
• 
• 
• 
• 

All field personnel present 
Arrival/departure of site visitors 
Arrival/departure of equipment 
Start and/or completion of borehole, trench, mOnitoring well installation, etc. 
Daily onsite activities performed each day 
Sample pickup information 
Health and Safety issues (level of protection observed, etc.) 
Weather conditions 

A site logbook shall be maintained for each project. The site logbook shall be initiated at the start of the 
first on site activity (e.g., site visit or initial reconnaissance survey). Entries are to be made for every day 
that onsite activities take place which involve Tetra Tech NUS or subcontractor personnel. Upon 
completion of the fieldwork, the site logbook must become part of the project's central file. 

019611/P . Tetra Tech NUS, Inc. 
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The following information must be recorded on the cover of each site logbook: 

• Project name 
• Tetra Tech NUS project number 
• Sequential book number 
• Start date 
• End date 

Information recorded daily m the site logbook need not be duplicated in other field notebooks (see Section 
5.2), but must summarize the contents of these other notebooks and refer to specific page locations in 
these notebooks for detailed information (where applicable). An example of a typical site logbook entry is 
shown in Attachment A. 

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 field notebook in which the measurements 
are recorded (see Attachment A). 

All logbook, notebook, and log sheet entries shall be made in indelible Ink (black pen is preferred). No 
erasures are permitted. If an incorrect entry is made, the data shall be crossed out with a smgle strike 
mark, and initialed and dated. At the completion of entries by any individual, the logbook pages used must 
be signed and dated. The site logbook must also be signed by the Field Operations Leader at the end of 
each day. 

5.1.2 Photographs 

When movies, slides, or photographs are taken of a site or any monitoring location, they must be 
numbered sequentially to correspond to logbook/notebook entries. The name of the photographer, date, 

I time, site location, site description, and weather conditions must be entered in the logbook/notebook as 
I 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 
withm the normal automatic exposure range. However, special lenses, films, filters, and other image
enhancement techniques must be noted in the logbook/notebook. If possible, such techniques shall be 
avoided, since they can adversely affect the accuracy of photographs. 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. Once 
processed, the slides of photographic prints shall be consecutively numbered and labeled according to the 
logbook/notebook descriptions. The site photographs and associated negatives must be docketed into 
the project's central file. 

5.2 Field Notebooks 

Key field team personnel may maintain a separate dedicated field notebook to document the pertinent 
field activities conducted directly under their supervision. For example, on large projects with multiple 
investigative sites and varying operating conditions, the Health and Safety Officer may elect to maintain a 
separate field notebook. Where several drill rigs are in operation simultaneously, each site geologist 
assigned to oversee a rig must maintain a field notebook. 

5.3 Sample Forms 

A summary of the forms illustrated in this procedure is ,shown as the listing of Attachments in the Table of 
Contents for this SOP. Forms may be altered or revised for project-specific needs contingent upon client 
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approval. Care must be taken to ensure that all essential information can be documented. Guidelines for 
completing these forms can be found in the related sampling SOP. 

5.3.1 Sample Collection, Labeling, Shipment, Request for Analysis, and Field Test Results 

5.3.1.1 Sample Log Sheet 

Sample Log Sheets are used to record specified types of data while sampling. Attachments 8-1 to 8-4 
are examples of Sample Log Sheets. The data recorded on these sheets are useful In describing the 
waste source and sample as well as pointing out any problems, difficulties,. or irregularities encountered 
during sampling. A log sheet must be completed for each sample obtained, including field quality control 
(QC) samples. 

5.3.1.2 Sample Label 

A typical sample label is illustrated in Attachment 8-5. Adhesive labels must be completed and applied to 
every sample container. Sample labels can usually be obtained from the appropriate Program source 
electronically generated In-house, or are supplied from the laboratory subcontractor. 

5.3.1.3 Chain-of-Custody Record Form 

The Chain-of-Custody (COC) Record is a multi-part form that is initiated as samples are acqUired and 
accompanies a sample (or group of samples) as they are transferred from person to person. This form 
must be used for any samples collected for chemical or geotechnical analysis whether the analyses are 
performed on site or off site. One carbon less copy of the completed COC form is retained by the field 
crew, one copy is sent to the Project Manager, while the original is sent to the laboratory. The original 
(top, signed copy) of the COC form shall be placed inside a large Ziploc-type bag and taped inside the lid 
of the shipping cooler. If multiple coolers are sent but are included on one COC form, the COC form 
should be sent with the first cooler. The COC form should then state how many coolers are included with 
that shipment. An example of a Chain-of-Custody Record form is provided as Attachment 8-6. Once the 
samples are received at the laboratory, the sample cooler anI:! contents are checked and any problems 
are noted on the enclosed COC form (any discrepancies between the sample labels and COC form and 
any other problems that are noted are resolved through communication between the laboratory point-of
contact and the Tetra Tech NUS Project Manager). The COC form is signed and copied. The laboratory 
will retain the copy while the original becomes part of the samples' corresponding analytical data package. 

5.3.1.4 Chain-of-Custody Seal 

Attachment 8-7 is an example of a custody seal. The Custody seal is an adhesive-backed label. It is part 
of a chain-of-custody process and is used to prevent tampering with samples after they have been 
collected in the field and sealed in coolers for transport to the laboratory. The COC seals are signed and 
dated by the samplers and affixed across the opening edges of each cooler containing environmental 
samples. COC seals may be available from the laboratory; these seals may also be purchased from a 
supplier. 

5.3.1.5 Field Analytical Log Sheets for Geochemical Parameters 

Field Analytical Log Sheets (Attachment 8-8) are used to record geochemical andlor natural attenuation 
field test results. Attachments 8-8 (3-page form) should be used when applicable. 
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A groundwater level measurement sheet, shown In Attachment C-1 must be filled out for each round of 
water level measurements made at a site. 

5.3.2.2 Data Sheet for Pumping Test 

During the performance of a pumping test (or an in-situ hydraulic conductivity test), a large amount of data 
must be recorded, often within a short time period. The pumping test data sheet (Attachment C-2) 
facilitates this task by standardizing the data collection format, and allowing the time interval for collection 
to be laid out in advance. 

5.3.2.3 Packer Test Report Form 

A packer test report form shown In Attachment C-3 must be completed for each well upon which a packer 
test is conducted. 

5.3.2.4 Summary Log of Boring 

During the progress of each boring, a log of the materials encountered, operation and driving of casing, 
and location of samples must be kept. The Summary Log of Boring, or Boring Log, (Attachment C-4) is 
used for this purpose and must be completed for each soil boring performed. In addition, if volatile 
organics are monitored on cores, samples, cuttings from the borehole, or breathing zone, (using a PID or 
FlO), these results must be entered on the boring log at the appropriate depth. The "Remarks" column 
can be used to subsequently enter the laboratory sample number, the concentration of key analytical 
results, or other pertinent information. This feature allows direct comparison of contaminant 
concentrations with soil characteristics. 

5.3.2.5 Monitoring Well Construction Details Form 

A Monitoring Well Construction Details Form must be completed for every monitoring well, piezometer, or 
temporary well point installed. This form contains specific information on length and type of well riser pipe 
and screen, backfill, filter pack, annular seal and grout characteristics, and surface seal characteristics. 
This information is important in evaluating the performance of the monitoring well, particularly in areas 
where water levels show temporal variation, or where there are multiple (immiscible) phases of 
contaminants. Depending on the type of monitoring well (In overburden or bedrock), different forms are 
used (see Attachments C-5 through C-9). Similar forms are used for flush-mount well completions. 

5.3.2.6 Test Pit Log 

When a test pit or trench is constructed for investigative or sampling purposes, a Test Pit Log 
(Attachment C-10) must be filled out by the responsible field geologist or sampling technician. 

5.3.2.7 Miscellaneous Monitoring Well Forms 

MonitOring Well Materials Certificate of Conformance (Attachment C-11) should be used as the project 
directs to document all materials utilized during each monitoring well installation. 

The Monitoring Well Development Record (Attachment C-12) should be used as the project directs to 
document all well development activities. 

019611/P , Tetra Tech NUS, Inc. 
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The calibration or standardization of monltonng, measunng or test 'equipment is necessary to assure the 
proper operation and response of the equipment, to document the accuracy, precision or sensitivity of the 
measurement, and determine If correction should be applied to the readings. Some items of equipment 
require frequent calibration, others infrequent Some are calibrated by the manufacturer, others by the 
user. 

Each instrument requiring calibration has its own Equipment Calibration log (Attachment D) which 
documents that the manufacturer's instructions were followed for calibration of the equipment, including 
frequency and type of standard or calibration device. An Equipment Calibration log must be maintained 
for each electronic measuring device used in the field; entries must be made for each day the equipment 
is used. 

5.4 Field Reports 

The pnmary means of recording onsite activities is the site logbook. Other field notebooks may also be 
maintained, These logbooks and notebooks (and supporting forms) contain detailed information required 
for data interpretation or documentation, but are not easily useful for tracking and reporting of progress. 
Furthermore, the field logbook/notebooks remain onsite for extended periods of time and are thus not 
accessible for timely review by project management. 

5.4.1 Daily Activities Report 

To provide timely oversight of onsite contractors, Daily Activities Reports are completed and submitted as 
described below. 

5.4.1.1 Description 

The Daily Activities Report (DAR) documents the activities and progress for each day's field work. This 
report must be filled out on a daily basis whenever there are drilling, test pitting, well construction, or other 
related activities occurring which involve subcontractor personnel. These sheets summarize the work 
performed and form the basis of payment to subcontractors (Attachment E is an example of a Daily 
Activities Report). 

5.4.1.2 Responsibilities 

It is the responsibility of the rig geologist to complete the DAR and obtain the driller's signature 
acknowledging that the times and quantities of material entered are correct. 

5.4.1.3 Submittal and Approval 

At the end of the shift, the ng geologist must submit the Daily Activities Report to the Field Operations 
leader (FOl) for review and filing. The Daily Activities Report is not a formal report and thus requires no 
further approval. The DAR reports are retained by the FOl for use in preparing the site logbook and in 
preparing weekly status reports for submission to the Project Manager. 

5.4.2 ' Weekly Status Reports 

To facilitate timely review by project management, photocopies of logbook/notebook entries may be made 
for internal use. 
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It should be noted that in addition to the summanes described herein, other summary reports may also be 
contractually required Attachment F is an example of a FIeld Trip Summary Report form. 

6.0 ATTACHMENTS 
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Attachment B-4 
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Attachment C-6 
Attachment C-7 
Attachment C-8 

Attachment C-9 
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START TIME' ___________ _ DATE: ___________ ___ 

SITE LEADER: 
PERSONNEL: 

TtNUS DRILLER SITE VISITORS 

WEATHER: Clear, 68°F, 2-5 mph wind from SE 

ACTIVITIES: 

019611/P 

1. Steam'jenney and fire hoses were set up. 

2. Drilling activities at well __ resumes. Rig geologist was . See Geologist's 

3. 

4. 

5. 

6. 

7. 

8. 

Notebook, No.1, page 29-30, for details of dnlling activity. Sample No. 123-21-S4 collected; 
see sample logbook, page 42. Drilling activities completed at 11 :50 and a 4-inch stainless 
steel well installed. See Geologist's Notebook, No.1, page 31, and well construction details 
forwell __ _ 

Drilling rig No.2 steam-cleaned at decontamination pit. Then set up at location of 
well_--,-_ 

Well ___ drilled. Rig geologist was . See Geologist's Notebook, 
No.2, page __ for details of drilling activities. Sample numbers 123-22-S1, 123-22-S2, 
and 123-22-S3 collected; see sample logbook. pages 43, 44, and 45. 

Well __ was developed. Seven 55-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." . 

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 _. __ _ 

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 off site, gate locked. 

Field Operations Leader 

. Tetra Tech NUS, Inc 



Subject 

019611/P 

FIELD DOCUMENTATION 

[ It) Tetra Tech NUS, Inc. 

PrOject Site Name: 
PrOject No.: 

o Domestic Well Data 
o Monitoring Well Data 
o Other Well Type: 
o QA Sample Type: 

Date: 

Time: 

Method: 

Date: 

Method: 

Monitor Reading (ppm): 

Well Casing Diameter & Material 

Type: 

Irotal Well Depth (TO)' 

Static Water Level (WL): 

One Casing Volume{gallL): 

Start Purge (hIS): 

End Purge (hIS): 

h'otal Purge Time (min): 

Total Vol. Purged (gallL): 

Color 

[Vlsual) 

Volume 

Number Page 
SA-6.3 10 of 37 

Revision Effective Date 

01/00 

ATIACHMENT 8-1 

GROUNDWATER SAMPLE LOG SHEET 

pH S.C. 

(S.U.) (mS/em) 

pH S.C. 

Temp. 

fe) 

Temp. 

Page 

Sample 10 No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 
o Low Concentration 
o High Concentration 

Turbidity 

(NI1J) 

Turbidity 

DO 

(mg/I) 

DO 

Salinity 

(%) 

Salinity 

of 

Other 

SAMPlE,COLLECTION INfO RMA T JO~;~ -'~.:ii~ ;~H~ ~~:i g.i~~~tyJ~; 1~·'~~f~1Jt~:iJ,;~t"'iJh~ 'I ~;,~;.:,~t,~~ ~ll:'~Lt~~ ':-:G-Y;~i1.~t~f:f' i:r ~~~;:'~~:f~:~:'~ ~ ;,~'j 1·t.?~m~Ft~t~ ": ~~ t 
Analysis Preservative Container Requlrementa Collected 

MSIMSD I Duplicate 10 No.: 

Tetra Tech NUS, Inc. 
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Number 

SA-6.3 
FIELD DOCUMENTATION 

Revlsl.on 

1 

Page 

11 of 37 

Effective Date 

01/00 

ATTACHMENT B·2 

[ It] Te~ra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[] Stream 
[] Spnng 
[] Pond 
[] Lake 
[] Other: 

[] QA Sample Type: 

Date: 
Time: 
Depth: 
Method: 

Color 

(VIsual) 

pH S.C. 

(S.U.1 (mS/em) 

Temp. 

l"C) 

Page of 

Sample 10 No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
[] Low Concentration 
[] High Concentration 

Turbidity 

(N11J) 

DO 
(mg/I) 

Salinity 

(%) 

Other 

SAMPLE. COLlECTION.INFORMA TION:,; '; :~'}m.!liinl!'W,lJ~':.~~;~~'i!·+,'tbl;i!1i:~.; :J;Ji·7i:~~i~ ';;.ljt,~r:£~iilW1J!';,,1mi!I;.: '"f;'!i~1 :~~'.'tt,~0ft 
Analysis Preservative Container Requirements Collected 

Circ,le~ if ~~pplicab le:r~~~t~ f!'~ ;~·r;ll :~rr~'~:' 'f )tf~t-~~ ~~W~~~' (~*1~U 'i'i;{~l'~~ ~~l~( ~'9tn ~ F~t 
MSIMSD I Duplicate 10 No.: 

Signature(s): 

Tetra Tech NUS, Inc 



Subject 

019611/P 

FIELD DOCUMENTATION 

( It] Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

D Surface Soil 
D Subsurface Soil 
o Sediment 
D Other: 
D QA Sample Type: 

Date: 

lTime: 

Method. 

Monitor Reading (ppm): 

Date: 

Method: 

Monitor Readings 

(Range in ppm): 

Time 

AnalysIs 

Depth Interval 

Depth Interval 

MSIMSD Duplicate 10 No.: 

Number 

SA-6.3 

RevIsion 

ATTACHMENT 8-3 

Page 

12 of 37 

Effecltve Date 

01/00 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Color 

Color 

Sample 10 No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
o Low Concentration 
D High Concentration 

Page of 

Description (Sand, Slit, Clay, Moisture, etc.) 

Description (Sand, Slit, Clay, Moisture, etc.) 

Container ReqUirements Collected Other 

. Tetra Tech NUS, Inc. 
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Page 
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FIELD DOCUMENTATION '\ : 
RevIsion Effective Date 

1 01/00 

ATTACHMENT 8-4 

( It)"", "" NUS.'~ CONTAINER SAMPLE & INSPECTION SHEET 

Page of 

. 
Project Site Name' Sample ID No 
Project Number: Sampled By: 
Site Identification: e.O.C. No. 
Container Number(s) Concentration: 0 High 
Sample Type: 0 Grab 0 Medium 

0 Composite 0 Low 

CONTAINER SOURCE CONTAINER DESCRIPTION 
DRUM: 

0 Bung Top COLOR: 
0 Lever Lock 
0 Bolted Ring 

0 Other CONDITION: 

TANK: MARKINGS: 
0 Plastic 

0 Metal 

0 Other VOL OF CONTENTS: 
'.' 

OTHER: OTHER: 

- , ,~ 

,-'CONTAINER :CONTENTS""'c, .. " .,,-
, -, ' 

,':DISPOSITIQN 
M , , 

'. DESCRIPTION' 
" 

, . 

SAMPLED: SINGLE PHASED: 

OPENED BUT NOT SAMPLED: 
Reason MULTIPHASE : 

Layer 1 Layer 2 Layer 3 
Phase (Sol. or Uq.) -- -- --

NOT OPENED: Color -- -- --
Reason Viscosity L M orH LMorH L MorH 

% of Total Volume -- --

, MONITOR cREADING: '," SAMPLE'and lor INSPECTION OATE& TIME: 
HRS. 

METHOD: 
SAMPLER(S) and I or ANALYSIS: , ' , 

INSPECTOR(S) SIGNATURE: 

019611/P Tetra Tech NUS, Inc, 
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SA-6.3 14 of 37 
FIELD DOCUMENTATION Revision Effectrve Date 

1 01/00 

, 

ATTACHMENT 8-5 

Tetra Tech NUS, Inc. Project: 

~ 
661 Andersen Drive Site: Pittsburgh,15220 
(412)921-7090 Location: 

Sample No: Matrix: 

Date: Time: Preserve: 

Analysis: 

Sampled by: Laboratory: 

. 

019611/P Tetra Tech NUS. Inc. 
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~ TETRA TECH NUS, INC. CHAIN OF CUSTODY I NUMBER PAGE OF 

PROJECT NO. I SITE NAME. PROJECT MANAGER AND PHONE NUMBER LABORATORY NAME AND CONTACT 

ADDRESS--'--' ._----
SAMPLERS (SIGNATURE) FIELD OPERATIONS LEADER AND PHONE NUMBER 

CARRIERIWAYBILL NUMBER-- --- -- ----------- ------- - CITy.STATE--------- ------ --- --------

~ 

·f~t~:;~~"~I//777TT,/ I 
STANDARD TAT U 
RUSH TAT 0 o 24 hr. 0 48 hr. 072 hr. _ 0 7 day o 14 day 

U) 

I~ 0:: 
w 
Z 
;( .... 

#~ z 
§:Q: 0 

)( u 
iii ",0. u. 

wo:: 0 
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TIME « 0::0 0 I c> SAMPLE ID :I! (!)U z 
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i 
I .. ---I -I , j 

., RELINQUISHED BY 
--

DATE TIME 1 RECEIVED BY DATE TIME : , 
TIME 

-- ----------
-DATE 

, 
2 RELINQUISHED BY DATE 2 RECEIVED BY TIME ! , --

-TR'WNQUISHEDBY DATE TIME 3 RECEIVED BY DATE TIME I 

I 
COMMENTS 

------, 
I 

DISTRIBUTION WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PINK (FILE COPY) -------------~9 
FORM NO lINUS-001 
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"-
ATTACHMENT 8-7 

CHAIN·OF·CUSTODY SEAL 

• .lnl8u6IS CUSTODY SEAL 
81Bg Date 

'''3S Aao~sno Signature 

019611/P Tetra Tech NUS, Inc 
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ATTACHMENT B-8 

~ FI.ELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 

Tetra Tech NUS. Inc' 
Page of 

Pro,ect Site Name' Sam~'e ID No .. 

Pro,ect No.' Sam~le Location' 

SamQled B}" Duplicate: 0 
Field Analyst: Blank: 0 
Field Form Checked as per QNOC Checklist (initials): 

SAMPLlNG.DATA: ".- I h! '.: ; ,'. ',' .,;:1'., 
" > .1;'." ",~ 'I' '. .. Ie: -~~~. > ' '" {'i' ". " - i t'. : p" ! ; ,~~ , ,I, ,-~ \~' -,- . 

" 
.. ',>.,t .'1" 

Date Color pH S.C. Temp. Turbidity DO Salinity Other 

Time (Visual) (S.U.) (mS/cm) fe) (NTIJ) Jrngll) (%) 

Method. 

SAMPLE COLLECTION/ANALYSIS INFORMATION: !,: ."!''' ;;:,,,_, :',';:',t~-' ~;'" , ;~ .. ..,~-};: :." .:;; ';.' ;: .. ' ;i/ : :~ < • ~;.,.~; l~ '. , . ';, ,~ " ." :~: ,'p" 
' .'~ 

ORP (Eh) (+/. mv): Eledrode Make & Model: 

Reference Eladrode (cllcle one)' Silver-Silver Chlonde / Calomel/Hydrogen 

Dissolved Oxygen: 

EqUipment. HACH Digital T,trator OX-DT CHEMetncs (Range: ___ mgIL) AnatyslS Time' 

Range Used: Ra-"ge Sample Vol Cartridge Multiplier Tltrahon Count Multipher Concentration 

0 1-5 mgIL 200ml 0.200 N 0.01 x 001 = mgIl 

0 2-10 mgll 100m! 0200 N 002 x 002 = mgIL 

CHEMetncs: ",-gil, 

Notes: 

Alkalinity: 
Anaiysis Time: 

EqUipment HACH Digital T,trator AL-DT CHEMetncs (Range: ___ mg/l) Filtered. 0 

Range Used: Range Sample Vol. Canndge Multiplier T rtratlon Count Multiplier ConcentratIOn 

0 10-40 mgll l00ml 0.1600 N 0.1 & xOl = mgll 

0 40-160 mg/l 25ml 0.1600 N 0.4 & x 0 .• = mgIL 

0 1 QO-400 mgIl l00ml 1.600 N 1.0 & x 1.0 = mgIl 

[J 200-800 mgll 50ml 1.600N 2.0 & x 2.0 = mgIL 

0 50(}-2000 mgIl 20ml 1.600 N 50 & x 5.0 ~ mgIL 

0 1000-4000 mgIl 10ml 1.600 N 10.0 & )l 10.0 = mg/L 

Parameter. Hydroxide Carbonate Bicarbonate I 
Relahonshlp: I \ 

CHEMetncs' ___ mgIL 

Notes: 

Standard Additions' 0 Tltrent Molanty: Digits ReqUIred: 1 st.. 2nd.' 3rd.· 

Carbon Dioxide: 

EQUipment HACH Digital Trtrator CA-DT CHEMetncs (Range- ___ mglL) Analysis Time: 

Range Used: Range Sample Vol. Icanndge Multlpher Tjtrahon Count ConcentratIOn 

0 10-50 mgIL 200ml 0.3636 N 0.1 xOl = mgIl 

0 20-100 mg/l l00ml 0.3636N 0.2 x 0.2 - mgIL 

0 10(}-400 mg/l 200ml 3.636 N 1_0 x 1.0 = mgIl 

0 200-1000 mgIL l00ml 3.636 N 2.0 x 2.0 - mg/l 

CHEMetncs ___ mgIL 

• Notes 

Sta ndard Additions: 0 T rtranl Molarity: Digits ReqUired' 1 st.· 2nd.: 3rd .. 

019611/P Tetra Tech NUS, Inc. 
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ATTACHMENT 8-8 (Continued) 

~ FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS. Inc Page _ of 

Project Site Name: Sample ID No.: 

Project No.: Sample Location: 

Sampled By: Duplicate: 0 
Field Analyst: Blank: 0 
Field Form Checked as per OA/OC Checklist (Initials): I J 

SAMPLE COLLECTION/ANALYSIS INFORMATION: ,! .. " 
, 

" 
" 

" 

" 
, , " " 

Sulfide (52
-): 

EqUIpment: DR-700 DR-8 -- HS-WR Color Wheel Other Analysis Time: 

PrograrnlModule: 6tOnm 93 

Concentration: mg/l Fillered: 0 
Notes: 

Sulfate (504
2
): 

Equipment: DR-700 DR-8 -- Other. AnalysIS Time' , 

PrograrnlModule: 91 

Concentration: mg/L Filtered: 0 
-

Standard SoIutlOfl: 0 Results. 

Standard Addilions: 0 Dlgi1s Required: O.1ml: ___ O.2m1: ___ O.3ml: ___ 

Notes' 

Nitrite (N02--N): AnalYSIS Time: 

Equipment: DR-700 DR-8 __ Other Filtered' 0 
PrograrnlModule: 60 

Concentration: mglL Reagent Blank Correction: 0 
Standard Solution 0 Results: 0 

Notes' 

Nitrate (N03--N): AnalysIS Time: 

Equipment: DR-700 DR-8 __ Other: Fillered: 0 
Program/Module: 55 

Concentrabon: mg/l 

Nitnle Interterence Treatment: 0 
Standard Solution: 0 Results: Reagent Blank CorrectJon: 0 
Standard Additions: 0 Digits Required: O.lml: ___ 02ml: ___ O.3ml' ___ 

Notes: 

019611/P , Tetra Tech NUS, Inc. 
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ATTACHMENT 'B-8 (Continued) 

~. FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
Tetra Tech NUS. Inc Page of 

( 

Project Site Name: Samele 10 No.: 

Project No.: Sample Locallon: / 

Sampled ~: Duplicate: 0 
Field Analyst. Blank: 0 
Field Form Checked as per ONOC Checklist (initials): I I' 

SAMPLE COLLECTION/ANALYSIS INFORMATION:: > ~ ~''. ,1 »' :",: - , '~, :'~"" , " 
' . \-;'10', ,,~t,~ ~ 1 ~ t ': ' " , ' " , 'lr 

Manganese (Mn2+): 

Equipment DR'700 DR-a -- HACH MN-S Other. AnalysIs Time' 

Program/Module: 5?5nm 41 

Concentration mgIL Filtered: 0 
Digestion: 0 

Standard Solullon 0 Results: Reagent Blank CorrectIOn, 0 
Standard Additions. 0 Digits ReqUired: 0 1ml: ___ 02ml: ___ 0.3ml: ___ 

Notes: 

Ferrous Iron (Fe2+): 

Equipment. DR'700 DR-a -- IR-laC Color Wheel Other: • \'t" AnalYSIS Time' 

Program/Module 500nm 33 

Concentration' mgIL Flhered: 0 
Notes' 

Hydrogen Sulfide (H2S): 

EqUipment· HS-C Other: AnalysiS Time' 

ConcentrallOn: mg/L Exceeded S.O mg/L range on color chart· 0 
Notes 

OAlOC Checklist: 

All data fields have been completed as necessary: 0 
Correct measurement units are Cited In the SAMPLING DATA block: 0 
Values cited In the SAMPLING DATA block are consIStent With the Groundwater Sample Log Sheet: 0 
Mulitpilcation is correct for each Multiplier table: 0 
Final calulated concentration is within the appropriate Range Used block: 0 
Alkalinity Relationship IS determined appropriatly as per manufacturer (HACH) Instructions: 0 
OAJOC sample (e.g., Std. Additions. etc.) frequency is appropriate as per the project planning documents: 0 
Nitrite Interference treatment was used for Nitrate test ~ Nitrite was detected: 0 
Title block on each page of form is initialized by person who performed this OAJOC Checklist: 0 

019611/P Tetra Tech NUS. Inc 
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ATTACHMENT C-1 
EXAMPLE GROUNDWATER LEVEL MEASUREMENT SHEET 

( It}elra Tech NUS, Inc GRQIJNDWATER LEVEL MEA,.!SUREMENT SHEET 

.. -_ ::§:.;:'-~~i.:.! ;': ~·~~~·f~j~·~*"?t.j-~1~.~ t-n-: -.~ , : :~:~~::~i~-· ~~ --- ", --n° :-=--~-: " 

PrOject Name: Project No.: 

Location.: Personnel: 

Weather ConditIons: Measuring Device: 

TIdally Influenced: Yes No ReIDBrks: 

Well or Klevaq_of Total Water Level Tbi<>kDeS$ of Gl"ouodwater 
Pie%ometer Dale Time Reference P,,:/nt Well Depth fIndi<:ator ReadlD~ !Free produc Elevation Cornhleh.ts 

Number (feet}' ~). (,.,.,t)' (,.,.,U· tf .... t)· 

• 

.. 

• AD fT1eo:sAemenb to the nearest 0 OT foot 

Page __ of __ 

019611/P Tetra Tech NUS, Inc. 
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ATTACHMENT C-2 
EXAMPLE PUMPING TEST DATA SHEET 

[ It] Tetra Tech NUS, Inc PUMPING TEST DATA SHEET 

PROJECT NAME' PUMPING WELL NUMBER 
PROJECT NUMBER MEASURED WELL NUMBER 

[ I PUMPING TEST [ I STEP DRAW DOWN TEST 
- - -- --- -----. -- _. - -- ~ ---- --- - - - --

~AT§JsL ________ MONITORING POINT ------- - ---. ---
MEASUREMENT METHOD D!OPT!i ~_()~REC!ION (ft) - -------------- ----
TEST NUMBER -- ____ "'--U~P~E:TTING (Ft below monrtonng pom!) -- -----------
STA_TIC ~~TE:R_LEV!=L (ft) -- - ----- -- DISTANCE FROM PUMPING WELL (ft) 

-- ---- . 

PERSONNEL -- - -- --- ---- -- ---------- - ------- ------
REMARKS ----- - - ---- - - - --- ._- -- ---- ---- - -

-------" -- . ---- -- --~- - , -- -. -- -- _. ------ ------ -- -- -

ELAPSED 
DRAW FLOW 

MILITARY 
TIME SINCE WATER 

CORRECTION DOWN OR PUMPING METER' 
PUMP LEVEL REMARKS 

TIME 
S!ART, OR (Ft) 

(Ft). RECOVERY RATE (GPM) READING 
(Ft) (Gals) '. 

' . ' ... ,STOP,(MIn.) 
. ' . -- -- - --- - - - - -

, 

NOTE All measurements to nearest 0 01 foot measured from top of well nser pipe unless otherwise noted 

019611/P . Tetra Tech NUS, Inc. 
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PACKER TEST REPORT FORM 
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ATTACHMENT C-4 

( It]Tetra Tech NUS, Inc 

, 

BORING LOG Page_of_ 

PROJECT NAME: BORING No' 
PROJECT NUMBER DATE. 
DRILLING COMPANY: GEOLOGIST 
DRILLING RIG DRILLER: 

MATERIAL DESCRIPTION PIOIAD Reeding (ppm 

Samph O.pth Blows I Semple Uthology U 
Na (Ft) 5~ or Recovery Change S 
and a' RCO I (Oepth/R ) Sol] Densityf N 

~ 'i.. c al 
ypea RUn (%) Sample '" ~stency Remarks " c. .!! 0 Ql 
RCO Na length Sc_ 0<' Color Material Classification S E c. .r: 

~ " " Intec-val Rock U) E ;; 
Ha""'_ ~ al C 

V 
V 
IV 
/ 
V 
/ 
1/ 
IV 
/ 
/ 
1/ 
/ 
V 
V 
/ 
/ 
I/, 
iV I 

/ 
V 
V 
V 
'/ 
/ 
V 

• When rock cOllng. enter rock brokeness 

•• Include mOnitor readng '" 6 foo1 mservais C borehole. Increase reading frequency If elevated reponse read Drilling Area 
Remarks' Background (ppm):L:] 

Converted to Well' Yes No Well I.D. #: 

019611/P Tetra Tech NUS, Inc 
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UNIFlEO son. CLASSlFlCAnON (USCS) 

COARSE-GRAINED SO<LS FINE-GRAINED SOILS 

Mor. Than Half of MatanailS ~Gm Than No 200 Sieve Sll! More Thall H(dfol MaterI3lIS SMAlLER Than No 200 Sieve Size 

FIELD IDENTIFICATION PROCEDURES GROU TYPICAl NAMES FIELD IDENTIFICATION PROCEDURES GROU TYPICAL NAMES 
(EKduding p.tx;les lArger Than 3 Inches and Basing Fractions on EstJmaied P (Exctudlllg PartJc~, larger Than J Inches <WId BAIng Fracbons on Estimated P 

W.ghts SYMB W~ghts) SYMB 
Ol OL 

IdenMicatlon Procedures on Fracbon SIMler than No 40 SIeve SIze 
DAY STRENGTH DILATANCY TOUGHNESS 

(Crushmg (R.a::1Ion" (COf'ISIsterr:yNe¥ 
Charadensbcs) Shalong) PW>Clmt) 

GRAVELS ClEAN Wide range In gridn size and GW Well J"&(led gravels. !Javel·Sand rro:ttn:s, SILTS AND N::Ine bShglrt QUlCki:lSkM None Ml inorganIC SIllS and very fine sandS, roct:; ~ur ~Ity 01' 

150%(+»114". GRAVELS (low sub$tantlal amounts of II Intermed. IrUIe or no fines CLAYS clayey fine sands with sight plastICItY 
%'11101) par1tc1e sizes llQU1d lIrnt <~o 

p~ ant s!ze 01 • range 01 GP POOIIy i/'aded gavels, gravel-sand Medlumi:lHlgh None tDV.., Modiurn Cl lnorgaruc: days allow to medium pl8Sbclty. oraveUy 
SIzes WIth aome Intennedille Sizes mx\U'e'S,11tIIe or no fines Slow days sandy days, silty clays lean clays 
lT165mO 

GRAVELS Non-plastic lines (Itt IOenblieatlon GM S'" 1'''''''', poorly 11- !I' ....... and-.tt SlIght 10 MedIum Slow Strght OL OrganIC StIts and organIC stt<lays 01 low plasbtrty 
WIFINES procedures. see ML) IllxbI'e$ 

(HIgh % Fines) 
_>c lne, (10< tdenbfclbon GC Oayey gravels. poorty graded grMI-&and SllTSANO $light to MedIum Slow to None Slight to Medlin MH loor;anlc silts. rncaceous CI diatotNceous fine 
pr~ures. see Cll clay mixtures CLAYS sandy or SIlty soils, elasbc Sitts 

l.JqUldllrl'lt>SO 

SANDS CLEAN SANDS Wide lange In grJln IIze and SW Well graded sWld, gr""', $8I1d$, ktDe Of "'JhI:>V.ryHigh None High CH 1~lcclay'ofhlgholasbcrty.ratcl3y$ 

5O%(~<114·" (Low'" FlIlesl substantial amounts of alln\fJfme1tlirt8 noftne, 
par1ldel lllS 

PredoIT'InIWlfy one sue or • range ct SP Poor1y gradtd siOdl, Gravelly &ands, lime Medium "High NonetoVf¥'l ShghtklMedl1Jlll OH Orgamc clays 01 medium kl high pI.!$1Icrty 
SIzes with some Ioletmedlate SIzes or no lines Slow 
..... '1 

SANOS WIFINES Non-plastic ftnN {lor IdenttflcBtlOn 8M SIlty siWlcIs, poorty graded sand~lt HIGHLY Reaclly ldenbfied by coler, odor, spongy teel and lrequenay by P1 Peataodothetarganlc sorls 
(HIgh % A .... ) procedures. see Mel) rruturu ORGANIC ~brolJ!l texture 

SOLS 
PI_ lnes {foi' ldenb1icatJon SC Oayey ~. poorly graded sand<lay 
procrKIlJI'Mo. '" ell rrixhirea 

Boundary cla5SllIcabons Soils pos.se$SIl'lg cha"actensllCS d two gr~s ani deSignat!ld by ccmblrul1g group symbols For elMlPIe GW·GC *all graded ~·sand mlture Wlih day binder 
AJlIIeYe IiIZI' on 1tl1$ chart ilfe U S St.nd.d 

DENSITY OF GRANUlAR SOILS CONSISTENCY OF COHESIVE SOilS 
DESIGNATION STANOARD PENETRATION CONSISTENcY UNC COMPRESSIVE STANDARD FIELD IDENTI~tCATION ME1HOOS 

RESlSTANCE STRENGTH PENETRATION 
BlOWSIFOOT (TONSISO FT I RESISTANCE 

BlOWSIFOOT 
VrKylOO$l 0·4 Very Soft leulhan02S 0102 Easily pen1rated several.rella, by fist 

L_ 5·10 Soft 025100 SO 210' Easdypenetrated severillnchesbythumb 

Medium Loose 11·30 MedlumSbff 05010 1 0 4108 Can be penetrated S8V9rallnches by thumb 

De"", 31·50 SII11 1,01020 81015 Readily Indented by thumb 

Very Dense Over SO VerySIJII 201:>'0 1510 30 Readdy Indented by thumbn .. ! 

Hood Morettlan CO o.er 30 InOentedwtU1 dll'llcultybythumbnalt 

~ 
ROCK HARDNESS (FROM CORE SAMPlES) ROCK BROKENESS , 

OeSCflPtrve Tenns Screwcil'ltf Of Knife EI'hK:ts H3I'1'W1"IefEllects OeSCllltive Terms AbbreVlal)(ln Spa:lt1g 

Soft EDly Gou;ed Crushes when pressed With harrwner Very Broken (VSr) 02· 
Medium Soli: Can be Gouged Breaks (one ~), Ct\IITlbly edous Broken (Sr) ,·1' 
Med!umHiI"d Can be scratched Breaks lone btow), sha,J edges BlocI<y (131) 1'·3· 

H"d C>M01be wall;he<l Breaks c:oncholda!y (seyeral blows) shall edges MassIYo (1.1) 3'.1U 

LEGEND 
~IL :i~LE~ . TYP!;S BQ~K >&lem . TYP'S WATER lEVELS 

5 2· Splrt·Bm Sample X·NX IConvonloon') eo-. (-2 118· 0 D ) 12118 
£...1U:lnrtlailevelwJt)<IIe & Depth 

ST·)" 0 D Un~,1uobed Sarol>le D·NO ('M"hno) Ce<e ( 1·718· 0 D) 
O· Q1h ... S"",les, Specify in Rem,""s z· Other Core SIzes, Specify In Remrn 11111 
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Effective Date 
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EXAMPLE OVERBURDEN MONITORING WELL SHEET 

BORING NO.: 

~. OVERBURDEN 
MONITORING WEll SHEET 

DRILLER 
PROJECT LOCATION DRILLING 
PROJECT NO. BORING METHOD 
ELEVATION DATE DEVELOPMENT 
FIELD GEOLOGIST METHOD 

ELEVATION OF TOP OF SURFACE CASING: • ELEVATION OF TOP OF RISER PIPE: 
r--

STICK· UP TOP OF SURFACE CASING 

GROUND STICK· UP RISER PIPE 

ELEVATION ~ ">--- TYPE OF SURFACE SEAL. 

~ Y 
I D. OF SURFACE CASING: 
TYPE OFSURFACE CASING' 

RISER PIPE I.D. 
TYPE OF RISER PIPE: 

BOREHOLE DIAMETER: i 
i 

TYPE OF BACKFILL: 

ELEVATION I DEPTH TOP OF SEAL: I 

TYPE OF SEAL: 

DEPTH TOP OF SAND PACK' 

ELEVATION I DEPTH TOP OF SCREEN: t. 
- TYPE OF SCREEN: 
-- SLOT SIZE x LENGTH: --
- 1.0. OF SCREEN: ------ TYPE OF SAND PACK: 
---

III -
ELEVATION I DEPTH BOTTOM OF SCREEN: I 
ELEVATION I DEPTH BOTTOM OF SAND PACK: t. 
TYPE OF BACKFILL BelOW OBSERVATION 
WELL: 

elEVATION I DEPTH OF HOLE: L 

, 019611/P Tetra Tech NUS, Inc 
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ATTACHMENT C-SA 
EXAMPLE OVERBURDEN MONITORING WELL SHEET (FLUSHMOUNT) 

- -- BORING NO: 

(~l MONITORING WEll SHEET -.- - ,- ---
- -

DRILLER 
PROJECT LOCATION DRILLING 
PROJECT NO. BORING METHOD 
ELEVATION DATE DEVELOPMENT 
FIElD GEOLOGIST METHOD 

Elevctton 
\cround 

~ !-ELEVATlON TOP OF RISER: 

~ 
,...... 

F ... -~- . . ~ .. ! .- - t-TYPE OF SURFACE SEA~ . 
flush mount 

TYPE Of PROTECTIVE CASING: 
:surioccc~ 

~ wr\h lock 1.0. Of PROTECTIVE CASING: 

IAI.IETER OF HOLE: 

g ~ TYPE OF RISER PIPE: 

~ 2a 

~ 
RISER PIPE 1.0.: 

r 

~ 
TYPE or BACKFILL/SEAL: 

~ ~ 

DEPIH/ELEVATlON TOP OF SAND: l 
I,:· 
to: :.1 
1£. .1 
(: ~ I 
t~ . 

, 
OEPIH/ELEVATlON TOP or SCREEN: l 

1':' = "1 
TYPE or SCREEN: r· - ;:1 

I~~:: ;:) SLOT SIZE " LENCTH: 

I~ - ';1 F= ."/ 
'.~ - -I;: = ,.'1 
I; - .-, lWE or SAND PACK: 

I.·~· = ·~.I 
DIAMETER OF HOLE IN BEDROCK: t ... =:l 

I;'=V f-OEPTH/ELEVA TlON BOTTOM Of SCREEN: l 
L" -. DEPlH/ELEVAll0N BOTTOM OF SAND: l. 

~ f-OEPTH/ELEVAllON BOTTO ... Of HOLE: l 

BACKfiLL MATERIAL BELOW SAND: 

..a'I.C ... .,.~v..~ .... 

019611/P Tetra Tech NUS, Inc. 
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ATTACHMENT C-6 
EXAMPLE CONFINING LAYER MONITORING WELL SHEET 

~. 
BORING NO: 

CONFINING LAYER 
MONiTORING WELL SHEET 

DRILLER 
PROJECT LOCATION DRILLING 
PROJECT NO. BORING METHOD 
ELEVATION DATE DEVELOPMENT 
FIELD GEOLOGIST METHOD 

ELEVATION OF TOP OF SURFACE CASING . .. 
~ 

f- ELEVATION OF TOP OF RISER PIPE: 
f- ELEVATION TOPOF PERM. CASING: 
i--' ·TYPE OF SURFACE SEAL. 

~ GROUND V 1.0. OFSURFACE CASING. 
ELEVATION ~ TYPE OF SURFACE CASING. 

1 F RISER PIPE 1.0. 

i I Type OF RISER PIPE' 

BOREHOLE DIAMETER: c. 

~ PERM. CASING 1.0 

~ ~ 
TYPE OF CASING & BACKFilL: 

~ 

'"'~. i 
ELEVATION I DEPTH TOP CONFINING LAYER: 
ELEVATION I DEPTH BOTTOM OF CASING: ER ELEVATION I DEPTH BOT CONFINING LAYER: 

BOREHOLE DIA. BELOW CASING: 
TYPE OF BACKFILL: - ELEVATION I DEPTH TOP OF SEAL: 
TYPE OF SEAL: 

DEPTH TOP OF SAND PACK: 

- - I-- ELEVATION/DEPTH TOP OF SCREEN: = TYPE OF SCREEN: 

= = TYPE OF SAND PACK: 

:= 
!-:= --
= ,= 
1-

ELEVATION I DEPTH BOTTOM OF SCREEN: 

ELEVATION I DEPTH BOTTOM OF SAND PACK: 
TYPE OF BACKFILL BELOW OBSERVATION 
WEll: 

ELEVATION I DEPTH OF HOLE: 

019611/P , Tetra Tech NUS. Inc 
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ATTACHMENT C-7 
EXAMPLE BEDROCK MONITORING WELL SHEET - OPEN HOLE WELL 

(~J 
BORING NO : 

BEDROCK 
MONITORING WELL SHEET 

OPEN HOLE WELL 

PROJECT LOCATION 
DRILLER 
DRILLING 

PROJECT NO. BORING METHOD 
ELEVATION DATE DEVELOPMENT 
FIELD GEOLOGIST METHOD .. ELEVATION OF TOP OF'CASING: 

STICK UPOF CASING ABOVE GROUND 
SU RFACE 

GROUND 
ELEVATION ~ >-- TYPE OF SURFACE SEAL: 

I ~r ~ 
~ [ .1.0. OF CASING: 
~ 

~ 
TYPE OF CASING: 

~ , ~ TEMP./PERM.: 

I 
DIAMETER OF HOLE: , 

~ , , 
TYPE OF CASING SEAL: 

T.O R. : 
_111-!1J~ i!..!..!~1 DEPTH TO TOP OF ROCK. 

-- - DEPTH TO BOTTOM CASING: 
~ill 111= - - --
111m =111 

DIAMETER OF HOLE IN BEDROCK: 

DESCRIBE IF CORE I REAMED WITH BIT. 

DESCRIBE JOINTS IN BEDROCK AND DEPTH: 

III ---
== III 
1I1~== 

ELEVATION/DEPTH OF HOLE: t.. 

019611/P Tetra Tech NUS, Inc. 
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EXAMPLE BEDROCK MONITORING WELL SHEET - WELL INSTALLED IN BEDROCK 

BORIN·G NO : ____ _ 

BEDROCK 
MONITORING WELL SHEET 

WELL INSTALLED IN BEDROCK 

PROJECT________ LOCATION ______ _ 
DRILLER ______ _ 

DRILLING 
METHOD--_____ ~~~ 

PROJECTNO. _______ BORING _______ _ 
ELEVATION ____________ DATE _________ _ 

DEVELOPMENT 
METHOD 

FIELD GEOLOGIST _________________ _ 

GROUND 
ELEVATION 

019611/P 

....,=~=;t---t- ELEVATION OF TOPOF SURFACE CASING: 

11+----+-- STICK UP OF CASING ABOVE GROUND 
SURFACE: 

ELEVATION TOP OF ~ISER. 
W~:::;o.::::::f- TYPE OF SURFACE SEAL: ________ _ 

W~---I-- I D. OF SURFACE CAS I NG' ___________ _ 

1~r:;::...I--__i- DIAMETER OF HOLE: _____________ _ 

~~~--+-- RISER PIPE 1.0.: ________________ _ 
TYPE OF RISER PIPE: _____________ _ 

~ff.t__-__i- TYPE OF BACKFILL: _________________ _ 

ELEVATION f DEPTH TOP OF SEAL: 
ELEVATION I DEPTH TOP OF BEDROCK: 

TYPE OF SEAL: 

ELEVATION I DEPTH TOP OF SAND: 

ELEVATION I DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: 

SLOT SIZE x LENGTH' 

1.0. SCREEN: 

TYPE OF SAND PACK: 

DIAMETER OF HOLE IN BEDROCK: 

CORE/REAM: 

III ELEVATION I DEPTH BOnOM SCREEN: 

111= 111=111 ELEVATION I DEPTH BOTTOM OF HOLE. 

$ 

/ 

/ 

I 
I 

Tetra Tech NUS, Inc. 
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ATTACHMENT.C-9 
EXAMPLE BEDROCK MONITORING WELL SHEET 
WELL INSTALLED IN BEDROCK FLUSHMOUNT 

BORING NO.: ____ _ 

BEDROCK 
MONITORING WELL SHEET 

WEll INSTAllED IN BEDROCK 

PROJ£CT: ________ _ LOCATION: _______ _ ORILLER. ________ _ 

PROJECT NO.: ______ _ BORING: ________ _ DRII.LINC 

ELEVATION: ________ _ DA TE: ____ -'-______ _ 
METHOD: ________ _ 

FlELD GEOLOGIST: 

Flush mount 
!lurloce co.ing 
with lock ~--/I 

ep th evatlon 
Statle Water Lew! 
(Approx.) 

DEVELOPMENT 
J.lETHOO: 

ELEVATION TOP or RISER. 

TYPE Of" SURF ACE SEAL _________ _ 

r'iI'"--+-TYPE Of" PROTECTIVE CASINC: _______ _ 
1.0. OF PROTECTIVE CASING. ________ _ 

DIAMETER or HOLE: ___________ _ 

~5r_-_+_TYPE Of" RISER PIPE: __________ _ 

RISER PIPE 1.0.: ____________ _ 

~-_+-TYPE or BACKnLL/SEAL: _________ _ 

OEPlH/ELEvAnoN TOP Of' BEDROCK: 

~--4-0EPTH/ELEVATION TOP or SAND: 

-:r--fi-ot----i-OEPTH/EL£VATION TOP or SCREEN: 

. _of. TYPE Of' SCREEN: ___________ _ 

SlOT SIZE x lENG1li: __________ _ 

~----'+_T'r?E OF SAND PACK: __________ _ 

+---;-DIAWETER Of" HOLE IN BEDROCK: ______ _ 

...... __ --,-DEPTHjE:LEVATION BOnO ... Of' SCREEN: 

DEPTH/ELEVATION BOnOIoI or SAND: 2' PVC Trap 
Below Screen _~_":L..j DEPTH/eLEVATION Bono ... OF HOLE; 

BACKnLL "' ... TERIAl BELOW SAND: 

, 

I 

/ 
/ 

. Tetra Tech NUS, Inc. , 
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ATTACHMENT C-10 
EXAMPLE TEST PIT LOG I 

I TEST PIT LOG I 
, ( 11:] Tel", Teoh NUS, Inc. _ 

PftOJECT: TEST PIT NO.: 

PROJECT NO DATE: 

LOCATION: 

Fd:LD GEOLOGIST 

MA TatlAL DESCRIPTION 

~-? 
REMARKS - ~. (Soil ~nv' Cons,~ency. Colorl 

.... 1 ,---.. ones 

-

, 

'_n PJt CrOSI~rO" and, or Pl." v .... 

REMARKS 

P'"IOTOlOC; 
TES'PIT 

• 
PAGE __ 

Of -
, 

019611/P Tetra Tech NUS, Inc. 
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~ MONITORING WELL MATERIALS 
CERTIFICATE OF CONFORMANCE 

WoR Do:;ign<lllir;>n: Sile G<loklgiSl: 

Si11) t.J.,"lmQ: Dr111ng COO'{lany: 

0311) InSIt:tlled: Or41er: 
--------.~-""'-'-

Proiocl Name: ProJeCt t4umb!!r: . -<--_ ..... _-,..,. ... "....-........,.. ....... ',.,-"-> 

Maletlal Bral\c1f'OeactlpUon SourcerSuppNer Sample 

CoII&c'lI>d ? 
Well Cuing 

-~~"~~~, ...... "'-,,.,....,*" ..... ,....,.,,.~ .... ....-"""'~ ... N~''' .... ''''c<'''.''"",'-''" 

Well Scr&efl 

End Cap - ~-.,- ---.. , .. ---.. ~.-<-.. 
DrIOln; fluid 

DrlUlng Ruld AdditivOli 
1-----

Back1kll Meterial 
Annular Fil~ Paek 

Bentonite Seal 
Annul.r Grout 

... _.""'>"«,_~kh= ,N~ ~,,_'''~''_N_''.''''_~_ 

Sw1'ace Cement 
Protcc;:tiv, CM IrIg 

........ N< .. _~"...., ... _ ... ..,'" 

Palrlt 

Rod lubricant 

Compn.!S$(M' OlD 
~_"' ___ ........ ,...,., AN_ 

- " _.. -~--~, ,,,..,.,,,, " ~¥' 

To tTtlll best (Jf my kl'l!Wlln<lgu. I onrlify lhat 11m abOvo dIlsaiblld rtlall.:.'fia!& WIlr!! IJ$oUO during instat'3tilYl ollhl~ rr(JI\~,dn9 ~'t!", 
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MONITORING WELL DEVELOPMENT RECORD Pilgc_Qi __ 
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[ It]Tetr~ Tech NUS, Inc, 

PROJECT NAME: 

SITE NAME: 

PROJECT No,: 

Date Instrument Person 
of I.D, Performing 

Calibration Number Calibration 

EQUIPMENT CALIBRATION LOG 

INSTRUMENT NAME/MODEL: 

MANUFACTURER: 

SERIAL NUMBER: 

Instrument Settings Instrument Readings Calibration 
Pre· Post· Pre- Post- Standard 

calibration Golibralion Galibratioo calibration (Lot No,) 

, 

- --
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ATTACHMENT E 

1t; Tetra Tech NUS, Inc DAILY ACTIVITIES RECORD 
\--~ 

PROJECT NAME: PROJECT NlJMBER: 

CLIENT: LOCATION: 

DATE: ARRIVAL TIME: 

Tt NUS PERSONNEL: DEPARTURE TIME: 

CONTRACTOR: DRILLER: 

QUANTITY QUANTITY 
PREVIOUS CUMULATIVE 

ITEM TOTAL QUANTITY 
ESTIMATE TODAY 

QUANTITY TO DATE 

COMMENTS' 

APPROVED BY. 

Tt NUS REPRESENT A TIVE DRILLER 

DATE: 

019611/P Tetra Tech NUS, Inc 
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ATTACHMENT F 
FIELD TRIP SUMMARY REPORT 

PAGE 1 OF 2 

SUNDAY 

Date: Personnel: 

Weather: Onsite: 

Site Activities: 

-. 
MONDAY --.-. 

,. 

Date: Person"riel: 

Weather: Onsite: 
.:,r'. 

" ." 

Site Activities: 

TUESDAY 
Date: Personnel: 

Weather: Onsite: 

Site Activities: 

WEDNESDAY 

Date: Personnel: 

Weather: Onsite: 

Site Activities: 

019611/P Tetra Tech NUS. Inc, 
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APPENDIX D - SEPTEMBER- 2003 SAMPLING ADDENDUM 

This addendum provides a brief description of the Site 13 pre-design sampling investigation performed in 

. June 2003. In addition this addendum describes the scope of work to collect additional sediment samples 

as part of pre-design sampling activities to be performed in September 2003. , 

0.1 SUMMARY OF JUNE 2003 PRE-DESIGN INVESTIGATION 

Ouring the June 2003 pre-design investigation, 16 sediment samples were collected in areas defined in 

the proposed plan as areas where sediment might need to be excavated for consolidation within the limits 

of the proposed landfill cover system. The June 2003 sediment samples were collected to better define 

the limit of sediment contamination in these areas !or excavation purposes. Eleven of the sediment 

samples were collected from the ditch running along the west side of the OPOO yard. The remaining five 

sediment samples were collected from the landfill washout area along the northwestern slopes of the 

landfill, where an erosion gully had washed dirt and landfill material out of the landfill. The summary of 

these sediment results is provided in the following sections. 

0.1.1 June 2003 Ditch Samples 

Eleven sediment samples (S01309 to S01319) were collected within the drainage ditch both upstream 

and downstream of RI sediment sample 13S001. These samp.les were collected to bound the extent of 

silver and PCB contamination that exceeds their respective remediation levels (silver 3.7 mg/kg and PCB 

1 mg/kg) in this RI sediment sample. None of the eleven sediment samples collected in June 2003 

contained silver or PCBs in excess of these remediation levels. Sample locations are provided in Figure 

0-1. 

0.1.2 June 2003 Landfill Washout Area Samples 

RI sediment sample 13S003 was centered in the washout materials. This sample exceeded the silver 

and PCB criteria listed in Sections 0.1.1. Five June 2003 sediment samples (S01304 - S01308) were 

collected around the landfill washout area in order to bound the extent of silver and PCB contamination. 

The results of the June 2003 sediment sampling indicated that four of the five samples collected 

contained silver in excess of 3.7 mg/kg, and three of the five samples collected contained PCBs in excess 

of 1 mg/kg. Sampling locations and the silver and PCB results exceeding the remediation level are . ' . ' 

summarized in Figure 0-1 . 
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0.2 SEPTEMBER 2003 PRE-DESIGN INVESTIGATION 

REVISION 0 
SEPTEMBER 2003 

In accordance with the Oecision rule presented in Section 2.4 of this report, additional samples are 

required around the Site 13 landfill washout area to bound the extent of sediment contamination. As 

indicated above, sediment samples collected during the June 2003 pre-design investigation around the 

landfill washout area contained concentrations of silver and PCB that exceed their respective remediation 

level (3.7 mg/kg silver and 1 mg/kg PCB). Therefore, a second pre-design round of sample collection is 

required to delineate the extent of silver and PCB contamination. 

0.2.1 Sampling Design and Analysis 

The proposed sampling for the September 2003 pre-design investigation includes the collection of 12 

additional sediment samples. Five additional sediment samples will be collected from a second ring of 
I 

samples outside the June 2003 sediment samples (S01304 - S01308). The second round of samples 

will be approximately 20 feet down-gradient of the June 2003 samples and will be collected from a depth 

of 0- to 6-inches. Three additional sediment samples will be collected down-gradient of the first five 

proposed September 2003 sediment sample locations. These samples are located down-gradient of the 

two samples containing the highest concentrations of silver and PCB (S01305 and S01306). In addition, 

these locations are directly down-gradient of the washout area along the preferential flow path of 

stormwater runoff. These three sediment samples will be collected from a depth of 0- to 6-inches. lastly, 

four sediment samples will be collected from a depth of 12- to 18-inches to assure the contamination is 

not at depth and to provide data to help achieve a more accurate volume estimate for the design. Three 

of the 4 at depth sediment samples will be collected from locations that are also being sampled at the 0-

to 6-inch sample interval. The remaining at depth sediment sample will be collected within the circle of 

June 2003 sediment sample locations. The locations of the proposed sediment samples are provided in 

Figure 0-2. 

As with the June 2003 samples, the September 2003 sediment samples will be analyzed for Target 

Compound List (TCl) PCBs and Target Analyte List (TAL) metals. The entire list of TAL metals will be 

analyzed and reported to assure that no other metals are posing a risk to ecological receptors. Table 0-1 

lists the sediment samples to be collected, as part of this investigation. 

0.2.2 Project Schedule 

It is anticipated that these sediment samples will be collected during the last week of September 2003, 

and will take 1 to 2 days to complete. The lab analyses will then be completed on a 1 O-day turnaround. 
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• 0.2.3 Pro; ct Target Parameters and Intended Data Us 
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The target parameters and intended data use for the September 2003 sampling event are the same as 

those for the June 2003 sampling event. The target parameters and intended data use is provided in 

Section 2.7 of this report. 

0.2.4 Quality Control I Quality Assurance Objectives 

The quality control/quality assurance, (QAQC)' objectives are outlined in Sections 3 through 15 of this 

report. 
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TABLE D-1 

SUMMARY OF PROPOSED SEDIMENT SAMPLING 
SITE 13 

NWS EARLE 
COLTS NECK, NEW JERSEY 

Sample 
Sample Identification Method of Collection Collection ) 

Depth 
SITE 13 SEDIMENT SAMPLES 

~ 

SD1320-0006 Grab Sediment Sample o to 6 inches 
SD1321-0006 Grab Sediment Sample o to 6 inches 
SD1321-1218 Grab Sediment Sample 12 to 18 inches 
SD1322-0006 Grab Sediment Sample o to 6 inches 
SD1323-0006 Grab Sediment Sample o to 6 inches 

SD1324-0006 Grab Sediment Sample o to 6 inches 
SD1324-1218 Grab Sediment Sample 12 to 18 inches 

SD1325-0006 Grab Sediment Sample o to 6 inches 
SD1326-0006 Grab Sediment Sample o to 6 inches 

SD1326-1218 Grab Sediment Sample 12 to 18 inches 
SD 1327 -0006 Grab Sediment Sample o to 6 inches 
SD1328-1218 Grab Sediment Sample 12 to 18 inches 

QUALITY CONTROL SAMPLES 
RB080802 (2) Discrete aqueous sample NA 

SAMPLE-MS (3) TBD TBD 
SAMPLE-MSD (4) TBD TBD 

\ FD080802-01 (5) TBD TBD 

.1 Include TAL Metals from Table 2-2. 

Analyses 
Total TAL Metals 
PCBs 

X X(1) 

X X(1) 

X X(1) 

X X(1) 

X X(1) 

X X(1) 

X X (1) 

X X (1) 

,X X(1) 

X X (1) 

X X(1) 

X X(1) 

TBD TBD 
TBD TBD 
TBD TBD 
TBD TBD 

2 For rinse blanks the 6-digit number represents the date on which the sample was collected (Le."080802" 
refers to August 8, 2002. In the event that disposable sampling equipment is used for the collection of 
Environmental samples for the entire day, no rinse blank would be required for that day. 

3 The "MS" indicates that sample contains extra volume to run matrix spike analysis. MS samples are to be 
collected at a rate of 1 for every 20 environmental samples. 

4 The "MSD" indicates that sample contains extra volume of the indicated sample to run matrix spike 
duplicate analysis. 

5 The "080802" indicates the date on which the duplicate sample was collected. The "01" provides a 
sequential number for days when multiple duplicates are collected. The sample/duplicate pair will be 
recorded in the field logbook. Duplicate samples are to be collected at a rate of 1 for every 1 0 
environmental samples collected for each site. 

TAL Target Analyte List 
TBD To Be Determined 
NA Not Applicable 
PCB polychlorinated biphenyls 
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permeability cover system, institutional controls, and long-term monitoring. Also indicated in the 

Proposed Plan are two areas of possible excavation located outside the landfill limit. These areas are 

associated with sediment contamination and are the focus of this investigation. The Record of Decision 

(ROD) for this site is currently being prepared. The investigation outlined in the OAPP is being performed 

as part of pre-design activities for Site 13. It is anticipated that the results of this investigation will be 

presented in remedial design documents. 

1.4 REPORT CONTENTS 

Section 1.0 of this OAPP is the introduction and site background. Section 2.0 details the scope of work to 

be conducted for this investigation and the use of the data to be collected. Section 3.0 discusses the 

project organization including personnel and entities involved with this project. Section 4.0 discusses 

. sampling procedures. Sections 5.0 through 15.0 detail the OA/OC requirements for the data collection, 

analysis, and validation. Appendix A contains the project specific HASP. Appendix B contains field forms 

and Appendix C contains standard operating procedures (SOPs). Appendix D contains a brief discussion 

of the June 2003 pre-design sampling event. Appendix E contains a brief discussion of the September 

2003 pre-design sampling event and provides a description of the proposed December 2003 pre-design 

sampling event. 
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APPENDIX E - DECEMBER 2003 SAMPLING ADDENDUM 

This addendum provides a brief description of the Site 13 pre-design sampling investigation performed in 

September 2003. A brief description of pre-design sampling investigation performed in June· 2003 is 

provided in Appendix D. In addition this addendum describes the scope of work to collect additional 

sediment samples as part of pre-design sampling activities to be performed in December 2003. 

E.1 SUMMARY OF SEPTEMBER 2003 PRE-DESIGN INVESTIGATION 

During the September 2003 pre-design investigation, 12 sediment samples were collected from the 

landfill washout area along the northwestern slopes of the landfiil where an erosion gully had washed dirt 

and landfill material out of the landfill. The washout area was defined in the proposed plan as an area 

where sediment might need to be excavated for consolidation within the limits of the proposed landfill 

cover system. The September 2003 sediment samples were collected to bound the extent of 

contamination not bounded by the first round of sampling (i.e., by June 2003 samples 13SD04 through 

13SD08) and to determine if contamination exists at depth. A summary of the September 2003 sediment 

sampling results is provided below. 

Twelve additional sediment samples were obtained: five sediment samples (13SD20 through 13SD24) at 

a depth of 0 to 6 inches bgs from a second ring of samples outside of the June 2003 sediment samples, 

three sediment samples (13SD25. through 13SD27) at a depth of 0 to 6 inches bgs downgradient from the 

second ring of samples, and four sediment samples (13SD21, 13SD24, 132SD26, and 132SD28) at a 

depth of 12 to 18 inches below ground surface (bgs) from within the washout area. The sediment 

samples were analyzed for TAL metals and TCl PCBs and reviewed for exceedances of the remediation 

levels. The remediation levels were exceeded for silver or total PCB at all 9 sediment sample locations. 

The remediation levels were exceeded for silver and total PCB in 12 of 12 and 6 of 12 sediment samples, 

respectively. The exceedances of the silver and total PCB remediation levels are shown on Figure E-1. 

E.2 SEPTEMBER 2003 PRE-DESIGN INVESTIGATION 

In accordance with the decision rule presented in Section 2.4 of thiS plan, additional samples are required 

around the Site 13 landfill washout area to bound the extent of sediment contamination. As indicated in 

Appendix D and above, sediment samples collected during the June and September 2003 pre-design 

investigations around the landfill washout area contained concentrations of silver and total PCB that 

exceed their respective remediation levels (3.7 mg/kg silver and 1 mg/kg PCB). Therefore, a third pre

design round of sample collection is required to delineate the extent of silver and total PCB 

contamination. 

040308/P E-1 eTO 0851 



E.2.1 Sampling Design and Analysis 
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DECEMBER 2003 

The proposed sampling for the Oecember 2003 pre-design investigation includes the collection of 27 

additional sediment samples. The Oecember 2003 sediment samples are located downgradient of areas 

with the largest silver and total PCB concentrations and in the area of an apparent swale flowing north 

and paralleling the landfill. Two additional sediment samples will be collected to extend the third ring of 

samples collected during September 2003. Sediment samples will be c011ected from a fourth, fifth and 

sixth ring extending at 50 foot increments outside the September 2003 sediment samples (13S031 

through 13S035, 13S036 through 13S041, 13S042 through 13S046, respective,ly). lastly, three 

additional sediment samples will be collected from a seventh ring extending approximately 150-feet 

outside of the sixth ring (13S047 through 13S049). Sediment samples will be collected form 0- to 

6-inches bgs at all locations and from 12- to 18-inches bgs for approximately 25% of the samples. The 

locations of the proposed sediment samples are provided in Figure E-2. 

Sediment samples obtained from the third and fifth sampling rings will be submitted initially for analytical 

laboratory testing with a 7-day turnaround time (TAT). All remaining samples would be archived pending 

'results for the fifth sampling ring. If contaminant concentrations from the fifth sampling ring are below the 

remedial goals then the fifth sampling ring effectively bounds the extent of contamination. Additional' 

sediment samples from the fourth sampling ring may then be released for testing to refine the planar 

limits of contamination if desired. If contaminant concentrations from the fifth sampling ring are above the 

remedial goals then additional sediment samples from the sixth and/or seventh sampling rings may then 

be released for testing to define the planar limits of contamination,. Sediment samples released for testing 

will be tested for Target Compound List (TCl) PCBs and Target Analyte List (TAL) metals as were the 

June and September 2003 sediment samples. The entire list of TAL metals will be analyzed and reported 

to assure that no other metals are posing a risk to ecological receptors. In addition, representative 

archived sediment samples from the September 2003 sar:npling event and 20 to 25 percent of the 

Oecember 2003 sediment samples will be analyzed for total organic carbon (TOC) using the Lloyd-Kahn 

Method. Table E-1 lists the sediment samples to be collected as part of this investigation. 

E.2.2 Project Schedule 

It is anticipated that these sediment samples will be collected during Oecember 2003 with the sampling 

effort taking 1 to 2 days to complete. The laboratory analyses will then be completed on a 7-day TAT. 

040308/P E-2 eTa 0851 



· ", I: .~ I 

E.2.3 Proj ct Targ t Parameters and Intended Data Use 

REVISION 2 
DECEMBER 2003 

The target parameters and intended data use for the December 2003 sampling event are the same as 

those for the June and September 2003 sampling events with the addition of TOC. The target 

parameters and intended data use is provided in Section 2.7 of this report. 

E.2.4 Quality Control/Quality Assurance Objectives 

The quality control/quality assurance (QAQC) objectives are outlined in Sections 3 through 15 of this 

report. 
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TABLE E-1 

SUMMARY OF PROPOSED SEDIMENT SAMPLING 
SITE 13 ' 

NWSEARLE 
COLTS NECK, NEW JERSEY 

Analyses 
Archive 

Sample IdentificatIon Method of Collection 
Sample CollectIon 

Total Organic Analyze 
Pending 

Depth TCL PCBs TAL Metals (1) Analysis of 
Carbon Immediately 

First Set of 
SamjJIes 

SITE 13 SEDIMENT SAMPLES I SEPTEMBER 2003 SAMPLES (ARCHIVED) 
13S021-0006 (2J 1 Grab Sediment Sample o to 6 Inches I X J X I 
13S023-0006 (2J I Grab Sediment Sample I o to 6 Inches X I X I 
1 3S 026-0006 (2J Grab Sediment Sample o to 6 Inches X J X .1 

SITE 13 SEDIMENT SAMPLES I DECEMBER 2003 SAMPLES 
Sediment Samplin9. Ring 3 

13S029-0006 I Grab Sediment Sample o to 6 Inches I X I X TBO (3J I X 
13S030-0006 I Grab Sediment Sam.£le I o to 6 Inches I X X I TBO 31 J X L 

Sediment Sampling Ring 4 
13S031-0006 Grab Sediment Sam.£le o to 6 Inches X X TBO .) X 
13S032-0006 Grab Sediment Sample o to 6 Inches X X TBO (' X 
13S033-0006 Grab Sediment Sample o to 6 Inches X X TBO • X 
13S034-0006 Grab Sediment Sample o to 6 Inches X X TBO ('J X 
13S034-1218 Grab Sediment Sample 12 to 18 Inches X X X 
13S035-0006 Grab Sediment Sample o to 6 Inches X X TBO(') X 

Sediment Sampling Ring 5 

13S036-0006 Grab Sediment Sample o to 6 Inches X X TBO (3) X 
13S037 -0006 Grab Sediment Sample o to 6 Inches X X TBO (3) X 
13S037-1218 Grab Sediment Sample 12 to 18 Inches X X X 
13S038-0006 Grab Sediment Sample o to 6 Inches X X TBO (3) X 
13S039-0006 Grab Sediment Sample o to 6 Inches X X TBO (3) X 
13S039-1218 Grab Sediment Sample 12 to 18 Inches X X X 
1 3S 040-0006 Grab Sediment Sample o to 6 Inches X X TBO (3) X 
13S041-0006 Grab Sediment Sample o to 6 Inches X X TBO (3J X 
13S041-1218 Grab Sediment Sample 12 to 18 Inches X X X 

Sediment Sampling Ring 6 
13S042-0006 Grab Sediment Sample o to 6 Inches X X TBO(') X 
13S043-0006 Grab Sediment Sample o to 6 Inches X X TBO (') X 
13S043-1218 Grab Sediment Sample 12 to 18 Inches X X X 
13S044-0006 Grab Sediment Sample o to 6 Inches X X TBO(') X 
13S045-0006 Grab Sediment Sample o to 6 Inches X X TBO (.) X 
13S046-0006 Grab Sediment Sample o to 6 Inches X X TBO(') X 

Sediment Sampling Ring 7 
13S047-0006 Grab Sediment Sample o to 6 Inches X X TBO (.) X 
13S048-0006 Grab Sediment Sample o to 6 Inches X X TBO I') X 
13S048-1218 Grab Sediment Sample 12 to 18 Inches X X X 
13S049-0006 Grab Sediment Sample o to 6 Inches X X TBO 4J X 

QUALITY CONTROL SAMPLES 
RB120803 (5) Discrete aqueous sample NA TBO TBO TBO 

SAMPLE-MS (6) TBO TBO TBD TBO TBO 
SAMPLE-MSO (7) TBO TBO TBD TBO TBD 
FD120803-01 (BJ TBD TBD TBD TBO TBD 

1 Include TAL Metals from Table 2-2 
2 Sediment sample previously analyzed for TCL PCBs and TAL metals Laboratory archived sample will be tested for indicated analyses 
3 Select surface sediment samples from 13SD29, 135030, and 135036 through 13SD41 at a rate of 20% to 25% (2 samples) for TOC analYSIS Select 

samples With different textural claSSification to encompass range of SOIl types encountered A minimum of one sediment sample Will be selected from each 
"sediment sampling nng' 

4 For sediment samples released for analYSIS, select surface sediment samples from 13SD31 through 13SD35 and 13SD42 through 13SD49 at a rate of 20% to 
25% for TOC analYSIS. Select samples With different textural classIficatIOn to encompass range of soli types encountered. A minimum of one sediment 
sample Will be selected from each "sediment sampling ring". 

5 For nnse blanks the 6-dlglt number represents the date on which the sample was collected (I.e "120803" refers to December 8, 2003 In the event that 
d)sposable sampling eqUipment IS used for the collection of envlfonmental samples for the entlfe day, no nnse blank would be reqUIred for that day. 

6 The "MS" Indicates that sample contains extra vol~me to run matrix spike analYSIS MS samples will be collected at a rate of 1 for every 20 envlfonmental 
samples 

7 The "MSD" Indicates that sample contains extra volume of the indicated sample to perform matnx spike duplicate analYSIS. 
8 The "120803" Indicates the date on which the duplicate sample was collected The "01" provides a sequential number for days when multiple duplicates are 

collected The sample/duplicate palf will be recorded In the field logbook Duplicate samples Will be collected at a rate of 1 for every 10 enVifonmental 

TCL Target Compound 
TAL Target Analyte List 
TOC Total Organic Carbon 
TBD To Be Determined. 
NA Not Applicable 
PCB Polychlonnated biphenyls 
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APPENDIX F - FEBRUARY 2005 SAMPLING ADDENDUM 

This addendum provides a brief description of the Site 13 pre-remediation sampling investigation. The 

purpose of this pr~-remediation sampling investigation is to determine the required excavation depths 

within the two excavation areas located outside the limits of the proposed Site 13 cap limits. In addition to 

the scope of work to collect the additional sediment samples, this addendum provides a brief description 

of the pre-design sampling activities used to determine the horizontal extent of the excavation area 

presented in this addendum: 

F.1 SUMMARY OF HISTORIC PRE-DESIGN SAMPLING ACTIVITIES 

The purpose of the pre-design sampling activities was to delineate the horizontal extent of excavation 

needed to remove the impacted sediments found in ,areas outside the proposed Site 13 landfill cap 

systell1.' Three sediment sampling events were performed to determine the horizontal extent of these 

locations. The results of these sediment sampling events, a summ~ry of Remedial Investigation results, 

and the delineated horizol')tal extent of excavation (Figure F-1) are all summarized in a Technical Memo 

titled "Technical Memorand~m, Sediment Sampling Summary - 2003 Sampling Events, Site 13 Defense 
, , 

Property Disposal Office (DPDO) Yard, Colts Neck, New Jersey, Naval Weapons Station Earle" dated 

December 2004. 

F.2 SCOPE OFWORK 

F .2.1 Sampling Objectives 

The objective of this sediment sampling addendum is to present a procedure to obtain sufficient data to 

confirm the depth .of excavation required within the sediment excavation areas associated with the 

pro~osed Site 13 Remedial Action Design. With sufficient data, the collection of verification samples 

following excavation will not be required. This plan will also present the. crite~ia and procedures to 

evaluate the data obtained during this proposed sediment sampling event. 

F.2.2 Sample Areas 

The remedial design for Site 13 identifies two areas from which contaminated sediments will be 

excavated. These excavated, sediments will be consolidated with the landfill materials within the 

proposed Site 13 cap system limits. The excavation areas are described below and are presented in 

Figure F-1. 
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\ Excavation Area 1: 

Excavation Area 2: 
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Excavation area 1 is' approximately 0.92 in size and is located adjacent to the 

Site 13 landfill, northwest of an area where erosion events have washed landfill 

material and associated soils from the landfill toward the delineated wetlands. 

Excavation area 2 is approximately 220 square feet in size and is located at the 

out fall of a 15-inch diameter reinforced concrete culvert located south west of 

the landfill. This area is located adjacent to a stream that conveys flow toward 

the Site 13 Landfill. This stream eventually receives overland flow from the area 

in which the Site 13 landfill is located. 

The proposed sediment samples will be collected within these two excavation areas at multiple depths. 

F.2.3 Sampling Methodology 

The purpose of this sediment sampling event is to determine the required depth of excavation within the 

two excavation areas such that further confirmation sampling is not required following excavation. The 

proposed sampling methodology is therefore based on post-excavation sampling strategies which have 

been used on other CERCLA sites. With most confirmation sampling, the residual ground surface 

following excavation is sampled to determine if acceptable concentrations remain. The Site 13 proposed 

sampling will characterize the soil within defined areas at specific depth intervals down to the water table. 

The Soil Screening Guidance (SSG) User's Guide (USEPA, 1996) is the basis for the sampling approach; 

however, it has been modified to be more applicable to confirmation sampling. The original SSG 

sampling approach is set up for characterization of a site to determine if additional investigation is 

required. The SSG approach characterizes 0.5 acre exposure areas. From each 0.5 exposure area, 6 

composite samples are collected. Each composite consists of four randomly located grab samples (one 

from each quadrant of the exposure area. The problem with the original SSG approach with relation to 

confirmation sampling is that if one of the composite samples exceeds the cleanup level it can not be 

determined where to dig in the exposure area. 

The proposed sampling approach involves dividing each 0.5 area into 6 smaller areas and collecting a 

composite sample from each of the six smaller areas (these smaller areas will be called a sample area). 

In that way, each composite sample is only related to one sample area (SA). If the sample results for a 

composite sample are above the cleanup levels, that smaller area can be targeted for additional 

excavation. Each SA is then approximately 1/12th of an acre in size. It is proposed that two randomly 

located grab samples be collected from each depth interval within each SA. Those two grab samples 

would then be composited, analyzed and compared to the screening criteria. 
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Figures F-2 and F-3 present the 12 sample areas for proposed Excavation Area 1 (11 sample areas) and 
, ' \ 

Excavation Area 2 (one sample area). 

Proposed Sample Locations: 

In order to provide an unbiased grab sample locations, each grab sample location within each sample 

area is randomly located using a random number generator. For each sample grab location, the random 

number generator selects two numbers. Each number is selected between.1 and 100 and represents the 

approximate percentage of the distance across the sample area's in a northing and easting direction. 

Table F-1 presents .the random numbers generated for the purpose o.f locating each grab sample location. 

Each grab sample location is also presented on Figures F-2 and F-3 .. 

Sample Collection Procedure: 

At each grab sample location, sediment samples will be collected at one foot depths intervals starting 

from one foot below ground surface. Gra~ samples will be collected from at each interval until reaching 

the groundwater table. Groundwater is expected to be at an average of 3 feet below ground surface in 

each excavation area. Because the surface of the two proposed, excavation areas have already been 

sampled ,and characterized, samples will not be collected from the 0 to 1 foot depth interval. It is 

• anticipated that the first foot of soil will be excavated based on previous sampling. 

To collect thE;) sediment samples, the field ~rew will identify and flag the location of each grab sample 

location in each of the 12 sample areas using a hand held GPS and the grab sample coordinates 

provided in Figure F-2. ' Following sample collection, the grab sample locations will be surveyed by a New 

Jersey Licensed Surveyor. Once the locations are flagged, hand augers will, be used to reach the desired . 
sample depth. Sediment samples will be collected on a sample area by sample area basis and on a 

depth by depth basis. For example, once reaching the desired sample interval in the first grab sample 
. ~, 

location, sediment will" be collected and placed in a stainless steel bowl. Leaving the first hand auger 

assembly in place a second hand auger will be used to collect a sediment sample form the second grab 

sample location within the same sample area. Once reaching the same interval as the first grab sample 
/ . 

location sediment will be collected and placed in the same stainless s~eel bowl as the first grab sample 

location sediment. These two sediment grabs samples will then be mixed into one sample that will be 

bottled for shipment to the laboratory for analysis. After collecting the sediment sample from the first 

. interval, the hand augers will be advanced to the next sample interVal. This process will continue until the 

groundwater table within that sample area is· reached. In the event that grab samples are oriented in 

such a manner that the groundwater table in one of the two grab sample locations is reached before the 

other, continue collecting sediment samples from each location until the groundwater table is reached at 

both grab sample locations. 
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Table F-2 presents the anticipated samples to be collected during this sediment sampling event. The 

sampling nomenciature assumes that two samples will be created from each sample area and depth 

interval and shipped to the laboratory for analysis. However, the actual number of samples collected from 

each sample area may vary depending on the depth to groundwater. Each sample identifies the site from 

which the sample was collected, the sample area from which the sample was collected, and the depth 
( 

from which the sample was collected. As an example, sample identification number 13SA09-SD0102 

indicates that the sample was collected from Site 13 (13) Sample Area 9 (SA09), was a sediment sample 

(SO), and was collected from a depth of 1 to 2 feet (0102). In the event that sediment samples are 

collected from more than two sample intervals (Le. intervals identified on Table F-2) the last portion of the 

sample identification will increase by one number. In the event that only one sample interval needs to be 

collected from a sample area, the second sample identified in Table F-3 will not be collected. 

Sample Analyses 

The proposed sample analyses are based on the past contaminant detections and anticipated future land 

use at each area. All samples submitted for laboratory analysis will be analyzed for the following 

compounds . 

. Target Compound List PCBs 

Arocior - 1016 

Arocior - 1221 

Arocior - 1232 
Aroclor - 1242 
Aroclor - 1248 

Arocior - 1254 
Arocior - 1260 

Target Analyte List Metals 

Aluminum Magnesium 

Antimony Manganese 
Arsenic Mercury 
Barium Nickel 

Beryllium Potassium 

Cadmium Selenium 
Calcium Silver 

Chromium (total) Sodium 

Cobalt Thallium 

Copper Vanadium 

Iron Zinc 

Lead 

In addition to the sediment samples collected, rinse blanks and field duplicate samples will also be 

analyzed for these parameters for quality control purposes as outlined in the QAPP. 

Each analytical sample will be analyzed with a 3 day turn-around time, however, the results will not be 

considered final until the data has been fully validated. 
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Th.e results of each composite verification sample will represent the mean concentration of the 

compounds analyzed for each sample area. The results of each composite sample will be compared to 

the screening levels presented in Table F-3. Since the excavation will be at least one foot thick and will 

be backfilled to original grade, soil screening levels are proposed. It is felt that sediment screening levels 

would not be appropriate since sediment receptors are usually found within a foot of the surface. In the 

event' that sample results exceed the screening levels, the depth of excavation for that sample area will 

be increased to include the depth interval with samples exceeding screening levels. For example, if two 

at depth samples are collected from Sample Area 2, and the sample results for the sample collected from 

1 to 2 feet exceed the screening levels but the sample results for the sample collected from 2 to 3 feet do 

'not exceed the screening levels, then the excavation depth for Sample Area 2 will be set at 2 f.eet below 

ground surface. In the event both sample results were to, exceed the screening levels, the excavation 

'depth for Sample Area 2 would extend to the groundwater table.' Likewise, if the sample results from the 

top sample interval (1 to 2 feet) do not exceed screening levels but the sample results from the bottom 
c 

sample interval (2 to 3 feet) does exceed screening levels, the excavation within Sample Area 2 would 

extend to the groundwater table. 

The final excavation depths will be determined based on the sample results and discussions with the 

Navy and regulatory agencies. In the event of marginal exceedances of 'the screening criteria, it is 

anticipated that the Navy and regulatory agencies' would discuss the exceedances within the context of 

risk management. 

F.3 FIELD ACTIVITIES AND PROCEDURES 

Summary tables and corresponding figures have been developed to identify the locations, identification 

numbers, analytical requirE!iments, analytical methods, volumes, and holding times for each of the 

proposed samples. The sample identification numbers, niethods of collection, depths, ·and required 

analyses for the samples propose at Site 13 are provided in Table F-2. A summary of the analytical 

methods and bottleware preservation, and holding time requirements is provided in Table 4-1 of the main 

text of the QAPP. 

The filed activities will include the following tasks: 

Mobilization/demobilization 

Sediment Sampling Using Hand Augers 
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Sample Handling 

Sample Custody 

F.3.1 Mobilization 

REVISION 0 
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TtNUS will prepare specifications and obtain a subcontractor for the analytical analyses. All field team 
\ 

m'embers will review this addendum and the Health and Safety Plan prior to initiation of the at depth 

sediment sampling event. Lastly a field team orientation meeting will be held to familiarize personnel with 

the scope of the field activities. 

F.3.2 Sediment Sampling Using Hand Augers 

The required sediment samples will be collected using hand augers. Sediment samples .will be collected 

in accordance with TtNUS standard operation procedure (SOP) SA-1.2, provided in Appendix C. Hand 

auguring will be performed in accordance with methods identified in TtNUS SOP GH-1.3, provided in 

Attachment 1 to this addendum. Hand auger equipment and sampling bowls will be decontaminated ' 

between each Sample Area in accordance with the procedures presented in TtNUS SOP SA-7.1, 

provided in Attachment 1 of this addendum. 

Personal Protective Equipment (PPE) and other miscellaneous trash visibly free of soil will be bagged 

'and removed from the site by TtNUS for disposal as general refuse. Excess sediment and 

decontamination fluids will be disposed on site at the point of generation. Excess sediment will be 

returned to the sampling site within the vicinity of the sample collection location. Decontamination fluids 

will be discharged to the ground surface near the sample locations. No other investigation derived waste 

(lOW) will be generated during the course of the work. 

F.3.3 Sample Handling 

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

preservatives, and allowable holding times. Sample identification, packaging, and shipping are outlined in 

TtNUS SOP SA-6.1 provided in Appendix C. Summaries of sample containers, volume requirements, 

preservatives, allowable holding times, and analysis requested are provided in Table 4-1 of the main text 

of the QAPP. 

Field Documentation 

Sample documentation consists of the completion of chain-of-custody reports and matrix-specific log 

sheets. Chain-of-custody reports are detailed in Section 5.0 of the Project Specific QAPP. In addition, 

the Master Site Logbook, filled out in accordance with SOP SA-6.3, provided in Appendix C, serves as 

040308/P (Addendum) F-6 CT00033 
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the overall record of field activities. Information, included daily -in the Master Site Logbook includes 

weather conditions, identity and arrival and departure times of personnel, management issues, etc. 

Anticipated filed forms for this sediment sampling event are provided in Appendix B. 

Sample Preservation 

The existence of some chemical constituents in some environmental matrices is unstable. Therefore, 
) 

these types of samples must be "stabilized" using prese!""atives and/or special handling procedures. 

These preservation techniques prevent degradation of the sample to ensure that the sample is 

representative of actual 'site conditions. Preservation requirements for samples to be collected at Site 13 
. ' 

are presented in Tabl~ 4-1 of the main text of the QAPP .. 

Documentation, Sample Packaging, and Shipping 

Samples will be packaged a~d shipped in accordance with TtNUS SOP SA-6.1 provided in Appendix C. 

F.3.3 Sample Custody 

Custody of samples must be maintained and documented at all times: The chain-of-custody process 

begins with the collection of the samples in th'e field and ends with disposal by the laboratory. The 

Project Specific QAPP and TtNUS SOP SA-6.1, (Appendix C) provides further details on chain-of-custody 

procedures. 
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TABLE F-1 

RANDOM GENERATION OF GRAB SAMPLE LOCATIONS 
SITE 13 

NSW EARLE 
COLTS NECK, NEW JERSEY 

Random Location 
Sample Area Grab Locationr-----,:----.---.....,,---; X1 y2 

SA01 
Grab 1 42 29 
Grab 2 86 63 

SA02 
Grab 1 8 22 
Grab 2 90 95 

SA03 
Grab 1 4 51 
Grab 2 83 9 

SA04 
Grab 1 12 79 
Grab 2 76 14 

SA05 
Grab 1, 55 91 
Grab 2 95 45 

SA05 
Grab 1 17 21 
Grab 2 43 11 

SA07 
Grab 1 10 33 

, Grab 2 46 91 

SA08 
Grab 1 35 47 
Grab 2 58 59 

, SA~g 
Grab 1 83 66 
Grab 2 12 37 

SA 10 
Grab 1 11 78 
Grab 2 54 32 

SA11 
Grab 1 81 5 
Grab 2 5 59 

SA12 Grab 1 4 6 
Grab 2 91 45 

1 Indicates the percent eastern distance across the sample 
area measured from the western side of the Sample Area. 

2 Indicates the percent northern distance across the sample 
area measured from the southern side of the Sample Area. 



TABLE F-2 

SAMPLE SUMMARY TABLE 
SITE 13 

NWS EARLE' 
C9L TS NECK, NEW JERSEY 

Sample Area I Sample Ide~tification I Sample Depth Interval Method of Collection 

SA01 
,13SA01-SD0102 1 to 2 feet bqs, Composite of two qrab sediment sample locations 
13SA01-SD0203 2 to 3 feet bgs Composite of two grab sediment sample locations 

SA02 
13SA02-SD01 02' 1 to 2 feet bgs Composite of two JJrab sediment sample locations . 
13SA02-SD0203 2 to 3 feet bgs Composite of two grab sediment sample locations 

SA03 
13SA03-SD0102 1 to 2 feet bgs Composite of two grab sediment sample locations 
13SA03-SD0203 2 to 3 feet bqs Composite of two grab sediment sample locations 

SA04 
13SA04-SD0102 1 to 2 feet bgs Composite of two grab sediment sample locations 
13SA04-SD0203 2 to 3 feet bqs Composite of two qrab sediment sample locations 

.. 
SAOS 

13SAOS-SD0102 1 to 2 feet bgs Composite of two grab sediment sample locations 
13SAOS-SD0203 2 to 3 feet bgs ' Composite of two grab sediment sample locations' 

SA06. 
13SA06-SD0102 . 1 to 2 feet bqs Composite of two grab sediment sample locations 

" 13SA06-SD0203 2 to 3 feet bgs Composite of two grab sediment sample locations . 
.. 13SA07 -S DO 102 1 to 2 feet bqs Composite of two qrab sediment sample locations 

SA07 
13SA07-SD0203 2 to 3 feet bgs Composite of two grab sediment sample locations 

SA08 '. 13SA08-SD0102 1 to 2 feet bqs Composite of two qrab sediment sample locations 
13SA08-SD0203 2 to 3 feet bgs Composite of two grab sediment sample locations. 

SA09 
13SA09-SD0102 1 to 2 feet bqs Composite of two qrab sediment sample locations 
13SA09-SD0203 2 to 3 feet bgs Composite of two grab sediment sample locations 

SA10 
13SA 1 0-SD01 02 1 to 2 feet bgs Composite of two grab sediment sample locations 
13SA 1 0~SD0203 2 to 3 feet bgs ! Composite of two grab sediment sample locations 

SA11 
13SA 11-SD01 02 1 to 2 feet bgs Composite of two grab sediment sample locations. 
13SA 11-SD0203 2 to 3 feet bgs Composite of two grab sediment sample locations 

SA12 
13SA 12-SD01 02 1 to 2 feet bgs Composite of two grab sediment sample locations 
13SA 12-SD0203 ' '2_ to 3 feet bgs Composite of two grab sediment sample locations 

Parameter list and screeing valuse presented in Table F-3. 

TAL Target Analyte List 
TCl Target Compound List 
bgs Below ground surface 

Analyses 
TCL PCBs'- ITAL Metals' 

X X 
X ,- X 
X X 

.X X 
X X 

·X X 
X X 
X X 
X 'x 
X X· 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X -X 
X X 
X X 



TABLE F-3 

SUMMARY OF SCREENING LEVELS 
SITE 13 

NWS EARLE 
COLTS NECK, NEW JERSEY 

Parameters Soil Background 1 Soil Screening Criteria 1 

TCl PCBs (uq/kq) 

Aroclor - 1016 -- --
Aroclor-1221 -- --
Aroclor - 1232 -- --
Aroclor - 1242 -- --
Aroclor - 1248 -- --
Aroclor - 1254 -- --
Aroclor - 1260 -- --
Total PCBs -- 371 
TAL Metals (mQ/kQ) 

Aluminum 6,153 --
Antimony -- 78 
Arsenic 13.4 10 
Barium 22.5 330 
Beryllium 0.39 2 

Cadmium 0.67 32 

Calcium -- --
Chromium (total) 69.1 '0.4 

Cobalt 3.15 13 
Copper 10.1 50 
Iron 52,403 --
lead 37.3 115 
Maqnesium -- --
Manganese 128 100 
Mercury. 0.18 0.1 
Nickel 5.13 ' 30 

Potassium -- --
Selenium -- , 1 

, Silver -- 2 

Sodium -- - --
Thallium 1.64 1 

Vanadium 70.1 2 

Zinc 22.8 50 

1 Data taken from Table 6 of the Seiment Sampling Technical Memorandum. , 

TAL Target Analyte List 

TCl Target Compound List, 

No Criteria· 
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1.0 PURPOSE r I 

The purpose of this procedure is to describe the methods and equipment necessary to perform soil and 
rock borings and 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 

This guideline addre~ses most of the accepted and standard drilling techniques, their benefits, and 
drawbacks. It should be used generally to determine what type of drilling techniques would' be most 
!?uccessful depending on site-specific geologic conditions and the type of sampling required. 

The sampling methods described within this procedure are applicable to collecting surface and 
subsurface soil' samples, and obtaining rock core samples for lithologic and hydrogeologic evaluation, 
excavation/foundation design', remedial alternative design and related civil engineering purposes. 

3.0 GLOSSARY 

Rock Coring - A method in which a continuous solid cylindrical sample of rock or compa~t 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 Coring - As an alternative to conventional coring, this technique 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 R.ESPONSIBILITIES 

Project Manager - In consultation with the project geologist, the Project Manager is responsible for 
evaluating the drilling requirements for the site .and specifying drilling techniques that will be successful 
given the study objectives' and the kn\Jwn or suspected geologic c,onditions at the site. The Project 
Manager also determines the disposal methods for products generated by drilling, such as drill cuttings 
and well development water, as well as any specialized supplies or logistical. support required for the 
drilling operations. " 

Field Operations Leader (FOL) - The FOL is responsible for the overall supervision and scheduling of 
drilling activities, and is strongly supported by the project geologist. -

Project Geologist - The project geologist is respc;msible for erysuring that standard and approved drilling 
procedures are followed. The geologist will generate a detailed boring log for each test hole. This log 
shall include a description of materials, . samples, . method of sampling, blow counts, and other pertinent'· 
drilling and testing information that may be obtained during drilling (see SOPs SA-6.3 and GH-1.S). Often 
this pOSition for inspecting the drilling operations may be filled by other geotechnical personnel, such as 
soils and foundation engineers, civil engineers, etc. ' , 

Determination of the exact location for borings is the responsibility of the site geologist. The final location 
for drilling must be properly documented on the boring log. The general area in which the borings are to 
be located will be shown on a site map included in the Work Plan and/or Sampling and Analysis Plan. 
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Drilling Subcontractor -Operates under the supervision of the FOL. Responsible for obtaining all drilling 
permits and clearances, and supplying all services (including labor), equipment and material required to 
perform the drilling, testing, and well installation program, as well as maintenance and quality control of 
such required equipment except as stated in signed and approved subcontracts, 

The driller must report any major technical or analytical problems encountered in the field to the FOL 
within 24 hours of determination, and must provide advance written notification of any changes in field 
procedures, describing and justifying such changes, No such c.hanges shall be made unless requested 
and authorized in writing by the FOL (with the concurrence of the Project Manager). Depending on the 
subcontract, the Project Manager may need to obtain written authorization from appropriate administrative 
personnel before approving any changes, 

The drilling subcontractor is responsible for following decontamination procedures specified in the project 
plan documents. Upon completion of the work, the driller is responsible for demobilizing all equipment, 
cleaning up any materials deposited on site during drilling operations, and properly backfilling any open 
borings. 

5.0 PROCEDURES 

5.1 General 

The purpose of drilling boreholes is: 

• To determine the type, thickness, and certain physical,and chemical properties of the soil, water and 
rock strata which underlie the site. 

• To install monitoring wells or piezometers, 

All drilling and sampling equipment will be cleaned between samples and borings using appropriate 
decontamination procedures as outlined in SOP SA-7.1. Unless otherwise specified, it is generally 
advisable to drill borings at "clean" locations first, and at the most contaminated locations last, to reduce 
the risk of spreading contamination between locations. All borings must be logged by the site geologist as 
they proceed (see SOPs SA-6.3 and GH-1,5). Situations where logging would not be required would 
include installation of multiple well points within a small area, or a "second attempf' boring adjacent to a 
boring that could not be continued through resistant material. In the latter case, the boring log can be 
resumed 5 feet above the depth at which the initial boring was abandoned, although the site geologist 
shOuld still confirm that the stratigraphy at the redrilled location conforms essentially with that encountered 
at the original location. If significant differences are seen, each hole should be logged separately. 

.. 5.2 Drilling Methods 

The selected drilling methods described below apply to'drilling in subsurface materials, including, but not 
Ii~ited to, sand, gravel, clay, silt, cobbles, boulders, rock and man-made fill. Drilling methods should be 
selected after studying the site geology and terrain, the waste conditions at the site, and reviewing the 
purpose of drilling and the overall subsurface investigation program proposed for the site. The full range 
of different drilling methods applicable to therproposed program should be identified with final selection 
based on relative cost, availability, time constraints, and how well each method meets the sampling and 
testing requirements of the individual drilling program. 
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method of drilling consists of rotating augers with a hollow stem into the ground. Cuttin 
brou t to the surface by the rotating action of the auger. This method is relatively quick and ine 
Advan es of this type of drilling include: 

• Sample can be obtained without pulling the augers out of the hole. However, this i a poor method 
,for obtain g grab samples from thin, discrete formations because of mixing of so' which occurs as 
the materia is brought to the ,surface. Sampling of such formations requires the se of split-barrel or 
thin-wall tube am piers advanced through the hollow core of the auger. 

• No drilling fluid are required. 
• A well can be ins lied inside the auger stem and backfilled as the augers 

Disadvantages and limit ions of this method of drilling include: 

• Augering can only be d e in unconsolidated materials. 

• The inside diameter of ho ow stem augers used, tOr we installation should be at least 4 inches 
greater than the well casing. Use of such large-diamete ollow-stem augers is more expensive tflan 
the use of small-diameter aug s in boreholes not use for well installation. Furthermore, the density 
of unconsolidated materials an' depths become m e of a limiting factor. More friction is produced 
with the larger diameter auger an subsequently· ater torque is needed to advance the boring. 

• The maximum effective depth for dril g is 15' feet or less, depending on site conditions and the size 
of augers used. '," 

• In augering through clean sand formati n below the water table, the sand 'will tend to flow into the 
hollow stem when the plug is remo eel fa . soil sampling or well installation. If the condition of 
"running" or "flowing" sands is pers' tent at a 'te, an alternative method of drilling is recommended, 
in particular for wells or borehole ~eper than 2 eet. 

Hollow-stem auger drilling is th preferred ,method of rilling. Most alternative methods require the 
introduction of water or mud d nhole (air rotary is the e eption) to maintain the open borehole. With 
these other methods, great re must be' taken to ensure at the method does not interfere with the 
collection of a representati sample (which may be the pri objective of the borehole construction). 
With this in mind, the pre ed order of choice of drilling method fier hollow-stem augering (.-,SA) is: 

Cable tool 
Casing drive 
Air rotary 
Mud rota 
Rotoso IC 

Drive nd wash 
Je . g, 

Howeve , the use of any method will also depend on efficiency and cost-effectiveness. In many cases 
mud r ary is the only feasible alternative to hollow-stem augering. Thus, mud rotary dril 
ace table as a first substitute for HSA. . 

T e procedures for sampling soils through holes drilled by hollow-stem auger shall, conform 
pplicable ASTM Standards: 01587-83 and 01586-84. The guidelines established in SOP SA-1.3 

019611/P Tetra Tech NUS, Inc. 



------------._-------....... ""---. ... , .. ----_.,.", .. , .. _, ... ~--- -- --.... . ... __ ............. , 

Subject 

SOIL AND ROCK 
DRILLING METHODS 

Number 

ReVision 

GH-1.3 

1 

Page 

60f26 

Effective Date 

06/99 

Iso be followed. The hollow-stem auger may be advanced by any power-operated drilling mac el 
ving sufficient torque and ram range to rotate and force the auger to the desired depth. The m hine' 

m t, however, be equipped with the accessory equipment needed to perform required samplin ,or rock 

-stem auger may be used without the plug when boring for geotechnical exam' ation or for well 
installatio However, when drilling below the water table, specially designed plugs w ch allow passage 
of formation water but not solid material shall be used (see Reference 1 of this guO eline). This drilling 
configuration ethod also prevents blow back and plugging of the auger when e plug is removed fo 
sampling. 

Alternately, it may e necessary to keep the hollow stem full of water, at ast to the level of the wate 
table, to prevent blo back and plugging of the auger. If wat~r is add 0 the hole, it must be sample 
and analyzed ·to dete ine if it is free from contaminants prior to use In addition, the amount of wate 
introduced, the amount ecovered upon attainment of depth, and amount of water extracted durin 
well development must e carefully logged in order to ensure at a representative sample of th 
formation water can be a ined. Well development should' ur as soon after well completion a 
practicable (see SOP GH- 8 for well development proc ures). If gravelly or hard material i 
encountered which prevents van~ing the auger to the d ired depth, augering should be halted an 
either driven casing or hydrauli rotary methods should attempted. If the depth to the bedrock/soi 
interface and bedrock lithology st be determined, en a 5-foot confirmatory core run should b 
conducted (see Section 5.2.9). 

At the option of the Field Operations Lea er (in c munication with the Project Manager), when resistant 
materials prevent the advancement of th aug ,a new boring can be attempted. The original boring 
must be properly backfilled and the new bon started a short distance away at a location determined by 
the site geologist If multiple water bearing a were encountered, the original boring must be, grouted. 
In some formations, it may be prudent to so gr t borings which penetrate only the water table aquifer, 
since loose soil backfill in the boring rna still provi a preferred pathway for surface liquids to reach the 
water table. Backfilling requirements y also be dri n by state or local regulations. 

5.2.2 

This drilling method is' similar hollow-stem augering. Prac al application of this method is severely 
restricted compared to us of hollow-stem augers. Split-b el (split-spoon) sampling cannot be 
performed without pulling e augerS out, which may allow the h to collapse. The continuous-flight 
solid-stem auger drilling ethod is therefore very time consuming an 's not cost effective. Also, augers 
would have to be with rawn before installing a monitoring well, whic again, may allow the hole to 
collapse. Furthermo ,geologic logging by examining the soils brought to e surface is unreliable, and 
depth to water may difficult to determine while drilling. ' 

ry few situations where use of a solid-stem auger would be pr rable to other drilling 
methods. The nly practical applications of this method would be to drill borehole for well installation 
where no lith ogic information is desired and the soils are such that the borehole be expected to 
remain ope after the augers are withdrawn. Alternatively, this technique can be used find depth to 
bedrock in n' area when no other information is required from drilling. 

Rotary Drilling 

For air or fluid-rotary drilling, the rotary d . 
. . Icient torque 
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d ram range to rotate and orce the bit to the desired depth. The drilling machine must, howell r, be 
eq . ped with any accessory equipment needed to _perform. required sampling, or coring. 
amp' g, any settled drill cuttings in the borehole must be removed. 

ir-rotary . ing is a method of drilling where the drill rig simultaneously tums and exerts downwar 
p essure on t drilling rods and bit while circulating compressed air down the inside 0 he drill rod , 

und the bit, an out the annulus of the borehole. Air circulation serves to both cool th bit and remo e 
cuttings from the orehole. Advantages of this method include: 

• The drilling rate is hig even in rock}. 
• The cost per foot of drilll is relatively low. 
• Air-rotary rigs are common' most areas. 
• No drilling fluid is required (e ept when water is injected to keep down du 
• The borehole diameter is large, allow room for proper well installation ocedures. 

Di advantages to using this method inel e: 

• Formations must be logged fro~ the c 
materials logged are approximate. 

• Air blown into the formation during drilling may 
natural groundwater flow. 

• In-situ samples cannot be taken, unless the hole is c 

• Casing must generally be u~ed in unconsolidated 

• Air-rotary drill rigs are large and heavy. 

• Large amounts of Investigation Derived 
containerization, sampling, and off-site di 

he surface and thus the depth of 

ation and impede well development 

(lOW) generated which may req ire 

variation of the typical air-rotary drill bi s a down hole hammer which ha mers the drill bit down a it 
d ills. This makes drilling in harq rock ster. Air-rotary drills can also be ad ted to use for rock cori g 
a ough they are generally slower t n other types of core drills. A major ap Iication of the air-rota 
d 'Iling method would be to'drill hole in rock for well installation. 

F id-Rotary drilling operates in similar manner, to air-rotary drilling except that a dri ' g fluid ("mud") 
cl an water is used in p,l!,!ce air to cool the drill bit and remove cuttings. There are variety of fluid 
th t can be used with this d . ing method, including bentonite slurry and synthetic slurries. f a drilling flui 
ot er than water/cuttings' used, it must be a natural clay (i.e., bentonite) and a "backgro d" sample 
th fluid should be take for analysis of possible organic or inorganic contaminants. 

id-rotary drilling method include: , < 

• The ability ,drill in many types offormations._. 

• quick an~ inexpensiv~. _-

• SB' ,-barrel (split-spoon) or thin-wall (Shelby) tube samples can be obtained without removing dn 
ds if the appro . 
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n some borings temporary casing may not be needed as the drilling fluids may keep the bo 
o en: 

• are readily available in most areas. 

• Formation log . g is not as accurate as with hollow-stem auger method if split-b el (split-spoon) 
samples are not ken (i.e., the depths of materials logged from cuttings delivered 0 the surface are 
approximate ). 

• Drilling fluids reduce p eability of the formation adjacent to the bOring to so 
more extensive well dev opment than "dry" techniques (augering, air-rotary 

• No information on depth to ter is obtainable while drilling. 

• ! Fluids are needed for drilling, d there is some question about th effects of the drilling fluids on 
subsequent water samples obtai ensive well development may be 
required. 

• In very porous materials (Le., rubble fi boulders, coarse g vel) drilling fluids may be continuously 
lost into the formation. This requires eit ishment of the drilling fluid, or the use of 
casing through this formation. 

• Drill rigs are large and heavy, and must be sup 

Groundwater samples can be potentially diluted 

sampling shall conform with the 

nts, or more frequently, if requested by 
e project geologist Any required s piing shall be pertor d by rotation, pressing, or driving in 

ccordance with the standard or appr ed method governing use 0 e particular sampling tool. 

dvancement of the hole to the de . ed depth, a new boring may be 
rilled at the request of the Fiel perations Leader. The original boring all be backfilled using methods 
nd materials appropriate for e given site and a new boring started a sh distance away at a location 
etermined by the project g logist. 

The Rotosonic dri ng method employs a high frequency vibrational and low sp 
coupled with d n pressure to advance the cutting edge of a drill string. This p uces a uniform 
borehole whil roviding a continuous, undisturbed core sample of both unconsolidated a most bedrock 
formations. otosonic drilling advances a 4-inch diameter to 12-inch diameter core barre for sampling 
and can vance up to a 12-inch diameter outer casing for the construction of standard an lescoped 
monito . 9 wells. During drilling. the COfe barrel is advanced ahead of the outer barrel in incre nts as 
det ined by the site geologist and depending upon type of material, degree of subs 
c tamination and sam lin ob·ectives. 
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Sampling and w I installation are faster as compared to other drilling methods. 

Continuous ~amplin with larger sample volume as compared to split-spoo 

The ability to drill throug difficult formations such as cobbles or boulde 

Reduction of lOW by an av age of 70 to 80 percent. 

Well installations are quick an controlled by elimination of tential bridging of annular materials 
during well installation. due to th sing during removal. 

isadvantages include.:, ' 
,"r 

The cost for Rotosonic'drilling as comp ed to othe ethods are generally higher. However. the net 
result can be a significant savings consid jng red ced lOW and shortened project duration. 

Rotosonic drill rigs are large and need ample om to drill. however; Rotosonic units can be placed on 
the ground or placed on an A TV. 

• There are a limited number of Rotosoni 
, .f 

5.2.5 Reverse Circulation Rot 

The common reverse-circulation ri is a water or mud-rota rig with a large-diameter drill pipe whic 
circulates the drilling water down he annulus and up the insl e of the drill pipe (reverse flow directio 
from direct mUd-rotary). This e'of rig is used for the const tion of.large-capacity production wate 
wells and is not suited for sm • water quality sampling wells beca e of the use of drilling muds and th 
large-diameter hole which is reated. A few special reverse-circulati rotary rigs are made with daubl 
wall drill pipe. The drilling ater or air is circulated down the annulus be een the drill pipes and up insid 
the inner pipe. 

; , 

Advantages of the la 

• ater is not contaminated by the drilling water. 

• Formation amples can be obtained. from known depths. 

• Whem rilling with air, immediate information is available' regarding the water-bearin 
form 'ons penetrated. 

• lIapsing of the hole in unconsolidated formations is not as g.r~at a problem as when drilling 
normal air-rota ri. 
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. Placin cement grout around the outside of the well casing above a well screen often i difficult, 
especial when the screen and casing are' placed down through the inner drill pipe be re the drill 
pipe is pull out. 

The driven-casing metho consists of alternately driving casing (fitted with a arp, hardened casing 
shoe) into the ground using hammer lifted and dropped by the drill rig (or an . r-hammer) and cleaning 
out the casing using a rotary opping bit and air or water to flush out the ma rials. The casing is driven 
down in stages (usually 5 feet r stage); a continuous record is kept of th blows per foot in driving the 
casing (see SOP GH-1.5). The Sing is normally advanced by a 3 pound hammer falling freely 
through a height of 30 inches. Sim taneous washing and driving of t casing is not recommended. If 
this procedure is used, the elevations ithin which wash water is us a and in which the casing is driven 
must be clearly recorded. 

The driven casing method is used in uncon When the bOring is to be used for 
later well installation, the driven casing used auld be at I st 4 inches largerjn diameter than the well 
casing to be installed. Advantages to this metho of drillin include: 

• Split-barrel (split-spoon) sampling can be condu, 

• Well installation is easily accomplished. 

• Drill rigs used are relatively small and mo 

• The use of casing minimizes flow in the hole from uppe water-bearing layers; therefore. multipl 
aquifers can be penetrated and ampled for rough field eterminations of some water quali 
parameters. 

Some of the disadvantages inclu 

• 

• 

• 

• 

• 

This method can only be sed in unconsolidated formations. 

The method is slower. an other methods (average drilling progress is 30 

the borehole varies with the size of the drill rig and casing 
ations drilled. 

hour or per foot of drilling may be substantially higher than other drilling 

ult and time consuming to pull back the caSing if it has been driven very deep 
in many formations). 

Cable Tool Drilling 

cable tool rig uses a heavy, solid-steel, chisel-type drill bit ("tool") suspended on a steel cable, whl h 
when raised and dropped, chisels or pounds a hole through the soils and rock. Drilling progress may b 
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e edited by the use of "slip,-jars" which serve as a cable-activated down 'hole percussion devi 
ham er the bit ahead. 

When dr ing through the' unsaturated zone, some water must be added to the hole. The cu ngs are 
uspende 'n the water and then bailed out periodically. Below the water table, after suffici t ground 
ater enters e borehole to replace the water removed by bailing, no further water needs to added. 
hen soft cav formations are encountered, it is usually necessary to drive casing 

dvanced to prev t collapse of the hole. Often the drilling can be only a few feet below t bottom of the 
asing. Because th drill bit is lowered through the casing, the hole created by the bit i smaller than the 
asing. Therefore, the asing (with a sharp, hardened casing shoe on the bottom) mu be driven into the 
ole {see Section 5.2.5 this guideline}. 

Information regarding wate bearing zones is readily available during he drilling. Even relative 
permeabilities and rough wate Ruality data from different zones penetr ed can be obtained by skilled 

, operators. 

The cable-tool rig can operate sati ctorily in all formations, b is best suited for caving, boulder, 
cobble or coarse gravel type formatio ations with large cavities above the 
water table {such as limestones}. 

When casing is used, the casing se~ls 
contamination and allowing sampling 
parameters. '.' .' , 

Split-barrel (split-spoon) or thin-wall (Shelby) tub 

preventing down hole 
for field-measurable water quality 

\ 
I 

isadvantages include: 

• Drilling is slow ~ompared ~ith rotary rigs. 

• The ne~ssity of driving the casing i unconsolidated formatio s requires that the casing be pulled 
back if exposure of selected wat -bearing zones is desired. his process complic~tes the well 
completion process and often in ases costs. There is also a ch ce that the casing may become 
stuck In the hole, 

• The relatively large diamet s required {minimum of 4-inch casing} plus,t cost of steel casing result 
in higher costs compare 0 rotary drilling methods w~ere casing is not re uired {e.g., such use of a 
hollow-stem auger}. 

• Cable-tool rigs hav largely been replaced by rotary rigs. .5., availability may 
be difficult. 

5.2.8 .' 

Jet drilling, hich should be used only for piezometer or vadose zone sampler installation, onsists of 
ater or drilling mud down through a small diameter' (1/2- to 2-inch) standard, pip (steel or 

PVC). e pipe may be fitted with a chisel bit or a special jetting screen. Formation materials dl odged 
bit and jetting action of the water are brought to the surface through the annulus around th ipe. 

e pipe is jetted deeper, additional lengths of pipe may be added at the surface. 
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t percussion is a variation of the jetting method, in which the caSing is driven with a drive wei 
No ally, this method is used to place 2-inch-diameter caSing in shallow, unconsolidated and 
forma' ns, but this method has also been used to install 3- to 4-inch-diameter casings to a pth 0 

200 feet. 

Jetting is acce ble in very soft formations, usually for shallow sampling, and when int ction of drillin 
water to the form 'on is acceptable. Such conditions would occur during rough stra· aphic investigatio 
or installation of pie eters for water level measurement. Advantages of this m od include: 

• 

• Because of the small amo t of equipment required, jetting e accomplished in locations whe e 
access by a normal drilling rig ould be very difficult. For empie, it would Pe possible to jet down a 
well pOint in the center of a lagoo at a fraction of the co of using a drill rig. 

• er table is an inexpensive method for determini g 

Disadvantages include the following: 

• A large amount of foreign wat 
sampled. 

• Jetting is usually done' very soft formations which are subje to caving. Because of this caving, i 
is often not possibl 0 place a grout seal above the screen to sure that water in the well is onl 

interval. 

• r of the casing is usually limited to 2 inches. 

• Jetti is only possible in very soft formations that do not contain boulders or c 
th limitation is shallow (about 30 feet without jet percussion ~quipment). 

Large quantities of water are often 

5.2.9 Drilling with a Hand Auger 

This method is applicable wherever the formation, total depth of sampling, and 'the site and groundwater 
conditions are such as to allow hand auger drilling. Hand augering can also be considered at locations 
where drill rig access is not possible. All hand auger borings will be performed according to 
ASTM 01452-80. 

Samples should be taken continuously unless otherwise specified by the project plan documents. Any 
required sampling is performed by rotation, pressing, or driving in accordance with the standard or 
approved method governing use of the particular sampling tool. Typical equipment used for sampling and 
advancing shallow "hand auger" holes are Iwan samplers (which are rotated) or post hole diggers (which 
are operated like tongs). These techniques are slow but effective where larger pieces of eqUipment do 
not have access, and where very shallow holes are desired (less. than 15 feet). Surficial soils must be 
composed of relatively soft and non-cemented formations to allow penetration by the auger. 
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oil borings cannot be continued using augers or ~otary methods due to the hardness of t soiLor 
when ro or large boulders are encountered, drilling and sampling can be performed using a . mond bit 
corer in ac rdance with ASTM D2113. 

Drilling is done y rotating and. applying downward pressure to the drill. rods and, drill bit. e drill bit is a 
circular, hollow, . mond-studded bit atta9hed to the outer cpre barrel in a double-tube ore barrel. The 
use of single-tube re barrels is not recommended, as the rotation of the barrel ero s the sample and 
limits its use for detai geological evaluation. Water or air is circulated down thro h the drill rods and 
nnular space between e core barrel tubes to cool the bit and ~emove the cuttin s. The bit cuts a core 
ut of the rock which rises to an inner barrel mounted inside the outer barrel. e inner core barrel and 
ock core are removed by 10 ering ,a wire line with a coupling into the drill ro s, latching onto the inner 
arrel and withdrawing the inne arrel. A less efficient variation of this met d utilizes a core barrel that 
annot be removed without pullin II of the drill rods. This variation is pra cal only if less than 50 feet of 
ore is required. . 

\ . 
ore borings are made through the ca . g used for the soil borin , The casing must be driven and . 
ealed into the rock formation to prevent eepage from the over rden into the hole to be cored (see 
ection 5.3 of this guideline). A double-t e core barrel wit a diamond bit and. reaming shell or 
uivalent should be used to recover rock c es of a size ecified in the project plans. The most 

ammon core barrel diameters are listed in Attac ent A. 

oft or decomposed rock should be sampled with a 
enison or Pitcher sampler. ' 

split-barrel whenever possible or cored with a 

en coring rock, including shale and claystone, 
nd pressure of water, and length of run can be ried to give e maximum recovery from the rock being 
rilled. Should any rock formation be so or broken that he pieces continually fall into the hole 

causing unsatisfactory coring, the hole sho d be reamed and flush-joint casing installed to a point 
below the broken formation. The size the flush-joint casing ust permit securing the core size 
specified. When soft or broken rock is 'cipated, the length of core ns should be reduced to less than 
5 feet to avoid core loss and minimize re disturbance. 

Advantages of core drilling include' 

• Undisturbed rock cores ca e recovered for examination and/or testing. 
• cored !Jole will remain open without casing, wate from the rock fractures 

may be recovered fro e well without the installation of a well screen and gr 
Formation logging is xtremely accurate. 
Drill rigs are relativ ,y small and mobile. 

• Water or a' is needed for drilling. 
• Coringi lower than rotary drilling (and more expensive). 
• Depth water cannot accurately be determined if water is used for drilling. 
• The Ize of the borehole is limited. 
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his drilling method is useful if accurate determinations of rock lithology are desired or if open wells 
b installed into bedrock. 'To install larger diameter wells in coreholes, the hole must be reamed ou 
pro r size after boring, using air or mud rotary drilling methods. 

Drilling & Support Vehicles 

In addition to he drilling method required to accomplish the objectives of the field pro am, the type of 
vehicle carryin the drill rig and/or support equipment and its suitability for the site terr . ,will often be an , 
additional detidi factor in planning the drilling program. The types of vehicles ava' able are extensive, 
and depend upon t e particular drilling subcontractor's fleet. Most large drilling sub ntractors will have a 
wide variety 'of vehic and drill types suited for most drilling assignments in their articular region, while 
smaller drilling subcon ctors will usually have a fleet of much more limited div. rsity. The weight, size, 
and means of I~comotio tires, tracks, etc.) of the drill rig must be selected to e compatible with the site 
terrain to assure adequat mobility between borehole locations. Such nsiderations also apply to 
necessary support vehicles u ed to transport water and/or drilling materials 0 the drill rigs at the borehole 
locations. When the drill rigs 0 upport vehicles do not have adequate ility to easily traverse the site, 
provisions must be made for as ting equipment, such as bulldozers, inches, timber planking, etc., to 
maintain adequate progress during e drilling program. 

Some of the typical vehicles which are 

• Totally portable drilling/sampling equi 
hammers, catheads, etc.) may be hand 
with such equipment include: 

Hand augers and lightweight motorized au 
Retractable plug samplers--driven by hand 

and support equipment are: 

cessary components (tripods, samplers, 
rehole site. Drilling/sampling methods used 

Motorized cathead - a lightweight alumin d with a small gas-engine cathead mounted on 
one leg, used to install small-diameter sed bon s. This rig is sometimes called a "monkey on 
a stick." 

Skid-mounted drilling equipment cont . ing a rotary drill or gina-driven cathead (to lift hammers and 
drill string), a pump, and a dismou ed tripod. The skid is shed, dragged, or winched (using the 
cathead drum) between boring 10 tions. 

• Small truck-mounted drilling 
upon which are mounted th drill and/or a cathead, a pump, and a tri d or small drilling derrick. On 
some rigs, the drill andlo a cathead are driven by a power take-off fr the truck, instead of by' a 
separate engine. 

• Track-mounted dril' g equipment is similar to truck-mounted rigs, except th 
) o/ide bulldozer tr ks for traversing soft ground. Sometimes a continuous-track: "all terrain vehicle" is 
, also modified f this purpose. Some types of tracked drill rigs are called "bom rdier" or "weasel" 
rigs. 

• Heavy tr: ck-mounted drilling equipment is mounted on tandem or dual tandem trucks to ansport the 
drill, rrick, winches, and pumps or compressors. The drill may be provided with a sepa e engine 
or ay use a powei take-off from the truck engine. Large augers, hydraulic rotary an everse 
. culation rotary drilling equipment are usually mounted on such heavy duty trucks. For soft- ound 

sites, the drilling equipment is sometimes mounted on vehicles' having low pressure, verY 'de 
diameter tires and ca able of floating; these vehicles are called "swamp buggy" rigs. 
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Marine drilling equipment is mounted on various floating equipment for drilling borings in I 
tuaries and other bodies. of water. The floating equipment, varies, and is often manu red or 

cus 'zed by the drilling subcontractor to suit specific drilling requirements. Typical, e range of 
flotation v . les include: 

Barrel-float rigs - rill rig mounted on a timber platform buo 
similar flotation units. • 

Barge-mounted drill rigs. 

Equipment Sizes 

In planni subsurface exploration programs, care must be taken in sp,ecifying the' rious drilling 
components, that they will fit properly in the boring or well. 

For drilling open bo holes using rotary drilling equipment, tri--cone drill bits are ployed with air, water 
or drilling mud to remo cuttings and cool the bit. Tri-cone bits are slightly aller than the holes they 
drill (i.e., 5-7/8-inch or 7-7 . ch bits will nominally drill6-inch and 8-inch h es, respectively). 

For obtaining split-barrel samples a formation, samplers are co only manufactured in sizes ranging 
from' 2 inches to 3-1/2 inches in ou . e diameter. Howev .. the most commonly used s!ze l is the 
2-inch 0.0., 1-3/8-inch 1.0. split-barrel sa ler. When thi ampler is used and driven by a 140-pound 
(± 2-pound) hammer dropping 30 inches (± . ch), the ocedure is called a Standard Penetration Test, 
and the blows per foot required to advance ttl s pier into the formation can be correlated to the 
formation's density or strength. 

In planning the dnlling of boreholes using low-stem auge r casing, in whj9b._tllin-wall tube samples 
or diamond core drilling will be perto ed, refer to the van s sizes-'a-nd clearances provided in 
Attachment A of this guideline. Sizes lected must be stated in the 'ect plan documents. 

5,2.13 

ra~es of drilling progress for a site, the following must be c 

• The speed of th arilling method employed. 

• Applicable site conditions (e.g., te~rain, mobility between borings, difficult drilling 
boulde soils, ruqbl~ fill ~r broken rock, etc.). 

• Pr ject-imposed restrictions (e.g:, drilling while wearing personal protective equipment, 
decontamination of drilling equipment, etc.). 

019611/P Tetra Tech NUS, Inc. 



---------~--------,---, --~ --,',-----,----,----,----,---- - ---,----, " 

Subject Number Page 

SOIL AND ROCK , 
DRILLING METHODS 

GH-1.3 160f26 

Revision 

1 
Effective Date 

06199 

Based on recent experience in drilling average soil conditions (no boulders) and taking samples at 5 
ot intervals, for moderate depth (30 feet to 50 feet) boreholes (not including installation or developm t 

o ells), the following daily rates of total drilling progress may be anticipated for the followirig dri ng· 
ds: 

Drilling Method 

Ho"ow-stem augers 

5.3 

, Av«!rage Daily Progress 
(linear feet) 

75' 

50' 

100' (cuttings samples) 

100'-160' (continuous core 

1 00' (cuttings samples 

30' 

A telescoping or multiple casing technique minim' es th potential for the migration of contaminated 
groundwater to lower strata below a confining layer. Th telescoping technique' consists of drilling to a 
confining layer utilizing a spun casing method with a di ond cutting or augering shoe (a method similar 
to the rock coring method described in Section 5.2, ,·e ept that larger casing is used) or· by using a 
driven-casing method (see Section 5.2.6 of this 9 . eline) d installing a specified diameter steel we" 
casing. The operation 'consists of three sepa e steps. In' 'ally, a drilling casing (usually of 8-inch 
diameter) is installed followed by installation ,0 the well casing 6-inch-diameter is common for 2-inch 
wells). This well casing is driven into the co ning layer to ensure tight seal at the bottom of the hole. 
The well casing is sealed at the bottom with bentonite-cement slurry. The remaining depth of the bOring 
is drilled utilizing a narrower diameter SR n or driven casing technique ithin the outer well casing. A 
smaller diameter well casing with an ap opriate iength of slotted screen the lower end, is installed to 

e surface. 

lean sand is placed in the ann us around and to a point of about 2 feet a ve the screen prior to 
ithdrawal of the drilling Casing The annular space above the screen and to a int 2 feet above the 
ottom of the outer well casin s sealed with a tremied cement-bentonite slurry which' pressure-grouted 
r displacement-grouted into e hole. The remaining casing annulus is backfilled with c ali material and 
routed at the surface, or i s grouted all the way to the surface . 

. 4 

he boring hole ust be completely cleaned of disturbed soil, segregated coarse material an clay 
adhering to the . side walls of the casing. The cleaning must extend to the bottom edge of the ca 'ng 
and, if possi e, a short distance further (1 or 2 inches) to bypass disturbed soil resulting from t e 
advancem of the casing. Loss of wash water during cleaning should be recorded. 
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F r undisturbed samples bela he water table, or where wash w r must be minimized, clean out i 
u ually accomplished with an app riate diameter clean out auge. This auger has cutting blades at th 
b ttom to carry loose material up int the auger, and up-tumed ter jets just above the cutting blades 
c rry the removed soil to the surface. this manner: there is minimum of disturbance at the top of t e 
m terial to 'be sampled. If any gravel m terial washes dow into the casing and cannot be removed y 
th clean out auger, a split-barrel sample be taken to r ave it; bailers and sandpumps should not e 
u ed. For undisturbed samples above the g undwater ble, all operations must be performed in a 

• 

• 

" of the cuttings created by drilling through the 
or to sampling, some of the problems which m 

may become filled with the cuttings. 
which can enter and be retained in 
sample. 

erlying formations are not cleaned from the boreh 
b . encountered during sampling include: 

If the cuttings remaining in the rehole contain coarse gravel a lor other I~rge particles, these 
block the bit of the sampler a prevent any materials from the un rlying formation from entering e 
sampler when the sampler i advanced. 

j 

In cased borings, shaul ampling be attempted through cuttings which rain in the lower portion 
the casing, these cutt· gs could cause the sampler to become b~und int the casing, such tha 
becomes very difficu to either advance or retract the sampler. 

When sampler ow counts are used to' estimate the density or strength of t formation bei 
esence of cuttings in the borehole will usually give erroneously H 
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The effects of man' oring well construction materials on specific chemical nalytical parameters ar 
described and/or refe need in SOP GH-2.8. However, there are several aterials used during drillin 
particularly drilling fluid and lubricants, which must be used with ca to avoid compromising th 
representativeness' of soil d ground water samples. 

The use of synthetic or organi olymer slurries is not permitted 
chemical analysis are to be colle ted. These slurry materials co d be used for installation of long-ter 
monitOring wellS," but the early ti data in time series colle 'on of ground water data may then b 
suspect. If synthetic or organic poly er muds are propose or use at a given site, a complete writte 
justification including methods and pr dures for their us must be provided by the site geologist an 
approved by the Project Manager. The ecific slurry. mposition and the concentration of suspecte 
contaminants for each site must be known. 

For many drilling operations, potable water i adequate lubricant for drill stem and drilling to I 
connections. However, there are instances, suc s drilling in tight clayey formations or in loose gravel , 
when threaded couplings must be lubricated to voi binding. In these instances, to be determined in t 
field by the judgment of the site geologist a noted' the site logbook, and {)nly after approval by t e 
Project Manager, a vegetable oil or silicon based lubn nt should be used. Petroleum based grease , 
etc. will not be permitted. Samples of bricants used ust be provided and analyzed for ctiemi I 
parameters appropriate to the given sit 

5.6 

Subsurface soil samples are ed to characterize subsurface str ·graphy. This characterization c n 
indicate the potential for mig 'on of chemical contaminants in the s surface. In addition, definition f 
the actual migration of co minants can be obtained through chemi I analysis of the soil sample . 
Where the remedial ac' ities may include. in-situ treatment or exc ~ation and removal of t e 
contaminated soil, the d th and areal extent of contamination must be know as accurately as possible. 

Engineering and ph ical properties of soil may also be of interest should site nstruction activities 
planned. Soil typ s, grain size distribution, shear strength, 'compressibility, perm bility, plasticity, un t 
weight, and mo' ture content are some of the physical characteristics that may be etermined for s '1 
samples. 

Penetratio tests are also described in this procedure. The tests can be used to estimate varia hysica 
and eng' eering parameters such as relative density, unconfined compressive strength, and canso 
chara ristics of soils. 

S ace protocols for various soil sampling techniques are discussed in SOP SA-1.3. Continuous-core, 
oil sampling and rock coring are discussed below. The rocedures described here are re resentative of 

. 
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ar er number of pos~ible drilling and sampling techniques. The choi ased on 
large number of variables such as cos, ocal geology, etc, The final choice of methods must be mad 
with the assistance of drilling subcontractors familiar with the local geologic conditions. Alter tive 
t hniques must be based upon the underlying principles of quality assurance implicit in the lowing 
pro dures. 

The CM continuous sample tube system provides a method of sampling soil continuo y during'hollow
stem auge' g.' The 5-foot sample barrel fits within the' lead auger of a hollow- ger column. The 
sampling sy m can be used with a wide range of 1.0. hollow~stem aug (from 3-1/4-inch to 
8-1/4-inch 1.0.). :rhis method has been used to sample many different material uch as glacial drift, hard 
clays and shales, ine tailings, etc. This method is particularly used when- samples are not required 
and a large volume material is needed. Also, this m~thod is useful eOn a visual idescription of the 
subsurfa~e,lithology is uired. Rotosonic drilling methods al~o provid ,continuous soil sample. 

ASTM 02113-83 

ock coring enables a detailed sessment of borehole editions 'to be made, showing precisely all 
Ii hologic changes and characteri~ti Because coring i an expensive drilling method, it is commonly 
u ed for shallow stUdies of 500 feet or ss, or for sp . c intervals in the drill hole that require detailed 
I ging and/or analyzing. Rock coring n, hower, proceed',for thousands of feet continuously, 
d pending on the size of the drill rig, and y Ids er quality data .than air-rotary drilling, although at a 
S bstantially reduced drilling rate. Rate of . ng, varies widely, depending on the characteristics of 
lit ologies encountered, drilling methods, de drilling, and condition 'of drilling equipment Average 
o tput in a 10-hour day ranges from 40 t ver 2 feet. Down hole geophysical logging or television 

mera monitoring is sometimes used to' omplement e data gener~ted by coring. 

,B rehole diameter can be drilled to rious sizes, dependJ on the information needed. Standard sizes 
of core barrels (showing core dia ter} and casing are show 'n Figure 1. 

. ' 

C re drilling is used when rmations are too hard to be sam ed by soil sampling methods and a 
tinuous solid sample is esired. Usually, soil samples are used r overburden, and coring begins in 
nd bedrock. Casing' set into bedrock before coring begins to pr ent loose material from entering 
borehole, to preve loss of drilling fluid, and to prevent cross-contai"nin tion of a~uifers. 

Dilling through b rock is initiated by using a diamond-tipped core bit threade to a drill rod (outer core 
b rrel) with a e of drilling determined by the downward pressure, rotation sp of drill rods, drilling 
fl id pressu In the borehole, and the characteristics of the rock (mineralogy, cemen 'oh, weathering). 
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"~ STANDARD SIZES OF CORE BARRELS AND CASING -; 
C~SiZe Nominal* SetS~* 

0.0. 1.0. 0.0. / 1.0. 

RWf ~ 1 5/32 3/4 1.160 / 0.735 

EWf 

"'" 
1 1/2 29/32 1.479" 0.905 

EX, EXL, EWG, EWM "'- 1 1/2 13116 1:110 0.845 

AWf ""'-t 7/8 1 9/32 ,/f.875 1.281 
AX,AXL,AVVG,A~ 1~ 1 3/16 / 1.875 1.185' 

Bwt 2 3/8'" 1 3/4 . 2.345 1.750 

BX,BXL,BVVG,BVVM 2 3/8 ~ 1 5/8 / 2.345 1.655 

NWf 3 ~ 5/}6 2.965 2.313 

NX, NXL, NVVG, NVVM 3 2~8 2.965 2.155 

HWf 3 29/32 - fi 3/1~ 3.889 3.187 

HVVG 3 29/32 / 3 '" 3.889 3.000 

2 3/4 X 3 7/8 3 7/8 / 2 3/4 "" 3.840 2.690 

4 X 5 1/2 5 ,1/2 / 4 ~35 3.970 

6 X 7 3/4 ,7 3ty' 6 7.6~ 5.970 

AX VVire line --'_I 1.//8 1 1.875 "- 1.000 

BX VVire line --'_I /2 3/8 1 7/16 2.345 "- 1.437 

NX VVire line 1 I / ,3 1 15/16 2.965 " 1.937 

-:--

• All dime~~ inches; to convert to millimele",. multiply by 25.4. .~ 
_1_, _I VVire line mens ions and designations may vary according to manUfact~rer. 

'--

"' 
J 
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ST OARO SIZES OF CORE BARRELS AND CASING 

PAG TWO " . ' 

Size O~ations Casing' APproXi~1 Core 
,Coupling . Olar ter 

Casing; 

~ 
0.0., 1.0., Core 

l 
Thinwall, 

Casing' COUp·, gs Casing Inches Inches Casing barrel Drill rod Inch Inches 
coupling; 0.0., bit 0.0., bit.O.D., 0.0., 

Inches 
,. 

Inches Inches~ Inches Casing 
bits; Core 

'" barrel bitS / 
RX RW 1.43'1\. 1.437 1.188 1.485 1.160 1.0~ - 0.735 

EX E 1.812 ~.812 1.500 1.875 ·1.470 1)f13 0.845 0.905 

AA. A 2.250 ~50 1.906 2.345 1.875 /1.625 1.185 1.281 

-eX B 2.875 2.8"- 2.375 2.965 2.340/ 1.906 1.655 1.750 

NX N 3.500 3.500 ,3.000' 3.615 2.~ 2.375 2.155 2.313 

HX HW 4.500 4.500 ~38 4.625 Z'890 3.500 3.000 .3.187 

RW RW 1.437 ~ 1.485 V 1.160 1.094 - 0.735 

EW 8N 1.812 I 1.87)1 . 1.470. 1.375 0.845 0.905 

AW AW 2.250 ~5 . 1.875 1.750 1.185 1.281 

BW BW 2.875 C 
C) , A·~5 2.345 2.125 1.655 1.750 
c:: 

NW NW 3.500 .'0 

)I 3.61~ 2.965 2.625 2.155 ' 2.313 ..., 
HW HW 4.500 ..r::: 4.625 \.3.890 3.500 3.000 3.187 (1) 

:::J 

PW - 5.500 u: 5.650 '" - - -
SW - 6.625 

/ 
6.790 .~ - - -

UW - 7.625 7.800 -\ - - -
ZW - 8.625 8.810 - '\- - -
- AA.--'_' - /- - - 1.875 1~0 1.000 -
- BX--'~\ -/ '- - - 2.345 2.25\ 1.437 -
- NX--, \ -r - - - 2.965 2.813 \ 1.937 -

... All ens ions are in inches; to convert to millimeters, multiply by .4. 

-'_I Wi ,line dimensions and designations may vary according to manufa rer. 
, 

NOMIN DIMENSIONS FOR DRILL CASINGS AND ACCESSO ES. 
(DIA NO CC;>RE DRILL MANUFACTURERS ASSOCIATION). 2 -

0:-2889 
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enetration of typically less than 6 inches per 50 blows using a 140-lb. hammer dropping 30 in es 
a . ch split-barrel sampler shall be considered an indication that soil sampling methods y not e 
appli ble and that coring may be necessary to obtain samples. 

tions are encountered that are too hard to be sampled by soil sampling meth 
diamond cor drilling procedure may be used: 

• Firmly seat a aSing into the bedrock or the hard material to prevent loose mat Is from entering t e 
hole and to pre nt the loss of drilling fluid return. Level the surface of the ro or hard material wh 
necessary by the e of. a fishtail or other bits. If the drill hole can be retain. open without the casin 
and if cross-contaml unlikely, leveling may b 
omitted. 

• Begin the core drilling usin After drilling n 
more than 10 feet (3 m), rem e the core barrel from the hole nd take out the core, If the cor 
blocks the flow of the drilling id during drilling;. remove e core barrel immediately. In so 
materials, a large starting size may e specified for the corin tools; where local experience indicate 
satisfactory core recovery or where h d, sound materials e anticipated, a smaller size or the single 
tube type may be specified and longer s may be drill . NXINW size coring equipment is the mos 
commonly used size. 

When soft materials are encountered that p less than 50 percent recovery, stop the cor 
drilling'. If soil samples are desired, secure uch samples in accordance with the procedure 
described in ASTM Method D 1586 (Split-ba I mpling) or in Method D 1587 (Thin-Walled Tub 
Sampling); sample soils per SOP SA-1.3. 'amond core drilling when refusal materials ar 
again encountered. 

• Since rock structures and the occurr ce of seams, fissur ,cavities, and broken areas are amon 
the most important items to be dete ed and described, take ecial care to obtain and record thes 
features. If such broken zones or vities prevent further adva ce of the boring, one of the followin 
three steps shall be taken: (1) ment the hole; (2) ream and ca ; or (3) case and advance with th 
next smaller size core barrel, conditions warrant. 

In soft, seamy, or othe . e unsound rock, where core recovery m be difficult, M-design core 
barrels may be used. I hard, sound rock where a high percentage of c re recovery is anticipated, 
the single-tube core b el may be employed. 

Rock S~ pie Preparation and Documentation 

Once the rock c ing has been completed and the core recovered, the rock core s all be carefully 
removed from e barrel, placed in a core tray (previously labeled "top" and "bottom" to av 'd confusion), 
classified, an measured for percentage of recovery as well as the rock quality designation ( (0). Each 
core shall described, classified, and logged using a uniform system as presented in SOP -1.5. If 
moisture ontent will be determined or if it is desirable to prevent drying (e.g., to prevent shrinkage f clay 
ormat" Ils) or oxidation of the core, the core shall be wrapped in, plastiC sleeves immediately fter 
og . g. ,Each plastic sleeve s/:lall be labeled with indelible ink. The boring number, run number, and e 
o ge represented in each sleeve shall be included, as well as designating the top and bottom of t 
ore run. 
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The depth fr the surface of the boring to the top' and bottom of the drill run and ru 
marked on the ooden partitions with indelible ink. A wooden partition (wooden bloc shall be placed a 
the end of each r with the depth of the bottom of the run written on the block. Tli e blocks will serve t 
separate successive' ore runs and indicate depth intervals for each run. The or r of placing cores sha 
be the same in all cor oxes. Rock core shall be placed in the-box so that, en the box is open, wit 
the inside of the lid faci the observer, the top of the cored interval cont ned within the box is in th 
upper left corner of the bo and the bottom of the cored interval is in th lower right comer of the box 
The top and bottom of each c e·obtained and its true depth shall be cl rly and permanently marked 0 

each box. The width of each ro must be compatible with the core d' meter to prevent lateral movemen 
of the core in the box. Similarly, empty space in a row shall be ed with an appropriate filler material 
or spacers to prevent longitudinal m ement of the core in the bo . 

The inside and outside of the core-box Ii shall be marked b ndelible ink to show all pertinent data on the 
box's cOntents. At a minimum, the followi information s I be included: 

< 

• Project name. -: . 
• Project number. 
• Boring number. 
• Run numbers. '" . 
• Footage (depths). 
• Recovery. 
• RQD (%). 
• Box number and total number of b 

, 
For easy retrieval when core boxe are stacked, the sides and ds of the box shall also be labeled and 
include project number, boring n ber, top and bottom depths of c e and box number. 

Prior to final closing of the c re box, a photograph of the recovered c re and the labeling on the inside 
over shall be taken. If m sture content is not critical, the .core shall b wetted and wiped clean for the 

photograph. (This will he to show true colors and bedding features in the res). 

6.0 

Basic Procedures of Soil Sampling. Acker Drill Co., Scranton, 

American Insti te of Steel Construction, 1978. Manual of Steel Construction, 7th 
Institute of S el Construction, New York, New York. 

ociety for Testing and Materials, 1987: ASTM Standards D1587-83, D1586-84, a d D1452-
Annual Book of Standards, ASTM, Philadelphia, Pennsylvania, Vol. 4.08. 

Am can Society for Testing and Materials, 1989. Standard Practice for Diamond Core Drillin for ite 
ASTM Method D2113-83 (reapproved 1987), Annual Book of Standards, AST , 
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ATTACHMENT A 

~ 
- DRILLING EQUIPMENT,SIZES 

, 

~ Drill~n9 Component Designation or ' 0.0. 1.0. Cfongl.D. 
Hole Size (Inches) (Inches) (Inches) nches) 

Hoq~ (Ref. 7) 6 1/4 5 2 1/4 / 
6 3/4 5 3/4 2 3/4 / -
7 1/4 6 1/4 3 1/4 / -

.' 13 1/4 12 ,6/ -
Thin Wall Ture~ -- 2 /,/8 --
(Ref. 7) 

- 2 112 /23/8 -
- 3 / 2 7/8 -

I'\. - 3 112/ 3 318 -
.- "'- -- 4~ 4 3/8 -

."" - ~ 4 3/4 -
Drill Rods (Ref. 7) ~ J1 3/32,. 23/32 13/32 

~ V 1 3/8 15/16 7116 

AW "'-/ 1 3/4 1 1/4 5/8 

BW A 2 1/8 -'1 3/4 3/4 
I 

NW/ r'\. 2 5/8 . 2 1/4 1 3/8 ~ 

H}Y 
, . ~ 1/2 3 1/16 2 3/8 

;E. 1 '5(16 7/8 7/16 

/A 1 51"" 1 1/8 9/16 

L B 1 7/8 '\ 1 1/4 5/8 

1/ N 2 3/8 I'\. 2 1 
.. 

~ 
Wall Thickness 

/ (Inches) 

Driven External Coupled 2 112 2.875 2.32~ 0.276 
Strong Steel* Casing (Ref ) 

3 3.5 2.9 1\ 0.300 

3 112 4.0 3.364 '\ 0.318 

4 4.5 3.826 '\ 0.337 

5 5.63 4.813 ~75 
6 6.625 5.761 0.4~ 
8 8.625 7.625 0.500 '" 
10 10.750 9.750 0.500 "\ 

I 

12 12.750 11.750 0.500 

~ Add twice the casing wall thickness to cosing 0.0. to obtain the approximate D.O. of the external 
pipe couplings. . 

019611/P Tetra Tech NUS, Inc. 
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4.TTAr. ... MENT A 
DRILLING EQUIPMENT SIZES 

) 
~ 

PAGElWO 

Drilling Component Designation or 0.0. 1.0. CO~r 

"" 
Hole Size (Inches) (Inches) (Inch ) 
(Inches) 

Flus Coupled Casing RX 1 7/16 1 3/16 /3/16 
(Ref.7J 

EX 1 13/16 1 518 V 1 112 

AX 2 1/4 2 / 1 29/32 

BX. 2 718 29/17 2 3/8 

NX 3 1/2 3)116 3 

HX 4 1/2 /f 1/8 3 15/16 

Flush Joint Casing (Ref. 7"'- RW 1 7116 7 1 3/16 

1\.. EW 1 13/16 /' 1 112 

"'\. AW 2 1/47 1 29/32 

"'\.BW - 2 7},K 2 3/8 

~ 3/'1/2 3 

HW\. /4 112 4 

PW .'\. / 5 1/2 5 

SW Y 6 5/8 6 

UW / '\. 7 5/8 7 

ZJN/ '\.8 5/8 8 

Diamond Core Barrels -~ 
"12 

7/8** 
(Ref. 7) 

tfNM 1 7/~· 1 1/S-

IBWM 2 3/S '\. 1 SIS-

I NWM 3 I\. 2 1/8 .. 

il HWG 3 7/8 ""\ 3 

2 3/4 x 3 7/S 3 7/8 ~1/16 
4 x 5 1/2 5 112 3 1"s{16 

6 x 7 3/4 7 3/4 5 15"~ 
AO (wireline) 1 57/64 1 1116**" 

BO (wireline) 2 23/64 1 7/16- , I\. 
NQ (wireline) 2 63/64 1 718 . '\. 

. HQ (wireline) 3 25/32 2 112 ~ 

** B se of the fragile natu,e of the core and the difficulty 10 identify rock delails. use ~ \ 
di eter core (1 3/S") is not recommended. 

" l7 
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