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1. Introduction

This document presents a Work Plan for monitoring well installation at 
the former Sylvania Electric Products Incorporated (Sylvania) facility, at 

70, 100, and 140 Cantiague Rock Road in Hicksville, New York (Figure 

1) (the Site). The plan was prepared by O'Brien & Gere Engineers, Inc.  

(O'Brien & Gere) on behalf of GTE Operations Support Incorporated 
(GTEOSI) on a voluntary basis, in cooperation with New York State 

Department of Environmental *Conservation (NYSDEC). Upon 

acceptance by NYSDEC, -this plan will be considered a supplement to 

Exhibit B of the Voluntary Cleanup Program (VCP) agreement between 

GTEOSI and NYSDEC. The work is schedule to take place during the 

Air Techniques Plamt shut down in June and July 2001.  

Although this has been designed to act as a stand alone document in 

terms of ground water; the reader is referred to the Work Plan (April 

1997), the Final Investigative Report Former Sylvania Electric Products, 

Inc. Facility, Hicksville, New York (Revision 2: December 2000), and the 

'Supplemental Investigative Report Former Sylvania Electric Products, 

Inc. Facility, Hicksville, New York (Revision 1: July 2001) for Site soils 
and additional inforniation.  

The Site currently consists of three properties: Air Techniques (70 

Cantiague Rock Road), Magazine. Distributors, Incorporated (100 

Cantiague *Rock -Road) and GTEOSI (the former Gilbert Displays, 

Incorporated at 140 Cantiague Rock Road). The Gilbert Displays parcel 

was purchased by GTEOSI in the fall of 1999 and was vacated in 
October 2000.  

.The purpose of this plan is to outline the monitoring well installation 

activities. The activities are designed to collect sufficient environmental 
data to: 

* evaluate the ground water concentrations of on Site residuals; 

* define potential Site sources; 

* assess the need for remedial actions; 

* evaluate ground water flowý direction; and 

* delineate potential exposure pathways that may affect public health.  

This plan is divided into the following chapters.  

* Introduction - introduces the reviewer to the Site including project 

objectives, approach, scoping and general Site information; 
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"* Field investigation; 

"* Report Preparation; 

"* Project Organization; and 

"* Schedule - presents the schedule for installation of the monitoring 
wells.  

1.1. Project objectives 

The following project objectives and methods to accomplish these 
objectives have been established for the investigation and are provided 
below: 

"* Identify possible impacts of solvents to ground water; 

"* Establish ground water flow direction; 

"* Evaluate ground water quality c6nditions in areas not monitored by 
the existing monitoring well network; 

"* Assess the potential need for remedial actions; and 

"* Delineate potential exposure pathways that may affect public health.  

In conjunction with meeting the goals and intent of New York State's 
VCP, the monitoring well installation has been designed to achieve these 
objectives in a manner consistent with the National Contingency Plan (40 
CFR Part 300) and in recognition of regulatory guidance that has been 
developed to assess environmental conditions associated with sites of 
this type. This regulatory guidance includes, but is not limited to, 
Guidance for Conducting Remedial Investigations and Feasibility 
Studies Under CERCLA - Interim Final (USEPA 1988), applicable 
portions of 6 NYCRR Parts 370 to 376 and 6 NYCRR Parts 380 and 381.  

1.2. Project approach 

The areas of investigation were defined based on the results of the 
samples collected during the initial soil and ground water investigation, 
the supplemental investigation and at the request of NYSDEC personnel.  
More information on well locations and procedures are in the Field 
Sampling Plan (FSP) (Appendix B). The selected approach assumes 
access to the properties currently comprising the Site can be obtained. If 
access difficulties are encountered, the investigative approach and 
schedule to implement the Work Plan activities may require 
modification.

O'Brien & Gere Engineers, Inc. 2 Final: July 12,2001 
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SI1. Introduction

1.3. Project scoping 

The initial project scoping and field activities focused primarily on data 
gathering. The supplemental investigation used the data previously 
collected to further define the nature and extent of compounds detected.  
The monitoring well installation 'activities will evaluate ground water 
quality conditions in areas not monitored by the existing monitoring well 
network.  

In July and August 1999 aisoil and ground water investigation was 
conducted at the Site and surrounding properties to evaluate the 
nature and extent'of residual radionuclides (uranium and thorium) 

and solvents. The results'of these efforts were presented in the 
Investigative Report dated January 2000, revised December 2000 
(O'Brien & Gere 2000). A supplemental investigation was conducted 
in November 2000. The results of these efforts were presented in the 
Supplemental Investigative Report dated March 2001, revised July 
2001 (O'Brien & Gere 2001).  

* Telephone Conversiations and written correspondence with NYSDEC 
were held to obtain their perspective on applicable investigative and 
"analytical methodologies.  

1.4. Current site and area usage 

The Site is in west central Long Island, approximately one-mile west of 
Hicksville, New York (Figure 1). Historically, the Site was comprised of 
three main buildings (designated as buildings 1, 2, and 4) used to 
fabricate reactor fuel elements and twelve support buildings. With the 
exception of a portion of building 4, which now houses Air Techniques, 
Inc., the Site buildings were demolished prior to 1970. The original 
property (Lots 79 and 80) was subdivided into three new parcels with 
new lot numbers (GTEOSI 1996).  

The current Site is comprised of three buildings. Approximately 95 
percent of the 9.5-acre Site is either paved or occupied by buildings and 
has little topographic relief. Land use on-Site and directly to the north, 
west and south is a mix of commercial and industrial businesses. The 
Site, which is fenced, is bounded by the Nassau County Parks 
Department golf course driving range to the east, Cantiague Rock Road 
to the west, General Semiconductor (former General Instruments) to the 
south and the Nassau County Department of Public Works (DPW) to the 
north. For clarity and consistency, the name General Semiconductor has 
been retained in this Work Plan.  

The former Gilbert Displays building, on the north side of the Site and 
immediately south of the Nassau County DPW, is a 54,500 square foot 
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one-story office and industrial building reported to have been constructed 
in 1968. Magazine Distributors is centrally located on the Site and 
consists of a commercial building (79,200 square feet) bounded by 
parking lots on all sides. Air Techniques Inc., on the south side of the 
Site, consists of an approximately 210,000 square foot one-story brick 
building. This property (Lot 94) was purchased by Air Techniques in 
1979, and was expanded to the east after an adjacent lot (Lot 105) was 
purchased from Nassau County (ERM 1997).  

1.5. Ground water and soil radionuclides 

Approximately 160 borings have been advanced at the Site. Samples of 
both soil and ground water were screened in the field using field 
instrumentation and' analyzed by O'Brien & Gere Laboratories, Inc. for 
radionuclides, metals, PCBs, volatile organic compounds (VOCs), and 
semi volatile organic compounds (SVOCs). Findings suggest that there 
are isolated areas of above background radiation on each of the 
properties investigated (O'Brien & Gere 2000). However, no immediate 
health hazard exists given that exposures are well within referenced 
acceptable levels. Except for some exposed surface soils at the rear of 
Gilbert Displays and Magazine Distributors, soils with above 
background levels of radionuclides are beneath pavement or occur 
several feet bgs. Tetrachloroethylene (PCE) and trichloroethylene (TCE), 
common solvents, were found to exist in several subsurface locations at 
the rear of Gilbert Displays and Magazine Distributors as well as in the 
ground water from existing monitoring wells.

O'Brien & Gere Engineers, Inc. 4 Fi 
\\GEMINIALTNSYRACUSEdIV82\PROJECTS\58165816009\5_RPTS\WORKPLAN\monitoring wells\mwwprev2.doc

nal: July 12,2001



2. Field investigation

Review of available information and conversations with NYSDEC 
personnel suggest that a ground water investigation is necessary to 
evaluate ground water quality conditions in areas not monitored by the 
existing monitoring well network The monitoring well installation is 
expected to take about twelve days to complete.

The ground water investigation is briefly presented in the task 
descriptions within this chapter.-The health and safety plan (HASP) is 
presented as Appendix A. Specific field sampling procedures to be used 
during the implementation of Site activities are included in the FSP 
attached as-Appendix B. In addition, quality assurance/quality control 
(QA/QC) procedures were presented in the Quality Assurance Project 
Plan (QAPP), Appendix C. Key ,Project individual resumes not 
previously accepted by NYSDEC are provided as Appendix D.  

2.1. Task 1: Project planning 

Project planning is-an on-going task. Planning activities will include 
"communication with NYSDEC personnel, meetings with property 
owners to discuss the 'proposed' scope of work, and preparation of 
appropriate subcontracts and plans.  

2.2. Task 2: Mobilization 

Site preparation activities will 'be initiated prior to field activities.  
Preparation activities include mobilization of support facilities and 
equipment and notifying current property owners and NYSDEC of 
planned activities.' O'Brien.& Gere personnel will log borings, perform 
appropriate field-testing including scanning soils for radioactivity, collect 
analytical samples and interface with NYSDEC personnel and property 
owners as necessary on behalf of GTEOSI.  

NYSDEC and current property owners will be notified approximately 
one week prior to the commencement of field activities, unless field 
conditions dictate otherwise. In this case, NYSDEC as well as current 
property owners will be informed as soon as the activity is scheduled, but 
before it is implemented.
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2.3. Task 3: Survey 

A survey will be performed by a surveyor licensed in the State of New 
York. Elevations at the monitoring wells will be measured and the 
elevation data will be used to evaluate ground water flow direction.  

2.4. Task 4: Ground water investigation 

The ground water investigation will consist of the advancement and 
installation of five monitoring wells (Figure 2). The installation will 
begin with two deep wells being installed simultaneously. The purpose 
of doing so is to evaluate the presence of a confining layer and if it is 
continuous. Continuous soil cores will be collected from each deep well 
location. The cores will be obtained using two Rotosonic® drill rigs. The 
Rotosonic® drilling method uses an oscillating drill head to quickly 
advance through the subsurface generating minimal cuttings. A more 
detailed description of the Rotosonic® drilling method is provided in the 
FSP (Appendix B).  

The soil cores will be screened for radioactivity and VOCs. Two of the 
borings will be advanced to about 80 feet and three of the borings will be 
advanced to the. first confining layer or to a maximum of 220 feet. The 
shallow wells will be screened at or approximately 2 feet below the water 
table using a 10-foot screen.  

Final deep well depths will be dependent upon field findings. Borings 
will be terminated at the first confining layer, refusal, or 220 feet bgs.  
For the purpose of this work plan, a confining layer is defined as 2-feet 
or more of solid clay or 5-feet or more of a sandy clay. Deep wells will 
be screened based on the field data and when possible with respect to the 
other wells (criteria are provided in the FSP) using a 10-foot screen. The 
wells will be screened deeper than 100 feet bgs.  

In August 2001, ground water samples will be collected from each of 
these wells using low flow sampling techniques. Specific field 
procedures and drilling and sampling methodologies are presented in the 
FSP.

O'Brien & Gere Engineers, Inc. 6 Final: July 12, 2001 
\\GEMIN1\ALT•SYRACUSE\DIV82\PROJECrS\5816\5816009\5jRPTS\WORKPLAN\monitoring wells\mwwprev2 doc



2 Field investigation 

2.5. Task 5: Restoration of surfaces 

Advancing soil borings using Rotosonic® drilling methods provides 
limited disruption to the ground surface. Each boring will be completed 
into a flush mounted monitoring well. The surfaces around the wells will 
be restored to predrilling conditions to the extent feasible.
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3. Report preparation

An Interim Technical Memorandum (ITM) was completed in March 
1998 and was included as Exhibit A in the March 1998 Work Plan.  
Monthly progress reports continue to be issued as outlined in Section II 
of the VCP Agreement. The Final Investigative Report (O'Brien & Gere 
2000), presenting the results and the conclusions of the investigation, 
was submitted to NYSDEC and other involved regulatory agencies in 
January 2000 (revised December 2000). A Supplemental Investigative 
Report (O'Brien & Gere 2001) was submitted in March 2001 (revised 
July 2001). A letter report will be submitted following the completion of 
the well installation. The report will include: 

"* an updated Site map; 

"* field investigation results; 

"* laboratory analysis; and 

"* conclusions of the investigation.  

This information is intended to supplement the Final Investigative 
Report (O'Brien & Gere 2000) and Supplemental Investigative Report 
(O'Brien & Gere 2001).
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4. Project Organization

4.-Project organization 

Key project individuals and lines of communication are shown in the 
organization chart (Figure 3). Resumes not previously provided to and 
approved by NYSDEC are included as Appendix D.  

GTE Operations Support Incorporated 

O'Brien & Gere will report to Alvin Ludwig, GTEOSI Vice President, 
Controller, throughout the investigation and act at his direction. Mr.  
Ludwig will perform the following: 

"* obtain access agreements from current Site owners; 

"* provide comments on draft reports and approve final project reports; 

"* act as the primary interface with NYSDEC; 

"* approve changes to the scope of work and schedule; and 

"* administer the overall project on behalf of GTEOSI.  

O'Brien & Gere will support Mr. Ludwig in the performance of the 
above activities at his discretion. Ms. Jean Agostinelli, GTEOSI, will 
assist Mr. Ludwig. In turn, O'Brien & Gere will report to Ms. Agostinelli 
in Mr. Ludwig's absence and at his direction.  

Project Officer 

Swiatoslav W. Kaczmar, Ph.D., CIH, will act as Project Officer on 
behalf of O'Brien & Gere. As Project Officer, it is Dr. Kaczmar's 
responsibility to participate in project planning and design, review, 
approve, and sign any reports issued by O'Brien & Gere, certify that 
work was performed in accordance with the Work Plan, allocate staff and 
other resources to the project, and review and administer subcontracts.  

Project Manager 

Jeffrey E. Banikowski, CPG, LSP, will act as Project Manager. As 

Project Manager, Mr. Banikowski will have responsibility for the 

implementation and completion of each of the tasks identified in the 
Work Plan. Mr. Banikowski will manage the technical and 
administrative aspects of the project, function as the firm's principal 
client contact, and interface with regulatory agencies at GTEOSI's 
direction. The data management, data validation, and geographic 

information system support team will also report directly to Mr.  
Banikowski throughout the project.  
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Field Operations Supervisor 

Ms. Pam Cox will act as Field Operations Supervisor. As Field 
Operations Supervisor, Ms. Cox will be responsible for day to day field 
operations including overseeing monitoring well installation, sample 
collections, mobilization, demobilization activities, and overall in-field 
coordination with subcontractors, regulatory agencies, and property 
owners. Ms. Cox will assist Mr. Banikowski in Project Manager tasks.  

Radiation Safety Officer/Industrial Hygienist/Risk Assessor 

Thomas Lavoy, CHP, will act as project Radiation Safety Officer. Mr.  
Lavoy's responsibilities include: oversight of radiation health and safety, 
review and interpretation of sample analyses related to radionuclides 
train and provide technical knowledge on radiation equipment and 
represent GTEOSI in matters of radiation and health physics. Mr. Lavoy 
will report to the Project Manager. If necessary, Mr. David Wilson, CIH, 
will be available to assist Mr. Lavoy in the performance of his duties 
relative to an indoor radiation survey.  

Site Safety and Health Coordinator 

A Site Safety and Health Coordinator (SSHC) will be assigned to the 
project to implement a Health and Safety Plan (Appendix A). The SSHC 
will report to the Project Manager and Radiation Safety Officer. The 
SSHC will conduct daily health and safety briefings with Site workers, 
review health and safety procedures prior to each days work activities, 
review decontamination protocols, perform air monitoring for health and 
safety purposes, and maintain health and safety records. The SSHC will 
also assist the Field Operations Supervisor.

O'Brien & Gere Engineers, Inc. 12 Fi 
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5. Schedule

The monitoring well installation is planned for July 2001 (Figure 4). The 
schedule assumes the Work Plan will be reviewed and agreed upon by 
the NYSDEC and NYSDOH and that access to the Site can be achieved 
in a timely fashion. The schedule has been developed in the belief that it 
is in the best interests of both GTEOSI and New York State to 
investigate the Site to the extent of GTEOSI's involvement as 
expeditiously as possible. For this reason, GTEOSI offers this schedule 
for regulatory examination and barring any unforeseen circumstances 
that would cause delay, commits to its implementation.
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1. Introduction

1.1. General 

This Health and Safety Plan (HASP) has been developed to provide 
general 'procedures to be'followved by personnel while performing work 
at the formner Sylvania Electric Products Incorporated facility in 
Hicksville, New York (the Site).  

This HASP describes -the' minimum responsibilities, training 
requirements, protective equipment,-and standard operating procedures 
to be used to" address •potential health and safety hazards while in 
construction areas. This plan specifies 'procedures and equipment to be 
used during work activities and emergency response to minimize 
exposures of peisonnel -to hazardous materials. The selection of 
protective equipment is in accordance with the Code of Federal 
Regulations (CFR) 29 CFR 1910.32.  

Although-this HASP can be made available to interested persons for 
informational- purposes, GTE Operations Support Incorporated 
(GTEOSI) does not assume responsibility for the interpretations or 
•activities of any persons or entities other than employees and contractors 
of GTEOSI.  

1.2. Site background 

The former Sylvania fýcility is located at 70-140 Cantiague Rock Road, 
Hicksvill6, New York in Section 11, Block 499, and Lots 94, 99, and 100 
of the Nassau County- Land and Tax Maps. GTEOSI's predecessor 
companies'in interest operated processing units at this facility from 
approximately 1952 until 1966. These cbmpanies fabricated fuel element 
plates for variduslcustomers. The fabrication process included melting, 
shearing, punching, pressing, k velding, heating, brazing, machining, 
powder blending, sintering, and chemical cleaning and milling.

June 22,2001 A-i O'Brien & Gere Engineers, Inc.
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1.3. Implementation of the HASP 

The requirements and guidelines presented in this HASP are based on 
information contained in a variety of Site historical reports referenced in 
the Work Plan dated March 1998 and revised May 1998. This HASP 
incorporates by reference the applicable Occupational Safety and Health 
Administration (OSHA) requirements in 29 CFR Part 1910 and 29 CFR 
Part 1926. This HASP will be available for inspection and review by Site 
workers and regulatory personnel while work activities are underway.  
Site workers are required to comply with this HASP when conducting 
the Site activities listed in the Work Plan. Site workers will notify the 
GTEOSI Representative or the Site Safety and Health Coordinator 
(SSHC) of matters of health and safety. The SSHC is responsible for 
informing the Project Manager and Radiation Safety Officer of 
monitoring activities, monitoring compliance with the provisions of this 
HASP, and for modifying this HASP to the extent necessary if Site 
conditions change.  

Non-intrusive activities: Non-intrusive activities within the Contractor's 
scope of work are those that do not have the potential to jeopardize the 
health and safety of Site workers, the public, or the environment with 
respect to Site related process residuals. Hazardous waste operations 
training per 29 CFR 1926.65 is not required. However, all other 
applicable health and safety regulations, GTEOSI requirements, and 
HASP requirements must be followed.  

Intrusive activities: Intrusive activities within the Contractor's scope of 
work are those which have the potential to cause health and safety 
concerns to Site workers, the public, or the environment. These activities 
and any non-intrusive activities conducted in an Exclusion Zone require 
training per 29 CFR 1926.65 for potential chemical hazards.  

This HASP is specifically intended for GTEOSI's personnel and 
contractors who will be conducting activities within the defined scope of 
work in specified areas of the Site. For the purposes of this HASP, the 
Contractor is defined as the engineering firm who will perform work on
Site under contract to GTEOSI. The Contractor will inform Site 
personnel, subcontractors, and visitors of potential safety and health 
hazards and the contents of this HASP. The above persons are 
responsible for complying with regulations, GTEOSI policies, and 
provisions of this HASP applicable to the work that they are performing.  
This HASP may be provided to interested parties for informational 
purposes, however, the HASP is specifically intended for the conduct of 
activities within the scope of work of the Contractor.  

Future actions that may be conducted at this Site and unexpected 
conditions that may be encountered may necessitate the modification of 
the requirements of this HASP. The SSHC will recommend 
modifications to the HASP. The Contractor's Project Manager will have 
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2. Hazard analysis 

responsibilityfor approving them. Modifications to this HASP shall be 
outlined on the Revision Summary page.  

1.4. Project organization 

All personnel involved in the activities at the Site implicitly have a part 
in implementing the HASP. Among them, the contractors Project 
Officer, Project Manager, Field Supervisor, SSHC, and radiation safety 
officer have specifically designated responsibilities. Their names and 
telephone numbers are listed in Table 1-1.  

Key project personnel and their responsibilities are discussed below.  

Project officer:' The Project Officer is responsible for the overall 
administration and technical execution of the project. The Project Officer 
is further responsible for the acquisition and delegation of resources 
necessary for project completion and HASP implementation.  

Project manager: The Project Manager reports to the Project Officer 
and is directly responsible for the-technical progress and financial control 
of the project.  

Field supervisor: The 'Field Supervisor is responsible for coordinating 
the project field requirements, overseeing daily activities of the project 
and implementing health and safety requirements in the field. The Field 
Supervisor is also responsible for conducting periodic safety inspections 
independent of the SSHC and correcting observed deficiencies on this 
Site.  

Site safety, and health coordinator (SSHC): The SSHC for Site 
workers reports to the Projec Manager, coordinates and establishes 
operating standards and coordinates overall project safety and health 
activities for the Site. The SSHC reviews project plans and revisions to 
plans to determine that safety and health procedures are maintained 
throughout'the investigation. The SSHC audits the effectiveness of the 
HASP on a continuing basis and suggests changes, if necessary, to the 
Project Manager. In matteis&of health physics, the SSHC will consult 
with the Radiation Safety Officer.  

Specifically, the SSHC is responsible for the following actions: 

a Provide a complete copy of the HASP at the Site before the start of 
activities; 

0 Familiarizing workers with the HASP; 
* Conducting on-Site health and safety training and briefing sessions; 
* Documenting the availability, use, and maintenance of personal 

protective and other safety or health equipment; 
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"* Maintaining safety awareness among Site workers and 
communicating safety and health matters to them; 

"* Reviewing field activities for performance in a manner consistent 
with contractor policy and this HASP; 

"* Monitoring health and safety conditions during field activities; 
"* Coordinating with emergency response personnel and medical 

support facilities; 
"* Notifying the Project Manager of the need to initiate corrective 

actions in the event of an emergency, an accident, identification of a 
potentially unsafe condition, encountering a health or safety 
problem, or identification of an exception to this HASP; 

"* Recommending improvements in safety and health measures to the 
Project Manager; 

"* Conducting safety and health performance and system audits; 
"* Selection and inspection of personal protective equipment (PPE); 
"* Ensuring that the daily Health and Safety Log is available for review 

when requested by a GTEOSI Representative; and 
"* Forwarding all accidentlemergency reports to the GTEOSI 

Representative within 24 hours.  

The SSHC has the authority to recommend that the Project Manager take 
the following actions: 

"* Suspend field activities or otherwise limit exposures if the health or 
safety of any Site worker appears to be endangered; 

"* Notify Site workers to alter work practices that the SSHC deems to 
not protect them; and 

" Suspend a Site worker from field activities for violating the 
requirements of this HASP.  

Radiation safety officer (RSO): The RSO will report directly to the 
Project Manager and will be available to answer questions regarding 
health physics issues. Any unusual conditions encountered during 
invasive field activities will require radiological monitoring coordinated 
by the Site RSO.  

Table 1-1 Project personnel 

Name and title Telephone 

Swiatoslav Kaczmar, Project Officer 315-437-6100 

Jeffrey Banikowski, Project Manager 315-437-6100 

Pam Cox, Field Supervisor 315-437-6100 

Jason Hudson, Site Safety and Health Coordinator 315-437-6100 

Tom LaVoy, Radiation Safety Officer 315-437-6100 
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2. Hazard analysis 

2.1. Potential exposures 

The SSHC is responsible for administering the Contractor's Hazard 
Communication Program. This Hazard Communication Program will 
document that Site workers are informed about the hazards associated 
with chemicals used on the job per OSHA HAZWOPER standards (29 
CFR 1910.120 and 1926.65) and the location of the material safety data 
sheets (MSDS) for materials brought on-Site. Health hazard information 
for Site chemical hazards is summarized below and in Table 2.1. Table 
2.2 lists the highest and average concentrations of various compounds 
and radioisotopes that have been detected in Sites soil and ground water.  
(Note: the highest concentrations of these materials are in confined areas 
of the Site). The MSDS forms for hazardous materials brought on Site 
will be in the Contractor's trailer or other suitable location.  

2.1.1. Exposure pathways 

Possible exposure pathways are inhalation of organic vapors, PCE/TCE, 
or radioisotopes adhered to respirable dust particles, if any, listed in 
Table 2.2 released from soils; inhalation of dusts; accidental ingestion of 
chemical compounds or radioisotopes; and skin contact/absorption with 
soils containing organic vapors and radioisotopes.  

The levels of chemical compounds and radioisotopes on the Site vary 
with location. Based upon anticipated Site activities, past Site activities, 
and prudent safety and hygiene practices during Site work, ingestion of 
Site chemical compounds or radioisotopes is highly unlikely. Exposure is 
also highly unlikely based on previous fieldwork conducted. However, as 
a precautionary measure, the breathing zone will be monitored and PPE 
will be worn to prevent adsorption of the various compounds or 
radioisotopes. The primary route of exposure is inhalation of organic 
vapors and dusts containing the chemical compounds or radioisotopes 
listed in Table 2.2. However, inhalation of airborne residuals 
approaching the OSHA Permissible Exposure Limits (PELs) at the 
breathing zone is unlikely because of natural ventilation of the work area, 
safe work practices, PPE, and air monitoring. Some compounds may 
cause noticeable odors during sampling. Confined spaces, such as inside 
tanks and in trenches (greater than 5 feet), represent special exposure 
considerations because of the reduced natural ventilation and restricted 
means of egress. Special procedures will be used to prevent injury and 
overexposure in confined spaces.  
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2. Hazard anahysis

2.2. Tasks 

Tasks to be conducted may include: 

9 -Mobilization/demobilization (non-intrusive) 
* Survey (non-intrusive) 
0 Utility markout (non-intrusive) 
* Soil screening (intrusive) 
* Manual soil sampling (intruisive) 
* Site restoration (non-intrusive) 

These tasks are presented in the attached Work Plan. Site activities will 
be conducted in accordance with the procedures described in the Work 
Plan. Both the potential health and safety hazards and the hazard control 
procedures for each task are discussed below. If additional woik tasks are 
identified after this HASP has been implemented which are not 
adequately addressed by this HASP, a task specific addendum to this 
HASP will be prepared to appropriately address the health and safety 
issues associated with the new work task before the initiation of the task 
in question. Section 11 provides a format for the task specific addenda.  

-2.3. Mobilization/demobilization 

2.3.1. Potential health hazards and compounds of concern 
There is minimal -potential for. contact with Site-related compounds 
during 'mobiliiation/demobilization activities. Site workers may be 
exposed to physical hazards related to moving equipment.  

2.3.2. Controls 
Level D PkE will be used to minimize the potential for head, foot, eye, 
and hearing injuries related to equipment movement.  
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2.4. Utility markout 

2.4.1. Potential health hazards compounds of concern 
There is minimal potential for contact with Site-related compounds 
during utility markout. Site workers may be exposed to physical hazards 
related to moving equipment.  

2.4.1. Controls 

Level D PPE will be used to minimize the potential for head, foot, eye, 
and hearing injuries related to equipment movement.  

2.5. Well installation field activities 

Field operations will consist of well installation and sampling of soil and 
ground water. The physical hazards of this operation are primarily 
associated with drilling and contact with well or soil boring contents.  

2.5.1. Potential health hazards and compounds of concern 
Hazards generally associated with well drilling operations include noise, 
utilities, moving parts, and chemicals. Noise levels exceeding the OSHA 
PEL of 90 dBA that are both a hazard and a hindrance to communication.  
Both overhead electrical and telephone wires and underground utilities in 
the area where drilling is being performed can be hazardous. Moving 
parts on the drill rig or CAT head may catch clothing or cause head 
injury. High-pressure hydraulic lines, air lines, and carbon monoxide 
from the drill rig may be hazardous.  

Soil and ground water sampling will be performed on Site. There is 
potential for encountering organic vapors and radioisotopes during 
retrieval of augers and sampling activities. Potential exposure pathways 
may include skin contact with soil contaminants and inhalation from the 
release of organic vapors from subsurface soil samples. There is a 
potential for musculoskeletal injuries when using soil collection 
equipment and bending to collect the samples, and the potential to get 
dirt in the eyes. Other hazards associated with soil sampling include 
slipping on wet, muddy surfaces created by spilled water or precipitation 
and electrical hazards associated with the use of electrical equipment 
around water or wet surfaces.  
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2. Hazard analysis 

2.5.2. Controls 
Level D PPE will be worn. Workers must wear hard hats and hearing 
protection when working near operating heavy machinery and will 
remain upwind of vehicle exhaust. Coveralls will be worn during drilling 
and when there is a need to handle or work with potentially impacted soil 
or liquid. Prior to approaching a drill rig, loose clothing will be secured 
and the boom position will be checked.  

To minimize exposure to organic vapors and radioisotopes during soil 
sampling, air in the worker's breathing zones will be monitored using 
either a photoionization detector (PID) or Mini Rae and DustTrack. Care 
will be taken to avoid dust generation. Workers will also wear lapel 
filters for the analysis of alpha radiation. Subsequent monitoring and 
respirator wear will be in accordance with Section 6.4 of this HASP.  

To further minimize 'radiation 'exposure, a series of safety screening 
procedures will be used. The cores will be scanned as they are removed 
from the borehole. A second radiation scan is performed when the 
acetate is removed from the met'al spoon. A final radiation scan is 
performed inside the trailer as the acetate is sliced open and the soil is 
logged. During the final scan the core is scanned for organic vapors 
using a PID and radionuclides using appropriate survey instruments.  

During drilling a ground fault interrupter will be used in the absence of 
properly grounded circuitry or when electrical equipment is used in wet 
conditions. Extension cords will be protected or guarded from damage 
and be maintained in good condition. The drilling subcontractor will be 
required to inspect chains, lines, cables, and high-pressure lines daily for 
weak spots, frays, and other signs of wear and make repairs as necessary.  
To avoid contact with overhead lines, the drilling subcontractor will be 
required to lower the drill rig boom prior to moving the rig.  

Employing proper lifting techniques can prevent back strain. Heavy 
equipment, such as pumps and generators, will only be lifted or moved 
with proper techniques, mechanical devices, and/or using two or three 
personnel.  

Equipment that is potentially contaminated will be cleaned to the satis
faction of the project manager or SSHO. The field sampling equipment 
will be cleaned and decontaminated using the equipment 
decontamination procedures outlined in the FSP. The field 
decontamination wastes will be collected and disposed of properly 
according to the FSP.  
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2.6. Site restoration

2.6.1. Potential health hazards and compounds of concern 
If performed, there is minimal potential for contact with Site 
contaminants during Site restoration activities. Site workers may be 
exposed to hazards related to moving equipment.  

2.6.2. Controls 
Level D PPE will be used to minimize the potential for head, foot, eye, 
and hearing injuries related to equipment movement.
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3. Personnel training

3.1. Site workers 

Site workers performing the invasive activities associated with chemical 
hazards outlined in this HASP must have completed a training course of 
at least 40 hours meeting the requirements of 29 CFR 1910.120(e) for 
safety and health at hazardous waste operations. If the course was 
completed more than 12 months before the date of Site work, completion 
of an approved, 8-hour refresher course on health and safety at hazardous 
waste operations is required.  

O'Brien & Gere employees must comply with the O'Brien & Gere 
Quality Assurance 'Manual with respect to programs including 
respiratory protection, hazard communication, auditing, and confined 
space entry.  

3.2. Management and supervisors 

In addition to the requirements described in Section 3.1 for Site workers, 
the Field Supervisor must have completed an 8-hour supervisor course 
meeting the requirements of 29 CFR 1910.120(e) on supervisor 
responsibilities for safety and health at hazardous waste operations.  

3.3. Emergency response personnel 

Site workers who respond to emergency situations involving health and 
safety hazards must be trained in how to respond to such emergencies in 
accordance with the provisions of 29 CFR 1910.120(1). Skills such as 
cardiopulmonary resuscitation (CPR), mouth-to-mouth rescue breathing, 
avoidance of blood borne pathogens, and basic first aid skills may be 
necessary.  
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3.4. Site-specific training 

Site-specific training will be provided to each Site worker governed by 
this HASP. Site workers will be briefed daily by the Field Supervisor or 
by the SSHC as to the potential hazards that may be encountered during 
that day. Topics will include: 

"* Availability and location of the HASP; 
"* Recognition and control of general Site hazards and specific hazards 

(including heat and cold hazards) in the work areas; 
"* Selection, use, testing, and care of the body, eye, hand, foot and 

respiratory protective equipment being worn and the limitations of 
each; 

"* Decontamination procedures for Site workers, their PPE, and other 
equipment used on-Site; 

"* Emergency notification procedures (including hand signals) and 
evacuation routes to be followed; 

"* Emergency response procedures and requirements; and 
"* Procedures for obtaining emergency assistance and medical 

attention.  

3.5. Training certification 

A record of employee training completion will be available upon request.  
The certificates are maintained at the O'Brien & Gere Corporate offices 
in Syracuse, New York. This record will include the dates of the 
completion of worker training, supervisor training, refresher training, 
emergency response training, and Site-specific training for Site workers.  
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4. Personnel protection

4.1. Protective equipment introduction 

The basic level of PPE to be used during activities at the Site is modified 
OSHA Level D. PPE may be upgraded based on air monitoring results or 
at the discretion of the Project Manager and based on the SSHC's 
recommendations. The SSHC and the Project Manager must approve a 
downgrade of PPE.  

If the SSHC determines that field measurements or observations indicate 
that a potential exposure is greater than the protection afforded by the 
equipment or procedures specified in this or other sections of this HASP, 
the work will be stopped, and Site workers will be removed from the Site 
"until the exposure has been reduced or the level of protection has been 
"increased. " 

Site-respirator users must be trained and medically approved to use 
respiratory protection.' Respirators issued are approved for protection 
against dust and organic vapors by NIOSH. Respirators are issued for the 
exclusive use of one worker and 'will be cleaned and disinfected after 
each use by the worker. Respirator users must check the fit of the 
respirator before each' day's use to see that it seals properly. The 
respirator must seal against the face so that the wearer receives air only 
through the air purifying cartridges attached to the respirator. No facial 
hair that interferes with the effectiveness of a respirator will be permitted 
on personnel required to wear respiratory PPE. Cartridges and filters for 
air-purifying respirators in use will be changed daily at a minimum. The 
user will inspect the integrity of air-purifying respirators daily.  

4.2. Protective equipment description 

The level of PPE that may be used on-Site is categorized as Level C or 
-. ,D, based upon the degree of protection required. The following is a brief 

description of the two levels that may be used on-Site.
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Level C. The concentration(s) and type(s) of airborne substance(s) is 
known and the criteria for using air-purifying respirators are met. The 
following constitute Level C equipment: 

"* NIOSH approved full-face or half-face, air purifying respirators with 
organic vapor cartridges, radionuclide and high efficiency dust 
(HEPA) filters 

"* Chemical-resistant clothing (overalls, chemical-splash suit, 
disposable chemical-resistant overalls) 

"• Coveralls (optional) 
"* Gloves, outer, chemical-resistant 
"* Gloves, inner, chemical-resistant 
"* Boots, outer, chemical-resistant, with steel toe and shank 
"* Optional chemical resistant boot covers 
"• Hard hat 
"* Safety glasses with side shields 
"* Face shield and safety glasses when not wearing a full face respirator 
"* Hearing protection when working in noise hazardous areas or near 

operating heavy equipment.  

Level D. A work uniform providing no respiratory protection, used only 
for prevention of skin contamination. The following constitute Level D 
equipment: 

"• Coveralls or other skin protective clothing (long sleeve shirts and 
long pants) 

"* Gloves 
"* Boots or shoes, chemical-resistant, steel toe and shank 
"* Optional chemical resistant boot covers 
"* Safety glasses or chemical splash goggles 
"• Hard hat 
"* Escape mask (optional) 
"* Hearing protection when working in noise hazardous areas or near 

operating heavy equipment.  

4.3. Protective equipment failure 

If an individual experiences a failure or other alteration of PPE that may 
affect its protective ability, that person is to leave the work area 
immediately. The Project Manager or the SSHC must be notified and, 
after reviewing the situation, are to determine the effect of the failure on 
the continuation of on-going operations. If the Project Manager or the 
SSHC determine that the failure affects the safety of workers, the work 
Site, or the surrounding environment, workers are to be evacuated until 
corrective actions have been taken. The SSHC will not allow re-entry 
until the equipment has been repaired or replaced and the cause of the 
failure has been identified.  
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4.4. Dust suppression 

The SSHC shall implement one or more of the following dust control 
measures if dusty conditions are observed: 

"* Wetting building surfaces, roads, or debris 
"* Moving materials in properly tapered or watertight container 
"* Modifying work practices 
"* Restricting vehicle speeds to 10 mph
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5. Medical monitoring

5.1. Medical surveillance program 

The contractor will have implemented a medical monitoring program in 
accordance with 29 CFR 1910.120. The contractor's program will be 

-designed to monitor and reduce health risks to employees potentially 
exposed to hazardous materials and to provide baseline medical data for 
each employee involved in work activities. It is also designed to 
determine the employee's ability to wear PPE such as chemical resistant 
clothing and respirators.  

Medical -examinations are administered on a post-employment and 
annual basis and as warranted by symptoms of exposure or specialized 
activities. The examining physician is required to make a report to 
GTEOSI of any medical condition that would increase the employee's 
risk when wearing a respirator or other PPE. The contractor will maintain 
Site personnel medical records as required by 29 CFR 1910.120 and by 
29 CFR 1910.134, as applicable.  

Employees performing the activities listed in the Work Plan of this 
document have or will receive medical tests as regulated by 29 CFR 
1910.120. Where medical requirements of 29 CFR 1910.120 overlap 
those of 29 CFR 1910.134, the more stringent of the two will be 
enforced. , 

'5.2.'Respirator certification 

Employees who may wear resliratory protection have been provided 
respirators as required by 29 CFR 1910.134. This standard requires that 
an individual's ability:to wear respiratory protection be medically 
certified before performing designated duties.  

5.3. Heat/cold stress 

The timing and location of this project may be such that heat/cold stress 
could pose a threat to 'the health and 'safety of Site personnel. Work/rest 
regimens will be employed as deemed necessary by the SSHC so that 
Site workers do'not suffer adverse effects from heat/cold stress. Special 
clothing and an appropriate diet and fluid intake will be recommended to 
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all on-Site personnel to further reduce these temperature-related hazards.  
Site workers should stop work and notify the SSHC when they observe 
symptoms of heat/cold stress in themselves or co-workers.  

5.3.1. Monitoring 
Heat stress monitoring of personnel wearing protective clothing should 
be considered when the ambient temperature is 701F or above. To 
monitor the worker, one of the following methods should be employed: 

"* Heart rate should be measured by the radial pulse for a 30 second 
period as early as possible in the rest period. If the heart rate exceeds 
110 beats per minute, shorten the next work cycle by one-third and 
keep the rest period the same. If the heart rate still exceeds 110 beats 
per minute at the next rest period, shorten the following cycle by 
one-third; or 

" Oral temperature should be measured at the end of the work period 
(before drinking). If oral temperature exceeds 99.61F, shorten the 
next work cycle by one-third without changing the rest period. If the 
oral temperature still exceeds 99.6°F at the beginning of the next rest 
period, shorten the next work cycle by one-third. Do not permit a 
worker to wear a semi-permeable or impermeable garment when his/ 
her oral temperature exceeds 100.6°F.  

5.3.2. Cold stress work/rest schedule 
Work/rest schedules must be altered to minimize the potential for cold 
stress. Cold stress is defined as a decrease in core body temperature to 
96.80F and/or cold injury to body extremities. Decreases in core body 
temperature are associated with reduced mental alertness, reduction in 
rational decision making, or loss of consciousness in severe cases.  
Symptoms of cold stress include pain in extremities (i.e. hands and feet) 
and severe shivering. If workers experience these symptoms, then stop 
work and implement the following controls: 

"* Workers must change into adequate dry insulating clothing; and 

"* Adjust the work/rest schedule to increase the amount of rest/ 
rewarming time.  

Safety meetings discussing symptoms of cold stress, clothing 
requirements, and work breaks must be held when the wind chill 
temperature drops below 0°F and EACH DAY the wind chill temperature 
is below 250F.  

Note: Wind chill temperatures are a combination of actual air 
temperature and wind speed Wind chill temperatures 250 below zero are 
extremely dangerous. Workers must protect any exposed skin, especially 
the face, ears, and fingers.  
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6. Air monitoring

Organic vapors and radioactivity above background may be present in 
the investigation, areas where invasive activities take place. Real time 
monitoring of organic vapors and radioactivity will be conducted on-Site 
by, or under the supervision of the SSHC. The SSHC will evaluate 
whether the personal protective -measures employed during field 
activities are appropriate. Field personnel will record readings in a 
-notebook at the Site. The SSHC will be responsible for maintaining 
monitoring instruments throughout the investigation.  

6.1. Field instrumentation and calibration 

On-Site air monitoring will include the use of a PID, a portable aerosol 
monitor (DustTrak), and radiation detection instrumentation. The 
instruction manuals for this equipment, including maintenance and 
calibration details, will be kept onSite for the duration of the project and 
while monitoring equipment is in use.  

6.1.1. Photoionization detector (PID) 
"Hazard monitored. Organic and inorganic gases and vapors.  

Application. Detects the presence and total concentration of many 
-organic and some inorganic gases and vapors.  

Detection method. Ioniies molecules using UV radiation, produces a 
current that is proportional to the number of ions present.  

General care and maintenance. Recharge daily or replace the battery.  
Regularly clean the lamp windowv. Regularly clean and maintain the 
instrument and its accessories. Turn the function switch to "stand-by" 
and allow the instrument to-"warm up" for 5 minutes. Calibrate once a 
day using an isobutylene gas standard according to the manufacturer's 
instructiohs. Repeat the proceduie to validate calibration.  

Typical operating time. 10 hour, 5 hour with strip chart recorder.
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6.1.2. Work area monitoring 

Work area monitoring 

Hazard monitored. Alpha radiation.  

Application. Detects the presence and activity levels of alpha radiation 
associated with uranium and thorium.  

Detection method. Perimeter work area air sampling at up to four 
locations will be established. Alpha particles that have been collected on 
the filter react with a detector that is proportional to the activity present.  

General care and maintenance. Keep clean. Calibrate sampling 

equipment daily prior to field activities.  

Thermoluminescent dosimeter (TLD) 

Hazard monitored. Accumulated radiation dose.  

Application. One whole body badge and one ring badge will be worn by 
each worker engaged in Site activities to evaluate radiation exposure to 
the body and to extremities.  

Detection method. TLDs contain crystals of lithium fluoride or an 
equivalent which when exposed to radiation, become excited and have 
the ability to maintain an excited state over a long period of time. The 
energy accumulated from exposure to radiation is maintained in the 
badge media until it is analyzed.  

General care and maintenance. Whole body and ring badges must be 
replaced after a maximum sample period of one month and submitted for 
analysis. All body and ring badges must be kept on-Site with the control 
badge for each type of dosimeter for quality control and quality 
assurance.  

Self-reading pocket dosimeters 

Hazard monitored. Gamma radiation.  

Application. One self-reading pocket dosimeter will be worn by each 
worker engaged in Site activities. Gamma particles create an electric 
charge within the dosimeter that is proportional to the activity present.  

Detection method. The self-reading pocket dosimeter uses an extremely 
sensitive fiber voltmeter and an ion chamber to measure the total amount 
of radiation to which the dosimeter was exposed. The measured radiation 
exposure is a digital display that is read by looking at a source of light 
through the eyepiece end of the dosimeter.  
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6 Air monitoring 

'General care and maintenance. Recharge each dosimeter to 165 volts 
and zero the dosimeters on a daily basis prior to the start of work.  

7 .. 6.1.3. Portable aerosol monitor (DustTrak) 

Hazard monitored. Particulate emissions.  

Application. Detects the presence of total or respirable particulates 
necessary to meet the requirements of TAGM 4031 and OSHA 29 CFR 
"1910.1000.  

Detection method. The DustTrak uses a laser photometer to provide a 
real-time measurement based on 900 light scattering. A pump draws both 
solid and liquid particles throirgh-an optics chamber where they are 
measured. A cyclone size separator may be attached to measure particles 

* less than 10 microns: Data 'logging capabilities may also be used for 
monitoring over an extended period of time.  

General care and' maintenance. Replace batteries as needed. Keep 
clean and follow manufacturer's instructions for calibration procedure.  

6.2. Air sampling 

The air in the work area will be monitored with a portable PID or Mini 
Rae and radiation survey initrumentation to determine the presence and 
concentration of orgafic vapors and radiation during Site restoration and 
manual soil sampling activities.' Individual monitoring, if necessary, will 
be performed in the breathing: zone and, if workers are wearing 
respiratory piotective -equipment,' outside nears the face piece. The 
sampling strategies described below may be modified if work tasks or 
operations change:' Monitoring 'instruments will be checked for 
appropriate response, in accordance with the manufacturer's instructions, 
before use each sampling day.  

-.6.2.1. VOC monitoring 

-- - The air will be monitored with a portable PID or Mini Rae equipped with 
- a 11.6 electron volt detector to determine the presence and concentration 

of organic vapors. Samples will be collected continuously and recorded 
at approximately 15-minute intervals. The PID will be checked for 
positive and accurate response to a predetermined concentration of 
isobutylene in accordance with the manufacturer's instructions before use 
each sampling day.  

Before the start of. work,- the PID will be used to determine the 
concentration of organic vapors upwind of the work Site. When organic 
vapor levels exceed the action level, the PID will be used to measure the 
organic vapor level downwind of the work area.
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6.2.2. Radiation monitoring 
Area air samples for alpha radiation will be collected at the perimeter of 
the work zone at up to four locations. The number of sample locations 
will be determined by the SSHC. Air sample collection will consist of a 
mixed cellulose ester (MCE) filter in a plastic cassette attached to a 
calibrated vacuum pump with flexible tubing. The MCE filter will be 
analyzed using a Ludlum Model 2929 scalar (or equivalent instrument).  

The filter apparatus will be mounted at approximately 3 to 5 feet off the 
ground and shall be operated for the duration of soil sampling activities 
at the determination of the SSHC. Filters will be analyzed the following 
workday or at a frequency established by the SSHC in consultation with 
the RSO.  

To evaluate accumulated dose, each individual engaged in Site activities 
will be required to wear one TLD. TLDs will be sent to a qualified 
laboratory for analysis (Landauer®, Inc.) at the end of Site activities or at 
the end of each month of work. To evaluate daily measurable exposures, 
these individuals will also be required to wear a pocket self-reading 
dosimeter.  

6.3. Quality control - field sampling 

The SSHC, or someone under the direct supervision of the SSHC, will 
record the results of the air sampling for health and safety purposes in 
bound logbooks or on appropriate data sheets. These books and sheets 
will be used to document the collection of samples and data so that an 
individual data set can be traced to its point of origin, the sampler, and 
the sampling equipment used. Sampling will be performed according to 
the manufacturer's instructions.  

6.4. Action levels 

Action levels are used to determine when activities should stop, when 
Site evacuation is necessary, to select emergency response levels, and to 
change PPE levels. Action levels were developed based on actual sample 
analysis and regulatory exposure limits published by OSHA.  

6.4.1. Organic vapors 
Organic vapors may be liberated from the ground water or from the soil 
during Site activities. A PID will be used to determine the presence of 
organic vapors. Work will cease at any time that the reading on the PID 
exceeds 5 parts per million (ppm) of organic vapors. If the level is 
measured at a wellhead, or other sampling location, additional sampling 
in the worker's breathing zones will be initiated at that time. If the level 
in the worker's breathing zone is less than 5 ppm, work may resume with 
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6. Air monitoring 

continuous alternate breathing zone and wellhead monitoring. Breathing 
zone monitoring may cease when the wellhead level is less than 1.0 ppm.  

Level C protection (air purifying respirators and chemical resistant 
clothing) will be donned by the Site workers when the organic vapor 
concentration in the respective breathing zone exceeds 5 ppm as 
indicated on the PID. Once the respirators are on, work may resume with 
continuous monitoring alternating between the breathing zone and the 
wellhead. Respirators may be removed when the breathing zone level is 
less than 1.0 ppm. Breathing zone monitoring may cease when the work 
area level is less than 1.0 ppm.  

If the measured organic vapor concentration is greater than or equal to 
135 ppm, the workers will leave that work area. Actions, such as 
increasing ventilation, will be implemented to promote dispersion of the 
vapors. Workers wearing respirators may return when the level is less 
than 100 ppm. The action levels for air purifying respirators then apply.  

The organic vapor level will be measured upwind and 50 feet downwind 
of the Site, at approximately 60-minute intervals, whenever air-purifying 
respirators are being worn. If the downwind concentration exceeds the 
upwind concentration by more than 5 ppm; work on the Site will stop 
until the downwind concentration is less than 5 ppm greater than the 
upwind concentration.  

6.4.2. Radiation levels 
Radiation levels for uranium or thorium at or in excess of their respective 
derived air concentration will require the use of respirators and 
institution of a urinalysis program at the recommendation of the RSO.  

Respirator use can be discontinued pending review of newly acquired 
data by the RSO and when radiation levels return to a level below the 
derived air concentrations.  
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7. Community air monitoring plan

Real-time air monitoring for organic vapors and particulate levels at the 
perimeter of the work area will be conducted as follows: 

"" organic vapors•will be monitored at the downwind perimeter of the 
work area. If total organic vapor levels exceed 5 ppm above 
background, wori• activities will be halted and monitoring continued 
under the provisions of a Vapor Emission Response Plan. Readings 
must be recorded and be available for NYSDEC and NYSDOH 
personnel to review.  

Particulates ,will be continuously monitored upwind (work zone 
perimeter) and I downwind with temporary particulate monitoring 
stations. If the downwind particulate level is 150 g/m3 greater than 
the upwind particulate level, then dust suppression techniques must 
be employed. Readings must be recorded and be available for 
NYSDEC and NYSDOH personnel to review.  

7.1. Vapor'•mission response plan 

If the ambient air concentration of organic vapors exceeds 5 ppm above 
background at the perimeter of the work area, activities will be halted 
and monitoring continued. If the organic vapor level decreases'below 5 
ppm above background, work activities can resume. If the organic vapor 
levels are greater than 5 ppm over background but less than 25 ppm over 
background at the -perimeter of the work area, activities can resume 
provided: 

0 The orgariic vap-or level 200 feet downwind of the work area or half 
the distance to, the nearest, residential or commercial structure, 
whichever is less, is below 5 ppm over background.  

If the organic vapor level is above 25 ppm at the perimeter of the work 
area, activities rijust' be shutdown. When work shutdown occurs, 
downwind air monitoring as directed by the SSHC will be implemented 
to establish that 'vapor emission does not impact the nearest residential or 
commercial structure at levels exceeding those specified.  
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7.2. Major vapor emission 

If any organic levels greater than 5 ppm over background are identified 
200 feet downwind from the work area or half the distance to the nearest 
residential or commercial property, whichever is less, work activities 
must be halted.  

If following the cessation of the work activities, or as the result of an 
emergency, organic levels persist above 5 ppm above background 200 
feet downwind or half the distance to the nearest residential or 
commercial property from the work area, then the air quality will be 
monitored within 20 feet of the perimeter of the nearest residential or 
commercial structure (20 foot zone).  

If efforts to abate the emission source are unsuccessful and if the 
following levels persist for more than 30 minutes in the 20 foot zone, 
then the Major Vapor Emission Response Plan shall automatically be 
placed into effect; 

0 If organic vapor levels are approaching 5 ppm above background.  

However, the Major Vapor Emission Response Plan shall be 
immediately placed into effect if organic vapor levels are greater than 10 
ppm above background 200 feet downwind or half the distance to the 
nearest residential or commercial property from the work area.  

7.3. Major vapor emission response plan 

Upon activation, the following activities will be undertaken: 

1. Emergency Response Contacts as listed in the HASP of this Work 
Plan will go into effect.  

2. The local police authorities will immediately be contacted by the 
SSHC and advised of the situation.  

3. Frequent air monitoring will be conducted at 30-minute intervals 
within the 20-foot zone. If two successive readings below action 
levels are measured, air monitoring may be halted or modified by the 
SSHC.  
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7. Community air monitoring plan (ground intrusive activities)

7.4. Air monitoring plan for radionuclides 

Continuous air monitoring for uranium and thorium will be conducted at 
the perimeter of the work area whenever intrusive work is in progress.  
This monitoring will assess if off-Site airborne radioactivity releases are 
less than ten percent of the environmental limits of NYSDEC Part 380. It 
will also identify that workers are not exposed to more than ten percent 
of the occupational limits for radionuclides as listed in the New York 
Department of Labor Code Rule 38.  

Continuous air monitoring using an MCE filter attached to a vacuum 
pump will be established prior to any work activities. The sampler will 
be located at the edge of the work area. The number and location of 
samples shall be at the discretion of the SSHC. Filters will be analyzed 
the following workday or at a frequency established by the SSHC in 
consultation with the RSO. A new filter paper shall be installed at the 
beginning of each workday.  

A gas flow proportional counter or other lab type instrument (Ludlum 
Model 2929) will be used to assay the filters from lapel samplers and 
perimeter sampler for alpha radiation. It is preferable to wait 12 to 24 
hours before counting an air sample to allow adequate time for the radon 
daughters to decay and minimize interference from this source. The 
count rate of the filter samples will be verified to see that the result is 
actually an increase in airborne radioactivity.  

The instrument will be source checked each day to verify operation of 
the detectors and a background radiation count will be performed. The 
lab instrument will be calibrated with an NIST traceable uranium or 
thorium source in a disc geometry. The activity is electroplated onto the 
surface of the disc to simulate the geometry of the air sample. The 
calibration will determine the efficiency to be used when calculating the 
activity of the air sample. The activity measured will be divided by the 
volume of the air sample to give the radioactivity in microcuries per 
milliliter. The limits for thorium are the most restrictive and as such will 
be used until a nuclide specific assay is available.  

When a nuclide specific analysis is required, air samples will be sent to 
an off-Site laboratory. This will be done when an air sample exceeds ten 
percent of any applicable thorium based limit.  

Blank air samples will be taken periodically upwind of intrusive work 
activity. These blanks can be counted to give an accurate estimate as to 
the background levels of radon daughters collected on particulate air 
samples.  
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8. Site control

8.1. Site security 

Site security will be monitored and 'controlled by the Project Manager, 
the Field Supervisor, and the SSHC. Their duties will include limiting 
access to the work area to- authorized personnel, overseeing project 
equipment and materials, and overseeing work activities. The procedures 
specified below will be followed to control access to each work Site to 
prevent persons who may be unaware of Site conditions from exposure 
to hazards. Work area control procedures may be modified as required by 
Site conditions.  

8.2. Site security 

Two categories of work zones will be established: an exclusion zone 
immediately around the work area and a buffer zone. The remainder of 
the Site will be the support zone. Control procedures to limit exposure to 
work hazards, short of formal zones, will be established as appropriate 
and at other times when Level D pirotective clothing is appropriate.  

.8.2.1. Exclusion zone 
The exclusion zone is 'where soil containment and sampling are 
conducted. The SSHC will identify this zone. It must be centered on the 
work activities. This zone will be designated with flags attached to 
portable stakes or cones installed before beginning the fieldwork. Based 
on the discretion of the SSHC, and in coordination with GTEOSI and 
current propertyowners, a larger portion of the Site may be designated as 
the exclusion zone.  

The zone may be enlarged to contain the necessary ancillary equipment 
and personnel for the work to be done.  

8.2.2. Buffer zone 

The buffer zone contains personnel and equipment decontamination 
stations. The buffer zone will ,generally be located upwind of the work 
activities. This zone'will only be large enough to contain equipment and 
personnel necessary,,to keep potentially contaminated media and 
"materials in the im'rfddiate Work area. This area will be designated with 
yellow flags attached to portable stakes or cones or other means.  
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8.2.3. Support zone 
The remainder of the Site is defined as the support zone. The support 
zone contains support facilities, extra equipment, transport vehicles, and 
additional personnel and equipment necessary to manage and perform 
work activities.  

8.2.4. Zone map 

Site workers leaving an exclusion zone will be decontaminated in a 
buffer zone to prevent possible contamination from entering the support 
zone. The Field Supervisor and the SSHC will establish decontamination 
locations for each Site. Because of the number of locations at which 
sampling will be conducted and the repetitive nature of the work, a map 
depicting the exclusion and decontamination zones will not be posted.  
The layout of the zones, the procedures to be followed for 
decontamination and zone control, and the signs used to indicate the 
zones will be reviewed during the daily briefings before beginning each 
day's work.  

8.3. Site access procedures 

8.3.1. Zone map 
The Field Supervisor and the SSHC will establish access procedures for 
each Site area. Access will be monitored by the SSHC, who will 
maintain a log-in sheet for Site workers and guests. The log-in sheet will 
include, at a minimum, personnel on the Site, their arrival and departure 
times and their destination on the Site.  

8.4. Site communications 

Cellular telephones will be assigned to the Field Supervisor and SSHC.  
These will be used during on-Site activities to facilitate communications 
for emergency response and other purposes and to serve as the primary 
off-Site communication network. If available, a cellular telephone will 
provide back up for the facility phones.  

8.5. Housekeeping 

The Site shall be maintained in a clean and orderly condition at all times.  
Construction areas shall be free of waste materials, debris, and rubbish to 
the extent feasible. Materials and equipment shall not obstruct traffic or 
emergency response activities. Waste materials, debris, and rubbish shall 
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8 Site control 
periodically be removed from the' Site and properly disposed off-Site as 

required by Site conditions and activities.  

8.6. Confined space entry 

The Contractor's Confined Space Entry procedure must be followed and 
a Hot Work & Confined-Space Entry Permit must be completed prior to 
entry. When such entry is necessary procedures identified in Volume 3 of 
the O'Brien & Gere Engineers Quality Assurance Manual must be 
followed. FULLY completed confined space entry permits must be sent 
to the Contractor ASH when the permits expire or are canceled.  

Persons entering manholes, tanks or similar confined spaces must have a 
body harness and lifeline attached. When vertical entry/exit is required 
greater than 5 feet,'a tripod and man-winch must be setup prior to entry.  
The standby person must be familiar with its operation. Off-Site rescue 
services (i.e. fire department) must also be available and notified of the 
entry. Standby persons shall not enter confined spaces to conduct rescue 
or first aid activities. If the potential for a hazardous atmosphere has been 
eliminated, then rescue or first aid personnel do not require an SCBA for 
entry.  

8.7. Fall protection 

SOSHA-approved -methods of fall protection are required under the 
following conditions: 

"* An employee is working 6 feet or more above the ground; 

"* An employee is 'working in a manlift higher than 6 feet above the 
ground; 

* An employee is involved in assembly/disassembly of scaffolds, work 
platforms or temporary surfaces; 

* An employee is working over dangerous equipment/conditions; and 
* An employee is working within 6 feet "of an unprotected edge of a 

floor/ wall opening or roof.  

The SSHC 'must discuss dewAations from this requirement and other 
Contractor's Fall Protectioi'progirami requirements with the Contractor's 

'ASH. ' .  
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8.8. Safety and toolbox meetings 

8.8.1. Safety meetings 
At a minimum, informal safety meetings must be held daily for Site 
workers and subcontractors. Task-specific safety meetings for non
routine or high hazard tasks should also be conducted with Site workers 
assigned to those tasks. The following will be covered: 

" The day's work activities and/or task-specific work activities are to 
be reviewed and any safety considerations identified are to be 
discussed; and 

" The previous day's work activities are to be reviewed and any health 
or safety considerations or deficiencies are to be discussed.  

8.8.2. Toolbox meetings 
Toolbox meetings will be conducted at a minimum, once per week.  
Weekly topics will cover a multitude of Health and Safety related 
information and will be documented in the following manner: 

"* Attendees are to sign in on a Safety/Toolbox Meeting form; and 
"* A copy of the Safety/Toolbox Meeting form will be filed on-Site and 

in the permanent project files for the duration of the project.  

Safety/Toolbox Meetings may be conducted by subcontractors if 
equivalent documentation guidelines are met, however a copy of each 
meetings document must be kept on-Site for the duration of the project 
by the Contractor's SSHC.  

8.9. Drum handling guidelines 

Drums are not anticipated to be encountered at this Site during drilling.  
In the unlikely event that they are encountered, the SSHC must stop 
work, notify a GTEOSI Representative and the Project Manager. At a 
minimum, the following drum handling guidelines must be followed 
after making the above notifications and modifying this HASP (if 
required).  
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S'8. Site control 

-Exteme care will be exercised in opening drums or other sealed 
containers in which the contents may be harmful to personnel. When 
practical, a drum will[ not be moved or opened unless the drum 
appears to be structurally sound.  

* Drums will be opened in such a manner that excess interior pressure, 
as evidenced by bulging or swelling, has been safely relieved. If 
pressure cannot be relieved from a remote location, appropriate 
shielding wihl be placed between personnel and the drums to reduce 
the risks of injury.  

* Drums that may rupture, leak or spill when moved will be emptied 
into a Department of Transportation approved 85-gallon salvage 
drum using a portable hand pump (for liquid wastes) or a hand 
shovel (for solids and sludges).  

* Drums shall be moved by grappler, non-metallic slings, within a 
backhoe bucket or front-end loader, or by other means that will 
minimize damage to containers and release of contents.  

* Additional overpack units, in addition to those required to overpack 
the drums, should be'provided on Site adjacent to the staging area.  

Additionally, drums may'be generated on the Site to collect wastewater 
or soil cuttings from the borings. In the event that drums are generated, 
they will be appropriately sampled and stored until off-Site disposal can 
be scheduled. 

8.10. General worker safety rules 

Workers will be expected to follow the established safety practices for 
their respective tasks. The need to exercise caution in the performance of 
work is made more acute due to weather conditions and restrictions in 
mobility, peripheral vision, and communication caused by the PPE. To 
enhance Site safety, the following general worker safety procedures have 
been established: 

* Eating, drinking, chewing gum, chewing tobacco, smoking, or any 
practice that increases that probability of hand-to-mouth transfer and 
ingestion of material .is prohibited in work areas. Specific areas will 
be designated for these practices.  

* In ýany unknown situation, always assume the worst conditions and 
plan accordingly.  

* Employ.the "buddy"-system when appropriate. Be alert.  

* Minimize contact with chemicals or materials containing residuals.  
Avoid breathing chemical 6dors. Stay upwind of the containment 

. source" if possible.- Do not eipose skin to water, chemicals, or soil. If 
one blecomes dirty or wet, with contaminated fluids, clean up 
immediately using plenty of water. Establish both work areas and 
decontamination zones, and develop safety procedures to minimize 
exposure to chemicals.
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Appendix A: Health and Safety Plan 
Former Sylvania Electronic Products Incorporated Facility 
Cantiague Rock Road, Hicksville, New York 

"• Hands and face must be thoroughly washed when leaving the support 
zone and before eating, drinking, or using restrooms.  

"* Avoid heat, cold, and other work stresses related to wearing the 
protective gear. Work breaks should be planned to prevent stress
related accidents or fatigue.  

"* Maintain monitoring systems. Conditions can change quickly if 
subsurface areas of contamination are penetrated.  

"* Withdraw from a hazardous situation to reassess procedures and 
consult with the SSHC.  

"* Showers will be required when deemed necessary by the SSHC.  
"* Project personnel should check for any personal habit that may allow 

contaminated soil or water onto or into the body. No jewelry except 
medical alert ID's may be worn. This requirement may be modified 
at the discretion of the SSHC.  

"* Be aware that medicine and alcohol can mask or increase the effects 
of exposure to chemical contaminants or enhance symptoms of 
illness. Consumption of alcohol and working when ill are prohibited.  
Prescribed drugs must only be used at the direction of a physician 
familiar with the person's work activities.  

"* Maintain PPE. Check it daily to ensure that it is clean and in good 
working order.  

"* Follow the procedures set forth in this HASP. Notify the SSHC if 
there is a need to change the health and safety procedures.  

8.11. Health and safety log 

The SSHC shall maintain a DAILY health and safety log to document 
daily safety inspections and other safety-related information. The daily 
log must include the following information when applicable: 

"* Date and areas inspected (be specific); 
"* Equipment used and work tasks being performed; 

"* PPE and devices used; 
"* Violations of this HASP; 
"* Instances ofjob related injuries/illnesses (document per this HASP); 
"* Corrective measures put in place to resolve safety deficiencies; 
"* Monitoring performed; 
"* SSHC signature and date and military time of log entry.  
"* Daily weather conditions; 
"* Summary of air monitoring performed that week (including results of 

perimeter monitoring sample analysis completed that week).  
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8. Site control 

* • -Reports, logs, Safety/Toolbox Meeting forms, air monitoring records, 
and similar safety-related information shall be kept on-Site for the 
duration project.  

Note: The SSHC'sHealth and Safety Log should be handwritten in a 
bound notebook. It does hot have to be a separate notebook and may be 
included within the supervisor's daily work/activity log or equivalent.  
The notebook should be available for review by GTEOSI and other 
authorized personnel.  

8.12. Site communications 

Two sets of commniunication systems will be established prior to initiating 

Site activities: 

. internal communications among 'personnel on-Site; and 

* external communication between on-Site and off-Site personnel.  

Internal communication protocol is designed to alert team members to 
emergencies; pass along safety information; time remaining until next 
rest period; changes in the work to be accomplished; and maintenance of 
Site control. An external communication system between on-Site and 

off-Site personnel is necessary to coordinate emergency response, report 
to management, and maintain contact with essential off-Site personnel.  

On-Site internal communications will be conducted through verbal 
communications and/or hand-held two-way FM radios. Nonverbal 
communications will be used when background noise impedes verbal 
communications. Nonverbal communications will use standard hand and 
air-horn signals.  

8.12.1. Communication proc'edures_ 

* A channel will be designated as the radio frequency for personnel 
communications via hand-held two-way FM radios.  

0 Personnel in the Exclusion Zone should remain in constant radio 
and/or verbal communication or within sight of the Field Supervisor 
or designated personnel. Any failure of radio communication 
requires an evaluation of whether personnel should leave the 
Exclusion Zone.  

0 Three short blasts on the air horn is the emergency signal to indicate 
all personnel should leave the Exclusion Zone and proceed to an on
Site place of safe refuge (i.e. the Support Zone).  
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"* A ten second blast with an air horn will indicate the initiation of a 
Site evacuation. All Site personnel shall evacuate the Site and 
proceed to an off-Site place of safe refuge.  

"* External communications (when feasible) during Site activities will 
be accomplished by use of telephone established in the Support 
Zone.  

8.12.2. Nonverbal communication 
The following standard hand signals will be used in case of failure of 
radio communications:

Signal Meaning 
Hand gripping throat Out of air, can't breathe 
Grip partners wrist or both hands around Leave area immediately 
waist 

Hands on top of head Need assistance 

Thumbs up OK, I am all right, I understand 

Thumbs down No, negative 

8.12.3. Lines of communication 
In general, all health and safety concerns will be first addressed by the 
SSHC. The SSHC will then pass on all pertinent information to the Field 
Supervisor, Project Manager, and RSO respectively. The GTEOSI 
Representative will be notified as necessary.

8.13. Sanitary facilities

Provisions will be made for sanitary facilities for use by Site personnel.  
These provisions will consist of those facilities in existing buildings on 
Site. In the case that no sanitary facilities can be made available in 
previously existing buildings, portable facilities will be provided.
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9. Decontamination

9.1. Personnel decontamination procedures

Work activities may Occur in widely separated locations. For this reason, 
if decontamination is required it will be performed at each work location, 
"using temporary facilities. The SSHC will be responsible for supervising 
the proper use and decontamination of PPE used in Level C work. The 
SSHC will also establish and monitor the decontamination line.  

Decontamination involves scrubbing with a soap and water solution 
followed by rinses with potable water. Decontamination will take place 
on a decontamination pad. Dirt, oil, grease, or other foreign materials 
that are Avisible will be removed from surfaces. Scrubbing with a brush 
may be-required to reifiove' materials that adhere to the surfaces. Splash 
protection garments will be washed with soap and potable water before 
removal. Garments will be air dried before storage or disposal.  
Wastewater from personnel decontamination will be disposed of with the 
wastewater's from equipment decontaminafion. Respirators' will be 
sanitized as well as decontaminated each day before re-use. The 
manufacturer's instructions will be followed to sanitize the respirator 
masks.

The following decontamination protocol, or one providing the same level 
of decontamination, will be followed if necessary: 

Station 1 - equipment drop Provide a table covered with a plastic drop 
cloth. Deposit equipment used on-Site including tools, sampling devices 
and containers, monitoring instruments, radios and clipboards on the 
table.  

Station 2 - outer garment, boots, and gloves wash and rinse Establish 
a wash station for gloves, boots, and the protective suit (when worn).  
S Scrub outer boots, outer gloves,, and protective suit with detergent and 
"water. Rinse with potable water.  

Station 3a - outer boot and glove removal Provide seating for use 
during the removal and cbllectiofi of outer boots. Remove outer boots.  
Deposit them-in a-container with a plastic liner. If the boots are to be 
reused after cleaning, place them in a secure location near the work Site.  
Provide a location for removal, collection, and disposal of outer gloves.  
Remove the 6uter gloves. Deposit them in a container for disposal.  
"During hot 'weather -a cool down station with chairs, fans, and 
replenishing beverages may be set up in this area.  
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Station 3b - filter or cartridge exchange This station will be 
established only if respirators are worn. The worker's respirator 
cartridges and filters can be exchanged, new outer gloves and outer boots 
donned, and joints taped at this station. From here the worker can return 
to work duties in the exclusion zone.  

Station 4 - outer garment removal This station will only be provided if 
a protective outer garment is worn. Provide a bench to sit on during the 
removal of the protective garment. If the garment is disposable, deposit it 
in a container with a plastic liner, otherwise, hang it up to air dry.  

Station 5 - respirator removal This station will be established only if 
respirators are worn. Remove the respirator. Avoid touching the face 
with gloved fingers. Deposit the respirator on a plastic sheet.  

Station 6 - inner glove removal Remove and dispose of inner gloves.  
Deposit them in a container with a plastic liner. If the gloves are to 
reused, place them in a secure location near the work Site, preferably in a 
plastic container.  

Station 7 - field wash Provide a place for a field wash. Wash hands and 
face thoroughly. Shower if body contamination is suspected.  

9.2. Monitoring equipment decontamination procedures 

Sampling equipment used for health monitoring purposes will be cleaned 
of visible contamination and debris before initial use on Site, between 
uses, and after final use. Monitoring equipment that contacts 
contaminated media will be decontaminated after each use by a low 
phosphate detergent brushing followed by a clean water rinse. After 
decontamination, monitoring equipment will be stored separately from 
PPE. Decontaminated or clean equipment not in use will be covered with 
plastic and stored in a designated storage area in the support zone.  

9.3. Decontamination supplies 

The following supplies will be available on Site for the decontamination 
of personnel and equipment: 

"* Plastic drop cloths; 
"* Appropriate containers to collect non-reusable protective clothing; 
"* Plastic wash tubs; 
"* Soft bristled long-handle brushes; 
"* Appropriate containers to collect wash and rinse water, 
"* Hand spray units for decontamination; 
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* Soap, water, alcohol wipes, and towels to wash hands, faces, and 
respirators; and 

* Washable tables and benches or chairs.  

Water use will be minimized to the extent practicable by using 
disposable PPE. For disposal purposes, representative wipe samples from 
disposable PPE will be collected and analyzed using a Ludlum Model 
2929 scalar or equivalent.  

9.4. Collection and disposition of contaminated materials 

Investigation derived waste (cuttings) and field decontamination wastes 
are to be collected, drummed, and disposed of in accordance with the 
procedures in the Field Sampling Plan.

9.5. Site refuse

Site refuse will be contained in appropriate areas or facilities. Trash and 
scrap metals from the project will be properly disposed.
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10. Emergency response

i0.1. Notification of Site emergencies 

In an emergency, Site personnel will signal distress either verbally or 
with three blasts from a horn (vehicle horn, air horn) maintained by the 
SSHC. The SSHC, -Field Supervisor, or the Project Manager will 
immediately be notified of the nature and extent of the emergency.  

Table 10-1 contains emergency telephone numbers. This table and 
directions to the hospital will be kept with the telephone and updated as 
needed by the SSHC.-A portable on-Site telephone will be used to notify 
off-Site personnel of emergencies. 'The operating condition of this 
telephone will be determined daily before initiation of activities.  

Table 10-2 Emergency telephone numbers.  

Locatfon ' Telephone 
Fire Department (516) 931-0026 

Police Department (516) 573-6200 

Ambulance (516) 542-0123 

GTEOSI Point of Contact (Al Ludwig) (214) 215-8267 cell 

Chemical Emergency Advice 1-800-424-9300 

Nassau County Medical Center (516) 542-0233 

National Spill Response Center 1-800-424-8802 

NYSDEC Spill Hot Line 1-800-457-7362 

Figure 10-1 contains a map .showing the location and the route to the 
Nassau County Medical Center. Directions to the Nassau County 

-Medical Center frbin the Site are:" 

-Turn left onto Cantiague Rock Road (south). Take Cantiague Rock 
Road 1/ block' to traffic light (Prospect Avenue/West John Street) 
turn left. Turnmi•ghi onto 'Charlotte Avenue. Go under railroad (slight 
right onto Duffy Ave.). Turn right at Hess Station onto Old Country 
Road. Turn right onto Wantagh State Parkway - south Exit 3W - NY 
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Route 24 West - Hempstead. Turn left on Hempstead Turnpike (NY
24E). Hospital emergency entrance on the right side of the street.  

10.2. Responsibilities 

The SSHC is responsible for responding to or coordinating the response 
of off-Site personnel to emergencies. In the event of an emergency, the 
SSHC will direct notification and response, and will assist the Field 
Supervisor in arranging follow-up actions. Upon notification of an 
exposure incident, the SSHC will call the hospital, fire, and police 
emergency response personnel for recommended medical diagnosis, 
treatment if necessary, and transportation to the hospital.  

Before the start of Site activities, the SSHC will: 

"* Confirm that the following safety equipment is available: eyewash, 
first aid supplies, air horn, and fire extinguishers.  

"* Have a working knowledge of the contractor's safety equipment.  
"* Confirm that a map detailing the most direct route to Nassau County 

Medical Center (Figure 10-1) is prominently posted with the 
emergency telephone numbers (Table 10-1).  

"* Confirm that employees who will respond to emergencies have been 
appropriately trained.  

Before work may resume following an emergency, used emergency 
equipment must be recharged, refilled, or replaced.  

The SSHC, the Field Supervisor, and possibly the Project Manager are 
responsible for investigating the incident as soon as possible. The Project 
Manager will review the incident investigation report to determine 
whether and to what extent exposure actually occurred, the cause of 
exposure, and the means to prevent similar incidents. The resulting report 
must be signed and dated by the Project Manager, SSHC, and the Field 
Supervisor.  

10.3. Accidents and injuries 

In the event of an accident or injury, workers will immediately 
implement emergency isolation measures to assist those who have been 
injured or exposed and to protect others from hazards. Upon notification 
of an exposure incident, the SSHC will contact emergency response 
personnel who can provide medical diagnosis and treatment. If 
necessary, immediate medical care will be provided by personnel trained 
in first aid procedures. Other on-Site medical or first aid response to an 
injury or illness will be provided only by personnel competent in such 
matters.  
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10.4. Safe refuge

Before commencing Site activities, an area will be identified by the 
, SSHC as the place of refuge for Site workers. In case of an emergency, 
personnel in the exclusion zone should evacuate the work area both for 
their own safety and to prevent hampering of rescue efforts. Following 
an evacuation, the SSHC will account for Site personnel, based on 
information in the Site Log. If evacuation from this area is necessary, 
project and personal vehicles will be used to transport Site workers to a 
place of refuge designated by the GTEOSI Representative.  

10.5. Safe refuge 

A fire extinguisher meeting the requirements of 29 CFR Part 1910 
Subpart L, as a minimum, will be available in the support zone during 
on-Site activities. This is intended for use by a trained operator to control 
small fires. When a fire cannot be controlled with the extinguisher or a 
trained operator is not available, the exclusion zone will be evacuated, 
and the fire department will be contacted immediately. The SSHC or the 
Field Supervisor will determine when to contact the fire department.  

10.6. Emergency equipment 

The following equipment, selected based on potential Site hazards, will 
be maintained in the support zone for safety and emergency response 
purposes: 

"* Fire extinguisher, 

"• First aid kit; and 
"* Eye wash bottles 

10.7. Emergency Site communications 

Hand and verbal signals will be used at the Site. Portable on-Site 
telephones will be available during Site activities for emergency 
response communications.  
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10.8. Security and control

The SSHC or the Field Supervisor will monitor work zone security and 
control during emergencies, accidents, and incidents. The duties of the 
SSHC or the Field Supervisor include limiting access to the work zones 
to authorized personnel and overseeing emergency response activities.
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11. Special precautions and procedures

The activities performed at the Site may expose personnel to both 
chemical, radiological, and physical hazards. The hazards associated 
with specific Site activities are discussed in Section 2. The potential for 
exposure to hazardous situations will be significantly reduced through 
the use of air monitoring, PPE, hazard awareness, training, and 
administrative and engineering controls. Other general hazards that may 
be present.  

11.1. Heavy machinery/equipment 

Site workers performing Site activities may use or work near operating 
heavy equipment and machinery. Respiratory protection and protective 
eyewear may be worn during portions of work activities. Since this PPE 
reduces peripheral vision of the wearer, Site workers should exercise 
extreme caution near equipment to avoid physical injury to themselves or 
others.  

11.2. Additional safety practices 

The following are important safety precautions that will be enforced 
during the completion of the activities listed in Section 2: 

"* Contact with potentially contaminated surfaces should be avoided 
whenever possible. Workers should minimize walking through 
puddles, mud, or other discolored surfaces; kneeling on ground; and 
leaning, sitting, or placing equipment on drums, containers, vehicles, 
or the ground.  

"* Site workers and equipment in the work areas will be minimized 
consistent with effective Site operations.  

"* Unsafe or inoperable equipment left unattended will be identified by 
a "DANGER, DO NOT OPERATE" tag.  

"* Activities in the exclusion zone will be conducted using the "Buddy 
System." The Buddy is another worker fully dressed in the 
appropriate PPE who can perform the following activities: 
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- Provide partner with assistance 
- Observe partner for sign of chemical or heat exposure 
- Periodically check the integrity of partner's PPE 
- Notify others if emergency help is needed.  

" The HASP will be reviewed frequently for its applicability to the 
current and upcoming operations and activities.  

" Site workers will not handle, move or otherwise disturb drums of 
unidentified content or condition until an addendum to this HASP 
has been prepared to address associated health and safety concerns.  

11.3. Daily log content 

The Project Manager and the SSHC will establish a system appropriate 
to the Site investigation areas that will record, at a minimum, the 
following information: 

"* Site workers and other personnel conducting the Site activities, their 
arrival and departure times, and their destination at the investigation 
areas; 

"* Incidents and unusual activities that occur on the Site such as, but not 
limited to, accidents, breaches of security, injuries, equipment 
failures and weather related problems; 

"* Changes to the Work Plan and the HASP; and 
"* Daily information such as: 

- work accomplished; 
- the current Site status; and 
- air monitoring results.  
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12. Format for HASP addenda

Addenda will be added to this document as numbered addenda, with the 
following subsections. For example, the first addendum will be labeled 
Addendum 1, and will have subsections as described below.  

Scope of work: This section will be used to describe the task specific 
scope of work. Describe exactly what work will be performed. For 
example, soil samples will be collected using a Geoprobe.  

Health and safety personnel: This section will be used to describe who 
will be responsible for HASP duties, and to specify changes in SSHC 
responsibilities from those specified in the main text of the HASP.  

Field personnel: This section will be used to specify who will be 
performing fieldwork.  

Initial Site entry: This section will be used to specify the initial levels of 
PPE to be used for the activities specified in the addendum.  

Site hazards: This section will be used to specify Site hazards, chemical, 
physical, biological, or flammable in nature, which are not listed in the 
main text of the HASP. Include information derived from laboratory 
analyses that have been conducted related to the scope of work described 
in the addendum.  

Site control: This section will be used to specify Exclusion Zones, 
Contamination Reduction Zones, and Support Zones which will be used 
during work at the Site.  

Work practices and PPE: This section will be used to specify 
additional work practices not specified in Section 2.2. of the HASP.  
Also, specify the PPE that will be used during the field activities.  

Monitoring: This section will be used to specify what monitoring 
equipment and action levels will be used during work specified in the 
addendum.  

Other: This section will be used to specify changes or additions to other 
portions of the HASP.  
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MapQuest : Driving Directions Results

I Login I Join 
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Driving Directions Results

FROM. TO.  

140 CANTIAGUE ROCK RD 750 HICKSVILLE RD 
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1. Introduction

1.1. General 

This document is a Field Sampling Plan (FSP) for the ground water 
investigation of the Former Sylvania Electric Products Corporation 
Facility, 70 - 140 Cantiague Rock Road, Hicksville, New York (the Site).  
This FSP provides specific field procedures to be used during the 
implementation of the ground water investigation activities. In addition 
to the Field Sampling Plan, the ground water investigative Work Plan 
includes a Health and Safety Plan (HASP) as Appendix A and a Quality 
Assurance Project Plan (QAPP) as Appendix C. The FSP will be 
implemented in conjunction with the: procedures, requirements, and 
methods set forth in the HASP and QAPP. The Work Plan, and therefore 
the Field Sampling Plan, is intended to have sufficient flexibility to 
respond to field conditions. For example, monitoring well depths are 
anticipated to range from 80 to 220 feet in depth based on field 
conditions encountered.  

1.2. Background hiformation 

The former Sylvania facility is in west-central Long Island, 
approximately one mile west of I-Icksville, New York (Figure 1).  
Historically, the Site consisted of Lots 79 and 80 of Block 499, Section 
11. The corporate genealogy prepared by GTE Operations Support 
Incorporated (GTEOSI) and detailed in the referenced Work Plan 
indicates that the Site was actively used by GTEOSI's predecessor 
companies in interest from about 1952 to 1966. The facility consisted of 
office and manufacturing buildings used to fabricate nuclear fuel 
elements. These buildings have been demolished, with the exception of a 
portion of the Air Techniques building at 70 Cantiague Rock Road.  
Process residuals, identified as liquids and particulates contained in and 
transported by the liquids, were reportedly discharged to on-Site recharge 
basins, leaching pools or cesspools. These residuals consisted primarily 
of metals (nickel and uranium), acids, and the solvent tetrachloroethylene 
(GTEOSI 1996).  

Presently, there are three buildings on-Site: the former Gilbert Displays, 
Inc. at 140 Cantiague Rock Road, Magazine Distributors at 100 
Cantiague Rock Road and Air Techniques, Inc. at 70 Cantiague Rock

July 18,2001 B-1 
IADIV82\PROJECTS858165816009\5yRY'S\WORKPLAN\onitoring weIls\MWFSPrev2.doC

O'Brien & Gere Engineers, Inc.



Appendix B: Field Sampling Plan (Revision 2) 
Former Sylvania Electric Products Incorporated Facility 
Cantiague Rock Road, Hicksville, New York 

Road. Greater than 95 percent of the Site is covered by buildings or 
pavement with only small areas of exposed soils.  

In June and August 1999 over 100 soil borings were advanced at the Site.  
A supplemental investigation was conducted in November 2000. During, 
the supplemental investigation over 60 additional borings were 
advanced. Soils were screened in the field for the presence or absence of 
radionuclides and possible volatile organic compounds (VOCs). Site soil 
sample results as reported in the Final Investigative Report at Former 
Sylvania Electric Products Incorporated Facility (O'Brien & Gere 2000) 
indicate above background concentrations of uranium, nickel, 
tetrachloroethene (PCE), and trichloroethene (TCE).

1.3. Objectives

The overall objectives of this FSP are to present the monitoring well 
locations, 'methodologies, and analytical requirements for the samples 

,collected. The objectives of the field investigations will be to collect 
sufficient environmental data to: 

"* evaluate ground water concentrations; 

"* defi'e potential Site sources; 

"* establish a ground water flow direction; 

"* assess the need for remedial actions; 

"* establish the presence or absence of a confining layer; and 

"* delineate potential exposure pathways that may affect public health.

O'Brien & Gere Engineers, Inc., B-2 
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2. Field investigation activities

Field activities will be performed while attempting to minimize 
disturbance to on-Site businesses and traffic patterns. The work will be 
conducted in June and July 2001 during plant shutdown at Air 
Techniques.  

2.1. Underground utilities 

Both public and privately owned underground utilities, including electric, 
telephone, cable television, sewers and water, were identified for the 
health and safety of field personnel and to prevent damage to 
underground utilities during intrusive activities, to the extent possible.  
The locations were recorded in the Site field notes and surveyed for 
future reference. Other potential on-Site hazards such as sharp objects, 
overhead power lines, building hazards and underground storage tanks 
will be noted prior to sampling.  

2.2. Field records 

Information pertinent to the field investigation and/or sampling activities 
will be recorded in field notes. Field notes provide a daily record of 
significant events, - observations, and measurements during the 
investigation. Field notes and copies of chain-of-custody forms will be 
maintained in the project file following completion of the fieldwork.  

2.3. Field instruments 

Field analytical equipment will be calibrated and tested to see if it is in 
good working conditiondimmrediately'prior to each day's use and more 
frequently if required.' 

Volatile Organic Compounds Survey Instruments 

The photoionization detector (PID) will be a Mini Rae 2000 (or 
"equivalent), vcapable of ionizing and 'detecting compounds with an 
ionization potential of less than 10.2 eV. This accounts for approximately 
70 percent of the VOCs on the NYSDEC ASP Target Compound List.  
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The two main solvents previously detected at the Site, PCE and TCE 
have ionization potentials of 9.32 eV and 9.45 eV, respectively.  

Radiation Survey Instruments 

Radiation survey instruments will be used to screen soil samples for 
radioactivity and monitor breathing, zone levels for exposure to 
radioactive particles. Pre-operational ýhecks shall be performed on 
radiation survey instruments including an annual calibration (note date 
from manufacturer), battery check; zero check, and daily source checks.  

Air monitoring survey instruments 

The work area and the perimeter of the Site will be monitored for alpha 
particles using the DustTrak. The DustTrak detects the presence of total 
or respirable particulates through use of a laser photometer. A pump 
draws both solid and liquid particles through an optics chamber for 
measurement purposes. Monitoring will also be conducted in the work 
zones using sampling pumps and filter cassettes. These cassettes will be 
placed on either the geologists table or drill rig. The instruments will be 
will be zeroed prior to each use and factory calibrated annually.  
Additional calibrations will be implemented as necessary in accordance 
with the operations manual.  

2.4. Ground water investigation 

The five 4-inch monitoring wells will be advanced using Rotosonic® 
drilling techniques. Two wells will be advanced simultaneously. Well 
locations have been specified by NYSDEC. Proposed well locations are 
shown in Figure 2. Two shallow wells will be completed at or just below 
the water table approximately 80 feet bgs. The three deep wells will be 
installed between 100 and 220 feet bgs, based on the field conditions 
encountered.  

A SONIC drill rig looks and operates very much like any conventional 
top-drive rotary or auger rig. The SONIC drilling system employs 
simultaneous high frequency, vibration and low speed rotational motion 
along with down pressure to advanice the cutting shoes of the drill string.  
This technique provides a continuous soil core and generates minimal 
cuttings. The soil core will start from the ground surface, proceeding to a 
depth dictated by the presence or absence of above-background levels of 
radioactivity, VOCs, refusal, or a confining layer.  

Drilling operations take place from the drill platform, which is about 4 
feet above ground. Steel drill casing and core barrel are connected to the 
head from the work platformn/support truck and are then hoisted to 
vertical in the derrick. Tool joints are made up and broken by a hydraulic 
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vise/wrench that is in the base of the derrick. The SONIC head is able to 
pivot 90 degrees making connection of the rods easier and cleaner.  

The SONIC drilling system uses an override core barrel system. A 4- or 
6-inch diameter 10-foot long core barrel is first advanced 10 feet into 
the ground. This is followed by the override casing drilled to the same 
depth as the core barrel cutting shoe. The core barrel is then removed 
and two 5-foot cores are extruded into plastic sleeves. The core barrel is 
sent back down the hole where it is advanced another 10 feet followed 
again by the override casing. The outer casing prevents cross 
contamination and formation mixing and allows for a very controlled 
placement of wells or any type of downhole instrumentation.  

O'Brien & Gere scientists will be on-Site during well advancement to 
fully describe each soil core using a modified Wentworth Soil 
Classification System. Descriptions will include soil type, color, percent 
recovery, moisture content,-odor, organic content and cohesiveness.  
Additionally, soils will be scanned to evaluate the vertical and horizontal 
extent of process residuals related to former Site use. Soil field screening 
techniques -will be the same as those used during the initial field 
investigation (summer 1999). A general overview is provided below.  

The-scientist will scan the entire core with a Mini RAE Model 2000-PID 
and a Ludlum Model 19 for radiation. The scientist will containerize one 
representative sample from -each 5-foot core for PID headspace 
screening. Headspace samples will be allowed to attain ambient 
temperatures prior to screening. Based on the results of screening, soil 
samples will be collected at the discretion of the field geologist and sent 
to the laboratory for analysis. Equipment and general procedural 
elements for radioactive core screening and soil sampling were provided 
in the March 1998 Investigative Work Plan's FSP, Appendix D (O'Brien 
& Gere 1998).  

Due to the true continuous sampling of the system, accurate depictions of 
the stratigraphy and lithology of the overburden are obtained (minimal 
sloughing). Additionally, few cuttings are mobilized to the surface. Most 
of the formation material enters the core barrel, except small amounts, 
that are pushed into the borehole wall. The core will be used to log both 
the 'soil profile and concentrations of constituents at depth, if any. Both 
field observations and analytical data will be used to further define the 
vertical and lateral extent of residuals. Additionally, the data collected 
can be used to evaluate potential exposure pathways associated with the 
former Site activities.  

If DNAPL and a confining layer are -encountered during drilling (based 
"on visual observations and screening with a Mini RAE 2000), a second 
SONIC override casing will be installed. The double override casing 
system consists of installing a 6- or 8-inch diameter casing around the 
standard 'ovri-idei-cising, which in turn encloses the core barrel. The 
SONIC double ov;erride casing system works on the same principles as 
the permanent telescoping wells, grouting and sealing confining layers as 
the well is set.  
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Water sampling 

Rotosonic drilling with an isolated stainless steel screen allows for 
collection of ground water samples as the boring is advanced. The core 
barrel is advanced 10 feet at a time followed by the outer drill casing that 
uses water for lubrication and to prevent heaving. The amount of water 
added for each interval is monitored. ,To collect a water sample, the 
stainless steel screen is set at the bottom of the borehole with the lead rod 
and packer. The outer casing is vibrated back 5 feet exposing the screen 

'to the formation and a submersible pump is lowered to the top of a lead 
rod,- which is attached, to the top of the screen. The lead rod is 
approximately 5 feet long by 3.5- or 6-inches in diameter (depending on 

'the size of the- borehole)' The purpose of the lead rod is to keep the 
screen from becoming lost in the sand when the casing is pulled back.  
The packer is attached to the upper end of the lead rod and prevents the 
sand from coming in between the screen and drill casing. The quantity of 
water added during advancement of the drill casing plus three well 
volumes is purged from the isolated zone. Following purging, ground 
water samples are collected. The entire sampling device is retrieved by a 
wire line and overshot coupler.  

The most aggressive water sampling will occur in the first two deep 
wells on the southern border of Air Techniques. After reaching the water 
table (assume approximately- 70 feet bgs), water samples will be 
collected at 20-foot intervals (approximately 85, 105, 125, 145, 165, 185, 
and 205 feet bgs). The water sampling for the remaining deep well will 
be' decided in the field. The 'water samples will be collected for 
measurement of field parameters, field GC screening, and off Site 
laboratory analysis. Upon reaching the final depth, the field analytical 

'data will be evaluated, as well as the soil core screening samples (if 
collected), to determine the' well screen interval for the deep wells.  
Shallow wells will be screened at or just below the water table. The 
monitoring wells are installed as the casing is pulled.  

Purge water will be collected in a Baker Tank for off Site disposal. One 
water sample will be collected from the purge water for TCLP analysis to 
verify the discharge water does not contain elevated concentrations of 
VOCs, SVOCs, metals, or radiological compounds.  

2.5. Well details 

Two of the wells will be completed to Iabout 80 feet bgs and three will be 
installed between 100 to 220 feet bgs based on field screening results and 
in consultation with NYSDEC. The 4-inch wells will be nested in 
separate 7" boreholes. Borinig 'termixiation will be based on the field 
conditions encountered (refusal, a coinfining layer, or 220 feet). For the 
purpose of this work plan, a confining layer is defined as 2-feet or more 
of solid clay or 5-feet or more of a sandy clay.  
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The shallow wells will be screened at or just below the water table using 
a 10-foot screen. Deep wells will be screened with 10 feet of screen at 
the interval selected based on the field data and with respect to the other 
wells. The wells will be screened deeper than 100 feet bgs. The 
following criteria will be used for the pla-cement of well screens: 

1. If a confining layei is encountered below 100 feet, then the screen 
will be placed immediately above the confining layer.  

2. If no confining layer is encountered and VOCs decline with depth, 
then the screen will be placed at the zone with the highest 
concentrations (per third response, NYSDEC June 21, 2001 
Comment Response Document) of volatile organics based on field 
readings.  

3. If no confining layer is encountered and no VOCs are detected, then 
the screen will be placed in the Departments interval of interest 120 
to 150 feet bgs.  

SWhen possible, the wells will be set in the same geologic zone. A sand 
pack will be installed around the screen extending at least 2 feet above 
the screen. A minimum 2-foot bentonite seal will be installed at the top 
of the sand pack to seal off connection to the borehole (Figure 3). The 
remainder of the borehole will be grouted and a protective casing 
installed. After installing the PVC well screen and riser, the outer casing 
is gently vibrated back out of the borehole. The vibrations induced while 
extracting the outer casing serve to mobilize the surrounding soil into 
voids and thus seal around the sand pack, bentonite seal, and gravel.  

Upon well completion, the ,wells will be developed. Approximately two 
weeks after well installation, ground water will be gauged and monitored 
using an interface probe and pH probe. The well sampling will be 
conducted using low flow sampling techniques in accordance to 
procedures described in the Facility Investigation Work Plan (O'Brien & 
Gere 1998). One water sample will be collected from each of the five 
new wells and five existing wells. Samples will be analyzed for VOCs, 
TAL metals, and radionuclides (gammIa spectroscopy and Tecnicium-99) 
in accordance with the QAPP. The turbidity of ground water samples 
collected will be evaluated using a turbidity meter and minimized -if 
possible. If turbidity is less than 50 NTUs, samples will be submitted to 
the laboratory for the appropriate analysis. If turbidity of the samples 
greater than 50 NTUs then both filtered (0.45-micron filter) and 
unfiltered metal and radioactivity samples will be collected and 
submitted to the laboratory. Samples will not be preserved prior to 
filtering.  
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2.6. Equipment decontamination 

The decontamination procedures that were presented in the March 1998 
Investigative Work Plan's FSP (Appendix D) have been modified based 
on the field conditions encountered during the initial investigation in July 
1999 (O'Brien & Gere 1998). Equipment and materials associated with 
sampling must be cleaned before and after use at the Site. Items such as 
drill rigs, rods, and miscellaneous equipment present potential sources of 
interference to environmental samples. These items may contact the 
materials to be sampled and may retain contaminants from other sources 
such as roadways or storage areas. They may also hold soil material from 
previous Sites that have not been removed. A central location at the Site 
will be established for equipment decontamination.  

Decontamination activities will: be at the discretion of the Field 
Supervisor. If conditions are encountered in which the Field Supervisor 
deems decontamination is necessary, appropriate procedures will be 
implemented.  

2.7. Materials Disposal 

Attempts will be made to keep excess water and soils to a minimum.  
Aqueous material generated during drilling, water sampling, well 
development, and decontamination will be placed in a Baker Tank 
awaiting off-Site disposal. Solid wastes generated will be minimal since 
very few cuttings are conveyed to the surface during SONIC drilling.  
However, following screening and sampling, soils from the cores will be 
stored in a roll-off for off Site disposal via Waste Management, New 
York.  

Gloves, core liners, and other waste materials will be placed in a 
dumpster and disposed of as normal trash via Waste Management.  
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3. Analytical program

The analytical program has been designed to further define the chemical 
and radioactive constituents associated with historic Site activities. Table 
6-1 presents a summary of the analytical program for the Former 
Sylvania Electronics Products Corporation Facility.

Table 6-1 Analytical Summary Program 

Field Task Rationale Analyses Environmental QC Samples 
Samples** Field Trip 

Duplicates Blanks MS/MSD 

soil samples quantify VOCs TBD 
chemistry process TAL Metals* TBD 

residuals 
formerly used 

at the Site.  

soil samples quantify Gamma spec. TBD 
radionuclides process 

residuals 
formerly used 

at the Site.  

water evaluate field GC-VOCs 14-21 2 
samples VOCs at VOCs - 8260B 14-21 1 5 1 

depth Radionuclides 6 
Tc-99 6 

well five new wells VOCs 10 1 1 
sampling and Gamma Spec. 10 1 

five existing Alpha Spec. TBD 
wells Tc - 99 10 1 

TAL Metals* 10 1 
I pH 11 1 

Notes: 
TBD - to be determined.  
Analyses for radionuclides may include thorium 230, 232, uranium 234, 235, 238, and radium. Field duplicates will 
be collected at an appropriate rate of one duplicate for each 20 samples. If possible, depending on the sample volumb 
available, matrix spikes will also be collected at a rate of I per 20 for thorium and uranium isotopic analyses.  
*TAL metals - aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt, copper, iron, 
lead, magnesium, manganese, nickel, potassium, selenium, silver, sodium, thallium, vanadium, and zinc.  
"**The actual number of samples will vary depending upon the field conditions encountered and the number of 
borings necessary to delineate any process residuals that are found during the investigation.  
Water samples to be analyzed for radionuclides and Technitium-99 will be collected at 90 and 110 feet.

Laboratory analyses of environmental samples will be conducted in 
accordance with the NYSDEC 1995 Analytical Services Protocol 
(NYSDEC 1995 ASP). The QAPP presents the analytical methods and 
quality control objectives to be used during the field investigation.  
Additionally, multiple samples may be collected from cores that exhibit 
greater than 200 ppm on the PID during field scanning.
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-1. Introduction

1.1. General 

This document is a Field Sampling Plan (FSP) for the ground water 
investigation of the Former Sylvania Electric Products Corporation 
Facility, 70 - 140 Cantiague Rock Road, Hicksville, New York (the Site).  
This FSP provides specific field procedures to be used during the 
implementation of the ground water investigation activities. In addition 
to the Field Sampling Plan, the ground water investigative Work Plan 
includes a Health and Safety Plan (HASP) as Appendix A and a Quality 
Assurance Project Plan (QAPP) as Appendix C. The FSP will be 
implemented in conjunction, with the procedures, requirements, and 
methods set forth in the HASP and QAPP. The Work Plan, and therefore 
the Field Sampling Plan, is intended to have sufficient flexibility to 
respond to field conditions. For example, monitoring well depths are 
anticipated to range from 80 to 220 feet in depth based on field 
conditions encountered.  

1.2. Background information 

The former Sylvania facility is in west-central Long Island, 
approximately one mile west of Hicksville, New York (Figure 1).  
Historically, the Site consisted of Lots 79 and 80 of Block 499, Section 
11. The corporate genealogy prepared by GTE Operations Support 
Incorporated (GTEOSI) and detailed in the referenced Work Plan 
indicates that the Site was actively used by GTEOSI's predecessor 
companies in interest from about 1952 to 1966. The facility consisted of 
office and manufacturing buildings used to fabricate nuclear fuel 
elements. These buildings have been demolished, with the exception of a 
portion of the Air Techniques building at 70 Cantiague Rock Road.  
Process residuals, identified as liquids and particulates contained in and 
transported by the liquids, were reportedly discharged to on-Site recharge 
basins, leaching pools or cesspools. These residuals consisted primarily 
of metals (nickel and uranium), acids, and the solvent tetrachloroethylene 
(GTEOSI 1996).  

Presently, there are three buildings on-Site: the former Gilbert Displays, 
Inc. at 140 Cantiague Rock Road, Magazine Distributors at 100 
Cantiague Rock Road and Air Techniques, Inc. at 70 Cantiague Rock 
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Road. Greater than 95 percent of the Site is covered by buildings or 
pavement with only small areas of exposed soils.  

In June and August 1999 over 100 soil borings were advanced at the Site.  
A supplemental investigation was conducted in November 2000. During 
the supplemental investigation over 60 additional borings were 
advanced. Soils were screened in the field for the presence or absence of 
radionuclides and possible volatile organic compounds (VOCs). Site soil 
sample results as reported in the Final Investigative Report at Former 
Sylvania Electric Products Incorporated Facility (O'Brien & Gere 2000) 
indicate above background concentrations of uranium, nickel, 
tetrachloroethene (PCE), and trichloroethene (TCE).

1.3. Objectives

The overall objectives of this FSP are to present the monitoring well 
loc'ationis, methodologies, and analytical requirements for the samples 
collected' The objectives of the field investigations will be to collect 
sufficient environmental data to: 

0 evaluate ground water concentrations; 
* define potential Site sources; 

* establish a ground water flow direction; 

• assess the need for remedial actions; 

* establish the presence or absence of a confining layer, and 

* delineate potential exposure pathways that may affect public health.
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2. Field investigation activities

Field 'activities 'Wvill be performed while attempting to minimize 
disturbance to on-Site businesses and traffic patterns. The work will be 
conducted in June and July 2001 during plant shutdown at Air 
Techniques.  

2.1. Underground utilities 

Both public and privately owned underground utilities, including electric, 
telephone, cable television, sewers and water, were identified for the 
health and safety of field personnel and to prevent damage to 
underground utilities during intrusive activities, to the extent possible.  
The locations were recorded in the Site field notes and surveyed for 
future reference. Other potential on-Site hazards such as sharp objects, 
overhead power lines, building hazards and underground storage tanks 
will be noted prior to sampling.  

2.2. Field records 

Information pertinent to the field investigation and/or sampling activities 
will be recorded in field notes. Field notes provide a daily record of 
significant events, observations, and measurements during the 
investigation. Field notes and copies of chain-of-custody forms will be 
maintained in the project file following completion of the fieldwork.  

,2.3. Field instruments 

Field analytical equipment will be calibrated and tested to see if it is in 
good working condition nimmediaiely' rior to each day's use and more 
frequently if required.  

Volatile Organic Compounds Survey Instruments 

The photoionization detector (PID) will be a Mini Rae 2000 (or 
*equivalent), capable 'of ionizing and detecting compounds with an 
ionization potential of less than 102 eV. This accounts for approximately 
"70 percent of the VOCs on the NYSDEC ASP Target Compound List.  
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Cantiague Rock Road, Hicksville, New York 

The two main solvents previously detected at the Site, PCE and TCE 
have ionization potentials of 9.32 eV and 9.45 eV, respectively.  

Radiation Survey Instruments 

Radiation survey instruments will be used to screen soil samples for 
radioactivity and monitor breathing zone levels for exposure to 
radioactive particles. Pre-operational checks shall be performed on 
radiation survey instruments including an annual calibration (note date 
from manufacturer), battery check; zero check, and daily source checks.  

Air monitoring survey instruments 

The work area and the perimeter of the Site will be monitored for alpha 
particles using the DustTrak. The DustTrak detects the presence of total 
or respirable particulates through use of a laser photometer. A pump 
draws both solid and liquid particles through an optics chamber for 
measurement purposes. Monitoring will also be conducted in the work 
zones using sampling pumps and filter cassettes. These cassettes will be 
placed on either the geologists table' or drill rig. The instruments will be 
will be zeroed prior to each use 'and factory calibrated annually.  
Additional calibrations will be implemented as necessary in accordance 
with the operations manual.  

2.4. Ground water investigation 

The five 4-inch monitoring wells' will be advanced using Rotosonic® 
drilling techniques. Two wells will be advanced simultaneously. Well 
locations have been specified by NYSDEC. Proposed well locations are 
shown in Figure 2. Two shallow wells will be completed at orjust below 
the water table approximately 80 feet bgs. The three deep wells will be 
installed between 100 and 220 feet bgs, based on the field conditions 
encountered.  

A SONIC drill rig looks and operates very much like any conventional 
top-drive rotary or auger rig. The SONIC drilling system employs 
simultaneous high frequency vibration and low speed rotational motion 
along with down pressure to advance the cutting shoes of the drill string.  
This technique provides a continuous soil core and generates minimal 
cuttings. The soil core will start from the ground surface, proceeding to a 
depth dictated by the presence or absence of above-background levels of 
radioactivity, VOCs, refusal, or a confining layer.  

Drilling operations take place from the drill platform, which is about 4 
feet above ground. Steel drill casing 'nd core barrel are connected to the 
head from the work platform/support truck and are then hoisted to 
vertical in the derrick. Tool joints are made up and broken by a hydraulic 
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vise/wrench that is in the base of the derrick. The SONIC head is able to 
pivot 90 degrees making connection of the rods easier and cleaner.  

The SONIC drilling system uses an override core barrel system. A 4- or 
6-inch diameter 10-foot long core barrel is first advanced 10 feet into 
the ground. This is followed by the override casing drilled to the same 
depth as the core barrel cutting shoe. The core barrel is then removed 
and two 5-foot cores are extruded into plastic sleeves. The core barrel is 
sent back down the hole where it is advanced another 10 feet followed 
again by the override casing. The outer casing prevents cross 
contamination and formation mixing and allows for a very controlled 
placement of wells or any type of downhole instrumentation.  

O'Brien & Ger6 scientists will be on-Site during well advancement to 
-fully describe each soil core using a modified Wentworth Soil 
Classification System. Descriptions will include soil type, color, percent 
recovery,, moisture content, odor, organic content and cohesiveness.  
Additionally, soils will be scanned to evaluate the vertical and horizontal 
extent of process residuals related to former Site use. Soil field screening 
techniques will be the same as those used during the initial field 
investigation (summer 1999). A general overview is provided below.  

The scientist will scan the entire core with a Mini RAE Model 2000-PID 
and a Ludlum Model 19 for radiation. The scientist will containerize one 
representative sample from each 5-foot core for PID headspace 
screening. Headspace samples will be allowed to attain ambient 
temperatures prior to screening.-Based on the results of screening, soil 
samples will be collected at the discretion of the field geologist and sent 
to the laboratory for' analysis. Equipment and general procedural 
elements for radioactive core screening and soil sampling were provided 
in the March 1998 Investigative Work Plan's FSP, Appendix D (O'Brien 
& Gere 1998).  

-Due to the true continuous sampling of the system, accurate depictions of 
the stratigraphy and lithology of the overburden are obtained (minimal 
sloughing): Additionally, few cuttings are mobilized to the surface. Most 
of the formation material enters the core barrel, except small amounts, 
that are pushed into the borehole wall. The core will be used to log both 
the soil profile and concentrations of constituents at depth, if any. Both 
field observations and analytical data will be used to further define the 
vertical and lateral extent of residuals. Additionally, the data collected 
can be used to evaluate potential exposure pathways associated with the 
former Site activities.  

If DNAPL and a confining layer are encountered during drilling (based 
"on visual observations and screeninjg with a Mini RAE 2000), a second 

""* :SONIC override casing will be installed. The double override casing 
system consists'of installing a2 - ýor 8-inch diameter casing around the 
standard override easing, which in-turn encloses the core barrel. The 
SONIC double override caking system works on the same principles as 
" thepermanent elescoping wells, grouting and sealing confining layers as 
the well is set.  
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Appendix B: Field Sampling Plan (Revision 2) 
Former Sylvania Electric Products Incorporated Facility 
Cantiaguie Rock Road, Hicksville New York

Water sampling 

Rotosonic drilling, with an isolated stainless steel screen allows for 
collection of ground water samples as the boring is advanced. The core 
barrel is advanced 10 feet at a time followed by the outer drill casing that 
uses water for lubrication and to prevent heaving. The amount of water 
added for each interval is monitored. To collect a water sample, the 
stainless steel screen is set at the bottom of the borehole with the lead rod 
and packer. The outer casing is vibrated back 5 feet exposing the screen 
to the formation and a submersible pump is lowered to the top of a lead 
rod, which is attached to the top of the screen. The lead rod is 
approximately 5 feet long by 3.5- or 6-inches in diameter (depending on 
the size of the borehole). The purpose of the lead rod is to keep the 
screen from becoming lost in the sand when the casing is pulled back.  
The packer is attached to the upper end of the lead rod and prevents the 
sand from coming in between the screen and drill casing. The quantity of 
water added during advancement of the drill casing plus three well 
volumes, is purged from the isolated zone. Following purging, ground 
water samples are collected. The entire sampling device is retrieved by a 
wire line and overshot coupler.  

The most aggressive water sampling will occur in the first two deep 
wells on the southern border of Air Techniques. After reaching the water 
table (assume approximately 70 feet bgs), water samples will be 
collected at 20-foot intervals (approximately 85, 105, 125, 145, 165, 185, 
and 205 feet bgs). The water sampling for the remaining deep well will 
be decided in the field. The water samples will be collected for 
measurement of field parameters, field GC screening, and off Site 
laboratory analysis. Upon reaching the final depth, the field analytical 
data will be evaluated, as well as the soil core screening samples (if 
collected), to determine the well screen interval for the deep wells.  
Shallow wells will be screened at or just below the water table. The 
monitoring wells are installed as the casing is pulled.  

Purge water will be collected in a Baker Tank for off Site disposal. One 
water'sample will be collected from the purge water for TCLP analysis to 
verify the discharge water does not contain elevated concentrations of 
VOCs, SVOCs, metals, or radiological compounds.  

2.5. Well details 

T6vo of the wells will be completed t6 about 80 feet bgs and three will be 
installed between 100 to 220 feet bgs based on field screening results and 
in consultation with NYSDEC. The 4-inch wells will be nested in 
separate, 7" boreholes. Boring termination will be based on the field 
conditions encountered (refusal, a confining layer, or 220 feet). For the 
purpose of this work plan, a ciifinifig layer is defined as 2-feet or more 
of solid clay or 5-feet or more of a sandy clay.  
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The shallow wells will be screened at or just below the water table using 
a 10-foot screen. Deep wells will be screened with 10 feet of screen at 
the interval selected based on the field data and with respect to the other 
wells. The wells will be screened deeper than 100 feet bgs. The 
following criteria will be used for the placement of well screens: 

1. If a confining layer is encountered below 100 feet, then the screen 
will be placed immediately above the confining layer.  

2. If no confining layer is encountered and VOCs decline with depth, 
then the screen will b6 placed at the zone with the highest 
concentiations (per third response, NYSDEC June 21, 2001 
Comment Response Document) of volatile organics based on field 
readings.  

3. If no confining layer is encountered and no VOCs are detected, then 
the screen will be placed in the Departments interval of interest 120 
to 150 feet bgs.  

When possible, the wells will be set in the same geologic zone. A sand 
pack will be installed around the screen extending at least 2 feet above 
the screen. A minimum 2-foot bentonite seal will be installed at the top 
of the sand pack to seal off connection to the borehole (Figure 3). The 
remainder of the borehole will be grouted and a protective casing 
installed. After installing the PVC well screen and riser, the outer casing 
is gently vibrated back out of the borehole. The vibrations induced while 
extracting the otiter casing serve to mobilize the surrounding soil into 
voids and thus seal around the sand pack, bentonite seal, and gravel.  

-Upon well completion, the wells will be developed. Approximately two 
weeks after well installation, ground water will be gauged and monitored 
using an interface probe and pH probe. The well sampling will be 
conducted using low flow sampling techniques in accordance to 
procedures described in the Facility Investigation Work Plan (O'Brien & 
Gere 1998). One water, sample will be collected from each of the five 

Snew-wells and five existing wells. Samples will be analyzed for VOCs, 
TAL metals, and radionuclides (gamma spectroscopy and Tecnicium-99) 
in accordance with the QAPP. The turbidity of ground water samples 
collected will be evaluated using a turbidity meter and minimized -if 
possible. If turbidity is less than 50 NTUs, samples will be submitted to 
the laboratory for the appropriate analysis. If turbidity of the samples 
greater than 50 NTUs then both filtered (0.45-micron filter) and 
unfiltered metal and radioactivity samples will be collected and 
submitted to the laboratory. Samples will not be preserved prior to 
filtering.  
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Former Sylvania Electric Products Incorporated Facility 
Cantiague Rock Road, Hicksville, New York 

2.6. Equipment decontamination 

The decontamination procedures that were presented in the March 1998 
Investigative Work Plan's FSP (Appendix D) have been modified based 
on the field conditions encountered during the initial investigation in July 
1999 (O'Brien & Gere 1998). Equipment and materials associated with 
sampling must be cleaned before and after use at the Site. Items such as 
drill rigs, rods, and miscellaneous equipment present potential sources of 
interference to environmental samples. These items may contact the 
materials to be sampled and may retain contaminants from other sources 
such as roadways or storage areas. They may also hold soil material from 
previous Sites that have not been removed. A central location at the Site 
will be established for equipment decontamination.  

Decontamination activities will be at the discretion of the Field 
Supervisor. If conditions are encountered in which the Field Supervisor 
deems decontamination is necessary, appropriate procedures will be 
implemented.  

2.7. Materials Disposal 

Attempts will be made to keep excess water and soils to a minimum.  
Aqueous material generated during drilling, water sampling, well 
development, and decontamination will be placed in a Baker Tank 
awaiting off-Site disposal. Solid wastes generated will be minimal since 
very few cuttings are c6nveyed to the surface during SONIC drilling.  
However, following screening and sampling, soils from the cores will be 
st6red in a roll-off for off Site disposal via Waste Management, New 
York.  

Glove's, core liners, and other waste materials will be placed in a 
dumpster and disposed of as normal trash via Waste Management.  
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3. Analytical program

The analytical program has been designed to further define the chemical 
and radioactive constituents associated with historic Site activities. Table 
6-1 presents a summary of the analytical program for the Former 
Sylvania Electronics Products Corporation Facility.

Table 6-1 Analytical Summary Program 
Field Task Rationale Analyses Environmental QC Samples 

Samples** Field Trip 
Duplicates Blanks MS/MSD 

soil samples quantify VOCs TBD 

chemistry process TAL Metals* TBD 
residuals 

formerly used 
at the Site.  

soil samples quantify Gamma spec. TBD 
radionuclides process 

residuals 
formerly used 

at the Site.  
water evaluate field GC-VOCs 14-21 2 
samples VOCs at VOCs - 8260B 14-21 1 5 

depth Radionuclides 6 
Tc-99 6 

well five new wells VOCs 10 1 
sampling and Gamma Spec. 10 1 

five existing Alpha Spec. TBD 
wells Tc - 99 10 1 

TAL Metals* 10 1 
pH 11 1 

Notes: 
TBD -to be determined.  
Analyses for radionuclides may include thorium 230, 232, uranium 234, 235, 238, and radium. Field duplicates will 
be collected at an appropriate rate of one duplicate for each 20 samples. If possible, depending on the sample volume 
available, matrix spikes will also be collected at a rate of I per 20 for thorium and uranium isotopic analyses.  
*TAL metals - aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt, copper, iron, 
lead, magnesium, manganese, nickel, potassium, selenium, silver, sodium, thallium, vanadium, and zinc.  
"**The actual number of samples will vary depending upon the field conditions encountered and the number of 
borings necessary to delineate any process residuals that are found during the investigation.  
Water samples to be analyzed for radionuclides and Technitium-99 will be collected at 90 and 110 feet.

Laboratory analyses of environmental samples will be conducted in 
accordance with the NYSDEC 1995 Analytical Services Protocol 
(NYSDEC 1995 ASP). The QAPP presents the analytical methods and 
quality control objectives to be used during the field investigation.  
Additionally, multiple samples may be collected from cores that exhibit 
greater than 200 ppm on the PID during field scanning.
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1. Introduction

This Quality Assurance Project Plan (QAPP) has been developed by 
O'Brien & Gere Engineers, Inc. (O'Brien & Gere) for GTE Operations 
Support Incorporated (GTEOSI). The QAPP provides quality 
assurance/quality control (QA/QC) criteria for work efforts associated 
with sampling of environmental media at the former Sylvania Electric 
Products Incorporated Facility (the Site) in Hicksville, New York. This 
QAPP is one component of the monitoring well installation work plan, 
which also includes a Health and Safety Plan and Field Sampling Plan.  

This document has been prepared in accordance with the New York State 
Department of Environmental Conservation's (NYSDEC) RCRA Quality 
Assurance Project Plan Guidance (NYSDEC 1991) and the United States 
Environmental Protection Agency's (USEPA's) Interim Guidelines and 
Specifications for Preparing Quality Assurance Project Plans (USEPA 
1980a).  

This QAPP will assist in generating data of a known and acceptable level 
of precision and accuracy. The QAPP provides information regarding the 
project description and personnel responsibilities, and sets forth-specific 
procedures to be used during sampling of relevant environmental 
matrices, other field activities, and analyses of data.  

The following quality assurance topics are addressed in this plan: 
"* Project organization and responsibilities; 
"* QA objectives for data measurement; 

"* Sampling procedures; 

"* Documentation and chain-of-custody; 

"* Calibration procedures; 
"* Sample preparation and analytical procedures; 
"* Data reduction, usability, and reporting; 

"* QAIQC checks; 
"* Performance and system audits; 
"* Preventative maintenance; 

"* Data assessment procedures; 
"* Corrective actions; and, 

"* QA reports to management.  

The remainder of this document provides details on these topics.  
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-2. Project organization and responsibilities

While each persofi involved in the investigation and generation of data is 
implicitly part of the QA piogram for the project, certain individuals 
have specifically designated responsibilities. Within O'Brien & Gere, 
these are the Project Officer, Project Manager, Field Supervisor, QA 
Officer, Data Evaluators, and Field Personnel. O'Brien & Gere 
Laboratories, Inc. of Syracuse, New York will provide analytical services 
for the investigation. Laboratory personnel with QA/QC responsibilities 
include the laboratory QA Coordinator and Sample Custodian.  

2.1. Project officer 

The Project Officer is Swiat Kac=mar, Ph.D, CIH. Dr. Kaczmar will be 
responsible for the overall corporate management of the investigation 
and for QA review of the project and the completion of work specified in 
the Work Plan. It will be his responsibility to provide for the allocation 
of staff and other resources required to complete the project within the 
specified schedule and budget.  

2.2. Project manager 

The Project Manager is Jeff-rey Banikowski, CPG, LSP. Mr. Banikowski 
will have responsibility for the implementation and completion of each 
of the tasks identified in the Work Plan. He will manage the technical 
rand administrative aspects of the project and function as the firm's 
principal client contact for the project.  

2.3. Field operations supervisor 

The Field Supervisor is Pam Cox. Ms., Cox will be responsible for day to 
day field operations including oversight of soil coring operations, sample 
collections, monitoring w.ell installition, mobilization and demobilization 
activiiies, 'and overall in-field' coordination with subcontractors, 
regulatory agerciies,'and 'prperty owiers.  
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2.4. QA officer 

The QA Officer is Stuart Spiegel. Mr. Spiegel will be responsible for 
overall project QA. He will review QA plans and revisions to such plans 
to maintain proper QA throughout the investigation. In addition, the QA 
Officer will be responsible for, performance and system audits, data 
processing activities, data processing QC, data quality review, corrective 
actions, and coordinating the QA/QC efforts between O'Brien & Gere 
and the laboratory.  

2.5. QA/QC summary report 

The data evaluator will be performed by the O'Brien & Gere data 
validation group. The group will be responsible for reviewing chemical 
and radiological data and validating laboratory analytical data. The data 
usability summary report (DUSR) or data validation report will be 
completed and submitted to the QA Officer for review. The QA Officer 
will have overall responsibility for data evaluation.  

2.6. Field personnel 

Sampling tasks required by this investigation will be conducted by 
experienced chemists, engineers, geologists, hydrogeologists, and 
environmental technicians. Their responsibilities will include' the 
documentation of sample collection protocols, sample description, 
sample collection, equipment decontamination, and chain-of-custody 
documentation.  

Each sampling team will be organized under a team leader. In addition to 
the responsibilities above, team leader responsibilities include the 
initializing and accurate verification of field notebooks, chain-of-custody 
records, sample labels, and other field-related documentation.  

2.7. Laboratory QA coordinator 

The laboratory QA Coordinator will be responsible for the laboratory's 
QA/QC activities associated with the project. The specific duties of the 
laboratory QA Coordinator include determining whether analyses are 
conducted within the appropriate holding times and that laboratory 
custody procedures are followed. Moreover, the laboratory QA 
Coordinator monitors daily precision and accuracy records, maintains 
detailed copies of all procedures, reschedules analyses based upon 
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2. Project organization and responsibilities

unacceptable data accuracy or precision, and identifies and implements 
corrective actions necessary to maintain QA standards.  

The laboratory QA Coordinator or his or her designee will conduct initial 
usability and assessment of analytical data results and report the findings 
directly to the QA Officer.

2.8. Sampling custodian

The Sample Custodian's responsibilities include verifying proper sample 
entry, sample handling procedures (documentation of the preparation and 
analysis of samples) by laboratory personnel, receipt of samples at 
proper temperature, record package integrity upon receipt, and verify and 
maintain the chain-of-custody.
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3. Data quality objectives 

3.1. Objectives 

-Data ,quality objectives (DQOs) are both quantitative and qualitative 
statements 'specifying the quality of the environmental data required to 
support the decision making 'process. DQOs define the total acceptable 
uncertainty in the data for each specific activity conducted during the 
investigation: The -uncertainty -includes both sampling error and 
analytical error. Although ideal, zero uncertainty is the intent. However, 
the variables associated with the process (field and laboratory) inherently 
contribute to the uncertainty of the data. The overall objective is to keep 
the total uncertainty within a iange that 'will not hinder the intended use 
of the data. The QA/QC requirements have been established such that 
there will be a high degree of confidence in the measurements.  

The principal DQOs of this investigation are to generate data of 
sufficient quality to support both qualitative and quantitative conclusions 
concerning the evaluation of the natiure and extent of process residuals at 

the Site, and to support a humani health "exposure evaluation. In order to 
achieve these DQOs, the pprocess of data generation was designed to 
develop a'-body. of'aiiilytical data of sufficient quality to be used to 
support conclusions made as a result of this investigation. Specific data 
"quality requirements such as criteria for precision, accuracy, 

C representativeness, completeness, comparability, and sensitivity are 
specified in this document.  

L-aboratory analyses and analytic-allevels will adhere to the guidelines 
described in USEPA's Data Quality Objectives for Remedial Response 
Activities (USEPA 1987). Analytical levels are defined in the guidance 
document as follows: 

" Level I implies field screening or analysis using portable 
instruments. Results are often not compound specific and not 
quantitative but results are available on a real-time basis.  

" Level II implies field analyses using more sophisticated portable 
analytical instruments. In some cases, the instruments may be set up 
in a mobile laboratory on-Site. There is a wide range of the quality of 
data that can be generated for Level II analyses. In general, data 
quality depends on the use of suitable calibration standards, 
reference materials, sample preparation equipment, and training of 
the instrument operator. Results are available on a real-time basis or 
within several hours.  
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" Level III implies that all analyses is performed in an off-Site 
laboratory. Level III analyses may or may not use USEPA Contract 
Laboratory Program (CLP) procedures or a CLP laboratory, but may 
not use documentation procedures required of Level IV analyses.  
Level III analyses can provide data of the same quality as Level IV, 
but USEPA Methods such as Test Methods for Evaluating Solid 
Waste (SW-846) (USEPA 1996b) are used instead of CLP methods.  

" Level IV implies CLP routine analytical services (RAS). All 
analyses are performed in an off-Site CLP analytical laboratory 
following CLP protocols. Level IV is characterized by rigorous 
QA/QC protocols and documentation.  

"* Level V implies analyses by non-standard methods. All analyses are 
performed in an off-Site analytical laboratory, which may or may not 
be a CLP laboratory. Method development or method modification 
may be required for specific constituents or detection limits. CLP 
special analytical services (SAS) are Level V.  

Table 3-1 contains sampling efforts, objectives, analyses, data uses, and 
analytical levels. The remainder of this QAPP describes the specific 
approaches that will be taken to achieve the required DQOs.  

In order to assess adherence to DQOs, O'Brien & Gere has developed the 
QA/QC program described herein. The USEPA states that the purpose of 
a QA/QC program "is the definition of procedures for the evaluation and 
documentation of sampling and analytical methodologies and the 
reduction and reporting of data. The objective is to provide a uniform 
basis for. sample, collection and handling, instrument and methods 
maintenance, performance evaluation, and analytical data gathering and 
reporting" (USEPA 1987). NYSDEC's, guidance document for QAPPs, 
states that "quality assurance is a management system for ensuring that 
all information, data, and decisions resulting from an investigation are 
technically sound, and properly documented" (NYSDEC 1991). QC is 
defined as the "functional mechanism through which QA achieves its 
goals." This QAPP is consistent with the requirements set forth by the 
NYSDEC's RCRA Quality Assurance Project Plan Guidance (NYSDEC 
1991).  
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'•3. Data quality objectives 

Table 3-1. Samplinjefforts, objectives, analyses, data uses, and analyhical level.  
Sampling effort Objective Types of analysis Data uses Analytical 

- "level 
Water sampling Quantify process - VOCs Worker health and safety, I, 11 and III 

residuals formerly -- . metals - and support human 
used at the Site, if any radionuclides exposure assessment 

Soil boring sampling Quantify process VOCs Worker health and safety, 1, I1 and Ill 
residuals formerly metals and support human 
used at the Site, if any radionuclides exposure assessment 

Air Monitoring Monitor - VOCS Worker health and safety, I and 11 
concentrations of and support human 
VOCs in the ambient . exposure assessment 
air, if any 

Note: VOCs - volatile organic compounds 
Metals include aluminum: antimony, arsenic, barium, berylliuni, cadmium, calcium, chromium, cobalt, copper, iron, 
lead, magnesium, manganese, nickel, potassium, selenium, silver, sodium, thallium, vanadium, and zinc 
Radionuclides may include alpha spectroscopy, gamma spectroscopy, and liquid scintillation counting on a sample 
specific basis. .  

The laboratory will,-be both national environmental laboratory 
accreditation program (NELAP) and CLP certified. The following is a 
brief description of the data quality parameters addressed in the QAPP 
and is specific'to chemical analytes.  

Precision describes the -reproducibility of measurements under a given 
set of conditions. Specifically, it is a quantitative measure of the 
variability of a group of measurements that have been made in an 
identical manner, compared to their average value. Precision can be 
expressed in a variety of:manners, including absolute methods such as 
deviation from. the mean or median values, standard deviation and 
variance, or relative methods, such as relative deviation from the mean or 
"median. The overall precision may be established through the analysis of 
field and laboratory duplicate samples. For this project, a DQO goal for 
precision has been established that 80 percent of the chemical analytes 
must meet the established criteria. If this goal is met, the data will have 
acceptable precision and .will be considered usable. If this goal is not 
met, appropriate corrective actions will be taken.  

Accuracy is defined as the degree of difference between measured or 
calculated values and the true value. The closer the numerical value of 
the measurement comes to the true value, or actual concentration, the 
more accurate the measurement. Accuracy is expressed in terms of 
absolute or relative error. Accuracy will be determined through analysis 
of spiked samples and, standardswith known concentrations. An overall 
project DQO goal for 'accuiacy has been established that 80 percent of 

4 """ the analytes must meet established accuracy criteria. If this goal is met, 
-the data will be onsidered aeiurate nd usable. If this goal is not met, 
appropriate corrective actions *ill be taken.  

"Repr'esentativeness refers to the degree to which a sample taken from a 
Site accurately reflects the matrix at the Site. This qualitative parameter 
is most concerned with the design of the sampling program. Factors that 
should be considered in the determination of representativeness include
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appropriateness of sampling and analytical methodologies, 
representativeness of the selected media, and representativeness of the 
selected analytical, procedures. Representativeness will be achieved by 
the use of procedures for the collection and preservation of samples as 
described in the methods, the NYSDEC's RCRA Quality- Assurance 
Project Plan Guidance (NYSDEC 1991), the Work Plan, and this QAPP.  

Comparability refers to the use of consistent procedures, second source 
reference standards, reporting units, and 'standardized data format with 
document control. Adherence to standard procedures and the analysis of 
external source standard materials maximizes the probability that data 
generated from a particular method at a given laboratory can be validly 
compared to the data of another. This QAPP has been written to provide 
data that will be comparable to other data collected, as standard methods 
will be used for this investigation.  

Completeness refers to the process. of obtaining the required data as 
outlined in the Work Plan. Completeness is also defined as the 
percentage of measurements judged to be useable. Samples for which the 
critical data points fail completeness objectives will require reanalysis of 
(within the specified holding times) until the DQOs are met. The 
completeness goal has been specified at 90 percent for this investigation.  

Sensitivity refers to a measiurable concentration of an analyte that has an 
acceptable level of confidence. Method detection limits (MDLs) are the 
lowest concentration of an analyte that can be measured with 99 percent 

'confideiice that the analyte concentration is greater than zero. Practical 
quantitation limits (PQLs) and/or reporting limits (RLs) are levels above 
the MDLs at which the laboratory has demonstrated the quantitation of 
analytes. The chemical analytical methods associated with this project 
have MDLs, PQLs, and RLs at sufficiently low levels to adequately 
assess the project DQOs.  

For radiochemical analyses, detection levels are estimated based on the 
characteristics and observations of the analyses of a given sample and 
are, therefore, sample based. Hire detection levels are referred to as 
minimum detectable concentrations.  

3.2. Field sampling 

The objective of field sampling procedures is to obtain samples that 
represent the environmental miatrix being investigated. This will be 
accomplished through the use of proper sampling techniques and 

-equipinent as presented in the NYSDEC's RCRA Quality Assurance 
Project Plan Guidance (NYSDEC 1991), where applicable. Appropriate 
sampling techniques are presented in the Work Plan.  
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- 3. Data quazlity' objectives_

3.3. Laboratory analyses

To obtain data of a quality sufficient to meet the applicable project 
DQOs, the following methods will be performed:

* Volatile Organic Compound (VOC) analysis 
chromatography/mass spectrometry (GC/MS);

by gas

"* Metal analysis by inductively coupled plasma (ICP); 

"* Technetium-99 by liquid scintillation counting; and 

"* Radionuclide analysis by alpha spectroscopy, gamma spectroscopy, 
or both on a sample specific basis.  

The specific methods, analytical QA/QC, and data reporting will adhere 
to the analytical methods listed in Table 3-2 along with NYSDEC 
Analytical Services Protocol (ASP) 10/95 revisions, Exhibit E 
requirements as applicable to chemical as well as radiochemical analyses 
(NYSDEC 1995b).

Table 3-2. Analytical methods 
Parameter Analytical method Reference 

VOCs SW-846 Method 8260B 

Metals SW-846 Method 60 10B 

Technetium-99 Method TCW02 4 

Thorium 228, 230, 232 EML TH-01 Modified 3 

Uranium 234, 235, 238 EML U-02 Modified 3 

Gamma Spectroscopy LANL ER-130 Method 901.1 2 
(Modified) 

Note: VOCs - volatile organic compounds 
Metals include aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt, 
copper, iron, lead, magnesium, manganese, nickel, potassium, selenium, silver, sodium, thallium, 
vanadium, and zinc.  

References: 
1- Test Methods for Evaluating Solid Waste, 3rd Edition. Washington, D.C. USEPA, 1996b.  
2 -Health and Environmental Chemistry: Analytical Techniques, Data Management, and Quality 

Assurance, LA-10300-M, Vol. II, Los Alamos National Laboratory (LANL), Los Alamos, New 
Mexico, May 1986, revised March 1995.  

3 " Environmental Measurements Laboratory (EML) Procedures Manual, 27th Edition, Volume 1, U.S.  
Department of Energy, New York, New York, November 1990.  

4 - Eichrom Analytical Procedure "Technetium-99 in Water (TEVA Disc Method)", #TCW02, May 14, 
1998.
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4. Sampling procedures

4.1. Objectives 

Sampling procedures and practices that will be used in the investigation 
are presented in the Field Sampling Plan. Information will be obtained as 
to the identity, location, and extent of residuals in the subsurface soils 
and ground witer'samples as defined in the Work Plan.  

4.2. Sampling locations 

Sampling locations for the investigation are presented in the Work Plan.  

4.3. Field QA/QC samples 

In order to evaluate data quality, QA/QC samples will be collected 
during the field investigation. Table 4-1 lists the environmental and 
corresponding QC samples to be collected by analyses and matrix type.  
The discussion of field QA/QC samples is directed largely to samples 
collected for chemical analyses.  

4.3.1. Field duplicate samples 
Collection of field duplicate smy ples provides for the evaluation of the 

llaboratory's performance by comparing analytical results of two samples 
from the same location (Table 4-1). Field duplicate samples are also 
collected to evaluate field sample collection procedures. Field duplicate 
samples are duplicate samples collected from one location and sent to the 
laboratory blind (with two different sample identifications). One field 
duplicate sample will be collected for every 20 environmental samples 
(i.e. frequency of five percent).  

4.3.2. Mairix spikes and matrix duplicates, matrix duplicates 
For chemical analyses, matiix spike/matrix spike duplicate (MS/MSD) 
samples are duplicate samples that have spiking solutions added.  
MS/MSD samples are considered identical to the original sample and 
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require that the sampled material be homogenized in the field and 
laboratory prior to analyses. Due to the potential loss of VOCs during 
homogenization, samples collected for VOCs analyses will not be 
homogenized in the field. Since they will not be homogenized, field 
personnel must make every effort to collect representative samples. The 
percent recovery of the spiked amount indicates the accuracy of the 
extraction as well as interference caused by the matrix. Relative percent 
difference (RPD) between spike sample recoveries will indicate the 
precision of the data. One MS/MSD sample set will be collected for 
every 20 environmental samples submitted to the laboratory (i.e.  
frequency of five percent).  

For radiochemical analyses performed using alpha spectrometry, matrix 
duplicate (MD) analyses will be;performed according to the following 
criteria. A Relative Error Ratio (RER) less than two for 80 percent of the 
total radiochemical measurements and less than 3.5 for all measurements 
will be considered acceptable. An RER is a measure of precision, which 
is dependent of the actual analyte concentration being measured. The 
RER may be calculated as: 

RER R,- R 2 
/TPU ,1(10) + TPU 2 

p 12(20) 

where: Ri = analytical sample result 
R2 = analytical duplicate result 
TPU(j ) =1 sigma total propagated uncertainty 

for sample (1) or duplicate (2) 

In addition,-for alpha spectrometry measurements, each sample will be 
spiked 'with appropriate tracers to evaluate recovery.  

4.3.3. Field blanks/equipment blanks 
Field blanks/equipment blanks will consist of samples of analyte-free 
water thai are passed" through and" or over decontaminated sampling 
equipment. One equipment blank will be collected per set of sampling 
equipment 'per sampling event. Field/equipment blanks will not be 
required if dedicated sampling equipment is used. The field/equipment 
"samples will be subject to the same analyses as the environmental 
samples.  

4.4. Sampling procedures 

Protocols for the various sampling activities are described in detail in the 
Work Plan.  

O'Brien & Gere Engineers, Inc. 14 Final: June 12,2001 
I:\DIV82\PROJECTS\586! 5816009\5_RPTS\QAPPLREVSDDGTEWicksvile601 mwQAPP.doc



4. Sampling procedures 

4.5. Sample preparation and preservation 

Immediately after collection, samples will be transferred to labeled 
sample containers and properly preserved. Table 4-1 lists the proper 
sample containers, volume requirements, and preservations. Samples 
requiring refrigeration for preservation will be promptly transferred to 
coolers packed with ice or ice packs. Samples will be shipped or 
transported within 24 hours of being collected and will arrive at the 
laboratory no later than 48 hours after sample collection. Proper chain
of-custody documentation will be maintained as discussed in Section 5 of 
this QAPP. Samples will be extracted, digested and/or analyzed within 
the holding times specified in Table 4-1.
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5. Sample custody

Chain-of-custody Iprocedures will be instituted and followed throughout 
the investigation: These procedures include field custody, laboratdry.'' 
custody, and evidencefil-es. Samples are physical evidence and will be 
handled according to strict chain-of-custody protocols. The QA Officer'
"must be p-epared t6 pr6duce ddcumentation-that trames the samples from 
the field to the laboratory and through analyses. The USEPA has defined 
custody of evidence as follows: 

* actual possession; 
* in view after being in physical possession; 
* in a locked laboratory; or .  
* in a secure, restricted area.  

QA measures will begin with the sample containers. Pre-cleaned sample 
containers will be-purchased from an USEPA-certified manufacturer (I
Chem 200 or equivalent)., 

S.Chain-of-custody" reordIs will be kept during sample collection. In the 
field logbook, samplers will note climatic data and equipment employed 
during collection. Physical characteristics of the sample, date, time of 
day, sample location, and any abnormalities noted during sampling will 
be recorded. -.  

The field sampler will indicate the sample identificationinumber, date, 
time, sample matrix,-sample type (i.e. grab or composite), number of 
containers and the analysis requested on the approplriate chain-of-custody 
form. The chain-of-custody form will be signed and placed in a sealed 
ziploc bag in the cooler. An example chiin-of-custody form is included 
as Figure 5-1. The'shipping container will be closed, and two paper or 
plastic seals will be affixed to the latch and lid and the field sampler will 
initial the seal. The seals must be broken to open the cooler and will 7 
indicate tampering if the seal is broken before receipt at the laboratory.  
The cooler will be shipped via-an overnight delivery service or hand 
delivered -to the laboratory at the conclusion of each day of sampling 
activities. When the samples arrive -at the -laboratory, the sample 
custodian will sign the vendor's air bill or bill of lading (unless hand
delivered). If shipped, the shipping label will be attached to the chain of 
custody. If samples are hand delivered by the sampler, the cooler does 
not need to be sealed.  
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Figure 5-1. Example chain-of-custody
Project Name 

Job No.  

Sheet of_
Office: 

Address 

Phone:
CHAIN OF CUSTODY

CLIENT: COLLECTED BY: 
LOCATION:- (Signature) 

-:Sample Sample . No. of ANALYSIS 
SAMPLE DESCRIPTION/LOCATION Date Time Matrix, Type2  Containers REQUESTED/COMMENTS 3 

Matrix = air, sludge, sediment, etc. VOC - SW8260A; SW8270B; TAL - SW6010A Type - grab, composite 

Relinquished by: Date Time Received by: 

Date Time 
of. of: 

Relinquished by. Date Time Received by: 

Date Time 
of: of: 

Relinquished by:_Date Time Received by:_ 

Date Time 
of. of: 

Usethisspaceifshippedviacourier(eg.,FedEx);. . Date -'Timre;, •&CuerName--'-, Date Time 
Relinquished by: s ,2 ' 2 

of. ______,_._*Attach delivery/curiier receipt to Chain of Custody- 3.  

Relinquished by: Date Time Received by: ___ 

Date Time 
of. of:
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-.. 5. Sample custody 

The sample custodian's duties and responsibilities upon sample receipt 
will be to: 

"* Document receipt of samples; 

"* Inspect sample shipping containers for the presence or absence of 
custody seals (only if shipped via overnight courier) and for 
container integrity; 

" Sign the appropriate forms or documents, verify and record the 
agreement or disagreement of information on sample documents and, 
if there are discrepancies, record the problem and notify the QA 
Officer, 

"* Label sample with laboratory sample number; and 
"* Place samples in secure, limited-access storage.  

At the laboratory, the analysts will be required to log samples and 
extracts in and out of storage as the analysis proceeds. Samples and 
extracts will be returned to secure storage at the close of business.  
Written records will be kept of each time the sample or extract changes 
hands. Care must be exercised to properly complete, date, and sign items 
needed to generate data. Copies of the following will be stored for 
incorporation into the sample file: 

"* Documentation of the preparation and analysis of samples, including 
copies of the analyst's notebooks; 

"* Bench sheets, graphs, computer printouts, chromatograms, and mass 
spectra, as applicable; 

"* Copies of QA/QC data; 
"* Instrument logs showing the date, time, and identity of the analyst; 

and 
" Analytical tracking forms that records the date, time, and identity of 

the analyst for each step of the sample preparation, extraction, and 
analysis.  

Upon completion of the analyses, the QA Officer or his designee will 
begin assimilating the field and laboratory notes. In this way, the file for 
the samples will be generated. The final file for the sample will consist of 
laboratory data packages, including summary and raw data from the 
analysis of environmental and QC samples, chromatograms, mass 
spectra, calibration data, work sheets, sample preparation logs, and 
chain-of-custody records.  
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6. Calibration and frequency

"6.1. Lab6raiory equipment calibration 

Proper calibration of laboratory analytical instrumentation is essential for 
- , the generation of reliable data that meets the project's DQOs. Analytical 

instrument calibration is monitored through the use of control limits that 
are established for individual analytical methods. Calibration procedures 
to be followed are specified; in detail, as listed in the analytical methods 
and in NYSDEC ASP 10/95 revisions, Exhibit E (NYSDEC 1995b).  

, .These procedures specify the calibration materials to be used and the 
type, range, and frequency of calibration.  

The laboratory will be responsible for proper calibration and 
maintenance of laboratory analytical equipment. Calibration procedures 
are presented in thie analytical methods and the laboratory QA Manual.  
The following subsections detail some of the calibration procedures 
outlined in the analytical methods and the laboratory QA Manual.  

6.1.1. Gas chromatography/mass spectrometry (GC/MS) 
Before the GC/MS is calibrated, the mass calibration and resolutions of 
the instruments are verified by a 50-ng injection of 4
bromofluorobenzene (BFB) for VOCs. The tune must meet the ion 
abundance criteria specified in ýthe analytical method. The system must 

"-.-be, verified every 12 hours of analysis and when the instrument 
performance check solution fails'to meet criteria. After re-tuning, the 
performance check solution is reanalyzed. Samples are not analyzed until 

- -tuning criteria are met.  

An initial five-point calibration is performed for the target compounds 
prior to start-up anid whenever system specifications change or if the 
continuing calibration acceptance criteria have not been met. One of the 
calibration standards must be at a concentration between one and five 

... timesreporting limits.- The relative response factors (RRFs) and percent 
RSD of specific compounds must meet established criteria as specified in 
the method. If these parameters fail to meet criteria, corrective actions 
must be implemented and the initial calibration must be repeated.  

, A -midpoint c6ntinuing calibration standard containing the target 
- * compounds is analyzed at the beginning of every 12-hour period 

following the GC/MS tune. This standard must meet specific QC limits 
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listed in the method to verify that the initial five-point calibration is still 
valid.  

6.1.2. Metals 
Instrument calibration for metal analyses is performed daily. A two-point 
calibration for inductively coupled plasma (ICP) analyses and a five
point curve is performed for spectrophotometers and graphite furnace.  
The calibration curves must have correlation coefficients greater than or 
equal to 0.995. Calibration verification is monitored by analyzing a 
calibration verification standard and a calibration blank following 
calibration, every ten samples, and at the end of the analytical sequence.  
The calibration verification standard recovery must be within 90 percent 
to 110 percent for all metals or the instrument must be resloped and, if 
necessary, recalibrated. The calibration blank must not contain target 
compounds at concentrations greater than the reporting limits or 
corrective actions are implemented. To verify inter-element and 
background corrective factors for, ICP analysis, interference check 
samples (ICSA and ICSAB) must be analyzed at the beginning and end 
of the analysis sequence or a minimum of twice per eight hours. The 
percent recoveries for ICS solutions must be within 80 percent to 120 
percent or corrective actions must be implemented. In addition, for ICP 
analyses, a serial dilution analysis must be performed per sample matrix.  
If the analyte concentration is, greater than fifty times the instrument 
detection limit (IDL) in the original sample, a serial dilution (five-fold 
dilution) must agree within ten percent of the original determination.  
Detection limits, inter-element corrective factors, and linear ranges must 
be established at the frequency specified in the method.  

6.1.3. Radionuclides 
For isotopic analyses, on an annual basis, NIST-traceable sources are 
used for determining detector efficiencies of solid-state detectors. These 
efficiencies are checked weekly, using non-NIST standards. The check 
source data are only used to verify reproducibility of the detectors. On a 
quarterly basis, system amplifiers are calibrated to align source energies 
into calibrated sources. The reproducibility of the energy calibrations is 
checked weekly. Peak resolution" checks are performed on a daily basis 
using electronic pulsars. The resolutions are determined to not exceed 
100 keV FWHM. System backgrounds are determined weekly and 
subtracted from sample-results. Calibration sources will contain a 
mixture of alpha emitters giving well-separated peaks that cover the 
region from 2 to 4 meV.  

For field isotopic analyses the manufacturer will initially calibrate 
equipment. During the investigation, the working condition of the 
equipment will be evaluated using check sources at the beginning and 
ending of each day's work using standardized check sources.  
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6. Calibration'andfrequency 

6.2. Standards and solutions 

- The use of standaid materials of a known purity and quality is necessary 
for the generation of reproducible data. The laboratory will monitor the 
use of laboratory solutions, standards, and reagents. Standards and 
solutions are obtained from the USEPA or USEPA-certified commercial 

" .. vendors. Standard' ieference materials and performance evaluation 
materials are obtained from the NIST or USEPA-certified commercial 
vendors.' 

- -÷-J_ 

Standards and solutions are verified prior to use. This verification may be 
in the form of a certification from the supplier, comparison to a standard 
curve, or another standard from a separate source. Standards are 
routinely checked for signs of deterioration, including unusual volume 
changes, discoloration, formation of precipitates, or changes in analyte 
response.  

* Solvent materials are also vei'fied prior to use. Each new lot of solvent is 
--analyzed to verify the absence of interfering constituents. Reagent and 
method blanks are routinely analyzed to evaluate possible laboratory

• based contamination of samples.  

6.3. Records 

A record book will be kept for standards and will include the following 
information: 

"* Material name; 
"* Control or lot number; 
"* Purity and/or concentration; 
"* Supplier/manufacturer; 
"* Receipt/preparation date; 
"* Recipient's/preparer's name; and 
"* Expiration date.  

These records will be checked periodically as part of the laboratory 
internal laboratory controls review.  

6.4. Equipment 

Each major piece of analytical laboratory instrumentation that will be 
used on this project has been documented and is on file with the 
laboratory. An equipment form will be prepared for each new purchase 
and old forms will be removed from the instrument area and filed when 
an instrument is replaced.  
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The laboratory will be required to maintain an equipment form detailing 
both preventative maintenance activities and the required QA testing and 
monitoring. In, the event the instrument does not perform within the 
limits specified on the monitoring form, the Laboratory Manager will be 
notified and a decision will be made as to what corrective action is 
necessary. The corrective action procedure shall be documented in the 
instrument log. If repair is necessary, an "out-of-order" sign will be 

"placed on the instrument until repairs are completed. Repairs made to the 
instrument will be documented in the instrument logbook. Required 
QAIQC testing and monitoring will be completed prior to the resumption 
of sample analysis.

6.5. Calibration records

A bound notebook will be kepf with each instrument that requires 
calibration. The notebook will contain a record of activities associated 
with QA monitoring and instrument repairs. These records will be 
checked during periodic equipmentreview and internal and external 
QA/QC audits.
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7. Analytical procedures 

The accuracy and precision of the analytical data generated by the 
laboratory will be determined through the analysis of duplicate, spiked, 
reference, laboratory control, and field and laboratory blank samples.  
Interferences will be identified, -documented, and acted on by the 
laboratory to achieve the specified detection limits. Samples may be 
diluted only if analytes of concern generate responses in excess of the 
linear range of the instrument. The selection of analytical cleanup 
methodologies will follow method requirements. In such cases, the 
laboratory QA Coordinator 'will document that the laboratory 
demonstrates good analytical practices and that such practices are 
documented in order to achieve the specified detection limits.  

The accuracy of the method will be determined by spiking the sample 
matrix with analytes and surrogates. Standards and reference materials 
will also be analyzed to determine analyte concentrations for comparison 
with expected concentrations to provide a measure of accuracy of the 
methods. Percent recoveries of the spikes will be calculated and 
compared with control limits. A measure of precision will be obtained 
through the RPD between MS/MSD and laboratory duplicates. Sampling 
precision will be evaluated based on the RPD of duplicate field samples 
and compared to established control limits.  

The generated data will. be 'input into the laboratory's database 
management system. Records described in Sections 5 and 6 will be 
incorporated into the final file for the samples. Complete descriptions of 
analytical procedures to be used in the laboratory are described in the 
methods and in the laboratory's QA Manual.  

7.2. Method detection limit 

The MDL is defined as theminiimum concentration of a substance that 
can be measured and reported with 99 percent confidence that the analyte 
concentration is greater than zero and is determined from analysis of a 
sample in a given matrix containing the analyte. For inorganics, the 
instrument detection limit -(IDL) is determined by multiplying the 

- -- Students t-Test value the standard deviation obtained for the analysis of a 
standard solution at a concentration of three to five times the estimated 
IDL on three days--ith am iiiiunimtum of seven measurements. The PQL is 
the lowest concentration that can be reliably quantified within specified 
limits of precision and accuracy during routine laboratory operations.  
Tables 7-1, 7-2, and 7-3 list typical laboratory PQLs or reporting limits.  
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For radionuclides the Minimal Detectable Concentration (MDC) is 
typically calculated at the 95 percent confidence level.

Table 7-1 Laboratory PQLs for VOCs (SW8260).  

Parameter Water PQL (ugtL) 
Chloromethane I 
Vinyl Chloride I 
Bromomethane I 
Chloroethane I 
Acetone 10 
ll-Dichloroethene 0.5 
Methylene chloride 2 
Carbon disulfide 0.5 

trans-l,2-Dichloroethene 0.5 
I,I-Dichloroethane 0.5 
2-Butanone 10 
cis- 1,2-Dichloroethene 0.5 
Chloroform 0.5 
1,1,1-Trichloroethane 0.5 
Carbon tetrachloride 0.5 
1 ,2-Dichloroethane 0.5 
Benzene 0.5 
Trichloroethene 0.5 

1,2-Dichloropropane 0.5 
Bromodichloromethane 0.5 
4 -Methyl-2_pentanone 5 
cis- 1,3-Dichloropropene 0.5 
Toluene 0.5 

trans-1,3-Dichloropropene 0.5 
1,1,2-Trichloroethane 0.5 
Dibromochloromethane 0.5 
2-Hexanone 5 
Tetrachloroethene 0.5 
Chlorobenzene 0.5 
Ethylbenzene 0.5 
Xylene (total) 0.5 
Styrene 0.5 
Bromoform 0.5 
1,1,2,2-Tetrachloroethane -0.5 

Notes: 
PQL indicates practical quantitation limit.

2.5
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7. Analytical procedures

Table 7-2 Laboratory PQLs for TCL metals (SW6010).

Parameter Water PQL (u 

Aluminum 100 
Antimony 60 
Arsenic 5 
Barium 100 
Beryllium 10 
Cadmium 10 
Calcium 1000 
Chromium 10 
Cobalt 50 
Copper 10 
Iron 50 
Lead 5 
Magnesium 1000 

Manganese 50 
Mercury 0.2 
Nickel 50 
Potassium 5000 
Selenium 5 
Silver 10 
Sodium 1000 
Thallium 10 
Vanadium 50 

Zinc 10 

Notes: 
PQL indicates practical quantitation limit.

gIL)

Table 7-3 Laboratory reporting limits for radionuclides 

Parameter Waler (picocuriesiL) 

Thorium 228, 230, 232 1 

Uranium 234,235,238 1 

Technetium-99 20 

Gamma spectroscopy 10 

Note: 
* = relative to Cesium 137

Soil (picocuriesig) 
0.4 
0.4 
0.2 

0.1*
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8. Data reduction, evaluation, and reporting

:For daia to be scientifically valid, legally defensible, and comparable, 
valid procedures must be used to prepare this data. Laboratory analytical 
Level III (USEPA 1987) documentation will be required for each sample 
analysis. The following describes the data reduction, usability and 
reporting procedures to be used for the Analytical Level III laboratory 
data.  

8.1. Data production, handling, and reporting 

Specific laboratoryprocedures and instrumentation can be found in the 
- "QA -Manual 'and/or standard operating procedures (SOPs) from the 

-. -laboratory. The data production and reporting procedures described 
below will be employed at the laboratory.  

8.1.1. Data reduciiion 
Data reduction consists of manual and computer data reduction 
procedures and calculations. Computer data reduction procedures and 
calculations will be checked manually by the laboratory to verify that 
compound identification and quantitation adhere to method requirements.  
The 'laboratory will be responsible for maintaining a listing of computer
"based data reduction programs and SOPs for data reduction. Sample 
preparation or 'extraction logs 'will' be used to document sample 
preparation information (i.e. preparation weights, volumes, and 
reagents). Instrument -injection -logs or bench sheets will also be 
maintained for each instrument.  

Experienced analysts in accordance with analytical method requirements 
will perform qualitative identification and quantitation of organic 
"-analytes. .  

8.1.2. Laboratory data review 
Analytical - results are, generally entered into the laboratory computer 
systIem'by the analyst, independently reviewed by another analyst or supervisor experienced in the method, and approved by the Laboratory 
Manager. The following are requirements that are generally examined as 
part of this review: 
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"* Initial and continuing calibrations met the acceptance criteria defined 
in the method standard procedure. Standards in the calibration curve 
covered the expected concentration ranges of the samples including 
the PQL or RL.  

"* Sample results fell within the'range'of the standard curve.  
"* For GC/MS methods requiring internal standards, retention times and 

area responses were evaluated against limits established by the daily 
calibration.  

" Method blanks were processed with each analytical batch and no 
detectable levels of contamination were identified.  

"* MS/MSD were performed at the required frequency and recoveries 
were within acceptable control limits.  

"* Duplicate analyses were performed at the required frequency and 
results were within the control limits.  

"* LCS analyses were performed with each analytical batch and the 
results obtained were within control limits.  

" Compounds identified by GC/MS have been manually rechecked by 
comparison with the data system library for both target compounds 
and tentatively identified compounds. Retention times and ratios of 
fragmentation were verified.  

"* Calculations have been accurately performed.  
"* Reporting units are correct.  
"* Data for the analysis provide a complete audit trail.  
• Reported detection limits comply with data quality indicator 

requirements.  

The analyst's supervisor will check a minimum of 10 percent of the data 
back to raw data in the secondary review. When required analyses on the 
samples in a project are complete; entered, and reviewed, a report will be 
generated. The report will be forwarded to the assigned Laboratory 
Project Supervisor-or designee for review. The report will then be 
reviewed for the following items (at a minimum): 

" QC data will be reviewed to identify whether or not internal 
specification and contract requirements have been met.  

" Non-conformance reports, if any, will be reviewed for completion of 
corrective actions and their impact of results. Non-compliance and 
corrective action procedures will be documented in the case narrative 
in the final report.  

The report requires the signature of the Laboratory Project Supervisor or 
designee. Electronic data are copied onto computer tape, inventoried, and 
stored off-Site in a secure facility, or within locked cabinets on Site. This 
data archive system is maintained minimally for 10 years.  

Analytical data packages, which ire can be fully validated, and document 
sample preparation, extraction, and analysis, will be provided for the 
analyses. Data report forms will be securely bound and the pages will be 
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8. Data reduction, evaluation, and reporting 

sequentially numbered. The analytical reports for sample matrices will 
conform to the data deliverable requirements as listed in NYSDEC ASP 
.10/95 revision, Category B (NYSDEC 1995). The laboratory will 
provide both hardcopy and electronic versions of the analytical data.  

C, 

8.2. Data usability -

A Data Usability Summary Report (DUSR) will be performed to 
determine whether or not the data meets Site specific criteria for data 
quality and use. Excursions from QA/QC criteria will be qualified based 
on guidance provided in the following documents: 

* Science Applications 'International Corporation (SAIC). 1992.  
"Laboratory Data Validation Guidelines for Evaluating Radionuclide 
Analyzes, 

--United States Department of Energy (USDOE) 1995. Guidance for 
"Radiochemical Data Validation, 

United States. Environmental Protection Agency Region 11 
"Evaluation of Metals Data for the CLP 3/90 (USEPA 1992), and 

-"United States Environmental Protection Agency Region IH Contract 
Laboratory Program (CLP) Organics Data Review, SOP No. HW-6, 
Revision #11 (USEPA 1996a).  

or the most recent USEPA Region II data validation guidelines.  

"Prep~aration of a DUSR: 

The DUSR is developed by reviewing and evaluating the analytical data 
package. During the course of this review the following questions must 
be answered: 

1. Is the data package complete as defined under the requirements for 
,the NYSDEC ASP Category B or USEPA CLP deliverables? 

2. Have all holding times been met? 
3. Do all the QC data: blanks, instrument tunings, calibration standards, 

calibration verifications, 'surrogaite recoveries, spike recoveries, 
replicate analyses, laboratory controls and sample data fall within the 
protocol required limits and specifications? 

4. Have all of the data been generated using established and agreed 
upon analytical protocols? 

5. Does an evaluation of the raw data confirm the results provided in 
the data summary sheets and quality control verification forms? 

6. Have the correct data qualifiers been used? 
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,"Data qualifiers may include the following: 

U Indicates that the compound was analyzed for, but was not 
detected. The sample quantitation limit is presented and adjusted 
for dilution and percent moisture. This qualifier is also used to 
signify that the detection limit of an analyte was raised as a'result 
of analytes detected in laboratory and/or field blank samples.  

J Indicates that the detected sample result should be considered 
approximate based on excursions from QA/QC criteria.  Additionally, for organic analyses this qualifier is used either 
when estimating a concentration for tentatively identified 
compounds or when the mass spectra data indicate the presence 
of a compound that meets identification criteria but, the sample 
result is less than the compound quantitation limit.  

UJ Indicates that the detection limit for the analyte in this sample 
should be considered approximate based on excursions from 
QA/QC criteria.  

R Indicates that the previously reported detection limit or sample 
result has been rejected due to a major excursion from QA/QC 
criteria, for example percent recoveries of less than ten percent.  
The data should not be used for qualitative or quantitative 
purposes.  

Evaluation of NYSDEC ASP Matrix Spike Blank data - If the Matrix 
Spike Blank recovery is less than the ASP criteria, the positive results 
should be qualified as J, estimated biased low. If the MSB recovery is 
less' than the ASP criteria, but greater than 10 percent, the non-detects 
should be qualified UJ, biased low. If the Matrix Spike Blank recovery is 
less than 10 percent, the non-detect data must be rejected.  

Any QC exceedahces must be numerically specified in the DUSR. All 
data that would ble rejected by the EPA Region 2 Data Validation 
Guidelines must also be rejected in the DUSR.  

Once the data package has been reviewed and the above questions asked 
and answered the DUSR proceeds to describe the samples and the 
analytical parameters. Data deficiencies, analytical protocol deviations 

-and quality control problems are identified and their effect on the data is 
discussed. The DUSR shall also include recommendations on 
resampling/reanalysis..  
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9. Internal quality control checks 

-9.1. Laboratory QA/QC checks 

The overall effectiveness of a quality control program depends upon 
* operating, in the 'field and laboratory according to a program that 

systematically ensities the precision and accuracy of analyses by 
"detecting errors and, preventing their recurrence or measuring the degree 
of error inherent in the meth6ds applied.  

Tables 9-1 through 9-5 summarize the laboratory corrective actions by 
analytical method. Requirements as listed in NYSDEC ASP revision 
"10195 Exhibit E will be adhered to (NYSDEC 1995b). A brief 

-description of laboratoiy'QA/QC analyses is contained in the following 
subsections.  

9.1.1. GC/MS tufning 
Tuning and performance criteria are established to verify mass 
resolution, 'identification, and to some degree, instrument sensitivity.  

- These criteria are not sample specific; conformance is determined using 
- standard materials. Therefore., these criteria should be met in all 

*-circumstances. " 

9.1.2. Calibration 
Compliance requirements for satisfactory instrument calibration are 
established to verify that the instrument is capable of producing 

- -acceptable quintitative data. Initial calibration demonstrates that the 
"instrument'is capable of i~ceptable- performance at the beginning of 
-analysis, and continuing calibration and performance checks document 

* satisfactory maintenance and adju simient of the instrument on a day-to
day basis.  

9.1.3. Blanks 
The laboratory will analyze several types of blanks. Corrective action 
proceduies will be implemented for blank analyses if target compounds 
are detected at concentrations greater than the PQL (or five times the
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PQL for acetone, 2-butanone, methylene chloride, toluene, and phthalate 
compounds). The criteria for evaluation of blanks apply to any blank 
associated with a group of samples. If problems with a blank exist, data 
associated with the project must be carefully evaluated to determine 
whether or not there is an inherent variability in the data for the project, 
or if the problem is an isolated occurrence not affecting other data.  

A reagent blank consists of laboratory distilled water and any reagents 
added to a sample during analysis only, or straight solvent. A reagent 
blank is usually analyzed following highly contaminated samples to 
assess the potential for cross-contamination during analysis. A method 
blank is a water or soil blank that undergoes the preparation procedures 
applied to a sample (i.e. extraction, digestion, clean up). These samples 
are, analyzed to examine whether sample preparation, clean up, and 
analysis technique result in sample contamination. The laboratory will 
prepare and analyze a method blank with each group of 20 samples of 
similar matrix that are extracted, digested, or analyzed at the same time 
(within same 12 hour period for GCUMS analysis).  

Equipment and trip blanks will also be collected and submitted for 
laboratory analysis, where appropriate. Equipment and trip blanks will be 
handled in the same manner as~environmental samples. Equipment and 
trip blanks are analyzed to assess contamination introduced during field 
sampling procedures and sample shipment, respectively.  

9.1.4. Internal standards performance 
Internal standards, which are compounds not found in environmental 
samples, will be spiked into blanks, samples, MS/MSDs, and laboratory 
control samples (LCS) at the time of analysis for VOC. Internal 
standards are used to quantitative results and correct for injection 
variability for VOC analyses. Internal standards must meet retention time 
and performance criteria specified in the analytical method or the sample 
will be reanalyzed.  

9.1.5. Surrogate recovery 
Accuracy and matrix biases for individual samples are monitored for 
organic analyses using surrogate additions. Surrogates are compounds 
similar in nature to the target analytes, which are spiked into 
environmental samples, blanks, and quality control samples prior to 
sample preparation for organic analyses. The evaluation of the results of 
these surrogate spikes is not necessarily straightforward. The sample 
itself may produce effects due to such factors as interference's and high 
concentrations of analytes. Since the effects of the sample matrix are 
frequently outside the control of the laboratory and may present 
relatively unique problems, the review and usability of data based on 
specific sample results is frequently subjective.  
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9. Internal qufality control checks 

9.1.6. LCS analyses 
LCSs are standard solutions that consist of known concentrations of the 
target anal3tes spiked into laboratory-distilled water or a clean sand.  
They are prepared or purchased ,from a certified manufacturer from a 
source independent from the calibration standards to provide an 
independent verification of the calibration procedure. They are spiked 
with target analytes listed in Tables 7-1, 7-2, and 7-3. These QC samples 
are then prepared and analyzed following the same procedures employed 
for environmental 'sample analysis to assess method accuracy 
independently of sample matrix effects. The laboratory will prepare and 
analyze a LCS with each group of 20 samples of similar matrix that are 
extracted, digested, or analyzed at the same time (within same 12 hour 
period for GC/MS analysis). Percent recoveries will be evaluated to 
assess the efficiency of preparation and analysis method independent of 
environmental sample matrix effects.  

9.1.7. MS/MSD or laboratory duplicate samples 
MS/MSD or laboratory duplicate analyses will be performed on 
-nvironmental 'srnples at a frequency of one per sample matrix and 
every 20 samples of a similar matrix. Whenever possible MS/MSD and 

"laboratory duplicate samples.will be prepared and analyzed within the 
- same batch as, th6 envir6nmental samples. MS/MSD samples will be 
-spiked-at the laboratory with-ta.get analytes. MS/MSD and laboratory 

", duplicate data'are genemted io determine long-term precision and 
accuracy of the analytical method with respect to sample matrices.  

9.1.8. Compound identification and quantitation 
The objective of the qualitative criteria is to minimize the number of 
erroneous identifications of compounds. An erroneous identification can 
either be a false positive (reporting a compound present when it is not) or 
a false negative (not reporting a compound that is present). The 
identification criteria can be applied much more easily in detecting false 
positives than false negatives. Negatives, or non-detected compounds, on 
the other hand represent an absence of data and are therefore, much more 
difficult to assess. The objective for quantitative requirements is to 
maximize the accuracy of data and sensitivity of the instrument. Samples 
should be analyzed undiluted to maximize sensitivity. Samples must be 
reanalyzed at the appropriate dilution when concentrations exceed the 
linear calibration range to maximize accuracy.  

9.2. Control limits 

In the event that method control limits are not provided, laboratory 
control limits will be established separately for each matrix type for 
spike and duplicate analyses. Laboratory control limits can be considered 
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action limits. These limits are defined as "three standard deviations of the 
mean and correspond to 99.7 percent confidence limits of a normal 
distribution cuive. The laboratory will establish control limits for each 
analyte of concern using a minimum of 20 data points. Laboratory 
control limits may change since limits are minimally updated on a yearly 
basis with the addition of new data points.  

The laboratory control limits used to assess data for this program will be 
summarized by the laboratory in the analytical report.  

9.3. Field sampling QAIQC 

Field sampling crews will be under direct supervision of the Field 
Supervisor. Bound logbooks and appropriate data sheets will be used to 
document the collection of samples and data so that an individual sample 
or data set can be traced back to its point of origin, sampler, and type of 
sampling equipment. Sampling .will be performed according to the 
methods provided in the Work Plan and in this QAPP. Blind field 
duplicate samples will be collected and sent to the laboratory for analysis 
in conjunction with the environmental samples. Field sampling precision 
will be, evaluated through the RPD of the duplicate sample analyses 
riesults.,C6ntrol limits for field duplicate precision have been established 
at 100, percent for soil samples. Proper chain-of-custody protocols, as 
presented in Section 5 of this QAPP; will be followed.
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10. Performance and system audits

10.1. Performance audits 

At the discretion of the Project Manager, field and laboratory 
performance audits consisting of on-Site performance evaluations will be 
conducted once during the field and laboratory analysis program.  
O'Brien & Gere's QAO or his designee will perform the audits. These 
audits will evaluate the adherence to the QA program outlined in this 
QAPP. The 'protocols used to conduct the audits may be found in the 
following sections. Acceptance criteria used in determining the need for 

'corrective action-will be those criteria defined in this QAPP. Where 
- acceptance §criteri'a are not defined for laboratory procedures and 

analytical methods, the laboratory's standard operating procedure and 
QA Manual will be consulted. The results of the field and laboratory 
audits will be documented and submitted to the Project Manager. These 
reports and any corrective actions, which were implemented as a result of 
the audits, will be included in the technical report.  

10.1.1. Laiboraitory audit protocol 
The laboratory audit will note factors that may affect the quality of the 
analytical results. Minimum QA/QC criteria specified in this QAPP and 
the analytical methods must be adhered to. The areas of concern of the 
laboratory audit will include: 

* Implementation of a scientifically sound QA/QC program addressing 
precision, accuracy, reproducibility, comparability, completeness, 
and blank cofitamination; 

6* Sufficient documentation and record keeping for technical personnel 
external to the laboratory to recreate each analytical event; and 
Compliance with the project iequirements for laboratory analysis.  

The specific'larameters to be evaluated include: 

"* Data comparability; 

"* Calibration and quantitation; 
"• QC execution; 

"* Out-of-control events; 

"* Standard operating procedures; 
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"* Sample management; 
"* Record keeping; 
"* Instrument calibration records; 
"* Other analytical records;, 

"• QC records; 
"* Corrective action reports; 
"* Maintenance logs; 
"* Data review; 
"* Limits of detection; 

"* QC limits; and 

"* Analytical methods.  

10.1.2. Field audit protocol 
The purpose of a field audit is to identify whether the systems and 
procedures described in the Work Plan and QAPP are operational in the 
field and contributing-to the production of accurate and defensible 
analytical results. The QA Officer or his designee may perform an on
Site evaluation. The areas of concern in a field audit include: 

"* Sampling procedures; 
"* Decontamination of sampling equipment, if applicable; 
"* Chain-of-custody procedures; 
"* Standard operating procedures; and 
"• Proper documentation in field notebooks.  

10.2. System audits 

Laboratory and field performance will be monitored through the analysis 
of equipment and laboratory blahks, spiked samples, laboratory control 
samples, laboratory and field duplicates, and performance evaluation 
samples. The laboratory QA Coordinator, in conjunction with the QA 
Officer and the Project Manager; will formulate corrective actions in the 
event that QC limits specified in this document are exceeded. The results 
of the system audits will be documented in the investigation report.  
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11. Preventative maintenance

Preventive maintenance procedures will be carried out on field 
equipment in accordance with the procedures outlined by the manufac
turers' equipment manuals. Field equipment used during this project will 
have a specific maintenance instruction sheet accompanying it.  
Maintenance activities involving field equipment will be recorded in a 
field logbook.  

Major analytical equipment at the laboratory is typically covered by 
some type of maintenance contract, usually with the instrument 
manufacturer. The degree and extent of contracted routine or preventive 
maintenance assistance is a function of the complexity of the equipment, 
amount of equipment redundancy and the laboratory in-house expertise 
relative to repair and maintenance of the particular piece of equipment.  
Maintenance activities are documented and maintained in permanent 
files and logbooks.

Final: June 12,2001 39 r Ge 
I[.DIV82\PROJECTS\5816\5816009\-5RPTS\QAPP\REVSDGTEHicksvilic6O1mwQAPP.doc

- O'Brien & Gere Engineers, Inc.



Appendix C: Quality Assurance Project Plan (Revision 1) 
Former Sylvania Electronic Products Incorporated Facility 
Cantiague Rock Road, Hicksville, New York

O'Brien & Gere Engineers, Inc. 40 
IA.DIV82\PROJECTSM5816\ 5 8 16009\5 RPTS\QAPP\REVSDGTEl-icksviI¢c6O1mwQAPP.doc

Final: June 12, 2001



12. Data assessment procedures 

- •_The' procedures employed by the laboratory to assess the quality of data 
generated in the laboratory include, but are not limited to, the following 
determinations: 

"" Analytical precision per method; 

" Analytical accuracy per method; 

"• Analytical completeness; and 

"* MDLs, IDLs, and PQLs.  

Data quality reviews by analysts, supervisors, managers, laboratory 
directors, and QA personnel contribute to the total process.  

Precision and accuracy, will be assessed using control charts. Control 
charts will consist of linef graphs that provide a continuous graphic 
representation of the state of each analytical procedure. The standard 
deviation of the mean of the QC measurement is calculated. The upper 

•. and lower warning limits are set at plus or minus two standard deviation 
units. However, the upper and lower control limits are set at plus or 
minus three standard deviation units. Acceptable data are realized when 
results fall between the lower and upper warning limits. If the QC value 
falls between the control limit hiid the warning limit, the analysis should 

S- -be scrutinized as possibly out of control.  

In general, the accuracy of the methods will be evaluated by spiking the 
sample matrix with the analyte and by analyzing reference materials with 
known concentrations. The spiking levels will be selected to reflect the 
concentration range of interest. Percent recoveries of the spikes and 
"reference materials will be calculated and compared to the established 
limits. The precision of the methods will be evaluated by the analysis of 
"matrix spike* and laboratory and field duplicate samples. The precision 

--will be evaluated by calculating the RPD between the duplicates. RPD 
* calculations will be comppared tt-thestablished limits.  

The definitions and equations used for the assessment of data quality are 
discussed below.', 

Accuracy - Is a measure of the nearness of an analytical result, or a set 
' 'of results, to :the 'true "valhe'.' Normally, the term accuracy is used 

synonymously with percent recovery and is usually expressed in terms of 
'error or bias. Percefit recov'ery describes either the recovery of a 
synthetic standard of known value, or the recovery of known amount of 
analyte (spike) added to a sample of known value. The percent R or 
accuracy can be calculated by using: 
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standards: percent R = (observed value/true value) x 100 

spikes: percent R = ((concentration spike + sample concentration) 
sample concentration x 100) / concentration spike 

Precision - Refers to the agreement or reproducibility of a set of 
replicate results among themselves without assumption of any prior 
information as to the true result. Precision is usually expressed in terms 
of the percent difference (percent D) or RPD. The percent D is calculated 
by using: 

Percent D = (larger SR - smaller SR x 100)/smaller SR 

Where: SR is the sample result.  

The RPD is calculated by using: 

RPD = (*OSR - DSR* x 100)/((OSR + DSR)/2) 

Where: OSR is the original sample result and DSR is the duplicate 
sample result.  

Average - The average or arithmetic mean (X) of a set of n values (Xi) is 
calculated by summing the individual values and dividing by n: 

X =( Xi I-1 to 0/n 

Range - The range (Ri) is the difference between the highest and lowest 
value in a group. For n sets of duplicate values (X2, X1) the range (Ri) of 
the duplicates and the average range (R) of the n sets are calculated by 
the following: 

R, = X2 - X1 

R j Ri-., to Wn 

Standard Deviation and Variation - The standard deviation (S) of a 
sample of n results is the most widely used measure to describe the 
variability of a data set. It is calculated by using the following equation: 

S =4 Z,/ -X1 to n 
n 

Where X is the average of the n results and Xi is the value of result i.  

Normally, X "S will include 68% and X" 2S includes about 95% of 
normally distributed data.  
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12. Data assessment procedures 

The variance is equal to S2. The percent relative standard deviation 
(percent RSD) or coefficient of variation (CV) is the standard deviation 
divided by the mean and multiplied by 100 as follows: 

CV = 100S/X 

The Laboratory QA Coordinator, with individual laboratory group 
leaders, will identify any data that should be rated as "unacceptable", 
based on the assessment of the QA/QC criteria. Data assessment will be 
evaluated and discussed in the data usability report(s).
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13. Corrective action

Corrective action procedures will be implemented based on unacceptable 
audit results or upon detection of unacceptable data during evaluation.  
Two types of audits will be performed during this investigation. The data 
generation process will be audited by assessing adherence to method or 
laboratory control limits and by performing an on-Site laboratory audit, 
if requested by the Project Manager. The field program will be audited 
by assessing adherence to the procedures outlined in the Work Plan and 
in this document, by the analysis of field QC samples, and by performing 
an on-Site field audit, if requested by the Project Manager. If needed, 
corrective action procedures will be developed on a case-by-case basis.  
The enacted corrective actions will be documented in the appropriate 
notebook, log, or case file. File and laboratory personnel are encouraged 
to discuss specific issues and proposed corrective actions with the QA 
Officer.  

Generally, the following corrective actions may be taken by the 
laboratory. When calibration, instrument performance, and blank criteria 
are not met, the cause of the problem will be located and corrected. The 
analytical system will then be recalibrated. Sample analysis will not 
begin until calibration, instrument performance, and blank criteria are 
met. When matrix spike, reference standard, or duplicate analyses are out 
of control, samples analysis will cease and the problem will be 
investigated. Depending on the results of the overall QC program for the 
sample set, the data may be accepted, accepted with qualification, or 
determined unusable. If the laboratory determines data to be unusable, 
those samples will be prepared and reanalyzed. If matrix interferences 
are suspected, samples will be subjected to one or more of the clean-up 
techniques specified in the analytical methods. If QC criteria are met 
upon reanalysis, only the new results are reported. If QC criteria are still 
not met upon reanalysis, both sets of sample results will be reported.  

The laboratory will make every reasonable effort to correct QC 
excursions and to document the presence of matrix interferences. In this 
way, unnecessary resampling of difficult matrices may be avoided.  
However, if matrix interferences are not documented resampling may be 
required.  

Corrective actions for the field investigation program, if required, will 
generally involve altering the field procedure to match the guidelines set 
forth in the Work Plan and in this QAPP. If problems arise with 
procedures or guidelines set forth herein, the client, the QA Officer, and 
the Project Manager, in conjunction with the appropriate agencies, will 
formulate an appropriate corrective action.
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14. QA reports to management

The deliverables associated with the investigation will contain separate 
QA sections where data quality information collected during the 
investigation is summarized. These reports will be prepared under the 
direction of the Project Manager and will include the QA Officer's report 
on the accuracy, precision, and completeness of the data and the results 
of the performance and system audits.
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Table 4-1. Field sampling summary table 
Parameter Matrix Sample Preservation Holding times Environmental QC Samples 

containers and (from verified time of samples* Field Trip MSIMSDS 
volumes sample receipt duplicates blanks (frequency) 

(VTSR)) (frequency) 
VOCs Soil 125 milliliter wide 4°C 7 days (unpreserved) TBD 5% 1 each 5 percent 

mouth glass - per 
. ... container sealed shipment 

S'withaseptum 
Metals Soil. 4 ounce wide 4°C 180 days TBD 5% 0 5 percent 
(except mouth glass 
Mercury) . . container with 

Teflono lined lid 
Mercury Soil 4 ounce wide 4VC 26 days TBD 5% 0 5 percent 

.. .. - , -. mouth glass 
containeý with 
Teflone lined lid 

pH l Sodil - 50 milliliter wide 40C ASAP TBD 5% 0 5 percent 
mnouth container 

. . ith Teflon' lined 
lid 

,Radionuclides, . Soil 2-250 milliliter - 40C 6 months TBD 0% 0 0 percent 
Gamma wide mouth 
Spectroscopy containers with 

Teflon® lined lid 
Note: MSIMSD indicates matrix spikelmatrix spike duplicate sample 

VOCs - volatile organic compounds 
Metals include aluminum, antimony, arsenic, barum,'beryllium, cadmium, calciufn, chromium, cobalt, copper, iron, lead, magnesium,'manganese, nickel, 
potassium, selenium, silver, sodium, thallium, vanadium, and zinc -_.... ,i
Radionuclides include thorium 228, 230, 232, uranium 234, 235, 238, and radium. MD for radionuclides will be performed according to the MD criterion 
presented in section 4.3.2. , ' , (I 

'The actual number of samples will be determined in the field in accordance with the Work Plan and Table 6.1 in the FSP.  
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Table 4-1. Field samphlng summany table Parameter Matrix Sample Preservation Holding times Environmental QC Samples containers and (from verified time of samples* Field Trip MSIMSDS volumes sample receipt duplicates blanks (frequency) 
(VTSR)) (frequency) VOCs Water 2-40 milliliter 4o0 10 days TBD 5%, 1 each 5 percent glass vials with pH<2 

per septum 
shipment Metals Water 1-250 or 500 4oC 180 days ' TBD 5% 0 5 percent (except milliliter plastic HNO3 Mercury) bottle , pH<2, 

Mercury Water 1-250 or 500 40C 26 days TBD 5% 0 5 percent 
milliliter plastic HNO3 bottle ' pH<2 pH Water 1-250 milliliter 40C ASAP TBD 5% 0 5 percent 
plastic bottle Technitium-99 Water 1 liter none 6 months TBD Gamma Water 1 liter 40C 6 months TBD 0% 00 percent Spectroscopy Nitric acid 

pH<2 Note: MS/MSD indicates matnx spike/matrix spike duplicate sample 
VOCs - volatile organic compounds Metals include aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt, copper, iron, lead, magnesium, manganese, nickel, potassium, selenium, silver, sodium, thallium, vanadium, and zinc Radionuclides include thodrum 228, 230, 232, uranium 234, 235, 238, and radium. MD for radionuclides will be performed according to the MD criterion presented in section 4.3.2.  
The actual number of samples will be determined in the field in accordance with the Work Plan and Table 6.1 in the FSP.
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Table 9-1 
Volatile (GCIMS) Quality Control Requirements and Corrective Actions 

SW-846 8260B with NYSDEC ASP Exhibit E Requirements 

Audit Frequency Control Limits'i " Correctjvd Acion 

Holding Samples must be extracted and VOCs: Analyze within 10-days from If holding times are exceeded for initial or reanalysis required due to times analyzed within holding time. verified time of sample receipt if QC excursions, notify QAO Immediately since resampling may be 
_ _ _ _ _ _ preserved, 7 days if unpreserved. required...  

MS Tuning Once every 12 hours. Bromofluorobenzene key ions and', 1. Tune the mass spectrometer.  
abundance criteria listed in the method 2. Document corrective action - samples cannot be analyzed until 
must be met for all nine ions. control limit criteria have been met.  

Initial Prior to sample analysis and when 1. Five concentrations bracketing 1. Identify and correct problem.  
Calibration continuing calibration criteria are not expected concentration range for all 2. If criteria are still not met, recalibrate.  met. compounds of interest. 3. Document corrective action - samples cannot be analyzed until 

2. Criteria as listed in NYSDEC ASP calibration control limit criteria are met.  
10/95 Exhibit E.  

Continuing Every 12 hours, following Criteria as listed in NYSDEC ASP 10/95 1. Reanalyze.' 
Calibration bromofluoiobenzene. Exhibit E. . 2. If criteria are still not met, identify and correct problem, recalibrate.  

3. Document corrective action - samples cannot be analyzed until __... . . . __*-".calibration control limit criteria are met.  

Preparation Every 12 h6urs, following continuing Common laboratory contaminants less.. -1. Reanalyze blank. 
Blank . calibration . than 5x POL; anything else less than 2. If limits are still exceeded, clean instrument, recalibrate analytical Analysis PQL. system, and reanalyze all samples with the same compounds as 

detected in the blank.  
. 3. Document corrective action -'samples cannot be analyzed until 

________________blank criteria have been met.
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Table 9-1 
Volatile (GCIMS) Quality Control Requirements and Corrective Actions 

SW-846 8260B with NYSDEC ASP Exhibit E Requirements

Audit Frequency

Every 20 samples.

u.u per cooler containing VuC 
samples.

Each analytical batch (every 12 
hours).  

Prepared independently from 
calibration standards.

Control Limits 4 

Common laboratory contaminants less 
than 5x PQL; anything else less than 
PQL.

Common laboratory contaminants less
than 5x PQL; anything else less than 
PQL.  

Recovery within matrix spike blank limits 
(NYSDEC ASP Exhibit E) if available, 
otherwise within laboratory control limits.  

Spike must contain all target analytes.

i I. _ _

All samples and blanks 
(including MS/MSD)

-t

All samples and blanks 
(including MS/MSD)

1. Response -50% ± 100% of internal 
standards from continuing calibration of 
the day. 
2. Response time must be ± 30 seconds 
from associated standard.  

Recovery within NYSDEC ASP 10/95 
Exhibit E control limits.

Corrective Action

2. Write an explanation.

1. Investigate problem, contact QAO.  
2. Wnte an explanation.

1. If recovery failures are above control limits and these compounds 
are not detected in the associated samples, contact QAO.  
2. Reanalyze LCS and examine results of other QC analyses.  
3. If recovery is still outside limits and other QC cnteria are met, 
contact QAO.' 
4. If other QC cnteria have not been met, stop analysis, locate and 
correct problem, recalibrate instrument and reanalyze samples since 
last satisfactory LCS.  
5. Document corrective action.  

1. Reanalyze.  
2. If still outside of the limits, qualify data.  
3. Document corrective action.

1. Reanalyze any environmental or QC sample with surrogates that 
exceed control limits.  
2. Qualify the data.  
3. Document corrective action.
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Table 9-1 
Volatile (GCIMS) Quality Control Requirements and Corrective Actions 

SW-846 8260B with NYSDEC ASP Exhibit E Requirements 

Audit Frequency Control Limits Corrective Action' 

MS/MSD One per group of similar Recovery and RPD within NYSDEC ASP 1. Reanalyze if <10%...  
Analysis - concentration and matrix, I per case - 10/95 Exhibit E limits; if available, 2. If >10% and LCS criteria are met, document In case narrative; no of samphlesý, or I in 20,'whichever is_ otherwise within laboratory limits, additional corrective action required.  

greater. .. 3. If >10% and LCS criteria are exceeded, examine other'QC data for 
source of problem; i.e. surrogate recoveries for extraction efficiency , -, ........ and calibration data for instrument performance Issues.  
4. Take corrective action as required, re-extract or reanalyze samples 

S -and associated MS/MSD and LCSs as required.  
Field Dup. One per matrix and analytical batch 100% RPD for soil. If these criteria are not met, sample results wiill'be evaluated on a case 
Analysis and every 20 samples of similar * '. . . ' by case basis., 

"matrix ., * , ..

----------------.---.------

',',,'',, 

1 1 -' 

r 1

V , '
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Table 9.2 
Radionuclides Quality Control Requirements and Corrective Actions 

Modified Method EML Th-01-and EMLU.02 
with NYSDEC ASP Exhibit E Requirements

Final: 06/18/01

Audit Frequency control Umits Laboratory Corrective Action 
Holding Times Samples must be extracted and analyzed within Extract and analyzed within 6 months of If holding times are exceeded for initial or any holding time. verified time of sample receipt for soil reanalysis required due to QC excursions, notify the samples. QAO immediately since resampling may be required.  
Initial For thorium and uranium: All calibrations should be evaluated If calibration results are measured outside of statistical Calibration Efficiency - annually statistically against determinations performed ranges, the QAO will be notified. Explanations will be Efficiency check - monthly or prior to use previously. If results are outside of statistical provided in the case narrative and in the instrument Energy - quarterly or prior to use range, an explanation of the change in maintenance logbook.  Energy check, resolution, background - weekly performance shall be provided.  

or prior to use 

Method Blank 1 per 20 samples of similar matrix extracted at Results must be less than or equal to MDC 1. Reanalyze the batch.  Analysis the same time or 1 per batch. or less than 5X below lowest activity of the 2. If holding times have elapsed, contact the QAO 
sample. immediately since resampling will be required.  

LCS Analysis 1 per 20 samples of similar matrix extracted at 40 - 160% recovery. 1. Reanalyze the batch the same times or 1 per batch for both alpha 2. If holding times have elapsed, contact the QAO and beta emitter. 
immediately since resampling will be required.  

Matrix Spike For thorium and uranium: 75 - 125% recovery. 1. If LCS criteria are met, document in case narrative; Analysis 1 per matrix type or per batch and every 20 no additional corrective action required.  
samples of similar matrix.  

Matrix 1 per matrix type or per batch and every 20 RER &3. 1. If LCS criteria are met, document in case narrative; Duplicate samples of similar matrix. no additional corrective action required.  A nalysis 
no additionalIcorrectiveactionrequired .
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Table 9-2 
Radionuclides Quality Control Requirements and Corrective Actions 

Modified Method EML Th-01-and EMLU-02 
with NYSDEC ASP Exhibit E Requirements-.. .....

O'Brien & Gere Engineers, Inc.Final: 06/18/01 
\\GEMINL'SYRACUSE\DIV82\PROJECTS\5816\5816009\5 RPTS\QAPP•TABLES(REV I) DOC

Audit Frequency Co6 Lmits,", ... Laboratory Corrective Action 
Equipment One per sampling equipment and after every 20 'Result • control requirements detection limits :1. Investigate problem; examinefor potential cross 
Blank Analysis, saiiples, where applicable. contamination at lab or at field 

2. Notify the QAO immediately since resampling may 
__be necessary.  

Field Duplicate One per matrix type and every 20 samples of RER • 3. No corrective action required since the laboratory will Analysis similar matrix. not know the Identity of the field duplicate samples.  
, - - Sample results will be evaluated on a case by case 

. "basis during the data evaluation process.  

Tracer For thorium and uranium: For thorium and uranium:-....... 1. If recovery is outside control limit, repeat analysis.  Recoveries Samples and QC samples " 45 - 105% recovery. 2. If reanalysis Is outside control limit, notify QAO and S- - document a matrix specific QC problem In the case 
_______________ -. narrative. - "

Note: For Initial calibration, select the least stringent criteria; for example, weekly or prior to use is defined as must be performed prior to use of action has'not been performed 
within a week pIOor to use. - - - - .



Table 9-3 
Radionuclides Quality Control Requirements and Corrective Actions 

Gamma Spectrometry 

Audit Frequency Control Umits Laboratory Corrective Action 
Holding Times Samples should be counted within Though there are not regulatory holding If holding time is exceeded for initial or any reholding time. times for radiochemistry parameters, analyses, contact the QAO immediately in order to 

samples should be counted within 6 months discuss the possible need for re-sampling.  of the collection date.  
Efficiency Calibration annually All calibrations should be evaluated against If calibrations are inconsistent with those Efficiency Calibration Check weekly or prior to use previously determined calibrations to verify determined previously, no samples shall be counted Energy Calibration monthly or prior to use consistency of response factors. Calibration until the variations are explained. If calibration Energy Calibration Check weekly or prior to use checks should be statistically evaluated, checks are inconsistent, they should be repeated. If Resolution Check weekly or prior to use against initial calibrations to determine upon repeating they are still inconsistent, primary Background monthly or prior to use consistency and stability of systems. calibrations should be repeated. No samples should Background Check weekly or prior to use be counted until calibration anomalies are resolved.  

Method Blank Analysis 1 per 20 samples Results must be less than reporting limits or 1. Reanalyze batch 
lessthan 5x below lowest sample activity for 2. If holding times have elapsed, contact QAO for 
each isotope detected. instructions 

LCS Analysis 1 per 20 samples 40- 160% recovery 1. Reanalyze batch 

2. If holding times have elapsed, contact QAO for 
instructions 

'Matrix Duplicate Analysis 1 per 20 samples RER <2.0 1. If LCS cnteria are met, document in case 
narrative; no additional corrective action is required.  

Equipment Blank Analysis One per sampling equipment and Results must be less than reporting limits or 1. Investigate problem; examine potential for after every 20 samples where less than 5x below lowest sample contamination in the field or lab applicable 
2. Notify QAO

Final: 06/18/01
O'Brien & Gere Engineers, Inc.
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Table 9-3 
Radionuclides Quality Control Requirements and Corrective Actions 

Gamma Spectrometry 

Audit Frequency onilts Laboratory Corrective Action 

Field Duplicate Analysis One per matrix type and every 20 RER <3.0 No corrective action required since the identity of 
samples of similar matrix - field duplicates will be blind to the lab.

I, -'

V- Il
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Table 9-4 
Metal Quality Control Requirements and Corrective Actions 
SW-846 6010B with NYSDEC ASP Exhibit E Requirements 

Audit Frequency Control LUmlits Corrective Action 
Holding Times Samples must be digested and Metals - Analyze 180 days from verified If holding times are exceeded for initial or any reanalysis required due analyzed within holding time. time of sample receipt (VTSR) to QC excursions, notify the QAO immediately since resampling may 

Mercury - 26 days from VTSR. be required.  
Calibration Calibrate daily according to method 90% to 110% of expected value for ICP 1. Reanalyze.  Verification and each time instrument is set up; and AA. 2. If criteria are still not met, identify and correct problem, recalibrate.  verify at more frequent of 10% or 3. Document corrective action - samples cannot be analyzed until (ICV, CCV) every 2 hours. Also verify at the end NYSDEC ASP Exhibit E requirements. calibration control limit criteria have been met.  

of each run.  
Standard at 1-2 times the PQL should 
be analyzed after initial cal for ICP 
and mercury.  

Calibration At beginning and end of run and at a NYSDEC ASP Exhibit E requirements. 1. Identify and correct problem.  Blank rate of 10% during run. 2. If criteria are still not met, recalibrate.  
3. Document corrective action - samples cannot be analyzed until blank control limit criteria have been met.  

Preparation 1 per batch of samples digested, or I NYSDEC ASP Exhibit E requirements. 1. Reanalyze blank.  Blank in 20, whichever is greater. 2. If limits are still exceeded, clean instrument and recalibrate Analysis 
analytical system and prepare and reanalyze affected samples if 
detected.  
3. Document corrective action - samples cannot be analyzed until 
blank criteria are met.  

Equipment Every 20 samples, where applicable NYSDEC ASP Exhibit E requirements. 1. Investigate problem, contact QAO.  Blank 
2. Write an explanation.  

Analysis

Final� 0611R101
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Appendix D 

Key Project Individuals Resumes



W ODYRIEN E GERE 

PROJECT ASSIGNMENT 

"Field Geologist 

-PROFESSIONAL PROFILE 

,Mr. Mcllvaine has over 2 
"years ofprofessional 
experience with O'Brien & 
Gere Engineers, Inc. as a 
SGeologiSt. Mr. Mcllvaine has 
experience in hydrogeologic 
projects including soil and 
ground water investigations, 
and remediation.  

YEARS OF EXPERIENCE 

With O'Brien & Gere: 2 
With Other Firms: 0 

EDUCATION % 

MS/1998"/Geological Sciences; 
Lehigh University 

BS/1 9 9 6/Geological Sciences; 
Lehigh University

C.- Lee Mcllvaine, IV 
Field Geologist 

TECHNICAL EXPERTISE

Soil and ground water plume delineation 
"Hydraulic monitoring and ground water flow evaluations 
UST investigations and closures 
Monitoring well design, installation, development and sampling 
Recovery well system design evaluation 
Soil and bedrock drilling techniques and soil sampling 
Surface geophysical surveys and interpretation 

.Geotechnical boring programs and soil characterization 
Surface and subsurface geologic mapping and interpretation 
Radiological assessment, screening and sampling

REPRESENTATIVE PROJECTS 

ENVIRONMENTAL: 

Philadelphia, PA - Perfor'med various phases of hydrogeological 
characterization and •ground water remedial action for 200 acre industrial facility.' Primary responsibilities included ground water 
elevation monitoring and contouring, monitoring and extraction well 
sampling, evaluation of VOC concentration data, monitoring of ground water discharge parameters and flow volumes from extraction 
well network. Performed various phases of multiple surface and 
subsurface soil remedial investigations and confirmation programs.  
Assisted in development of a PADEP-approved Act 2 program 
remedial action plan for the facility.  

Lancaster County, PA - Conducted hydraulic monitoring and statistical "analysis -of ground water analytical data at metal 
processing/refining facility as part of DER (PADEP) Consent Order 
and Agreement. Assisted in the preparation of quarterly and annual 
reports including the giround water quality data and statistical analysis.  

Burlington County, NJ - Coordinated and performed soil and ground 
water remedial investigation activities related to multiple underground 
storage tank (UST) releases; utilizing soil borings, grab ground water 
sampling, installatioh of monitoring' wells, aquifer testing, data 
evaluation and reporting. Conducted surface geophysical surveys 
using electromagnetic (terrain conductivity) and ground penetrating 
radar techniques. Survey iesults used to eliminate the possibility of 
additional, previously unknown USTs onsite. Assisted in the 
development and -initiation 'of NJDEP-approved Remedial Action 
W orkplan for the Site. - t E pR d A
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1"lrCM 1ENOGERE C. Lee Mclivaine, IV 
Essex County, NNJ - Supervsed monitoring well installation in bedrock 

d- deeField 
Geologist 

and deep overburden glacial deposits utilizing mud rotary drilling techniques at an active ISRA listed manufacturing facility: Diricted ground water sampling in the bedrock monitoring well and in the deep and, intermediate overburden monitoring wells. Collected saturated soil samples- for remedial design' parameters as part of ongoing remedial investigation. Conducted regional ground water quality assessment.  

Coventry, RI - Supervised the installation of numerous nested piezometers composed of two soil vapor extraction (SVE) points and'a monitoring well. Sonic drilling techniques'were used to obtain 'an accurate deep profile of the overburden. Based upon flame ioniiation detector (FID) result from samples within the overburden, the' SVE screen lengths and depths were determined and installed.  
Morris County, NJ - Conducted groundý water elevation monitoring and quarterly reporting to evaluate the effectiveness of a ground water recovery system at a landfill Superfund Site.  
Binghamton Area, NY - Conducted soil and ground water investigations related to UST petroleum releases at multiple sites involving soil borings, grab ground water sampling and monitoring 
well installations.  

Fort Lawn, SC - Reviewed ground water elevations and analytical dati to evaluate the performance of the iround water extraction system at an NPL site. Additionally, performed statistical analysis of the ground water quality data for inclusion in annual reports.  
Hunterdon County, NJ - Coordinated and performed a soil boring program as part of a source investigation for chlorinated hydrocarbon impacted ground water within fractured bedrock in the vicinity of a film 'products manufacturer. Implementing HRC pilot program for insitu dechlorination of VOCs as a possible remedial measure.  

Bergen County, NJ - Conducted subsurface radiological investigation related to fill material used beneath a warehouse. Identified areas above background and determined impact to soil and ground water through sampling.  

GEOTECHNICAL: 

Essex County, NJ - Conducted a geoteclinical investigation on a 177acre parcel of land as part of a preliminary site characterization. A total of 33 borings were drilled to a depth of 50 ft to 105 ft below ground surface. Rock cores and shelby tubes were collected.  
Sussex County, NJ - Supervised a geotechnical investigation at the base of two proposed water tanks to determine soil characteristics for the structural design of the tank foundations.



M=1 OIBRIEN 5 GERE C. Lee Mcllvaine, IV 
Field Geologist 

Ocean County, NJ - Conducted ground water elevation monitoring, 
gathered published hydrogeological data in the site area, and constructed ground water flow map as part of an evaluation of the ground water elevation in the vicinity of a proposed reservoir in a former sand and gravel quarry.  

PROFESSIONAL AFFILIATIONS 

National Ground Water Association (NGWA) 
American Geophysical Union (AGU) 

SPECIAL TRAINING 

O'Brien & Gere: Health and Safety at Hazardous Waste Operations (OSHA 40-hour and 8-hr refresher), July 1998 and current 

Site Remediation Basics: Workplans/Methods Report, NJDEP Seminar at Cook College, Rutgers University, May 2000



f O'3RIEN5GERE David j. Wilson, CIH 
-Senior Scientist PROJECT ASSIGNMENT TECHNICAL EXPERTISE

PROFESSIONAL PROFILE

Mr. Wilson is a Certified 
Industrial Hygienist who has, 
32 years of industrial hygiene 
and environmental work 
experience. As Senior 
Scientist, he is responsible for 
providing broad industrial 
hygiene guidance to in-house 
staff and clients.  

YEARS OF EXPERIENCE 

With O'Brien & Gere: 9 
With Other Firms: 23 

EDUCATION 

BS/1967/Biology; Utica 
College of Syracuse University 

CERTIFICATIONS, 

Certified in Comprehensive 
Practice of Indtstrial " 
Hyigiene/l°979 

Recertified 1985, 1992, 1998

Mr. Wilson has participated in projects that span a broad range of 
technical areas. Examples' of Mr. Wilson's experience base have 
consisted of the following components of industrial hygiene practice.  

* Worker risk analysis and air sampling strategies 

Job Hazard Analysis 

-Chemical materials 'management consisting of worker training, 
exposure measurements, , exposure control methods, and Sengineeriing and personal protection equipment 

* Ergonomic evaluations 

Industrial hygiene and safety management programs consisting of 
OSHA compliance audits, indoor air quality diagnosis and 
evaluations, ionizing radiation exposure studies and licensing, and 
electromagnetic radiation exposure studies 

* Microbial exposure evaluations 

* Sound level studies, exposure evaluations, control practices, and 
program evaluations 

* Indoor air quality management programs for public school 
districts.  

REPRESENTATIVE PROJECTS 

Project manIager enit and participation in industrial hygiene audits for 
nine businesses loc-ated in North America, Europe, and North Africa.  
The largest GE facility size was 4,000 workers.  

Project management --and participation in Job Site (Hazard) 
Assessmenti' for ah'aircr~aft engine manufacturer in 21 locations in the 
U.S.  

Industrial hygiene'and safity" program compliance for two Caterpillar 
facilities consisting of site evaluations, program implementation, and 
policy development 

Design ,and imrple-1entation of an industrial hygiene evaluation 
program for Carrier Corporation at a 500 worker metal machining 
operation

Indoor air quality seiýic~esfor 13 school districts including sampling, 
design, and collection for airborne agents, interpretations of sample 
results, and generation -of indoor air quality management plan 
documents.



NDavid J. Wilson, CIH E -J Senior Scientist 
Other projects Mr. Wilson has participated in at O'Brien & Gere 
Engineers, Inc. for specific clients include: 

a Authoring material safety data sheets (MSDS) for a 
pharmaceutical manufacturer on an on-going basis 

0 Conducting 18 Environmental, Health and Safety audits at energy 
cogeneration facilities.  

N Conducting risk-based evaluations of worker exposures at three 
pharmaceutical manufacturing operations 

N Radon survey of four office buildings and six schools 

N Developing chlorine emergency response plans for eight water 
treatment plants and conducting chemical bulk storage 
evaluations 

a Developing and conducting training for OSHA emergency 
response compliance.  

a Health and Safety Officer at a chemical manufacturing site after.  
an explosion and chemical fire.  

N Developing OSHA Process Safety Management plans for I I manufacturing facilities and providing audit services 

a Managing over 60 indoor air quality evaluations for clients 
consisting of schools, business offices, and manuficturinig 
facilities.  

Prior to joining O'Brien & Gere Engineers, Inc., Mr. Wilson was involved in various industrial hygiene and environmental testing activities for General Electric Company. These activities included: 

* Industrial hygiene and safety program - managed program 
coverage for 7,000 employees.  

* Radiation Safety Officer for manufacturing site. Included leak testing for licensed and registered sources.  

• OSHA training, including HAZCOM - established program.  

* Ergonomics - initiated ergonomics program in manufacturing and 
engineering operations.  

* Building and equipment decontamination - managed on-site 
activities prior to disposition.  

* Health and Safety Policies - authored and reviewed.

* Laser Safety Officer for manufacturing site.
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New processes and chemicals - provided reviews for potential 
health and environmental risks.  

* Medical personnel,- reviewed worker's compensation cases and 
assisted in biological monitoring protocols.  

Mr. Wilson has designed and conducted air emission studies for many 
sources including: 

"* power stations 
"* grain dryer 
* residential and chemical incinerators 
* chemical lagoons 
* surface coating operations 
* foundries 
* plating and metal joining 
* aluminum melt furnace with afterburner 

Projects that demonstrate the breadth of Mr. Wilson's experience 
include: 

PCB air -quality -studies at 4 manufacturing locations including 
sampling design.  

Chemical use audits and air sampling at 60 various electronics 
manufacturing operations.  

Ambient monitoring program design and implementation for perimeter 
sampling at a chemical manufacturing facility.  

Asbestos remediation program design and implementation at a military 
installation.  

Residential indoor air sampling at the Love Canal site in Niagara Falls, 
NY.  

Tank welding health risk evaluations through air monitoring and 
process reviews.  

Wire enameling health risk evaluation through air monitoring and 
process reviews. Also assisted in establishing medical monitoring 
protocols.  

Ventilation and chemical exposure survey for a hospital histology 
laboratory.  

Material safety data sheet author and reviewer for Genium Publishing 

Corporation.  

Kerosene air studies in an aluminum rolling mill.
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Semiconductor laboratory and production area chemical risk 
quantification study.  

Plating operation surveys for chemical exposure potential and local 
ventilation evaluations at 14 different manufacturing locations.  

PROFESSIONAL AFFILIATIONS 

American Academy of Industrial Hygiene 
American Industrial Hygiene Association 
Founding member and past President, Central New York 
Chapter, American Industrial Hygiene Association 

PUBLICATIONS AND PRESENTATIONS 

Presentations 

"Measurement of Hydrocarbons From Coating Operations", at the 
June 1975 Annual Meeting of the Air Pollution Control Association.  

"Air Exhaust Testing Techniques" for the following organizations: 
American Institute of Chemical Engineers; Syracuse University Civil 
Engineering Department; GE Environmental Conference.  

Presentation on Industrial Hygiene and Air Sampling at 8 GE annual 
conferences and meetings.  

"Air Sampling" module for an Industrial Hygiene class at Onondaga 
County Community College.  

"Measurements of Respirable vs. Total Mass Lead Levels and 
Predicted Blood Levels Using the Bernard Model", GE Medical 
Conference 1979.  

Coordinated Seminar "Diagnosing & Curing the Sick Building", 
sponsored by O'Brien & Gere Engineers, Inc. on April 16, 1992.  

"Indoor Air Quality: Regulatory and Best Practice Applications", 
presented at 1995 Conference of the Academy of Certified Hazardous 
Materials Managers.  

"Decommissioning and Closure of a Manufacturing Process That 
Generated Low Level Mixed Waste", presented at WM Symposia, 
February, 1996.  

"Air Quality Management," presented at Superintendent of Buildings 
and Grounds Association, Mid-State Chapter; Second Annual 
Workshop and Trade Show; April 15, 1998.  

Presenter and Panel Member "New Federal Respirator Protection 
Standards" Seminar sponsored by Industrial Medical Associates, P.C.
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on May 5, 1998.  

Publications 

Atmospheric Emission Testing, GE Technical Information Series 
R75ELS022, March 1975.  

Airborne Hazards from Material Use: Monitoring and 
Measurement, from Encyclopedia of Materials Science and 
Engineering, 1986, Pergamon Press.  

Elements of Industrial Health and Safety Programs, Facilities 
Engineering Journal, May/June 1997.
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GOI RIEN6 I3ERE - "Saunders E. wilson, Jr., CIH, CSP 
-.... Technical Associate

PROJECT ASSIGNMENT 

PROFESSIONAL PROFILE 

As manager of the Health and 
Safety Program, M, Wilson 
audits ongoing activities to 
identify health and/or safety 
hazards and recommends 
corrective actions. Mr. Wilson 
investigates occupational 
accidents and work related 
illnesses, identifies causes and 
recommends corrective and 
preventive measures. Mr.  
Wilson monitors'the execution 
of the Medical Surveillance 
Program and the provision of 
regulatory based training, 
such as that requiredfor 
general employee hazard 
communication training, 
hazardous waste operations 
training and asbestos worker 
training.  

YEARS OF EXPERIENCE 

With O'Brien & Gere: i2 
With Other Firms: 20 

EDUCATION' 

MS/1974/Hygiene, Industrial 
Hygiene; University of 
Pittsburgh 

BS/I 969/Sanitary Engineering; 
Cornell Universityý 

CERTIFICATIONS 

Certified Industrial Hygienist'i-' 
Certified Safety Professional

0 

0 

0 

0 

0

workplace air monitoring 
indoor ýir quality evaluations 
health and safety training 
ventilation systems evaluations 
industrial hygiene data 
industrial accident investigations

e management

TECHNICAL EXPERTISE 

Mr. Wilson has been a task or project manager on a number of multi
component environmental compliance projects for Fortune 100 and 
smaller companies, as well as for local governmental agencies. His 
accomplishments have included: 

"* developing and monitoring-the implementation of health and 
,safety plans and procedures at work sites, including sites 
containing hazardous wastes 

"* developing and conducting Hazardous Waste Operations Safety 
and Health training 

"* developing and conducting Hazard Communication and 
Laboratory Chemical Hygiene and Job Safety Analysis training 

"* conducting Confined Space Entry training 
"* performing health and safety program audits 
"• developing, supervising, and reporting the results of industrial 

hygiene exposure monitoring and indoor air quality evaluations 
"* developing, supervising, performing, and reporting the results of 

environmental and workplace noise 
"* 'developing -and evaluating the health and safety plans and 

procedures -at client work sites, including sites containing 
hazardous wastes 

"* developing and implementing client requested health and safety 
programs 

"* developing plans and procedures for compliance with DOT 
requirements for shipping and receiving hazardous materials.  

Mr. Wilsonts recent industrial hygiene and safety experience includes 
teaching' job safety analysis procedures in the United States and 
overseas, conducting health and safety audits at hazardous waste sites, 
foundries and manufacturing complexes, evaluating air sampling data, 
training'employees and writing and/or reviewing health and safety 
plans for work on suspected or actual hazardous waste sites. Potential 
site hazards have included noise, confined spaces, welding and other 
construction activities, and exposures to infectious biological agents, 
heavy metals, radioactive substances, and volatile organic and 
inorganic compounds as liquids or vapors. Clients have included 
Fortune 500 chemical, 'electronics 'and -manufacturing companies and 
small general contractors and land survey organizations. In addition, 
Mr. Wilson has supervised program's involving:
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Technical Associate 

-- T o asbestos exposure monitoring 

f facility audits evaluations 
• confined space entry training 

Mr. Wilson also provides interpretations: of 'occupational safety and health laws, regulations, and procedures. During chemical emergencies, he develops procedures to 'determine occupational exposures and recommends an appropriate level of protection during implementation of emergency response plans. As Technical Associate for Safety and Health, he is responsible for providing expert guidance to in-house staff and to clients on the recognition and evaluation of potential exposures to chemical and physical hazards 'anrd the development of appropriate hazard control strategies. Mr. Wilson develops procedures to perform health and' environmental hazard evaluations atf industrial work sites and at hazardous waste sites, and "writes the appropriate sampling and auditing procedures and' health.  and iafety guidance. Mr. Wilson also trains in-house staff and answers employee questions on DOT requirements'for shipping and receiving 
hazardous materials.  

REPRESENTATIVE PROJECTS 

Manufacturing and Repair Facilities - Developed and presented training program to conduct job hazard analyses. Introduced employees to concept and computer database and conducted hands on training. Performed job safety analyses while teaching employees.  Training was conducted in English and local language.  

Warehouse Facility - Evaluated materials handling procedures, including loading and unloading facilities, for potential effects on indoor air quality.  

Research Laboratory - Evaluated program for compliance with OSHA Voluntary Protection Programn (VPP) requirements and provided' verification for continued VPP status. Recommended measures to maintain continued VPP status.  

Video Monitor Mesh Manufactu'rer - Evaluated workplace for occupational exposures and identified safety program deficiencies.  Recommended control measures to reduce exposures and to improve 
safety program 

Heavy Equipment Manufacturer - Air sampling for combustion products. Recommended control measures to reduce exposures.  

Heavy Equipment Manufacturer - "Airi sampling for combustion products. Recommended control measures to reduce exposures.  

Electronics Component Manufacturer - Air sampling for solvents and dust. Noise monitoring, confined spaces evaluations and asbestos 
sampling and identification.

I-
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"Technical Associate

Defense Facility - Wrote Health and Safety Plans 
requirements of 29 CFR" 1910.120 for 10 remedial 
activities.  

Defense Facility - Wrote Health -and Safety Plans 
requirements of 29 CFR 1910.120 for 18 remedial 
activities.  

Defense Facility - Wrote Health and Safety Plans 
requirements of 29 CFR 1910.120 for 8 remedial 
activities.

meeting the 
investigation 

meeting the 
investigation 

meeting the 
investigation

Cogeneration Plant Operations - Conducted health and safety 
compliance'audits'in eight operating plants.  

Cogeneration Plant I Wrote health and safety plan meeting the 
requirements of 29 CFR 1910.120 for construction activities in soils 
contaminated with PCBs.

Electronic Components Manufacturer - Air sampling for cadmium 
during furnace brazing.' Design consultation for emission controls on 
curing oven of electrostatic painting operation.  

Electronic Components Manufacturer - Air sampling for isocyanates 
and methylene chloride during foam manufacturing.  

Research Laboratory, HVAC Equipment Manufacturer - Wrote 
Ammonia Handling Safety Plan. Trained employees in hazard 
recognition and control.  

Carbon Products Manufacturer - Health and safety compliance audit as 
an element of an environmental liability audit prior to purchase.  

Electronics Components Manufacturer - Wrote health & safety plan 
meeting the requirements of 29 CFR 1910.120 for four hazardous 
waste sites containing PCBs.  

Aircraft Engine Manufacturer - Performed health and safety program 
audit at facility.  

Food Service Facility - Investigated suspected natural gas explosion to 
identify causes and potential for reoccurrence.  

Warehouse Facility - Evaluated materials handling procedures, 
including loading 'and unloading facilities, for potential effects on 
indoor air quality.' 

Lighting Manufacturer - Evaluated -materials handling procedures for 
potential employee exposure to chemicals used in bulb coatings.  

Wastewater Treatment - Evaluated facility to identify potential safety 
and health hazards, including those related to chemical exposures, 
work procedures, materials handling, wo6rking surfaces and stairs.
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Technical Associate 

Printing Facility - Supervised industrial air monitoring and data 
review.  

Research Laboratory, Pharmaceutical Manufacturer - Developed hazard 'inventory system. Trained employees in use of labeling system. Conducted Hazard Communication Training.  

Glass Manufacturer - Wrote health and safety plan meeting 29 CFR 1910.120 requirements for hazardous waste site operations and 
maintenance program.  

Reseaich Laboratory, HVAC Equipment Manufacturer - Wrote Laboratory Chemical Hygiene Plan. Trained employees in hazard 
recognition and control.  

Contractor - Presented OSHA required 40 hour hazardous waste operations course for work crews and New York State employees prior to start of work on hazardous waste site containing PCBs.  

Personal Products Manufacturer - Developed regulatory impact estimate for proposed facility design changes requiring the use of 
highly hazardous materials.  

Chemical Manufacturer - Developed environmental basis for legal response to claims for reimbursement due to alleged mishandling of mnanufacturer's product (perchloroethylene).  

Electronics Manufacturer - Wrote Hazard Communication Training Program. Trained'supervisory trainers to present material.  

Electronics Manufacturer - Evaluated newly installed process line to identify noise characteristics and provide basis for design of noise 
enclosure.  

Electronics Manufacturer - Supervised health hazard evaluation of 
manufacturing facility.  

Hospital - Evaluated ethylene oxide exposure of central material and 
supply employees.  

Container Manufacturer - Evaluated plastics extrusion operation for exposure of operators to ammonia and tetrahydrofuran. Identified existing levels and recommended controls to reduce exposures.  

School District - Evaluated air quality in classrooms to identify source and identity of particulate matter found on desks.  

School District - Evaluated suspected potential sources of indoor air contaminints in" school building bordering on closed landfill.  
Identified needs for further ground and air monitoring.
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__Technical 

Associate 
County Courthouse - Evaluated hearing room in response to indoor air 
quality. Provided findings on carbon dioxide, carbon monoxide, 
bacteria and fungi, and air movement. Recommended changes to air 
distribution system.  

Aluminum Milling Facility - Health & Safety officer during removal 
of PCBs and oils from concrete within the facility. Trained contractor 
union employees to meet 29 CFR 1910.120 education requirements.  

Aircraft Parts Manufactu~rer - Evaluated disposal site with potentially 
hazardous levels of waste radiological materials. Identified actual 
levels and locations, and defined protective equipment for wear during 
site preparation and cleanup activities.  

Conducts OSHA required initial, refresher and supervisor health and 
safety training courses for workers at hazardous waste sites.  

Mr. Wilson's military experience includes: 

Supervising industrial hygienists and technicians providing 
comprehensive industrial hygiene services (work site surveys, hazard 
sampling and employee training) to US Army industrial hygiene and 
safety personnel at military installations and organizations in 
Germany, Italy, Turkey, Belgium, England, the Netherlands, Japan 
and Korea.  

Assisting military hospital and European area safety managers in 
industrial accident investigations.  

Creating and evaluating industrial hygiene elements of occupational 
health programs 'throughout U.S. ,Army Europe and training 
technicians to use hazard evaluation equipment.  

Evaluating the potential for a'sbestos'exposure in work spaces during 
renovation of a military communications monitoring facility.  

Evaluating exposures to gas and diesel engine combustion products 
during maintenance and issue of prepositioned military equipment.  

Evaluating worker exp6sures to noise, wood dusts and volatile 
solvents generated during resurfacing of gymnasium floors and 
bowling lanes.  

Supervising instructors presenting training in industrial hygiene, 
sanitary engineering, air pollution and food service sanitation to 
officers and enlisted US 'Army'rniedical department soldiers during 
initial medical training.  

Evaluating worker exposures to explosives and explosive precursors at 
US Army ammunition 'manufacturing facilities. Recommending 
corrective actions to minimize employee exposures and assisting in 
developing recommended standards for employee exposure.
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Technical Associate 

Providing sanitary engineering and food service sanitation support to 
US Army forces in the southern half of the Republic of Viet Nam.  

SPECIAL TRAINING 

DOT Hazardous Materials Class, UPS Oct. 1996 
DOT Hazardous Materials Refresher, Aug. 1999 
DOT Regulations for the Industrial Hygienist AIHA, May 1995 
ISO Lead Auditor, OBG, April 1998 
Health and Safety at Hazardous Waste Sites, 40 Hour Course, 1989 Supervisor of Hazardous Waste Operations Course, 1989 and 

Annually 
Health and Safety at Hazardous Waste Sites Refresher Course, 1990 

and Annually 
New York State Asbestos Safety Training, Air Sampling Technician, 

"1992 and Annually 
New York State Asbestos Safety Training, Building Inspector, 1992 
US Army Command and General Staff College, 1982 
Faculty Development Course, US Army Academy of Health Sciences, 
Ft. Sam Houston, TX, 1978 

PRESENTATIONS 

"'Overview of an Ergonomics Program", Manufacturers Association of Central New York President's Breakfast, Syracuse, NY. June 15, 
2000 

"Overview of the NFPA Life Safety Code", Stanley Tools Safety 
Seminai, Atlanta, GA, October 14, 1998.  

"Overview of DOT- Hazardous Materials Requirements", Client 
Confidential, St. Louis, MO, May 1995.  

"Industrial Hygiene and Safety' Fundamentals for Certified Hazardous Materials Managers", Certified Hazardous Materials 
Manager Examination Preparation Course, Rochester, NY. August 
1995.  

"Indoor Air Quality Assurance Programs", Indoor Air Quality 
Seminar, Syracuse, NY.  

"Industrial Hygiene Support for Installation Engineers", Deputy 
Chief of Staff for Engineering, U. S. Army, Europe, Heidelberg, FRG.  

Two week courses in basic industrial health and safety topics for industrial hygiene technicians, 7th Medical Command, Heidelberg 
FRG.  

"Industrial Hygiene for Safety Professionals", Deputy Chief of 
Staff for Personnel, U. S. Army, Europe, Heidelberg, FRG.  

Health and Safety at Hazardous Waste Sites training courses 
(Initial, Refresher, Supervisor). 1989 to present.
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PAPERS 

"Training Workers for Hazardous Waste Sites", Pollution 
Engineering, Vol. 23, No.1 2, November 1991, pp. 80-84.
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PROJECT ASSIGNMENT 

PROFESSIONAL PROFILE 

'Mr. Gabriel has extensive 
experience in managing large 
sets of analytical and field 
data. He is also part of a 
group which focuses on in
field sampling and analytical 
techniques including sediment, 
soil, ground water, surface 
water, soil vapor, ground 
water hedsfpace, soil 
"headspace and effluent 
sampling.  

YEARS OF EXPERIENCE 

With O'Brien & Gere: 12 
With Other Firms: 0 

EDUCATION 

BS/1 989/Environmental 
Engineering Technology; 
Cornell University 

AAS/l 987/Mechanical 
Engineering Technology; 
Hudson Valley Community 
College 

PROFESSIONAL 
REGISTRATIONS

Craig A. Gabriel 
Project Scientist

TECHNICAL EXPERTISE

"* Hazardous waste management 
"* In-field sampling and analytical techniques 
* Environmental Liability Assessment 
* Data analysis and management 
* 'Ground water mechanics 
* Aquatic Investigations 

REPRESENTATIVE PROJECTS 

IN-FIELD SAMPLING AND ANALYTICAL TECNNIQUES: 

Edward Allen Landfill, NY - Performed a 60 point soil vapor survey.  
Collected shallow ground water and performed headspace sampling 
for' chlorinated ýVOCs. Headspace was extracted via a phase 
equilibrium headspace protocol. Both soil vapor and ground water 
headsj~ace were analyzed using a Photovac 10S70 gas chromatograph.  
The Photovac 10S70 was 'calibrated to six compounds using a 4-point 
calibration 'curve. The calibratioii 'data was then put through linear 
regressions to develop quantification equations.  

Industrial Conglomerate - Performed a 100 point soil vapor survey for 
chlorinated and aromatic VOCs. - Performed in-field volatile organic 
analysis using a Photovac 10S70 gas chromatograph. The Photovac 
10S70 was calibrated to six compounds using a 4-point calibration 
curve. The calibration data was then put through linear regressions to 
develop quantification equations.  

Anitec Image, NY - - Performed a 65 point soil vapor survey for 
chlorinated and aromatic VOCs. Peiformed in-field volatile organic 
analysis using a Photovac 10S70 gas chromatograph. The Photovac 
10S70 was calibrated to six compounds using a 4-point calibration 
curve. The calibration data was then put through linear regressions to 
develop quantification equations.  

Richardson Hill Road Landfill, NY - Performed soil vapor survey, 
ground water and 'soil- headspace sampling for chlorinated and 
aromatic VOCs. Surface soil, surface water, sediment and soil boring 
sampling for PCBs. Performed in-field volatile organic analysis using 
a Photovac 10S70 gas'chromatograph'. PCB analysis was performed 
on a Sentex Scentograph gas chromatograph. The Photovac 10S70 was 
calibrated to six compounds using a 4-point calibration curve. The 
calibration data was then put through linear regressions to develop 
quantification equations.  

Barkhamsted Landfill,' CT - Perfor-med a 90 point soil vapor survey 
and ground water headspace analysis for chlorinated and aromatic 
VOCs. Performed in-field volatile organic analysis using a Photovac 
10S70 gas chromatograph. 'The Photovac 10S70 was calibrated to 
eight compounds using a 4-point calibration curve. The calibration 
data was then put through linear regressions to develop quantification
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equations.  

Burgess Brothers Landfill, VT - Performed a 80 point soil vapor 
survey, ground water and surface water headspace sampling for 
chlorinated and aromatic, VOCs. Performed in--field volatile organic 
analysis using a Photovac 10S70 gas chromatograph. The Photovac 
10S70 was calibrated to seven compounds using a 4-point calibration 
curve. The calibration data was then put through linear regressions to 
develop quantification equations., 

United States Air Force, 45th Space Wing, Cape Canaveral Air Station 
and Patrick Air Force Base, FL - Performed soil vapor surveys at 30 
sites (approx. 2000 sampling locations) for chlorinated and aromatic 
VOCS. Managed an in-field analytical laboratory equipped with four 
32 port Tekmar purge and trap concentrators and four Hewlett Packard 
5890 Series II bench top gas chromatographs. The gas chromatographs 
were calibrated to, sixteen compounds using a 5-point calibration 
curve. Performed ground water sampling, soil boring sampling, soil 
sampling, biota sampling, and ground water hydraulic conductivity 
testing.  

Whiteman Air Force Base, MO - Analyzed soil samples for chlordane.  
In-field extraction and gas chromatographic analyses using a Sentex 
Scentograph gas chromatograph.  

TRW, Inc., Commercial Steering Division, IN - - Performed a 70 
point soil vapor survey, ground water and surface water headspace 
sampling for chlorinated and aromatic VOCs. Performed in-field 
volatile organic analysis using a Photovac 10S70 gas chromatograph.  
The Photovac 10S70 was calibrated to seven compounds using a 4
point calibration curve. The calibration data was then put through 
linear regressions to develop quantification equations.  

Bossert Facility, NY - Identification and quantification of structural 
PCB samples using in-field extraction' and chromatography techniques 
with a Sentex Scentograph gas chromatograph.  

ESEERCO/EPRI, NY - Controlled field study of the environmental 
"fate of supplemental wood preservatives (organic and inorganic 
pesticides) applied to utility poles in wetlands within the Adirondack 
Park.  

Cliffs-Dow Plant Site Disposal Area, MI - Remedial investigation of 
buried wood tar and associated wastes related to a former charcoal and 
organic chemical production facility. Test pitting, surface water, 
sediment, and air sampling for inorganic and organic EPA target 
compound list chemicals.  
SOLID WASTE:

Onondaga County Solid Waste Disposal Authority (SWDA), NY 
Development and preparation of SEQR Documents associated with
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operational and design modifications at the SWDA Ley Creek 
Transfer facility.  

Central New York Composting Facility, NY - Development of SEQR 
documents associated with the construction and operation of a 60-bay 
composting facility. This efforti included environmental analysis of 
potential environmental impacts and the preparation of an 
Environmental Impact Statement that addressed these pertinent 
environmental issues.  

ENVIRONMENTAL LIABILITY ASSESSMENT: 

L & B Associates, NY -In support of the acquisition of the old 
Marcellus Casket Company facility, assisted in a site liability 
assessment of environmental laws, required permits, and impacts of 
past practices on site conditions.  

MG Industries, PA - Site assessment and evaluation an Air Separation 
Unit to be acquired from the AGA Gas Company, NC. The evaluation 
included visual inspection of chemical storage and disposal along with 
reviewing the impacts of past land uses on site conditions.  

MG Industries, TX - Site Assessment and evaluation of a carbon 
dioxide production and storage facility. The evaluation consisted of 
surrounding land 'uses, past land uses, and current storage and 
production practices.  

Slocum-Dickson Medical Group, P.C., NY - Environmental 
assessment of a -newly constructed medical facility in Utica, New 
York. This assessment entailed evaluation of medical and biological 
waste disposal procedures, and evaluation of possible impacts from 
nearby CERCLIS sites.  

Otter Creek Inn, NY - Assessment of a 34-room boarding facility, 
which included the investigation of past land uses and PCB-content of 
transformers in the vicinity of the site.  

Carrier Corporation, NY - Environmental assessment performed on 
two lots to be developed on an industrial park.  

G.A.S. Cogeneration, NY - Assessment of the exterior property of the 
Syracuse University Steam Plant. This evaluation included the 
interpretation of soil and ground water samples and the gathering of 
historic background information.  

AIR PERMITTING: 

East Syracuse-Minoa School District, NY - Preparation of an air 
emissions permit application for the school bus garage. The project 
entailed reviewing'-site plans, material safety data sheets, and 
developing a material mass'balance to ensure all regulatory guidelines 
will be followed.
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Enviro-Gro Technologies, MD - Development and preparation of an 
air permit for a research sludge pelletizing unit at the Syracuse 
Metropolitan Sewage Treatment Plant.  

PHASE II ENVIRONMENTAL LIABILITY ASSESSMENT: 

Real Estate Companies, OH - This' project involved an environmental 
investigation of. Ames Plaza in Oswego, NY. The investigation 
included review of USEPA reports pertaining to known nearby 
Superfund Hazardous Waste sites, determination of groundwater flow, 
and an associated sampling effort to determine the potential for 
environmental liabilities.  

Textile Rental Services, NY - Soil vapor sampling for aromatic VOCs 
at various locations throughout the northeast. In-field gas 
chromatographic analyses.  

DATA MANAGEMENT: 

Confidential Client - Creation' and maintenance of PCB databases for 
distribution to the client, and the United States Environmental 
Protection Agency (USEPA)." These databases included historical and 
current. water column, sediment, pore water, and biota PCB data 
coupled with field data. A congener specific data deliverable was also 
created to enhance data evaluation.  

Unites States Air Force, 45th Spac6 Wing, Cape Canaveral Air Station 
and Patrick Air Force Base, FL- -" Served on the Data Management 
Team for the management and integration of field and analytical data 
for 27 site investigations. Creation of a data reduction program for 
text file data that is outputted from a Hewlett-Packard 5890 Series II.  
The program reads analytical data from text files, assembles the data 
in databases, and outputs data in tabular form.  

Unites States Air Force, 45th Space Wing, Cape Canaveral Air Station 
and Patrick Air Force Base, FL - Served on the Data Management 
Team for the management and integration of field and analytical data 
for 31 site investigations.  

Unites States Air Force, Eglin Air Force Base, FL - Served on the 
Data Management Team for'the management and integration of field 
and analytical data for 15 RCRA Facility Investigations.  

LOW LEVEL RADIOACTIVE WASTE: 

Greenfield, IN - Remediation of two - field station test plots 
contaminated with Carbon 14. Remediation activities included drum 
identification, transfer, and staging, and confirmation sampling.
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Remediation of two field station test plots contaminated with Carbon 
14.  

AQUATIC INVESTIGATIONS: 

Chenango River, NY - Investigation of the river bed was performed to 
evaluate the potential leaching of metals from a site adjacent to the 
river. Collected water and sediment samples to be analyzed for 
volatile organics and metals.  

Spruce Creek, NY - Investigation of the creek bed was performed to 
evaluate the potential migration of wood pitch from a site adjacent to 
the creek. Initially, a reconnaissance of the creek was performed to 
observe and document creek bed characteristics. Results of the 
reconnaissance were used to select locations for surface water and 
sediment grab sampling. Collected water and sediment samples to be 
analyzed for PAHs.  

Confidential client - Participated in two investigations conducted to 
evaluate sediment deposition and distribution of PCBs in 40-mi reach 
of a river. For each program, over 200 sediment cores were collected 
and over 400 samples were analyzed for PCBs. Sediment sampling 
consisted of coring using manual-push and vibracoring techniques, and 
grab sample collection using a ponar dredge. Operated differential 
global positioning system (GPS) from the sampling boat to record 
sampling coordinates.
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Field Gas Chromatograph 
Ground Water Headspace Sampling 

and Analysis 
Statement of Procedures 

(Revision 1)



FIELD GAS CHROMATOGRAPH 
GROUND WATER HEADSPACE SAMPLING AND ANALYSIS 

STANDARD OPERATING PROCEDURES 

This standard operating procedures (SOP) provides general guidance for the performance of a ground water 
headspace survey using a portable gas chromatograph (GC). Procedures listed herein may be modified based 
on the professional opinion of the field team leader, in conjunction with the client, and regulatory agency.  
Modifications will be properly documented.  

Note: This SOP has been modified for use at the Hicksville, New York GTE Operations Support 
Incorporated Site. The analyte list in the SOP reflects those analytes previously found at the site. Results of 
the field GC will be confirmed by a New York State Department of Health ELAP certified laboratory.  

1. Principle, Scope and Application 
Principle - Ground water headspace sampling is a screening technique used to locate and semi-quantitatively 
identify the concentration and chemical composition of volatile organic compounds (VOCs) in ground water.  
VOCs present in ground water tend to volatilize into the vapor phase and migrate within the vadose zone.  
A ground water headspace sample is therefore a qualitative measure of the VOCs present in the ground water 
being sampled.  

Scope andApplication - Ground water headspace surveys are performed to delineate the spatial distribution 
and tentatively identify the chemical composition of VOCs in ground water.  

2. Sample Matrix - Ground water headspace.  

3. Target Parameters - Target parameters are selected on a case by case basis. Compounds that can be 
readily detected include those VOCs contained in USEPA SW846 Method 8260b. The following is an 
example list of target parameters selected for analysis: tetrachloroethylene (PCE), trichloroethylene (TCE), 
benzene, and ethylbenzene.  

4. Working Linear Range - A Photovac Voyager GC or equivalent equipped with a capillary column, 
isothermal column oven and photoionization detector is used to complete the analysis of samples and 
standards. Based on past studies, the working linear range of the Photovac for parameters commonly 
measured is 0.010 to 1,000 parts per million by volume (ppm/v).  

5. Detection Limits - Detection limits for the commonly measured analytes is 0.010 to 0.025 ppm/v.  
The detection limit for each target parameter will be calculated by placing the conservative minimum area, 
10 millivolt seconds (mvs), into the linear regression equation developed for each target parameter. The 
following is a list of target detection limits for each of the target parameters: 

Compound Target Detection Limit (ppm/v) 
Tetrachloroethylene 0.070 
Trichloroethylene 0.065 
Benzene 0.075 
Ethylbenzene 0.250
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6. Safety Precautions - Level D protective equipment is generally worn during collection of ground water 
headspace samples. If site conditions warrant, personal protective equipment should be upgraded in 
accordance with the site Health and Safety Plan.  

7. Sample Size, Collection, Preservation, and Handling 

Sample Size & Collection - Ground water samples will be collected in 20-foot increments during monitoring 
well installation. Two 40-ml VOA vials equipped with Teflon septa will be collected at each location using 
a peristaltic pump.  

Sample preservation - After collection, the VOA vials are placed in a cooler on ice to minimize 
photodegradation.  

8. Apparatus and Materials - A Photovac Voyager portable GC equipped with a CB capillary column, 
isothermal column oven and photoionization detector (PID) will be used to complete the analyses. The 
column and pre-column are constructed of 530 micron, wide-bore fused silica capillary with lengths of 10 
and 1 meter, respectively. The isothermal column oven is capable of operating in the range of 30 to 50 
degrees Celsius. The PID is capable of efficiently ionizing compounds with ionization potentials less than 
or equal to 10.6 eV. Partial ionization of compounds with ionization potentials greater than 10.6 eV will 
occur, but sensitivity to these compounds will be poor. The GC setup parameters are as typically follows: 

a) carrier gas flow rate = 8 cc/min 
b) column oven temperature = 60 degrees Celsius 
c) backflush time = 522 seconds 
d) analysis time = 1,000 seconds 
e) minimum area = 20 mvs 
f) chart speed = 0.5 mv/s 

The GC is interfaced with a laptop computer. The interface allows the GC to be operated through the 
computer keyboard and all chromatograms and accompanying data to be automatically downloaded to disk, 
providing a backup copy of all data.  

9. Interference and Coeffective actions - A common interference associated with analysis of ground water 
headspace samples is coelution of sample peaks. To minimize problems associated with coelution of sample 
peaks, instrument setup parameters are chosen which will provide good separation for indicator chemicals.  
For this application, a carrier flow rate of 10-cc/min and column oven temperature of 40 degrees Celsius 
have been selected. The chosen flow rate and oven temperature, have provided good separation for the target 
parameters selected.  

10. Reagents and Calibration Standards - Standards are prepared in 1-liter tedlar bags. An aliquot of a 
5000 ig/ml standard in methanol, obtained from Supelco, is injected into a tedlar bag and allowed to come 
to equilibrium in the vapor phase. A 100,ul gastight syringe is used to extract an aliquot of gaseous standard 
from the tedlar bag for injection into the GC. No shelf life has been established for standards prepared by 
this method, therefore standards are prepared each day.  

11. Calibration Procedures - The GC calibration consists of two components: 1) initial calibration, 2) 
continuing calibration.  
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Initial Calibration - Prior to initiation of field activities a four-point calibration will be completed for each 
target analyte. Included will be a zero level standard or method blank and three concentration levels of each 
indicator chemical. Typical concentrations used for the initial calibration are 0, 0.1, 0.2 and 0.5 ppm. The 
quality control criterion for initial calibration is an R-squared value of 0.90.  

Continuing Calibration - A mid-level (mid-point) calibration will be performed at the start of each day and 
every ten environmental samples to account for changes in instrument response throughout the study period.  
If a mid-level standard exhibits a relative percent difference (RPD) of 30%, an initial calibration will be 
performed.  

12. Sample Preparation 

a) A syringe needle is placed through the septum of one 40-ml VOA vial to act as a vent while 20 ml of 
the sample is removed by a 10-ml glass syringe.  

b) The VOA vial is then placed in a constant temperature bath at 40 degrees Celsius for fifteen minutes.  

c) The vial is then inverted and shaken thoroughly for one minute. The sample is then allowed to reach 
thermal and phase equilibrium by standing in the constant temperature bath for an additional ten minutes.  

d) A precise aliquot (20 - 100 ul) of headspace is withdrawn from the vial with a gas-tight syringe and 
injected into the GC. The second vial serves as a backup sample should reanalysis be required.  

13. Analytical Measurement 

General - The output from the Photovac is a series of peaks on a chromatogram. An injected sample first 
passes through a 1 meter pre-column. Compounds that have not cleared the precolumn within 90 seconds, 
are backflushed from the system. The remaining portion of the sample passes through the analytical column 
and is separated based on molecular size, structure and polarity. When each component of a sample reaches 
the 10.6 eV light source, they are ionized. This ionization causes increased voltage to be measured by the 
detector, which causes a deflection in the plotter pen. The amount by which the pen deflects is proportional 
to the number of ionized particles hitting the detector, and the concentration of a given component in the 
sample. Peaks observed in a sample run are identified based on retention time comparison to standards.  
Sample peaks that are consistent with standards, on the basis of retention time, are quantified using the 
corresponding calibration equation. Sample peaks that are not consistent with standards are grouped and 
labeled "Other VOCS".  

Chromatogram Organization - Upon completion of an analysis, a hard copy of the chromatogram and 
associated data is produced by the GC pen plotter. The following steps are taken to archive each 
chromatogram.  

a) The chromatogram is cut from the paper roll using scissors and taped onto a chromatogram report sheet.  

b) The information on the chromatogram report sheet is filled out. Information on each chromatogram report 
sheet includes sheet number, client or site name, sample name, sample depth, date, collection time, 
instrument gain, sample injection volume, analyst, instrument detector, instrument column, carrier gas, 
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carrier gas flow rate an backflush time. A space is also provided where comments can be written about a 
sample as necessary.  

14. Data Treatment - Chromatogram data are first input to a worksheet file. A linear regression is 
performed on calibration data for each standard to develop an equation relating peak area to concentration.  
The equation used to calculate the calibration equation for each standard follow: 
X = peak area, Y = Standard concentration 

Y'= a + bx 

where: 
Y'= sample concentration, 
a = Y intercept, 
b =slope, 
x = X - Mean X 

a = mean Y = 1/n EY 
b = ExY/Ex2 

Based on review of continuing calibration data, retention time windows are established for each standard.  
If retention times vary considerably from one day to the next then separate retention time windows are 
established for each day. Working detection limits for each standard are calculated by placing the minimum 
detectable area into each calibration equation. Standard concentrations are calculated using the ideal gas 
equation. If I p1 of a 5000 pg/ml TCE standard is injected into a I liter glass sampling bulb, the standard 
concentration would be calculated in the following manner.  

a) 1/M x 5000 g/ml x I m lI 000p1 = 5 pg TCE 
b) 5pg/iliter(1)x 1000m 3 x 1 mg/1000lgg=5 mg/m3 
c) 5 mg/ m3 x 24.45/131.4 g/mol = 0.93 ppm/v 

The number 24.45 is generated using the ideal gas equation pv = nRT. The division of 24.45 by 131.4, the 
molecular weight of TCE, converts the units from Mg/m 3 to ppm/v.  

Also included in the data reduction is background subtraction prior to quantification. Syringe blanks are 
obtained from the collection syringes after analysis of each sample, to evaluate the contribution of the 
collection syringe on sample results. Any detection observed in the syringe blank is subtracted, on a 
compound by compound basis, from the subsequent sample.collected with the same syringe. The data is then 
tabulated in a spreadsheet or database.  

15. Quality Control Requirements 

a) GC blanks - The GC blank run at the start of each day will establish instrument baseline conditions and 
should not contain any detectable concentrations of VOCS. The only acceptable peaks are those resulting 
from the chromatogram "shouldering" which often occurs during the first 90 seconds of an analytical run.  

b) Syringe blanks - Syringe blanks are analyzed after each standard and sample run where detectable levels 
of VOCs are observed, to return instrument response to near background. Syringe blanks tend to exhibit 
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greater response when compared to a GC blank because of the change in pressure resulting from sample 
injection. Syringe blanks will be pulled from the collection syringes and will be run successively until 
instrument response returns to near baseline. If any low levels of VOCs are observed in a syringe blank, they 
will simply be subtracted from sample results prior to quantification.  

c) Initial Calibration - After a four-point calibration is performed for each standard, a linear regression will 
be performed to establish a calibration equation for each. The R-squared value for each standard must be 
greater than or equal to 0.90.  

d) Continuing calibration - The response and retention time for continuing calibration standards must have 
a RPD of < 30% of the values established in the initial calibration. If continuing calibration standards fall 
outside of 30%, an initial calibration will be performed.  

e) Duplicates - Duplicate samples will be analyzed at a frequency of 1 per 10 environmental samples. The 
response and retention time for each peak in duplicate analysis must fall within 30% of the first sample.  

J) Equipment blanks - Equipment blanks shall not contain a concentration of greater than 
0.1 ppm for any VOC with a retention time greater than 40 seconds. The range of 0 to 40 seconds has been 
discounted due to the presence of peaks in this range resulting from injection and sample moisture.  

g) Results Summary - Tabulated summary of sample results.  

16. References -The sample preparation procedure is based upon the method off V.D. R6e, M.J. Lacey, and 
J.D. Stuart (Anal. Chem. 1989, 61,2584-2585).  

17. Method Validation Data - Upon completion of sampling, the field log is reviewed for format and 
transcription errors. The case narrative will also include a brief summary of quality assurance/ quality control 
outliers.  

18. Data Deliverables - The following data deliverables should be included as part of the report 
summarizing the sampling effort.  

a) Calibration Summary - A summary of initial and continuing calibration data will be provided. Included 
will be the retention times and peak areas for each standard and the calibration equation developed using the 
calibration data.  

b) Analysis Summary - A sheet will be provided which lists all analyses completed during the survey in 
ascending order.  

c) Quality Assurance Summary - A summary of quality assurance measures taken during the sampling 
program will be prepared. Included will be GC blanks, syringe blanks, equipment blanks, and duplicates.  

d) Raw Data - Raw data will be included with the other deliverables. Included will be a copy of the raw 
chromatograms.
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