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CCC Calibration Check Compound
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CERCLA Comprehensive Environmental Response Compensation and Liability Act
CFR Code of Federal Regulations
CHMM Certified Hazardous Materials Manager
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COR Contracting Officer Representative
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CRDL Contract Required Detection Limit

DI Deionized
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DL Detection Limit (Limit of Detection)
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GBR 21 Garmin Beacon Receiver 21
GEL General Engineering Laboratory
GPS Global Positioning System

HASL Health and Safety Laboratory
HPLC High Performance Liquid Chromatography
HNO3 Nitric Acid
HTW Hazardous and Toxic Waste

ICP Inductively Coupled Plasma (Spectroscopy)
ICS Interference Check Standard



LIST OF ACRONYMS/ABBREVIATIONS
(Continued)

ICVS Initial Calibration Verification Standard
ID Identification
IDL Instrument Detection Limit
IDW Investigation Derived Waste
ILM Inorganic Laboratory Method
ISO International Standards Organization

LAHEC Los Alamos Health and Environmental Chemistry
LCS Laboratory Control Sample
LCSD Laboratory Control Sample Duplicate
LIMS Laboratory Information Management System
LLR Lowest Limit for Reporting
LRB Lakes and Rivers Buffalo
LWD Low Water Datum

MB Method Blank
MDA Minimum Detectable Activity
mg/kg milligrams per kilogram (ppm)
mg/L milligrams per liter (ppm)
MS/MSD Matrix Spike/Matrix Spike Duplicate
MSA Method of Standard Additions

NBS National Bureau of Standards
NFSS Niagara Falls Storage Site
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ppb parts per billion
ppm parts per million
PQL Practical Quantitation Limit
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TAGM Technical and Administrative Guidance Memorandum
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Th Thorium
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µg/L micrograms per liter (ppb)
UN United Nations
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SECTION 1

1.0  PROJECT DESCRIPTION

This information can be found in Section 1 of the Field Sampling Plan (FSP).
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SECTION 2

2.0  PROJECT ORGANIZATION AND RESPONSIBILITY 

Maxim Technologies, Inc. (Maxim) is performing a Remedial Investigation (RI) at the Niagara Falls
Storage Site (NFSS) on behalf of the Buffalo District, U.S. Army Corps of Engineers (USACE) and
has overall responsibility for all phases of the remedial investigation. Maxim will prepare project
work plans, direct field investigations and provide project management and quality assurance
functions.

Maxim’s qualifications include performance of site investigations, remedial investigations,
feasibility studies and/or risk assessments at more than 100 Department of Defense (DOD) sites
and/or Department of Energy (DOE) sites.  Maxim developed standards for radioactive waste
disposal for the U.S. Environmental Protection Agency (USEPA).

The quality control and management responsibilities of key personnel for this project are defined in
the subsequent paragraphs of this section. A QA/QC Organizational Chart is included in Figure 2-1.

Science Applications International Corporation (SAIC) has previously performed work at the NFSS
and will support the Maxim team by providing all knowledge gained through that work and work
conducted at similar Formerly Utilized Sites Remedial Action Program (FUSRAP) sites.  SAIC will
also provide health physics, field radiation safety support, and other radiation-related technical
support to Maxim.  SAIC  Resumes of Maxim and SAIC personnel are included in Appendix A.

General Engineering Laboratories (GEL) will provide analytical services for this project.  GEL has
performed analyses for chemical and radioactive parameters for samples collected at numerous
DOD, DOE and FUSRAP sites.  GEL is currently certified by the USACE for all parameters under
Routine Analytical Services (RAS) anticipated for this project.  They are also licensed to accept and
analyze radioactive materials. Copies of personnel summaries, including resumes for key laboratory
personnel have been provided by GEL and are presented in Appendix B.  Copies of the Laboratory
Quality Assurance Plan for GEL are presented in Appendix C.   

Key project personnel are identified below.  A summary of qualifications of key personnel is
presented in Table 2-1 of the FSP.

2.1  U.S. Army Corps of Engineers Project Representatives

D. is the USACE Project Manager for this project. She has responsibility for
technical project direction, review and approval of contractor work plans and reports, allocation of
overall project resources, tracking and management of the overall project schedule and budget, and
management of contractor oversight by other USACE staff.  In case of any problems, 
can be contacted at   ).  Requests from any
third parties for project information should be addressed to  at the following address:
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U. S. Army Corps of Engineers
1776 Niagara Street
Buffalo, New York 14207-3199

 will be the USACE Site Superintendent.  The USACE Site Superintendent will
oversee field activities for the USACE, and will have the authority to approve all field decisions
exclusive of those that require a scope change or commitment of additional resources.  In those
instances, the decision must be approved by  and the Lakes and Rivers Buffalo (LRLB)
Contracting Officer, .

2.2  Project Principal

 is Maxim’s Project Principal. He is Manager of Maxim's St. Louis office.  .
 possesses over 26 years of environmental experience with scientific and engineering

projects ranging from initial site planning and contamination surveys through remedial investigations
(RIs), feasibility studies, and hazardous waste clean-up supervision.  Past investigative, engineering
and management experience has been obtained at numerous active and inactive DOD and DOE sites.

The responsibilities of the Project Principal will include:

• Signatory authority and power to commit company resources to the overall execution of the
contract;

• Allocate manpower and other resources to the project;

• Review subcontract agreements;

• Interface with subcontractors on the administrative level;

• Communicate directly with the USACE Manager for both routine support and for problem
solving if problems cannot be resolved through normal channels;

• Develop solutions to problems of particular difficulty;

• Provide senior-level technical, administrative and logistical support to Maxim’s Project
Manager as needed;

• Provide quality assurance audit of all aspects of the project; and

• Review and approve project plans and reports prior to submittal.
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2.3  Contractor Program Manager/Project Manager

 is Maxim’s USACE Buffalo District Program Manager.  
has over 25 years experience in environmental science, project management and program
management.  He has extensive experience with Comprehensive Environmental Response
Compensation and Liability Act (CERCLA) and Resource Conservation and Recovery Act (RCRA)
processes and regulatory agencies.  His experience includes Program/Project Management involving
more than 100 DOD sites, development of sampling plans for DOE sites, and radiation waste
characterization, pollutant migration modeling, and cost/risk assessment in support of USEPA’s
Office of Radiation Standards for disposal of radioactive waste.

 has overall responsibility for ensuring that the project meets USACE’s project
objectives and Maxim's quality standards. In addition, as Project Manager for this Delivery Order,
he is responsible for technical quality control and project oversight, and will provide the Site
Manager with access to corporate management.

 is responsible for implementing the project and has the authority to commit the
resources necessary to meet project objectives and requirements. The Project Manager's primary
function is to ensure that technical, financial, and scheduling objectives are achieved successfully.
The Project Manager will report directly to the USACE Project  Manager and will provide the major
point of contact and control for matters concerning the project. The Project Manager will:

• Define project objectives and develop a detailed work plan schedule;

• Establish project policy and procedures to address the specific needs of the project as a
whole, as well as the objectives of each task;

• Acquire and apply technical and corporate resources as needed to ensure performance within
budget and schedule constraints;

• Orient all field leaders and support staff concerning the project's special considerations;

• Monitor and direct the field leaders;

• Develop and meet ongoing project and/or task staffing requirements, including mechanisms
to review and evaluate each task product;

• Review the work performed on each task to ensure quality, responsiveness, and timeliness;

• Review and analyze overall task performance with respect to planned requirements and
authorizations;

• Approve all external reports (deliverables) before their submission;

• Ultimately responsible for the preparation and quality of interim and final reports;
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• Represent the project team at progress meetings;

• Develop solutions to problems of particular difficulty;

• Communicate with the USACE’s Project Manager;

• Coordinate with federal and state agencies, following approval from the USACE Project
Manager, concerning scheduled activities and regulatory criteria;

• Maintain daily contact with Site Manager during field operations;

• Notify USACE concerning the status of the project schedule;

• Resolve problems, interpret the Scope of Work, submit monthly schedule changes, progress
reports, and pertinent written and telephonic communications;

• Develop subcontract agreements;

• Communicate with USACE concerning modifications to the delivery order; and

• Supervise preparation of the engineering report of results and the presentation of results to
the USACE.

2.4  Independent Technical Review (ITR) Committee

Independent reviews of all plans, designs, reports, analytical data, surveys and assessments will be
completed by the following personnel based on their area of expertise:

C  is a
civil/environmental engineer and has more than 25 years of experience in all aspects of
RI/FS, proposed plan and records of decision, landfill design, industrial and municipal
wastewater treatment systems and closure of RCRA hazardous waste storage facilities.  He
will review all plans, designs, reports, surveys, and assessments.

C  has more than
20 years of environmental experience in all aspects of the CERCLA process at Uranium Mill
Tailings Remedial Action (UMTRA) and DOE sites.  He will review all plans, designs,
reports, surveys, and assessments.

C  has over 25 years
of experience in hydrogeologic investigations and all aspects of the CERCLA/RCRA process
at DOD, DOE and FUSRAP sites.  His experience varies from development of project work
plans and reports for hydrogeologic investigations to performing cost evaluations for
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proposed remedial actions.  He is responsible for reviewing  all health and safety and field-
related documents.

C  possesses over 13 years
of experience in the analytical QA/QC .  He is experienced in laboratory operations, data
validation, method development and development of Quality Assurance Project Plans at
DOE at FUSRAP sites.  He is responsible for reviewing all documents related to analytical
and radiological quality control such as the QAPP, data reports, RI report, and all chemical
and radiological surveys.

C  possesses 13
years of experience in all aspects of radiation health and safety for a number of radiological
industries.  He is experienced is radiation surveys and worker protection, development of
Radiation Safety Plans and evaluation of radio-chemical data for the protection of human
health and the environment.   will review all documents associated with on-site
radiation health and safety and assessments of human and ecological exposure to radiological
contamination at the NFSS.

Each member of the ITR committee will

C Review documents pertinent to their expertise as described above;

C Provide written comments and required actions to Maxim concerning omissions,
inconsistencies, typographical and grammatical errors and other corrections requiring
revisions;

C Review responses to comments and all action taken in response to comments;

C Resolve any outstanding differences; and

C Document independent review and resolution of all comments using a Review Certification
Sheet (shown at the front of this document).

2.5  Principal Engineer

 is the Principal Engineer.  He will provide engineering expertise and
review, approve and apply his Professional Engineer’s seal to pertinent design documents as
necessary.    possesses over ten years experience performing geotechnical testing,
construction oversight, health and safety evaluation, remedial investigations, remedial design and
site investigations.   has extensive experience at FUSRAP and former DOE sites.

2.6  SAIC Senior Technical Consultant

E., Certified Hazardous Materials Manager (CHMM), is Senior Technical
Consultant for SAIC participation in this project.  The Alternate Senior Technical Consultant  is 
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S.     each have more than 20 years of
experience in remedial investigations, feasibility studies and remedial design at DOE and FUSRAP
sites.  For nine years,  has provided technical and program oversight and management
for DOE, FUSRAP and DOD project.    has extensive expertise in environmental
management, engineering oversight  and health and safety at FUSRAP sites in New York State and
active DOE sites throughout the U.S.  Each of these individuals is familiar with the NFSS and
SAIC’s previous work at the site.  Their responsibilities include:

• Coordinate with Maxim’s Project Principal and Program Manager to administer SAICs
efforts;

• Attend Technical Planning Process Meetings;

• Ensure that all required resources to be provided by SAIC are available on an as needed
basis;

• Participate in preparation of plans and reports;

• Participate in development of sampling strategy which will achieve project objectives;

• Provide site-specific continuity based on previous and programmatic experience at NFSS and
other FUSRAP projects;

• Coordinate the development of the Radiation Protection Plan by SAIC personnel;

• Communicate problems anticipated and/or encountered during activities performed by SAIC
to the Maxim Project Manager.

2.7  Risk Assessor

 is the Risk Assessor for this project.  The Risk Assessor will be supported by the
Project Manager, Program Manager, Principal Engineer, Site Manager, SAIC, and other involved
parties.   has more than nine years of experience in the toxicology field, with
experience ranging from human to ecological and aquatic toxicology.  He developed and performed
marine and freshwater bioaccumulation assays, including radioisotopic analysis at the U.S. Army
Corps of Engineers Waterways Experiment Station.   experience includes developing
CERCLA and non-CERCLA risk assessments at federal and private facilities.  

  will:

• Assist in compiling site data, Applicable or Relevant and Appropriate Requirements
(ARARs), toxicological data, and cleanup-goals;

• Compare the potential ARARs to analytical reporting limits for each parameter;
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• Aid in the evaluation of the usability of old and recently generated data for use in a risk
assessment;

• Coordinate SAIC’s assessment and review of risks estimated for radioisotopes;

• Develop the baseline human heath and ecological risk assessment for the site;

• Review documents from a risk assessment perspective; and 

• Provide input during scoping and planning sessions. 

2.8  Project Industrial Hygienist

, Certified Industrial Hygienist (CIH), will review and approve the Site Safety and
Health Plan and supervise its implementation.  She will determine the need for any upgrades or
downgrades in levels of protection required for non-radiological contaminants.   possesses
over 12 years of professional experience as a CIH.  She has strong knowledge of current industrial
hygiene and safety regulations and extensive knowledge in interpreting sampling data, results and
compliance with regulatory and advisory standards.   has supervised the development of
Site Safety and Health Plans for numerous DOD sites.

2.9  Radiation Safety Officer(s)

, CHMM, is Maxim’s Radiation Safety Officer (RSO) and will administer Maxim’s
in-house radiation safety and monitoring programs and will interface with the radiation safety
officers at USACE.  possesses 12 years of experience in chemical and radiological
analysis, documentation, validation and analytical project management.  For the past  seven years,

 has been a representative of Maxim’s Radiation Safety Committee and is currently
Maxim-St. Louis’s RSO.  Mr. Smith will be supported by SAIC personnel as described below.

SAIC personnel will monitor all locations and field activities for the presence of radioactive
contamination.   will be the Radiation Safety Officer (RSO) for this project.  (The
Radiation Safety Plan is presented under separate cover.)  Others may assist  when more
than one field radiation safety officer is required.   is Registered Radiological Protection
Technologists with experience in  radiation safety, radiation control and sampling at numerous DOE
and FUSRAP sites.  The following tasks are the responsibility of the RSOs:

C Interface with the radiation safety officers at USACE;

C Coordinate all activities with Maxim’s RSO, Mr. Paul Smith;

C Conduct on-site training in radiation safety and radiation protection;

C Perform radiation level surveys of work areas;
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C Monitor field activities and equipment related to field activities for the presence of
radioactive contamination;

C Evaluate potential radioactive hazards and establish restricted areas if necessary;

C Coordinate with the Site Manager and Health and Safety Officer for implementation of the
Site Safety and Health Plan (SSHP); and

C Direct the preparation and shipment of radioactive materials for shipment.

2.10  Site Safety and Health Officer

 is the Site Safety and Health Officer (SSHO).   has over 15 years of
experience in all aspects of health and safety associated with the performance of site investigations,
RIs, compliance monitoring, and installation of groundwater remediation systems at CERCLA and
RCRA sites.   has extensive experience in  sampling and reconnaissance activities at
DOE and FUSRAP sites.

Depending on the task requirements, an alternate SSHO may be designated SSHO for a given task.
The responsibilities of the SSHO include:

C Interface with the Site Safety and Health Officer at the USACE;

C Preparation and implementation of  the SSHP;

C Assurance that all required safety equipment is available on-site;

C Coordination with both Maxim and SAIC Radiation Safety Officers and the project Industrial
Hygienist for implementation of the SSHP and the Radiation Safety Plan;

C Enforcement of use of proper safety equipment and implementation of other plan
requirements on-site by employees and subcontractors and assurance that personal protective
equipment is available for authorized government or other authorized official visitors;

C Revision of equipment requirements and procedures based on new information gathered
during site inspection;

C Modification (upgrading or downgrading) of levels of personnel protection based on site
observations;

C Determination and posting of locations of medical facilities, telephone numbers of
emergency resources (police, fire, ambulance), and arranging emergency transportation to
medical facilities (as required);

C Observation of work-party members for symptoms of exposure or stress;
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C Arrangement for availability of on-site emergency medical care and first aid (as necessary);

C Preparation of accident or incident reports and submittal to the USACE;

C Coordination of specialized training, pre-investigation health and safety briefing, daily
morning safety meetings, and post-investigation health and safety briefing;

C Implementation of on-site continuous monitoring for exposure to airborne contaminants.
This also includes continuous monitoring of sampling activities for hazardous conditions;

C Collection of personal monitoring air samples, if necessary;

C Reference of all questions from the news media to the USACE Project Manager, Dr. Judy
Leithner at telephone number (716) 879-4234, U.S. Corps of Engineers, Buffalo, New York;

C Assistance to the Site Manager for preparation and shipment of samples in accordance with
shipping regulations;

C Supervision of safety aspects of subsurface exploration;

C Designation of Site Manager as SSHO to administer duties identified above in case of
unavoidable absence from site;

C Preparation and shipment of equipment including preservatives in accordance with
Department of Transportation regulations; and

C Implementation of a utility check and metal detector search prior to the initiation of sampling
activities to clear subsurface exploration sites prior to initiation of drilling.

The SSHO has ultimate responsibility to cease any operations not in compliance with the approved
policy or which could otherwise threaten the health or safety of on-site personnel or the general
public, or which may cause significant adverse impact on the environment.

2.11  Site Manager

The Project Manager will be supported by the field team managers (Site Manager and SSHO). The
Site Manager is responsible for leading and coordinating the day-to-day activities of the various
resource specialists under his supervision. The Site Manager is an experienced environmental pro-
fessional and will report directly to the Project Manager.  ., will be
Maxim’s Site Manager.   has managed and participated in numerous groundwater
investigations, biofeasibility studies, remedial investigations and feasibility studies at sites with
chemical and radioactive contamination.  He has previous experience as site hydrogeologist for a
U.S. Environmental Protection Agency (USEPA) Superfund site involving burial of radioactive
waste from uranium enrichment processes.
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Depending on the task requirements, an Alternate Site Manager may be assigned for a given task.
Alternate Site Managers will report to the Site Manager.  Alternate Site Managers will have prior
experience at the site and will not supervise activities without prior experience on-site.  Alternate
Site Managers will be selected based on their areas of expertise such as survey work,
geology/hydrogeology, engineering, or disposal of investigation derived waste (IDW).  The Site
Manager may be assisted by additional field personnel when warranted.

Specific Site Manager responsibilities include:

C Coordination on a daily basis with the Project Manager on technical issues in specific areas
of expertise;

C Development and implementation of field-related work plans, assurance of schedule
compliance, and adherence to management-developed study requirements;

C Coordination and management of field staff;

C Implementation of QC for technical data provided by the field staff including field
measurement data;

C Adherence to work schedules provided by the Project Manager;

C Authorship, review, and approval of text and graphics required for field team efforts;

C Coordination and oversight of technical efforts of subcontractors assisting the field team;

C Identification of problems at the field team level, discussion of resolutions with the USACE
Site Superintendent, and provision of communication between team and upper management;

C Participation in the preparation of the final report;

C Communication with USACE representatives concerning scheduled activities;

C Identification of sampling locations as specified in the FSP;

C Coordination with the USACE, locator services, and utility companies to ensure subsurface
exploration sites are cleared for possible presence of underground utilities; 

C Submission of requests to the laboratory to supply sample containers for soil, sediment, and
water samples;

C Supervision of the collection, labeling, preservation, packing, chain of custody,
documentation, and proper shipment and transportation of sediment samples,  equipment
blanks, and duplicates from the site to the project analytical laboratories;
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C Supervision of all aspects of drilling, sampling and field testing activities;

C Maintenance of a daily written log and photo documentation of all field activities;

C Coordination with USACE and Argonne National Laboratory to facilitate collection of split
QA samples;

C Assistance to the SSHO and the Radiation Safety Officer in implementation of the SSHP and
the Radiation Safety Plan; and

C Notification of Maxim’s  Project Manager and the USACE (Dr. Judy Leithner, 716/879-
4234) concerning problems encountered during field activities.

2.12  Analytical Services Coordinator

 is Maxim's Analytical Services Coordinator.   possesses 12 years of
experience in chemical and radiological analysis, documentation and data validation, and analytical
project management.  For the past  seven years, Mr. Smith has provided analytical expertise to DOD
and DOE clients associated with Superfund, CERCLA, RCRA, and FUSRAP sites.   has
been a representative of Maxim’s Radiation Safety Committee and is currently Maxim-St. Louis’s
RSO.  His responsibilities as Analytical Services Coordinator for the NFSS project include:

C Ensures all resources of the subcontractor laboratory are available on an as-required basis;

C Participates in preparation, review and approval of the QAPP;

C Coordinates client sample submissions to GEL, establishes quality control requirements, and
project completion dates;

C Reviews laboratory work orders to ensure compliance with project plans;

C Communicates problems encountered during analyses to the Project Manager and the
USACE Project Chemist, and provides guidance for their resolution;

C Provides technical guidance to the Maxim Project Manager, USACE and laboratory
regarding all aspects of environmental analytical methodologies;

C Communicates project changes to GEL;

C Oversees report preparation and reviews project data submitted by GEL for completeness,
accuracy, and compliance to project requirements; and

C Submits the analytical results to the Program Manager and the USACE.
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2.13  Quality Assurance Manager (GEL)

 is the GEL Quality Assurance (QA) Manager. The QA Manager reports directly
to the Chief Operations Officer and is independent from laboratory operations.   has over
14 years experience with chemical and radiological analyses, method development, documentation
and validation, and quality control management.  For the past 10 years,  has been
responsible for the development of QA plans, internal standard operating procedures and all aspects
of quality control management at GEL.  His responsibilities for this program include:

C Oversight of the GEL quality assurance program and auditing its operational execution,
directing quality issue resolution and assuring the implementation of suitable corrective
action;

C Supervision of laboratory performance evaluation studies (internal and external) for GEL;

C Review of data, as needed;

C Guidance, as necessary, to the appropriate levels of management at GEL and Maxim
concerning the status of the quality system and deviations from quality program
requirements;

C Participation in preparation and review of this plan;

C Technical guidance to GEL and Maxim on all quality issues;

C Technical representation of GEL's laboratory QA procedures;

C Supervision of the preparation of GEL's laboratory Standard Operation Procedures;

C Guidance on preparation of Maxim's QAPP;

C Coordinates with the GEL Project Manager concerning problems encountered during
analysis and provides additional guidance to the Maxim Project Manager, Analytical
Services Coordinator and the USACE concerning analytical problems;

C Overview QA/QC documentation; and

C The Quality Assurance Manager has the authority to limit or halt out-of-control processes
when warranted.

2.14  Laboratory Project Manager (GEL)

 is the GEL Laboratory Project Manager.  She has over 10 years of experience in
providing analytical services at DOD, DOE and FUSRAP sites.   has extensive experience
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in comprehensive analytical projects with unique program requirements.  Her responsibilities
include: 

C Ensures all resources of the laboratory are available on an as required basis;

C Supervises in-house chain-of-custody;

C Submits all daily documentation, eg. daily quality control reports, internal and external chain
of custody, airbills, cooler receipt forms, to Maxim’s Analytical Services Coordinator;

C Schedules and manages the daily laboratory operations for this project and the ongoing
implementation of appropriate quality control measures;

C Provides technical guidance;

C Communicates problems encountered during analysis, if necessary, to Maxim’s Analytical
Services Coordinator who then notifies the Program Manager and the USACE Project
Manager;

C Assures that the staff at GEL is suitably qualified and trained;

C Makes recommendations concerning staffing, instrumentation/equipment, facilities and
quality program enhancement requirements;

C Assures appropriate corrective action is taken, as necessary, and documented in response to
analytical and quality control issues;

C Ensures sample containers, trip blanks, and appropriate shipping materials are provided to
Maxim’s Site Manager;

C Supervises report preparation and review of project data for completeness, accuracy, and
compliance to project requirements; 

C Submission of analytical results to the Maxim Analytical Services Coordinator; and

C Provides timely revision to Draft Data Package.

2.15  Sample Custodian (GEL)

The sample custodian for GEL Environmental Services is .   has 3
years of experience in sample log-in procedures for chemical and radiological samples. General
duties of the Sample Custodian during the course of this study include:

C Receives, inspects, documents, tracks, and distributes analytical samples and receivables;
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C Scans the samples with an appropriate radiological detector and record the condition of the
incoming sample containers;

C Assigns a unique identification number and customer number, and enters each into the
sample receiving log;

C Maintains chain-of-custody forms and the cooler receipt forms;

C Verifies chain-of-custodies and their correctness;

C Stores samples in restricted-access walk-in coolers until samples are requested for analysis;

C Notifies GEL’s Laboratory Manager and Project Manager of sample receipt and inspection;

C Maintains signed logs for distribution of samples for analysis and return of sample remnants;

C Controls and monitors access/storage of samples and extracts;

C Disposes samples upon completion of the project and approval of the USACE, as well as any
hazardous wastes generated in the laboratory during this program; and

C Supervises proper preparation of sample containers.

2.16  Key Laboratory Managers (GEL)

The managers and supervisors of the GEL laboratory sections, which include receiving, sample
preparation, gas chromatography (GC)/high performance liquid chromatography (HPLC), gas
chromatography/mass spectrometry (GC/MS), inorganic/metals analysis and radiological analysis,
are responsible for daily operations of their respective sections.  The laboratory managers at GEL
are experienced chemists with extensive knowledge of sample handling, extraction/digestion,
analytical methods, and data review.  The managers and supervisors duties include:

C Assurance that employees are properly trained;

C Instruments/equipment are properly calibrated and maintained;

C All necessary Standard Operating Procedures (SOPs) are available to the analysts and up-to
date;

C Documentation is suitably recorded and complete;

C Confirm that projects and quality control are performed per program requirements and that
corrective action is promptly taken to resolve identified quality issues;
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C Assurance that the laboratory Safety and Health Manual and the Chemical Hygiene Plan are
followed;

C Maintenance of a Daily Laboratory QC Form of samples analyzed and analytical difficulties
to be submitted to the GEL Project Manager; and

C Documentation of any analytical difficulties using the Data Review/Data Exception Forms
when necessary.

2.17  Section Managers, Chemists and Technicians (GEL)

The technical staff (team members) for this project will be drawn from GEL's pool of resources.  The
technical team staff will be utilized to gather and analyze data, and to prepare various task reports
and support materials.  All of the designated technical team members are experienced professionals
who possess the degree of specialization, experience and technical competence required to
effectively and efficiently perform the required work.

Laboratory Supervisors, Chemists and Technicians who may participate in the analysis of samples
and their years of experience at GEL are summarized in Appendix B.  These positions include:

• ICP Spectroscopist
• Flame Atomic Absorption Spectroscopist
• Graphite Furnace Atomic Absorption Spectroscopist
• Inorganic Sample Preparation Technician
• General Inorganic Techniques Specialist
• GC-GC/MS Operator(s)
• Extraction/Concentration Technician
• Pest/PCB (GC) Chemist
• Nitroaromatic (HPLC) Chemist
• Radio-Chemist

2.18  Geotechnical Services Manager (Maxim-St. Louis)

Maxim will perform geotechnical analyses in its’ laboratory in St. Louis.  Maxim is licensed to
possess radioactive materials.

 is the Maxim Geotechnical Services Manager.  
possesses over ten years experience performing geotechnical testing, construction oversight, health
and safety evaluation, remedial investigations, remedial design and site investigations. Mr.
Germeroth has extensive experience performing geotechnical testing on low-level radioactive
samples from DOE Superfund sites and active DOE sites throughout the United States. His
responsibilities include:

• Ensures all resources of the laboratory are available on an as required basis;
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• Supervises in-house chain-of-custody;

• Schedules and manages the daily laboratory operations for this project and the ongoing
implementation of appropriate quality control measures;

• Provides technical guidance;

• Communicates problems encountered during analysis to the Maxim Analytical Services
Coordinator who notifies the Project/Program, Manager and the USACE Technical Manager
if necessary;

• Assures that the staff at Maxim is suitably qualified and trained;

• Makes recommendations concerning staffing, instrumentation/equipment, facilities and
quality program enhancement requirements;

• Assures appropriate corrective action is taken, as necessary, and documented in response to
quality control issues;

• Supervises report preparation and review of project data for completeness, accuracy, and
compliance to project requirements;

• Submission of testing results to Maxim’s Analytical Services Coordinator; and

• Provides timely revision to Draft Data Package.

2.19  Sample Custodian (Geotechnical)

 is the Geotechnical Laboratory Sample Custodian for the St. Louis Laboratory. .
possesses over 15 years of experience in sample receiving, documentation and tracking.  He

has extensive experience in the handling of chemically contaminated samples from DOD and a
variety of sites and low-level radioactive samples from active and inactive DOE sites.  General duties
of Maxim’s Sample Custodian during the course of this study include:

• Receipt, inspection, documentation, tracking, and distribution of analytical samples and
receivables;

• Scan the samples with an appropriate radiological detector and record the condition of the
incoming sample containers;

• Assign a unique identification number and customer number, and enter each into the sample
receiving log;

• Maintenance of chain-of-custody forms and the cooler receipt forms;
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• Verify chain of custody and its correctness;

• Storage of samples in restricted-access walk-in coolers until samples are requested for
analysis;

• Notify Maxim’s Analytical Services Coordinator and Program/Project Manager of sample
receipt and inspection;

• Maintain signed logs for distribution of samples for analysis and return of sample remnants;

• Control and monitor access/storage of samples and extracts;

• Disposal of samples, or return to site, upon completion of the project and approval of the
USACE, as well as any hazardous wastes generated in the laboratory during this program;
and,

• Supervision of proper preparation of sample containers.

2.20  Geotechnical Testing Technicians (Maxim-St. Louis)

The technical staff (team members) for this project will be drawn from Maxim's pool of resources.
The technical team staff will be utilized to gather and analyze data, and to prepare various task
reports and support materials.  All of the technical team members are experienced professionals who
possess the degree of specialization and technical competence required to effectively and efficiently
perform the required work.

2.21  Data Manager

 of Maxim-St. Louis will be responsible for preparation of a project database
in electronic format in accordance with USACE requirements.  He will coordinate with Maxim’s
Project Manager, Analytical Services Coordinator and GEL Project Managers to develop this data
base.   has validated large databases from numerous DOD sites.

2.22  Independent Third-Party Data Validators

This function will be provided by a designee of the U.S. Army Corps of Engineers.
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SECTION 3

3.0  DATA QUALITY OBJECTIVES FOR MEASUREMENT OF DATA

The overall QA objective is to develop and implement procedures for field sampling, chain-of-
custody, laboratory analysis, and reporting that will provide results which are legally defensible in
a court of law and suitable for use in other aspects of the project such as contamination evaluations,
CERCLA-based RI, and risk assessment.  Specific procedures for sampling, chain of custody,
laboratory instruments calibration, laboratory analysis, reporting of data, internal quality control,
audits, preventive maintenance of field equipment, and corrective action are described in other
sections of this QAPP.  The purpose of this section is to address the specific objectives for accuracy,
precision, completeness, representativeness, and comparability.

3.1  Analytical Data Quality Objectives (DQOs)

DQOs are qualitative and quantitative statements which specify the quality of the data required to
identify the presence or absence of contaminants and support decisions concerning the NFSS.  They
are based on the end uses of the data to be collected.  As such, different data uses may require
different levels of data quality.  The USEPA has defined two analytical levels which address various
data uses and the QA/QC effort and methods required to achieve the desired level of quality.  These
levels include:

• Screening (DQO Level I):  Screening data is described as "data generated by rapid, less
precise methods of analysis with less rigorous sample preparation.  Sample preparation steps
may be restricted to simple procedures such as dilution with a solvent, instead of elaborate
extraction/digestion and cleanup.  Screening data provides analyte identification and
quantification, although the quantification may be relatively imprecise.  At least 10% of the
screening data are confirmed using analytical methods and QA/QC procedures and criteria
associated with definitive data.  Screening data without associated confirmation data are not
considered to be data of known quality".

Screening data generated during the field sampling activities at the NFSS will include use
of a HNU 101 or OVM 580B PID equipped with a 10.2eV Lamp for organic vapor meter
observations, use of NE Technology Radiation Meter, use of a 4-Gas Combustible Gas Meter
(TMX-412) for monitoring LEL, hydrogen sulfide, carbon monoxide, oxygen, and use of a
Scout II Hydrolab or YSI water quality meter for monitoring temperature, conductivity,
dissolved oxygen, pH and oxidation/reduction potential.  This data may be confirmed, if
required,  through the collection of the actual field samples.

• Definitive (DQO Level II):   Definitive data is described as “generated using rigorous
analytical methods, such as approved EPA reference methods.”  Data are analyte-specific,
with confirmation of analyte identity and concentration.  Methods produce tangible raw data
(e.g., chromatograms, spectra, digital values) in the form of paper printouts or computer-
generated electronic files.  All data generated at Level II, and having chain-of-custody
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documentation, is legally defensible.  Data may be generated at the site or at an off-site
location, as long as the QA/QC requirements are satisfied.  For the data to be definitive,
either analytical or total measurement error must be determined.  Level II protocols all have
built-in QA/QC including external QA in the form of trip blanks, replicate samples, and
blind samples.  Level II analytical methods and protocols for this project are identified in
Test Methods For Evaluating Solid Waste, Physical/Chemical Methods, SW-846, 3rd Edition
and subsequent updates, including Update III, or other methods designated by U.S. Army
Corps of Engineers.  Level II data is used for site characterization, confirmation of Level I
field data, risk assessments, establishing cleanup objectives, and environmental monitoring
to demonstrate attainment of cleanup objectives or compliance with applicable standards.
Level II data must provide sufficient documentation to allow qualified personnel to review,
evaluate, and validate data quality in accordance with acknowledged standards and protocols.

All soil, sediment and water samples analyzed in the laboratory for volatile organic
compounds (VOCs), semi-volatile organic compounds (SVOCs), pesticides, polychlorinated
biphenyls (PCBs), target analyte list (TAL) metals, cation exchange capacity, Total Organic
Carbon, nitroaromatic compounds, radiological parameters will be performed in accordance
with Level II definitive data criteria and specifications.

3.1.1  DQOs

The primary objectives for collection of analytical data at the NFSS are shown in Figure 3-1.  These
objectives were defined during a Technical Planning Process (TPP) Project Meeting, June 8-9, 1999
by the USACE, New York State Department of Environmental Conservation (NYSDEC), Maxim
and other project participants to identify the basic and optimum data needs for the RI.  The following
DQOs are based on the primary project objectives:

1. Obtain data of sufficient quality and quantity to evaluate the presence or absence of
chemicals released from the Waste Containment Structure (WCS) to the upper or  lower
water-bearing unit present in the unconsolidated glacial material at the site;

2. Obtain data of sufficient quality and quantity to determine if chemical contamination present
in the groundwater at the NFSS is infiltrating into the WCS;

3. Obtain sufficient definitive data to determine the presence or absence of chemical and
radiological contamination beyond the boundaries of the WCS at the NFSS.  If
contamination is present, to establish, to the extent practicable, contaminant levels at
quantitation limits at or below ARARs.  Potential ARARs identified, to date, are described
in Section 3.1.4.

Definitive data are defined here to mean data generated using SW-846 methods.  All samples
collected for laboratory analysis during this project will be analyzed according to SW-846
methodologies, where applicable, but results will be reported in a Contract Laboratory
Protocol (CLP) equivalent format; and
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4. Obtain data of sufficient quality and quantity to characterize site physical features and
characteristics.

The following primary DQOs are included in the long-range planning for the site and are not
currently included in the scope of this investigation:

5. Obtain data of sufficient quality and quantity to chemically characterize Building 401 to
dispose of building materials;

6. Obtain data of sufficient quality and quantity to chemically characterize soils associated with
Building 401;

7. Obtain data of sufficient quality and quantity to radiologically characterize subsurface soils
associated with Building 401;

8. Obtain data of sufficient quality and quantity to radiologically characterize surface soils
associated with Building 401;

9. Obtain data of sufficient quality and quantity to radiologically characterize the high-bay
portion of Building 401;

10. Obtain data of sufficient quality and quantity to evaluate potential remedies for the WCS,
and;

11. If contaminants are identified at the NFSS and are not adequately characterized during the
RI, obtain additional data of sufficient quality and quantity to determine the nature and extent
of contaminants posing unacceptable risks.

3.1.2  Additional DQOs

The following DQOs concern additional data needs required to achieve the basic DQOs or needed
to ensure the quality of the data collected:

1. Obtain information of sufficient quantity and quality to meet the requirement of a site
inspection as described in the directives entitled “Guidance for Performing Site Inspections
Under CERCLA: USEPA Directives 93.151-05, September 1992”;

2. Obtain information of sufficient quantity and quality to meet the requirement for use in a risk
assessment as described in the USEPA document, Guidance for Data Usability in Risk
Assessment, April 1992;

3. Obtain information of sufficient quantity and quality to meet the requirements for
development of a Baseline Risk Assessment (BRA) based on USEPA Risk Assessment
Guidance for Superfund (RAGS), 1989 and subsequent guidance documents;
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4. Obtain information of sufficient quantity and  quality to identify sources of contamination
and migration pathways to adequately characterize potential contamination at areas included
in this investigation; and

5. Install temporary well points, monitoring wells, and use the existing monitoring well network
to collect groundwater samples and collect soil, sediment and surface water samples to obtain
information of sufficient quantity and quality to determine if contaminants are migrating off-
site or migrating on-site from off-site sources.

3.1.3  Phased Approach

In order to achieve the data quality objectives, the RI will be conducted using a two-phased
approach.

3.1.3.1  Phase I, Contamination Evaluation - Currently, information concerning the presence of
chemical contamination at the site is limited to a few areas of the NFSS.  The purpose of the initial
phase of sampling is:  

1. To determine the presence or absence of contamination at locations not previously sampled;

2. To verify the presence of contamination at locations previously identified; 

3. To identify areas of concern (AOCs) for the second phase of the investigation; and 

4. To determine the most appropriate sampling, well, and piezometer locations for Phase II
sampling activities.

Rationale for selection of sampling locations and analysis parameters is presented in the FSP.  In
general, sampling locations and analysis parameters were selected based on analytical results from
previous investigations, former activities at the Lake Ontario Ordnance Works (LOOW) and the
NFSS, the location of former buildings, structures and storage facilities at the site, and the use of a
grid system to ensure Phase I sampling provides full coverage of the site.

3.1.3.2  Phase II, Remedial Investigation - The Phase II sampling activities will provide data of
sufficient quality and quantity to achieve the project DQOs.  The purpose of this second phase of
sampling is:

1. To determine the horizontal and vertical extent of contamination in the soil, sediment,
surface water and groundwater at the NFSS;

2. To evaluate the direction of groundwater flow in the upper water-bearing zone through the
installation of piezometers and wells;

3. To provide information to perform a baseline risk assessment; and
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4. To provide data to achieve the project DQOs.

Rationale for selection of Phase II sampling locations and analysis parameters will be presented in
a supplemental FSP to be prepared after Phase I is completed.  Sampling locations will be based on
analytical results generated during Phase I sampling and previous investigations.

3.1.4  ARARs

All suggested ARARs are, at this point, potential.  They will be more fully defined during the
feasibility study phase of this project.  Potential ARARs were compiled based on discussions during
the TPP meeting and subsequent Maxim regulatory review.  At the TPP meeting, the NYSDEC’s
criteria identified in the Technical and Administrative Memorandum (TAGM) were cited as the
starting point for evaluating risks to human health and for developing detection limits.  TAGM
criteria include soil cleanup objectives to protect groundwater, allowable soil concentrations, and
groundwater standards.  TAGM criteria for soil are based on the presence of 1% total organic carbon.
Based on a formula presented in the guidance document, the TAGM soil criteria varies in direct
proportion to the percentage of organic material in the soil.  

Additional ARARs applicable for use in assessing human health risks include:  USEPA secondary
and primary Maximum Contaminant Levels (MCLs) for drinking water and USEPA Region 9
Preliminary Remediation Goals (PRGs) for soil and groundwater.  Potential ARARs identified for
assessing ecological risks include USEPA Region 4 screening values for sediment and surface water
and DOE PRGs for soil, sediment and surface water.  

The potential ARARs are presented in Appendix D.  TAGM criteria presented in Appendix D are
based on residential land use.  At this time, the applicability of residential criteria to the NFSS has
not been determined. This list  is an interim summary of ARARs and will be updated with input from
the USACE and NYSDEC.

Since ARARs are the primary means for evaluating data in the risk assessment, reporting limits for
each analytical parameter should be below the potential ARAR.  Most ARARs are mathematically
derived and, in some instances,  laboratory technology cannot achieve a reporting limit below the
ARAR.  Two values for reporting results were obtained from GEL: the method detection limit
(MDL) and the practical quantitation limit (PQL).  The PQL is specified by SW-846 and applicable
analytical methods and reflects the concentration the laboratory should be able to identify and
quantify with some degree of certainty.  The PQL represents the actual Reporting Detection Limit
(RDL) that will be used to report data for this project.  The MDL is the lowest concentration the
laboratory can detect to verify the presence of the compound.  MDLs are determined at the laboratory
on an annual basis. There is some level of uncertainty associated with concentrations reported below
the PQL, but above the MDL.    These concentrations are considered to be estimated
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Concentration

Estimated, detectable
concentrations (e.g., "J" qualified)

Quantified, detectable
concentrations

RDL or PQL

MDL

Concentrations that could
exist but would not be
reported or detected

Relationship Between MDGs and PQLs
Figure 3-2

and are generally qualified with a “J” qualifier.
The relationship between the MDL and the PQL
is shown in Figure 3-1.  MDLs and ARARs are
presented in Appendix D.  MDLs that are higher
than the potential ARAR are noted in Appendix
D and are summarized in Table 3-1.

3.2  Level of Quality Control Effort

3.2.1  Chemical Analysis

Duplicate and matrix spike samples will be
analyzed to assess the quality of the data
resulting from the field sampling program.
Duplicate samples are analyzed to check for
sampling and analytical reproducibility.  QA split
samples will be collected at corresponding field
duplicate sample locations and analyzed by
Argonne National Laboratory.  Matrix spikes
provide information about the effect of the
sample matrix regarding recoveries of known
monitoring compounds.  All matrix spikes are
performed in duplicate and are hereinafter
referred to as MS/MSD samples.  One matrix
spike/matrix spike duplicate will be analyzed for
every 20 or fewer investigative samples (5%).

The general level of the QC effort for duplicate
samples will be one field duplicate for every 10 or fewer samples (10%).   Split samples will be
collected at a rate of one split sample for every 20 or fewer investigative samples (5%).

Soil/sediment MS/MSD samples will require the same volume for each sample collected as defined
in Table 3-2 ( this equates to triple the volume for each sample location).  Aqueous MS/MSD and
QA split and duplicate  samples must be collected at the same volume defined in Table 3-3.
Sufficient sample will be collected in the field for one MS/MSD and split sample designated for
every 20 or fewer investigative samples per sample matrix (i.e. sediment, soil, surface water,
groundwater) and one duplicate sample designated for every 10 or fewer samples.  MS/MSD and QA
split and duplicate samples are specified in the FSP.   Sampling procedures are specified in the Field
Sampling and Analysis Plan.  For metals analysis, duplicate and matrix spike samples will be
analyzed to assess quality of the data.

During the field investigation activities, all sediment, soil, surface water and groundwater samples
for chemical and radiological testing will be sent to GEL.  Samples designated for geotechnical
testing will be shipped to the Maxim St. Louis facility.  All samples will be analyzed by the
designated SW-846 or ASTM methodologies and the laboratory will adhere to the QC requirements
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of the corresponding SW-846 or ASTM methodologies.  The data package will be presented in a
"CLP-equivalent" format and will include all the associated forms, utilizing default or internally-
generated SW-846 control limits. 

Tables 3-4, 3-5, 3-6, 3-7, 3-8 and 3-9 contain a listing of the analytical chemical parameters and
corresponding RDLs and the lowest limit for reporting (MDLs) for this project.

3.2.2  Radiological Analysis

Duplicate and matrix spike samples will be analyzed to assess the quality of the data resulting from
the field sampling program.  Duplicate samples are analyzed to check for sampling and analytical
reproducibility.  QA split samples will be collected as described in 3.2.1 above.  The radiochemical
tests require one matrix spike and one matrix duplicate (not matrix spike duplicate) to be analyzed
for every 20 or fewer investigative samples.  QA split, field duplicate, MS and matrix duplicate are
designated in the FSP.

The reproducibility of radiochemical measurements is evaluated by the use of matrix duplicates.
Matrix duplicates are analyzed once per analytical batch of twenty samples. 

Soil/sediment MS samples are prepared from investigative samples and require no substantial extra
volume beyond those identified in table 3-1.  However, aqueous samples must be collected at triple
the volume defined in the table in order to provide sufficient volume to accommodate analysis of the
MS and laboratory duplicate.

All radiochemical analyses are performed as specified in GEL’s standard operating procedures.
Descriptions of analytical methods employed by GEL’s Radiochemistry Division can be found in
the applicable reference listed below:

• Department of Energy Environmental Measurements Laboratory (EML)
• Los Alamos Health and Environmental Chemistry (LAHEC)
• Department of Energy (DOE)
• Health and Safety Laboratory (HASL)
• Environmental Protection Agency (EPA) 

In addition to the above listed references, many radiochemistry procedures were developed in
conjunction with Florida Sate University (FSU) under the guidance of Dr. Bill Burnett.  

The data package for these analyses will provide information equivalent to that found in the
statement of work for inorganic and organic analyses.  These include, but are not limited to, isotope
of interest, activity level found, accuracy of quantitation, levels of detectable activity, quality control
summaries for positive and negative controls, and calibration information.

Table 3-10 lists the analytical parameters, methods, and corresponding RDLs for radiological
parameters.
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3.3  Accuracy, Precision, and Sensitivity of Analysis

Specific analytical methods have been selected to achieve project DQOs.  The fundamental QA
objective with respect to accuracy, precision, and sensitivity of laboratory analytical data is to
achieve the QA acceptance criteria of the analytical protocols.

3.3.1  Chemical Analysis

Specific precision and accuracy QC requirements and/or limits for SW-846 methodologies are
documented within each associated SW-846 methodology.  The use of CLP qualifiers is a mandatory
reporting requirement for data generated under this work plan.  The definitions and general usage
information regarding qualifiers can be found in the referenced Statements of Work (Sec. 3.1) and
Appendix D.  Qualifiers used to denote deviations from established control limits should be based
upon SW-846 and not CLP control limits.

Example:  Matrix spike accuracy requirements for CLP inorganics is 75-125%
recovery.  Through SW-846 accuracy is based upon limits of 80-120% recovery.
Therefore, the use of the "N" qualifier would be based upon matrix spike data
exceeding the established SW-846 control limits of 80-120% and not the CLP limits
of 75-125%.  Usage of the inorganic precision qualifier (*) is consistent with both
methodologies, ie. % relative percent difference (RPD) <20.

RDLs and the lowest limit for reporting (the MDL) for all required parameters are listed in Tables
3-3 through 3-9 of this QAPP.  Sample results for organic analyses above the MDL, but below the
RDL will be “J” flagged.  Metal analysis will be “B” flagged.  Actual MDLs for the applicable
parameters and a list of some of the potential ARARs are presented in Appendix D.  The GEL
Laboratory Quality Assurance Plan is presented in Appendix C.  MDLs and RDLs are established
annually for organics and bi-annually for inorganics.  Instrument detection limits (IDLs) used for
metal parameters are established quarterly.  The lowest limit for reporting represents the MDL.
RDLs may vary depending on moisture content, matrix and instrument sensitivity.  GEL must inform
Maxim within 48 hours of the discovery of any significant deviations from RDLs, both anticipated
and actual.

Standard Operating Procedures (SOPs) for laboratory analyses are available from GEL upon request.
These include method-specific requirements for accuracy, precision, and sensitivity of the analyses
performed according to SW-846 or alternate methods as specified.

3.3.2  Radiological Analysis

QC requirements for accuracy, precision, and sensitivity of radiological analysis include negative
and positive controls and tests for reproducibility. 
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3.3.2.1  Negative Controls

Method blanks serve as the primary negative controls providing a means of assessing the existence
and magnitude of contamination introduced into the analytical scheme.   A method blank is analyzed
at a frequency of one per analytical batch and is one of the quality control measures to be used to
assess batch acceptance. 

The activity level determined for  each target in the method blank is assessed against the specific
acceptance criteria specified in the applicable Standard Operating Procedures (SOP).  These criteria
are based on a designated sample aliquot size and include appropriate calculations to compare the
blank to activity levels determined for different sizes of sample aliquots.  

The activity level of any target analyte in the method blank should be less than or equal to the
contract required detection limit.  The method blank may exceed this limit if the activity is less than
5% of the lowest sample activity in the batch. 
 
 If the method blank acceptance criteria is not met, the specified corrective action and contingencies
delineated in the SOPs are followed.  Any failures of method blanks to meet the acceptance criteria
are documented in the laboratory report and  through GEL’s nonconformance reporting system
specified in GL-QS-E-004 for the Documentation of Nonconformance Reporting and Dispositioning
and Control of Nonconforming Items. 

The activity levels determined for method blanks are not subtracted from those obtained  for the
samples in the associated preparation or analytical batch.   Correction factors such as instrument
background and analyte presence in the tracer may, however, be applied to all analyzed samples
including both client samples and internal quality control samples.   
 
3.3.2.2  Positive Controls

Positive controls routinely employed in radiochemical analyses include both laboratory control
samples (LCS) and MS.  

The laboratory standards used to prepare LCS and MS are from a different source than those used
in instrument calibration.  The activity levels of target analytes in the LCS and MS exceed ten times
the prior detection limit and are less than one hundred times this detection limit.
 
If a radiochemical method, however,  has more than one reportable analyte isotope, the LCS and MS
need to only include one of the analyte isotopes. 

Gamma spectroscopy is the exception to this guideline requiring the LCS and MS to contain isotopes
representing the low, medium, and high energy range of the analyzed gamma spectra. 
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Laboratory Control Sample

Laboratory control samples are analyzed at a minimum of once per preparation or analytical batch
containing twenty or less samples.   

The recovery of target analytes in the LCS is compared to the acceptance criteria  (75% - 125%)
specified in the applicable analytical  SOP.    If the recovery of the LCS does not fall within the
acceptance range, the corrective actions and contingency steps specified in the SOP are implemented.
These steps include the completion of an internal nonconformance report in accordance with GL-QS-
E-004 and noting the failure on the laboratory report.
   
Matrix Spike

Matrix spikes are analyzed at a minimum of once per preparation or analytical batch containing
twenty samples or less  under the following conditions:

@ The analytical method does not utilize an internal standard or  carrier
@ There is a physical or chemical separation process
@ There is sufficient sample volume provided for the analysis.  

The target analyte recoveries are one of the quality control measures used to assess batch acceptance.
The recovery of target analytes in the MS is compared to the acceptance criteria  (75%  - 125%)
specified in the applicable analytical  SOP.  If the recovery of the MS  does not fall within the
acceptance range, the data associated with that matrix spike is qualified accordingly.        

3.3.2.3  Test Variability/Reproducibility

The reproducibility of measurements is evaluated by the use of matrix duplicates.  Matrix duplicates
are analyzed once per preparation or analytical batch of twenty samples.  The RPD  obtained between
the activity levels obtained for the sample and its duplicate are evaluated against the range in the
SOP.  This range is  0%- 20% for activities greater than the contract reporting limit. If the RPD
exceeds this criteria, the corrective actions addressed in the SOP are implemented .

3.4  Completeness, Representativeness and Comparability

Completeness is a measure of the amount of valid data obtained from a measurement system
compared to the amount that was expected to be obtained under normal conditions.  It is expected
that GEL will provide data meeting QC acceptance criteria for 95 percent or more for all samples
tested using the specified analytical methods.  Following completion of the analytical testing, the
percent completeness will be calculated by Maxim using the following equations:
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Representativeness expresses the degree to which data accurately and precisely represent a
characteristic of a population, parameter variations at a sampling point, a process condition, or an
environmental condition.   Representativeness is a qualitative parameter which is dependent upon
the proper design of the sampling program and proper laboratory protocol.  The sampling network,
for the activities at NFSS, was designed to provide data representative of site conditions.  During
development of this sampling network, consideration was given to existing analytical data, past
activities conducted at the site, physical setting and processes.  Representativeness will be satisfied
by insuring that the Field Sampling and Analysis Plan is followed, proper sampling technique are
used, proper analytical procedures are followed and holding times of the samples are not exceeded
in the laboratory.  Representativeness will be assessed by the analysis of field duplicate samples.

Comparability expresses the confidence with which one data set can be compared with another.
The extent to which existing and planned analytical data will be comparable depends on the
similarity of sampling and analytical methods.  The procedures used to obtain the planned analytical
data, as documented in the QAPP, are expected to provide comparable data.  These new analytical
data, however, may not be directly comparable to existing data because of difference in procedures
and QA objectives.

3.5  QA/QC Samples

The QA/QC samples (i.e. duplicate, split and MS, MSD samples) scheduled for collection in this
project are summarized in Section 4 of the FSP.
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SECTION 4

4.0  SAMPLING PROCEDURES

All general sampling procedures and protocols are described in Maxim's "General Sampling
Procedures Manual".  A copy of this document was provided in Appendix E.  Site-specific sampling
information, including contamination prevention and decontamination, is presented in Section 4.0
of the FSP.
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SECTION 5

5.0  SAMPLE CUSTODY

The sample custody procedures will follow those presented in Appendix F of EM200-1-3.  Sample
custody, or chain-of-custody protocols involve specific procedures during sample collection, field
(screening) analyses, laboratory analysis, and final evidence files. Final evidence files, including all
originals of laboratory reports and purge files, are maintained under document control in a secure
area.

A sample or evidence file is under custody if it:

• is in the possession of designated individuals;
• is in view of designated individuals;
• has been placed in a secured location by a designated individual; or
• is in a designated secure area.

5.1  Field Chain-of-custody Procedures

The sample packaging and shipment procedures summarized below will insure that the samples
transported off site will arrive at the laboratory with the chain-of-custody intact. The protocol for
specific sample numbering using case numbers and traffic report numbers, if applicable, and other
sample designations are included in the FSP.

5.1.1  Field Procedures

(a) The field sampler is responsible for the care and custody of the samples until they are
transferred or properly dispatched. As few people as possible should handle the
samples.  Any samples kept overnight at the NFSS will be placed in a secured
building or trailer.

(b) The Field Radiation Safety Officer will scan all samples scheduled for shipment and
direct the preparation and shipment of all radioactive materials.  All radioactive
materials will be properly labeled.  Applicable protocols for shipping and labeling are
described in the Radiation Safety Plan.  Samples exceeding 25 mrem or 3 µCuries
(5 mCuries for Maxim’s lab) per sample cannot be shipped to Maxim or GEL based
upon their Nuclear Regulatory Commission (NRC) license and safety restrictions..
With the approval of the USACE, samples in excess of 25 mrem or 3 µCuries (5
mCuries for Maxim’s lab) will be shipped to an alternate laboratory or will be
returned to the site.  Directions for scanning the samples to provide activity levels for
sample receipt at the laboratory are provided in the FSP.

(c) All bottles will be tagged with sample numbers and locations. An example of a
chain-of-custody transfer form is presented in Exhibit 5-1. Each sample is identified
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by affixing a pressure sensitive gummed label and laboratory number on the
container(s). The sample collection technique (grab or composite), source of sample,
preservative used, the collector(s) signature, date and time of collection, and analyses
required will be identified in indelible ink and the label will be covered with clear
waterproof tape. Examples of sample identification labels used by Maxim are
illustrated in Exhibit 5-2.

(d) Sample tags are to be completed for each sample using waterproof ink unless
prohibited by weather conditions. For example, a logbook notation would explain
that a pencil was used to fill out the sample tag because a ballpoint pen would not
function in freezing weather.

(e) The USACE will review all field activities to determine whether proper custody
procedures were followed during the field work and decide if additional samples are
required.

5.1.2  Field Logbooks/Documentation

A field logbook will provide the means of recording data collecting activities. As such, entries will
be described in as much detail as possible so that persons going to the site could re-construct a
particular situation without reliance on memory.

Field logbooks will be bound, field survey books or notebooks. Logbooks will be assigned to field
personnel, but will be stored in the document control center when not in use. Each logbook will be
identified by the project-specific document number.

The title page of each logbook will contain the following:

• Person to whom the logbook is assigned
• Logbook number
• Project name
• Project start date
• End date (when applicable)

Logbook entries will contain a variety of information. At the beginning of each entry, the date, start
time, weather, names of all sampling team members present, level of personal protection being used,
and the signature of the person making the entry will be entered. The names of visitors to the site,
field sampling or investigation team personnel and the purpose of their visit will also be recorded
in the field logbook. Additionally, a Daily Field Quality Control Report Form (Exhibit 5-3) will be
completed and submitted to the USACE Project Manager at the end of each field event.

Measurements made and samples collected will be recorded. All entries will be made in ink and no
erasures will be made. If an incorrect entry is made, the information will be crossed out with a single
strike mark and initialed and dated. Whenever a sample is collected, or a measurement is made, a
detailed description of the location of the station and distance measurements shall be recorded. The
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number of the photographs taken of the station, if any, will also be noted. All equipment used to
make measurements will be identified, along with the date of calibration.

Samples will be collected following the sampling procedures documented in the Field Sampling
Plan. The equipment used to collect samples will be noted, along with the time of sampling, sample
description, depth at which the sample was collected, volume and number of containers. Sample
identification numbers will be assigned prior to sample collection. Field duplicate samples, which
will receive an entirely separate sample identification number, will be noted under sample
description.

5.1.3  Sample Preservation

Maxim will use pre-preserved containers (for water samples) and place the samples on ice at the
collection site immediately after collection. Ice will be placed in sealable plastic bags prior to being
placed in the cooler.  A temperature blank consisting of a 125 ml Nalgene container filled with tap
water will be prepared at the same time the samples are collected and placed on ice.  A temperature
blank will be placed in each cooler.  The temperature blank will be handled and wrapped for
shipment in the same manner as other sample containers.  The blanks will be numbered and the
number will be placed on the chain-of-custody.

The preservatives which will be used, associated holding times and sample bottle requirements for
each laboratory analysis are described in Tables 3-2 and 3-3.  Prior to sample packaging and after
preservation, the pH of the preserved liquid samples will be checked in the field with pH paper.
Results will be recorded on the chain-of-custody.  VOC samples will not be opened after sample
collection and the pH of these samples will not be checked to minimize loss of volatile compounds
upon opening of the sample container.  All samples will be placed in insulated containers and the
ice will be replenished as necessary prior to shipment to GEL or Argonne National Laboratory  by
overnight delivery service.  Geotechnical samples shipped to Maxim’s Geotechnical laboratory do
not require ice.

5.1.4  Transfer of Custody and Shipment Procedures

(a) Samples are accompanied to the laboratory  by a properly completed chain-of-
custody form (Exhibit 5-1). The sample numbers and locations will be listed on the
chain-of-custody form. When transferring the possession of samples, the individuals
relinquishing and receiving will sign, date, and note the time on the record. This
record documents custody transfer of samples from the sampler to another person,
to a mobile laboratory, to the permanent laboratory, or to/from a secure storage area.

(b) Samples will be properly packaged for shipment and dispatched to the appropriate
laboratory for analysis, with a separate signed custody record enclosed in each
sample box or cooler. Shipping containers will be locked and secured with strapping
tape and EPA custody seals for shipment to the laboratory. The preferred procedure
includes use of a custody seal attached to the front right and back left of the cooler.
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The custody seals are covered with clear plastic tape. The cooler is strapped shut with
strapping tape at a minimum of two locations.

(c) Whenever samples are split with a property owner or government agency, a separate
Chain-of-Custody is prepared for those samples and marked to indicate with whom
the samples are being split.  The person relinquishing the samples to the property
owner or agency should request the representatives signature acknowledging sample
receipt. If the representative is unavailable or refuses, this is noted in the "Received
By" space.

(d) All shipments will be accompanied by the Chain-of-Custody Record identifying the
contents. The original record will accompany the shipment, and the pink and yellow
copies will be retained by the sampler for return to the sampling office.

(e) If the samples are sent by common carrier, a bill of lading will be used. Receipts of
bills of lading will be retained as part of the permanent records.  Commercial carriers
are not required to sign off on the custody form as long as the custody forms are
sealed inside the sample cooler and the custody seals remain intact.

The procedures are consistent with those specified for low concentration samples.
Pertinent procedures are summarized in Table 5-1.

5.2  Laboratory Custody Procedures

5.2.1  Sample Custody

Stringent sample custody procedures are maintained for all samples received for analysis. The
supervisor of the designated laboratory  receiving group is the Laboratory Sample Custodian.  In his
absence, the laboratory operations director or Maxim’s Geotechnical Manager will designate an
alternate sample custodian.  Due to the evidentiary nature of sample analysis, a documented system
for tracking samples from collection through analysis to reporting and disposal is critical.  GEL’s
specific custody procedures are described in Section 9 of GEL’s Quality Assurance Plan (Appendix
C).  Maxim’s Standard Operating Procedure for sample receipt, GEO-103, is presented in Appendix
F.

5.2.2  Sample Receipt and Identification

Samples are received at the laboratories in a central sampling receiving area by an employee
designated as the laboratory sample custodian or log-in clerk.  Upon receipt, all samples are
subjected to the protocols established in GEL’s GL-SR-E-001 for Sample Receipt, Login, and
Storage and Maxim’s GEO-103, Sample Receiving.

Receipt of a sample is acknowledged by the laboratory sample custodian signing the chain-of-
custody and recording the date and time custody was transferred from the client or client
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representative to the laboratory.  The date, time and person receiving the sample are also recorded
on the Cooler Receipt Form.

It is the responsibility of the sample custodian to note the conditions of a sample upon its arrival at
the laboratory.  This information is recorded on both the sample chain-of-custody and the Cooler
Receipt Form (Exhibit 5-4).

The laboratory sample custodian shall:

• Inspect all sample containers for integrity;

• Document any unusual physical damage or signs of tampering with custody seals;

• Place any samples that appear to be leaking or have unusual odor under the fume hood and
notifying the responsible project manager;

• Follow the screening procedure described GEL’s S-007 for the Receiving of Radioactive
Samples if the client identifies the sample as radioactive or if the sample is from a
Department of Energy site.  At Maxim, all samples received are screened for radioactivity
according to GEO-103;

• Review the chain-of-custody submitted by the client for completeness;

• Compare the descriptions and other information on the sample container labels to that listed
on the chain-of-custody;

• Verify that the sample is within the regulatory holding time for requested analyses;

• Measure and record the temperature of sample aliquots that are to be used for analyses
requiring thermal preservation (not required for aqueous volatile samples);

• Measure and record the pH of all aqueous sample aliquots submitted for analyses that require
chemical preservation to a specific pH (not required for aqueous volatile samples);

• Verify that adequate sample aliquots were submitted for the requested analyses; and

• Verify that the appropriate sample containers were used for the analyses requested.

If any departures from standard conditions or abnormalities are noted by the sample custodian, the
project manager is immediately notified so that the Maxim Project Manager or Analytical Services
Coordinator may be informed as quickly as possible and a decision made to proceed with sample
analysis or to submit another sample or additional sample aliquots.

Abnormalities or departures from standard conditions include, but are not limited to:
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• Sample containers with obvious signs of damage, leaking, or tampering such as damaged
custody seals;

• Chain-of-custody having incomplete information, or not submitted with the sample.

Note: If a nonradioactive sample is submitted without a chain-of-custody, the sample
custodian should initiate one.  This initiation is to be documented by printing
“INITIATED ON RECEIPT” on the chain-of-custody.

• Information included on the chain-of-custody does not agree with that identified on the
sample container labels;

• Sample exceeds regulatory or method holding time;

• Sample not preserved to the method or regulatory-required pH;

• Sample submitted in a container that does not meet method or regulatory criteria;

• Sample temperature exceeds or falls below the thermal preservation regulatory or method
requirement by more than 2°C;

Note: If a sample is hand delivered to the laboratory immediately after collection and there
is evidence that the chilling process has begun such as arrival on ice, this sample shall be
considered acceptable.  Temperature and pH requirements are not applicable to geotechnical
samples; and

• Sample found to contain radioactivity that exceeds that allowed by GEL’s or Maxim’s
radioactive license.  The handling of radioactive samples is discussed in Section 5.2.2.1.

A sample that is not appropriate for the type of analyses requested, does not conform to the method
or regulatory requirements, or where the test is not fully specified requires:

• That all correspondence and/or records of conversations regarding the final disposition of the
sample be retained;

• Complete documentation concerning any decision to proceed with the analysis of the sample
includes rating the nonconforming condition on the chain-of-custody and Sample Receipt
Log form; and

• Documentation (included in the case narrative) that the analysis is qualified appropriately on
the final report.
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5.2.2.1  Receipt of Radioactive Samples

Radioactive samples received by GEL or Maxim  are subjected to the same monitoring identified
in Section 5.2.2 if their levels of radioactivity do not exceed that permitted by GEL or Maxim.
Special procedures governing the receipt of radioactive samples are described in the GEL’s SOP E-
007 for the Receiving of Radioactive Samples and Maxim’s GEO-103, Sample Receiving.  A copy
of GEL’s South Carolina Department of Health and Environmental Control Radioactive License and
Maxim’s Nuclear Regulatory Commission (NRC) Materials license and GEO-103 are presented in
Appendix F.

Maxim must notify GEL and Maxim’s geotechnical laboratory of impending shipments of
radioactive samples and their activities.  GEL and Maxim may refuse and return or forward to an
alternate laboratory radioactive samples where the radioactivity:

• Exceeds permitted level by itself or in combination with other samples already on site; or

• Exceeds administrative level of 25 mR/hr.

Special requirement for the receipt of radioactive samples by the sample custodians include:

• Radioactive samples are handled only by designated personnel who have been trained in the
proper handling of radioactive materials;

• At GEL, samples labeled on the chain-of-custody as radioactive (dose rate determined by the
RSO to be equal to or greater than 0.5 mR/hr) shall be opened by two sample custodians and
at Maxim, any samples greater than or equal to 0.05 mR/hr will be reported to the RSO;

• If a sample is labeled as “Radioactive II”, the sample custodian is not to open the sample and
is to inform the GEL and/or Maxim RSO immediately;

• Using a survey meter that is calibrated in mR/hr, measure the radioactivity of the sample by
scanning the exterior surface of the cooler.  The proper calibration and use of the survey
meter is described in GEL’s GL-EPI-E-001 for Radiation Safety Procedure.  Maxim’s meters
are calibrated annually at a facility certified to perform such calibrations;

• If the level of radioactivity of the exterior of the sample cooler exceeds 2 mR/hr, notify the
GEL or Maxim RSO before opening the cooler;

• If the level of radioactivity of a sample or group of samples is found to exceed 25 mR/hr, the
GEL and/or Maxim RSO should be notified immediately.  Maxim and the USACE will be
contacted and arrangements will be made to either: 1). return the sample(s); 2). forward them
to an alternate laboratory; or 3). reduce the per sample exposure.

• If a chain-of-custody is not submitted with a sample, it is placed on hold until a chain-of-
custody is submitted;
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• Survey the inside of the cooler to ensure that no leakage of contamination has occurred; and

• Survey each sample container and document the highest reading on the Radioactive
Shipment Inventory Sheet.

The receipt of samples from the NFSS requires that all the samples be monitored for radioactivity.

Each cooler containing NFSS samples will be surveyed for radioactivity.  If the level of radioactivity
is determined to be less than 0.5 mR/hr for GEL and less than 0.05 mR/hr for Maxim, the samples
contained in that cooler can be treated as non-radioactive.

If this level is exceeded, each sample container in the cooler must be scanned or rescanned in order
to determine which sample(s) is elevating the reading.  The samples should be handled in accordance
with GEL’s GL-EPI-S-004 for Radioactive Handling Procedures or Maxim’s GEO-103 for Sample
Receiving.

If samples are determined to be radioactive, the GEL Project Manager (and Maxim’s Geotechnical
Manager) and GEL and Maxim’s RSO will be notified.  The samples will be placed on hold until
it is determined if the samples will be accepted.

5.2.3  Sample Log-in and Tracking

A sample received by the laboratory is tracked by a unique laboratory identification number.  This
number is assigned when the information pertaining to the sample is entered into the GEL and
Maxim database.

5.2.3.1  GEL Sample Log-in Procedures - Following the SOP GL-SR-E-001, the following
information is entered into the GEL electronic database for each sample received:

• client and/or project code
• client sample ID
• sample matrix
• equivalent laboratory sample matrix
• type of report format requested by the client
• date and time of collection
• date received
• initials of person making entries
• number of containers submitted for the sample
• requested analyses
• any pertinent observations or comments affecting the sample analysis or rejection

Examples of a Sample Receipt Log and an internal Chain-of-custody are shown in Exhibits 5-5 and
5-6, respectively.
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When this information is uploaded, the computer system automatically assigns a unique number to
the sample and each of its containers.  This number is used to track the location of a sample
container and provides a link to any subsamples and subsequent digestates and/or extracts.

The unique laboratory identification number is printed on a durable barcode label that also contains
the client identification, sample date and time.

Once labeled, the sample container’s specific identification number is uploaded into the electronic
database by scanning the barcode.  Information included in the database at the time of sample
scanning includes the container’s storage location, bottle type and volume, physical characteristics
of the bottle, preservative, and the initials of the person entering this information.

Entering this information into the database is an important part of initiating the electronic internal
chain-of-custody.

An example of GEL’s internal chain-of-custody form is presented in Exhibit 5-6.  Copies of the
internal chain-of-custody form are distributed to the appropriate laboratory departments as well as
to the Laboratory Director, QA/QC Manager, Laboratory Project Manager and Data Management
personnel.

5.2.3.2  MaximLog-in Procedures - Samples to be analyzed for geotechnical parameters at the
Maxim-St. Louis facility are logged into the GINT database, which assigns a unique sample
identification number and generates a database of client and sample information including:

• Client Sample ID
• Client
• Project number
• Laboratory Sample ID number
• Date of receipt
• Sample collection date
• Date/Time of log-in
• List of requested analyses
• Required completion date
• Sample matrix (solid, liquid, etc.)

5.2.3.3  Sample Tracking Procedures - Before the internal/electronic chain-of-custody is
distributed to the laboratory, the Laboratory Sample Custodian delivers the first copy of the form to
the Laboratory Project Manager, who is responsible for the samples which have been received, along
with the field/client chain-of-custody forms. The Laboratory Project Manager is responsible for
checking the log-in information for errors and comparing the chain-of-custody to the contracted
work requirements and specifications. The Laboratory Project Manager specifically looks for:

• Proper routing list for the work request form
• Ambiguity on the field chain-of-custody form 
• Proper preservation of samples for the parameters requested 
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• Proper turnaround time requested on the Custody Transfer Record 
• Correct list of analyses given for each sample received
• Discrepancies between the original agreement with the client and the samples received

Any questions or ambiguities arising from the Maxim chain-of-custody must be resolved by the
Laboratory Project Manager  with Maxim's Analytical Services Coordinator before the work request
form is signed and dated by the Laboratory Project Manager. In order to prevent any
misunderstandings about the QC or methods required, the Laboratory Project Manager may add
comments to the Internal Chain-of-Custody form or attach a comment/instruction sheet to GEL’s
CLP Checklist Form.  An example CLP Checklist Form is presented in Exhibit 5-7.  If problems
regarding chain-of-custody documentation cannot be resolved, the USACE will be contacted.

Samples are not released to the laboratory until the Laboratory Project Manager or the Geotechnical
Manager has completed the actions described above.  The Laboratory Project Manager will designate
an alternate to perform this function if he or she is not available when samples arrive from the NFSS.

5.2.4  Chain-of-Custody Procedures

Chain-of-custody procedures provide assurance of traceability and integrity of samples.   GEL’s legal
and evidentiary chain-of-custody protocol establishes an intact, continuous record of the physical
possession, storage, and disposal of sample containers, collected samples, sample aliquots, and
sample digestates or extracts.  Examples of GEL’s Organic Tracking Log and Metals Prep Log are
presented in Exhibits 5-8 and 5-9, respectively.

The internal chain-of-custody is based on the scanning of a container’s barcode label into an
electronic database while identifying the location of the sample and the person who has custody of
the sample or placed the sample in a secured storage area.  If sample containers are supplied by GEL,
this chain-of-custody may begin at the time sample containers are provided to the client.

For the purposes of the internal chain-of-custody, a sample is defined as being in someone’s custody
if:

• It is in one’s actual physical possession
• It is in one’s view after being in one’s physical possession
• It is in one’s possession and then is locked up so that sample integrity is maintained
• It is kept in a secured area which is restricted to authorized personnel only

The protocol for ensuring sample integrity using the internal chain-of-custody is detailed in GL-LB-
E-012 for Verifying the Maintenance of Sample Integrity.

The electronic internal chain-of-custody works in conjunction with the original chain-of-custody
submitted by Maxim with a sample to:

• Account for all time periods associated with a sample, its subsamples, and extracts or digestates
from the time the sample is received at GEL to its disposal.
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• Identify all individuals who physically handled the sample

• Provide evidence that the sample was stored in accordance with method and regulatory protocols

The electronic internal chain-of-custody is linked to GEL’s main database so that information
demonstrating the proper maintenance of custody can be provided to the client on the data reports
or electronic data deliverables.

5.2.5  Sample Storage

All newly-received samples will be stored in refrigerated walk-in type coolers. Normally the samples
will be removed from their shipping containers before being put into the coolers for storage. The
temperature of the walk-in coolers is maintained at 4/C (range 2/ to 6/C) and is monitored with
analytical thermometers immersed in glycerine. The thermometers are calibrated at a minimum -
annually, against a NIST traceable thermometer, and the temperature of the coolers is checked and
recorded each day.  Temperature record logs are to be maintained on file.  See Section 9.7 of GEL’s
QA Plan (Appendix C).

The Laboratory Sample Custodian has the key and controls access to the coolers. Only authorized
personnel are allowed access to the sample coolers.

5.3  Final Evidence Files Custody Procedures

Maxim is the custodian of the evidence file and maintains the contents of evidence files for the
NFSS project activities, including all relevant records, reports, logs, field notebooks, pictures,
subcontractor reports, correspondence and chain-of-custody forms in a secured, limited access area
until completion of the project.  At the conclusion of the project, records will be transferred to an
information report at the direction of the USACE.  All laboratories utilized for work under this
contract will maintain all original raw data sheets, logbook, and digestion/extraction records for
seven years.

5.4  Sample Disposition

The samples generated during the investigation are maintained by the laboratories until the USACE
accepts the final data package and the independent third party data validation process has been
completed.  The laboratory may request sample disposal or sample return after the period of no
sooner than six months after sample(s) receipt, but under no conditions, will initiate the sample
return or sample disposal process without written consent from the Maxim Project Manager.
Radioactive samples (including mixed waste) will be returned to the NFSS.  Prior to disposal of the
samples, the Laboratory Project Manger will notify the Maxim Analytical Services Coordinator that
the samples are slated for disposal.  See Section 9.9 of GEL’s QA Plan (Appendix C).
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SECTION 6

6.0  ANALYTICAL PROCEDURES

The sediment, soil, surface water and groundwater samples collected during field sampling activities
at the NFSS will be analyzed for chemical and radiological parameters by GEL. QA samples will
be analyzed by Argonne National Laboratory.

6.1  Laboratory Chemical Analysis

The analytical methods, parameters, analytes, and approximate reporting detection limits for the soil,
sediment and aqueous samples to be collected are summarized in Tables 3-4 through 3-10 of the
QAPP.  Analytical methods are summarized in Table 6-1.

All sample analyses performed under this contract with the USACE will use the methods published
by USEPA in SW-846, inclusive of Update III or most recently promulgated methods, Methods for
Chemical Analysis of Water and Wastes and the ASTM protocols for geotechnical testing as the
basis for all analyses for which such methods exist.  Deviations from the methods cited in Table 6-1
are not allowed without the approval of the USACE.

Standard Operating Procedures (SOPs) have been prepared by GEL for all methods used for analysis
of samples for this project.

Each of these SOPs is based on an analytical method and updates published by the USEPA.

Each SOP is developed from the USEPA Method. Separate SOPs are generated for sample
preparation and sample analysis.  An overall SOP was developed which establishes procedures for
determining the actual and required detection limits.  Each SOP specifies:

• Procedures for sample preparation (for sample preparation SOPs only);

• Instrument start-up and performance check;

• Initial and continuing calibration check requirements;

• Specific methods for each sample matrix type; and

• Required analyses and QC acceptance limits for method blanks, trip blanks (as appropriate),
field blanks, matrix spikes, matrix spike duplicates, and laboratory control samples (USEPA
or National Bureau of Standards (NBS) reference samples or laboratory prepared
blank/spikes).

Table 6-2 lists GEL’s SOP's by number for each analytical method to be used in this project.  Copies
of the actual laboratory SOP's for GEL are available upon request.
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6.2  Laboratory Radiological Analysis

Each parameter is determined by protocol detailed in its corresponding SOP (Table 6-2).  The
defined protocol originates from the analytical method (Table 6-1) or methods referenced in the SOP
and may incorporate regulatory and USACE requirements.

Descriptions of analytical methods employed by GEL’s Radiochemistry Division can be found in
the applicable reference listed below:

• EML
• LAHEC
• DOE
• HASL
• EPA 

In addition to the above listed references, many radiochemistry procedures were developed in
conjunction with Florida Sate University (FSU) under the guidance of Dr. Bill Burnett.

6.3  Geotechnical Analyses

All geotechnical testing performed for this project will use ASTM protocols as the basis for all
analyses for which such methods exist.  ASTM methods for geotechnical testing are listed in Table
6-1.
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SECTION 7

7.0  CALIBRATION PROCEDURES AND FREQUENCY

This section describes procedures for maintaining the accuracy of all the instruments and measuring
equipment which are used for conducting laboratory analyses. These instruments and equipment
should be calibrated prior to each use or on a scheduled, periodic basis.

Calibrations generally fall into three categories:

• Analytical calibrations which are performed daily or with each analytical lot. This may
include establishing the standard calibration curve, the use of calibration verification check
standards and continuing calibration checks, and instrument tuning.

• Daily calibration checks which are done on auxiliary equipment, such as analytical balances,
primarily serve to confirm the accuracy of the periodic calibration.

• Periodic calibrations which are done at prescribed intervals. These calibrations are done as
part of routine preventative maintenance and may be done by the Laboratory staff or by an
outside company service representative.

Notebooks shall be maintained by each laboratory section and for each instrument or piece of
equipment that requires calibration. All calibrations must be thoroughly documented and recorded.
This documentation may be as direct notebook entries or as annotated instrument printouts. When
instrument printouts are used for documentation, these printouts must be properly filed and a
notebook entry made to document its run sequence. Daily calibration checks should be recorded
accordingly in notebooks or on log sheets; the recorded information should include the following
(where applicable):

• instrument or equipment ID number
• calibration frequency
• acceptance criteria
• calibration date
• calibration standard
• calibration data
• analyst's signature

Periodic instrumental calibrations should also be recorded in their respective instrument notebooks
or in the instrument run-log books.  Causes for instruments failing calibration (if known) shall be
documented along with the subsequent corrective actions. These notebooks can serve as a valuable
resource for tracking instrument performance and for investigating future problems, if any.
Analytical calibrations for individual sample lots must be recorded and maintained with the sample
data. All notebooks shall be number-controlled and maintained in the possession of the laboratory
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when they are complete. All completed log sheets shall be numbered and filed in a three-ring binder
or taped into a bound notebook.

The calibration standard materials employed at the GEL are of two types:

• physical standards used for calibrations such as for analytical balances and thermometers.

• chemical reference standards (known as Standard Reference Materials or SRMs) used for
analytical calibrations.

GEL maintains a set of NIST traceable weights that are used for the daily calibration checks of the
analytical balances. An NIST traceable thermometer is also available to check the accuracy of the
thermometers used with the walk-in coolers, laboratory refrigerators, and laboratory ovens.
Certificates of NIST traceability are maintained on file for the weights and thermometer. The
Laboratory QA manager is responsible for having the accuracy of these materials confirmed by an
outside certified agency when required.

The Standard Reference Materials (SRMs) are the primary or parent standards used for preparing
working calibration standards. Standards that are traceable to NIST SRMs are preferred; however,
USEPA, ASTM, or commercial sources may also be used. Certificates or verifications of identity,
purity, and traceability are required before a SRM can be used. When such certifications are not
available, in-house characterization of the standard material is required.

The working calibration standards consist of the individual standards making up the calibration
curve, the calibration blank, and any initial or continuing calibration verification standards (ICVS,
CCVS). Calibration verification standards must be prepared from a different SRM source than that
used for the calibration curve. If a separate source is not available, the verification standards must
be prepared by a different analyst than the one who prepared the calibration standards.

For many inorganic analyses, linearity of the initial calibration curve is assumed if a correlation
coefficient of $0.995 is attained.  Not all methods will be linear; those which do not meet the above
linearity criteria must be plotted and the quantification made from the graph.  Calibrations which are
routinely linear, but fail the linearity criteria must be rejected and the calibration repeated after the
cause for failure has been investigated and corrected.

Initial calibration criteria for GC/MS data is acceptable if the method specified Calibration Check
Compounds (CCCs) have a percent relative standard deviation (%RSD) of <30% and the remaining
target compounds are assumed to exhibit linearity if the %RSDs are # 15%.  Minimum response
factor (RF) for System Performance Check Compounds (SPCC) is 0.05.  From historical GC/MS
data, it has been determined that several target compounds do not exhibit linearity at the specified
calibration ranges and the %RFD criteria of #15% for non-CCCs, may not be achievable.  For these
compounds, it may be necessary to utilize a calibration curve or varying order range, other than what
is typically employed, to achieve linearity.  GC initial calibration criteria is assumed linear if %RSDs
are <20%.
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Failure of continuing calibration would require the establishment of a new calibration curve. Cause
for failure must be investigated and corrective action may be necessary.  When continuing calibration
fails, all data obtained between the failed calibration and the most previous acceptable calibration
for inorganic analyses must be rejected.

Tuning of the GC/MS analytical systems must follow the criteria specified in the analytical
methodologies. For volatile organics, bromofluorobenzene (BFB) is used to verify the tune; for
extractable organics (BNAs), decafluorotriphenylphosphine (DFTPP) is used. A failed tune requires
investigation and correction, followed by an instrument re-tune.

Causes of failed calibrations or tunes to be considered should include:

• improperly prepared or contaminated calibration or tuning standards
• faulty or improperly tuned equipment
• aging or contaminated columns or detectors
• aging or contaminated SRMs, reagents, or solvents
• analyst's level of training and experience
• environmental factors, such as room temperature, and gas, water, or electrical supplies.

Under no circumstances should an analysis be allowed to continue when the calibrations or the tune
fail their respective acceptance criteria. When the cause for failure is determined to be due to
equipment malfunction, that piece of equipment must be shut-down, clearly labeled as inoperable,
and placed out-of-service. Service repairs should be initiated as soon as possible.

7.1  Field Instruments/Equipment

Instruments and equipment used to gather, generate, or measure environmental data will be
calibrated by Maxim with sufficient frequency and in such a manner that accuracy and
reproducibility of results are consistent with the manufacturer's specifications.

Equipment to be used during the field sampling will be examined to certify that it is in good
operating condition. This includes checking the manufacturer’s operating manual for each instrument
to ensure that all maintenance requirements are being observed. Field notes from previous sampling
trips will be reviewed so that the notations on any prior equipment problems are not overlooked, and
all necessary repairs to equipment have been carried out. [A spare electrode will be sent with each
pH meter to be used for field measurements.]

Calibration of field instruments will be performed at intervals specified by the manufacturer or more
frequently, as conditions dictate. Field instruments will include a NE Technology Radiation Meter,
a Scout II Hydrolab or YSI water quality meter, and an Organic Vapor Monitor (OVM) or Organic
Vapor Photoionization Detector (PID).  In the event that an internally calibrated field instrument fails
to meet calibration/checkout procedures, it will be returned to the manufacturer for service.
Calibration procedures and frequency will be recorded in a field log book.  The NE Technology
Radiation Meter is factory calibrated once a year.  Calibration procedures for the organic vapor
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detectors and the 4-Gas Combustible Gas Meter (TMX-412) are described in the SSHP and the
general procedures for calibration of the Water Quality Meters are described below.

pH

The pH meter on the Hydrolab or YSI Water Quality Meter will be checked with standard buffer
solutions prior to a field trip.  In the field, the meter will be calibrated daily with two buffers before
use.  Thereafter, the meter will be checked against one or two buffer solutions.  

pH Calibration

• Verify the shelf life of the standard buffer solution.

• Assemble the Scout II or YSI and press On/Off key.

• Select calibration mode.

• Place buffer solution in the calibration cup and select "Option P" for pH calibration.

• Use arrow keys to calibrate pH to 7.00 and press "enter".

• Set the slope using a second buffer placed in the calibration cup. 

• Repeat procedure for second buffer solution.

• Use the arrow keys to calibrate and press "enter".

• Remove pH electrode from the calibration cup sample and rinse off with distilled water.

• The pH meter must be recalibration at the beginning of each day and must be recalibrated if
it starts giving erratic results.

• Calibration is checked at the end of each day to verify the initial calibration.

The calibrations performed, standard used, and sample pH values are to be recorded in the field
notebook or on a field calibration form.  Appropriate new batteries will be purchased and kept with
the meters to facilitate immediate replacement in the field as necessary.

Temperature Calibration

Temperature measurements are carried out using a Hydrolab or YSI water quality meter and the
instrument is factory calibrated.  The thermometer probe must be inspected before use.  The
thermometer should be rechecked in the field before and after use to see if the readings are logical.
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Conductivity Meter Calibration

The conductivity cells of the Hydrolab or YSI water quality meter will be cleaned and checked
against known conductivity standards before each field trip.  In the field, the instrument will be
calibrated daily with NBS traceable standards.  The calibration procedure is described below.

• Verify shelf life of the specific conductance standard.

• Assemble the Scout II or YSI and press On/Off key.

• Select conductivity calibration mode.

• Place the probe in conductivity calibration standard solution.

• Place conductance standard in the calibration cup.

• Monitor the reading on the screen

• Adjust the reading to be equal to the known value using the arrow keys

• Press "enter" and "Y" to save calibration.

• Rinse off the electrode with distilled water.

• Measure the conductivity for distilled water to be used for a field blank.

• If the conductivity of blank (distilled water) is high, it must be discarded and a new blank
sample procured.

Redox

• Check the shelf life of the Redox reference solution.

• Assemble the Scout II or YSI.

• Place Redox solution in the calibration cup.

• Select calibration mode.

• Select "Redox" from calibration menu.

• Allow reading to stabilize and use the arrow keys to adjust the reading to the known value
of the Redox solution.

• Press "enter" and "y", meter is calibrated for Redox.
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• Rinse probe with DI water.

Dissolved Oxygen

• Assemble the Scout II or YSI.

• With probe pointing up, fill the calibration cup with tap water until water level is just level
with the membrane ring (Scout II).  For the YSI put 1/8 inch of water in calibration cup.

• Remove any water droplets from the membrane with the corner of a tissue and cover the
open top of the calibration cup.

• Set to "DO" and wait for a stable reading from the calibration menu.

• Switch to temperature and record the temperature reading.

• Set to "O" in calibration menu and adjust barometric pressure using the arrow keys.

• For Scout II, press return key and enter the DO reading determined from the oxygen
solubility table using arrow key.  For YSI, wait approximately 10 minutes for oxygen to
reach equilibrium.

• Press the return key, instrument is calibrated.

All readings and calibrations should be recorded in the field notebook.

7.2  Laboratory Analyses

Calibration of laboratory equipment will be based on approved written procedures. Records of
calibration, repairs, or replacement will be filed and maintained by GEL and Maxim personnel
performing quality control activities. These records will be filed at the location where the work is
performed and will be subject to QA audit. GEL and Maxim will maintain assets to ensure that the
instruments are kept in working order.

In all cases where analyses are conducted according to the U.S. Environmental Protection Agency
(USEPA) SW 846  Update III protocols, the calibration procedures and frequencies specified in the
applicable SW 846 methods will be followed exactly. For analyses governed by SOPs, see the
appropriate SOP and/or SW-846 Update III Method for the required calibration procedures and
frequencies.

Though it is beyond the scope of this manual to provide detailed calibration information for each
type of instrumentation used by the GEL and Maxim Laboratories, a brief discussion is warranted.
Analysts use the available SOPs, methodologies, and instrument manuals for detailed calibration
instructions.
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Atomic Absorption Spectrophotometer (AA) and Inductively Coupled Plasma (ICP)

In general, AA and ICP are techniques relatively free from the interferences present in many
inorganic chemical analyses. The techniques are fairly specific for the metal(s) being analyzed and
measurements can be expected to give good precision and be relatively free of bias. Some sources
of potential error do exist, and proper attention to calibration and QC can enable them to be
identified, corrected, and controlled.

The AA is calibrated by analyzing a blank along with four calibration standards, while the ICP is
calibrated by analyzing a blank along with one calibration standard.  The concentrations of the
standards are chosen to cover the working range of the instrument.  Both calibration curves are
validated by analyzing a standard near the midpoint at the working range of the instrument.  The
calibration sequence should be as follows:

1. Set "zero" with calibration blank
2. Run the calibration curve using 1 to 4 calibration standards
3. Verify calibration with an ICVS
4. Analyze samples (up to 10)
5. Verify calibration with a CCVS
6. Verify zero with calibration blank
7. Repeat steps 4.) through 7.)
8. End analytical sequence with a CCVS and calibration blank.

Additional standards, such as a bench spike, Method of Standard Addition (MSA), serial dilution,
or an interference check sample (ICS) may be required.

UV-Visible Spectrophotometer (UV-VIS)

It is usually possible to prepare "stable" calibration curves when analyzing by UV-Visible
spectrophotometry. By "stable" it is meant that a curve can be used for many analytical lots
extending over several months time. A new curve would be prepared, for example, either when the
calibration check standard shows change in the curve, when there has been repair to the instrument,
or when a new batch of reagents is introduced.

The initial curve should include a reagent blank and a series of at least four calibration standards
encompassing the full concentration range of the analysis. The instrument should be "zeroed" with
distilled water (the baseline blank). When plotting the first-order curve, the reagent blank is not
subtracted from the readings of the other calibration standards, but is treated as a point corresponding
to zero concentration. Linearity is assumed if a correlation coefficient of >0.995 is attained. The
typical calibration sequence is:

1. Set 0 absorbance (100% transmittance) with distilled water
2. Determine absorbance of reagent blank and standards
3. Determine correlation coefficient and verify linearity, if applicable
4. Analyze calibration verification standard to validate the accuracy of the calibration curve
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5. Analyze samples (up to 10)
6. Repeat steps 4.) through 6.) as necessary
7. End sequence with analysis of reagent blank and calibration verification standard.

Autoanalyzers

The use of autoanalyzer systems is increasing and various procedures, frequently developed by the
instrument manufacturer, are available for calibrating to obtain analytical results from the instrument
readings. The autoanalyzer calibration procedure used most often at GEL is similar to that used for
the UV-Visible spectrophotometer.

The initial curve should include a reagent blank and a series of at least four calibration standards
encompassing the full concentration range of the analysis. The instrument baseline should be
determined with distilled water.  When plotting the first-order curve, the reagent blank is not
subtracted from the readings of the other calibration standards, but is treated as a point corresponding
to zero concentration. Linearity is assumed if a correlation coefficient of >0.995 is attained. The
typical calibration sequence for the autoanalyzer systems is:

1. Establish baseline with distilled water
2. Determine full scale deflection using the high standard
3. Analyze calibration standards to establish the calibration curve
4. Verify linearity, if applicable by determining the correlation coefficient to be >0.995.
5. Analyze calibration blank and calibration verification standard to validate the

accuracy of the calibration curve
6. Analyze up to 10 samples (a water blank between each sample is recommended)
7. Repeat steps 4.) and 5.)
8. End sequence with analysis of calibration blank and calibration verification standard

Gas, Liquid, or Ion Chromatography (GC, LC, or IC)

External standards are primarily used for the calibration of the GC, LC, or IC systems. Known
amounts of the target analyte are injected and the resulting peak areas are then plotted against the
known amount. GC, LC, or IC calibration curves are not valid for extended lengths of time and must
be frequently verified and/or reestablished. Furthermore, the calibration curves and their respective
linearities depend upon the performance of the instrument's detector. Frequent checks are necessary
to assure continued operation in the acceptable concentration ranges.

After assuring that the sample concentrations are within the linear range of the detector, the proper
procedure for quantitation is to intersperse standard injections throughout the analysis run with
sufficient frequency to signal the onset of response fluctuations. Quantitative referencing is made
against the interspersed standards.

The equation applicable for a GC, LC, or IC analysis where an unknown peak is calculated against
a peak resulting from the injection of a single interspersed standard of known concentration is:
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R = a * b * d
c

where:

R = concentration in sample or sample extract in units of parts per million (ppm) or parts per
billion (ppb)

a = concentration of target analyte represented by the standard peak (in ppm or ppb) 

b = height (or area) of sample peak

c = height (or area) of standard peak 

d = dilution/concentration factor derived as follows 

for aqueous samples:

for non-aqueous samples:

The equation applicable for GC, LC, or IC analyses where an unknown peak is calculated against
a linear calibration curve is:

y = (mx + b) * d

where

y = concentration in sample or sample extract in units of parts per million (ppm) or parts
per billion (ppb)

m = slope of curve (in ppm/response or ppb/response) 

x = response of target analyte in sample or sample extract 

b = intercept of curve

d = dilution/concentration factor derived as follows 
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for aqueous samples:

for non-aqueous samples:

Also, in some cases the concentrations may be determined directly using the integration capabilities
of the analytical system.

A minimum of five-point working standards should be used to establish the calibration curve and
the working range of the detector. A calibration blank is required as one of the calibration points for
IC analyses. Calibration verification standards are required at the end of each analytical lot (or for
every 10 samples) to assure the validity of the curve.

Gas Chromatography/Mass Spectrometry (GC/MS)

Correct identifications of organic compounds from GC/MS data require valid mass spectra of the
compounds detected. This is independent of the actual method of interpretation of the spectra (i.e.
an empirical search for a match within a collection of authentic spectra or an analysis from the
principles of organic ion fragmentation). A properly operating and tuned GC/MS instrument is
required to obtain valid mass spectra.

The basic tune consists of examining the mass spectra of the required tuning compound and
comparing the results against the performance criteria established by either the published method
or by the Laboratory Standard QC. In most applications, bromofluorobenzene (BFB) is used to verify
the tune for GC/MS analysis of volatile organics, and decafluorotriphenylphosphine (DFTPP) is the
verification compound used for extractable organic analysis. At a minimum, GC/MS tunes are to be
done on a daily basis at the beginning of the analyses day, and anytime a malfunction is suspected.
The applicable tuning criteria must be met before any samples are analyzed.

To qualitatively identify a compound, the following criteria for the primary ion and two secondary
ions (if there are two secondary ions) must be met:

• The characteristic ions for the compound must be found to maximize in the same or
within one spectrum of each other.

• The characteristic ions for the compound must be found to maximize in the same or
The relative retention time of the apparent peak maximum must be within +0.06 RRT
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(relative retention time) units of the relative retention time of the reference
compound.

• The characteristic ions for the compound must be found to maximize in the same or
The ratios of the ion peaks (primary and secondary) must agree within +20 percent
with the ratios of the relative intensities for these ions in a reference mass spectrum.
The reference mass spectrum can be obtained from either a standard analyzed using
the GC/MS system or from a reference library.

• The characteristic ions for the compound must be found to maximize in the same or
Structural isomers that have very similar mass spectra can be explicitly identified
only if the resolution between the isomers in a standard mix is acceptable. Acceptable
resolution is achieved if the valley height between isomers is less than 25 percent of
the sum of the two peak heights. Otherwise structural isomers are identified as isomer
pairs.

For samples that contain a number of interferences which prevent or diminish spectral interpretation,
the chemical ionization mass spectrum may make identification easier. While interference is
generally not a problem for volatile organics, it may be a problem in analysis of extractable organic
compounds.

When a compound has been identified, the quantification of that compound will be based on the
integrated area from the specific ion plot of the first listed characteristic ion. If the sample produces
an interference for the first listed ion, a secondary ion may be used. Quantification will be done by
the internal standard method.

In the internal standard method, a known amount of pure compound is added to a sample or sample
extract (including QC samples), but it is not one of the compounds targeted for analysis. The
measured detector response from the internal standard is used to calculate the concentration of the
targeted compounds in the sample or sample extract.

Calibration is accomplished through independently measured response factors (RF) for each
compound using the equation shown below. The independent measurements of the RFs are made
by determining the area responses for known amounts of internal standard and compounds of interest
in the same prepared standard solution.

where:

area(x) = the peak area of the compound of interest
amount(x) = the concentration of the compound injected, in consistent units 
area(s) = the peak area of the internal standard 
amount(s) = the concentration of internal standard injected, in consistent units
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A minimum of a five-point working standard is needed to establish the GC/MS calibration and the
response values over the working range. For the initial calibration curve to be acceptable, the percent
relative standard deviation (% RSD) of the mean response factor (RF) for the target compounds must
be <25 %. Daily one-point calibration checks are required to assure reliability of the initial
calibration curve. The calibration is acceptable if the percent difference (%D) between the daily RF
for a given compound and the RF of that compound is 40%. The %RSD and percent difference (%D)
calculations are:

and

where:

a = the standard deviation of the response factors (per compound) from the three point calibration

RF = the mean response factor (per compound) from the three point calibration

RFi = the response factor (per compound) from the one point daily calibration

A failed daily calibration for a given compound may require a new initial calibration be established.
This is determined on a case-by-case basis.

After the RF values are calculated, internal standard measurements are made by adding a constant
known amount of internal standard to every sample or sample extract, and the concentrations (Cx,
in ug/l) of the target compound(s) in the sample are calculated using the following equation:

Cx = area(x) * amount(s) in ug/ml * d
 area(s) * (RF)

where:

d = dilution/concentration factor, defined as

final volume (ml)
original volume or weight (L or kg)
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In the case of volatile organics, the internal standard is added to an aliquot (generally 5.0 ml) of the
original sample rather than a sample extract. The calculation simplifies to:

where:

Cs = concentration of the internal standard in sample.  

It has been learned through experience that response factors are not constant, and therefore the
within-lot determination of these factors is recommended. When determining the within-lot response
factors, the same amount of internal standard is added to both the calibration standards and the
samples.

Radiation Measurement System Calibration

It is not generally necessary or practical  to calibrate radiochemical instrumentation each day of use
due to the instrument stability and the time-consuming nature of some of the measurements.  There
are, therefore, significant differences in the calibration requirements for radiochemical
instrumentation from that used for chemical analyses. 

Calibration differences include but are not limited to the following:

• The requirement for the determination of the appropriate number of standards for initial
calibration is not applicable to radiochemical methods.   If the radiochemical method requires
multiple standards for initial calibration, the number of standards is included in the
applicable SOP.   

• The requirement identified for the bracketing of quantitative results by calibration or
calibration verification standards is not applicable to radiochemical analyses due to the non-
correlated event nature of decay counting instrumentation.

• The LCS  may fill the requirements for the performance of an initial calibration and
continuing calibration verification standard.  The calibration verification acceptance criteria
are same as specified for the LCS (75 -125%)

• Background calibration measurements are made on a regular basis and monitored using
control charts.  These values are subtracted from the total measured activity in the
determination of the sample activity.  The frequency of these measurements is indicated in
the table below.
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Instrument type Minimum Frequency
Gamma spectroscopy Monthly
Alpha spectroscopy Monthly
Gas-proportional Day of use
Scintillation counters Day of use

The frequency of calibration is addressed in the governing SOPs 

Data Reduction
 
All sources of method uncertainties and their propagation must be traceable  to reported results.  This
is performed under the guidance of the Internal Standards Organization (ISO) “Guide to the
Expression of Uncertainty in Measurement”  and the NIST Technical Note 1297 on “Guidelines for
Evaluating and Expressing the Uncertainty of NIST Measurement Results”  .

Quality of Radio-Chemistry Standards and Reagents
 
The reference standards used are obtained from the NIST, EPA, or suppliers providing NIST
standards laboratory.  Reference standards should be accompanied by  a certificate of  calibration
whose content is described  in ANSI N42.22 - 1995, Section 8, Certificates.
   
All reagents used shall be analytical reagent grade or better.

Radio-Chemistry Test Conditions

GEL adheres to written procedures that minimize the possibility of cross contamination between
samples.  This prevents incorrect analysis results from the cross contamination.  Procedures are in
place, for example, to separate known radioactive and nonradioactive samples from the time of
sample receipt to analysis and sample disposal. 

Instrument performance checks are  performed on a regular basis and monitored with control charts.
This ensures that the instrument is operating properly and that the calibration has not changed.  The
same check source used in the preparation of the control chart at the time of calibration is used in
the performance checks of the instrument.  The sources must provide adequate counting statistics
for a relatively short count time and  should be sealed or encapsulated to provide loss of activity and
contamination of the instrument and laboratory personnel. 

Instrument performance checks include checks on the counting efficiency and the relationship
between channel number and alpha or gamma ray energy.  These checks are performed at the
frequency indicated in the table below.
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Instrument Frequency of Counting
Efficiency

Frequency of Channel # 
and Alpha and Gamma
Ray Energy

Gamma
Spectroscopy

Day of use Day of use

Alpha
Spectroscopy

Monthly Day of use

Gas proportional Day of use Day of use
Scintillation
Counters

Day of use Day of use

 
Analytical Balances

Before use, a daily calibration check is required for each analytical balance to monitor instrument
response and to detect need for any repair. NIST-traceable weights should be used for this test, and
should include an upper level weight (i.e., 10 g) and one weight at or near the lower working end of
the balance. All results are to be recorded in a bound logbook assigned for each balance.

Laboratory Thermometers

The thermometers used to measure the temperatures of the sample storage walk-in coolers, and
laboratory refrigerators must be monitored daily at a minimum.  All laboratory thermometers must
be calibrated on a minimum annual basis against an NIST-traceable thermometer and the results of
that calibration posted in the area where that thermometer is in use (i.e., on the thermometer and in
the log book).
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SECTION 8

8.0  INTERNAL QUALITY CONTROL CHECKS

8.1  Batch QC

Both laboratories for chemical analysis, as well as the geotechnical laboratory at Maxim-St. Louis,
perform quality control checks at levels that assure valid, verifiable data. Internal quality control
checks will, at a minimum, conform to the quality control required for specific methods such as the
quality control requirements in the methods found in SW-846.

The types of laboratory quality control samples available, and their intended purpose, include:

• Method Blank (MB) - to monitor laboratory contamination

• Reagent or Solvent Blank - to monitor for solvent interferences and false positives

• Laboratory Control Sample (LCS) - to monitor for laboratory accuracy

• Laboratory Control Sample Duplicate (LCSD)- to monitor for laboratory accuracy and
precision

• Laboratory Replicate (RP) - to monitor laboratory precision

• Blind Duplicate - to monitor laboratory precision

• Matrix Spike (MS) - to monitor accuracy and sample matrix effects

• Matrix Spike Duplicate (MSD) - to monitor precision, accuracy, and sample matrix effects

• Surrogate Spike - to monitor laboratory accuracy

• Blind Check Standards - related to intra- and inter-laboratory studies

The types of field quality control samples available, and their intended purpose, include:

• Field Blank - to monitor for contamination due to sampling technique

• Equipment Blank or Rinsate - to monitor for contamination remaining after equipment
cleaning.

• Field Replicates (RP) - to monitor the precision of the overall sampling and analysis
procedures
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• Split Samples - to monitor accuracy

8.2   Laboratory Quality Control Evaluation Criteria

8.2.1  Method Blank (MB)

Except for common laboratory solvents and artifacts, the analyte(s) of interest must not be greater
than the project quantitation limits. A criteria of 5 times the reported detection limit(s) is allowed
for common laboratory solvents and artifacts, however solvent/artifact background at these levels
is uncommon.

8.2.2  Laboratory Replicate (RP)

For inorganic analyses with positive samples that are less than 5 times the detection limit, the RPD
between the sample and duplicates must be # the detection limit. For inorganic samples greater than
or equal to 5 times the detection limit, the RPD between the duplicates must be # 20%. The RPD
is defined as:

RPD = |(sample value)-(dup value)| x 100
   [(sample value)+(dup value)/2]

8.2.3  Surrogate Spike

Surrogates are used to establish control limits for analyses, as well as to estimate the recovery of the
target analyses within the sample matrix. The percent recoveries of the surrogate compounds in the
method blank must be within + 3 times the standard deviation from the mean as determined on
Precision Control Charts. Some methods specify acceptable recoveries for surrogates. If available,
method specified recoveries take precedence over control chart developed limits.

The chemical reference standard materials used for preparing the LCS, MS, MSD, and surrogate
spikes must originate from standards of certified or verified identity, purity, and traceability. NIST
traceable standard materials are preferred, but materials from USEPA or commercial sources may
be used. If a material's certification or verification is not available, characterization of the material
is required before it can be used.

The cited standard QC criteria are applied to evaluate whether corrective action such as reanalysis
is necessary. However, failure of these criteria do not automatically mean re-analysis is required. For
example, if a set of water samples analyzed for lead indicates no detectable traces of lead, yet the
method blank is greater than the detection limit, re-analysis may not be necessary since the random
positive interference observed in the method blank has not affected the sample data. In this case, a
random laboratory contamination would be suspected and the proper corrective action would be to
evaluate suspect laboratory glassware, utensils, and reagents for the source of contamination.

If a set of analyses are rejected due to failed QC samples, the cause of the failure must be
investigated before re-analysis is performed.  A key factor in every investigation of a QC failure is
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to take appropriate action not only to correct the identified problem but also to prevent the
occurrence of future incidents of the same type. This investigation should consider:

• data interpretation or mathematical errors

• improperly prepared spiking solutions or mixes

• improper spiking technique or sample preparation

• QC sample contamination from glassware, utensils, laboratory environment, reagents,
solvents, instrumentation, equipment, etc.

• aging or contaminated chromatography columns

• aging or contaminated SRMs, reagents, or solvents

• improperly functioning or tuned equipment

• analyst level of training and experience

• sample matrix effects (for MS, MSD, RP, and sample surrogate spikes)

It is the analyst's responsibility to closely monitor the QC data from their analysis and to seek advice
from the appropriate laboratory supervisors, Project Manager, or the QA Manager when the
applicable QC criteria are not met. Each criterion failure will be documented and evaluated on a
case-by-case basis. Re-analysis (including re-preparation, if applicable) will be initiated if the sample
data are suspect.

8.2.4  Tracers and Carriers

Two additional quality control measures specific to radiochemical analysis are tracers and carriers
that are used as measurements of chemical yield.

If the analytical method requires a tracer or carrier, each sample will be associated with a tracer
recovery which is calculated and reported.  The tracer or carrier recovery should fall within the
acceptance criteria specified in the applicable SOP.  The acceptance range for tracers is generally 15-
125% and for carriers normally 25-125%.  If the trace or carrier acceptance criterion is not met, the
corrective actions delineated in the SOP are implemented. 
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SECTION 9

9.0 SPECIFIC ROUTINE PROCEDURES TO ASSESS DATA PRECISION, ACCURACY,
AND COMPLETENESS

9.1  Field Measurements

Field data will be assessed by the Site Manager. The Site Manager will review the field results for
compliance with the established QC criteria as specified in the QAPP and FSP. Accuracy of the field
measurements will be assessed using daily instrument calibration, calibration checks, and analysis
of blanks, if applicable. Precision will be assessed on the basis of reproducibility by multiple
readings of a single sample. 

9.2  Laboratory Data

Laboratory results will be assessed for compliance with required precision, accuracy,
completeness, comparability, and sensitivity as follows:

9.2.1  Precision

Precision of laboratory analysis will be assessed by comparing the analytical results between matrix
spike/matrix spike duplicate (MS/MSD), laboratory duplicate and/or LCS/LCS duplicate analyses.
The relative percent difference (% RPD) will be calculated for each pair of duplicate analyses using
Equation 9-1.

Where: S = First sample value (original or MS value)

D = Second sample value (duplicate or MSD value)

9.2.2  Accuracy

Accuracy of laboratory results will be assessed for compliance with the established QC criteria that
are described in Section 3 of the QAPP using the analytical results of method blanks,
reagent/preparation blank, matrix spike/matrix spike duplicate samples (and/or LCS/LCS duplicate
samples), and field blanks. The percent recovery (% REC) of matrix spike samples will be calculated
using Equation 9-2.
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Where:

A = The analyte concentration determined experimentally from the spiked sample;

B = The background level determined by a separate analysis of the unspiked sample, and;

C = The amount of the spike added.

9.2.3  Completeness

The data completeness of laboratory analyses results will be assessed for compliance with the
amount of data required for decision making. The completeness is calculated using the equation
referenced in Section 3.3.

9.2.4  Sensitivity

The achievement of method detection limits depend on instrumental sensitivity and matrix effects.
Therefore it is important to monitor the instrumental sensitivity to ensure the data quality through
constant instrument performance. The instrumental sensitivity will be monitored through the analysis
of method blank, calibration check sample, and laboratory control samples, etc.
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SECTION 10

10.0  CORRECTIVE ACTIONS

Corrective actions may be required for two classes of problems: analytical/equipment problems and
noncompliance problems. Analytical and equipment-related problems may develop during sampling
and sample handling, sample preparation, laboratory instrumental analysis, and data review.

For noncompliance problems, a formal corrective action program will be determined and
implemented at the time the problem is identified. The person(s) who identifies the problem is (are)
responsible for notifying the appropriate party within his/her organization (reference Key Personnel
in Section 2 of QAPP).  Problems or anomalies concerning laboratory data are to be directed to the
Analytical Services Coordinator, who in turn, will notify the Program Manager.  The Program
Manager will direct the Analytical Services Coordinator to notify the USACE Project Manager or
the Program Manager may notify the Project Manager directly.  Communication regarding laboratory
noncompliance issues must be maintained by the Laboratory Project Manager and the Analytical
Services Coordinator.  Noncompliance related issues for problems or concerns not directly related
to the generation of analytical data should be directed to the Program Manger.  It is the final
responsibility of the Program Manager (or designated alternate), to promptly notify the USACE
Project Manager of all non-compliance issues.  Implementation of corrective action will be
confirmed in writing through the same channels.

Any nonconformance with the established quality control procedures in the QAPP or FSP will be
identified and corrected in accordance with the QAPP.

Corrective actions will be implemented and documented in the field record book. No staff member
will initiate corrective action without prior communication of findings through the proper channels.
If corrective actions are insufficient, work may be stopped via a "stop-work order" by the USACE
Project Manager.

10.1  Sample Collection/Field Measurements

Key project personnel at Maxim will be responsible for reporting all suspected technical or QC
nonconformances or suspected deficiencies of any activity or issued document, by reporting the
situation to the USACE Project Manager or designee. The Maxim Program Manager will be
responsible for assessing the suspected problem in consultation with the Site Manager, Analytical
Services Coordinator and the USACE Project Manager on making a decision, based on the potential
for the situation or condition to impact the quality of the data. If it is determined that the situation
warrants a reportable nonconformance requiring corrective action, then a nonconformance report will
be initiated by the Program Manager and forwarded to the USACE Project Manager.

The Program Manager will be responsible for ensuring that corrective action for nonconformances
are initiated by:
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• Evaluating all reported nonconformances;

• Controlling additional work on nonconforming items;

• Determining disposition or action to be taken;

• Maintaining a log of nonconformances;

• Reviewing nonconformance reports and corrective actions taken;

• Ensuring nonconformance reports are included in the final site documentation in project files.

If appropriate, the Site Manager will ensure that no additional work that is dependent on the
nonconforming activity is performed until the corrective actions are completed.

Corrective action for field measurements may include:

• Repeat the measurement to check the error;
• Check for all proper adjustments for ambient conditions such as temperature;
• Check the batteries;
• Re-Calibration;
• Check the calibration;
• Replace the instrument or measurement devices;
• Stop work (if necessary).

The Site Manager or his/her designee is responsible for all site activities. In this role, the Site
Manager at times, is required to vary the site programs to accommodate site specific needs. When
it becomes necessary to modify a program, the responsible person notifies the USACE Project
Manager of the anticipated change and implements the necessary changes after obtaining the
approval of the Corps of Engineers Project Manager. The change in the program will be documented
on the field change request (FCR) that will be signed by the initiators and the Team Leader. The FCR
for each document will be numbered serially, as required. The FCR shall be attached to the file copy
of the corresponding document. The USACE Project Manager must approve the change, in writing
or verbal communication, prior to field implementation, if feasible. If unacceptable, the action taken
during the period of deviation will be evaluated in order to determine the significance of any
departure from established program practices and action taken.

Maxim's Site Manager is responsible for the controlling, tracking, and implementation of the
identified changes. Reports on all changes will be distributed to all affected parties.

10.2  Laboratory Analyses

Corrective actions are required whenever an out-of-control event or potential out-of-control event
is noted. The investigative action taken is somewhat dependent on the analysis and the event.
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Laboratory personnel are alerted that corrective actions may be necessary if:

• QC data are outside the warning or acceptable windows for precision and accuracy;

• Blanks contain target analyses above acceptable levels;

• Undesirable trends are detected in spike recoveries or RPD between duplicates;

• There are unusual or unaccounted changes in detection limits;

• Deficiencies are detected by the QC Department during internal or external audits or from the
results of performance evaluation samples; or

• Inquiries concerning data quality are received.

Corrective action procedures are often handled at the bench level by the analyst, who reviews the
preparation or extraction procedure for possible errors, checks the instrument calibration, spike and
calibration mixes and instrument sensitivity and related instrument/method specific parameters. If
the problem persists or cannot be identified, the matter is referred to the Laboratory Supervisor,
Laboratory Project Manager and/or QA Manager for further investigation. Once resolved, full
documentation of the corrective action procedure is filed with the QA department.  The Analytical
Services Coordinator must be notified of identified non-conformance issues within 48 hours of
discovery.

Corrective action is necessary whenever uncontrolled deviations from the quality assurance system
occur. Quality system deviation can be detected in a number of ways, some of which include routine
quality control activities, data review/verification (at all levels), performance samples, audits or other
internal or external evaluations. Both GEL and Maxim (Geotechnical) Quality Systems, encourage
the identification and resolution of quality system anomalies by the employee responsible for
performing the specific task. The effect of identified variations from the quality system range from
minor to a significant quality impact and, as such, the corrective action will be based on the projected
quality consequences of the identified concern.

Deviations which occur before the actual analysis of samples such as tuning verification or
calibration are corrected by the analyst at the bench level. If, for example, the tuning criteria for a
GC/MS analysis are not met, the analyst must stop and correct the deviation before any actual
samples are analyzed. Once the tune was properly verified, analysis could begin. The laboratory
section manager would become involved if a deviation was discovered after samples had been
analyzed. An example of this type of situation would be poor matrix spike recoveries. Corrective
action would depend upon the method requirements or client needs. Responses to statistical
out-of-control situations are immediate. Since only published method ranges are used for acceptance
criteria, any "out-of-control" situation is quickly identified and corrected. The Laboratory Project
Manager has the final responsibility for the review and verification of the entire data package. Any
and all irregularities which directly affect the established data quality objectives are documented in
the case narrative.
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Regardless of the source or the projected impact of the quality system deviations, the following
systematic approach is recommended in developing a suitable corrective action.

• Define the problem.
• Establish the root cause of the problem.
• Determine course of action to resolve the problem and eliminate the root cause.
• Assign responsibility for implementing the corrective action.
• Verify that the corrective action has solved the problem and eliminated the cause.

The emphasis of the corrective action process is to prevent the problem from reoccurring.

Corrective actions are to be appropriately documented. Some of the documentation methods used
are as follows:

Non-Conformance Report - This report (Exhibit 10-1) is designed to be used to document project
quality variations or sample matrix effects which may impact the data. The required corrective action
may be stipulated by the analytical method and corrective action is frequently implemented at the
laboratory section level. For example, if the surrogates of a method blank have less than ten percent
recovery for a GC/MS semivolatile analysis, re-extraction is required. In this case, the method
defines the corrective action. The analyst orders the re-extraction and the Laboratory Project
Manager is informed. The course of action is documented on the form. However, if necessary, both
the Laboratory Project Manager and the QA Manager will participate in formulating a suitable
corrective action plan. Copies of all Non-Conformance Reports are distributed by the QA Manager
to the Laboratory Project Manager and Laboratory Supervisor, who confirm that the corrective action
was appropriate and that further action is not required. In addition, the Quality Assurance Manager
will periodically review the type and frequency of the quality variations indicated on this report
relative to any need for potential systemic corrective action.

Internal Performance Evaluation Study Form - The principal use of this form (Exhibit 10-2) is to
review recovery limit variances on internal and external performance samples for the cause of the
anomaly and the corrective action taken to prevent future occurrences. After having been reviewed
for suitability, copies of this form are filed with the associated set of performance samples.

Corrective Action -   Corrective actions are incorporated into the Non-Conformance Report (Exhibit
10-1) under the heading “Corrective Action Request”.  This portion of this form is to document the
root cause, course of action, responsibility for implementing corrective action, and verification of
corrective action for a systemic problem. An example of a systemic problem would be random yet
persistent contamination. Generally a concerted effort is needed by the analysts, section manager,
Laboratory Project Manager, Laboratory Director, and the Quality Assurance Manager to study and
to eliminate the problem.

Copies of the forms used for the documentation of quality system variations are attached as Exhibits
10-1 and 10-2. In the case of either internal or external evaluations and audits where a report of
findings is issued, corrective action is usually proposed on a "finding-by-finding" basis without the
use of one of the referenced forms. As indicated previously, proposed corrective action and
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schedules will be reviewed, endorsed and verified by the Laboratory QC Manager. Documentation
of evaluation or audit corrective action plans will be maintained with the file for the specific audit
or evaluation.  Copies will be forwarded to the Maxim Analytical Services Coordinator and the
USACE Project Manager.
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SECTION 11

11.0  DATA REDUCTION, VERIFICATION, AND REPORTING

11.1  Data Reduction

The process of data verification/reporting begins with the Maxim Program Manager providing the
laboratory with copies of the Draft QAPP for review and comment.  Prior to receiving analytical
samples from the site, the Laboratory Project Manager will prepare a "project specifications" form
which is sent to members of the laboratory staff who are involved in the analytical process for the
project. This form, which is developed using the customer's requirements, specifies the QC
requirements to be used for the project. After the analytical and quality control data have been
generated by the analyst, the analyst calculates the results and reviews all of the data for conformance
to quality control requirements. At all stages of this process, corrective action is initiated if quality
criteria are not met. The analyst reviewed data is then forwarded to the group supervisor who again
reviews the data. After approval by the section supervisor (or designee), the data is thoroughly
reviewed by the Laboratory Project Manager who assures that all required data have been provided
(contract compliance) and that the associated QC data meet method and project designated criteria.
Data Review checklists (Exhibit 11-1) are reviewed with each batch of samples for each analytical
method.  The checklist is completed by the analyst, supervisor or Laboratory Project Manager.
When the verification of the analytical results has been completed, the data batch is finalized. The
completed report, along with a case narrative, will be forwarded to the Maxim Analytical Services
Coordinator  for final review and approval before transmittal to the Program Manager. The
Laboratory Project Manager will certify that the data package has been reviewed and that the package
complies with all contractual terms and obligations. The QA Manager overviews and makes random
evaluations of this multi-tiered review process. In addition, the QA manager is responsible for the
resolution of any quality issues which cannot be resolved within the described process.

11.2  Data Verification

Data verification is the process wherein a laboratory ensures that all data have been properly
recorded, labeled and reported. In general, data verification is an overall review of the data and
quality control criteria to ensure the analysis was done properly and reported correctly.  This includes
all stages of the project from sample collection up to and including the actual reporting of the sample
data. Additionally, data verification includes checking a portion of the calculations included for the
set of samples. If an error is detected in the random sample calculation, every calculation for the set
of samples must be validated an additional time.

There are three stages of data verification, as described below:

11.2.1  Level 1 Technical Data Review

It is the responsibility of each analyst to validate the data produced. Depending on the analysis and
the amount of automation involved this may include but is not limited to the following:
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• For in-situ field methods and selected laboratory procedures (e.g., total cyanide) the analyst
records the data on a data sheet and calculates the data appropriately.

It is the analyst's responsibility to double check all calculations to ensure the calculations are
correct. The double checking of the data should not take place immediately after the original
calculation of the data, but should be completed at a later time.

• For ICP  and graphite furnace analysis, the data capture and data reporting may be either
automated or manual. In either case it is the analyst's responsibility to ensure the data are
calculated and reported correctly, by either checking the entries of all data for automated
software, or for manual systems redoing the calculations.

• For radiological analysis the data capture and analytical quantitation are automatic.  Therefore,
it is the analyst's responsibility to ensure that data entered by the analyst is correct. Additionally,
the concentration dilution factors (calculated manually) must be double checked by the analyst.
Furthermore, the analyst must select at least one analytical result and complete the entire
calculation process manually to ensure the computer programs are functioning properly.

• Similarly, for GC/MS methods the data capture and analytical quantitation are automatic.
Therefore, it is the analyst's responsibility to ensure that data entered by the analyst is correct.
Additionally, the concentration dilution factors (calculated manually) must be double checked
by the analyst. Furthermore, the analyst must select at least one analytical result and complete
the entire calculation process manually to ensure the computer programs are functioning
properly.

• For GC analysis the data is captured on a computerized data system. The procedures to be
followed are the same as those described for GC/MS.

Level 1 data review shall be documented by using a checklist form with a signature/date entered by
the reviewer.  Any discrepancies are explained and documented in the case narrative.

11.2.2  Level 2 Technical Review

The laboratory section managers are responsible for the review of all data produced by the
laboratory. This responsibility includes data verification activities such as the following:

• Checking the original chain-of-custody against all bench sheets and data reports to ensure all
sample identification numbers are correct (i.e. no transcription errors occurred).

• Review all sample preparation documents to ensure the samples were prepared properly.

• Review to ensure the proper analytical method was used.
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• The analytical sequence of samples is to be checked to ensure the samples including,
calibrations, calibration check samples, QC samples, etc. were analyzed in the proper order. If
the order is not correct the instrumental analysis is to be repeated.

• Checking to ensure all responses are within the range of the calibration curve.  An exception
to this is for ICP analysis, wherein the data must be within a current quarterly linear analysis.

• Checking to ensure all QC samples meet the required criteria. If the criteria are not met, the
supervisor is responsible for initiating corrective actions. 

• All raw data must be reviewed to ensure proper documentation practices have been followed.
This includes ensuring the recorder charts, instrument printouts, chromatograms, etc have been
properly labeled. The entire sample identification reference number is to appear on all
documentation.

• Checking a sample of the analyst calculations to verify the calculations were performed
correctly.

• If manual calculations are used:

- For data obtained from recorder charts, the actual measurements
should be double checked and verified against the data sheet.

- All other information, transposed onto the data sheet is to be checked
for transcription errors. (e.g. loss on drying data, or data regarding
sample preparation - original sample weight, final volume, etc.).

- All manual calculations are to be performed a second time to ensure
no errors were made in the original calculation of the data. Any
discrepancies in the data from the second set of calculations must be
resolved.

• If computer programs are used:

- checking all entries of raw data entered into the program to ensure no
transcription errors have been made.

- Manually following one calculation through the entire process to
ensure the program is working properly.

• Checking to ensure the correct number of significant digits is used in reporting the data.

• Checking to ensure all data have been rounded properly.  Guidelines utilized are as follows:

- When the digit following the one to be retained is less than five, the
number remains unchanged (round down).  Examples:
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a. 1.63 is rounded to 1.6, and
b. 2.5499 is rounded to 2.5.

- When the digit following the one to be retained is greater than five,
the digit to be retained is increased by one.  Example:

a. 2.68 is rounded to 2.7

- When the digit following the last digit to be retained equals five,
round up if the digit to be retained is odd, and round down if that digit
is even.  Examples:

a. 3.85 is rounded to 3.8,
b. 4.55 is rounded to 4.6, and
c. 2.4501 is rounded to 2.4.

• Ensuring all data are labeled with the proper units.

Level 2 data review shall be documented with the signature and date of the reviewer.

11.2.3  Level 3 Technical Review

Once the data is approved by the section manager, the data batch is finalized and made available to
the Laboratory Project Manager.  The Laboratory Project Manager is responsible for the review and
approval of the data prior to final report production. The Level 3 data review shall be documented
on a checklist (Exhibit 11-1) with the signature and date of the reviewer.

The final data report and raw data are resubmitted to the GEL Laboratory Project Manager.

11.3  Data Validation

Independent third-party validation will be performed by an individual designated by the USACE.
Maxim understands that the independently validated data will be incorporated into the final submittal
if the validation is completed prior to the scheduled due date of the final data submittal.  In addition,
the USACE, or designated contractor will review the data (results and supporting QC) associated
with the QA split samples and prepare a Chemical Quality Assurance Report (CQAR).

11.4  Data Reporting

The GEL’s laboratory project management group is responsible for compiling both the draft and final
data packages. This will result in a summary report along with the data. All QC sample data is to be
included in the summary report. Results less than the RDL but above the lower limit for reporting
(the MDL) should be recorded using CLP equivalent qualifiers.
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All data should be properly qualified, if required. This includes any additional qualifiers which may
be necessary for an unusual situation.  See Appendix D for a description of the appropriate data
qualifiers.

Laboratory bench sheets, used for reporting data to the project managers, are available for most
analyses performed at GEL. Some analyses, such as those for GC/MS, provide computerized "quant"
reports that may serve as the data reporting forms. However, the reporting forms should, in general,
include the following:

• analytical readings
• normalities of reagents (if applicable)
• description of analytical conditions (i.e., gas flow rates, column temperatures)
• correction factors
• dilution or concentration factors
• QC sample results
• data values

All data reporting forms should be accompanied by the instrument print-out. All data reporting forms
and instrument print-outs must be signed and dated by the analyst and/or laboratory supervisor. The
raw data will be stored in the project specific files and copies will be provided to Maxim with the
Final Data Report.  The Draft Data Report will be submitted to the Maxim Program Manager for
review.  A final Data Package consisting of narrative, CLP equivalent forms and data summary
sheets, copies of the raw data, and results in electronic format will be submitted to the Program
Manager after comments on the Draft Data Package have been addressed and revisions made, as
necessary.

11.5  Data Reporting Format

The analytical results will be presented as follows:

A detailed compilation of the analytical results will be presented in a section of the Final Report. The
Project Report will include the project narrative, analytical summary tables, maps, and other relevant
project information.  

Soil/sediment results will generally be reported in :g/kg or mg/kg and liquid results in :g/L or
mg/L.  The results will be reported to the RDL values which are generally a multiple of the method
or instrument detection limits.  The reporting limits for all required analytes are shown in Tables 3-3
through 3-10.  Laboratories establish IDLs, MDLs and PQLs (RDLs).  The IDLs establish the overall
sensitivity of an analytical system and establish the minimal amount of material that can be detected
by the analytical system, independent of method preparatory procedures.  The MDLs are statistically-
generated values, based upon the evaluation of replicate samples, which determine standard
deviation and variance of the data set and produce limits which incorporate the actual method-
specified preparatory conditions.  RDLs or PQLs (the terms are used interchangeably) are the limits
used by the laboratory for standard sample analysis reporting.  The RDLs are generally a multiple
of the MDLs which have been rounded to standardize sample reporting.  The greater the multiplier
used for the calculation of the RDL, the greater the degree of confidence associated with the actual
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reporting limit.  Reporting limits are based on method detection limits and may vary with moisture
content, matrix and instrument performance.  In addition, soil/sediment samples will be reported on
a dry weight basis.  Reporting limits will also be adjusted for sample specific moisture content and
matrix interference.  Inability to adhere to the limits shown in Tables 3-4 through 3-10 must be
brought to the immediate attention of Maxim’s Project Manager.

The Analytical Appendix will be separately bound from the Project Report. The Analytical Appendix
will be cross-referenced to the analytical summary tables located in the Project Report. The
Analytical Appendix will contain at a minimum, all of the investigative sample results and the
minimum required Corps QA/QC outlined in ER1110-1-263.  The Analytical Appendix will be
presented in a modified CLP type format.

Should problems in analysis arise, a copy of the Non-Conformance Report (see Exhibit 10-1) will
be submitted to the Buffalo District as soon as practicable or within 48 hours.

Data will also be reported in accordance with the memo "Minimum Data Reporting Requirements
for DERP and Superfund HTW Projects." This data shall include at a minimum, but not limited to,
the following: dates of sample collection, receipt, extraction and analysis, compounds analyzed,
results, units and detection limits, and all method QC including results of surrogates, spikes, blanks,
duplicates, etc. Any sample that should fail the method or laboratory QC for any reason shall be
reanalyzed at no additional cost.  If the sample has to be diluted for any reason, both the original
value and the diluted value shall be reported.  When surrogate or internal standard QC failures
trigger re-analysis, and the failure is repeated, both sets of data will be reported.  If the second run
produces acceptable QC, only that data will be reported.

A table will be prepared which matches the primary samples with the corresponding QC samples.

11.5.1  Electronic Data Deliverable

Analytical data will also be supplied by the Laboratory in a Windows 95 compatible database.  Excel
is the preferred format for the electronic database deliverable (EDD) though Quattro Pro, dBase,
Lotus and Paradox formats are also acceptable. 
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SECTION 12

12.0  PREVENTATIVE MAINTENANCE PROCEDURES

12.1  Field Equipment/Instruments

The field equipment for this project includes air monitoring instrumentation (e.g., 4-Gas
Combustible Gas Meter, NE Technology Radiation Detector, HNU and/or OVM) and water quality
instrumentation (e.g., Hydrolab and YSI). Specific preventative maintenance procedures to be
followed for field equipment are those recommended by the manufacturer.

Field equipment will be checked and calibrated at the staging area before they are shipped or carried
to the field. These instruments will be checked and calibrated daily before use. Calibration checks
will be performed at intervals recommended by the manufacturer and will be documented on the
Field Meter/Calibration Log Sheets (see Exhibit 12-1).

Critical spare parts will be kept on-site to minimize instrument down time. Backup instruments and
equipment should be available on-site or within one-day shipment to avoid delays in the field
schedule.

12.2  Laboratory Instruments

The laboratories participating in this project are required to have SOPs for preventive maintenance
for each measurement system and required support activity. All maintenance activities are required
to be documented in log books to provide a history of maintenance records.

To prevent failure of equipment and to ensure that the equipment is operating with the reliability
necessary for high quality data, a systematic program of maintenance actions is required. These
actions, which make up a preventative maintenance program, include instrument performance
checks, calibrating, cleaning, lubricating, reconditioning, adjusting, and testing.

Preventative maintenance serves to prevent breakdowns or malfunctions and allows for repairs and
adjustments of equipment in a timely manner. The major benefits of preventative maintenance are:

• greater safety
• reduced variation of test results
• less employee idle time
• fewer interruptions of routine operations
• lower repair costs
• less standby equipment
• identification of high maintenance costs
• greater confidence in data

To minimize instrument down-time and to ensure data quality, preventative maintenance procedures
have been instituted for all sections of the laboratories. Each instrument operator is responsible for
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the detection of potential instrument problems and should assure that these problems are solved
before calibration and sample analysis is performed. Maintenance logs are to be kept for each
instrument, documenting all replacements and repairs made either by laboratory personnel or
manufacturers' representatives.

In the inorganic laboratory, instruments are to be checked daily by the operators. More extensive
maintenance is performed periodically on inorganic laboratory instrumentation.

All routine GC/MS equipment maintenance is performed by laboratory personnel. This maintenance
should include at a minimum the replacement of septa, injection port liners, and GC columns, and
the cleaning of the system source. Capillary columns are monitored for sensitivity and peak
resolution; when needed the columns should be broken off at the front end to restore good
chromatography. A supply of frequently used spare parts is maintained to minimize down-time and
to facilitate routine maintenance.

In the GC and LC laboratory, the GC/LC operators are expected to perform routine maintenance
similar to that described for the GC/MS laboratory. Septa should be changed after approximately 35
injections (or sooner) on each instrument, and GC columns should be repacked at the injection end
when standard performance is unacceptable.

Auxiliary equipment necessary to support the quality of analytical data and sample integrity is also
subject to preventative maintenance procedures. Balances are checked before use daily with NIST
traceable standard weights and at least once per year by manufacturers' representatives. Refrigerators
are monitored daily and temperatures are recorded in a log. Fume hoods are checked semi-annually
to assure that the flow meets specifications. Monitoring is carried out on the in-house water supply,
gel permeation chromatography apparatus, and vacuum pumps to assure continuous satisfactory
performance.

Table 12-1 (chemical analysis) and 12-2 (radiological analysis) are examples of typical laboratory
Preventative Maintenance Schedules.  These tables summarize the schedule for preventative
maintenance to be followed for major equipment at the designated laboratories.
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SECTION 13

13.0  PERFORMANCE AND SYSTEM AUDITS

Performance and system audits of both field and laboratory activities will be conducted to verify that
sampling and analyses are performed in accordance with the procedures established in the FSP and
QAPP. The audits of field and laboratory activities include two separate independent parts: Internal
and External audits.

13.1  Field Audits

Internal audits of field activities (sampling and measurements) will be conducted by the Maxim
Project Manager or his designated representative. The audits will include examination of field
sampling records, field instrument operating records, sample collection, handling and packaging in
compliance with the established procedures, maintenance of QA procedures, chain-of-custody, etc.
These audits will occur at the onset of the project to verify that all established procedures are
followed. Follow-up audits will be conducted to correct deficiencies, and to verify that QA
procedures are maintained throughout the investigation. The audits will involve review of field
measurement records, instrumentation calibration records, and sample documentation.

13.2  Laboratory Audits

External Audits

The USACE Laboratory validation program requires that laboratories be audited on a regular basis
by the U.S. Army Corps of Engineers. The USACE conducts system  audits of the laboratories as
well as performance audits every 18 months.  GEL has been validated through the HTRW Center
by designated representatives for selected analytical parameters.

GEL will be analyzing the sediment, soil, surface water and groundwater samples collected from the
NFSS for VOCs, SVOCs, pesticides/PCBs, nitroaromatic compounds, total organic carbon, cation
exchange capacity, TAL metals and radionuclides.  With the exception of nitroaromatic parameters,
GEL is currently validated for all the required parameters required under this contract with the
USACE.  GEL is currently undergoing initial certification for nitroaromatics (Method 8330).
Completion date is expected early October 1999.  Certification of current validation is provided in
Appendix G.

The Maxim Technologies, Inc.-St. Louis facility will be analyzing some of the soil samples for the
geotechnical parameters - grain-size, hydrometer, bulk density and atterberg limits.  The USACE
does not currently offer validation for geotechnical parameters by ASTM methodologies.

Internal Audits

Several levels of laboratory system audits are performed at GEL.  The lowest level of system audits
are random informal checks made by the Laboratory QA Manager on the specific systems. These
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checks are often made in response to potential quality system improvements or to verify the effective
implementation of corrective actions. On a regular basis, as documented in the appropriate laboratory
SOP, the QA manager conducts a walk-through audit of each laboratory. The results of the walk-
through are documented and group managers/supervisors are required to take corrective action on
any item not meeting quality standards.

Performance Audits

A performance audit will be performed for this project and will consist of samples identified in
Section 4 of the FSP which will be split and analyzed by GEL and Argonne National Laboratory for
routine parameters only.  Results of these analyses will be compared and a report will be generated
by the QA laboratory.  Split or duplicate samples are not applicable to geotechnical analysis.  Split
samples will be sent to:

Argonne National Laboratory
Building 205
Room L176
9700 S. Cass Avenue
Argonne, Illinois 60439
Attn: Alice Birmingham
Phone: (630) 252-4473

(630) 252-4379
Fax: (630) 252-5655
Contact: Alice Birmingham
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SECTION 14

14.0  QUALITY ASSURANCE REPORTS TO MANAGEMENT

In addition to the audit reports submitted to the site manager in accordance with QAPP Section 9,
Daily Field and Laboratory Reports, and a monthly progress report will be submitted to the USACE
Project Manager.

14.1  Field Quality Control

A daily log of sampling activities will be recorded in a bound field notebook and on the Daily Field
Quality Control Report Form as described in Section 5. In addition to this information, equipment
failure or sampling and transportation problems or anything out of the ordinary that may affect
sample quality control will also be included.  Problems encountered during sampling activities will
be reported to the USACE as soon as possible or within 48 hours of discovery of a problem.

14.2  Daily Laboratory Quality Control Report

Problems encountered by the laboratories during any and all phases of preparation and analysis such
as missed holding times or failure of the required QC criteria are reported on the Daily Laboratory
QC Form (Exhibit 14-1) through telephone and/or fax communication with the Maxim Analytical
Services Coordinator and the USACE Project Manager as soon as possible. The problems are
documented in writing on the Corrective Action/Exception Report Form as described in Section 10.
Should problems arise, a copy of this form will be submitted to Maxim and USACE as soon as
possible or within 48 hours of the discovery of the incident.

14.3  Departure From Approved Plans

As described above, problems identified during sampling or analysis, and the corrective action taken,
will be relayed to the USACE as soon as practicable or within 48 hours of discovery. Verbal or
written instruction from the USACE personnel for sampling and re-analysis and the resulting actions
will be incorporated into the final Engineering Report.

14.4  Quality Control Summary Report

A summary report evaluating sample and quality control results will be incorporated into the
Engineering Report.

14.5  Data Report

All analytical results including the specified quality control samples will be submitted to USACE
as soon as the data is available.  This submittal will include all samples, blanks, internal quality
control results such as spike and surrogate recoveries, and agreement between replicate analyses and
a table identifying primary samples and their associated QA sample.  The data package is scheduled
for delivery 60 days after receipt of the last sample.
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14.6  Chemical Data Quality Control Management Deliverables

In addition to the quality control procedures and criteria previously described above, other relevant
information will be submitted as required to further the quality of the analytical data. This
information includes quality control reports and a quality control summary report.
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TABLE 3-1

SUMMARY OF METHOD DETECTION LIMITS (MDLS) THAT EXCEED POTENTIAL
APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS)

Type Parameter Potential ARAR Concentration
 of ARAR

MDL

Water (ug/L)

SVOC 1,4-Dichlorobenzene USEPA Region 9 PRG1 0.467 2.

SVOC 2,4-Dinitrophenol TAGM Standards2

USEPA Region 4 Surface Water5
5.0
6.2

8.0

SVOC 2-Nitroaniline  USEPA Region 9 PRG1 2.19 3.0

SVOC 3,3'-Dichlorobenzidine USEPA Region 9 PRGs1 0.149 4.0

SVOC Anthracene USDOE Ecological PRGs, Surface Water3 0.73 2.0

SVOC Benzo(a)anthracene TAGM Standards2

USEPA Region 9 PRGs1

USDOE Ecological PRGs, Surface Water3

0.002
0.092
0.072

3.0

SVOC Benzo(a)pyrene TAGM Standards2

USEPA Region 9 PRGs1

USEPA MCL4

USDOE Ecological PRGs, Surface Water3

0.002
0.092

0.2
0.027

2.0

SVOC Benzo(b)fluoranthene TAGM Standards2

USEPA Region 9 PRGs1
0.002
0.092

5.0

SVOC Benzo(k)fluoranthene TAGM Standards2

USEPA Region 9 PRGs1
0.002
0.092

3.0

SVOC Bis(2-ethylhexyl)phthalate USEPA Region 4 Ecological Surface Water3

USDOE Ecological PRGs, Surface Water3
0.30
0.12

4.0

SVOC Chrysene TAGM Standards2 0.002 2.0

SVOC Dibenzo(a,h)anthracene USEPA Region 9 PRGs1 0.0092 2.0

SVOC Dibenzofuran USDOE Ecological PRGs, Surface Water3 3.7 4.0

SVOC Di-n-butylphthalate USDOE Ecological PRGs, Surface Water3 1.0 3.0

SVOC Hexachlorobenzene USEPA MCL4

TAGM Standards2

USEPA Region 9 PRGs1

1
0.35

0.042

3.0

SVOC Hexachlorobutadiene USEPA Region 9 PRGs1

USEPA Region 4 Ecological, Surface Water5
0.862
0.93

4.0

SVOC Hexachlorocyclopentadiene USEPA Region 4 Ecological, Surface Water5 0.07 4.0
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SVOC Ideno(1,2,3-cd)pyrene TAGM Standards2

USEPA Region 9 PRGs1
0.002

0.0921
3.0

SVOC N-Nitroso-di-n-propylamine USEPA Region 9 PRGs1 0.0096 2.0

SVOC Pentachlorophenol TAGM Standards2

USEPA Region 9 PRGs1

USEPA MCL4

1.0
0.56
1.0

3.0

VOC 1.1.2.2-Tetrachloroethane USEPA Region 9 PRGs1 0.055 0.5

VOC 1,1,2-Trichloroethane USEPA Region 9 PRGs1 0.2 0.4

VOC 1,1-Dichloroethene USEPA Region 9 PRGs1 0.046 0.7

VOC 1,2-Dichloroethane USEPA Region 9 PRGs1 0.12 0.2

VOC 1,2-Dichloropropane USEPA Region 9 PRGs1 0.16 0.2

VOC Bromodichloromethane USEPA Region 9 PRGs1 0.18 0.4

VOC Carbon Disulfide USDOE Ecological PRGs, Surface Water3 0.92 1.8

VOC Carbon Tetrachloride USEPA Region 9 PRG1 0.17 0.2

VOC Chloroform USEPA Region 9 PRGs1 0.16 0.7

VOC Cis-1,3-Dichloropropene USEPA Region 9 PRGs1 0.081 0.7

VOC Trans-1,3-Dichloropropene USEPA Region 9 PRGs1 0.081 0.7

VOC Vinyl Chloride USEPA Region 9 PRGs1 0.02 0.4

Pesti-
cide

4.4'-DDD TAGM Standards2

USDOE Ecological PRGs, Surface Water3

USEPA Region 4 Ecological, Surface Water5

0.01
0.0064

0.000041

0.018

Pesti-
cide

4.4'DDT USEPA Region 4 Ecological, Surface Water5

USDOE Ecological PRG, Surface Water3
0.001

0.000041
0.01

Pesti-
cide

Aldrin USEPA Region 9 PRGs1 0.0039 0.005

PCB Arochlor 1016 USEPA Region 9 PRGs1

USEPA Region 4 Ecological, Surface Water5
0.034
0.014

0.04

PCB Arochlor 1221 USEPA Region 4 Ecological, Surface Water5 0.014 0.02

PCB Arochlor 1232 USEPA Region 4 Ecological, Surface Water5 0.014 0.02
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PCB Arochlor 1242 USEPA Region 9 PRGs1

USEPA Region 4 Ecological, Surface Water5

USDOE Ecological PRG, Surface Water3

0.034
0.014
0.047

0.05

PCB Arochlor 1248 USEPA Region 9 PRGs1

USEPA Region 4 Ecological, Surface Water5

USDOE Ecological PRG, Surface Water3

0.034
0.014

0.0019

0.05

PCB Arochlor 1254 USEPA Region 4 Ecological, Surface Water5

USDOE Ecological PRG, Surface Water3
0.014

0.0019
0.03

PCB Arochlor 1260 USEPA Region 9 PRGs1

USEPA Region 4 Ecological, Surface Water5
0.034
0.014

0.06

Pesti-
cide

Dieldrin USEPA Region 9 PRGs1

USEPA Region 4 Ecological, Surface Water5
0.0042
0.0019

0.008

Pesti-
cide

Methoxychlor USEPA Region 4 Ecological, Surface Water5

USDOE Ecological PRG, Surface Water3
0.03

0.019
0.046

Pesti-
cide

Heptachlor TAGM Standards2

USEPA Region 4 Ecological, Surface Water5

DOE Ecological PRG, Surface Water3

0,01
0,0038
0.0069

0.011

Pesti-
cide

Heptachlor Epoxide USEPA Region 9 PRGs1

USEPA Region 4 Ecological, Surface Water5
0.0074
0.0038

0.009

Pesti-
cide

Toxaphene USEPA Region 9 PRGs1

USEPA Region 4 Ecological, Surface Water5
0.0611
0.0002

0.263

Metal Arsenic USEPA Region 9 PRGs1 0.045 0.17

Metal Mercury USEPA Region 4 Ecological, Surface Water5 0.012 0.018

Soil (ug/kg)

SVOC 2,4,5-Trichlorophenol TAGM Allowable Soil Concentrations6

TAGM Soil Cleanup Objective Groundwater7
001
100

154

SVOC 2,4-Dichlorophenol TAGM Allowable Soil Concentrations6 004 176

SVOC 2,4-Dinitrophenol TAGM Allowable Soil Concentrations6

TAGM Soil Cleanup Objectives, Groundwater7
002.0
200

368

SVOC 2,6-Dinitrotoluene* TAGM Allowable Soil Concentrations6 010 015.7

SVOC 4-Chloroaniline TAGM Allowable Soil Concentration 2.2 155
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SVOC 2-Chlorophenol  TAGM Allowable Soil Concentrations6 008.0 157

SVOC 2-Methylphenol USDOE Ecological PRG, Sediment12 012.0 063

SVOC 2-Nitroanaline TAGM Allowable Soil Concentrations6 004.3 067

SVOC 2-Nitrophenol TAGM Allowable Soil Concentrations6 003.3 181

SVOC 3-Nitroanaline TAGM Allowable Soil Concentrations6 005.0 083

SVOC 4-Chloro-3-methylphenol TAGM Allowable Soil Concentrations6 002.2 128

SVOC 4-Nitrophenol TAGM Allowable Soil Concentrations6 003.3 109

SVOC Acenaphthene USEPA Region 4 Ecological, Sediment8 089 160

SVOC Acenaphthylene USDOE Ecological PRG, Sediment12 130 147

SVOC Benzo(a)anthracene TAGM Allowable Soil Concentrations6 030 068

SVOC Benzo(a)pyrene USEPA Region 9 PRGs9

TAGM Soil Cleanup Objectives10
035.9
061

072

SVOC Benzo(b)fluoranthene TAGM Allowable Soil Concentrations6 011 142

SVOC Benzo(k)fluoranthene TAGM Allowable Soil Concentrations6 011 132

SVOC Chrysene TAGM Allowable Soil Concentrations6 004 055

SVOC Dibenzo(a,h)anthracene TAGM Soil Cleanup Objectives10

USDOE Ecological PRG, Sediment12
014

028.2
083

SVOC Dibenzofuran TAGM Allowable Soil Concentrations6 062 134

SVOC Diethylphthalate TAGM Allowable Soil Concentrations6 071 076

SVOC Dimethylphthalate TAGM Allowable Soil Concentrations6 020 109

SVOC Hexachlorobenzene TAGM Allowable Soil Concentrations6 014 070

SVOC Ideno(1,2,3-cd)pyrene TAGM Allowable Soil Concentrations6 032 080

SVOC Isophorone TAGM Allowable Soil Concentrations6 044 146

SVOC Nitrobenzene* TAGM Allowable Soil Concentrations6 002 014

SVOC Pentachlorophenol TAGM Allowable Soil Concentrations6 010 057
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SVOC Phenol USDOE Ecological PRG, Sediment12

TAGM Allowable Soil Concentrations6

TAGM Soil Cleanup Objectives10

32
000.3

30

57

VOC Methylene Chloride TAGM Allowable Soil Concentrations6 1 14

Pesti-
cide

Heptachlor Epoxide TAGM Allowable Soil Concentrations6 000.02 000.22

Metal Mercury DOE Ecological PRG, Soil11 000.56 006.67

* = This compound is a nitroaromatic and semi-volatile organic compound.  MDL obtained from the nitroaromatic method.
MCL = Maximum Contaminant Levels
PRG = Preliminary Remediation Goals
PCB = Polynuclear Aromatic Hydrocarbons
SVOC = Semi-volatile Organic Compounds
TAGM = New York State Department of Environmental Conservation’s (NYSDEC) Technical and Administrative Guidance

Memorandum
VOC = Volatile Organic Compound
USDOE = U.S. Department of Energy
USEPA = U.S. Environmental Protection Agency

1 -From USEPA Region 9 PRGs for Groundwater
2 -From Groundwater Standards/Criteria, NYSDEC, TAGM 4046, January, 1994
3 -From USDOE Ecological PRGs for Surface Water from PRGs for Ecological Endpoints (ES/ER/TM0162/R2), 8/24/97
4 -From USEPA Primary and Secondary MCLs for Drinking Water
5 -From Ecological Screening Values for Surface Water from USEPA Region 4 Ecological Bulletin, 5/9/96, revised 5/18/97
6 -From Allowable Soil Concentrations, NYSDEC, TAGM 4046, January, 1994
7 -From Soil Cleanup Objectives for the Protection of Groundwater, NYSDEC, TAGM 4046, January, 1994
8 -From Ecological Screening Values for Sediment from USEPA Region 4 Ecological Bulletin, 5/9/96, revised 5/18/97
9 -From USEPA Region 9 PRGs for Soil
10 -From Soil Concentrations, NYSDEC, TAGM 4046, January, 1994
11 -From USDOE Ecological PRGs for Soil from PRGs for Ecological Endpoints (ES/ER/TM0162/R2), 8/24/97
12 -From USDOE Ecological PRGs for Sediment from PRGs for Ecological Endpoints (ES/ER/TM0162/R2), 8/24/97
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TABLE 3-2

SUMMARY OF WATER COLLECTION, PRESERVATION
AND STORAGE REQUIREMENTS FOR EACH SAMPLE

Parameter Preservative Holding Time Containers
Container

Preparation

Volatile TCL Organics,
Compounds (VOCs)

4°C, No headspace,
HCL, pH <2 and
Na2S2O3, if chlorinated

14 days Three 40 ml glass vials,
with Teflon-lined
septum and screw caps

Precleaned bottles from
supplier

Semi-Volatile TCL
Organic Compounds
(SVOCs)

4°C 7 days until extraction,
40 days after extraction

Two 1-liter amber with
Teflon-lined lid (Three
1-liter for QC)

Precleaned bottles from
supplier

Total Metals HNO3, pH <2 6 months, except Hg 28
days

One 1-liter (64 oz) high
density polyethylene
bottles with Teflon-
lined lids

Precleaned bottles from
supplier

Dissolved Metals Field filtered, HNO3

pH <2
6 months, except Hg 28
days

One 1-liter (64 oz) high
density polyethylene
bottles with Teflon-
lined lids

Precleaned bottles from
supplier

Radionuclides HNO3, pH <2 6 months One 1-gallon, high
density polyethylene
bottles with Teflon-
lined lids

Precleaned bottles from
supplier

Gross " and $ HNO3, pH <2 6 months One 1-liter, high
density polyethylene
bottles with Teflon-
lined lids

Precleaned bottles from
supplier

Total Organic Carbon
(TOC)

H2SO4, pH <2, (no
headspace), 4°C

28 days One 250-ml amber
glass with Teflon-lined
lids

Precleaned bottles from
supplier

Pesticides/PCBs 4°C 7 days until extraction,
40 days after extraction

Two 1-liter (three for
QC) amber with
Teflon-lined lids

Precleaned bottles from
supplier

Nitroaromatics 4°C 7 days until extraction,
40 days after extraction

Two 1-liter (four for
QC) amber with
Teflon-lined lids

Precleaned bottles from
supplier

TCLP*  The following pertains to analysis of liquid wastes generated during the RI:

TCLP-VOCs No headspace 14 days until TCLP, 14
days after TCLP

500-ml amber glass
with Teflon-lined
septum and screw lids

Precleaned bottles from
supplier
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TCLP-SVOCs None TCLP Extraction - 14
days, Analysis
Extraction - 7 days
after TCLP Extraction,
Analysis - 40 days after
Analysis Extraction

Two 1-liter amber with
Teflon-lined lids

Precleaned bottles from
supplier

TCLP-Pesticides None TCLP Extraction - 14
days, Analysis
Extraction - 7 days
after TCLP Extraction,
Analysis - 40 days after
Analysis Extraction

Two 1-liter amber with
Teflon-lined lids

Precleaned bottles from
supplier

TCLP-Herbicides None TCLP Extraction - 14
days, Analysis
Extraction - 7 days
after TCLP Extraction,
Analysis - 40 days after
Analysis Extraction

Two 1-liter amber with
Teflon-lined lids

Precleaned bottles from
supplier

TCLP-Metals None 6 months (28 days for
Hg) until TCLP
Extraction, 6 months
(28 days for Hg) until
analysis.

One 1-liter high density
polyethylene bottles
with Teflon-lined lids

Precleaned bottles from
supplier

Reactivity 4°C 7 days One-gallon amber glass
(reactivity sample
container)

Precleaned bottles from
supplier

Corrosivity 4°C 7 days Taken from reactivity
sample container

Precleaned bottles from
supplier

Ignitability 4°C 7 days Taken from reactivity
sample container

Precleaned bottles from
supplier

*TCLP will be required for analysis of samples of investigation-derived waste.  These samples are not currently
included in the scope of work.



Karen\C:\Keri\NFSS Reports\QAPP (Phase 1)\Table3-3.wpd Maxim Technologies, Inc.1 of  2

TABLE 3-3

SUMMARY OF SOIL COLLECTION, PRESERVATION
AND STORAGE REQUIREMENTS FOR EACH SAMPLE

Parameter Preservative Holding Time Containers
Container

Preparation

Total Metals 4°C 6 months, except Hg 28
days

8-oz. glass with Teflon-
lined lid (inorganic
sample container)

Precleaned bottles from
supplier

Radionuclides None 6 months 8-oz. glass wide-
mouthed with Teflon-
lined lids

Precleaned bottles from
supplier

Gross " and $ None 6 months 4-oz. glass wide-
mouthed with Teflon-
lined lid

Precleaned bottles from
supplier

Cation Exchange
Capacity

4°C None specified Taken from inorganic
sample container

Precleaned bottles from
supplier

Pesticides/PCBs 4°C 14 days before
extraction, 40 days
after extraction

8-oz. amber glass wide-
mouthed container
(organic sample
container)

Precleaned bottles from
supplier

Volatile TCL Organics 4°C, Sodium Bisulfate1,
Methanol1

14 days 3-40-ml VOA vials
with Teflon septa, and
magnetic stir bar pre-
weighed in the
laboratory.

Precleaned bottles from
supplier, pre-weighed
at laboratory

Semi-Volatile Organic
Compounds (SVOCs)

4°C 14 days before
extraction, 40 days
after extraction

Taken from organic
sample container

Precleaned bottles from
supplier

Nitroaromatics 4°C 14 days before
extraction, 40 days
after extraction

Taken from organic
sample container

Precleaned bottles from
supplier

TOC 4°C 28 days Taken from inorganic
sample container

Precleaned bottles from
supplier

TCLP2 - The following pertains to the analysis of solid waste generated during the RI:

TCLP-VOCs no headspace TCLP - extraction 14
days, Analysis - 14
days after extraction.

Two 4-oz. wide-mouth
glass containers with
Teflon-lined lids

Precleaned bottles from
supplier

TCLP-SVOCs None TCLP extraction - 14
days, Analysis
extraction - 7 days after
TCLP extraction,
Analysis - 40 days after
TCLP extraction.

Two 16-oz. amber
wide-mouth glass with
Teflon-lined lids
(TCLP organic
container)

Precleaned bottles from
supplier
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TCLP-Pesticides None TCLP extraction - 14
days, Analysis
extraction - 7 days after
TCLP extraction,
Analysis - 40 days after
TCLP extraction.

Taken from TCLP
organic container

Precleaned bottles from
supplier

TCLP-Herbicides None TCLP extraction - 14
days, Analysis
extraction - 7 days after
TCLP extraction,
Analysis - 40 days after
TCLP extraction.

Taken from TCLP
organic container

Precleaned bottles from
supplier

TCLP-Metals None 6 months (28 days for
Hg) for TCLP-
extraction, Analysis
within 6 months (28
days Hg) after TCLP
extraction.

Taken from TCLP
organic container

Precleaned bottles from
supplier

Reactivity 4° 7 days 8-oz. amber wide-
mouth glass with
Teflon-lined lid
(reactivity container)

Precleaned bottles from
supplier

Corrosivity 4° 7 days Taken from reactivity
container

Precleaned bottles from
supplier

Ignitability 4° 7 days Taken from reactivity
container

Precleaned bottles from
supplier

1 Preserved in the field using pre-measured aliquots of preservative encapsulated in Teflon ampules.  Four sample containers will be
collected.  Two samples will be preserved with sodium bisulfate (with a stir bar included).  One sample will be preserved with
methanol.  The fourth sample will be collected in a 2-oz. container for analysis for moisture content.

2 TCLP will be required analysis for samples of investigation derived waste.  These samples are not currently included in the scope of
work.

TCLP = Toxic Characteristic Leachate Procedure
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TABLE 3-4

VOLATILE ORGANIC COMPOUNDS (5035/8260B)
TARGET COMPOUND LIST (TCL), REPORTING DETECTION LIMITS (RDLs) AND

LOWEST LIMIT FOR REPORTING (METHOD DETECTION LIMIT)1

VOLATILES
CAS

NUMBER

RDLs AND MDL

Water
µg/L

Low Soil
µg/Kg

RDL MDL RDL MDL

1. Chloromethane
2. Bromomethane
3. Vinyl Chloride
4. Chloroethane
5. Methylene Chloride

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2

1.0
1.0
1.0
1.0
5.0

0.2
0.3
0.4
0.3
1.2

1.0
1.0
1.0
1.0
5.0

0.2
0.3
0.4
0.3
1.4

6. Acetone
7. Carbon Disulfide
8. 1,1-Dichloroethene
9. 1,1-Dichloroethane
10. Cis-1,2-Dichloroethene  

67-64-1
75-15-0
75-35-4
75-34-3

156-59-2

5.0
5.0
1.0
1.0
1.0

3.7
1.8
0.7
0.4
0.7

25
5

1.0
1.0
1.0

10.3
0.3
0.3
0.1
0.1

11. trans-1,2-Dichloroethene
12. Chloroform
13. 1,2-Dichloroethane
14. 2-Butanone
15. 1,1,1-Trichloroethane

156-60-5
67-66-3

107-06-2
78-93-3
71-55-6

1.0
1.0
1.0

10.0
1.0

0.7
0.7
0.2
5.9
0.2

1.0
1.0
1.0
5.0
1.0

0.1
0.1
0.2
3.2
0.1

16. Carbon Tetrachloride
17. Bromodichloromethane
18. 1,2-Dichloropropane
19. Cis-1,3-Dichloropropene
20. Trichloroethene

56-23-5
 75-27-4
78-87-5

10061-01-5
79-01-6

1.0
1.0
1.0
1.0
1.0

0.2
0.4
0.2
0.3
0.6

1.0
1.0
1.0
1.0
1.0

0.5
0.1
0.2
0.2
0.3

21. Dibromochloromethane
22. 1,1,2-Trichloroethane
23. Benzene
24. Trans-1,3-Dichloropropene
25. Bromoform

124-48-1
 79-00-5
71-43-2

10061-02-6
75-25-2

1.0
1.0
1.0
1.0
1.0

0.3
0.4
0.3
0.3
0.4

1.0
1.0
1.0
1.0
1.0

0.2
0.3
0.5
0.3
0.3

26. 4-Methyl-2-pentanone
27. 2-Hexanone
28. Tetrachloroethene
29. 1,1,2,2-Tetrachloroethane
30. Toluene

108-10-1
 591-78-6
127-18-4
79-34-5

108-88-3

5.0
5.0
1.0
1.0
1.0

1.6
3.2
0.7
0.5
0.5

5.0
5.0
1.0
1.0
1.0

3.1
2.8
0.4
0.5
0.9

31. Chlorobenzene
32. Ethyl Benzene
33. Styrene
34. Xylene (total)

108-90-7
 100-41-4
100-42-5

1330-20-7

1.0
1.0
1.0
2.0

0.3
0.3
0.2
1.1

1.0
1.0
1.0
2.0

0.3
0.3
0.3
0.7

1 RDLs and the lowest limit for reporting are based on the most recently determined method detection limits (MDLs).  MDLs for VOCs are
determined once a year.  RDLs may vary based on moisture content, sample matrix and instrument performance.

VOC = Volatile Organic Compound

Revised data.
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TABLE 3-5

SEMI-VOLATILE ORGANIC COMPOUNDS (3550B/3510C/8270C)
TARGET COMPOUND LIST (TCL), REPORTING DETECTION LIMITS (RDLs) AND

LOWEST LIMIT FOR REPORTING (METHOD DETECTION LIMIT)1

SEMI-VOLATILES
CAS

NUMBER

RDLs AND MDL

Water
µg/L

Low Soil
µg/Kg

RDL MDL RDL MDL

1. Phenol
2. bis(2-Chloroethyl)ether
3. 2-Chlorophenol
4. 1,3-Dichlorobenzene
5. 1,4-Dichlorobenzene

108-95-2
111-44-4
95-57-8

541-73-1
76-44-10

10
10
10
10
10

0.8
2.0
2.0
3.0
2.0

333
333
333
333
333

57
53

157
129
61

6. 1,2-Dichlorobenzene
7. 2-Methylphenol
8. bis(2-Chloroisopropyl)ether
9. 4-Methylphenol
10. N-Nitroso-di-n-propylamine

95-50-1
95-48-7

396-38-329
106-44-5
621-64-7

10
10
10
10
10

3.0
2.0
1.0
2.0
2.0

333
333
333
333
333

171
63

105
153
129

11. Hexachloroethane
12. Nitrobenzene
13. Isophorone
14. 2-Nitrophenol
15. 2,4-Dimethylphenol

67-72-1
98-95-3
78-59-1
88-75-5

105-67-9

10
10
10
10
10

3.0
3.0
3.0
3.0
6.0

333
333
333
333
333

132
132
146
181
109

16. bis(2-Chloroethoxy)methane
17. 2,4-Dichlorophenol
18. 1,2,4-Trichlorobenzene
19. Napthalene
20. 4-Chloroaniline

111-91-1
120-83-2
120-82-1
91-20-3

106-47-8

10
10
10
10
10

3.0
1.0
2.0
2.0
2.0

333
333
333
333
333

169
176
186
157
155

21. Hexachlorobutadiene
22. 4-Chloro-3-methylphenol
23. 2-Methylnaphthalane
24. Hexachlorocyclopentadiene
25. 2,4,6-Trichlorophenol

87-68-3
59-50-7
91-57-6
77-47-4
88-06-2

10
10
10
10
10

4.0
3.0
3.0
4.0
1.0

333
333
333
333
333

153
128
204
193
77

26. 2,4,5-Trichlorophenol
27. 2-Chloronaphthalene
28. 2-Nitroaniline
29. Dimethylphthalate
30. Acenaphthylene

95-95-4
91-58-7
88-74-4

131-11-3
208-96-8

10
10
10
10
10

2.0
2.0
3.0
2.0
1.0

333
333
333
333
333

154
173
67

109
147

31. 2,6-Dinitrotoluene
32. 3-Nitroaniline
33. Acenaphthene
34. 2,4-Dinitrophenol

606-20-2
99-09-2
83-32-9
51-28-5

10
10
10
20

1.0
2.0
2.0
8.0

333
333
333
667

140
83

160
368



TABLE 3-5

SEMI-VOLATILE ORGANIC COMPOUNDS (3550B/3510C/8270C)
TARGET COMPOUND LIST (TCL), REPORTING DETECTION LIMITS (RDLs) AND

LOWEST LIMIT FOR REPORTING (METHOD DETECTION LIMIT)1

SEMI-VOLATILES
CAS

NUMBER

RDLs AND MDL

Water
µg/L

Low Soil
µg/Kg

RDL MDL RDL MDL
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35. Dibenzofuran
36. 2,4-Dinitrotoluene
37. Diethylphthalate
38. 4-Chlorophenyl-phenyl ether
39. Fluorene

132-64-9
121-14-2
84-66-2

7005-72-3
86-73-7

10
10
10
10
10

4.0
1.0
2.0
3.0
2.0

333
333
333
333
333

134
117
76

145
114

40. 4-Nitroaniline
41. 4,6-Dinitro-2-methylphenol
42. N-nitrosodiphenylamine
43. 4-Bromophenyl-phenylether
44. Hexachlorobenzene

100-01-6
534-52-1
86-30-6

101-55-3
118-74-1

10
10
10
10
10

1.0
1.0
1.0

0.03
3.0

333
333
333
333
333

103
101
287
110
70

45. Pentachlorophenol
46. Phenanthrene
47. Anthracene
48. Carbazole
49. Di-n-butylphthalate

87-86-5
85-01-8

120-12-7
86-74-8
84-74-2

20
10
10
10
10

3.0
2.0
2.0

1.52
3.0

667
333
333
333
333

57
60
88
98
73

50. Fluoranthene
51. Pyrene
52. Butylbenzylphthalate
53. 3,3'-Dichlorobenzidine
54. Benzo(a)anthracene

206-44-0
129-00-0
85-68-7
91-94-1
56-55-3

10
10
10
20
10

3.0
2.0
4.0
4.0
3.0

333
333
333
667
333

65
72
90

278
68

55. Chrysene
56. bis(2-Ethylhexyl)phthalate
57. Di-n-octylphthalate
58. Benzo(b)fluoranthene
59. Benzo(k)fluoranthene

218-01-9
117-81-7
117-84-0
205-99-2
207-08-9

10
10
10
10
10

2.0
4.0
4.0
5.0
3.0

333
333
333
333
333

55
299
174
142
132

60. Benzo(a)pyrene
61. Indeno(1,2,3-cd)pyrene
62. Dibenz(a,h)anthracene
63. Benzo(g,h,i)perylene
64. 4-Nitrophenol

50-32-8
193-39-5
53-70-3

191-24-2
100-02-7

10
10
10
10
10

2.0
3.0
2.0
2.0
3.5

333
333
333
333
333

72
80
83
81

109

65. Benzoic Acid 65-85-0 20 9.0 1667 893

1 RDLs and the lowest limit for reporting are based on the most recently determined method detection limits (MDLs).  These are
calculated once a year.  RDLs may vary based on moisture content, matrix interference and instrument performance.

Revised data.
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TABLE 3-6

PESTICIDES AND PCBs  (3550B/3510C/8081A/8082)
TARGET COMPOUND LIST (TCL), REPORTING DETECTION LIMITS (RDLs) AND

LOWEST LIMIT FOR REPORTING (METHOD DETECTION LIMIT)1

PESTICIDES/ARCLORS
CAS

NUMBER

RDLs AND MDL

Water
µg/L

Low Soil
µg/Kg

RDL MDL RDL MDL

1. alpha-BHC
2. beta-BHC
3. delta-BHC
4. gamma-BHC (Lindane)
5. Heptachlor

319-84-6
319-85-7
319-86-8
58-89-9
76-44-8

0.020
0.020
0.020
0.020
0.020

0.003
0.003
0.003
0.004
0.011

0.67
0.67
0.67
0.67
0.67

0.27
0.39
0.29
0.35
0.44

6. Aldrin
7. Heptachlor epoxide
8. Endosulfan I
9. Dieldrin
10. 4,4'-DDE

309-00-2
1024-57-3
959-98-8
60-57-1
72-55-9

0.020
0.020
0.020
0.040
0.040

0.005
0.009
0.011
0.008
0.007

0.67
0.67
0.67
1.33
1.30

0.26
0.22
0.46
0.74
0.56

11. Endrin
12. Endosulfan II
13. 4,4'-DDD
14. Endosulfan sulfate
15. 4,4'-DDT

72-20-8
33213-65-9

72-54-8
1031-07-8

50-29-3

0.040
0.040
0.040
0.040
0.040

0.008
0.007
0.018
0.017
0.010

1.33
1.33
1.30
1.33
1.30

0.69
0.69
0.60
0.92
0.81

16. Methoxychlor
17. Endrin ketone
18. Endrin aldehyde
19. alpha-Chlordane
20. gamma-Chlordane

72-43-5
53494-70-5
7421-36-3
5103-71-9
5103-74-2

0.200
0.040
0.040
0.020
0.020

0.046
0.009
0.011
0.009
0.007

6.7
1.33
1.33
0.67
0.67

3.60
0.82
1.01
0.45
0.47

21. Toxaphene
22. Aroclor-1016
23. Aroclor-1221
24. Aroclor-1232
25. Aroclor-1242

8001-35-2
126-74-11-2
11104-28-2
11141-16-5
53469-21-9

1.0
0.10
0.10
0.10
0.10

0.263
0.04
0.02
0.02
0.05

33
3.33
3.33
3.33
3.33

11.09
1.22
2.82
1.63
1.67

26. Aroclor-1248
27. Aroclor-1254
28. Aroclor-1260

12672-29-6
11097-69-1
11096-82-5

0.10
0.10
0.10

0.05
0.03
0.06

3.33
3.33
3.33

0.91
1.16
0.94

1 RDLs and the lowest limit for reporting are based on the most recently determined method detection limits (MDLs).  These are
calculated once a year.  RDLs may vary based on moisture content, matrix interference and instrument performance.  There is no
difference between the preparation of low and medium soil samples in this method for the analysis of Pesticides/Aroclors.
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TABLE 3-7

NITROAROMATIC COMPOUNDS  (8330)
TARGET COMPOUND LIST (TCL), REPORTING DETECTION LIMITS (RDLs) AND

LOWEST LIMIT FOR REPORTING (METHOD DETECTION LIMIT)1

NITROAROMATICS
CAS

NUMBER

RDLs AND MDL

Water
µg/L

Low Soil
µg/Kg

RDL MDL RDL MDL

1. HMX
2. RDX
3. 1,3,5-Trinitrobenzene
4. 1,3-Dinitrobenzene
5. Tetryl

2691-41-0
121-82-2
99-35-4
99-65-0

479-45-8

0.1039
0.1039
0.1039
0.1039
0.1039

0.026
0.022
0.055
0.017
0.090

80
80
80
80
80

16.8
12.5
11.8
13.4
15.5

6. Nitrobenzene
7. 2,4,6-Trinitrotoluene
8. 4-Amino-2,6-Dinitrotoluene
9. 2-Amino-4,6-Dinitrotoluene
10. 2,6-Dinitrotoluene

98-95-3
118-96-7

1946-51-0
35572-78-2

606-20-2

0.1039
0.1039
0.1039
0.1039
0.1039

0.038
0.019
0.043
0.077
0.027

80
80
80
80
80

14.0
14.1
10.1
13.4
15.7

11. 2,4-Dinitrotoluene
12. 2-Nitrotoluene
13. 4-Nitrotoluene
14. 3-Nitrotoluene

121-14-2
88-72-2
99-99-0
99-08-1

0.1039
0.1039
0.1039
0.1039

0.021
0.033
0.040
0.041

80
80
80
80

12.0
15.2
11.6
11.6

1 RDLs and the lowest limit for reporting are based on the most recently determined method detection limits (MDLs).  These are
calculated once a year.  RDLs may vary based on moisture content, matrix interference and instrument performance.

Revised data.
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TABLE 3-8

INORGANIC (inc. Misc. Parameters)
TARGET COMPOUND LIST (TCL), REPORTING DETECTION LIMITS (RDLs) AND

LOWEST LIMIT FOR REPORTING (METHOD OR INSTRUMENT DETECTION LIMIT)1

PESTICIDES/ARCLORS

RDLs AND MDL

Water
µg/L

Low Soil
µg/Kg

RDL MDL RDL MDL

1. Aluminum
2. Antimony
3. Arsenic
4. Barium
5. Beryllium
6. Boron

50
10
32

5
5

50

24.3
2.91
0.172

0.19
0.08
2.91

2500
500
1502

250
250

2500

12.5
145
1332

7.5
4

127

7. Cadmium
8. Calcium
9. Chromium
10. Cobalt
11. Copper

5
100

5
5
5

0.36
6.56
0.80
0.84
1.54

250
5000
250
250
250

18
328
40
42
77

12. Iron
13. Lithium
14. Lead
15. Magnesium
16. Manganese
17. Mercury

50
22

22

10
10
0.2

15.7
0.122

0.012

5.26
0.24
0.04

5000
502

502

500
500
33.3

795
5.12

0.52

263
12

6.67

18. Nickel
19. Potassium
20. Selenium
21. Silver
22. Sodium

5
100
52

12

100

1.03
33.07
1.062

0.012

63.01

250
5000
1502

502

5000

51.5
1650
532

452

3150

23. Thallium
24. Vanadium
25. Zinc
26. Cation Exchange Capacity
27. TOC

0.52

5
5

NA
0.54

0.01
0.77
0.56
NA
NA

252

250
250

5.003

1004

0.52

38.5
28
NA
NA

1 RDLs and lowest limit for reporting are based on the most recently determined method detection limits (MDLs) for the TJA 61E
TRACE ICP.  MDLs are calculated annually.  Instrument detection limits (IDLs) are calculated quarterly.  RDLs may vary based on
moisture content, matrix interference and/or IDL instrument performance. 

2 Arsenic, lithium, lead, selenium, silver and thallium analyzed using ICP-MS.

3 Units in meg/kg.

4 Units in mg/L.

Revised data.
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TABLE 3-9

PARAMETERS AND METHOD REPORTING LIMITS FOR THE TOXICITY CHARACTERISTIC
LEACHATE (40 CFR PART 261) PROCEDURE*

Method No. Compound Reporting Limit (ug/L)

Constituent Metals

6010/7000 Series Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

500
10,000

100
500
500
20

100
500

Pesticides & Herbicides

8081A
8151A
8081A
8081A
8081A

8081A
8151A

Chlordane
2.4-D
Endrin
Heptachlor (and its hydroxide)
Lindane
Methoxychlor
Toxaphene
2,4,5-TP (Silvex)

12.5
10
1

1.0
1.0
10
50
20

Semi-Volatile Compounds

8270C o-Cresol
m/p-cresol
Cresol (total)
1,4-Dichlorobenzene
2,4-Dinitrotoluene
Hexachlorobenzene
Hexachloro-1,3-butadiene
Hexachloroethane
Nitrobenzene
Pentachlorophenol
Pyridine
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

100
100
100
100
100
100
100
100
100
100
100
100
100

Volatile Compounds

8260B Benzene
Carbon tetrachloride
Chlorobenzene
Chloroform
1,2-dichloroethane
1,1-dichloroethylene
Methyl ethyl ketone
Tetrachloroethylene
Trichloroethylene
Vinyl chloride

25
25
25
25
25
25
50
25
25
25

*TCLP will be required analysis for samples of investigation derived waste.  These samples are not currently included
in the scope of work.
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TABLE 3-10

RADIONUCLIDES
MINIMAL DETECTABLE ACTIVITY (MDA)

FOR REPORTING

PARAMETER METHOD

MDA

Water
pCi/L

Low Soil
pCi/L

Thorium-230 HASL 300 0.5 5

Radium-226 903.1
Radon Emanation

1 1

Uranium-235/238 HASL 300 0.5 1

Total Uranium ASTM D5174 11 11

Gross " EPA 900 2 4

Gross $ EPA 900 2 10

1 Reported in ug/L for water and ug/g for soil.
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TABLE 5-1

SUMMARY OF PROCEDURES FOR SHIPMENT OF
SAMPLES TO THE EXTERNAL LABORATORY

1. Only one site will be listed per Chain of Custody Form.  The top original goes with the samples; a copy
is saved for the sampler’s files.

2. A contact dose rate will be obtained for each sample by the Radiation Safety Office (RSO).  The dose
rate will be placed on the chain-of-custody.

3. Each sample must be labeled with the date, time of collection, site name, and brief description on label
that will not float/soak off as described in Section 5.1.

4. Waterproof metal (or equivalent strength plastic) ice chests or coolers only.

5. After filling out pertinent information on sample label and tag, put sample in bottle or vial and screw on
lid.  For bottles other than VOA vials, secure lid with strapping tape.  Tape on VOA vials may cause
contamination.  Secure string from numbered, approved tag around lid.

6. Mark volume level on bottle with grease pencil.

7. Place about 3" of inert cushioning material such as bubble wrap in bottom of cooler.

8. Wrap sample bottles in bubble wrap and enclose bottles in clear plastic bags, through which sample tags
and labels are visible, and seal bag.  Place bottles upright in cooler in such a way that they do not touch
and will not touch during shipment.

9. Put in additional inert packing material such as styrofoam pieces to partially cover sample bottles (more
than half-way).  Place ice (double-bagged) around, among, and on top of sample bottles.  Put one
temperature blank in each cooler.

10. Fill cooler with cushioning material.

11. Put paperwork (Chain of Custody record) in waterproof plastic bag and tape it with masking tape to the
inside of the lid of the cooler.

12. Tape drain shut.

13. Secure lid by taping.  Wrap cooler completely with strapping tape at a minimum of two locations.  Do
not cover any labels.

14. Attach completed shipping label to top of cooler.

15. Put “This Side Up” labels on all four sides and “Fragile” labels on at least two sides.
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SUMMARY OF PROCEDURES FOR SHIPMENT OF
SAMPLES TO THE EXTERNAL LABORATORY

(Continued)
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16. Affix numbered and signed custody seals on front right and back left of cooler.  Cover seals with wide,
clear tape.

17. Affix any Department of Transportation (DOT) required radioactive labels as directed by the RSO.

18. Remember that each cooler cannot exceed the weight limit set by the shipper.

19. Both sample label and custody documents must be filled out in indelible ink.
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TABLE 6-1

ANALYTICAL METHODS1

Soil Samples

Nitroaromatics 8330

TOC 9060

Mercury 7471A

Arsenic, Lead, Lithium, Selenium, Silver, Thallium 3050B/6020

TAL Metals2 3050B/6010B

Volatile Organic Compounds (VOCs) 5035/8260B

Semi-Volatile Organic Compounds (SVOCs) 3550B/8270C

Pesticides/PCBs 3550B/8081A/8082

TCLP Extraction 1311

Gross " and $ 900, Gas Flow, Modified

Thorium-230 HASL 300, Gamma Spec

Radium-226 HASL 300, Gamma Spec

U-235/238 HASL 300, Gamma Spec

Total Uranium ASTM D5174, KPA

Cation Exchange Capacity 9081

Reactivity SW-846, Section 7.3

Corrosivity 9040B

Ignitability SW-846-1110

Water Samples

Herbicides (TCLP only)3 3510C/8151A

Dissolved/Total Arsenic, Lead, Lithium, Silver, Thallium 3010A/3020A/6020

Dissolved/Total Mercury 7470A

Other Dissolved Total/TAL Metals 3010A/3020A/6010B

VOCs 5030B/8260B

Pesticides/PCBs 3510C/8081A/8082

Semi-Volatiles 3510C/8270C
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ANALYTICAL METHODS1

Karen\C:\Keri\NFSS Reports\QAPP (Phase 1)\TABLE6-1.WPD Maxim Technologies, Inc.2 of  2

Nitroaromatics 8330

TCLP Extraction3 1311

Gross " and $ 900, Gas Flow

Radium-226 903.1 Modified, Radon Emanation

Thorium-230 HASL 300, Alpha Spec

Uranium-235/238 HASL 300, Alpha Spec

Total Uranium ASTM D5174, KPA

Reactivity SW-846, Section 7.3

Corrosivity 9040B

Ignitability SW-846-1110

Geotechnical Methods

Particle Size Analysis of Soil ASTM D422

Liquid Limit, Plastic Limit and Plasticity Index of Soil ASTM D4318

Moisture Content ASTM D2216

Soil Density In-Place ASTM D2937

1 The most recently promulgated versions of the methods cited above will be used unless otherwise instructed.

2 Using TJA 61E Trace ICP.

3 TCLP will be required analysis for samples of investigation derived waste.  These samples are not currently included
in the scope of work.  All other TCLP parameters identified in Table 3-8.

ASTM = American Society for Testing and Materials
PCB = Polychlorinated Biphenyls
TAL = Target Analyte List
TCLP = Toxic Characteristic Leachate Procedure
TOC = Total Organic Carbon



Karen\C:\Keri\NFSS Reports\QAPP (Phase 1)\TABLE6-2.WPD Maxim Technologies, Inc.1 of  2

TABLE 6-2

SUMMARY OF GEL LABORATORY
STANDARD OPERATING PROCEDURES (SOPs)

SOP SOP NUMBER SW-846 METHOD

Soils

TAL Metals by ICP-MS GLA-MA-E-13
GLA-MA-E-14

3050B
6020

TAL Metals by TJA 6E TRACE ICP GL-MA-E-006
GL-MA-E-013

6010B
3050B

Mercury by Cold Vapor GL-MA-5-010 7471A

Total Organic Carbon (TOC) GL-GC-E-006 9060

Volatile Organic Compounds (VOCs)
by GC/MS

GL-OA-E-039
GL-OA-E-038

5035
8260B

Semi-Volatiles GL-OA-E-010
GL-OA-E-009

3550B
8270C

Pesticides/PCBs by GC GL-OA-E-041
GL-OA-E-040
GL-OA-E-010

8081A
8082

3550B

Nitroaromatics by HPLC GL-OA-E-033 8330

Gross " and $ GL-EPI-A-001
GL-EPI-A-001B

900, Gas Flow, Modified

Thorium-230 GL-EPI-A-013 HASL 300, Gamma Spec

Radium-226 GL-EPI-A-013 HASL 300, Gamma Spec

U-235/238 GL-EPI-A-013 HASL 300, Gamma Spec

Total Uranium GL-EPI-A-023 ASTM D5174, KPA

Cation Exchange Capacity GL-GC-E-043 9081

Reactivity GL-GC-E-069 SW-846, Section 7.3

Corrosivity GL-GC-E-023 9040

Ignitability GL-GC-E-027 SW-846-1110

TCLP (prep) GL-LB-E-006 1311

TOC GL-GC-E-006 9060
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SOP SOP NUMBER SW-846 METHOD
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Water

TAL Metals by ICP1 GL-MA-E-007
GL-MA-E-006
GL-MA-E-008

3020A
6010B
3010A

Metals by ICP-MS GL-MA-E-007
GL-MA-E-008
GL-MA-E-014

3020A
3010A
6020

Mercury by Cold Vapor GL-MA-E-010 7470A

Volatile Organic Compounds
(VOAs) by GC/MS

GL-OA-E-038
GL-OA-E-038

5030B
8260B

Semi-Volatile Organic Compounds
(BNAs) by GC/MS

GL-OA-E-013
GL-OA-E-009

3510C
8270C

Pesticides/PCBs GL-OA-E-013
GL-OA-E-041
GL-OA-E-040

3510C
8081A
8082

Nitroaromatics by HPLC GL-OA-E-033 8330

Herbicides (TCLP only) GL-OA-E-015 8151A

TCLP (prep) GL-LB-E-006 1311

Gross " and $ GL-EPI-A-001 900, Gas Flow

Thorium-230 GL-EPI-A-012 HASL 300, Alpha Spec

Radium-226 GL-EPI-A-008 903.1, Modified, Radon Emission

U-235/238 GL-EPI-A-011 HASL 300, Alpha Spec

Total Uranium GL-EPI-A-023 ASTM D5174, KPA

Reactivity GL-GC-E-069 SW-846, Section 7.3

Corrosivity GL-GC-E-023 9040

Ignitability GL-GC-E-027 SW-846-1110
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TABLE 12-1

PREVENTATIVE MAINTENANCE SCHEDULE

Instrument Activity Frequency

Gas Chromatograph Change septa As needed

Check carrier gas Daily before sequence

Check carrier gas As needed (pressure <500 psi)

Trim capillary column As needed

Replace in-line filters As needed

Clean detectors As needed

Refurbish detectors As needed

Check system for leaks As needed

Replace injection port liner Daily

Clean injection port Weekly or as needed

Bake-out column Daily before sequence

Mass Spectrometer Clean source and system As needed

Change pump oil As needed

Check vacuum Daily before sequence

Replace filaments As needed

High Performance Liquid Chromatograph Check piston seals Weekly, replace as needed

Check, replace or rebuild the check valves Weekly (replace/rebuild as needed)

Clean detector flow cell As needed

Check pumps Daily

Replace guard column frits As needed

Clean detectors As needed

Degassed and leak checked Daily

System/air pressure Daily

Auto-injector syringes Daily

Atomic Absorption Spectrophotometer Clean furnace windows Daily

(Furnace and Cold Vapor) Check plumbing connections Daily

Change graphite tubes As needed

Clean sample cells Daily

Check gases Daily

Change graphite contact rings As needed
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Inductively Coupled Plasma (ICP) Check and clean the torch, nebulizer, and
O rings

As needed

Check tubing As needed

Check gas pressure Daily

Cold Vapor Analyzer Clean adsorption cell Daily

Clean gas/liquid separator Daily

Replace pump tubing Weekly

Change drying column Weekly

Autoanalyzer Clean or replace tubing As needed

Check tubing Daily

Check and clean optics As needed

Clean flow cell As needed

Replace the lamp As needed

Ion Chromatograph Check system for leaks Weekly

Check line pressure and piston seals Weekly

Clean cell electrodes Monthly

Clean injection loops As needed

Change columns As needed

Replace the tubing in sample path As needed



1 of  4Karen\C:\Keri\NFSS Reports\QAPP (Phase 1)\Table12-2.wpd Maxim Technologies, Inc.

TABLE 12-2

RADIOCHEMISTRY EQUIPMENT MAINTENANCE SCHEDULES

System Type Frequency

Gamma Spectrometers Instrument Check Performed daily in accordance with GEL SOP “Gamma
Spectroscopy System Operation” (GL-EPI-I-001), to verify
proper performance of the detector prior to the analysis of any
samples.  Out of specification parameters are to be noted in the
instrument maintenance log and if necessary the detector
removed from service until satisfactory completion of the daily
instrument checks.

Instrument Background Performed weekly in accordance with GEL SOP “Gamma
Spectroscopy System Operation” (GL-EPI-I-001), to verify the
absence of any detector or shield contamination.  If any
contamination is noted the affected detector shall be removed
from service until the source of the contamination can be
identified and removed.

Liquid Nitrogen Fill Performed weekly, each Dewar must be filled with liquid
nitrogen to ensure proper operation of the gamma detectors. 
Intrinsic germanium detectors are cooled with liquid nitrogen to
eliminate the thermal excitation (noise) in the germanium
crystal.  The completion of the filling shall be noted on the
detector fill log.

Software Backups Approximately once a month the sample analysis records
accumulated on the workstation data disk are backed up onto
4mm DATA tapes.  This function can be accomplished on a
more frequent basis if the availability of disk space for sample
archival becomes a problem.

Efficiency Calibration Performed annually in accordance with GEL SOP “Gamma
Spectroscopy System Operation” (GL-EPI-I-001), the detection
efficiency is verified and/or updated to ensure the accurate
quantitation of samples.

Filter Cleaning The filter on the air intake of the instrument cabinet shall be
cleaned as a minimum quarterly.

Alpha Spectrometry
System

Pulser Checks Performed daily in accordance with GEL SOP “Alpha
Spectroscopy System” (GL-EPI-I-009), a daily pulser check is
performed on each alpha spectrometer to verify the detector
operation and energy calibration.  Out of specification
parameters are to be noted in the instrument maintenance log and
if necessary the detector removed from service until satisfactory
completion of the daily instrument checks.
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Alpha Spectrometry
System - (Continued)

Efficiency Calibration Performed monthly in accordance with GEL SOP “Alpha
Spectroscopy System” (GL-EPI-I-009), each alpha spectrometer
is recalibrated for energy, FWHM, and efficiency.  Out of
specification parameters are to be noted in the instrument
maintenance log and if necessary the detector removed from
service until satisfactory completion of the daily instrument
checks.

Background Checks Performed weekly in accordance with GEL SOP “Alpha
Spectroscopy System” (GL-EPI-I-009), the alpha spectrometer
chambers are cleaned and the background for each detector is
measured, archived, and compared to established limits to
identify any out of specification conditions.  Out of specification
parameters are to be noted in the instrument maintenance log and
if necessary the detector removed from service until satisfactory
completion of the weekly instrument checks.

Software Backups Approximately once a month the sample analysis records
accumulated on the workstation data disk are backed up onto
4mm DATA tapes.  This function can be accomplished on a
more frequent basis if the availability of disk space for sample
archival becomes a problem.

Vacuum Pump Oil The oil in the alpha spectrometry system vacuum pumps shall be
changed as a minimum of semi-annually.

Filter Cleaning The filter on the air intake of the instrument cabinet shall be
cleaned as a minimum quarterly.

Gas Flow Proportional
Counters

Background and
Efficiency Checks

Performed daily in accordance with the applicable instrument
SOP, a daily background and efficiency check are performed on
each gas flow proportional counter to verify the detector
operation and energy calibration.  Out of specification
parameters are to be noted in the instrument maintenance log and
if necessary the detector removed from service until satisfactory
completion on the daily instrument checks.

Background Checks Performed weekly in accordance with the applicable instrument
SOP, the instrument is cleaned and the background for each
detector is measured, archived, and compared to established
limits to identify any out of specification conditions.  Out of
specification parameters are to be noted in the instrument
maintenance log and if necessary the detector removed from
service until satisfactory completion of the weekly instrument
checks.
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Gas Flow Proportional
Counters -
(Continued)

Annual Efficiency
Calibration

Performed annually in accordance with the applicable instrument
and method SOPs, the detector efficiency is verified and/or
updated to ensure the accurate quantitation of samples.

Monthly Software
Backups

Approximately once a month the sample analysis records
accumulated on the instrument data disk are backed up onto
4mm DATA Disks.  This function can be accomplished on a
more frequent basis if the availability of disk space for sample
archival becomes a problem.

Sample Changer
Cleaning

The sample changer assembly should be vacuumed periodically
to minimize the accumulation of dust in the instrument.

Gas Supply Changes At or near depletion of the gas supply to the instrument, the gas
bottle shall be changed and the appropriate entry shall be made
in the P-10 log book.

Liquid Scintillation
Counter

Daily Checks Performed in accordance with GEL SOP “Beckman LS-
6000/6500 Operating Procedures” (GL-EPI-I-004), a daily
instrument check is performed to verify the detector operation
and energy calibration.  Out of specification parameters are to be
noted in the instrument maintenance log and if necessary the
detector removed from service until satisfactory completion of
the daily instrument checks.

Annual Efficiency
Calibration

Performed annually in accordance with the applicable instrument
and method SOPs, the detection efficiency is verified and/or
updated to ensure the accurate quantitation of samples.

Sample Changer
Cleaning

The sample changer assembly should be vacuumed periodically
to minimize the accumulation of dust in the instrument.

Health Physics
Radiation Detection

Daily Checks Performed daily when in use, the background and efficiency of
each instrument is checked to ensure the proper operation of
radiation detection equipment.  The results of the daily checks
are recorded in the applicable instrument log book.

Annual Efficiency
Calibration

Performed annually in accordance with the manufacturers
specification, the detection efficiency is verified and/or updated
to ensure the accuracy.
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Lucas Cell Counters Daily Checks Performed in accordance with GEL SOP “Ludlum Model 2000
Lucas Cell Counter Operating Instructions” (GL-EPI-I-007), a
daily instrument check is performed to verify the detector
operation.  Out of specification parameters are to be noted in the
instrument maintenance log and if necessary the detector
removed from service until satisfactory completion of the daily
instrument checks.

PMT Cleaning Weekly, the window of the PMT shall be cleaned to reduce the
interference from dust accumulation.
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SAMPLING PROCEDURES POLICY STATEMENT

The overall objectives of Maxim's sampling programs are to obtain and to document obtaining
environmental samples which are representative of the media investigated. Project sampling plans,
project reviews, and standard operating procedures are used to achieve these objectives.

Maxim's Standard Operating Procedures for Sampling are presented in this document. In the absence
of project-specific written guidance, use of these procedures is mandatory for all sampling staff.
Amendments or changes to this document are allowed only by written authorization from the
Manager of Engineering and Science. This document will be reviewed at least annually by that
Manager or his designee(s) and updated to incorporate changes in procedures, practice, or policy that
have occurred.

Prepared by:

Prepared by:
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1.0  INTRODUCTION

This guideline for sample collection procedures is based on Maxim's experience with a wide variety
of environmental sample collection projects. These procedures will prove suitable for use at most
sites.

These procedures are generic in nature.  Each site will have unique characteristics, and the
procedures may need to be modified to adjust to these conditions. Document these modifications in
your field logs.  Certain clients such as the USACE and the USEPA have promulgated their own
guidelines, which on jobs for those clients take precedence over those in this manual.

These procedures are accepted by Maxim as standard operating procedures and are meant as
guidelines for establishing the approach to be taken at a specific site.

1.1  Recording of Sampling Information

Even samples obtained in accordance with appropriate procedures are of little value unless the
necessary information concerning source, sampling procedures, and conditions which might affect
results is captured and accompanies other sampling data through the chain of activities which
culminates in the project report. Many projects are governed by sampling plans and data capture
sheets designed by clients. These should be used as appropriate. In all cases, however, a Maxim
Sampling Information Form (Exhibit 1-1) should be completed and submitted to the Project Manager
with a copy to the Project File. Information entered need not reiterate that presented in the sampling
plan but should incorporate it by reference. (For example, if the "purpose of sampling" at a given site
is based on a specific sampling plan, simply cite the plan specifically.)

Complete the form as follows:

a. Enter Project", "Client, and Location" as entered in project files.

b. Enter date of sampling.

c. "Purpose of Sampling" - a statement explaining the information that is to be gained
through the program. For example, "to obtain groundwater data for quarterly
monitoring program".

d. Enter information under "Samples Obtained” as recorded in your field logs and on
custody sheets. This includes the sample designation, date/time of collection,
medium, analysis parameters, and location.  Enter a brief description of "methods
used."  For example, composite from entire interval in split spoon."  Enter sample
locations which will allow you and/or the Project manager to locate the point
sampled. Accompany with sketch maps if needed. Include depth interval, information
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on compositing, etc.  Other pertinent information includes all characteristics of the
sampling event which you as the sampler feel might affect sampling results. YOU
MAY BE THE ONLY INDIVIDUAL INVOLVED IN THE PROJECT WHO SEES
THE SITE. PASS ON IMPORTANT SITE INFORMATION.

1.2 Purposes and General Considerations of a Sampling Program

Sampling is conducted for many purposes. In some instances, it is performed to determine
compliance with existing regulations. In other cases, it is conducted to obtain data for purposes of
classifying, treating, recovering, recycling, or determining compatibility characteristics of the wastes.
Sampling is also conducted as part of research activities and for determining the potential threat to
human health and the environment from past waste disposal practices.

In general, sampling requires the collection of adequate-sized, representative samples of the body
of wastes. Sampling situations vary widely and therefore no universal sampling procedure can be
recommended. Rather, several procedures are outlined for sampling different types of wastes in
various states and containers.

These procedures require a plan of action to ensure safety of sampling personnel, minimize sampling
time and cost, reduce errors in sampling, and protect the integrity of the samples after sampling. The
following steps are important to this plan of action:

 1. Research background information about the site and analyte(s) of concern.

 2. Determine what should be sampled.

 3. Select the proper sampling equipment.
(A checklist of in-house field equipment is provided in Appendix A)

 4. Select the proper sample container and closure (Tables 1-1 and 1-2).

 5. Design an adequate sampling plan that includes the following:

a) Choice of the optimum sampling approach. 
b) Determination of the number of samples to be taken. 
c) Determination of the volumes of samples to be taken.

 6. Establish and observe necessary sampling procedures.

 7. Preserve samples properly (Tables 1-1 and 1-2).

 8. Label samples and protect them from tampering.
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 9. Record all sample information in a field notebook and/or Sampling Information Form.

10. Fill out chain of custody record.

11. Fill out the sample analysis request sheet.

12. Deliver or ship the samples to the laboratory for analysis.

1.3  Background Information About the Analyte(s) of Concern

Accurate background information about the analyte(s) to be sampled is important in planning any
sampling activity. The information is used to determine the types of protective and sampling
equipment to be used, sampling precautions to be observed, and the types of samplers, sample
containers, container closures, and preservatives required (Tables 1-1 and 1-2). Generally, the
information about the analyte(s) determines the kind of sampling scheme to be used.

1.4  Selection of Sampler, Sample Container, Container Lid, and Lid Lining

1.4.1  Samplers

The most important considerations in selecting sampling equipment are ability to obtain a
representative sample and compatibility with analytical requirements. The sampling equipment must
not contaminate the sample.  Samplers for various media are discussed in subsequent sections of this
manual.

1.4.2  Containers and Lids

The most important factors to consider when choosing containers for hazardous waste samples are
compatibility, resistance to breakage, and volume. Containers must not melt, rupture, or leak as a
result of chemical reactions with constituents of the samples. Thus, it is important to have some idea
of the components of the material to be sampled. The containers must also be transported to the
laboratory. Containers with wide mouths are desirable to facilitate transfer of samples from samplers
to containers. Also, the containers must be large enough to contain the required volume of sample.
Tables 1-1 and 1-2 summarize appropriate containers for specific analytical parameters.

The containers must have tight, screw-type lids. Plastic bottles are usually provided with screw caps
with liners made of the same material as the bottles. No cap liners are usually required. Plastic or
metallic caps with teflon liners are recommended to be used with glass bottles.

Discuss containers, closures, and shipping requirements with laboratory and shipping/receiving
personnel.
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1.5  Sampling Plan

A site-specific sampling plan should be developed before any sampling is attempted. The plan must
be consistent with the objectives of the sampling. It will include the selected point(s) of sampling
and the intended numbers, volumes, and types (i.e., composite, grab, etc.) of samples to be taken.
This plan will become a part of the permanent project file.

Sufficient volume of a sample, representative of the main body of the waste, must be collected. This
sample must be adequate in size for all needs, including laboratory analysis, splitting with other
organizations involved, etc.  Establish volumes needed prior to sampling.  Discuss this with
laboratory personnel and/or the client.

1.6  Sampling Precautions and Protective Gear

Proper safety precautions must be observed while sampling. A person collecting a sample must be
aware of the hazards associated with the sample. The background information obtained about the
analyte(s) should be helpful in deciding the extent of sampling safety precautions to be observed and
in choosing protective equipment to be used.

For General Requirements concerning the health and safety aspects of contamination assessments
see Maxim's General Health and Safety Standard Operating Procedures (SOPs). For all field
activities a Site-Specific Safety Plan must be developed and presented to all participants prior to
sampling. THE SITE-SPECIFIC SAFETY PLAN MUST BE REVIEWED BY THE FIELD
HEALTH AND SAFETY OFFICER PRIOR TO SAMPLING.
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2.0  GROUNDWATER MONITORING

The procedures described herein are general, reflecting basic industry standards and accepted
practice.  Many clients, and many situations, dictate different or additional procedures. Check with
the client and/or senior Maxim geologist/groundwater personnel prior to instituting a groundwater
monitoring program.

2.1  Drilling Requirements

Under most conditions, hollow stem augers will be the specified drilling techniques through
unconsolidated materials.

2.1.1  Drilling Methods

2.1.1.1  Hollow Stem Auger Drilling - Auger diameters will vary depending upon the well size and
sampling requirements set forth in a specific scope of work. Generally, for the installation of a 2-inch
diameter permanent well, a 4-1/4 inch ID hollow stem auger should be used. Installation of the well
casing can be accommodated through the inside of this size auger. The installation of 4-inch wells
requires 6-1/4 inch ID augers.

2.1.1.2  Geoprobe Drilling - Geoprobe drilling methods may be used to install temporary well
points. A 1.4 inch diameter large-bore sampler creates a 2-inch hole through which a 0.76 inch (ID)
Mill-slotted steel screen or a PowerPunch assembly may be lowered or pushed.

2.1.2  Specific Elements

2.1.2.1  Fluid Additives - Bentonite will generally be the only drilling additive accepted for monitor
well borings. No organic additives shall be used. The use of any bentonite shall be subject to the
approval of the Project Manager, including that used for drilling mud, grout seals, etc. Water used
to develop the bentonite slurry must be from an approved source.  The use of water or other
circulating fluids during drilling is discouraged.

2.1.2.2  Water - The source(s) of water to be used in any phase of the well construction, including
drilling, grouting, sealing, purging, well installation, well development or equipment washing, will
be approved prior to its use by the Project Manager. The water source(s) should be free of
survey-related contaminants, verified by pre-testing. The approved water source should be
documented with the following information:

1. Owner/address/telephone number.
2. Location of source (address).
3. Type of source (surface water, well water; tap, hydrant, hose, etc.).
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4. Type of treatment prior to tap (such as chlorination).
5. Accessibility.
6. Cost per gallon.
7. Analytical data.

If it is necessary to utilize water during drilling, accurate records and measurements of fluids used
and lost fluids will be maintained. A minimum of five times the lost fluid will be purged from the
well during well development.

2.1.2.3  Boring/Well Abandonment - Should the need arise to abandon a boring/well for whatever
reason, the request must be approved by the Project Manager as soon as possible. This is done in an
effort to reduce the chance for aquifer contamination via surface runoff through an open borehole.
At temporary well point locations, the Mill-slot or temporary casing will be removed. Permanent
monitoring wells will be abandoned and casing removed in accordance with applicable state and
federal regulations.

Once boring/well abandonment is approved, the boring/well to be abandoned shall be sealed with
bentonite or by grouting from the bottom of the boring/well to the ground surface. This shall be done
by placing a grout pipe to the bottom of the boring/well (i.e., to the maximum depth drilled/bottom
of well screen) and pumping grout through this pipe until undiluted portion of the annular space
between the well casing and borehole shall be grouted in the same manner. After grout placement,
the drill casing/augers may be removed. If bentonite is used, the chips or pellets should be slowly
placed into the borehole from the bottom of the borehole to within 2 feet of the surface. The upper
2 feet should be filled with cuttings, grout, or cement.

After 24 hours, the abandoned site will be checked for grout settlement. That day, any settlement
depression shall be filled with grout and rechecked 24 hours later. This process shall be repeated
until firm grout remains at ground surface.

Records of borehole/well abandonment will be maintained and the following information will be
included:

1. Boring/well designation

2. Location with respect to replacement boring or well (e.g., 20 feet north and 20 feet west of
Well 14)

3. Open depth prior to grouting and depth to which grout pipe placed.

4. Casing left in hole by depth, composition and size
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5. Copy of boring log

6. Diagram of abandoned well denoting items in 3 above

7. Drilled and sampled depth prior to decision to abandon site

8. Items left in hole by depth, description and composition

9. Description and total quantity of grout used initially

10. Description and daily quantities of grout used to compensate for settlement

11. Dates of grouting

12. Water or mud level (specify) prior to grouting and date measured

13. Remaining casing above ground surface: height above ground, size and composition

Ideally, replacement borings/wells will be offset at least 20 feet from any abandoned site in a
presumed upgradient or cross-gradient groundwater direction. Site-specific conditions may
necessitate variation to this placement.

2.1.3  Sample/Core Collection

2.1.3.1  Soil Samples - Specific collection depth intervals will be determined for each project.
Generally, samples are collected continuously to the bottom of the boring with a 5-foot continuous
or split spoon sampler (conventional drilling) or with a 2-foot large-bore sampler with liner
(hydraulic sampling/probing). Unless otherwise specified, a representative soil sample from each
2-foot or 5-foot depth interval or each major change in material will be retained and placed in a
1-pint glass jar with an air-tight, screw-on lid, and stored for future references or per contract
specification. Each sample jar will be labeled with boring number, sample number, sample depth,
date collected, project number, and geologist's initials.

2.1.3.2  Rock Cores - Rock cores will be stored in covered, wooden boxes in such a manner as to
preserve their relative position by depth. Intervals of lost core shall be noted in the core sequence
with annotated wooden blocks. Boxes shall be marked to provide boring number, cored interval, and
box number in cases of multiple boxes. The weight of each fully loaded box shall not exceed 75
pounds. As a minimum, the estimated number of boxes required for each boring shall be on-hand
prior to coring that site.
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Each completed core box will be photographed after the core surface has been cleaned and wet
down. Each photograph will be in color, with a scale and identification number in the frame. These
photographs will be annotated on the back with boring information to help interpret the geologist's
written logs.

2.2  Logging Requirements

A geologist shall log samples, monitor drilling operations, record water losses/gains and groundwater
data, prepare boring logs and well diagrams, and record the well installation procedures. The
geologist shall typically have on-site a copy of the geotechnical portion of the statement of work;
geotechnical requirements; the approved Safety Plan; a 10X hand-lens and weighted (with steel or
iron) tape(s) heavy and long enough to measure the deepest well within the contract, and small
enough to readily fit within the annulus between the well and drill casing; and a water-level
measuring device, preferably electrical.

2.2.1  Borehole Logging

A copy of a Maxim borehole log is given in Exhibit 2-1. This form includes all required data to be
gathered during drilling operations. 

The original boring log and diagram from the field will be submitted to the Project Manager. Logs
are composed directly in the field without transcribing from a field book or other document. This
technique reduces off-site work hours for the geologist, lessens the chance for errors of manual
copying, and allows the completed document to be field-reviewed closer to the time of drilling. In
addition to the data uniquely required by contract, the following information shall be routinely
entered on the boring log or attached to the log.

 1. Depths/heights recorded in feet and tenths of feet.

 2. Soil classification in accordance with the Unified Soil Classification System. Soil
classification shall be prepared in the field at the time of sampling by the geologist and are
subject to change based on laboratory tests and/or subsequent review. Any such changes shall
be incorporated in the project report(s).

 3. Soil moisture conditions.

 4. Each soil and rock core sample taken shall be fully described on the log.

 5. For rock core, provide a scaled graphic sketch of the core on or with the log denoting by
depth the location, orientation, and nature (natural or coring-induced) of all core breaks. Note
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also the intervals by depth of all lost core and hydrologically significant details.  This sketch
is prepared at the time of core logging, concurrent with drilling. 

 6. Record the brand name and amount of any bentonite used for each boring along with the
depth to the bottom of the grout.

 7. The drilling equipment shall be generally described either on each log or in a general legend.
Record such information as rod size, bit type, pump type, rig manufacturer, and model.

 8. Each log shall record the drilling sequence.

 9. Record all special problems and their resolution on the log, such as hole squeezing, recurring
problems at a particular depth, grout in wells, excessive grout takes, drilling fluid losses,
unrecovered tools in hole, lost casings and screens, etc.

10. The dates for the start and completion of borings shall be recorded on the log along with
notation by depth for drill crew shifts and individual days.

11. Each sequential boundary between the various soils and individual lithologies shall be noted
on the log by depth. When depths are estimated, the estimated range shall be noted in the
margin alongside the boundary.

12. The depth of first-encountered free water shall be indicated along with the method of
determination, such as 37.6' from direct measurement after drilling to 40.0', or 40.1' from
direct measurement in 60' hole when boring left overnight, hole dry at end of previous shift;
or 25.0' based on saturated soil sample while sampling 24' to 26'. Allow the first encountered
water to partially stabilize (5 to 10 minutes) and record this secondary level and time
between measurements before proceeding. Also describe any other distinct water level(s)
found below the first. 

13. The estimated interval by depth for each sample taken, classified and/or retained, shall be
noted on the log. For each driven (split spoon), thin wall (Shelby), and cored sample, record
the length of sampled interval and length of sample recovery. Record the sampler type and
size (diameter and length).

14. Record the blow counts, hammer weight, and length of hammer fall for driven samplers. For
thin wall samplers, indicate whether the sampler was pushed or driven.

15. When drilling fluid is used, quantitatively record fluid losses and/or gains and the interval
over which they occur. Adjust fluid losses for spillage and intentional wasting (e.g.,
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recirculation tank cleaning) to more accurately estimate the amount of fluid lost to the
subsurface environment.

16. Record the pumping pressures typically used during all rotary drilling operations.

17. Note the total depth of drilling and sampling on the log.

18. Water level measurements after completion and the time recorded.

19. Any signs of contamination such as odor, staining, photoionization (PID), and radiation
detector readings.

2.3  Well Installation Guidelines

2.3.1  Materials

2.3.1.1  Permanent Monitoring Wells - Most recent agency guidelines specify the use of either
PVC, stainless steel or Teflon casings, screens and fittings. The materials to be used are subject to
the conditions of each particular site and the suspected contaminants and potential concentrations.
Each site will be evaluated with these criteria in mind so that the proper material will be specified.
In most cases, the material for well construction will be set forth in the original scope of work.

To eliminate contaminating a well with organic residues, no solvent or heated joints will be used;
all couplings will be threaded. All screens will be commercially fabricated, slotted or continuously
wound, and have slot size less than or equal to 0.01 inch. Well screens and casings will be free of
foreign matter such as tape or adhesive residues and will be steam cleaned or washed with the
approved source water prior to placement in the borehole. Washed screens and casings will be kept
on racks or in plastic prior to insertion. All screens will be fitted with plugs or caps of the same
composition as the screen.

Most wells installed will be either 2 or 4 inches in diameter. The size of the well will be determined
based upon its expected use and the subsequent sampling technique to be employed.

2.3.1.2  Temporary Well Points - Materials such as filter pack, bentonite seals, and grout are
generally not applicable to temporary well points. Surface completion procedures are also not
applicable.

2.3.1.2.1  Mill-Slot - Well risers are not to be installed when using a temporary Mill-slot. The
temporary well point consists of a steel drive point, pre-probe rod, steel coupler, and a Mill-slotted
rod section. When groundwater is encountered, the leading end of the probe rod string is equipped
with a solid steel drive point and a pre-probe. A clean two foot long, 0.76 inch ID, Mill-slotted steel
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screened rod section is coupled to the geoprobe. The Mill-slot section is factory slotted with a 0.010
or 0.020 slot size. If necessary, an additional Mill-slotted section may be attached to increase the
surface area exposed to the slots.

2.3.1.2.2  PowerPunch - Riser casing will be threaded to the PowerPunch assembly through the
drive rods after the PowerPunch has been placed at the appropriate depth. The temporary well point
riser shall consist of new, threaded flush joint polyvinyl chloride (PVC) 3/4 inch ID pipe. Risers
conform to the requirements of ASTM-D 1785 Schedule 40 pipe and the National Sanitation
Foundation potable water grade requirements.

The temporary well point screen is a component of the PowerPunch unit. The PowerPunch consists
of a drive cone, PowerPunch body (internal seal), release collar, and screen housing. The well screen
is threaded to the drive cone and is encased in the PowerPunch body and screen housing. The well
screen will be a minimum of 5 feet in length and will be constructed of PVC as described above and
will be compatible in size with the well riser. The screen will be noncontaminating, factory
constructed, slotted (Schedule 40). The slot size will be .010. The PowerPunch assembly will be
placed in the borehole so that the completed temporary monitoring well point functions satisfactorily.

Screen and riser sections will be joined by threaded, flushjoint couplings to form water tight unions.
Solvent PVC glue will not be used at any time in construction. The bottom of the screen will be
threaded to a self tamping drive cone.

A formation seal is provided by the internal seal (PowerPunch body) of the PowerPunch unit as it
is released from the release collar.

2.3.1.2.3 Drill Rig - Installation of temporary well points using a drill rig will use 4-1/4 inch augers
and 2-inch PVC riser and screen (Schedule 40).  The slot size will be 0.10.  Screen and riser sections
will be joined by threaded, flushjoint couplings to form water tight unions.  Solvent PVC glue will
not be used at any time in construction.

2.3.2 Installation Techniques

2.3.2.1  Permanent Monitoring Wells - Once the borehole has been drilled to the desired depth and
diameter, the installation of the monitor well will begin within 12 hours of boring completion. Once
begun, monitor well installation will not be interrupted unless an unscheduled delay occurs, e.g.,
personal injury.

For all auger-drilled wells, the monitor well string will be emplaced within the auger or open,
mudded hole and an approved sand pack backfill will be added. Synchronized addition of the sand
pack and removal of the auger string will take place in small increments (approximately 1-foot
units). The sand pack will be terminated 1-foot above the top of the monitor well screen. Once the



SECTION 2
Revision   2
Date Issued:   February 1, 1992
Date Revised: September 1999
Page   8   of 20  

Karen\C:\Keri\NFSS Reports\QAPP (Phase 1)\GSP-Manual.wpdMaxim Technologies, Inc.

sand pack is in place, a bentonite pellet seal will be added to a minimum thickness of 2 feet. The
thicknesses of the sand pack and bentonite seal will be determined through use of a weighted, steel
measuring tape. The bentonite pellets will be forced out of the auger into the borehole annulus during
emplacement by the use of a 3/4-inch diameter PVC "tamping tool".

After emplacement of the bentonite pellet seal, the borehole annulus will be grouted with an
expanding cement mixture with 5% bentonite. The grout mixture will be incrementally added
through a tremie line as the augers are removed. The borehole annulus will be grouted to a point
above the ground surface and then mounded to shed surface water. A steel protector pipe shall be
implanted in this grout cap and fitted with a hinged lid and secured with hasp and keyed lock. The
grout will be checked in 24 hours for settling, and the boring will be recapped in the same manner.

Final construction details are noted in Exhibit 2-2 and depict the depth of the following relative to
ground surface:

1. The bottom of the boring (that part of the boring most deeply penetrated by drilling and/or
sampling

2. Screen location(s)

3. Coupling/joint location(s)

4. Granular backfill

5. Seals

6. Grout

7. Cave-in

8. Centralizers

9. Height of riser without cap/plug (above ground surface)

10. Protective casing detail

In addition, this log will provide the following:

1. Quantity and composition of grout, seals, and granular backfill for each well
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2. Screen slot size (in inches), slot configuration, total open area per foot of screen, outside
diameter, nominal inside diameter, schedule/thickness, composition and manufacturer

3. Coupling/joint design and composition

4. Centralizer design and composition

5. Protective casing composition and nominal inside diameter

6. Use of solvents, glues and cleaners to include manufacturer and type (specification)

7. Date for start and completion of well installation

2.3.2.1  Temporary Well Points

2.3.2.1.1  Mill-Slot - Once the borehole has been probed/drilled to the desired depth and diameter,
the steel drive point and pre-probe rod will be coupled to the Mill-slotted screen. The assembly will
be advanced to the appropriate depth. The pre-probe rod opens a cavity larger than the Mill-slotted
screen as the rod string is lowered which allows water to flow into the slotted section and minimizes
clogging of the mill slots. The temporary well point is then sampled without surface completion,
development, or purging.

2.3.2.1.2  PowerPunch Assembly - Once the PowerPunch unit has been assembled, the unit will be
attached to a drive rod and lowered or driven into the borehole to the appropriate depth. The screen
is shielded in the housing as it is advanced. PVC riser is lowered through the drive rods and threaded
to the screened casing of the PowerPunch unit. The PowerPunch will be pulled back until all of the
screen is exposed. The sliding seal will then be attached to the solid casing above the screened
interval as the PowerPunch is pulled back. Rotation of the drive rods will release the PowerPunch
from the release collar. The rods and the release collar will be removed from the borehole and the
PowerPunch body will seal the screen in place. The temporary well point is then sampled without
surface completion, well development, or purging.

2.3.2.1.3 Drill Rig - Once the borehole has been drilled to the appropriate depth, the 2-inch PVC
riser and screen are inserted into the borehole through the augers.  After the PVC riser and screen
are installed, the augers are raised a minimum of five feet to allow water to infiltrate into the
screened portion of the temporary well point.  The sample is collected and the PVC riser and augers
are removed.  The borehole is then filled with cuttings or grouted to the surface.
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2.4  Well Development

The development of permanent monitor wells will be performed soon after completion of the well
construction. (Adequate time must be allowed for mortar to set and paint, if appropriate, on the
protective casing to completely dry.) Generally, 48 hours after final finishing details are completed,
the wells are ready to be developed.

Wherever possible, the preferred method for development consists of pumping a minimum of five
times the volume of standing water in the borehole, aided by a surge block to remove caked-on
sediments from the boring walls and screen openings. A bottom-filled/discharging bailer is also used
to help remove sediments from the well after surging. Normally, a submersible pump capable of
pumping to 2 GPM is used to purge the wells.

If the pumps available do not pump at high enough rates to facilitate development. development will
be carried out with a bailer and surge block only. Equipment and procedures for purging during
development are described in Section 2.6 and 2.7. The development shall continue in this manner
until the following conditions are met:

1. The well water is clear to the unaided eye.

2. Sediment thickness in the well is less than 0.1 ft.

3. Five times the standing water volume in the well and the saturated borehole annulus is
removed.

4. Five times the amount of added fluid/water used during drilling is removed.

5. Water quality parameters have reached equilibrium.

The development of each permanent well should be completed at least 14 days prior to the first
sample collection to allow all aquifer conditions to return to a pre-drilling/development state. A log
will be kept on each well detailing the development procedures and will include the following:

1. Well designation

2. Date(s) of well installation

3. Date(s) and time of well development

4. Static water level from top of well casing before and 24 consecutive hours after development
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5. Quantity of mud/water lost during drilling and/or fluid purging

6. Quantity of fluid in well prior to development; either standing in well and/or contained in
saturated annulus (assume 30 percent porosity)

7. Any field water quality measurements made during purging (i.e., pH, conductivity,
temperature, etc.) and any signs of contamination such as odors, the presence of pure
product, and PID and radiation readings.

8. Depth from top of well casing to bottom of well (from diagram)

9. Screen length (from diagram)

10. Depth from top of well casing to top of sediment inside well, before and after development

11. Physical character of removed water, to include changes during development in clarity, color,
particulates, and odor

12. Type and size/capacity of pump and/or bailer used

13. Description of surge technique, if used

14. Height of well casing above ground surface

15. Quantity of fluid/water removed and time for removal (present both incremental and total
value)

2.5  Water Level Determinations

All wells will be measured prior to sample collection. An electronic water level indicator or
weighted sounding device is lowered into the well to determine the water level. Water level
measurements from temporary well points such as Mill-slots will be obtained by lowering the
sounding device through the Geoprobe rods. Measurements are made to the nearest 0.01 foot and
taken from the top of the well stand-pipe at a designated point. This point should be marked with a
notch or other identification and/or recorded in field notes for repeated use. All future measurements
should be made from the same point, and survey elevation readings should be based on this point.
For temporary well points, a specific reference point will be identified. Water level measurements
will be obtained using the reference point. Either the reference point or the ground surface beneath
it will be surveyed.
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If the total depth of the well is unknown or in question, it should be measured in the field. This is
accomplished by dropping a weighted tape measure to the bottom of the well and measuring to the
survey notch on the well casing top. This measurement is necessary to determine the volume of
standing water in the well.

After a monitoring or groundwater observation well has been installed and the groundwater level has
stabilized, the initial depth to the water shall be measured and recorded. The data and time of the
reading must be recorded. Information related to precipitation should be included in the data. The
total depth of the well shall be measured and recorded.

Oil layers may also cause problems in determining the true water level in a well and a special water
level meter may be required.

Water levels will be measured as follows:

• Check operation of recording equipment above ground. Prior to opening the well, don
personal protective equipment as required. Wells that have been completed with a watertight
cap should be unsealed at least 24 hours prior to measurement to allow the water level to
stabilize. The protective casing will remain locked during this time to prevent vandalism.

• All groundwater level measurement devices must be decontaminated before use.

• All information will be recorded below in a field notebook, including the time and day of
measurement

• The presence of light floating and dense sinking immiscible liquids will be determined using
an interface probe by first checking the surface of the groundwater and then the base of the
well.

• Record well number, top of casing altitude, and surface altitude if available. Well diameter
and total depth should be recorded. Water levels shall be taken from the surveyed reference
mark on the top edge of the inner well casing.

• Record water level to the nearest 0.01 foot (0.3 cm).

The preparation of a water level contour map involves the measurement of all wells in a well field
in the same time period. Unless there are dedicated sensors installed in each well, these
measurements are done manually. The entire well field needs to be measured in as short a time frame
as possible. This is generally accepted as being within 10 hours.
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2.6  Well Purging

Most federal and state agencies have adopted the general guideline of evacuating a minimum volume
of water from a monitoring well equal to five times its standing volume prior to sample collection.
This is done in an effort to remove the effects the standing, atmosphere-exposed water may have on
any analysis done. The well casing may also pose certain interferences with the ground water if left
in contact with it for extended periods between or prior to sampling. As stated earlier, the main
objective is to obtain true aquifer conditions. Purging done in addition to well development and is
necessary prior to each sampling episode.

2.6.1  Determining Amount to Purge

Determine the amount of water to evacuate from a well as follows:

1. Calculate linear feet of water in the well before sampling by subtracting depth to water from
total depth of well.

2. Multiply this result by the capacity of the well casing per foot per the following table:

Casing Diameter Gallons/Linear ft.

2"  .16
4"  .65
6" 1.47
8" 2.61

3. Multiply the result in (2? by 5 (number of well volumes to be purged).

Example:

Total depth of well 56 ft.
Depth to water -22 ft
Linear ft. of water 34 ft.
2 " casing x .16
Amount of water in all 544 gal
x 5 27.2 gal to purge

Alternately, use this formula to determine purge volume for any sized pipe:
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(where "r" is radius and "l" is pipe length - both in inches)

4. Record the following, where applicable, in your log book:

a. Type of pump used
b. Pumping rate
c. Time pumping started
d. Time pumping ended
e. Interruptions in pumping
f. Bailer type
g. Volume of bailer
h. Number of bails removed
i. Well depth
j. Depth to water
k. Height of standing water column
l. Noticeable characteristics of water, such as color, turbidity, odor
m. Water quality measurements, as applicable

During purges, the electrical conductivity, pH and temperature are generally monitored. These values
indicate effectiveness of the purge by leveling to stable readings when true aquifer conditions are
achieved. Conductivity values tend to drop and level off, temperature drops and levels off; and the
pH of an aquifer will stabilize to reflect natural conditions. These measurements are taken
periodically during the purge time. initial readings and subsequent readings are compared.

A field instrument such as a Hydrolab Model 4041 is used to monitor these values. About 1/2 pint
of sample is taken from the purge and placed in the probe cup. This single sample is sufficient to
monitor the parameters mentioned. This same unit can be adapted to read out constant values
through the use of a flow-through cell adapter. Water from pump is routed through this cell prior to
discharge and the values are continuously monitored. Wells should be sampled within 2 hours of
purging.

2.7  Purging and Sampling Equipment

Maxim uses four types of submersible pumps to develop and purge wells: a 3-inch diameter,
stainless steel, Jacuzzi pump with a 20 8pm discharge capacity; a 1.5 inch diameter, stainless steel,
pneumatically driven "arch pump" with a discharge capacity of 5 8pm; a 1.5 inch diameter, stainless
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steel, electric Grundfos pump with a discharge capacity of 1 to 2 8pm; and 1.5 inch diameter, 12 volt,
electric "whale pump" with a discharge capacity of 2 8pm.

2.7.1  Procedures

2.7.1.1 Jacuzzi Pump - The Jacuzzi pump is for used with wells with four inch or greater inside
diameter. The pump is connected to the discharge hose, the support line and the power cord. The
pump assembly is lowered into the well to approximately one foot above the bottom of the well. The
portable generator will be started and the pump power cord will be plugged into the 220 volt outlet,
using the pigtail adapter. Attach flow reducing valve to the end of the discharge hose if needed to
control the pump rate.

Protect the hose, power cord and support line from becoming soiled. The area around the well should
be protected by sheet plastic sheeting.

After the prescribed volume of water has been removed from the well the pump's power cord will
be disconnected form the generator and the generator will be shut down. The pump power cord must
be disconnected before shutting down the generator to avoid low-voltage-damage to the pump motor.

2.7.1.2  Arch Air-Lift Pump - The Arch Air-lift pump is suited for the development and purging
of wells up to 300 feet in depth. The system consists of a stainless steel pump, tubing, controller,
in-line filter/oil trap and air compressor and utilizes compressed air to force a slug of water to the
surface. The pumping rate is determined by adjustment of the time interval of air injection into the
pump and the time interval of pump discharge. The parameters are controlled by manipulation of two
dials on the control unit. The air which is injected into the pump contacts and mixes with the well
water during active pumping, therefore this unit is unsuitable for collection of samples for VOA and
organic parameters. The pump body is equipped with a check valve to prevent water from draining
back into the well between cycles.

In order to begin development or well purging activities, the pump and tubing should be
decontaminated prior to insertion into the well. The pump and attached tubing are inserted and
slowly lowered into the well. If the well is newly installed, or is known to contain large amounts of
sediment, the pump should not be allowed to contact the sediments which have accumulated in the
well sump. If this occurs the sediments may impair the operation of the check valve and allow water
to drain from the discharge tubing between pumping cycles, thereby reducing the pumping rate and
efficiency of the pump system. Following placement of the pump at the desired depth (approximately
two to three inches above the sediment/well bottom) the tubing is secured to the well pro-top or
flushmount using duct tape. The discharge tubing is placed into the water accumulation vessel, and
the air line is attached to the controller. The air supply line is next connected to the controller, then
to the in-line filter/oil trap and finally connected to the air compressor discharge. The air pressure
regulator should be set to the factory prescribed setting of between 20 and 40 psi. The air flow
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control valve is the opened. The pump cycle is monitored and adjusted to maintain a consistent,
sustainable flow rate from the well. The pump should be periodically surged to mobilize settled
sediments from the well bottom and to force water back and forth through the filter pack material
to facilitate removal of formation fines from within the filter pack material. The surging activity
should be conducted periodically as the well is pumped, preferably after the water has cleared from
previous surging activities. As development progresses, the location of the pump should be varied
within the submerged portion of the well screen to facilitate removal of formation fines from all
areas of the screened interval of the well.

Following removal of the required volume of water from the well, the pump should be raised to a
point where the intake is above the water level of the well. The system should remain in operation
until all water in the pump and tubing have been evacuated and only air is discharged from the
discharge tubing. The air compressor should be shut-down and the pump and tubing removed from
the well. The system is taken down in reverse order of assembly.

2.7.1.3  Grundfos Pump Redi-Flow (2" Stainless Steel) - The Grundfos Redi-flow is a stainless
steel submersible pump system suitable for a variety of groundwater monitoring well pumping tasks
including development, purging, and sampling (non-organic parameters only). The system consists
of a stainless steel pump, tubing electrical lines with reel, controller, ground-fault interrupter circuit,
extension cord, and gasoline powered generator. The pump system is suitable for use in groundwater
monitoring wells of 2 inch or larger construction and is capable of removing water from wells up to
300 feet in depth. The pump motor contains only one moving part and is not filled with
contaminating lubricants or oils. This motor employs distilled water within the motor for lubrication,
the level of which must be checked prior to pump operation.

The pump is inserted into the well casing and slowly lowered into the well until the desired depth
is attained. The tubing is secured to the well protective casing or flush mount using duct tape. This
pump can be allowed to contact the well bottom, as the pump intake is located at the top of the pump
unit. The Grundfos pump is capable of pumping fine-grained silt and sand for limited periods,
however extended use in wells with large amounts of sediments will cause erosion and subsequent
damage of the Teflon impellers. This will necessitate the replacement of the impellers. For situations
where the presence of large amounts of sediment are expected in the well for extended periods, the
Arch air-lift pump system is recommended. When the desired depth has been attained, the power
leads are plugged into the control unit, the discharge tubing inserted into the containment vessel and
the unit energized by plugging the control unit into the ground-fault interrupter, which is then
plugged into the extension cord and generator. Following power-up of the control unit, flow is
initiated by activating the on-off switch on the unit. Flow rate is controlled by varying the motor
speed using the control units single control knob. Following completion of well pumping activities
the pump should be removed from the well while the pump is running in order to prevent water from
draining from the pump and tubing back into the well.
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2.7.1.4  Whale Pump - For shallow wells (< 15 feet) a single Whale pump can be used. For deeper
wells the pumps should be placed in series, at 15 foot intervals. For single pump installation the
pump should be attached to a suitable length of Tygon tubing using a stainless steel hose clamp. An
electrical power cord extension should be attached to the pump wires and secured with electricians
tape. Lower the pump into the well to approximately 1 or 2 inches above the well bottom. To initiate
pumping the power cord extension can be attached to any 12 volt power system (e.g., 12 volt battery,
vehicle or generator). The Whale pump will produce a discharge of 1 to 2 8pm, the flow can be
reduced by using clamps or valves.

To install multiple Whale pumps (for deeper wells) the in-line-style pumps must be used. The in-line
pumps have a hose fitting at each end. Attach the first pump as described above, then at
approximately every 15 feet install an in-line pump onto the Tygon tubing and secure it with hose
clamps. The pump power cord should then be spliced into the extension cord and secured with
electrical tape. The whale pumps can be installed in series as described, to create a pump string
consisting of 5 or 6 pumps. The power cord extension can be attached to any 12 volt source as
describe above, however, a 12 volt battery may not operate a series of batteries for an extended
period.

2.7.1.5  Bailer - Bailers used during sampling may be dedicated, disposable, or reusable. Whether
the bailer is constructed of PVC, Teflon, or stainless steel will be dependent on the potential
contaminants and client requirements. The bailer will be slowly lowered into the well to the desired
level. If resistance is encountered when lowering into the well, the bailer will be withdrawn from the
well. The rope will be secured to the protective casing of the well or to the sampler's wrist. To
prevent the introduction of foreign contaminants into the well, the bailing rope will not be allowed
to contact the ground. The bailer will be withdrawn from the well an the purge water poured into
drums or onto the ground as directed by state and federal regulations or the client. The bailer will
be lowered and water withdrawn repeatedly until the required minimum volume has been purged.
Attach rope to bailer. To prevent bailer from getting stuck in the well, the loose end of the rope will
be cut short enough not to extend beyond the sloping portion of the bailer barrel.

2.7.1.6 Peristaltic Pump - For shallow wells (<25') requiring low-flow purging, a peristaltic pump
can be used.  Teflon or other plastic tubing attached to a small length (6 inches) of silicone tubing
is threaded through the pump head, and the tubing is lowered into the well.  The pump has an
internal battery or an AC/DC adapter.  To initiate pumping, turn on the pump and regulate the pump
rate as needed using the pump rate control.

2.8  Groundwater Sampling

Any of the above devices may be used to collect groundwater samples. General procedures for
collection of groundwater samples applicable to all of the above devices are described below.



SECTION 2
Revision   2
Date Issued:   February 1, 1992
Date Revised: September 1999
Page   18   of 20  

Karen\C:\Keri\NFSS Reports\QAPP (Phase 1)\GSP-Manual.wpdMaxim Technologies, Inc.

Prior to sampling, appropriate personal protective equipment should be used and all sampling
equipment should be appropriately decontaminated.

To prevent cross-contamination of wells, upgradient and background wells should be purged and
sampled first.

Background organic vapors in the air will be recorded using a PID.

Upon opening the well casing cover, remove the well cap, and sample the well headspace for organic
vapors using the PID. Measure the "depth to water" in the well in accordance with the water level
measurement procedure and using well construction data. Calculate the volume of water in the well
and record the data in the field notebook. Calculate the volume of water required to be purged. The
well will be purged of 3 to 5 volumes of water, at a rate as close to the natural recharge rate as
possible, and until the temperature, pH, dissolved oxygen, redox, and conductivity have stabilized.

The volume of water removed will be recorded in the field logbook. Purge water will be monitored
for physical parameters including pH, conductivity, temperature, dissolved oxygen, redox, and
turbidity and recorded in the Field Logbook.

Equilibrium of water quality parameters is established when three consecutive readings meet the
following criteria: pH varies by less than 0.2 pH units; temperature varies by less than 0.5°C, and;
there is less than 10% variation in the conductivity.  If possible, turbidity should be less than 20
NTU. Care will be exercised by the field crew to obtain consecutive water quality reading in a
systematic manner.  The removal of a maximum of five (5) well casing volumes will be allowed
prior to sampling should water quality parameters not come into equilibrium.  Likewise, if the well
does not recharge fast enough to permit complete purging, the well will be pumped or bailed dry and
sampled as soon as sufficient recharge has occurred.

For low-flow sampling, the well will be purged at a rate as close to the natural recharge rate as
possible using a submersible/peristaltic pump.  When using low-flow methods, the actual quantity
of water removed is dependent on equilibrium of water quality parameters.

2.8.1  Volatile Organic Compounds

Samples for volatile organics will be collected first. Preservative will be added to sample vial before
adding sample. Turbulence and aeration will be minimized to prevent loss of volatile compounds
and the vials will be rapidly filled until a meniscus forms. The container will be immediately capped
by placing the cap squarely over the vial and firmly twisting the cap into place immediately.

The vial will be inverted and tapped to check for air bubbles in the vial. If air bubbles are in the vial,
the vial will be uncapped and refilled and the procedure repeated until no air bubbles are present.
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2.8.2  Other Analytical Compounds

Equal aliquots will be poured from the samples or pumps into the appropriate sample containers.
Refill the bailer as needed. All the bottles will be filled, labeled, preserved, and handled according
to procedures. Preservation requirements are presented in Table 1-1. Samples requiring filtration will
be preserved after the sample is filtered.

2.8.3  Field Filtering

Filtering in the field is an essential part of a sampling program when you are interested in the
concentration of dissolved inorganic constituents in a sample (i.e., dissolved metals). Any suspended
sediment contained a sample can react with the sample and change the concentration of some of the
dissolved constituents, yielding a sample that is not representative of true groundwater quality.
Suspended silt, clay, or organic matter must be filtered from the sample so that dissolved constituents
in the sample are not absorbed onto sediment. It is important to filter sample before adding acid
preservatives so that absorbed ions are not put into solution, yielding artificially high concentrations.

2.8.3.1  Filtering Groundwater Samples - There are two methods described for filtering
groundwater samples; 1) at the wellhead, and 2) at the field station.

2.8.3.1.1  Filtering at the Well Head - This method is designed to be used with submersible pumps.
Filtering directly at the well head, as described below, produces the highest quality sample by
reducing agitation and exposure to the atmosphere.

• Adequately purge the well (Section 2.6).

• Attach the a new (disposable), high capacity, 0.45 micron filter to the discharge tube of the
pump. Prior to attaching the filter check flow direction of the filter, and insure that the inlet
of the filter is attached to the discharge tube.

• Allow approximately 250 ml of well water to purged with the filter prior to sampling.

• Place the sample bottle at the filter discharge port and rinse the inside of the bottle with the
sample.

• Place the sample bottle at the filter discharge port and fill the bottle to approximately 1/2
inch from the top.

• Preserve the sample immediately with the appropriate preservative Table 1-1).

• Place all of the samples on ice within an ice chest as soon as possible.
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2.8.3.1.2  Filtering at Field Station - This method is designed for wells that are sampled with a
bailer.

• Adequately purge the well (Section 2.6).

• Use a two liter bottle to collect the sample. Rinse the sample bottle with the well water from
the bailer.

• Fill the sample bottle with the well water form the bailer. If possible use a bottom
discharging bailer.

• Cap the bottle and take it to the field station. (The field station is where the filter station has
been set up, this is usually at the company van or truck.)

• Filter the sample immediately.

• Install a 16 to 18 inch length of silicone tubing into the pump head of the peristaltic pump.

• Place the intake line of the peristaltic pump into water within the two liter bottle 

• Attach the disposable high capacity filter to the discharge end of the tubing and collect the
filtered sample from the discharge end of the filter. Prior to attaching the filter check flow
direction of the filter, and insure that the inlet of the filter is attached to the pump discharge
tube.

• Allow approximately 250 ml of well water to purged with the filter prior to sampling.

• Place the sample bottle at the filter discharge port and rinse the inside of the bottle with the
sample.

• Place the sample bottle at the filter discharge port and fill the bottle to approximately 1/2
inch from the top.

• Preserve the samples immediately after sampling with the appropriate preservative and place
the samples on ice in an ice chest.
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3.0  SURFACE WATER MONITORING

Each site to be sampled for surface water will be evaluated on a specific basis, relative to equipment
and subsequent analysis. Much of the available equipment and most procedures are adaptable to
many different site conditions. Considerations for sample collection include the need for discrete,
composited or simple grab representation of the material  and analytical requirements such as organic
compounds interference.

Certain situations, such as waste lagoon or impoundment collection schemes, require an assessment
of the site by depth discrete interval sampling. Liquid wastes in these situations tend to settle by
varied densities, particularly if petroleum products or solvents are introduced. A determination of
the vertical distribution of the various layers of concern should be made. If the impoundment is
shallow enough, a hollow glass tube can be lowered into the water, capped and retrieved to show the
various horizons. If the lagoon is too deep for such an evaluation, a series of vertically-spaced
discrete samples can be collected and evaluated. This will provide a basis for collecting discrete
interval sample for analysis.

Discrete sampling intervals may also be required in larger bodies of water, such as a pond or lake,
or a large, deep lagoon where chemical or other stratification is expected.

Waste streams, such as processing facility effluents, may require timed interval composite sampling
schemes. In these situations, automatic sampling pumps with timing control units can be
programmed to collect samples from waste streams at prescribed intervals. This will result in single
composite samples for separate aliquots for analysis.

Some waste streams may require only grab samples to adequately define contamination. This would
include some lagoons and impoundments, naturally occurring ponds, and some effluent streams. The
assumption for this type of sample collection is that the source being sampled is well mixed or is
believed to exhibit homogeneous characteristics.

3.1  Sample Collection-Equipment

Following is a description of some of the various types of sample collection equipment available to
meet the needs of the situations described above. Table 3-1 lists these devices and their probable
uses.
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TABLE 3-1

SAMPLING EQUIPMENT APPLICATIONS

Collection Method Application

Peristaltic sampling pump Waste stream grab

Discrete depth interval in lagoon, pond, or
lake 

Grab samples/bailers or dipping Waste stream grab
Pond, lake, lagoon grab

3.1.1  Grab Sample

To avoid the possibility of cross contamination the best method to collect a grab sample is to use the
sample bottles (if possible) to collect the sample. The types of sample bottles to be used for each
parameter is presented in Table 1-1.

Special Note: Use caution to avoid disturbing the sediment and causing an increase in the turbidity
of the water. Always sample upstream, do not sample water within a turbidity plume that was created
during sampling.

• Remove lid from bottle and rinse the lid and bottle with the water to be sampled.

• Partially submerge the mouth of the bottle into the water being sampled. Partially
submerging the mouth of the bottle allows for even flow of water into the bottle.  When the
bottle becomes full replace the bottle lid.

• Once all of the bottles have been filled at a specific sampling site, the samples should be
preserved with the appropriate preservative (Table 1-1).

• For samples that must be field filtered (e.g. dissolved metals), an extra 1/2 gallon bottle of
water should be collected. The sample should be filtered as soon as possible.  Preservation
of the sample should occur after filtering.

3.1.2  Peristaltic Sampling Pump

To collect water samples at a discrete depth with a peristaltic pump the following procedures should
be used:
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• Install a 16 to 18 inch length of silicone tubing into the pump head

• Using a fitting, attach the desired length of Tygon tubing to the intake end of the silicone
tubing. Mark the tubing in appropriate intervals (e.g. every meter or every foot) with a
permanent marker.

• Secure a stainless steel tubing weight to the end of the Tygon tubing.

• Purge the pump and tubing system with at least two liters of laboratory grade Deionized
water.

• At the sampling site the tubing weight/tubing should be lowered to the required depth.

• To retrieve a sample, turn the pump on and allow the tubing system to be flushed thoroughly
(at least two liters) with the water to be sampled.

• Fill the appropriate sample containers from the discharge end of the tubing.

• For filtered samples, (e.g., dissolved metals), attach the disposable high capacity filter to the
discharge end of the tubing and collect the filtered sample from the discharge end of the
filter. (See Section 3.2 for field filtering methods).

• Preserve the samples immediately after sampling with the appropriate preservative and place
the samples on ice in an ice chest (Table 1-1).

3.2  Field Filtering

Filtering in the field is an essential part of a sampling program when you are interested in the
concentration of dissolved inorganic constituents in a sample (e.g., dissolved metals). Any suspended
sediment contained in the sample can react with the sample and change the concentration of some
of the dissolved constituents, yielding a sample that is not representative of true water quality.
Suspended silt, clay, or organic matter must be filtered from the sample so that dissolved constituents
in the sample are not adsorbed onto sediment. It is important to filter the sample before adding acid
preservatives so that adsorbed ions are not put into solution, yielding artificially high concentrations.

3.2.1  Filtering Surface Water Samples

There are two methods described for filtering groundwater samples; 1) in-situ, and 2) at the field
station.
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3.2.2  Filtering In-Situ

This method was designed to be used at the bank of the stream/lake or from a boat. This method uses
a portable peristaltic pump to sample the water directly from the selected zone within the surface
water column. This method is described completely in Section 3.1.2 of this document.

3.2.3  Filtering at Field Station

This method is designed for grab samples.

• Cap the bottle and take it to the field station. (The field station is where the filter station has
been set up, this is usually at the company van or truck.)

• Install a 16 to 18 inch length of silicone tubing into the pump head of the peristaltic pump.

• Place the intake line of the peristaltic pump into water within the two liter bottle

• Attach the disposable high capacity filter to the discharge end of the tubing and collect the
filtered sample from the discharge end of the filter. Prior to attaching the filter check flow
direction of the filter, and insure that the inlet of the filter is attached to the pump discharge
tube.

• Allow approximately 250 ml of well water to purged with the filter prior to sampling.

• Place the sample bottle at the filter discharge port and rinse the inside of the bottle with the
sample.

• Place the sample bottle at the filter discharge port and fill the bottle to approximately 1/2
inch from the top.

• Preserve the samples immediately after sampling with the appropriate preservative (Table
1-1) and place the samples on ice in an ice chest.
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4.0  SEDIMENT SAMPLING

The collection techniques for sediment are as varied as the types of sediment which may be
encountered. Lagoons from an industrial process may pose far greater difficulties in obtaining a
sample than would the sediment from a narrow, shallow drainage ditch. Should a depth discrete
sample interval be required, the sample will need to be cored. However, if the intent is to collect a
grab sample for an overlying sediment, then a simple dredged sample may be adequate.

4.1 Sample Collection Techniques

4.1.1 Core Samples

Several methods, depending on specific application, have been successfully utilized in obtaining
sediment cores. These include the gravity core sampler for continuous (up to a S-foot) cores in
primarily silty sediments, traditional drilling techniques such as split spoons and Shelby tubes, and
clear polyethylene or plexiglass tubes adapted to Shelby tube heads for extremely viscous to watery
sediments. Each of these is briefly described in the following paragraphs.

4.1.1.1  Gravity Core Sampler - This unit consists of a weighted 3-inch coring tube matched to a
hardened steel cutting shoe. The top of the tube is fitted with a heavy, finned drum which contains
a ball check valve and helps to guide it through its gravity drop through the water and into the
sediment. Inside the coring tube, a plastic sleeve can be used to help retain the sample and keep from
contacting the metal tube. Weights can be added near the top of the assembly to accommodate
different sediment conditions.

4.1.1.2  Drilling Techniques - Maxim’s sediment sampling boat can be adapted for using split
spoon samplers, Shelby tubes or other hammered/pressure driven coring devices. A motorized drum
(cathead) is attached to the quadropod framework. This enables the use of drilling rod and a 140
pound drive hammer for driving the samplers to the specified depth. This technique will be similar
in procedure to soil collection on land. Maxim has also used drill rigs positioned on barges for deep
borings with depth discrete intervals. This is especially useful in deeper water, clayey or sandy
sediment, or swift moving river situations.

The coring samplers can be adapted to hand use from a smaller boat if the depth is attainable with
a single drive. Lightweight rods and samplers are substituted for the heavier equipment.

4.1.1.3  Plexiglass Tubes - A clear, plexiglass tube has been adapted to fit onto a Shelby tube ,head.
This unit is used similarly to other Shelby tube samplers, but is designed specifically for extremely
fluid sediment. This provides a readily visible sediment/water interface as well as a relatively
undisturbed sample.
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4.1.2  Grab Samples

Grab samples of sediments are often collected with either an Eckmann dredge or a Ponar dredge.
Both dredges are similar in application, however the Eckmann dredge is better suited for shallow
lagoons and ponds with no current. The Ponar dredge is weighted and can be used in streams and
rivers with moderate currents.

4.1.2.1  Eckmann Dredge - To collect sediment samples using the (stainless steel) Eckmann dredge
the following procedures should be used:

• A rope or cable should be securely attached to the top of the dredge.

• The messenger should be secured around the rope or cable.

• Attach the springs to the jaws of the dredge.

• Attach the jaw cables to the trigger mechanism. Use caution and avoid placing hand and
fingers within the path of the jaws.

• While keeping the messenger in-hand or within the boat, lower the dredge through the water
until it rests upon the sediment to be sampled. While keeping the rope taught, forcefully send
the messenger down the rope toward the dredge. If the mechanism functions correctly, the
messenger will actuate the trigger which will release the jaws and collect the sediment within
the dredge.

• Using the rope, slowly retrieve the dredge into the boat and lay it into a cleaned stainless
steel bowl. By carefully reattaching the cables to the trigger mechanism, the jaws will open
and the sediment sample will fall into the stainless steel bowl.

• Quickly collect the sample for the VOAs according to Section 4.3. After the VOAs have
been collected, stir the sample so that it is as homogenous as possible. Using a stainless steel
spoon, fill the remainder of the sample jars.  Immediately place the samples on ice in an ice
chest.

4.1.2.2  Ponar Dredge

• Secure the rope to the clevis hook at the top of the dredge.

• Carefully set the jaw linkage into the lock position.

• Place the dredge into the water and lower it through the water column until it is three to four
feet from the sediment. At this point allow the dredge to free fall. When the dredge contacts
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the sediments it releases the jaw linkage from the lock position and allows the jaws to close
as the dredge is retrieved, thus collecting a sample of the sediment.

• Using the rope slowly retrieve the dredge into the boat and place the dredge into a clean
stainless steel bowl. Carefully (avoiding the pinch points) open the jaws of the dredge and
allow the sediment to fall into the bowl.

• Quickly collect the sample for the VOAs according to Section 4.3. After the VOAs have
been collected, stir the sample so that it is as homogenous as possible. Using a stainless steel
spoon, fill the remainder of the sample jars. Immediately place the samples on ice in an ice
chest.

4.2  Placing Samples Into Jars

In general, the following procedures can be used for sediment samples that have been collected using
any of the above described methods.

• Empty the contents of the sampling device into a clean, stainless steel bucket or bowl.

• Collect the VOA sample immediately, according to Section 4.3. Immediately place the
sample on ice, in an ice chest.

• Mix the remainder of the sample with a stainless steel spoon, to homogenize the material as
much as possible.

• Using the stainless steel spoon, place the material into the appropriate sample container
(Table 1-2). Immediately place the sample containers on ice, in an ice chest. 

4.3 Sediment Samples for Volatile Organic Compounds

4.3.1 Sediment Samples for Volatile Organic Compounds

Samples collected for analysis for volatile compounds according to USEPA Method 5035 must be
preserved with either sodium bisulfate (low level analysis) or methanol (medium/high level analysis).
Samples may be collected and preserved in the laboratory or collected and preserved in the field. 

4.3.1.1 Samples Preserved in the Laboratory - Two methods are available for  collection of VOA
samples for preservation of the laboratory.  The sediment samples must be received at the laboratory
and preserved with 48 hours of sample collection.  

1. Method 1, Encore Sampling Tubes - This method is applicable for collection of cohesive
sediment.  Cohesive soil samples for VOA analysis may be collected using 5-gram En Core
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sample tubes.  The En Core sample tube will be attached to the T-Handle and locked into
place.  Using the T-Handle, the sample tube will be pushed into the sediment until the tube
is completely filled with soil.  The sampler will be full when the O-ring on the tube is visible
in the viewing hole for the 5-gram sampler.  Once full, the T-Handle and sample tube will
be removed from the soil.  Following removal, the samples will be wiped clean and a seal
will be placed over the bottom ridge of the sample tube and twisted and locked into place.
The capped sample tube will be removed from the T-Handle and the plunger on the top end
of the sampler will be locked into place.  If the sediment is not cohesive, the sediment can
be pushed into the sampler with a gloved hand and properly sealed.  The sealed En Core
tubes will be placed into a labeled ziplock bag supplied by the manufacturer.  The bags
containing the Encore tubes will be immediately placed in a cooler with ice.

For each designated sample, three En Core sample tubes will be collected at co-located
locations (locations adjacent to each other).  In addition, at each sampling location, soil will
be placed in a 2-oz container using a stainless steel spoon for determination of moisture
content.  At locations where replicate samples (duplicate, split samples, MS, MSD) will be
collected, three En Core sample tubes and one 2-oz container (for moisture content) will be
collected for each replicate

2. Method 2, Use of 2-oz VOA Containers - This method can only be used for medium/high
level analysis for VOAs.  Immediately upon placement of the sample in a bowl, four 2-oz
wide-mouth sample jars (no head space) will be filled for each designated sample.  At
locations where replicate samples will be collected, four 2-oz wide-mouth containers will be
collected for each replicate.

4.3.1.2 Samples Preserved in the Field

Samples collected by this method are preserved in the field and can be analyzed for low level
analysis if preserved with sodium bisulfate or medium/high level analysis if preserved with
methanol.  This method is applicable to cohesive and all non-cohesive sediment types.  Materials
required for sample collection include, pre-weighed 40 ml glass vials with septa, Teflon capsules of
pre-measured preservative (sodium bi-sulfate or methanol - 5 ml, 10 ml or 20 ml), plastic syringes
(5 cc, 10 cc or 20 cc) and stir bars.  A plastic syringe is used for collecting the soil or sediment.  The
tip of the syringe is cut-off prior to collecting the sample.  The syringe is driven into the sediment
and the plunger is used to empty the sediment into the pre-weighed vial.  An equal pre-measured
volume of sodium bisulfate (5 ml if a 5 cc syringe was used, 10 ml if a 10 cc syringe was used,  or
20 ml if a 20 cc syringe was used) or methanol from the capsules is added to the sample container.
A stir bar is also added to samples with sodium bisulfate as the preservative.  For each designated
sample, three 40 ml vials with preservative and one 2-oz container for moisture content will be
collected at co-located locations.  Sodium bisulfate will be used as the preservative in two of the
vials and methanol will be used in the third.  No preservative is used in the container collected for
soil moisture.  
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At locations where replicate samples (duplicate, split samples, MS, MSD) will be collected, three
40-ml vials with preservative and one 2-oz container (for moisture content) will be collected for each
replicate
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5.0  SOIL SAMPLING

The procedures described in the following narrative were chosen with the objective of producing
general method guidelines to collect soil samples. These procedures are designed to provide
representative samples.

Some state and federal regulatory agencies have promulgated guidelines specific to sampling
programs for analyses such as dioxin and PCBs, when designing a sampling plan which includes
these materials (or when in doubt), check with agency personnel and/or review your plan with
Maxim senior staff.

5.1  Manual Collection Techniques

5.1.1  Stainless Steel Spoons

The primary use of these spoons is to collect surface aliquots of unconsolidated sediments and soils.
Additional common uses include sewer sediment-sample aliquots, subsamples of drill stem cuttings
for unconsolidated borehole drilling and sampling of miscellaneous unconsolidated materials.

Secondary uses are to mix the sample aliquots into a more homogeneous mixture in the compositing
procedures, then to extract the subsamples from the composite pan for the sample containers which
are packaged by the field teams for delivery to the analytical laboratories.

The use of stainless steel spoons for the collection of soil samples, except volatile samples, is
presented below.  Collection of soil samples for volatile organic compounds is described in Section
5.3.1.

• Thoroughly clean all of the spoons to be used in accordance with Section 11 using soap and
water and rinse with DI water.

• Always collect the VOA samples first, without stirring (see Section 5.3.1).

• Use the spoon to homogenize the sample as much as possible.

• Place aliquots of the homogenized sample into the appropriate containers (Table 1-2).

• Place all of the samples on ice within an ice chest as soon as possible.

5.1.2  Hand Augers

Primary uses of hand augers are for the collection of samples of compacted soil material from the
surface to depths up to 60 inches. These augers are normally used to collect samples of the substrate
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in increments as small as 6 inches. Increments are measure by marking approximate depth intervals
on the auger stem (normally with duct tape strips). Upon removal from the hole, sample material in
the auger is scraped with a spoon or knife into the sample composite pan.

• Thoroughly clean the auger in accordance with Section 11 using soap and water and rinse
with DI water.

• Advance the auger by turning it in a clock-wise motion.

• At each desired interval remove the auger from the borehole and extract the material
collected. The characteristics of the sample (e.g. texture, color, moisture, odor, etc.) should
be recorded in the field log.

• When the bucket auger has retrieved the interval to be sampled, the soil from that interval
should be extracted and placed into a stainless steel bowl. The VOA sample should be
collected immediately according to procedures described in Section 5.3.1. The remainder of
the sample should be homogenized (by stirring) as much as possible.

• Place aliquots of the homogenized sample into appropriate containers (Table 1-2).

• Place all of the samples on ice within an ice chest as soon as possible.

5.2  Drill and Rig Assisted Techniques

Drill rigs are generally used for sample collection at depths generally over 5 feet. The average depth
for hollow stem auger boreholes is approximately 50 feet. Various techniques are associated with
drill rigs, including using split spoons, Shelby tubes, or continuous-core samplers.

5.2.1  Split Spoon Sampling

A split spoon sampler is a steel cylinder split lengthwise to allow access to the core. It is a standard
method utilized by drillers to obtain a relatively undisturbed soil sample. The spoon is threaded onto
the end of a string of drill rods and pushed hydraulically or driven with the rig's hammer to the
desired depth or the full length of the spoon, whichever is desired in the sampling plan. Most spoons
range from 18 to 30 inches in length. The spoon is retrieved and opened, exposing the soil core for
collection. The spoon is decontaminated and can be used to repeat this process until the desired depth
for sampling achieved.

This technique provides good discrete interval sample collection and recovery characteristics. Sandy
samples may prove troublesome, but core-catchers and collapsible liners may be used to help retain
the sample.
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To collect soil samples using split spoon samplers the following methods should be used.

• Record the size and type of sampler used (e.g., stainless steel, 2" x 18").

• After the geologist receives the sampler he will lay it on the logging table and remove the
two threaded ends. The geologist breaks open the split tube sampler a few centimeters, as the
Safety Officer monitors the sample for organic vapors. All results of the organic vapor
monitoring will recorded on the field log.

• The geologist will open the split spoon sampler and classify and describe the characteristics
of the material collected (e.g. texture, color, moisture, odor, etc.). The description of the
material will be recorded on the Field Boring Log (Exhibit 2-1).

• The geologist will collect the samples for VOAs as soon as the spoon is opened.  Collection
of VOA samples is described in Section 5.3.1.

• The remainder of the sample should be homogenized (by stirring) as much as possible.

• Place aliquots of the homogenized sample into the appropriate containers (Table 1-2).

• Place all of the samples on ice within an ice chest as soon as possible.

5.2.2  CME-Type Continuous Sampler

A CME-type continuous sampler operates on a principle similar to the split spoon sampler. It collects
an undisturbed sample and splits lengthwise to expose the core. The continuous sampler is unique
because it is used inside a hollow stem auger during drilling and collects samples as the auger string
is advanced through the soil. It is generally 3 inches in diameter and 5 feet long and collects a 5-foot
continuous sample.

This device provides a more complete and unbroken soil core from which individual aliquots or
composites can be collected. Recovery is generally excellent and intervals which may be of particular
importance in a stratigraphic survey are less likely to be missed.

To collect soil samples using a continuous sampler the following methods should be used.

• Record the size and type of sampler used (e.g., 3" ID x 5').

• After the geologist receives the sampler he will lay it on the logging table and remove the
two threaded ends (usually using a pipe vise and large pipe wrenches). The geologist breaks
open the sampler a few centimeters, as the Safety Officer monitors the sample for organic
vapors. All results of the organic vapor monitoring will be recorded on the field log.
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• The geologist will open the sampler completely, classify and describe the characteristics of
the material collected (e.g., texture, color, moisture, odor, etc). The description of the
material will be recorded on the Field Boring Log (Exhibit 2-1).

• The geologist will collect the samples for VOAs as soon as the sampler is opened.
Collection of VOA samples is described in Section 5.3.1.

• The remainder of the sample should be homogenized (by stirring) as much as possible.

• Place aliquots of the homogenized sample into the appropriate containers (Table 1-2).

• Place all of the samples on ice within an ice chest as soon as possible.

5.2.3  Shelby Tubes

These devices are also termed "thin-wall samplers." They range in diameter from 2 to 4 inches and
in length from 6 to 36 inches. They are attached to a drill rod stem with a Shelby head containing
a ball check valve, and are forced into the soil by hydraulic pressure or driven with the rig's hammer.

The primary benefit to this sampler is that the tubes are considered disposable and can be used where
cross-contamination is a strong possibility. The tubes can be labeled and capped at each end or sealed
with wax, depending on the analytical requirements, and transported to the laboratory.

5.2.4  Large-Bore Sampling

A large-bore sampler with brass, PETG, Teflon, or stainless steel liners is used while operating a
hydraulic-powered percussion probing machine such as a Geoprobe unit. This device is unique in
that the sampler remains sealed while it is pushed to the appropriate depth. It is generally 1.4 inches
in diameter (OD) and approximately 2 feet long. Samples are collected by attaching the sampler to
short drive rods and advancing the sampler to the appropriate depth using a hydraulic-powered
machine or rig. A stop pin is released and the piston assembly, which sealed the sampler, is displaced
by the soil entering the lined sampler.

This technique can provide good recovery and discrete soil samples. Use of the PETG liner, which
is disposable and clear, allows the geologist to view the soil sample without disturbance. Collection
of discrete intervals merely requires cutting the desired zone.

To collect soil samples using a large-bore sampler with a disposable PETG liner, the following
methods should be used:

• Record the size and type of sampler used.
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• The Geoprobe operator will remove the liner from the sampler.

• After the Geologist receives the sampler he will lay it on the logging table. The Safety
Officer will monitor the sample for organic vapors and the results will be recorded on the
field log.

• The Geologist will classify and describe the characteristics of the material collected, e.g.,
texture, color, moisture, odor, etc. The description of the material will be recorded on the
Field Boring Log (Exhibit 2-1).

• When the depth interval to be sampled has been encountered, the Geologist will cut out a
portion of the liner and soil for analysis for volatile organic compounds using a stainless steel
knife. The ends of the discrete sample will be covered with Teflon lids and taped closed. The
sample will be labeled, rolled in aluminum foil, and placed in glass containers or sealable
bags.

• The remainder of the sample will be homogenized (by stirring).

• Place aliquots of the homogenized sample into the appropriate containers (Table 1-2).

• Label and place the sample in a cooler with ice.

5.3  General Soil Collection Methods

The following general collection procedures are applicable to all soil collection techniques.

5.3.1  Soil Samples for Volatile Organic Compounds

Samples collected for analysis for volatile compounds according to USEPA Method 5035 must be
preserved with either sodium bisulfate (low level analysis) or methanol (medium/high level analysis).
Samples may be collected and preserved in the laboratory or collected and preserved in the field. 

5.3.1.1 Sample Presence in the Laboratory - Two methods are available for collection of VOA
samples for preservation of the laboratory.  The soil samples must be received at the laboratory and
preserved with 48 hours of sample collection.  

1. Method 1, Encore Sampling Tubes - This method is applicable for collection of cohesive
soils but is generally not suggested for use with gravel or coarse sand.  Gravel and coarse
sand will be collected using Method 2 for preservation in the laboratory for high/medium
analysis or will be preserved in the field as described below.  Cohesive soil samples for VOA
analysis may be collected using 5-gram En Core sample tubes.  The En Core Sample tube
will be attached to the T-Handle and locked into place.  Using the T-Handle, the sample tube
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will be pushed into the soil present in the split spoon or ziplock bag until the tube is
completely filled with soil.  The sampler will be full when the O-ring on the tube is visible
in the viewing hole for the 5-gram sampler.  Once full, the T-Handle and sample tube will
be removed from the soil.  Following removal, the sampler will be wiped clean and a seal
will be placed over the bottom ridge of the sample tube and twisted and locked into place.
The capped sample tube will be removed from the T-Handle and the plunger on the top end
of the sampler will be locked into place.  If the soil is not cohesive, the soil will be pushed
into the sampler with a gloved hand and properly sealed.  The sealed En Core tubes will be
placed into a labeled ziplock bag supplied by the manufacturer.  The bags containing the
Encore tubes will be immediately placed in a cooler with ice.

For each designated sample, three En Core sample tubes will be collected at co-located
locations (locations adjacent to each other).  In addition, at each sampling location, soil will
be placed in a 2-oz container using a stainless steel spoon for determination of moisture
content.  At locations where replicate samples (duplicate, split samples, MS, MSD) will be
collected, three En Core sample tubes and one 2-oz container (for moisture content) will be
collected for each replicate

2. Method 2, Use of 2-oz VOA Containers - This method can only be used for medium/high
level analysis for VOAs.  Immediately upon opening the split spoon or placement of the
sample in a bowl, four 2-oz wide-mouth sample jars (no head space) will be filled for each
designated sample.  At locations where replicate samples will be collected, four 2-oz wide-
mouth containers will be collected for each replicate.

5.3.1.2 Samples Preserved in the Field - Samples collected by this method are preserved in the
field and can be analyzed for low level analysis if preserved with sodium bisulfate or medium/high
level analysis if preserved with methanol.  This method is applicable to cohesive and all non-
cohesive soil types including gravel and coarse sand.  Materials required for sample collection
include, pre-weighed 40 ml glass vials with septa, Teflon capsules of pre-measured preservative
(sodium bi-sulfate or methanol - 5 ml, 10 ml or 20 ml), plastic syringes (5 cc, 10 cc or 20 cc) and stir
bars.  A plastic syringe is used for collecting the soil or sediment.  The tip of the syringe is cut-off
prior to collecting the sample.  The syringe is driven into the soil and the plunger is used to empty
the soil into the pre-weighed vial.  An equal pre-measured volume of sodium bisulfate (5 ml if a 5
cc syringe was used, 10 ml if a 10 cc syringe was used,  or 20 ml if a 20 cc syringe was used) or
methanol from the capsules is added to the sample container.  A stir bar is also added to samples
with sodium bisulfate as the preservative.  For each designated sample, three 40 ml vials with
preservative and one 2-oz container for moisture content will be collected at co-located locations.
Sodium bisulfate will be used as the preservative in two of the vials and methanol will be used in
the third.  No preservative is used in the container collected for soil moisture.  
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At locations where replicate samples (duplicate, split samples, MS, MSD) will be collected, three
40-ml vials with preservative and one 2-oz container (for moisture content) will be collected for each
replicate

5.3.2  Soil Samples for Other Analytical Parameters

The soil will be placed in a stainless steel bowl or bucket. Enough volume will be collected to fill
all the appropriate sample bottles. The soil will be thoroughly mixed with a stainless steel spoon
(samples for volatile organics will be collected prior to mixing). Large pebbles and cobbles will be
removed from the soil. Sample bottles will be filled with homogenized soil and the samples will be
submitted to the laboratory for chemical analysis.
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6.0  SAMPLING OF DRUMS AND CONTAINERS

The term "container" as used here refers to receptacles that were originally designed for transporting
materials, e.g. bags, drums, cans and other smaller receptacles as opposed to above or below ground
tanks. Above and below ground tanks are discussed in Sections 7.0 and 8.0 respectively. "

The sampling of containers present unique problems not associated with natural water bodies, and
sampling personnel should be trained in the specialized techniques required. Typically, containers
are closed except for small openings such as taps or bungs. The physical size, shape, construction
material, and location of access can limit the types of equipment and methods of collection. Extreme
caution should always be exercised during the initial assessment of container contents.  The potential
for explosive reactions or the release of noxious gases when containers are opened require
considerable safeguards. The containers should be opened with appropriate safety devices. As a
minimum, a preliminary check with an explosimeter or an organic vapor analyzer should be
employed to determine levels of personnel protective equipment. Depending on the nature of the
specific situation no-sparking remote-controlled drum-opening devices (bronze spikes or pierces)
or universal bung wrenches may used.

6.1  Strategy for Sampling of Drums and Containers

The sampling strategy for containers varies according to: 1) the number of containers to be sampled,
and 2) access to the containers. If the waste is contained in several containers, every container will
be sampled or a subset of the individual containers should be randomly selected for sampling.  Each
containers is assigned a number and then numbers are randomly selected for sampling.

Access to a container is another important consideration that will affect the number of samples that
can be collected from the container. Several sample aliquots should be collected at various depths
within the waste. The exact number of sample aliquots required for sampling will vary depending
on the distribution of the waste components. With an unknown waste, a sufficient number and
distribution of samples should be collected to account for any potential vertical anomalies in the
waste.  Bags, paper drums, and open-headed steel drums typically do not restrict access to the waste
and therefore do not limit sampling.

In instances where access to a container is unlimited, a useful method of obtaining a representative
set of samples is a three-dimensional random sampling strategy in which the container is divided by
developing an imaginary three-dimensional grid. For example, drums and other cylindrical
containers are divided into concentric circles and divided into grids of equal size. The height of the
container is then divided into levels which are at least as large as the vertical space required by the
selected sampling device. Selected samples are obtained by using a random number table or
generator. A two-dimensional approach is another technique which is often employed. This
technique employs dividing the top of the container into a grid similar to the three-dimensional
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method, selecting an appropriate number of aliquots and sampling the selected section over the entire
vertical length.

6.2  Collection Equipment for Container Sampling

Sampling the diverse types of RCRA-regulated wastes requires a variety of different types of
samplers. Composite liquid waste samplers (COLIWASA), drum thiefs, glass tubes, hand pumps,
triers and weighted bottles are the sampling devices most widely used.  Table 6-1 provides a general
guide to the types of waste sampled by each) of the samplers described. The description, use, and
general procedures for each device are given in the subsequent paragraphs of this section.

6.2.1  Glass Tubes

6.2.1.1 Description - Liquid samples from opened containers (55-gallon drums) may be collected
using lengths of glass tubing. The glass tubes are normally 122 cm in length and 6 to 16 mm inside
diameter. Larger-diameter tubes may be used for more viscous fluids if sampling with the small
diameter tubes is not adequate . The tubing can be broken-up and discarded in the container after the
sample has been collected, thus eliminating difficult cleanup and disposal problems. This method
should not be attempted with less than a two-man sampling team.

6.2.1.2  Uses - This method provides for a quick means of collecting concentrated containerized
wastes. The major disadvantage is from potential sample loss which is especially prevalent when
sampling less viscous fluids. Splashing may be a problem and proper protective clothing (e.g., butyl
rubber apron, face shield, boot covers) should always be worn.

6.2.1.3  Procedures

1. Remove cover from sample container opening.

2. Slowly insert glass tubing almost to the bottom of the container.

3. Allow the waste in the drum to reach its natural level in the tube.

4. Cap the top of the tube with a safety-gloved thumb or a rubber stopper.

5. Carefully remove the capped tube from the drum and insert the uncapped end in the sample
container.

6. Release the thumb or stopper on the tube and allow the sample container to fill to
approximately 90 percent of its capacity.

7. Repeat steps 2 through 6 if more volume is needed to fill the sample container.



SECTION 6
Revision 2
Date Issued:   February 1, 1992
Date Revised: September 1999
Page   3   of    9   

Karen\C:\Keri\NFSS Reports\QAPP (Phase 1)\GSP-Manual.wpdMaxim Technologies, Inc.

8. Remove the tube from the sample container and replace the tube in the drum.

9. Cap the sample container tightly and affix the sample identification tag.

10. If applicable, break the glass sampling tube in such a way that all parts of it are discarded
inside the drum.

11. Replace the bung or place plastic over the drum.

12. Place sample container in a ziplock plastic bag (one per bag).

13. Place each bagged container in a 1-gallon metal paint can (or appropriate sized container)
and isolate sample with packing material.

14. Mark the sample identification number on the outside of each container and complete
chain-of-custody log and the field logbook.

6.2.1.4  Optional Method (if sample of bottom sludge is desired)

1. Remove cover from container opening.

2. Cap the top of the sampling tube with safety-gloved thumb.

3. Insert glass tubing slowly until it contacts sludge layer.

4. Release thumb seal and push the tube almost to the bottom of the drum. Do not force it.

5. Re-cap tube end with thumb and carefully remove the capped tube from the drum and insert
the uncapped end in the sample container.

6. Release the thumb or stopper on the tube and allow the sample container to fill to
approximately 90 percent of its capacity. If necessary, the sludge plug in the bottom of the
tube can be dislodged with the aid of a stainless steel laboratory spatula.

7. Repeat if more volume is needed to fill sample container and recap the tube.

8. Proceed as in Steps 9 through 14 above.



SECTION 6
Revision 2
Date Issued:   February 1, 1992
Date Revised: September 1999
Page   4   of    9   

Karen\C:\Keri\NFSS Reports\QAPP (Phase 1)\GSP-Manual.wpdMaxim Technologies, Inc.

TABLE 6-1

SAMPLING EQUIPMENT FOR DRUMS AND CONTAINERS

Waste Type Sampling Device

Free flowing liquids and slurries COLIWASA, glass tube, hand pump, bottle

Sludges Trier

Moist Powders or granules Trier

Dry Powders or granules Thief, scoop/trowel and shovel

Sand, packed powders or granules Auger, scoop/trowel and shovel

Large grained solids Trier, scoop/trowel and shovel

6.2.1.5  Note

1. If a reaction is observed when the glass tube is inserted (violent agitation, smoke, light, etc.)
the investigators should leave the area immediately.

2. If the glass tube becomes cloudy or smokey after insertion into the drum, the presence of
hydrofluoric acid is indicated and a comparable length of rigid plastic tubing should be used
to collect the sample.

3. When a solid is encountered in a drum (either layer or bottom sludge) the optional method
described above may be used to collect a core of the material, or the material may be
collected with a disposable scoop attached to a length of wooden or plastic rod.

6.2.2  COLIWASA

6.2.2.1 Description - The COLIWASA is sampler designed to permit representative sampling of
multiphase liquids and sludges from drums and other containerized wastes. The sampler consists of
a 152 cm by 4 cm (inside diameter) section of tubing with a Teflon or neoprene stopper at one end
attached by a rod running the length of the tube to a locking mechanism at the other end.
Manipulation of the locking mechanism opens and closes the sampler by raising and lowering the
stopper. 

6.2.2.2  Uses - The COLIWASA is primarily used to sample containerized liquids. The plastic
COLIWASA can be used to sample most containerized liquid wastes except for those containing
ketones, nitrobenzene, dimethylforamide, mesityloxide and tetrahydrofuran. A glass COLIWASA
can handle all liquid wastes including those unable to be sampled with the plastic unit except strong
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alkali and hydrofluoric acid solution. Due to the unknown nature of most containerized waste, glass
or Teflon samplers should generally be used.

6.2.2.3 Procedures

1. Choose the material (PVC, glass, teflon) to be used to fabricate the COLIWASA and
assemble the sampler.

2. Decontaminate sampler.

3. Check for proper functioning. Adjust the locking mechanism if necessary to make sure the
stopper provides a tight closure.

4. Wear necessary protective clothing and gear and observe required sampling precautions.

5. Put the sampler in the open position by placing the stopper rod handle in the T-position and
pushing the rod down until the handle sits against the sampler's locking block.

6. Slowly lower the sampler into the liquid waste. (Lower the sampler at a rate that permits the
levels of the liquid inside and outside the sampler tube to be about the same. If the level of
the liquid in the sample tube is lower than that outside the sampler, the rate of lowering is
too fast and will result in a nonrepresentative sample).

7. When the sampler stopper hits the bottom of the waste container, push the sampler tube
downward against the stopper to close the sampler. Lock the sampler in the closed position
by turning the T handle until it is upright and one end rests tightly on the locking block.

8. Slowly withdraw the sampler from the waste container with one hand while wiping the
sampler tube with a disposable cloth or rag with the other hand.

9. Carefully discharge the sample into a suitable sample container by slowly pulling the lower
end of the T handle away from the locking block while the lower end of the sampler is
positioned in a sample container.

10. Cap the sample container; attach label and seal; record in field logbook; and complete sample
analysis request sheet and chain-of-custody record.

11. Unscrew the T handle of the sampler and disengage the locking block. Decontaminated
sampler on site or store the contaminated parts of the sampler in a plastic storage tube for
subsequent cleaning. Store used rags in plastic bags for subsequent disposal.
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6.2.3  Thief Sampler

6.2.3.1  Description - The thief sampler consists of two slotted telescoping tubes, usually made of
brass or stainless steel. The outer tube has a conical, pointed tip on one end that permits the sampler
to penetrate the material being sampled. The sampler is opened and closed by rotating the inner tube.
Thief samplers are generally 61 to 100 cm (24 to 40 in.) long by 1.27 to 2.54 cm (1/2 to 1 in.) in
diameter.

6.2.3.2  Uses - The thief sampler is used for sampling dry powdered or granular wastes or materials
in bags, fiber drums, sacks or similar containers. This sampler is most useful when the solids are no
greater than 0.6 cm (1/4 in.) in diameter.

6.2.3.3  Procedures

1. While the sampler is in the closed position, insert it into the granular or powdered waste
being sampled from a point near a top edge or corner, through the center, and to a point
diagonally opposite the point of entry.

2. Rotate the inner tube of the sampler into the open position.

3. Wiggle the sampler a few times to allow materials to enter the open slots.

4. Place the sampler in the closed position and withdraw from the material being sampled.

5. Place the sampler in a horizontal position with the slots facing upward.

6. Rotate and slide out the outer tube from the inner tube.

7. Transfer the collected sample in the inner tube into a suitable sample container.

8. Collect two or more core samples at different points and combine the samples in the same
container.

9. Cap the sample container; attach label and seal; record in field logbook; and complete
analysis request sheet and chain of custody record.

10. Clean or store the sampler in plastic bag for subsequent cleaning.

6.2.4  Sampling Trier

6.2.4.1  Description - A typical sampling trier is a long tube with a slot that extends almost its entire
length. The tip and edges of the tube slot are sharpened to allow the trier to cut a core of the material
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to be sampled when rotated after insertion into the material. Sampling triers are usually made of
stainless steel with wooden handles. They are about 61 to 100 cm (24 to 40 in.) long and 1.27 to 2.54
cm (1/2 to 1 in.) in diameter. 

6.2.4.2  Uses - The use of the trier is similar to that of the thief sampler discussed above. It is
preferred over the thief sampler when the powdered or granular material to be sampled is moist or
sticky.

The sampling trier can be used to obtain soft or loosened soil samples up to a depth of 61 cm (24 in.)
as outlined below.

6.2.4.3  Procedures

1. Insert the trier into the waste material at a 0 to 45o angle from horizontal to minimize the
spillage of sample from the sampler. Extraction of samples may require tilting of the
containers.

2. Rotate the trier once or twice to cut a core of material.

3. Slowly withdraw the trier, making sure that the slot is facing upward.

4. Transfer the sample into a suitable container with the aid of a spatula or other stainless
steel implement.

5. Repeat the sampling at selected points two or more times and combine the samples in the
same sample container.

6. Cap the sample container; attach the label and seal; record in field log book; and
complete sample analysis request sheet and chain of custody record.

7. Wipe the sampler clean, or store it in a plastic bag for subsequent cleaning (decor).

6.2.5  Scoop/Trowel and Shovels

6.2.5.1  Description - There are a wide variety of soil sampling tools which may be used for
collecting container samples. Typically, stainless steel, aluminum, or polypropylene implements
are used to collect samples.

6.2.5.2  Uses - Scoops/Trowels and shovels are used to collect container samples which are dry,
packed or large grained solids. 
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6.2.5.3  Procedures

1. At regular selected intervals take small, equal portions of sample from the surface or near
the surface of the material to be sampled.

2. Combine the samples in a suitable container.

3. Cap the container; attach the label and seal; record in field logbook; and complete sample
analysis request sheet and chain of custody record.

4. Wipe the implement and store in a plastic bag for subsequent cleaning.

6.2.6  Auger

6.2.6.1  Description - The auger consists of a hard metal central shaft and sharpened spiral
blades. When the tool is rotated clockwise by the wooden handle, it cuts the waste material as
it moves forward and discharges the loosened material upward. The cutting diameter is generally
about 2 inches and its length about 40 inches.

6.2.6.2  Uses - The auger is particularly useful in collecting samples of hard packed or sandy
wastes in deep containers. This sampler destroys the structure of cohesive material and does not
allow for distinguishing between samples collected near the top or toward the bottom of a
container.

6.2.6.3  Procedures

1. Select a sampling point which is representative of the container contents.

2. Install the sampler's wooden T-handle in its socket.

3. Bore a hole through the middle of an aluminum pie pan large enough to allow the blades
of the auger to pass through. The pan will be used to catch the sample brought to the
surface by the auger.

4. Spot the pan against the selected sampling point.

5. Start angering through the hole in the pan until the desired sampling depth is reached.

6. Transfer the sample collected in the catch pan and the sample adhering to the auger to a
suitable container. Spoon out the rest of the loosened sample with a sampling trier.
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7. Repeat the sampling at different sampling points, and combine the samples in the same
container as in Step 6.

8. Cap the sample container; attach label and seal; record in field logbook; and complete
sample analysis request sheet and chain of custody record.

9. Wipe the sampler clean, or store it in a plastic bag for subsequent cleaning.
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7.0  ABOVE GROUND TANKS

A sufficient number of samples from different locations within the waste in the lake to provide
analytical data that are representative of the entire tank contents. The accessibility of the tank
contents will affect the sampling methodology.

7.1  Strategy for Tank Sampling

If the above ground tank is open to the atmosphere, allowing unrestricted access, then usually a
representative set of samples can be obtained using a three-dimensional simple random sampling
scheme. This requires the development of a grid system. Circular tanks can be horizontally divided
into concentric circles while the height is divided into imaginary levels. The specific areas are
selected for sampling using random numbers.

A two dimensional sampling scheme may also be appropriate. Specifically, the top surface of the
tank is divided into a grid. Grid sections are selected using random numbers. Each selected grid point
is then sampled in a vertical manner along the entire length from the top to the bottom of the tank.
Sampling devices such as a COLIWASA, thief or weighted bottle are generally used. If the waste
is known to consist of two or more discrete strata, a more precise representation of the tank contents
can be obtained by using a stratified random sampling strategy.

Some above ground tanks permit only limited access to their contents, restricting locations within
the tank from which the samples can be taken. When sampling is restricted, the sampling strategy
must, as a minimum, result in sufficient samples to address the potential vertical anomalies in the
waste in order for them to be considered representative.  If access restricts sampling to a portion of
the tank contents (e.g. a large open tank which restricts sampling to the perimeter; in a closed tank,
the only access to the waste may be through inspection points), the resulting analytical data will only
be deemed representative of the accessed area, not of the entire tank contents. If a limited access tank
is sampled and little is known about the distribution of components within the waste, a set of
samples representative of the entire tank contents can be obtained by taking a series of samples as
the contents of the tank are being drained. This can be done in a simple, random manner by
estimating how long it would take to drain the tank, and then selecting times during drainage for
sampling.

Sampling of above ground tanks containing liquids, sludges, slurries or semi-solids requires a variety
of samplers which include: COLIWASAs, glass tubes, weighted bottles, pumps, thiefs and triers. The
procedures for using the samplers listed above can be found in Section 3 and 6 of this guide.
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8.0  UNDERGROUND TANK

Underground tanks are generally closed except for small access ports, manways or hatches, and
therefore, limit access to only a few sampling locations.  The considerations involved in the sampling
of underground tanks are similar to those for sampling containers and above ground tanks (see
Sections 6 and 7).

When sampling locations have limited access, the sampling strategy must result in sufficient samples
to address the potential vertical anomalies in the waste in order to be considered representative.  If
a limited access underground tank is to be sampled, and little is known about the distribution of the
components, a simple characterization should first be performed.  A wooden probe, water test paste
and a glass phase tube can be used to determine the presence of sludge, water content and liquid
phases.  Representative samples of each layer can then be obtained using appropriate sampling
devices.  If this is not possible, a set of representative samples for the entire tank contents can be
obtained by collecting a series of samples as the tank is pumped out.

Sampling of underground tanks containing liquids, slurries, sludges or semi-solids can be  performed
using equipment such as COLIWASAs, glass tubes, weighted bottles, hand pumps, thiefs and triers.
The specific procedures for using these devices can be found in Sections 6 and 7 of this guide.

8.1  General Underground Tank Testing Procedures

The most appropriate method for sampling should be governed by State regulations.  At a minimum,
the following procedures should be used for an underground tank sampling program:

1. Define the following requirements: objectives of test, degree of accuracy required, whether
active or abandoned tank;

2. Inspect tank and surroundings, outline general safety procedures; 

3. Sampling and analysis of tank contents;

4. Based on 1, 2, and 3 above and state requirements, select methods and detailed procedures
for tank testing; 

5. Consider detailed safety requirements, compatibility of materials, accessibility and
availability of testing company (if needed);

6. Prepare detailed scope of work and coordinate fully with potential subcontractors;

7. Select subcontractor; schedule and oversee test(s);
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8. Interprets results.

The most common approach to leak-monitoring of tanks is volumetric tank testing.  Types of
systems developed for volumetric testing include:  ARCO, Petro-Tite, Homer I and II, Mooney and
LEAK-LOKATOR. All of these systems are capable of detecting leaks of 0.05 gal/hr under ideal
conditions. 

One or more of several sources of variability usually occurs during testing, each affecting test results.
Among the major sources of variability are: temperature variations - ambient conditions and within
tanks; vapor pockets present in tanks or piping; tank deformation; evaporation and condensation;
vibrations; water table influences; and, equipment and operator error. 
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9.0  BIOLOGICAL SAMPLING

9.1  Introduction

Maxim has applied a great variety of biological surveys to assessment of contamination. Included
among these are quantitative and qualitative aquatic surveys, use of vegetative communities as
indicators of pollution or disturbance, tissue sampling and analyses, and bioassay to determine
toxicity. 

Direct biological sampling includes sampling and analysis of fish tissue, benthic surveys, field
investigations of fish kills (often supported by sampling and analysis), and studies focusing on
particular organisms know to concentrate, accumulate or biomagnify particular pollutants. 

9.2  Purpose

Biological sampling of potentially contaminated areas is usually performed for on of two purposes:
1) To indicate type and degree of pollution; or 2) to monitor biological uptake. The objective of
sampling is to delineate contamination, monitor foodchain relationships, and assess risks. 

1. Fish tissue studies are directed at either the identification of harmful materials in fish flesh,
which may be ingested by humans creating an exposure pathway, or at establishing the
probable causes of fish kills.

2. Benthic macroinvertebrate studies focus on perturbations in population mixes of sensitive
organisms in an attempt to relate them to contaminant levels, and indicate the effects of those
contaminants on aquatic ecosystems.

3. Fish kill studies attempt to establish any cause-effect relationships between contaminants and
fish mortality.

4. Sampling and analysis of organisms, which may concentrate pollutants, focus on
contaminant levels in the organisms and the organisms' role in food-chain relationships. The
purpose is to identify potential pathways of pollutant migration.

Common to all of these studies is the purpose of identifying any correlation between possible sources
of contamination and environmental hazards.

9.3  Determination of Sampling Area

The approach to selecting sampling areas is governed by whether comparative data is needed. If such
data is needed, as in assessing variations in benthos composition, both potentially affected and
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control areas are needed. If data needs are related only to detection of the presence of a contaminant
(such as fish tissues analysis), only sites within the area of potential contamination are necessary.

The size and location of a sampling area are related to the type and mobility of organisms involved,
the extent and configuration of the pollutant plume, the complexity of potential contaminant input
patterns, and the intended use of sampling results (i.e., statistics, qualitative comparison, etc.).

9.4  Selection of Sampling Sites

Three general approaches are available for site selection. Each yields a different type of data and
each is applicable to a different sampling objective. The three approaches, their advantages and
applications are discussed in the following paragraphs.

9.4.1  Random Sampling

With this sampling approach, every population unit has an equal change of selection. This type of
site selection consciously avoids bias and is the method of choice in obtaining representative
samples.

9.4.2  Stratified Random Sampling

With this sampling approach, population units affected by one or more variables (used to define the
stratification) are well represented. This approach yields data which is useful in statistical
manipulation (though often not as defensible as that obtained through random sampling), and which
focuses on variables of concern to a greater degree than pure random sampling. 

9.4.3  Stratified or Selective Sampling

This approach is a conscious effort to focus sampling on a certain variable or set of variables. it
maximized data on parameters and organisms of concern, but is of little value in statistical treatments
or mathematical modeling. It is most useful in worst case situations, or organism/habitat-specific
studies such as fish sampling for tissue analysis.

9.5  Sampling Methods and Equipment

Table 9-1 illustrates the basic methodology and equipment generally used in representative types of
biological studies. The selection of both the methodology and equipment is dependent on study
objectives, site conditions, and coordination with other studies being carried out at the site.
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9.6  Sample Treatment, Preservation, and Data Reduction

These techniques are all highly specific to study objectives and the organisms of concern. The
specific techniques to be employed on a given task should be outlined in the work plan or sampling
plan for that task. For studies of aquatic biota, guidance will be drawn from USEPA's Biological
Field and Laboratory Methods for Measuring the Quality of Surface and Waters and Effluents. Data
analysis and reduction processes vary from hand-calculations to sophisticated computer models.
These processes are determined by sample types, data needs and overall project objectives. They will
be site-specific in the task work plan.

TABLE 9-1

BIOLOGICAL STUDIES - METHODS AND MATERIALS

Group of Organisms Methods and Materials

Plankton Grab samples; towing or casting of metered or non-
metered plankton nets

Periphyton Scarification of measured area of substrate counts

Macrophytes Hand collection of measured transects

Fish Active: Seines, trawls, electrofishing; hook & line

Terrestrial vegetation Quadrant on line transect

Birds Time:  area counts by sight & sound

Small Mammals Transect trapping

Reptiles, amphibians Habitat searches with time: area records, nighttime
sound surveys
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10.0  WIPE SAMPLES

In instances where walls, floors and other interior settings need to sampled, a wipe sample is
appropriate. This type of sampling is generally used where pesticides, dioxin or PCBs are a suspected
contaminant. Wipes will pick up dust and thin layers of oil or liquid which may not be attainable
with other procedures.

10.1  Description

The routine wipe sampling procedure consists of an 11 cm, #40 filter pad dampened with hexane.
The wet wipe sample pad will be hand held and the area to be wiped will either be measured using
a 10 cm by 10 cm template or measured to determine actual area if the template is not available or
applicable. The wet wipe sampling procedure will collect material on the surface of a matrix and the
material that is easily extracted from the surface. The wet wipe procedure may result in material
other than the analyte of interest being collected, such as wax, on surfaces of floors, which could
interfere with the sample analysis. Therefore, during collection of wet wipe samples, sampling
personnel should carefully document all conditions that exist on each surface sampled.

As part of all sampling procedures, field blanks are collected to determine if specific analytical
interferences may be present in either the filter pads or the hexane used as the solvent on the sorbet
pads. The field blank will also determine whether procedures used to collect a wet wipe sample
introduce any interferences to the samples, and will be included at a frequency of 5 percent (1 per
20 samples collected).

10.2  Material and Apparatus

a. 11.0 cm, #40 filter sterile pads, pre-extracted with hexane
b. Disposable PVC gloves
c. Sample bottles, 250 ml, amber glass with Teflon liners
d. Hexane (pesticide grade)
e. Sample labels
f. Field log notebook
g. Master floor plan map
h. Chain-of-Custody sheets
i. 100 cm2 template

10.3  Procedures

• Select locations where samples will be collected and prepare a preliminary map of sample
locations.

• Remove the prepared filter pads from the bottle using a pair of cleaned tweezers.
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• Holding the filter pad with the tweezers, use a squeeze bottle of hexane to saturate the pad.

• Place the 100 cm2 template onto the sampling location.

• Wearing proper hand protection (e.g. 22 mil Nitrile gloves), take the moist filter and rub the
area within the template with a steady motion. Take care to avoid shredding the filter pad on
abrasive surfaces.

• Place the used filter pad into a precleaned and labeled, 250 ml, amber sample jar.

• Place sample jar on ice, in a cooler immediately.

• Repeat the procedure until all of the required samples have been collected.

• Finalize the map of the sample collection sites.
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11.0  DECONTAMINATION OF SAMPLING EQUIPMENT

11.1  Introduction

A wide variety of sampling equipment is used in the field to sample a variety of media for a variety
of contaminants.  Thus, no general statements regarding decontamination of equipment can be made
which are universally applicable.  The descriptions below apply to the most commonly encountered
situations and should be regarded as default where procedures are not specified.

11.2  Decontamination of Stainless Steel Equipment

• Equipment and tools should be washed with tap water to remove gross contamination.

• Equipment and tools should be washed in a solution of water and detergent (e.g., Alconox).

• The next step of decontamination is to rinse the equipment and tools with deionized (DI)
water.

• Additional rinsing of the equipment with acids and solvents is dependent upon the
requirements of the client and or State and Federal Agency requirements. Specialized
requirements for rinsing will be designated in the SOW and/or the work plan.

• The cleaned and rinsed equipment and tools should be placed upon clean plastic sheeting and
allowed to air dry.

• Re-usable stainless steel bailers should be dismantled and thoroughly cleaned inside and out
using the method described above. Care should also be taken to ensure that the threaded
fittings are thoroughly cleaned and rinsed.

11.3  Decontamination of Carbon Steel Equipment

• All of the equipment and tools should be washed with tap water to remove gross
contamination.

• Equipment and tools should be washed in a solution of water and detergent (e.g., Alconox).

• The next step of decontamination is to rinse the equipment and tools with deionized (DI)
water.

• Additional rinsing of the equipment with acids and solvents is dependent upon the
requirements of the client and or State and Federal Agency requirements. Specialized
requirements for rinsing will be designated in the SOW and/or the work plan.



SECTION 11
Revision   2
Date Issued:   February 1, 1992
Date Revised: September 1999
Page   2   of    3   

Karen\C:\Keri\NFSS Reports\QAPP (Phase 1)\GSP-Manual.wpdMaxim Technologies, Inc.

• The cleaned and rinsed equipment and tools should be placed upon clean plastic sheeting and
allowed to air dry.

11.4  Decontamination of PVC Equipment

• All of the equipment and tools should be washed with tap water to remove gross
contamination.

• Equipment and tools should be washed in a solution of water and detergent (e.g., Alconox).

• The next step of decontamination is to rinse the equipment and tools with deionized (DI)
water.

• Additional rinsing of the equipment with acids and solvents is dependent upon the
requirements of the client and or State and Federal Agency requirements. Specialized
requirements for rinsing will be designated in the SOW and/or the work plan.

• The cleaned and rinsed equipment and tools should be placed upon clean plastic sheeting and
allowed to air dry.

• Re-usable PVC bailers should be dismantled and thoroughly cleaned inside and out using the
method described above. Care should be taken to ensure that the threaded fittings are
thoroughly cleaned and rinsed.

11.5  Decontamination of Teflon Equipment

• Equipment and tools should be washed with tap water to remove gross contamination.

• Equipment and tools should be washed in a solution of water and detergent (e.g., Alconox).

• Rinse the equipment and tools with deionized (DI) water.

• Additional rinsing of the equipment with acids and solvents is dependent upon the
requirements of the client and or State and Federal Agency requirements. Specialized
requirements for rinsing will be designated in the SOW and/or the work plan.

• The cleaned and rinsed equipment and tools should be placed upon clean plastic sheeting and
allowed to air dry.

• Re-usable teflon bailers should be dismantled and thoroughly cleaned inside and out using
the method described above. Care should be taken to ensure that the threaded fittings are
thoroughly cleaned and rinsed.
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11.6  Decontamination of Drilling Tools

• Construct an appropriate decontamination pad that is suitable to size and type of drilling
tools to be used on the job. The pad must also be capable of containing the water generated
during the steam cleaning, without leaking.

• All drilling tools should be steam cleaned at the job site, prior to the initiation of work.

• The drilling tools should be steam cleaned between each drilling operation, such as between
each borehole or monitor well.

• Some clients and/or State and Federal Agencies may require additional rinsing of the tools
with a DI water, solvent or acid. 

• The drill rig and all of the drilling tools should be decontaminated thoroughly prior to leaving
the job site.

• The water and solid material generated during the decontamination procedures should be
contained in proper containers such as 55-gallon drums (DOT 17H). The water and solids
should be designated as investigation derived waste and disposed of in a proper manner.

• If any vehicle on the job site is contaminated, it should be thoroughly cleaned before leaving
the site. All vehicles should be cleaned by the field team upon returning from the job site.
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12.0  SAMPLE PREPARATION AND FIELD QUALITY CONTROL SAMPLES

12.1  Homogenization

Homogenization of samples is a method of mixing and blending a sample to minimize the
heterogeneity inherent in nature in order to provide analytical results representative of the medium
sampled.

12.1.1  Soil/Sediment

For soil and sediment, gravel, organic debris, and miscellaneous material such as concrete, nails, etc.
are removed. The soil/sediment is then placed in a stainless steel bowl and is thoroughly mixed with
a stainless steel spoon by scraping sides, bottoms, and corners of the pan. 

12.1.2  Aqueous Samples

Mixing of aqueous samples is generally not applicable unless layering is observed. Homogenization
is performed on liquid samples in the laboratory.

12.2  Composite Samples

A composite sample consists of a number of discrete samples mixed together to form one sample.
The analytical results obtained represent an average of the sampling points. Equal portions of the
discrete samples are placed in stainless steel pans, and mixed as described in Section 12.1.1.

12.3  Discrete Grab and Collocated Samples

A discrete sample is collected from a specified interval or depth and not mixed. Discrete samples
include grab or collocated.

Samples which are generally collected from media such as surface water or groundwater that cannot
be appropriately homogenized in the field are co-located samples. Sample containers or bailers are
dipped in the water body or well and poured into sample containers. The tubing discharges the liquid
to the sample containers. Equal aliquots from the same bailer are poured into the sample containers.
If pumps and tubing are used, equal aliquots of liquid are alternately discharged to the sample
container. Another method of obtaining co-located samples includes use of pumps and/or tubing.

12.4  Duplicate and Split Samples

Duplicate and split samples of soil and sediment are usually collected from equal portions of a
homogenized sample, placed into sample containers, identified with separate sample numbers, and
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shipped to the designated laboratory for analyses. Samples for analysis for VOAs are collected as
grab, collocated, and/or discrete samples.

12.5  Discrete Grab or Collocated Duplicate and Split Samples

Duplicate and split grab or collocated samples are not true duplicates or splits. Equal aliquots from
the same bailer are alternately poured into a sufficient number of containers to provide collocated
field duplicate and split samples on a sufficient number of bottles are merely dipped into the water.
Discrete samples for VOAs are collected at different but adjacent intervals or collected as grab
samples from adjacent areas. Duplicate and split samples are identified with unique sample
designations, labeled, and shipped to the specified laboratory for analyses.

12.6  Trip Blank

Trip blanks are collected to identify the presence of volatile compounds as a result of transportation
at the site and/or shipment to the laboratory. Trip blanks are required for liquid volatile organic
samples and consist of 40 ml vials filled in the laboratory with reagent-free DI water. The sample
bottles are shipped to the site with the other sample container. The trip blanks are returned from the
site (one per cooler) with every shipment of liquid samples and analyzed.

12.7  Equipment Blank

Equipment blanks (rinsate blanks) identify the presence of contamination resulting from
decontamination procedures. Rinsate samples are collected by pouring ultrapure water obtained from
the laboratory over decontaminated sampling equipment (augers, bailers, dredges). The rinse water
is collected in sample containers, preserved, and handled in the same manner as the samples.

12.8  Matrix Spike (MS) and Matrix Spike Duplicate (MSD)

Matrix spikes provide information about the effect of the sample matrix on extraction/digestion or
analyses. MS and MSD samples are collected essentially as homogenized, grab, or collocated
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13.0  ORGANIC VAPOR AND RADIATION MONITORING

13.1  Organic Vapor Monitoring

13.1.1  Introduction

This section will discuss the methods to perform two types of organic vapor monitoring; 1) soil head
space analysis, and (2) monitor well head space analysis.

13.1.2  Soil Head Space Analysis

The head space analysis of the soils will be performed using a OVM 580b of HNU photoionization
detector (PID) equipped with a 10.2ev lamp (or other lamp if required) and calibrated with
isobutylene.

The headspace analyses will be performed using the following procedures:

• A clean, labeled ziplock bag will be filled approximately two-thirds of the volume with the
soil sample and sealed.

• The bag of soil will be shaken vigorously for 40 seconds after it is sealed.

• The soil temperature will then be allowed to equilibrate to approximately 70/F. The samples
will be allowed to equilibrate based upon the filed conditions presented in Table 13-1.

TABLE 13-1
MINIMUM SAMPLE HEADSPACE EQUILIBRATION TIME

Ambient Outside Temperature
at Time of Sample Collections

Minimum Amount of Time Air Sample Must
Equilibrate at 7oF or Greater Temperature

<40oF 40 min

40-55oF 20 min

56-69oF 10 min

70oF 5 min

Headspace sample shall be warmed out of direct sunlight by bringing them into a heated
environment. At temperatures less than 55/F headspace sample equilibration time can be reduced
to 10 minutes through the use of 70/F water bath.

• After the soil temperature has reached equilibrium the soil sample (in the sealed bag) will
be removed from the equilibrium chamber.
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• The calibrated PID will be made ready to measure and the probe of the PID will be placed
near the top of the bag.

• The top of the ziplock bag will be opened slightly and the tip of the PID probe will be
inserted into the opened bag. Care should be taken to avoid the intermixing of atmospheric
air with head space vapors, by closing the plastic bag as tightly as possible.

• Record the PID readings (e.g. highest and average readings) in the field note book and on the
Field Boring Logs (if applicable).

• Repeat this procedure as needed.

• Dispose of the head space soil samples as investigation derived waste (IDW), as prescribed
in the project work plan or scope of work.

13.1.3  Monitor Well Head Space Analysis

To measure the concentration of the vapors that have accumulated within the riser pipe of a monitor
well, the following procedures will be performed:

• Calibrate the PID following the procedures provided in the instrument manual.

• Unlock and remove the protective casing that is over the well riser pipe.

• Place the tip of the PID probe near the cap of the well riser.

• Slowly loosen the well cap and as the cap opens, insert the tip of the PID probe into the well
riser casing and replace the lid as tightly as possible. Care should be taken to avoid the
intermixing of atmospheric air with the well head space vapors, by sealing the top of the well
riser with the cap or possibly a gloved hand.

• Record the PID readings (e.g., highest and average readings) in the field note book and on
the Monitoring Well Sampling Log (if applicable).

• Continue with the sampling of the well or lock up the well and continue the procedure on the
remainder of the well network.

13.2  Radiation Monitoring

Work areas that require radiation monitoring will be monitored with a NE Technology radiation
meter. The meter monitors alpha, beta and gamma radiation. The procedures for monitoring for
radiation with the NE Technology meter is as follows:
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• Establish a grid of survey stations at intervals set forth in the scope of work or in the work
plan.

• Calibrate the instrument following the manufacturer provided manual.

• To collect data at a station, pass the meter approximately six inches above the surface to be
measured.

• Obtain background measurements and record them in the field log book.  Record all
additional measurements in the log book.

• Collect data at the stations designated on the grid survey.

• If a sustained reading above the background level is detected, the location of the station
should be marked and its location recorded in the field note book.

• Dispose of the head space soil samples as investigation derived waste (IDW).
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TABLE 1-1

SUMMARY OF WATER COLLECTION, PRESERVATION
AND STORAGE REQUIREMENTS FOR EACH SAMPLE

Parameter Preservative Holding Time Containers Container Preparation

Hardness 4oC H2SO4, pH<2 6 months One 250 ml HDPE bottle Precleaned bottles from
supplier

Volatile TCL
Organics (VOA)

4oC No headspace,
HCl, pH <2 and
Na2S2O3 if
chlorinated

14 days Two 40 ml glass vials,
with Teflon-lined septum
and screw caps

Precleaned bottles from
supplier

Semi-Volatile TCL
Organics

4oC 7 days until
extraction, 40 days
after extraction

Three 1 liter amber glass
amber with Teflon-lined
lid

Precleaned bottles from
supplier

Total Dissolved
TAL Metals

Filtered 4oC
HNO3, pH<2

6 months, except Hg
28 days

Two 1 liter (64 oz) high
density polyethylene
bottles with Teflon-lined
lid

Precleaned bottles from
supplier

Pesticides/PCBs 4oC 7 days until
extraction, 40 days
after extraction

Three 1-liter amber with
Teflon-lined lid

Precleaned bottles from
supplier

Diesel Range
Organics

4oC 7 days until
extraction, 40 days
after extraction

One 250 ml glass amber
with Teflon-lined lid

New; rinse with DI

Gasoline Range
Organics

4oC 14 days One 250 ml glass amber
with Teflon-lined lid

New; rinse with DI

Flash Point 4oC As soon as possible One 250 ml glass amber New; rinse with DI

Nitrate 4oC, H2SO4, pH<2

4oC

28 days (Method
353.1)

48 hrs (Method 300)

One liter HDPE bottle
with Teflon-lined lid 

One 250 ml plastic bottle

New; rinse with DI

Cyanide 4oC NaOH pH>12
and 0.6 g Ascorbic
Acid if chlorinated

14 days Two liter HDPE bottle
with Teflon-lined lid

New; rinse with DI

Volatile Organics 4oC No headspace,
HCl, pH<2 and
Na2S2O3 if
chlorinated

14 days Two 40 ml glass vials,
with Teflon-lined septum
and screw caps

Vials and septum washed
with soap water; rinsed
with deionized distilled
water; dried in muffle
furnace at 105oC for one
hour.  Purchased new
(precleaned by Pierce
Chemical)

Semi-Volatile
Organics

4oC 7 days until
extraction, 40 days
after extraction

Three 1 liter glass amber
with Teflon-lined lid

New; wash with Alconox,
rinse with tap water, rinse
with DI water, rinse with
acetone, rinse with
methylene chloride



TABLE 1-1

SUMMARY OF WATER COLLECTION, PRESERVATION
AND STORAGE REQUIREMENTS FOR EACH SAMPLE

Parameter Preservative Holding Time Containers Container Preparation

Karen\C:\Keri\NFSS Reports\QAPP (Phase 1)\GSP-Tbl 1-1.wpd Maxim Technologies, Inc.2 of  3

Nitroaromatics 4oC 7 days until
extraction, 40 days
after extraction

1-gallon glass amber Purchased new; wash with
Alconox, rinse with tap
water, DI, acetone, and
methylene chloride

Total Dissolved
Metals

Filtered 4oC HNO3,
pH<2

6 months, except Hg
28 days

Two 1 liter (64 oz) high
density polyethylene
bottles with Teflon-lined
lid

New; rinse with dilute
HNO3 and then with DI
water

Total Metals HNO3, pH<2 6 months, except Hg
28 days

Two 1 liter (64 oz) high
density polyethylene
bottles with Teflon-lined
lid

New; rinse with dilute
HNO3 and then with DI
water

Acidity 4oC 14 days 250 ml high density
polyethylene bottles

New; rinse with DI water

Alkalinity 4oC 14 days 250 ml high density
polyethylene bottles

New; rinse with DI water

Biochemical Oxygen
Demand (BOD)

4oC 48 hours 1000 ml high density
polyethylene bottles

New; rinse with DI water

Chloride None required 28 days 250 ml HDPE New; rinse with DI water

Fluoride None required 28 days 500 ml HDPE New; rinse with DI water

Hardness, Total HNO3 to pH<2 6 months 250 ml HDPE New; rinse with DI water

Phenolics, T-
Recoverable

4oC, H2SO4, pH<2 28 days 500 ml glass amber with
Teflon-lined lid

New; rinse with DI water

Phosphorus, Ortho Filter immediately,
4oC

48 hours 150 ml HDPE New; rinse with DI water

Phosphorus, Total 4oC, H2SO4, pH<2 28 days 150 ml HDPE New; rinse with DI water

Residue (Solids) 4oC 7 days 250 ml HDPE New; rinse with DI water

Specific
Conductance

4oC 28 days 250 ml HDPE New; rinse with DI water

Sulfate 4oC 28 days 260 ml HDPE New; rinse with DI water

Nitrogen Ammonia 4oC, H2SO4, pH<2 28 days 500 ml HDPE New; rinse with DI water

Nitrogen-TKN 4oC, H2SO4, pH<2 28 days 500 ml HDPE New; rinse with DI water

Nitrate 4oC 48 hours 100 ml HDPE New; rinse with DI water

Nitrate-Nitrite 4oC, H2SO4, pH<2 28 days 100 ml HDPE New; rinse with DI water

Nitrite 4oC 48 hours 100 ml HDPE New; rinse with DI water
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Total Oil & Grease 4oC, H2SO4, pH<2 28 days 1000 ml wide-mouth
glass with Teflon-lined
lid

Purchased new, precleaned

Petroleum
Hydrocarbons

4oC, H2SO4, pH<2 14 days 1000 ml wide-mouth
glass with Teflon-lined
lid

Purchased new, precleaned

Sulfide 4oC ZnAc/NaOH
to pH>9

7 days 1 liter HDPE Purchased new, precleaned

Total Organic
Carbon (TOC)

4oC HCl or H2SO4,
pH<2

28 days 250 ml glass amber with
Teflon-lined lid

Purchased new, precleaned

Total Organic
Halides (TOX)

4oC HCl or H2SO4,
pH<

28 days 1000 ml glass only, no
headspace and Teflon-
lined lid

Purchased new, precleaned

Turbidity 4oC 48 hours 250 ml HDPE New; rinse with DI water

Phenols 4oC Ext. - 7 days
Anal. - 40 days

1 liter, amber glass jug
with Teflon-lined lid

Purchased new, precleaned

Polynuclear
Aromatic
Hydrocarbons
(PNAs)

4oC Ext. 7 days
Anal. - 40 days

1 liter, amber glass Purchased new, precleaned

Chlorinated
Herbicides

Cool 7/40 Two 1 liter amber Precleaned bottles from
supplier

NOTE:  HDPE = High Density Polyethylene (plastic) bottles
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TABLE 1-2

SUMMARY OF SOIL COLLECTION, PRESERVATION, AND 
STORAGE REQUIREMENTS FOR EACH SAMPLE

Parameter Preservative Holding Time Containers Container Preparation

Total Metals 4oC 6 months,
except Hg 28
days

8 oz glass with Teflon-
lined lid

New; rinse with dilute HNO3

and then with DI water

Total TAL Metals 4oC 6 months,
except HG 28
days

8 oz glass with Teflon-
lined lid

New; rinse with dilute HNO3

and then with DI water

Pesticides/PCB 4oC 14 days before
extraction; 40
days after
extraction

250 ml glass amber
with Teflon-lined lid

New; rinse with dilute HNO3

and then with DI water

Cyanide 4oC 14 days 8 oz glass with Teflon-
lined lid

New; rinse with dilute HNO3

and then with DI water

Volatile Organics 4oC Sodium
Bisulfate
(low level analyses)
Methanol
(medium/high level
analysis)

14 days* Encore sample tubes*
or 40 ml pre-weighed
glass vials with Teflon
lined septum and screw
caps

Pre-weighed vials purchased
from supplier or obtained from
laboratory and pre-weighed at
the laboratory.

Semi-Volatile Organics 4oC 14 days before
extraction; 40
days after
extraction

One 16 oz amber
wide-mouth glass with
Teflon-lined lid

Purchased new; washed with
Alconox, rinsed with tap water,
rinsed with DI water, rinsed
with acetone, rinsed with
methylene chloride

Nitroaromatics 4oC 14 days prior to
extraction, 40
days after
extraction

250 ml amber wide-
mouth glass with
Teflon-lined lid

Purchase new; wash with
Alconox, rinse with tap water,
DI, methylene chloride

Volatile TAL Organics 4oC 14 days Two 4 oz wide-mouth
glass with Teflon-lined
septum and screw caps

Vial and septum washed with
soap and water; rinsed with
deionized distilled water; dried
in muffle furnace at 105oC for
one hour. Purchased new
(precleaned by Pierce
Chemical)

Semi-Volatile TAL
Organics

4oC 14 days prior to
extraction, 40
days after
extraction

One 16 oz amber
wide-mouth glass with
Teflon-lined lid

Purchased new; washed with
Alconox, rinsed with tap water,
rinsed with DI water, rinsed
with acetone, rinsed with
methylene chloride

Total Organic Carbon 4oC 28 days 250 ml amber wide-
mouth glass with
Teflon-lined lid

Purchase new; wash with
Alconox, rinse with tap water,
DI
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Sulfate 4oC 28 days 250 ml amber wide-
mouth glass with
Teflon-lined lid

Purchased new, rinse with
Alconox, rinse with tap water,
DI

Total Oil & Grease 4oC 28 days 1000 ml wide-mouth
glass with Teflon-lined
lid

Purchased new, pre-cleaned

Petroleum
Hydrocarbons

4oC 14 days 1000 ml wide-mouth
glass with Teflon-lined
lid

Purchased new, pre-cleaned

Diesel Range Organics 4oC 7 days until
extraction, 40
days after
extraction

One 250 ml glass
amber with Teflon-
lined lid

New; rinse with DI

Gasoline Range
Organics

4oC 14 days One 250 ml glass
amber with Teflon-
lined lid

New; rinse with DI

Flash Point 4oC As soon as
possible

One 250 ml glass
amber

New; rinse with DI

* 14 days after preservation.   If samples are not preserved in the field, the Encore sample tubes must be received and preserved by
the laboratory within 48 hours of sample collection.
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COMMENTS FROM 

(Only those comments pertinent to the QAPP are addressed here)

FSP General Comment 7:  Please use formal titles for people you list in section 2.  If your people
have doctorates or professional engineers’ licenses, so state.  This applies to everyone listed in this
section including subcontractors and USACE personnel (including me). Informalities in a working
relationship are valuable, but they should not be used in a document that will comprise part of the
site administrative record.  (Is this a new concept for the person who has written this section? Things
like this need to be caught in your internal reviews before USACE sees these documents.)

Response to FSP General Comment 7: Titles, names and qualification of personnel
identified in Section 2 have been revised.

FSP Comment 1, Section 2, Section 2.1 (Corps of Engineer Project Manager) needs to be rewritten.
You will be receiving more direction/interaction from USACE than document approval, schedule
and budget tracking and LRB’s coordination of its own staff.  As your client (and as the funding
agency), we expect to take a leadership position in this project, not simply a position of tracking your
paperwork and expenditures. Please replace your text with the text that follows this paragraph. Please
note that reference to the Buffalo District has, in most cases, been changed to USACE. This is to
emphasize that we have a virtual team associated with the project (“One Door to the Corps”, part of
our current Corps-wide management strategy). Also, please note that  title is changed
to Site Superintendent. We are not allowed to call him a Site Manager by internal Corps policy.

      is the USACE Project Manager for this project.  She has the responsibility for
technical project direction, review and approval of contractor work plans and reports, allocation of
overall project resources, tracking and management of the overall project schedule and budget, and
management of contractor oversight by other USACE staff.  In case of any problems, 
can be contacted at  (e-mail address:  Requests
from any third parties for project information should be addressed to Dr. Leithner at the following
address:

U. S. Army Corps of Engineers
1776 Niagara Street
Buffalo, New York 14207-3199

 will be the USACE Site Superintendent.  The USACE Site Superintendent
will oversee field activities for the USACE, and will have authority to approve all field decisions
exclusive of those that require a scope change or commitment of additional resources.  In those
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instances, the decision must be approved by  and the LRB Contracting Officer, 

Response to Comment 1: Text revised as requested.

FSP Comment 2, Section 2, Page 2-3, Section 2.5,-SAIC Technical Services Coordinator.  Mr.
 responsibilities are not quite what I had thought they were.  These look much less

significant than I would have expected. Please clarify (not necessarily in this document).

Response to FSP Comment 3: Text revised to indicate SAIC will not only review
document, but will participate in the development of plans, reports and assessments, attend
TPP meetings, participate in development of sampling strategy and provide site-specific
continuity based on previous and programmatic experience at NFSS and FUSRAP projects.

FSP Comment 3, Section 2: We had thought  would be using his former site knowledge to
assist with preparation of the FSP.  Was this done?  Knowledge of former testing appears not to have
been used in selecting sampling strategy.

Response to FSP Comment 3: This comment is addressed in the FSP.

FSP Comment 4, Section 2:  I don’t see mention of any risk assessors in Maxim’s organization.
A risk assessor should be helping to develop your FSP, as some of the data will be used to assess
baseline risk.  Are you using SAIC for this (I thought you were).  If not, please provide the
credentials of your risk assessor ASAP.  While we have said we would provide guidance on radiation
baseline risk assessment, we still expect any chemical risk assessment to be thoroughly done without
our help.

Response to FSP Comment 4: Two new sections have been added to include the
Independent Technical Review Committee (Section 2.4) and the Risk Assessor (Section 2.7).
Brian Mulhearn of Maxim is the risk assessor.   qualifications are stated in
the text and his resume is included in Appendix A.

FSP Comment 5, Section 2, Page 2-4, Section 2.7.  Please add that Maxim’s Radiation Safety
Officer will interface with radiation safety officers at USACE.

Response to FSP Comment 5: Test revised as requested.

FSP Comment 6, Section 2:  Page 2-4, section 2.7.  Please add that Maxim’s Site Safety and Health
Officer will interface with the Site Safety and Health Officer at USACE.

Response to FSP Comment 6: Text revised as requested.
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FSP Comment 7, Section 2, Page 2-6, Section 2.9.  You list 11 potential site managers, which you
indicate will change as task requirements change.  These are all good people, but the changing of site
manager with the task appears to lose project continuity.  This philosophy raises serious concerns.
Please describe, in more detail, how you plan to maintain continuity under these circumstances.

Response to FSP Comment 7:  have been identified as
the Site Safety and Health Officer and the Site Manager, respectively.  All names for
potential alternates have been deleted.  Text has been added to indicated that any alternate
site manager will report to .

FSP Comment 2, Section 3, Page 3-4, top line.  You mention the ITR as mentioned in the QCP.
The described ITR involved one person.  Actually, the ITR is to involve one person from each of the
major technical areas involved in the SOW and should be done by senior people.  We were recently
cited on an internal audit because we forgot to add a health physicist to our ITR team for a SOW.
The same audit team will notice omissions in these work plans if we don’t address them now.

As part of your QCP/ITR implementation, we remind you that you will need to submit a Certification
of Completion upon ITR finalization.

Response to FSP Comment 2: The ITR team was added to Section 2 and the appropriate
team members have reviewed the QAPP.

FSP Comment 3, Section 3, Page 3-4, Section 3.1.13.1.  As is stated, the USACE will provide
further direction for the radiological baseline risk assessment.  However, in the event that one must
be done, you will still need to have a risk assessor qualified to handle this aspect of the work with
some direction from USACE. Our risk assessors will certainly review your work and provide some
guidance, but you will still be expected to do the majority of the task within Maxim.

Response to Comment 3: Maxim’s intent was not to suggest Maxim would not perform the
complete baseline risk assessment.  The Risk Assessor, , and his
responsibilities have been added to Section 2.   resume was included in the
original version of the QAPP.

FSP Comment 5, Section 3, Page 3-4, Section 3.2.  Please note that one of your goals is to complete
an RI under CERCLA.

Response to FSP Comment 5: This objective was added to Section 3.0 of QAPP, first
sentence as follows: “.....will provide results which are legally defensible in a court of law
and suitable for use in other aspects of the project such as contamination evaluations,
CERCLA-based RI and risk assessment.



RESPONSE TO COMMENTS
USACE COMMENTS
NFSS QAPP REPORT

C:\Keri\NFSS Reports\QAPP (Phase 1)\USACE-Comments.wpd Maxim Technologies, Inc.
-4-

FSP Comment 6, Section 3:  The main goal of the TPP The main goal of the TPP was to plan such
that we obtain all needed data but no extraneous data. This has not come across in the FSP.

Response to FSP Comment 6: Section 3.1.1 of the QAPP states that “These objectives were defined
during the Technical Planning Process (TPP) Project Meeting.......to identify the basic and optimum
data needs for the RI.”

COMMENTS FROM FRED KOZMINSKI:

(Only those comments pertinent to the QAPP are addressed here)

FSP General comments:  The sampling plan needs additional DQO refinement.  I have three
concerns.  1.  The regulatory action levels may not be appropriate, e.g. the NYSDEC TAGM cleanup
guidance has various interpretations associated with it, therefore varying the action levels, especially
for the VOA/SVOA fractions.  2.  Appropriate cleanup criteria and risk assessment quantitation
limits may not be equivalent.  3.  The laboratory reporting limits may or may not meet the
appropriate regulatory action levels.   

Response to FSP General Comments: Section 3.1.4 ARARS has been added to the QAPP
in response to these general comments.

DQOs for the subject phase of this project were discussed during the TPP meeting referenced
above and the results of that discussion are reflected in our discussion of DQOs in the QAPP
prepared for this project.  That discussion will be summarized and included in the FSP.  The
consensus at the meeting was that NYSDEC TAGM guidance was the appropriate guidance
to use as a basis for initial screening of contaminant levels.  We plan to use it for that
purpose.  TAGM values are very conservative.  TAGM values will not be used as “cleanup
criteria” or as “action levels”.

Cleanup goals will be developed through the RI/FS process.  Risk assessment results will be
among the primary pieces of information used in establishing cleanup criteria for the site.

It is true that laboratory reporting levels may or may not meet appropriate regulatory action
levels.  Regulatory action levels, however, will be defined through the CERCLA process and
are not specified in advance.

FSP Comment 4:  Please define more clearly, the two phased approached to this project.

Response to FSP Comment 4: The phased approach used is extremely important because
this type of approach will achieve the objectives in the most effective manner.  “Section 3.1.3
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Phased Approach” has been added to the QAPP to describe and clearly define the purpose
of this type of approach.

FSP Comment 5, Pg 4-11, Section 4.2.2.5, last paragraph :  Maxim laboratory may need a NRC
license to accept radiologically contaminated samples for physical testing parameters.  I consider this
similar to chemical analysis of mixed analyte samples.

Response to FSP Comment 5: Maxim has an NRC license to accept low-level radioactive
samples and has been conducting geotechnical tests on mixed waste samples for several
years now.  References to the license have been added to a number of paragraphs in Section
5 of the QAPP and a copy of the license is provided in Appendix F of the QAPP.

FSP Comment 6, Pg. 4-12, Section 4.2.2.8, 2nd para - 1.) Co-located duplicate samples imply 2
independent samples as opposed to one sample that would be homogenized and split into two
samples.  The latter is the procedure normally employed.  2.) Quality Assurance split samples and
MS/MSD samples should be collected at a rate of 1 in 20 or 5% of the investigative samples.

Response to FSP Comment 6, #2: All references to the rate of split, MS and MSD samples
in the QAPP have been revised to indicate they will be collected at a rate of 1  in 20 samples.
Duplicate samples will be collected at a rate of 1 in 10 samples.

FSP Comment 7, Pg. 4-23, Section 4.5.1.2: 1.) Is SW846 method 9081 indeed the procedure for
cation exchange?  2.) Transuranics are elements with atomic numbers > Uranium. These are
artificially prepared and are not expected to be found on-site.

Response to FSP Comment 7: 1.) According to GEL, SW-846 Method 9081 is the SW-846
method number for cation exchange capacity.  2.)  According to historical documents,
transuranics may have been present in the wastes from the Knolls Atomic Power Laboratory.
These wastes were stored at the NFSS near Building 401 and the Baker Smith Area. This
waste and the animal remains from the University of Rochester may have contained
transuranic  radionuclides.   Some of the wastes were incinerated on-site.  The historical
information is presented in the FSP.

FSP Comment 9, Pg. 4-25, section 4.5.2.7, 3rd para -1.) This paragraph has conflicting statements
relative to the type of QC duplicate and QA split samples to be taken.  2.) In addition Argonne
National Labs will be the QA Lab for this project. QA split samples and MS/MSDs will be taken at
a rate of 5% of the investigative samples.  QC duplicate samples will be taken at a rate of 10% of
the investigative samples.

The address for sample receipt at Argonne National Labs is:



RESPONSE TO COMMENTS
USACE COMMENTS
NFSS QAPP REPORT

C:\Keri\NFSS Reports\QAPP (Phase 1)\USACE-Comments.wpd Maxim Technologies, Inc.
-6-

Argonne National Laboratory
Bldg. 205
Room L176
9700 S. Cass Avenue
Argonne, IL 60439

Attn. 

Telephone
                          

Response to FSP Comment 9,#2 : #1 will be addressed in the FSP.  All references to the
QA laboratory in the QAPP have been revised to indicate the QA laboratory is Argonne
National Laboratory.  Section 13.2, under Performance Audits” has been revised to include
the above address.

 FSP Comment 13, Pg. 4-37, section 4.1.1.2.3 - 1.) Off-site alpha spectroscopy will not confirm an
on-site gamma walkover survey.  2.) Is off-site confirmation needed here?  Also is gross alpha-beta
necessary?  E.g. what additional info will be gotten?  4.) If off-site analysis is performed you will
want to analyze for iso-U, Th, Ra, and progeny by alpha spectroscopy.

Response to FSP Comment 13: Please note:  Maxim requested analysis for gross alpha and
gross beta via telephone conference with  on 7/19/99.  During this call, 

 asked  if he thought samples should be analyzed for these parameters. He
indicated that analysis for gross alpha and beta was a good idea.   verbally
indicated that the parameters should be added along with dissolved metals.

1. The purpose of analysis for gross alpha and beta is not to confirm the gamma
walkover survey.  ARARs (drinking water MCLs) exist for gross Alpha (15 pCi/L)
in water.  In addition, the presence or absence of radionuclides not included in the
analytical program can be postulated based on the difference between gross alpha and
beta (and gamma where performed) results and the analytical results for the
radionuclides included in the analytical program.  

2. For comparison of the results to the ARAR for gross alpha (15 pCi/L) and postulating
the presence of additional radionuclides, off-site analysis is required. 

 3. Analysis of additional radionuclides including progeny were not included in the
original estimate.  Analysis for progeny probably would be considered excess data
beyond basic and optimal data needs.  Gross alpha and beta is a relatively
inexpensive method for determining if analysis of additional radionuclides is



RESPONSE TO COMMENTS
USACE COMMENTS
NFSS QAPP REPORT

C:\Keri\NFSS Reports\QAPP (Phase 1)\USACE-Comments.wpd Maxim Technologies, Inc.
-7-

necessary.  If there is a substantial difference between results for alpha and beta (and
gamma where performed) and the results for the radionuclides, additional
radionuclides could be included in the Phase II analytical program.  

FSP Comment 15, Pg. 5-5, section 5.4.4 - 1.) All sample shipping containers will indicate security
with custody seals.  2.) The temperature blank will be prepared in the field concurrent with the
samples.

Response to FSP Comment 15: 1.)Text currently indicates custody seals (minimum of two)
will be present on all shipping containers.  2.)Where temperature blanks are referenced in
text, text revised to indicated preparation at time of sample collection and placement in the
cooler.

FSP Comment 16, Pg. 6-1, Section 6.1.1 - Please give procedure for security of samples if kept on
site overnight.

Response to FSP Comment 16: The following has been added to Page 5-1, Section 5.1.1,
(a) to the end of the paragraph, “Any samples kept overnight at the NFSS will be placed in
a secured building or trailer.”

FSP Comment 17, Section 6.1. - 1.) GEL Labs revalidation will include explosive analysis, (EPA
8330).  2.) Radiological isotopic analysis should be performed for the 3 nuclides of concern.

Response to FSP Comment 17:. 1.) GEL is currently certified for explosives and the
revalidation will include explosives.  MRD certification included in Appendix F (in the
revised QAPP Appendix G) did not indicate GEL was certified to perform explosives.
Documentation verifying current certification for explosives will be included in the Draft
Final QAPP.

2.) Total uranium was added to the list because potential ARARs exist for total uranium.
Gross alpha and gross beta were added for the reasons stated in Response to FSP Comment
13.  The remaining radiological parameters represent the radionuclides of concern.

FSP Comment 19, Table 4.1.1.1.1 - Please edit these tables to reflect the comments above regarding
rates of collection for all QA/QC samples and any changes for analytical parameters, e.g. radiological
isotopic analysis for U, Th, Ra and the appropriate progeny. 

Response to FSP Comment 19: Tables in the FSP will be edited to indicated the rates of
collection of QA/QC samples.  In response to the inclusion of progeny in the analytical
program, please see response to FSP Comment 13 and 17.
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Comments from . and Independent Reviewer:

1. Comment - There appears to be numerous references to the Field Sampling and Analysis
Plan (FSAP) throughout this document.  Since, in this project, the referenced document is
titled Field Sampling Plan (FSP), all references to FSAP should be revised to reference FSP.

Response - Agree with universal change to FSP.

2. Comment - Page 2-1, Section 2.0, references Appendices A, B, and C.  These appendices in
this copy do not contain the items referenced.  It appears that Appendices A, B, and C from
the FSP were inadvertently inserted in this copy of the QAPP.

Response - All copies available at Maxim have the correct Appendices.  Appendix A -
Maxim Resumes, Appendix B - GEL Resumes, and Appendix C - GEL Quality Assurance
Plan.  The Draft Final document will be checked prior to submission to ensure all appropriate
appendices are included.

3. Comment - Page 9-1.  Equation 9-2 should be labeled equation 9-1 and equation 9-3 should
be labeled equation 9-2.  The text references to these two equations also should be changed.
While the current equation numbers and text references appear to be coordinated correctly,
it may create confusion in that it appears that there is an equation 9-1 that has been left out.

Response - Agree.  Text revised.

4. Comment - Table 5-1 appears to be inserted in the document out of sequence.

Response - Sequence will be revised in the Draft Final Document.

Comments from Clyde L. Yancey, Independent Reviewer:

1. Comment - Section 2.0 - No SAIC resumes in Appendix A.

Response - SAIC resumes will be included in the Draft Final.

2. Comment - 2.12 - Might want to show the Project QC function on the organization chart as
an independent entity.

Response - The project QA function is fulfilled by GEL’s QA Manager, Bob Pullano, and
Maxim’s Corporate QA Officer.  Although  operates independent of GEL’s
laboratory operations, he is not identified separately on the Organization Chart because our
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Maxim contact is .  Maxim has not included the Corporate QA manager because
his QA responsibilities are provided at a corporate level and remain the same for every
project.

3. Comment - Ditto comment by ; need to come to resolution regarding use of
FSP vs FSAP.

Response - Text revised.

4. Comment - Minor thing - in the list of acronyms, ug/L and ug/kg are listed without the Greek
letter, whereas in the text the Greek letter designation is used.

Response - Text revised.

5. Comment - Appendix D did not contain information on ARARs.

Response - Appendix D contains TAGM Soil Cleanup Objectives, Region 9 PRGs,
Groundwater Standards (TAGM) USEPA MCL.  These are the potential ARARs cited in
Section 3.1.1, pg. 3-2 at the top of the page.  In the Draft Final version, Section 3.1.4 ARARs
has been added to more clearly define ARARs.

6. Comment - Appendix E, Exhibit No. 1-1 - Labeled as Huntingdon Sampling Information
Form in table of contents (TOC), but actually Maxim Sampling Information Form in
document.

Response - Text revised and new revised edition included in the Draft Final Document.

7. Comment - Appendix E, Exhibit 2-1 - Labeled as HTRW Drilling Log in TOC, but in text
the form is titled HTW Drilling Log.

Response - Text revised.

8. Comment - Appendix E, Exhibit No. 2-2 - Labeled as Monitor Well Installation Diagram in
TOC, but in text is titled Well Construction Details.

Response - Text revised.

9. Comment - Appendix E, Appendix A - Equipment Checklist should be labeled Appendix A.

Response - Text revised.
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10. Comment - Overall, this is a very comprehensive QAPP.

Response - Thanks.

Comments from SAIC:

General Comments

1. Comment - Appendix C of the QAPP contains GEL’s Laboratory QA Plan, Revision 10,
April 26th, 1996.  GEL has a more recent revision which incorporates SW-846 Update III
method changes.  A copy of this should be requested from GEL and placed in Appendix C
in the NFSS QAPP draft submittal to the USACE.

Response - Most updated QAPP has been included.

2. Comment - Should historical data be formatted and/or input to a database which mirrors the
new database format?

Response - All acceptable data (historical or current) will be input into a GIS database and
all data in this system will have the same format.

3. Comment - Is there any plan to create a Web Site for the NFSS?

Response - This is not included in Maxim’s Scope of Work.

Comments from SAIC, :

1. Comment - 2.6 CIH, 2nd Sentence.  Who will she advise?  This person should be closely
linked to the field team or actually be in the field and will have the authority to implement
any necessary changes (upgrades and downgrades) with efficiency.

Response - Text has been changed to: “She will determine the need for any . . .”  As the
Organizational Chart indicates, the SSHO is directly under the supervision of the CIH.  The
CIH may or may not be in the field.  The SSHP should cover all contingencies.  If a situation
occurs that is not addressed in the SSHP, work will stop and the USACE and CIH will be
contacted.  The SSHO has the authority to implement any changes (upgrades or downgrades)
warranted appropriate by the CIH.  An RSO will be in the field throughout the project.

2. Comment - 2.7 RSO.  Bob Tucker has crossed his name off of the FSP text.  Per Bob Tucker,
all other reference should be deleted including Tables of Organization, etc.
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Response - Text revised.

3. Comment - Section 3.1Definitive (pg. 3-1) add to sentence starting: All data . . . Level II, and
having chain of custody documentation, is scientifically sound and legally defensible.

Response - Text revised.

4. Comment - General - Projects usually have DQOs period.  There are no secondary DQOs
listed (only additional DQOs, which, if revised per these comments, may not be needed) so
the word primary could be dropped.

Response - Text revised.

5. Comment - DQO 2.  Switch the word “groundwater with WCS, and insert WCS where
“groundwater” is.  Is this now the correct language for this DQO?

Response - No this is not the correct language.  The intent of this DQO was to obtain data
of sufficient quality and quantity to identify if any contaminants were entering the cell via
groundwater from sources outside the cell.  Project objectives and DQOs based on those
objectives were developed by the virtual team at the TPP meeting.  Everyone present at the
TPP meeting agreed upon the objectives.  At this time, it is not appropriate to change the
DQOs without input from the virtual team.

6. Comment - DQOs 5 - 11 should either be under section 3.1.2 Additional DQOs, or, since
they are for long-term planning and not in the current scope, could even be deleted.  If not
deleted:

• 6.  Which soils associated with bldg. 401 will be chemically characterized?  3.1.1
Primary DQOs cont.; or

• 11.  End of sentence.  Delete unacceptable risk.  Replace with . . . potential risk.

Response - Project objectives and DQOs based on those objectives were developed by the
virtual team at the TPP meeting.  Everyone present agreed on the objectives.  At this time,
it is not appropriate to change the DQOs without input from the virtual team.

• #6 - Maxim assumes the word “soil” is all inclusive and includes all soil surrounding
Building 401.

• # 11 - After the RI and Risk Assessment are completed, the contaminants which pose
unacceptable risks will be known.  The risks at that point will not be “potential”.
Additional sampling will fill data gaps for contaminants with “unacceptable” risks.
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7. Comment - 3.1.2 Additional DQOs.  These should be in Section 3.1.1 as DQOs.  These are
typically essential to achieving the project goal of acquiring data suitable for its intended use.

Response - These DQOs are additional to those developed by the virtual team.  See comment
#6 above.

8. Comment - DQOs 1 - 5, add the word quantity to all (. . sufficient quality and quantity . .).

Response - Text revised.

9. Comment - DQO 5: Drop the field notes (this kind of detail is in the FSP).  Suggest starting
DQO 5 with the word Obtain . . . (finish as written).

Response - DQOs cover all aspects of data gathering.  How wells are installed and samples
collected have a direct bearing on the quality of the data generated.  Mentioning well
installation and collection of soil, sediment, surface water and groundwater does not
constitute a great deal of “detail”.

10. Comment - Drop DQO 6.  This statement is true but not a DQO.  The PARCC parameters,
as quality requirements, are part of the criteria established to demonstrate the collection of
data with “sufficient quality” for its intended use (the concept is already part of every DQO).

Response - Text revised.

11. Comment - 3.2.1 Chemical Analysis, pg. 3-4, paragraph 3.  The text on MS/MSDs (for
extractable organics) is good and supports both the optimum goal of project selected QC
samples (see FSP comment on MS/MSDs only being lab selected) and the method
requirement the lab must observe.  Suggest rev. in next to last sentence . . . will be selected
by the laboratory, for each analytical batch, when . . .

Response - Based on comments from  (USACE), MS/MSD samples are to
be designated in the FSP and not selected by the laboratory.  Text revised to reflect this.

12. Comment - 3.2.1 Chemical Analysis.  Please add text to address the following: For metals
analysis, the QC approaches of MS/MSD or MS and a Matrix Duplicate (as in rads, 3.2.2)
are options under SW-846 and needs to be decided for the project.  I would suggest an MS
and DUP for metals.
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Response - The following sentence has been added to the end of the third paragraph: “For
metals analysis, duplicate and matrix spike samples will be analyzed to assess quality of the
data.”

13. Comment - 3.2.1 - Cont. top of pg. 3-5.  Delete the sentence that refers to lab QC effort for
RAS, the QC will be SW-846 based and the data reporting and data package deliverables will
follow (be equivalent to) CLP-SOW formats.

Response - Text revised.

14. Comment - 3.2.2 Radiological . . .  First para, last sent.  Delete first phrase.  Start sentence
“The radiochemical . . .

Response - Text revised.

15. Comment - 3.3 A, P, and S of Analysis.  Suggest beginning with: Specific analytical methods
have been selected to achieve project DQOs.  The fundamental . . . of the analytical methods.

Response - Text revised.

16. Comment - 3.3.1 Chemical Analysis.  1st para, last sent.  Remove “functional guidelines” .
. . based upon SW-846 method criteria . . .

Response - Text revised.

17. Comment - Mid 2nd para (after indented example).  Please remove the word “which from
sentence starting: The GEL . . . App. C.

Response - Text revised.

18. Comment - 3.3.2 and 3.3.2.1 need some text.

Response - Paragraphs have been renumbered:  3.3.2.1 is now Negative Controls.  The
following sentence has been added after 3.3.2: “QC requirements for accuracy, precision and
sensitivity of radiological analyses include negative and positive controls and tests for
reproducibility.

19. Comment - 3.3.2.2.1.1 Negative Controls.  1st sentence.  Suggest replacing “via” with into
and “scheme” with system.

Response - Text revised.



RESPONSE TO COMMENTS
INDEPENDENT REVIEW REVISIONS

NFSS QAPP REPORT

C:\Keri\NFSS Reports\QAPP (Phase 1)\IndRvwComments.wpd Maxim Technologies, Inc.
-7-

20. Comment - Cont. on pg 3-7, 2nd para.  Delete the word “that” after 5%.  4th para, last
sentence.  Revise as . . . tracer will be applied . . .

Response - Text revised.

21. Comment - 3.3.2.1.2 Pos. Controls pg. 3-8.  Text should state which methods MSs will be
applied to rather than the current list of conditions.

Response - As stated in Section 3.2.2, duplicate and matrix spike samples are required for
radiological analysis.  An MS and duplicate will be used for all radiological methods.

22. Comment - 3.4 on pg. 3-9 as QA/QC Samples: Change section to 3.5 (3.4 has been repeated).
Also, this section and other places in the QAPP, refer FSAP.  I believe this should be FSP
for all references.  The SAP = the QAPP + the FSP.  Right?

Response - Text previously universally revised to FSP based on comment from Clyde
Yancey.

23. Comment - 4.0 Samp. Proc. Pg 4-1 last sent.  Switch the word order of “contamination
prevention” and “decontamination” and use FSP.

Response - Text revised.

24. Comment - Section 5.  There are two of page 5-2.

Response - Must have been an error when copying document.  All of Maxim’s office copies
have only one page 5-2.  Removed the page.  Will carefully review copying of the Draft Final
version.

25. Comment - Section 5.2.2 on pg 5-5 (last bullet) add the word “meet” . . . does not meet . .
.
Cont. on pg 5-6, sentence after 2nd bullet rev. as . . . does not conform . . .
Next bullet: add . . . conversations regarding . . .
Next bullet: suggest . . . includes noting . . .
Next bullet: suggest Documentation (included in the case narrative) that . . .

Response - Text of bullets amended as suggested.

26. Comment - Section 5.2.2.1 Receipt . . .  4th bullet: Please clarify statements meaning.
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Response - Text revised to “At GEL, samples labeled on the chain-of-custody as radioactive
(dose rate determined by the RSO to be equal to or greater than 0.5 mR/hr) shall be opened
. . . and at Maxim any samples greater than or equal to 0.05 mR/hr will be reported to the
RSO;”

27. Comment - Cont. on pg 5-7, 1st sentence after 6 bullets: replace the word with all- . . . that
all samples . . .

Response - Text revised.

28. Comment - There is no Receipt information in this section for Maxim.  How are the samples
to be screened for radioactivity?

Response - Maxim’s sample receiving protocols have been integrated into Section 5.

29. Comment - 5.2.3, on pg 5-8, middle of page.  Delete the word “of” - Entering this . . . .

Response - Text revised.

30. Comment - On pg 5-9, after 1st set of bullets: Any questions . . . (this section needs to
indicate that unresolved questions must be addressed back to the USACE for their input - Or,
in the case of GEL, Maxim must be contacted.)

Response - In general, questions or ambiguities concerning the chain-of-custody
documentation can be resolved by contacting Maxim.  The problem is generally solved after
discussions with field personnel.  If the problem cannot be resolved, then the USACE will
be contacted.  The following has been added to the end of the paragraph, “If problems
regarding chain-of-custody documentation cannot be resolved, the USACE will be
contacted.”

31. Comment - 5.3 Final . . . Last sent. . . ., will maintain all . . .

Response - Text revised.

32. Comment - Cont. pg 5-11 suggest . . . samples are slated for disposal.

Response - Text revised.

33. Comment - 7.0, pg 7-1, bottom para.  Start 2nd sentence as Causing for instruments failing
calibration (if known) shall be . . .
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Response - Text revised.

34. Comment - Cont. pg. 7-2, bottom para., 2nd sent.  Suggest: When a continuing calibration
fails, all . . .  Also, end of that sentence delete the word “most”.

Response - Text revised.

35. Comment - 8.1 Batch QC.  1st sentence, delete s from performs.  Bullet for Surrogate: add
. . . accuracy and sample specific matrix effects.

Response - Text revised.

36. Comment - 8.2.3 Surrogate . . . Pg. 8-2, last para: Delete the sentence starting - The questions
. . .

Response - Text revised.

37. Comment - 9.1 Field, 1st sentence.  Use FSP.

Response - Text revised.

38.  Comment - Precision and Accuracy.  9.2.1 and 9.2.2.  Add LCS and LCSDs to text for both
sections.

Response - In Section 9.2.1, sentence 1 revised as follows: “ . . . MS/MSD, laboratory
duplicate, and or LCS/LCS duplicate analysis.”  And in Section 9.2.2, 1st sentence amended
as follows: “ . . . matrix spike duplicate samples (and/or LCS/LCS duplicate analyses).”

39. Comment - Section 10.0 CAs.  3rd paragraph.  Use FSP.

Response - See response to comment 22.

40. Comment - 11.1 Data Reduction.  Data reduction (how calculations will be made in reporting
results from the samples) is not addressed.  See, for example, GEL QAPP sec. 8.1.

Response - Detailed information regarding calculations is contained in the SOPs for each
method.  (See Table 6-2).  The new GEL QAP Section 8 does not include any example
calculations.
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41. Comment - Pg. 11-6, last full paragraph, insert prior to last sent.: When surrogate or internal
standard QC failures trigger reanalysis, and the failure is repeated, both data sets will be
reported.  If the second run produces acceptable QC, only that data will be reported.

Response - Text revised.

42. Comment - 11.3 Data Validation.  Suggest a sentence on the corps DV efforts: The USACE,
or designated contractor, will review the data (results and supporting QC) associated with
the QA split samples and prepare a Chemical Quality Assurance Report (CQAR).

Response - Test revised.

43. Comment - Appendix E - Maxim’s General Sampling Procedures Manual.  Suggest additions
to this as necessary to reflect changes in VOC sampling procedures for soils and sediments.

Response -  The General Sampling Procedures manual has been revised to incorporate
collection of soils for analysis of VOCs according to Method 5035.  The entire manual has
been updated.
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COMMENTS FROM :

(Only those comments pertinent to the QAPP are addressed here)

FSP General Comment 7:  Please use formal titles for people you list in section 2.  If your people
have doctorates or professional engineers’ licenses, so state.  This applies to everyone listed in this
section including subcontractors and USACE personnel (including me). Informalities in a working
relationship are valuable, but they should not be used in a document that will comprise part of the
site administrative record.  (Is this a new concept for the person who has written this section? Things
like this need to be caught in your internal reviews before USACE sees these documents.)

Response to FSP General Comment 7: Titles, names and qualification of personnel
identified in Section 2 have been revised.

FSP Comment 1, Section 2, Section 2.1 (Corps of Engineer Project Manager) needs to be rewritten.
You will be receiving more direction/interaction from USACE than document approval, schedule
and budget tracking and LRB’s coordination of its own staff.  As your client (and as the funding
agency), we expect to take a leadership position in this project, not simply a position of tracking your
paperwork and expenditures. Please replace your text with the text that follows this paragraph. Please
note that reference to the Buffalo District has, in most cases, been changed to USACE. This is to
emphasize that we have a virtual team associated with the project (“One Door to the Corps”, part of
our current Corps-wide management strategy). Also, please note that Dennis Rimer’s title is changed
to Site Superintendent. We are not allowed to call him a Site Manager by internal Corps policy.

      is the USACE Project Manager for this project.  She has the responsibility for
technical project direction, review and approval of contractor work plans and reports, allocation of
overall project resources, tracking and management of the overall project schedule and budget, and
management of contractor oversight by other USACE staff.  In case of any problems, 
can be contacted at (  (e-mail address: Requests
from any third parties for project information should be addressed to  at the following
address:

U. S. Army Corps of Engineers
1776 Niagara Street
Buffalo, New York 14207-3199

 will be the USACE Site Superintendent.  The USACE Site Superintendent
will oversee field activities for the USACE, and will have authority to approve all field decisions
exclusive of those that require a scope change or commitment of additional resources.  In those
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instances, the decision must be approved by r and the LRB Contracting Officer, .
.

Response to Comment 1: Text revised as requested.

FSP Comment 2, Section 2, Page 2-3, Section 2.5,-SAIC Technical Services Coordinator.  
s responsibilities are not quite what I had thought they were.  These look much less

significant than I would have expected. Please clarify (not necessarily in this document).

Response to FSP Comment 3: Text revised to indicate SAIC will not only review
document, but will participate in the development of plans, reports and assessments, attend
TPP meetings, participate in development of sampling strategy and provide site-specific
continuity based on previous and programmatic experience at NFSS and FUSRAP projects.

FSP Comment 3, Section 2: We had thought  would be using his former site knowledge to
assist with preparation of the FSP.  Was this done?  Knowledge of former testing appears not to have
been used in selecting sampling strategy.

Response to FSP Comment 3: This comment is addressed in the FSP.

FSP Comment 4, Section 2:  I don’t see mention of any risk assessors in Maxim’s organization.
A risk assessor should be helping to develop your FSP, as some of the data will be used to assess
baseline risk.  Are you using SAIC for this (I thought you were).  If not, please provide the
credentials of your risk assessor ASAP.  While we have said we would provide guidance on radiation
baseline risk assessment, we still expect any chemical risk assessment to be thoroughly done without
our help.

Response to FSP Comment 4: Two new sections have been added to include the
Independent Technical Review Committee (Section 2.4) and the Risk Assessor (Section 2.7).
Brian Mulhearn of Maxim is the risk assessor.  qualifications are stated in
the text and his resume is included in Appendix A.

FSP Comment 5, Section 2, Page 2-4, Section 2.7.  Please add that Maxim’s Radiation Safety
Officer will interface with radiation safety officers at USACE.

Response to FSP Comment 5: Test revised as requested.

FSP Comment 6, Section 2:  Page 2-4, section 2.7.  Please add that Maxim’s Site Safety and Health
Officer will interface with the Site Safety and Health Officer at USACE.

Response to FSP Comment 6: Text revised as requested.
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FSP Comment 7, Section 2, Page 2-6, Section 2.9.  You list 11 potential site managers, which you
indicate will change as task requirements change.  These are all good people, but the changing of site
manager with the task appears to lose project continuity.  This philosophy raises serious concerns.
Please describe, in more detail, how you plan to maintain continuity under these circumstances.

Response to FSP Comment 7:  have been identified as
the Site Safety and Health Officer and the Site Manager, respectively.  All names for
potential alternates have been deleted.  Text has been added to indicated that any alternate
site manager will report to .

FSP Comment 2, Section 3, Page 3-4, top line.  You mention the ITR as mentioned in the QCP.
The described ITR involved one person.  Actually, the ITR is to involve one person from each of the
major technical areas involved in the SOW and should be done by senior people.  We were recently
cited on an internal audit because we forgot to add a health physicist to our ITR team for a SOW.
The same audit team will notice omissions in these work plans if we don’t address them now.

As part of your QCP/ITR implementation, we remind you that you will need to submit a Certification
of Completion upon ITR finalization.

Response to FSP Comment 2: The ITR team was added to Section 2 and the appropriate
team members have reviewed the QAPP.

FSP Comment 3, Section 3, Page 3-4, Section 31.13.1.  As is stated, the USACE will provide
further direction for the radiological baseline risk assessment.  However, in the event that one must
be done, you will still need to have a risk assessor qualified to handle this aspect of the work with
some direction from USACE. Our risk assessors will certainly review your work and provide some
guidance, but you will still be expected to do the majority of the task within Maxim.

Response to Comment 3: Maxim’s intent was not to suggest Maxim would not perform the
complete baseline risk assessment.  The Risk Assessor, , and his
responsibilities have been added to Section 2.   resume was included in the
original version of the QAPP.

FSP Comment 5, Section 3, Page 3-4, Section 3.2.  Please note that one of your goals is to complete
an RI under CERCLA.

Response to FSP Comment 5: This objective was added to Section 3.0, first sentence as
follows: “.....will provide results which are legally defensible in a court of law and suitable
for use in other aspects of the project such as contamination evaluations, CERCLA-based RI
and risk assessment.
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FSP Comment 6, Section 3:  The main goal of the TPP The main goal of the TPP was to plan such
that we obtain all needed data but no extraneous data. This has not come across in the FSP.

Response to FSP Comment 6: Section 3.1.1 states that “These objectives were defined during the
Technical Planning Process (TPP) Project Meeting.......to identify the basic and optimum data needs
for the RI.”

COMMENTS FROM :

(Only those comments pertinent to the QAPP are addressed here)

FSP General comments:  The sampling plan needs additional DQO refinement.  I have three
concerns.  1.  The regulatory action levels may not be appropriate, e.g. the NYSDEC TAGM cleanup
guidance has various interpretations associated with it, therefore varying the action levels, especially
for the VOA/SVOA fractions.  2.  Appropriate cleanup criteria and risk assessment quantitation
limits may not be equivalent.  3.  The laboratory reporting limits may or may not meet the
appropriate regulatory action levels.   

Response to FSP General Comments: Section 3.1.4 ARARS has been added to the QAPP
in response to this general comments

1. Based on a recent telephone conversation with NYSDEC, TAGM values may be too
low to be representative of an industrial site such as the NFSS.  At this time, Maxim
is using the TAGM criteria because it was agreed upon at the TPP meeting, that this
criteria would be a good starting point for determining detection limits.  Maxim has
used the lowest and most conservative TAGM values for this purpose.  If anything,
the values are too low, and any variations on the action levels would result in higher
values, not lower ones.  As long as Maxim starts with the lowest values, it is much
easier to increase the values, regardless of the various interpretations.

2. Site-specific cleanup criteria are determined through the assessment of risks.  Risk
assessments do not have quantitation limits.  Quantitation limits are established for
analytical methods.  During the initial risk assessment process, potential
contaminants are screened against  TAGM, USEPA, and DOE human health and
ecological screening criteria and other potential ARARs (such as USEPA MCLs).
It is important that the quantitation limits for each parameter/analytical method come
as close as possible to the screening criteria and other ARARs.  A number of the
criteria were developed based on toxicological uptake calculations. and laboratory
technology is not advanced enough, as yet, to achieved some of these levels (i.e. vinyl
chloride, polynuclear aromatic hydrocarbons, arsenic to name a few).  The lowest
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limit for reporting will be GEL’s method detection limit (MDL).  GEL’s instruments
cannot see any lower than the MDLs cited for the methods specified.  The potential
ARARs cited are the most conservative.  Final ARARs will be determined after
discussions with the State and will most likely be higher than those cited in the
QAPP (see #1 above).

3. The added section , Section 3.1.4 ARARs, discusses this problem and lists the MDLs
for those parameters that exceed potential ARARs.  GEL’s instruments cannot see
any lower than the MDLs cited for the methods specified.  The potential ARARs
cited are the most conservative.  Final ARARs will be determined after discussions
with the State and will most likely be higher than those cited in the QAPP (see #1
above).  For some analytes, lower detection limits may be achieved using a different
method, however, the use of these methods will, for the most part be at additional
cost.

FSP Comment 4:  Please define more clearly, the two phased approached to this project.

Response to FSP Comment 4: The phased approach used is extremely important because
this type of approach will achieve the objectives in the most effective manner.  “Section 3.1.3
Phased Approach” has been added to the QAPP to describe and clearly define the purpose
of this type of approach.

FSP Comment 5, Pg 4-11, Section 4.2.2.5, last paragraph :  Maxim laboratory may need a NRC
license to accept radiologically contaminated samples for physical testing parameters.  I consider this
similar to chemical analysis of mixed analyte samples.

Response to FSP Comment 5: Maxim has an NRC license to accept low-level radioactive
samples and has been conducted geotechnical tests on mixed waste samples for several years
now.  References to the license have been added to a number of paragraphs in Section 5 and
a copy of the license is provided in Appendix F.

FSP Comment 6, Pg. 4-12, Section 4.2.2.8, 2nd para - 1.) Co-located duplicate samples imply 2
independent samples as opposed to one sample that would be homogenized and split into two
samples.  The latter is the procedure normally employed.  2.) Quality Assurance split samples and
MS/MSD samples should be collected at a rate of 1 in 20 or 5% of the investigative samples.

Response to FSP Comment 6, #2: All references to the rate of split, MS and MSD samples
in the QAPP have been revised to indicate they will be collected at a rate of 1 for in 20
samples.  Duplicate samples will be collected at a rate of 1 in 10 samples.
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FSP Comment 7, Pg. 4-23, Section 4.5.1.2: 1.) Is SW846 method 9081 indeed the procedure for
cation exchange?  2.) Transuranics are elements with atomic numbers > Uranium. These are
artificially prepared and are not expected to be found on-site.

Response to FSP Comment 7: 1.) According to GEL, SW-846 Method is the SW-846
method number for cation exchange capacity.  2.)  According to historical documents,
transuranics my have been present in the wastes from the Knolls Atomic Power Laboratory.
These wastes were stored at the NFSS near Building 401 and the Baker Smith Area. This
waste and the animal remains from the University of Rochester may have contained
transuranic  radionuclides.   Some of the wastes were incinerated on-site.  The historical
information is presented in the FSP.  The use of the total alpha and beta ( and in some cases
gamma results) in conjunction with the uranium-235, uranium-238, thorium-230, and
radium-226 and total uranium results will provide a potential  indication of presence of
transuranic elements.

FSP Comment 9, Pg. 4-25, section 4.5.2.7, 3rd para -1.) This paragraph has conflicting statements
relative to the type of QC duplicate and QA split samples to be taken.  2.) In addition Argonne
National Labs will be the QA Lab for this project. QA split samples and MS/MSDs will be taken at
a rate of 5% of the investigative samples.  QC duplicate samples will be taken at a rate of 10% of
the investigative samples.

The address for sample receipt at Argonne National Labs is:

Argonne National Laboratory
Bldg. 205
Room L176
9700 S. Cass Avenue
Argonne, IL 60439

Attn. 

Telephone 
                          

Response to FSP Comment 9,#2 : #1 will be addressed in the FSP.  All references to the
QA laboratory in the QAPP have been revised to indicate the QA laboratory is Argonne
Laboratory.  Section 13.2, under Performance Audits” has been revised to include the above
address.

 FSP Comment 13, Pg. 4-37, section 4.1.1.2.3 - 1.) Off-site alpha spectroscopy will not confirm an
on-site gamma walkover survey.  2.) Is off-site confirmation needed here?  Also is gross alpha-beta
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necessary?  E.g. what additional info will be gotten?  4.) If off-site analysis is performed you will
want to analyze for iso-U, Th, Ra, and progeny by alpha spectroscopy.

Response to FSP Comment 13: Please note: Full written approval for analysis of samples
for gross alpha and gross beta has not been received from .  Maxim
requested analysis for these parameters via telephone conference with Dr. Leithner on
7/19/99.  During this call,  if he thought samples should be
analyzed for these parameters. He indicated that analysis for gross alpha and beta was a good
idea.   verbally indicated that the parameters should be added along with
dissolved metals.

1. The purpose of analysis for gross alpha and beta is not to confirm the gamma
walkover survey.  ARARs (drinking water MCLs) exist for gross Alpha (15 pCi/L)
in water.  In addition, the presence or absence of radionuclides not included in the
analytical program can be postulated based on the difference between gross alpha and
beta and gamma results and the analytical results for the radionuclides included in the
analytical program.  

2. For comparison of the results to the ARAR for gross (15 pCi/L) and postulating the
presence of additional radionuclides, off-site analysis is required. 

 3. Analysis of additional radionuclides including progeny were not included in the
original estimate and would substantially increase analytical costs.  Analysis for
progeny probably would be considered excess data beyond basic and optimal data
needs.  Gross alpha and beta is a relatively inexpensive method for determining if
analysis of additional radionuclides is necessary.  If there is a substantial difference
between results for  alpha, beta and gamma and the results for the radionuclides,
additional radionuclides could be included in the Phase II analytical program.  

FSP Comment 15, Pg. 5-5, section 5.4.4 - 1.) All sample shipping containers will indicate security
with custody seals.  2.) The temperature blank will be prepared in the field concurrent with the
samples.

Response to FSP Comment 15: 1.)Text currently indicates custody seals (minimum of two)
will be present on all shipping containers.  2.)Where temperature blanks are referenced in
text, text revised to indicated preparation at time of sample collection and placement in the
cooler.

FSP Comment 16, Pg. 6-1, Section 6.1.1 - Please give procedure for security of samples if kept on
site overnight.
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Response to FSP Comment 16: The following has been added to Page 5-1, Section 5.1.1,
(a) to the end of the paragraph, “Any samples kept overnight at the NFSS will be placed in
a secured building or trailer.”

FSP Comment 17, Section 6.1. - 1.) GEL Labs revalidation will include explosive analysis, (EPA
8330).  2.) Radiological isotopic analysis should be performed for the 3 nuclides of concern.

Response to FSP Comment 17:. 1.) GEL is currently certified for explosives and the
revalidation will include explosives.  MRD certification included in Appendix F (in the
revised QAPP Appendix G) did not indicate GEL was certified to perform explosives.
Documentation verifying current certification for explosives will be included in the Draft
Final QAPP.

2.) Total uranium was added to the list because potential ARARs exist for total uranium.
Gross alpha and gross beta were added for the reasons stated in Response to FSP Comment
13.  The remaining radiological parameters represent the radionuclides of concern.

FSP Comment 19, Table 4.1.1.1.1 - Please edit these tables to reflect the comments above regarding
rates of collection for all QA/QC samples and any changes for analytical parameters, e.g. radiological
isotopic analysis for U, Th, Ra and the appropriate progeny. 

Response to FSP Comment 19: Tables in the FSP will be edited to indicated the rates of
collection of QA/QC samples.  In response to the inclusion of progeny in the analytical
program, please see response to FSP Comment 13 and 17.
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