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1.0 INTRODUCTION 

QAPP FOR SI/RAS WORK PLAN 
FORMER D ESPATCH INDUSTRIES FACILITY 

This Quality Assurance Project Plan, or QAPP, presents the organization, objectives, 

planned activities, and specific quality assurance/ quality control (QA/ QC) procedures 

associated with the proposed scope of work for the investigation described in the Site 

Investigation/Remedial Alternatives Selection (SI/RAS) Work Plan to be implemented at 

the former Brainerd Manufacturing Facility in East Rochester, New York (Figure 1). The 

SI/RAS is being performed in accordance with the voluntary cleanup agreement with the 

NYSDEC. A Sampling, Analysis and Monitoring Plan (SAMP) describing specific protocols 

for sample collection, sample handling and storage, chain-of-custody, and laboratory and 

field analyses to be performed as part of the SI/RAS is also presented in this QAPP. 

1.1 Background 

The former Brainerd Manufacturing Facility is situated at the intersection of North 

Washington and Monroe Streets in the City of East Rochester, New York (see Figures 1 and 

2). The property is comprised of two parcels: an approximately 3.0-acre parcel located at 

115 North Washington Street (Tax Map 139.69-1-17) improved with a 73,400 square foot 

industrial/manufacturing building and offices; and an approximately 0.3-acre parcel (Tax 

Map 139.69-1-19), comprised of an asphalt parking area. An open gravel lot comprises the 

western side of the larger parcel, with the former manufacturing building situated on the 

eastern side of the parcel adjacent to North Washington Street. Surrounding property is 

mixed use, primarily characterized by light industrial and railroad properties. A Rochester 

Gas and Electric (RG& ) substation and a pre-cast concrete product manufacturing 

building owned by E.J. Delmonte border the property to the north. Monroe Street, 

Rochester Lumber Company and A.J. Interiors are located south of the property, adjacent to 

the asphalt parking lot parcel. 

The property was operated as an industrial facility for nearly 100 years prior to 

relocation of Brainerd's operations in 1998 (Sear-Brown, February 2000). Historic 

operations conducted at the facility included the manufacture of hardware and decorative 

metal products. Production of these products involved stamping, cutting, drilling, 

burnishing, deburring, degreasing, lacquering and electroplating. A site schematic showing 

the current building configuration and former manufacturing operations within the facility is 

presented as Figure 2. The equipment formerly used in the production process has been 
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removed from the premises. The property has been operated under lease since January 2004 

by DeskSet, Ltd, an office furniture reconditioning and sales company. 

In general, the results of the site investigations discussed in Section 1.3 of the 

SI/RAS Work Plan identify chlorinated organic compounds, specifically TCE and PCE, in 

groundwater above NYSDEC Class "GA" Groundwater Quality Standards at certain 

locations beneath the on-site buildings. Site investigation data supported the need for an 

IRM to address groundwater impacts at the site. The IRM was constructed during the 

period of June through August 2004. The IRM groundwater collection and treatment 

system involves recovery of contaminated groundwater from a pumping well with 

concurrent on-site treatment of the recovered groundwater via low profile air stripping. 

Although data for the IRM indicate that it is effectively addressing groundwater 

impacts and mitigating off-site contaminant migration, the extent of historic off-site impacts, 

if any, remains unknown. The Site Investigation will therefore focus on determining the 

extent of off-site impacts, if any, as well as supplemental characterization of the source area 

to allow for evaluation of alternative remedial measures. In addition, NYSDEC comments 

have indicated that issues related to sub-slab vapor at the site will require further assessment. 

The SI/ RAS Work Plan addresses the investigation of off-site impacts and the RAS will 

recommend additional remedial alternatives to mitigate those impacts. 

1.2 QAPP Preparation Guidelines 

All QA/QC procedures described herein are structured in accordance with applicable 

technical standards, and NYSDEC's requirements, regulations, guidance, and technical 

standards. Specifically, this QAPP has been prepared in accordance with: 

• USEP A Requirements for Quality A ssurance Project Plans for Environmental Data Operations 
(EPA QA/R-5, October 1998) 

• Region II CERCLA Quality A ssurance Manual, Revision I, EPA Region II, dated 
October 1989. 

• NYSDEC Technical Assistance and Guidance Memorandum (fAGM) 3014-Quality 
A ssurance Project Plan, dated 1991. 
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1.3 Scope of the QAPP 

QAPP FOR SI/RAS WORK PLAN 
FORMER DESPATCH INDUSTRIES FACILITY 

This QAPP was prepared to provide quality assurance (QA) guidelines to be 

implemented during the SI/RAS activities. This document may be modified for subsequent 

I phases of investigative work, as necessary. The QAPP provides: 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

• 

• 

• 

• 

• 

• 

A means to communicate to the persons executing the vanous activities 
exactly what is to be done, by whom, and when. 

A culmination to the planning process that ensures that the program includes 
provisions for obtaining quality data (e.g., suitable methods of field 
operations). 

A historical record that documents the investigation in terms of the methods 
used, calibration standards and frequencies planned, and auditing planned. 

A document that can be used by the Prime Consultant Project Manager and 
QA Officer to assess if the activities planned are being implemented and their 
importance for accomplishing the goal of quality data. 

A plan to document and track project data and results . 

Detailed descriptions of the data documentation materials and procedures, 
project files, and tabular and graphical reports. 

The QAPP is primarily concerned with the quality assurance · and quality control 

aspects of the procedures involved in the collection, preservation, packaging, and 

transportation of samples; field testing; record keeping; data management; chain-of-custody 

procedures; laboratory analyses; and other necessary matters to assure that the investigation 

activities, once completed, will yield data whose integrity can be defended. 

QA refers to the conduct of all planned and systematic actions necessary to perform 

satisfactorily all task-specific activities and to provide information and data confidence as a 

result of such activities. The QA for task-specific activities includes the development of 

procedures, auditing, monitoring and surveillance of the performance. 

QC refers to the activity performed to determine if the work activities conform to the 

requirements. This includes activities such as inspections of the work activities in the field 

(e.g., verification that the items and materials installed conform with applicable codes and 
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QAPP FOR SI/RAS WORK PLAN 
FORMER DESPATCH INDUSTRIES FACILITY 

design specifications). QA is an overview monitoring of the performance of QC activities 

through audits rather than first time inspections. 

1.4 Project Description 

1.4.1 Project Objectives 

The SI/RAS will incorporate on-site investigation data, as necessary, to better assess 

anticipated off-site impacts, thereby allowing assessment of the need for either further study, 

corrective action or no further action. Objectives to be achieved by the SI/RAS are: 

• To delineate the presence and extent of off-site impacts. 

• To provide the data necessary to evaluate potential remedial measures. 

• To determine appropriate subsequent action based on potential risk (i.e., no 
action, additional remediation). 

1.4.2 Project O verview 

The SI/RAS is being performed to obtain chemical characterization of off-site, 

downgradient groundwater and supplement on-site groundwater chemistry data. The scope 

of work for the SI/RAS is presented in the SI/RAS Work Plan. In general, the scope of 

work includes: 

• The installation of three permanent, off-site, two-inch diameter groundwater 
monitoring wells downgradient of the site via hollow stem auger. 

• The installation of three temporary, off-site, one-inch diameter piezometers 
downgradient of the site via Geoprobe® direct push or hollow stem auger 
technologies (technology to be determined based upon field conditions). 

• The collection and analysis of groundwater samples from all existing on-site and 
newly installed off-site monitoring wells (temporary and permanent). Permanent 
wells will be sampled via low-flow (minimal drawdown) techniques and temporary 
wells will be sampled via disposable polyethylene hailers. 

• The measurement of groundwater elevations before implementing sampling 
activities. 
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FORMER DESPATCH INDUSTRIES FACILITY 

All proposed monitoring well locations are presented on Figure 2. 

Field team personnel will collect environmental samples m accordance with the 

rationale and protocols described in Section 4.0 and Appendix A - Field Operating 

Procedures (FOPs). NYSDEC-approved sample collection and handling techniques will be 

used. Samples for chemical analysis will be analyzed in accordance with methods specified 

in the most recent version of USEPA SW-846 to meet the definitive-level data requirements. 

Laboratory-analyzed water quality parameters will be performed by a laboratory using 

USEPA-approved standard methods as identified in USEP A Methods for Chemical Analysis 

of Water and Wastes. Analytical results will be evaluated by a qualified third party data 

validator. 

1.5 Project Schedule 

The anticipated project schedule is provided as Figure 3. 

5 

0040-002-300 
F:\ Ucnchmark \Clicnts\DL'!'patch\SI RAS \X'ork Pbn\QAPP\ Dcsp:nch - QAPP text.doc 

r;::;. BENCl-U.-L6J1K 
~ENVIRONMEN TA L 

EN C INH RIN C & 
5C JENCE ru.c 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITY 

The principal organizations involved in verifying achievement of data collection goals 

for the Former Brainerd Manufacturing Site include: the New York State Department of 

Environmental Conservation (NYSDEC), Despatch Industries, Inc. ry olunteer), Benchmark 

Environmental Engineering & Science, PLLC ry olunteer's Consultant), the drilling 

subcontractor, the independent environmental laboratory, and the independent third part 

data validator. Roles, responsibilities and required qualifications of these organizations are 

discussed in the following subsections. 

2.1 Management Responsibilities 

2.1.1 NYSDEC and NYSDOH 

It is the responsibility of the New York State Department of Environmental 

Conservation (NYSDEC), in conjunction with the New York State Department of Health, 

to review the SI/RAS Work Plan and supporting documents, including this QAPP, for 

completeness and conformance with the site-specific cleanup objectives and to make a 

decision to accept or reject these documents based on this review. The NYSDEC also has 

the responsibility and authority to review and approve all QA documentation collected 

during voluntary cleanup construction and to confirm that the QA Plan was followed. 

• NYSDEC RetJresentative: 
1 

Todd Cciffoe, Project Manager 

• NYSDOH RetJresentative: 
1 

Joseph Crua, Project Manager 

2.1.2 Despatch Industries, Inc. 

Despatch Industries, Inc. ("Volunteer") will be responsible for complying with the 

QA requirements as specified herein and for monitoring and controlling the quality of the 

voluntary cleanup construction either directly or through their designated environmental 

consultant and/ or legal counsel. The Volunteer will also have the authority to select 

Remedial Action Contractor(s) to assist them in fulfilling these responsibilities. The 

designated Despatch Project Coordinator is responsible for implementing the project, and 

has the authority to commit the resources necessary to meet project objectives and 
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requirements. The Despatch Project Coordinator will provide the major point of contact and 

control for all matters concerning the project. 

• Despatch Pr~ject Coordinator: A lan S hqffer, Owner 

2.1.3 Benchmark Environmental Engineering and Science, PLLC 

Benchmark Environmental Engineering and Science, PLLC (Benchmark) is the prime 

consultant on this project and is responsible for the performance of all services required to 

implement each phase of the SI/RAS Work Plan (hereafter referred to as the Work Plan), 

including, but not limited to, field operations, laboratory testing, data management, data 

analysis and reporting. Any one member of Benchmark's staff may fill more than one of the 

identified project positions (e.g., field team leader and site safety and health officer). The 

various quality assurance, field, laboratory and management responsibilities of key project 

personnel are defined below. 

• 

0040-002-300 

Benchmark Prq,iect Manager O)M): Thomas H. Forbes, P.E. 

The Benchmark PM has the responsibility for ensuring that the project meets 
the Work Plan objectives. The PM will report directly to the Despatch Project 
Coordinator and the NYSDEC/NYSDOH Project Coordinators and is 
responsible for technical and project oversight. The PM will: 

o Define project objectives and develop a detailed work plan schedule. 

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

o Acquire and apply technical and corporate resources as needed to assure 
performance within budget and schedule constraints. 

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

o Review the work performed on each task to assure its quality, 
responsiveness, and timeliness. 

o Review and analyze overall task performance with respect to planned 
requirements and authorizations. 

o Review and approve all deliverables before their submission to NYSDEC. 
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o Develop and meet ongoing project and/ or task staffing requirements, 
including mechanisms to review and evaluate each task product. 

o Ultimately be responsible for the preparation and quality of interim and final 
reports. 

o Represent the project team at meetings. 

Benchmark .F1LISSHO: Bryan C Hann 

The Field Team Leader (FTL) has the responsibility for implementation of 
specific project tasks identified at the Site, and is responsible for the supervision 
of project field personnel, subconsultants, and subcontractors. The FrL 
reports directly to the Project Manager. The FTL will: 

o Define daily develop work activities. 

o Orient field staff concerning the project's special considerations. 

o Monitor and direct subcontractor personnel. 

o Review the work performed on each task to ensure its quality, 
responsiveness, and timeliness. 

o Assure that field activities, including sample collection and handling, are 
carried out in accordance with this QAPP. 

For this project the FrL will also serve as the Site Safety and Health Officer 
(SSHO). As such, he is responsible for implementing the procedures and 
required components of the Site Health and Safety Plan (HASP), determining 
levels of protection needed during field tasks, controlling site entry/ exit, 
briefing the field team and subcontractors on site-specific health and safety 
issues, and all other responsibilities as identified in the HASP (see Attachment 2 
of the Work Plan). 

2.2 Quality Assurance (QA) Responsibilities 

The QA Officer will have direct access to corporate executive staff as necessary, to 

resolve any QA dispute. He is responsible for auditing the implementation of the QA . 

program in conformance with the demands of specific investigations and Benchmark 

policies, and NYSDEC requirements. The QA Officer has sufficient authority to stop work 

on the investigation as deemed necessary in the event of serious QA issues. 
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Prwect QA Officer: Lori E. Riker 

Specific function and duties include: 
o Performing QA audits on various phases of the field operations (see Section 

10). 

o Reviewing and approving QA plans and procedures. 

o Providing QA technical assistance to project staff. 

o Reporting on the adequacy, status, and effectiveness of the QA program on 
a regular basis to the Project Manager for technical operations. 

o Responsible for assuring third party data review of all sample results from 
the analytical laboratory. 

2.3 Field Responsibilities 

Benchmark field staff for this project are drawn from a pool of qualified resources. 

The Project Manager will utilize the staff 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 and technical 

competence required to effectively and efficiently perform the required work. 

2.4 Laboratory Responsibilities 

Severn Trent Laboratories, Inc. (STL), the environmental laboratory retained by 

Benchmark located at 10 Hazelwood Drive, Amherst, New York 14228, is an independent, 

NY State Department of Health (NYSDOH) Environmental Laboratory Approval Program 

(ELAP)-certified facility approved to perform the analyses prescribed herein. STL also has 

NYSDOH Contract Laboratory Program (CLP) certification while maintaining ASP 

accreditation. Results of recent CLP proficiency test data are provided in Appendix B. STL 

will report directly to the QA Officer, and will be responsible for immediately notifying the 

QA Officer of any problems with sample receipt, analysis or quality control. 
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STL Client Services Manager: 

QAPP FOR SI/RAS WORK PLAN 
FORMER DESPATCH INDUSTRIES FACILITY 

C. James Stellrecht 

The client services manager is responsible for the Client Services Department 
and will report directly to the Project Manager. The client services manager 
provides a complete interface with clients from initial project specification to 
final deliverables. 

STL Laboratory Director: Chns Spencer 

The Laboratory Director is a technical advisor and is responsible for 
summarizing and reporting overall unit performance. Responsibilities of the 
STL Laboratory Director include: 

o Provide technical, operational, and administrative leadership. 

o Allocation and management of personnel and equipment resources. 

o Quality performance of the facility. 

o Certification and accreditation activities. 

o Blind and reference sample analysis. 

STL Qualify A ssurance Manager CQA Manager): V er/ Preston 

The STL QA Director has the overall responsibility for data after it leaves the 
laboratory. The STL QA Director will be. independent of the laboratory but will 
communicate data issues through the STL Laboratory Director. In addition, 
the STL QA Director will: 

o Oversee laboratory QA. 

o Oversee QA/QC documentation. 

o Conduct detailed data review. 

o Determine whether to implement laboratory corrective actions, if required. 

o Define appropriate laboratory QA procedures. 

o Prepare laboratory SOPs. 

Independent QA review will be provided by the STL Laboratory Director and 
QA Director prior to release of all data to Benchmark. 
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SIL S am,Pie Management Office: 

QAPP FOR SI / RAS WORK PLAN 
FORMER DESPATCH INDUSTRIES FACILITY 

Ken Kinecki 

The STL Sample Management Office will report to the STL Laboratory 
Director. Responsibilities of the STL Sample Management Office will include: 

o Receiving and inspecting the incoming sample containers. 

o Recording the condition of the incoming sample containers. 

o Signing appropriate documents. 

o Verifying chain-of-custody. 

o Notifying laboratory manager and laboratory supervisor of sample receipt 
and inspection. 

o Assigning a unique identification number and customer number, and 
entering each into the sample-receiving log. 

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

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

SIL Technical Staff JS): 

The STL TS will be responsible for sample analyses and identification of 
corrective actions. The staff will report directly to the STL Laboratory 
Director. 

Other Subcontractor Personnel 

2.5.1 Indep endent Third Party D ata Validator 

Data Validation Services, Inc., the third party data validator retained by Benchmark, 

will perform an independent data usability evaluation as recommended under NYSDEC's 

Guidelines for Quality Assurance Plans at Voluntary Cleanup Sites. The data usability 

evaluation will involve review of pertinent internal and external QC data as reported by the 

laboratory. QC parameters that will be evaluated in reference to compliance with the 

analytical methods, protocols and deliverables requirements will include those items 

necessary to satisfy NYSDEC's requirements for preparation of a Data Usability Summary 

Report (DUSR). The specific data usability evaluation performed by the following key 

project personnel is defined below: 
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Jucfy Harry 

The data validator has the responsibility for evaluating the data usability by 
examining the following: 

o Completeness of the data package as defined under the requirements of 
NYSDEC ASP Category B. 

o Compliance with required holding times. 

o Sample chain-of-custody forms 

o QC analysis data, including blanks, instrument tunings, calibrations, spikes, 
surrogate recoveries, duplicates, laboratory controls and sample data. 

o Agreement between laboratory raw data and data summary sheets, with 
verification that correct data qualifiers were used where appropriate. 

The DUSR will present the review findings with a discussion of any data 
deficiencies, analytical protocol deviations, and quality control problems 
encountered. Data deficiencies, analytical method protocol deviations and 
quality control problems will be described and their effect on the data 
presented. Recommendations for resampling/ reanalysis will be made where 
deemed necessary. Data qualifications will be documented for each parameter 
following the NYSDEC Analytical Services Protocol 1995 Rev. guidelines. 

2.5.2 Drilling Subcontractor 

Nothnagle Drilling, Inc., the drilling subcontractor retained by Benchmark, will be 

responsible for assisting in performing voluntary cleanup investigation activities as directed 

by Benchmark. 

• Drilling Prqfect Coordinator: Tim Nothnagle, Owner 

• Drilling Prqfect Manager: Steve DiLaura 

2.6 Project Organization Chart 

The lines of authority specific to this investigation are presented m Figure 4. 

Resumes for key management and QA personnel are included in Appendix C. 
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Special Training Requirements and Certifications 

The purpose of this section is to address any specialized or non-routine training 

requirements necessary for completion of the subject investigation. Sufficient information 

I shall be provided to ensure that special training skills can be verified, documented and 

updated as necessary. 
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2. 7.1 Training 

Requirements for specialized training for non-routine field sampling techniques, field 

analyses, laboratory analyses, and data validation are specified below. 

Non-routine field sampling techniques: Currently there are no non-routine field 
sampling techniques that require specialized training. 

Non-routine field analyses: Currently there are no non-routine field analysis that 
require specialized training. 

Non-routine laboratory analyses: Currently there are no non-routine laboratory 
analyses techniques that require specialized training. 

Data validation: Selected analyses to be validated for all matrices sampled will be 
validated by Ms. Judy Harry of Data Validation Services. Data validation will be 
performed using the most current methods and quality control criteria from SW-846 
and the USEPA's Contract Laboratory Program (CLP) National Functional 
Guidelines for Organic and Inorganic Data Review. The CLP Data review guidance 
will be used only to the extent that it is applicable to the SW-846 methods; SW-846 
methodologies will be followed primarily and given preference over CLP when 
differences occur. 

2. 7.2 Certification 

Ms. Harry has already attained certifications required for implementing this plan for 

Data Validation Services. 

2.8 Contacts 

The names, addresses, and telephone numbers of key project personnel are as 

follows: 
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Alan Shafer: 
Despatch Prq;ect Coordinator 

Thomas Forbes. P.E: 
Prq;ect Manager 

Bryan C. Hann: 
Field Team Leader/ 
Site Health and Safery Officer 

Jim Stellrecht: 
Laboratory Client 5 ervices Manager 
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Despatch Industries, Inc. 
21 Wolf Trapp 
Pittsford, NY 14534 

Benchmark E nvironmental ngineering and Science 
726 Exchange Street 
Buffalo, New York 14210 
Office: (716) 856-0599 
Mobile: (716) 864-1730 

Benchmark Environmental E ngineering and Science 
726 Exchange Street 
Buffalo, New York 14210 
Office: (716) 856-0599 
Mobile: (716) 870-1165 

Severn Trent Laboratories, Inc. 
10 Hazelwood Drive, Suite 106 
Amherst, New York 14228 
(716) 691 -2600 
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3.0 Q UALITY ASSURANCE O BJE CTIVES FOR M EASUREMENT D ATA 

The overall objectives and criteria for assuring quality for this effort are discussed 

below. This QAPP addresses how the acquisition and handling of samples and the review 

and reporting of data will be documented. The objectives of this QAPP are to address the 

following: 

• The procedures to be used to collect, preserve, package, and transport 
groundwater samples. 

• Field data collection . 

• Record keeping . 

• Data management. 

• Chain-of-custody procedures. 

• Precision, accuracy, completeness, representativeness, decision 
comparability and level of quality control effort conformance for 
analysis and data management by STL under EPA analytical methods. 

rules, 
sample 

Analytical methods and detection/ reporting limits for chemical parameters to be 

analyzed during the SI/RAS for groundwater are listed in. Table 1. Water levels and select 

water quality parameters (i.e., pH, turbidity, specific conductance, and temperature) will be 

measured in the field as described in the FOPs located in Appendix A. 

The goals for precision, accuracy, and completeness intended for use on this project 

are discussed in Sections 3.1 through 3.3 of this QAPP. Laboratory quality assurance 

objectives are presented in the analytical laboratory's QA/ QC Plan, which is located in 

Appendix B. Severn Trent Laboratories, Inc. (STL) is the analytical laboratory selected to 

analyze environmental samples for this SI/RAS. 

All data will be reported completely. No data will be omitted unless an error 

occurred in the analyses or the run was invalidated because of QC sample recovery or poor 

prec1s1on. 
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3.1 Precision 
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Precision is a measurement of the degree to which two or more measurements are in 

agreement, which is quantitatively assessed based on the standard deviation. Precision in the 

laboratory is assessed through the calculation of relative percent difference (RPD) and 

relative calculation of relative standard deviations (RSD) for three or more replicate samples. 

The equations to be used to verify precision for this investigation are found in Section 12.1 

ofthis QAPP. General precision goals are provided in Table 2. 

Laboratory precision will be assessed through the analysis of matrix spike/matrix 

spike duplicate (MS/MSD) and field duplicate samples for organic parameters. For 

inorganic parameters, precision will be assessed through the analysis of matrix spike/ 

duplicates field duplicate pairs. Precision for field parameters, including pH, turbidity, 

specific conductance, and temperature will be determined through duplicate analysis of 1 in 

every 20 samples Precision control limits for field measured parameters are provided in 

Table 3. 

3.2 Accuracy 

Accuracy is the degree. of agreement between an observed value and an accepted 

reference of true value. Accuracy in the field is assessed through the use of field blanks and 

trip blanks and through the adherence to all sample handling, preservation and holding 

times. One trip blank will accompany each batch of water matrix sample containers shipped 

to the laboratory for volatile organic chemical analysis. Laboratory accuracy is assessed 

through the analysis of a matrix spike/matrix spike duplicate (MS/MSD) (1 per 20 samples), 

standard reference materials (SRM), laboratory control samples (LCS), and surrogate 

compounds, and the determination of percent recoveries. The equation to be used for 

accuracy for this investigation is found in Section 12.1 of this QAPP. Accuracy control 

limits for the laboratory are given in Table 2. 

Accuracy for field measured parameters including pH, turbidity, specific conductance, 

and temperature will be assessed through instrument calibration standards discussed in 

instrument calibration and maintenance FOPs (see Section 4.0). Accuracy control limits are 

provided in Table 3. 
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3.3 Completeness 
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Data completeness 1s a measure of the amount of valid data obtained from a 

prescribed measurement system as compared with that expected and required to meet the 

project goals. Laboratory and field completeness will be addressed by applying data quality 

checks and assessments described in Section 3.1 and 3.2 and Section 9.0 to ensure that the 

data collected are valid and significant. 

As shown on Table 2, the laboratory completeness objectives for the RI will be 90 

percent or greater. A third party data validator will follow procedures described in Section 

9.2 to assess the completeness and validity of laboratory data deliverables. For this 

investigation, 100 percent of all laboratory analytical results will undergo third party data 

review. The completeness of an analysis will be documented by including in the report 

sufficient information to allow the data validator to assess the quality of the results. 

Raw data such as chromatograms, spectra, calibration data, laboratory worksheets and 

notes, etc will not be produced with the analytical data reporting package but will be stored 

with the sample results in the laboratory and made available upon request, if necessary, to 

substantiate analytical results. The raw data will be archived for at least two years by the 

laboratory. The laboratory will retain all analytical information; regardless of whether 

Benchmark requests the substantiation of results. 

3.4 D ata Representativeness 

Data 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 within a defined spatial and/ or temporal 

boundary. All proposed field-testing and measurement procedures were selected to 

maximize the degree to which the field data will represent the conditions at the Site, and the 

matrix being sampled or analyzed. 

As described in Section 10.0, Performance System Audits and the proper execution 

of field activities are the main mechanism for ensuring data representativeness. 

Representativeness in the laboratory is ensured through the use of the proper analytical 

procedures, appropriate methods, meeting sample holding times, and analyzing and assessing 

field duplicate samples. 
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3.5 Comparability 

Data comparability expresses the confidence with which one data set can be 

compared to another data set. Procedures for field measurements, contained in Appendix 

A, will assure that tests performed at various locations across the Site are conducted using 

accepted procedures, in a consistent manner between locations and over time, and including 

appropriate QA/QC procedures to ensure the validity of the data. Sampling procedures for 

environmental matrices are provided in Section 4.0 to ensure that samples are collected using 

accepted field techniques. 

Environmental samples will be analyzed by STL using consistent protocols for 

sample preservation, holding times, sample preparation, analytical methodology, and QC as 

described in USEP A SW-846. 

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

used as documented in the QAPP. Comparability is also dependent on similar QA 

objectives. The parameter units to be used for this investigation are listed in Table 4. 

3.6 Level of QC Effort for Sample Parameters 

Field blank, method blank, trip blank, field duplicate, laboratory duplicate, laboratory 

control, standard reference materials (SRM) and matrix spike samples will be analyzed to 

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

samples are discussed below and summarized in Table 5. 

• 

• 

• 

0040-002-300 

Field and trip blanks consisting of distilled water will be submitted to the 
analytical laboratories to provide the means to assess the quality of the data 
resulting from the field-sampling program. Field (equipment) blank samples are 
analyzed to check for procedural chemical constituents at the facility that may 
cause sample contamination. Trip blanks are used to assess the potential for 
contamination of samples due to contaminant migration during sample 
shipment and storage. 

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

Duplicate samples are analyzed to check for sampling and analytical 
reproducibility. 
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• MS/MSD and MS/Duplicate samples provide information about the effect of 
the sample matrix on the digestion and measurement methodology. Depending 
on site-specific circumstances, one MS/MSD or MS/Duplicate should be 
collected for every 20 or fewer investigative samples to be analyzed for organic 
and inorganic chemicals of a given matrix. 

The general level of QC effort will be one field (blind) duplicate and one field blank 

(when non-dedicated equipment is used) for every 20 or fewer investigative samples of a 

given matrix. Additional sample volume will also be provided to the laboratory to allow one 

site-specific MS/MSD or MS/Duplicate for every 20 or fewer investigative samples of a 

given matrix. One trip blank consisting of distilled, deionized water will be included along 

with each sample delivery group of aqueous voe samples. 
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4.0 SAMPLING AND ANALYSIS PLAN 
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The selection and rationale for the SI/RAS sampling program is discussed in Sections 

2.0 and 3.0 of the SI/RAS Work Plan. Methods and protocol to be used to collect 

environmental samples (i.e., soil, groundwater, surface water, sediment and wipe) for this 

investigation are described in the Benchmark Field Operating Procedures (FOPs) presented 

in Appendix A of this QAPP. A summary of the FOPs to be used during this investigation 

is presented in Table 6. 

The number and types of environmental samples to be collected, parameter lists, 

required detection limits and sample container requirements for each matrix are summarized 

in Tables 1 and 7. The sampling program and related site activities are discussed below. To 

the extent allowed by existing physical conditions at the facility, sample collection efforts will 

adhere to the specific methods presented herein. If alternative sampling locations or 

procedures are implemented in response to facility-specific constraints, each will be selected 

on the basis of meeting data objectives. Such alternatives will be approved by NYSDEC 

before implementation and subsequently documented for inclusion in the project file. 

4.1 Groundwater Evaluation 

The following sections describe field activities to be conducted in support of the 

groundwater evaluation. Methodologies for monitoring well construction, well development, 

ground water elevation measurements, and groundwater sampling are provided in Appendix 

A ofthis QAPP. 

4.1.1 Monitoring Well Installation 

A total of 6 overburden monitoring wells, three permanent and three temporary, will 

be installed at locations shown on Figure 2. Monitoring well boreholes will be advanced into 

the native overburden soils approximately 35 feet below ground surface (fbgs) or a minimum 

of ten feet below the first encountered groundwater, whichever is greater. Permanent 

overburden well borings will be advanced using hollow-stem augers with nominal 4.25-inch 

ID hollow stem augers (HSA). Temporary overburden well borings will be advanced using 

hollow-stem augers with nominal 2.25-inch ID hollow stem augers (HSA). The 
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unconsolidated deposits will be sampled continuously using standard 2-inch diameter split 

spoon samplers for each well type. 

The three permanent monitoring wells will be constructed of 2-inch I.D. flush-joint 

Schedule 40 PVC riser and screen (0.010-inch slot size). The monitoring well screen will be 

approximately 10 feet in length. The well screen and riser will be installed and the sand pack 

will be placed in the borehole annulus to a level of 2 to 3-feet above the top of the well 

screen. A bentonite seal of 2 to 3-feet in thickness will be installed immediately above the 

sand layer. The bentonite seal will be constructed with medium bentonite chips or 3/8-inch 

bentonite pellets hydrated in place. The remainder of the borehole annulus will be filled 

utilizing a pressure-tremied cement/bentonite grout to approximately 1 fbgs. In unpaved, 

outdoor areas of the site the top of the riser pipe will extend to approximately 3 feet above 

grade and will be protected by a vented, 4-inch diameter steel casing anchored in a concrete 

surface pad. The steel protective casing will be fitted with a locking cap and will be labeled 

with permanent markings for identification. A 2-foot by 2-foot -concrete surface pad will be 

placed around the protective steel casing to allow surface water to drain away from the well. 

In paved and indoor areas, the top of the riser pipe will be terminated approximately 3-

inches below ground surface and the casing will be fitted with a locking ]-plug. An 8-inch 

diameter, flush-mount, watertight road box will be installed level with grade to protect the 

well riser. 

The three temporary monitoring wells will be constructed of a temporary one-inch 

l.D. flush-joint Schedule 40 PVC riser and screen. Screens, machine slotted to a 0.010-inch 

slot size and measuring 10-feet in length will be installed across the water table in each 

borehole location, similar to the permanent monitoring wells discussed earlier. Due to the 

temporary nature of the wells, a sandpack will not installed in any of the temporary wells. 

The temporary wells will be allowed to stabilize a minimum of one hour prior to 

groundwater sample collection. 

Monitoring well installation procedures, including field forms for well installation and 

drill rig decontamination requirements are presented in the FOPs (Appendix A). 

4.1.2 Well D evelopment 

Each of the newly installed permanent monitoring wells will be developed following 

installation. Each well will be left undisturbed for a minimum of 24 hours before 
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development to ensure that the cement/bentonite grout has set. Prior to development, the 

static water level and well depth will be measured. Development will be accomplished using 

a suction-lift pump, air-displacement pump, bottom-discharging bailer, or a Waterra TM hand 

pump via surge and purge methodology. Development will be recorded on field forms and 

considered completed when the pH, specific conductivity and temperature have stabilized; 

and when the turbidity is below 50 NTU, or has stabilized above 50 NTU and a minimum of 

10 well volumes have been removed. Stability is defined as variation between measurements 

of 10 percent or less and no overall upward or downward trend in the measurements. Water 

removed during well development will be drummed for disposal in the on-site IRM 

groundwater pretreatment system. If potable water is utilized during the drilling process, 

development volumes will be a minimum of two times the estimated volume used in drilling. 

A detailed description of well development procedures, including the field forms, and 

calibration and maintenance of field instruments used to measure stability parameters are 

presented in the FOPs (Appendix A) . 

Due to the transitory nature of the temporary monitoring wells, well development 

will not be required prior to sample collection. 

4.1.3 Groundwater Elevation Measurements 

Following installation, the locations and elevations of all newly installed wells 

(temporary and permanent) will be surveyed against a fixed benchmark and the wells will be 

located on the site plan. The top of the PVC risers will be referenced to existing site vertical 

datum to provide a reference point for groundwater elevation measurements. Groundwater 

elevations will be measured in all existing and newly installed wells at the time that 

groundwater sampling is performed. Elevation measurements will be made from the top of 

the well riser using an electric water level meter to the nearest 0.01 feet as described in the 

FOPs in Appendix A. 

4.1.4 Groundwater Sampling 

Newly installed monitoring wells (temporary and permanent) and all existmg 

monitoring wells will be sampled upon completion of the new wells. Analytical results of 

this sampling event will be used to assess off-site, downgradient groundwater impacts from 

the site. Proposed new and existing monitoring well locations are provided on Figure 2. 
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The sampling event will occur approximately one week following well installation and 

development. 

Newly installed permanent and existing wells will be sampled utilizing a low-flow 

(minimal drawdown) technique. Low-flow purge and sample collection will be accomplished 

with a non-dedicated submersible pump and dedicated polyethylene tubing. Groundwater 

will be discharged to a flow through cell to measure pH, specific conductance, dissolved 

oxygen and temperature. In addition, turbidity will be measured using a portable field 

turbidity meter. Purging will be considered completed when the pH, specific conductivity 

and temperature have stabilized; and when the turbidity is below 50 NTU, or has stabilized 

above 50 NTU. Stability is defined as variation between measurements of 10 percent or less 

and no overall upward or downward trend in the measurements. Water removed during 

purging will be drummed for disposal in the on-site IRM groundwater pretreatment system. 

The temporary wells will be sampled via direct grab using a dedicated disposable 

polyethylene bailer and will not require purging prior to sample collection due to the 

transitory nature of these wells. 

All groundwater samples will be collected in pre-preserved sample bottles and will be 

analyzed for parameters summarized in Table 1. 

FOPs for low flow groundwater purging, non-disposable and non-dedicated sampling 

equipment decontamination, groundwater sample collection, and labeling, storage and 

shipment are included in Appendix A. Table 5 summarizes the required QA/ QC samples. 

4.2 Investigative Derived Waste (IDW) 
The purpose of this section is to ensure the proper holding, storage, transportation, 

and disposal of materials generated from field investigation activities that may contain 

hazardous wastes. Investigation-derived waste (IDW) include, but are not limited to, the 

following: 

• Drill cuttings, discarded soil samples, drilling mud solids, and used sample 
containers. 

• Well development and purge waters and discarded groundwater samples. 

• Decontamination waters and associated solids. 
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• Soiled disposable personal protective equipment (PPE). 

• Used disposable sampling equipment. 

• Used plastic sheeting and aluminum foil. 

• Other equipment or materials that either contain or have been in contact with 
potentially impacted environmental media. 

Because these materials may contain regulated chemical constituents, they must be 

managed as a solid waste. T his management may be terminated if characterization analytical 

results indicate the absence of these constituents. IDWs collected during this investigation 

will be sampled and subjected to waste characterization in accordance with current 

regulations. The FOP for management of IDW is included in Appendix A. 

4.2.1 Drill Soil Cuttings 

Drill soil cuttings generated during borehole advancement will be drummed for 

characterization and disposal. 

4.2.2 D evelopment and Purge Water 

Water removed during well development, purge, and sample collection will be 

drummed for disposal in the on-site IRM groundwater pretreatment system. 

4.2.3 Personal Protective E quipment {PPB) 

Personal protective equipment (PPE) will not reqwre containment during this 

investigation; it will be disposed of as non-regulated solid waste. 
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5.0 CUSTODY PROCEDURES 
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Sample custody is controlled and maintained through the chain-of-custody 

procedures. Chain of custody is the means by which the possession and handling of samples 

will be tracked from the source (field) to their final disposition, the laboratory. A sample is 

considered to be in a person's custody if it is in the person's possession or it is in the 

person's view after being in his or her possession or it was in that person's possession and 

that person has locked it in a vehicle or room. Sample containers. will be cleaned and 

preserved at the laboratory before shipment to the Site. The following section and FOPs for 

Sampling, Labeling, Storage, and Shipment, located in Appendix A, describe procedures for 

maintaining sample custody from the time samples are collected to the time they are received 

by the analytical laboratory. STL's laboratory chain-of-custody procedures are discussed in 

the STL Quality Assurance Manual located in Appendix B. 

5.1 Field Custody Procedures 

Field logbooks will provide the means of · recording data collection · activities 

performed during the investigation. As such, entries will be described in as much detail as 

possible so that persons going to the facility could reconstruct 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 

Entries into the logbook 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 
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of personal protection equipment 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. 

Measurements made and samples collected will be recorded. All entries will be made in 

permanent ink, signed, and dated and no erasures will be made. If an incorrect entry is 

made, the information will be crossed out with a single strike mark that is signed and dated 

by the sampler. Whenever a sample location is surveyed, which includes compass and 

distance measurements or, latitude and longitude information (e.g., obtained by using a 

global positioning system) the location information shall be recorded. In the event that 

photographs are taken to document field activities, the number and brief description of the 

photographs taken will also be recorded. 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 Section 

4.0 of this QAPP. 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 a separate sample identification 

number, will be noted under sample description. 

The sample packaging and shipment procedures summarized below will ensure that 

the samples will arrive at the laboratory with the chain-of-custody intact. The protocol for 

specific sample numbering and other sample designations are included in an FOP provided 

in Appendix A of this QAPP. Examples of field custody documents and instructions for 

completion are also presented in Appendix A of this QAPP. 

• 

• 

0040-002-300 

The field sampler is personally responsible for the care and custody of the 
samples until they are transferred or properly dispatched. Field procedures 
have been designed such that as few people as possible will handle the samples. 

All bottles will be identified by the use of sample tags with sample numbers, 
sampling locations, date/time of collection, and type of analysis. The sample 
numbering system is presented in the FOP. 

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

• Samples will be accompanied by a properly completed chain-of-custody form 
(see FOP). 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 transfer of custody of samples from the sampler to 
another person, to a mobile laboratory, to the permanent laboratory, or 
to/ from a secure storage area. 

Samples will be properly packaged and cooled to 4° C for shipment and dispatched to 

the appropriate laboratory for analysis, with a separate signed custody record enclosed in and 

secured to the inside top of each sample box or cooler. Shipping containers will be locked 

and secured with strapping tape and custody seals for shipment to the laboratory. The 

custody seals will be attached to the front right and back left of the cooler and covered with 

clear plastic tape after being signed by the field team leader. The cooler will be strapped shut 

with strapping tape in at least two locations. 

5.2 Laboratory Custody Procedures 

Laboratory custody procedures for sample receiving and log-in; sample storage and 

numbering; tracking during sample preparation and analysis; and storage of data are 

described in Appendix B, the Laboratory QA Manual. 

5.2.1 Sample Receipt 

A sample custodian is responsible for receiving samples, completing chain-of-custody 

records, determining and documenting the condition of samples received through the Cooler 

Receipt and Preservation Form (CRPF, see laboratory QA Manual, Appendix B), logging 

samples into the LIMS system based upon the order of log-in, and storing samples in 

appropriate limited-access storage areas. Chain-of-custody documentation is also maintained 

for the transfer of samples between STL, and for shipment of samples to subcontracted 

laboratories. 

Upon sample receipt, an inventory of shipment contents is compared with the chain­

of-custody record, and any discrepancies, including broken containers, inappropriate 
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container materials or preservatives, headspace in volatile organic samples, and incorrect or 

unclear sample identification, are documented and communicated to the appropriate project 

manager. 

Each sample is given a unique laboratory code and an analytical request form is 

generated. The analytical request contains pertinent information for each sample, including: 

• Client name 

• Project number 

• Task number 

• Purchase order number 

• Air bill number 

• Chain-of-custody number 

• Number of samples 

• Sample descriptions 

• Sample matrix type 

• Date and time of sampling 

• Analysis due dates 

• Date and time of receipt by lab 

• Client sample identification 

• Any comments regarding special instructions or discrepancies 

5.2.2 Sample Storage 

Samples are stored in secure limited-access areas. Walk-in coolers or refrigerators are 

maintained at 4°C, ± 2°C, or as required by the applicable regulatory program. The 

temperatures of all refrigerated storage areas are monitored and recorded a minimum of 

once per day. Deviations of temperature from the applicable range require corrective action, 

including moving samples to another storage location if necessary. 

5.2.3 Sample Custody 

Sample custody is defined by this document as when any of the following occur: 
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It is in someone's actual possession . 
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It is in someone's view after being in his or her physical possession . 

It was in someone's possession and then locked, sealed, or secured in a manner 
that prevents unsuspected tampering. 

It is placed in a designated and secured area. 

Samples are removed from storage areas by the sample custodian or analysts and 

transported to secure laboratory areas for analysis. Access to the laboratory and sample 

storage areas is restricted to laboratory personnel and escorted visitors only; all areas of the 

laboratory are therefore considered secure. If required by the applicable regulatory program, 

internal chain-of-custody is documented in a log by the person moving the samples between 

laboratory and storage areas. 

Laboratory documentation used to establish COC and sample identification may 

include the following: 

• Field COC forms or other paperwork that arrives with the sample. 

• The laboratory COC. 

• 

• 

• 

• 

Sample labels or tags are attached to each sample container . 

Sample custody seals . 

Sample preparation logs (i.e., extraction and digestion information) recorded in 
hardbound laboratory books that are filled out in legible handwriting, and 
signed and dated by the chemist. 

Sample analysis logs (e.g., metals, GC/MS, etc.) information recorded in 
hardbound laboratory books that are filled out in legible handwriting, and 
signed and dated by the chemist. 

• Sample storage log (same as the laboratory COC). 
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• Sample disposition log, which documents sample disposal by a contracted waste 
disposal company. 

5.2.4 Sample Tracking 

All samples are maintained in the appropriate coolers prior to and after analysis. The 

analysts remove and return their samples as needed. Samples that require internal COC are 

relinquished to the analysts by the sample custodians. The analyst and sample custodian 

must sign the original COC relinquishing custody of the samples from the sample custodian 

to the analyst. When the samples are returned, the analyst will sign the original COC 

returning sample custody to the sample custodian. Sample extracts are relinquished to the 

instrumentation analysts by the preparatory analysts. Each preparation department tracks 

internal COC through their logbooks/ spreadsheets. 

Any change in the sample during the time of custody will be noted on the COC (e.g., 

sample breakage or depletion). 

5.2.5 Sample Disposal 

A minimum of thirty days following completion of the project, or after a period of 

time specified by any applicable project requirements, sample disposal is performed in 

compliance with federal, state, and local regulations. Alternatively, samples may be returned 

to the client by mutual agreement. All available data for each sample, including laboratory 

analysis results and any information provided by the client, are reviewed before sample 

disposal. 

All samples are characterized according to hazardous/ non-hazardous waste criteria 

and are segregated accordingly. All hazardous waste samples ate disposed of according to · 

formal procedures outlined in STL's Standard Operating Procedure (SOP). It should be 

noted that all waste produced at the laboratory, including the laboratory's own vanous 

hazardous waste streams, is treated in accordance with all applicable local and Federal laws. 

Complete Internal Chain of Custody documentation is maintained for some samples 

from initial receipt through final disposal. This ensures that an accurate history of the 

sample from "cradle to grave" is generated. Internal Chain Documentation through disposal 

is in place at STL. 
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The project file will be the central repository for all documents, which constitute 

evidence relevant to sampling and analysis activities as described in this QAPP. Benchmark 

is the custodian of the evidence file and maintains the contents of evidence files for the 

investigation, including all relevant records, reports, logs, field notebooks, pictures, 

subcontractor reports and data reviews in a secured, limited access area and under custody of 

the Benchmark project manager. Information generated during this study by will be retained 

by Benchmark in the project file. The project file will include at a minimum: 

• Field logbooks 

• Field data and data deliverables 

• Photographs 

• Drawings 

• Soil boring logs 

• Laboratory data deliverables 

• 
• 

Data validation reports 

Data Assessment reports 

• 
• 

Progress reports, QA reports, interim project reports, etc. 

All custody documentation (tags, forms, air bills, etc.) . 
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6.0 CALIBRATION PROCEDURES AND F REQUENCY 

This section describes the calibration procedures and the frequency at which these 

procedures will be performed for both field and laboratory instruments. 

6.1 Field Instrument Calibration 

Quantitative field data to be obtained during groundwater sampling include pH, 

turbidity, specific conductance, temperature, and depth to groundwater. Quantitative water 

level measurements will be obtained with an electronic sounder or steel tape, which require 

no calibration. Quantitative field data to be obtained during soil sampling include screening 

for the presence of volatile organic constituents using a photoionization detector (PID). 

FOPs located in Appendix A describe the field instruments used to monitor for these 

parameters and the calibration methods, standards, and frequency requirements for each 

instrument. Calibration results will be recorded in the Project Field Book. 

6.2 Laboratory Instrument Calibration 

All equipment and instruments used at STL are operated, maintained and calibrated 

according to the manufacturer's guidelines and recommendations, as well as to criteria set 

· forth in the applicable analytical methodology. Operation and calibration are performed by 

personnel who have been properly trained in these procedures. Documentation of 

calibration information is maintained in appropriate reference files . The frequency of 

calibration and concentration of calibration standards are determined by the manufacturer's 

guidelines, the analytical method, or the requirements of special contracts. Generally, 

purchased standards have a shelf life of 12-36 months and prepared standards have a shelf 

life of 1-12 months. Recalibration is required at anytime the instrument is not operating 

correctly or functioning at the proper sensitivity. Brief descriptions of the calibration 

procedures for major laboratory equipment and instruments are described in STL's QA 

Manual (Appendix B). 
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7.0 ANALYTICAL PROCEDURES 

QAPP FOR SI / RAS WORK PLAN 
FORMER D ESPATCH INDUSTRIES FACILITY 

Groundwater samples collected during this investigation field sampling activities will 

be analyzed by Severn 1rent Laboratories, Inc. (STL), 10 Hazelwood Drive, Amherst, New 

York 14228, (716) 691 -2600. 

7.1 Field Analytical Procedures 

Field procedures for collecting and preserving soil samples are described in FOPs 

located in Appendix A. 

7 .2 Laboratory Analytical Procedures 

This . section describes the analytical procedures to be followed in the laboratory. 

Laboratory analytical procedures will follow USEPA methods contained in SW-846. 

Analytical methods, method detection limits, and reporting limits selected for use in this 

investigation are listed in Table 1 for groundwater. Sample container, preservation and 

holding time requirements are presented in Table 7. STL will provide analytical services; 

however, other laboratories may be used if necessary depending on project requirements. If 

a subcontract laboratory is required, the subcontracted laboratory's QA manual and copies 

of the State or Federal Certifications will be submitted to the NYSDEC prior to sample 

analysis for this project. General laboratory analytical procedures and sample handling 

procedures are presented in STL's QA Manual in Appendix B. 

7.2.1 Sample Prep arati on and Analytical M ethods 

The laboratory named above will implement the method SOPs. The laboratory SOPs 

for sample preparation, cleanup and analysis are based on SW-846 Update III, and USEPA 

procedures. These SOPs provide sufficient details specific to the methods identified for this 

project. 

7.2.2 Confirmation Analy sis M ethods 

The laboratory SOPs presented in Appendix B identify the confirmatory analysis 

appropriate for this project. The basis for these SOPs are SW-846 Update III and USEPA 
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procedures. These protocols include second colwnn confinnation for the gas chromatography 

methods. 

In addition, confirmatory analysis may be performed by the evaluation of field 

duplicates and or analytical results for split samples with the agency. Although analyte 

concentrations between duplicate analyses and split samples may vary, the target analytes 

present should be the same. This can be considered confirmation analysis. 

7.2.3 Method Validation 

In order to demonstrate that the laboratory is capable of detecting and quantifying 

analytes at specific levels required by regulatory agencies or clients, each laboratory 

establishes method detection limits (MDLs), instrument detection limits (IDLs), and 

practical quantitation limits (PQLs), as required by the specific method protocols. These 

limits, along with other related detection or quantitation limits, are defined as follows: 

• Method Detection Limit (MDL) - the minimwn concentration of a substance that 
can be measured and reported with 99% confidence that the analyte 
concentration is greater than zero. The MDL is a theoretical, statistically­
derived value detennined by preparing at least seven replicates of a low-level 
spiked matrix, which are taken through the entire sample preparation and 
analysis procedure; the standard deviation of the results is multiplied by the 
appropriate student's t value at the 99% confidence level to obtain the MDL. 
STL analytical laboratories perform MDL studies using the procedure defined 
in 40 CFR Part 136, Appendix B, Definition and Procedure for the Determination of the 
Method Detection Limit - Revision 1.11. MDLs are detennined for each method 
and instrwnent annually, at a minimwn, or when significant modifications to 
the procedure or instrumentation have been made, as detennined by laboratory 
manager. 

• 

• 

0040-002-300 

Instrument Detection Limit QDL) - an estimate of the lowest concentration of a 
substance that can be reliably detected above background noise on an 
instrument. The IDL is a theoretical, statistically derived value, which is 
determined by analyzing seven replicates of a low-level standard on each of 
three non-consecutive days; the standard deviation of the results is multiplied 
by three (3) to obtain the IDL. 

Practical or Estimated Quantitation Limit (PQL or EQL) - an estimate of the lowest 
concentration of a substance that can be reliably achieved within specified limits 
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of precision and accuracy during routine laboratory operations. ·Typically, the 
PQL (EQL) is a nominal value selected at a level between 3 and 10 times the 
MDL. 

Contract Required Quantitation Limit (CRQL) - an estimate of the lowest 
concentration of a substance that can be reliably achieved as specified in the 
method. Typically, the CRQL is higher than PQL. 
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8.0 INTERNAL QUALITY CONTROL CHECKS 

8.1 Field Quality Control Checks 

The QC criteria for each field measurement are provided in Tables 2 and 3 of this 

QAPP. Assessment of field sampling precision and bias will be made by collecting field 

duplicates and field blanks for laboratory analysis. Collection of the samples will be in 

accordance with the applicable FOPs described in Section 4.0 of this QAPP at the frequency 

indicated in Section 3.0 of this QAPP. 

Blind Duplicate groundwater samples will be collected to allow determination of 

analytical precision. One duplicate groundwater sample will be collected for every 20 

·samples or per sampling event if less than 20 samples are collected. Duplicate sample 

aliquots for groundwater will be collected sequentially as grab samples after collection of the 

initial sample aliquot. The sample location will not be disclosed to the analytical laboratory. 

One equipment blank will be collected for each day of sampling activity when non­

dedicated sampling equipment is used. These equipment blank samples will be used as a QC 

check of the decontamination procedures for sampling equipment. A VOC travel blank 

(a.k.a., "trip blank") will be included in each cooler containing water matrix samples to be 

analyzed for voes and sent to the laboratory for analysis. 

8.2 Laboratory Quality Control Checks 

The internal QC checks for laboratory analyses of groundwater samples that will be 

collected during this investigation are covered in the laboratory's QA Manual located in 

Appendix B. Laboratory analytical internal QA/QC will be conducted in accordance with 

USEPA SW-846. The checks include internal QC methods covering surrogate spikes, 

duplicates, preparation blanks, calibration, lab quality control samples and reagent checks. A 

site-specific MS/MSD sample will be analyzed as a further QC check. The matrix spike 

samples will be analyzed at the same frequency as the duplicate samples. The matrix spike 

samples will allow accuracy to be determined by using the percent recovery of the spiked 

compounds. T he purpose of the MS/MSD samples is to monitor any possible matrix 

effects specific to samples collected from the Site. Acceptable QC limits for the MS/MSD 
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samples are found in USEPA SW-846. The .specific sample location that will be used for 

matrix spikes may be chosen by the Project Manager or Project QA Officer. 
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9.0 DATA REDUCTION, VALIDATION, AND REPORTING 

All data generated through field activities, or by the laboratory operation shall be 

reduced and validated prior to reporting. The laboratory shall disseminate no data until it 

has been subjected to the procedures summarized below. 

9.1 Data Reduction 

9.1.1 Field Data Reduction Procedures 

Field measurements of pH, turbidity, temperature, specific conductance, water level 

and volatile organic vapor content (via the PID) are read directly in the units of final use, as 

discussed in Section 3.0 of this QAPP and listed in Table 4. Field personnel are responsible 

for monitoring the collection and reporting of field data. Field personnel will review field 

. measurements at the time of measurement and will re-measure a parameter as necessary to 

assure quality and accuracy are maintained. 

Field data will be recorded on appropriate field data record forms as they are 

collected and will be maintained in Benchmark's office project file. The Project QA Officer 

will review field procedures and compare field data to previous measurements to assess 

comparability and accuracy of the field data measurements. 

9.1.2 Laboratory Data Reduction Procedures 

Results of laboratory analyses will be reported in units of final use, as discussed in 

Section 3.0 and listed in Table 4. Laboratory calculations will be performed as prescribed for 

a given analytical method or in conformance with acc~ptable laboratory standards at the time 

the calculation is performed. 

The laboratory will retain quality assurance/ quality control records for at least five 

years. Original laboratory reports will be stored in the Benchmark project files. Copies of 

raw data will be available for review at the laboratory. Copies of raw data also may be 

requested as part of the QA/QC review. For this project, Benchmark has requested a 

complete validatable data package, which fulfills all deliverable requirements as specified in 

the EPA CLP Statement of Work. The data package includes the following information: 
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Sample number or numbers; matrix; date and time collected; date and time 
extracted/ digested; date and time analyzed; chain of custody information; 
sample receipt information (e.g., container seals, cooler temperature); and field 
sampling log. 

Parameter requested; 

Results, including sample analytical results; duplicates; blanks; MS/MSDs; blank 
spikes; surrogate recoveries (if applicable); standard reference materials results; 
and low level matrix spike recoveries to confirm method detection limit. 

Surrogate recovery results for appropriate organic methods, including 
associated EPA or STL acceptance criteria; 

Chain of Custody documents; 

Case narrative; and 

• Supporting QA/ QC. This includes sample preparation, analysis and cleanup 
methods, sample preparation and cleanup logs; analysis run logs; MDLs, IDLs 
and methods used to determine MDL in the matrix; calibration data; percent 
solids for non-water samples; example calculations; data validation procedures, 
results and checklists; and documentation illustrating how blank water is 
determined to be analyte free . 

The Project Manager, Project QA Officer, or appropriate personnel assigned by the 

Project Manager will review the laboratory data. Section 12.0 outlines the procedures for 

evaluating the accuracy and precision of data. If comparison of data to previous 

measurements or known conditions at the Site indicates anomalies, the laboratory will be 

instructed to review the submitted data while Benchmark reviews the methods used to 

obtain the data. If anomalies remain, the laboratory may be asked to re-analyze selected 

samples provided that holding times have not been exceeded. 

9.2 Data Usability Evaluation 

Data usability evaluation procedures shall be performed for both field and laboratory 

operations as described below. 
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9.2.1 Procedures Used to Evaluate Field D ata Usability 

Procedures to validate field data for this project will be facilitated by adherence to the 

FOPs identified in Appendix A. The performance of all field activities, calibration checks on 

all field instruments at the beginning of each day of use, manual checks of field calculations, 

checking for transcription errors and review of field log books is the responsibility of the 

Field Team Leader. 

9.2.2 Procedures Used to Evaluate L aboratory D ata Usability 

Data evaluation will be performed by the third party data validator using the most 

current methods and quality control criteria from the USEPA's Contract Laboratory 

Program, (CLP) National Functional Guidelines for Organic Data Review, and Contract Laboratory 

Program, National Functional Guidelines for Inorganic Data Review. The data review guidance will 

be used only to the extent that it is applicable to the SW-846 methods; SW-846 

methodologies will be followed primarily and given preference over CLP when differences 

occur. Essentially, all information contained in Appendix D of this QAPP will be reviewed 

and evaluated by trained reviewers independent of the laboratory. The role of the data 

validator is indicated in Section 2.0 of this QAPP. Also, results of blanks, surrogate spikes, 

MS/MSDs, and laboratory control samples will be reviewed/ evaluated by the data validator. 

All sample analytical data for each sample matrix shall be evaluated. The third party data 

validation expert will also evaluate the overall completeness of the data package. 

Completeness checks will be administered on all data to determine whether deliverables 

specified in Section 9.1.2 of this QAPP are present. The reviewer will determine whether all 

required items are present and request copies of missing deliverables. 

9.3 D ata Reporting 

Data reporting procedures shall be carried out for field and laboratory operations as 

indicated below. 
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All investigation field documents will be accounted for when they are completed. 

Accountable documents include items such as field notebooks, sample logs, field data 

records, photographs, data packages, computer disks, and reports. 

9.3.2 L aboratory D ata R eporting 

Analytical data will be summarized in tabular format with such information as sample 

identification, sample matrix description, parameters analyzed and their corresponding 

detected concentrations, and the detection limit. Analytical results will be incorporated into 

reports as data tables, maps showing sampling locations and analytical results, and 

supporting text. 
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10.0 P ERFORMANCE SYSTEM AUDITS AND F REQUENCY 

Performance and system audits of both field and laboratory activities will be 

conducted to verify that sampling and analysis are performed in accordance with the 

procedures established in the FOPs and this QAPP. The audits of field and laboratory 

activities include two independent parts, internal and external. 

10.1 Field Performance and System Audits 

10.1.1 Internal Fi eld A udits 

The QA Officer will conduct internal audits of field activities including sampling and 

field measurements. These audits will verify that all established procedures are being 

followed. Internal field audits will be conducted at least once at the beginning of the Site 

sample collection activities. Project duration may warrant subsequent audits on a monthly 

basis. 

The audit program consists of the following: 

• Observation of field activities to confirm that procedures are performed in 
accordance with project protocols and standard .accepted methods, as detailed 
in the FOPs located in Appendix A. 

• Review daily field records, monitoring well sampling records, and any other data 
collection sheets during and after field measurements. 

10.1.2 External Field A udits 

The. NYSDEC Site Project Coordinator may conduct external field audits. External 

field audits may be conducted any time during the field operations. These audits may or may 

not be announced and are at the discretion of the Department. External field audits will be 

conducted according to the field activity information presented in this QAPP. 

10.2 Laboratory System Audits 

The adequacy and implementation of STL's quality assurance plan are assessed on a 

continual basis through systems and performance audits.. Systems audits evaluate practice 

against established quality system objectives and requirements. Performance audits measure 
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the comparability and accuracy of laboratory data through the analysis of reference materials 

for which the true value is unknown to the analyst. Audits may be performed by STL 

(internal), or by clients, regulatory agencies, or accreditation bodies (external). 

10.2.1 Internal Laboratory Audits 

The STL Quality Assurance (QA) Coordinator schedules internal systems audits such 

that the laboratory's quality system and range of test capabilities are audited annually. The 

audits are conducted to determine the following: 

• 
• 
• 

Whether the procedures defined in the quality system are being followed; 

Whether the objectives defined in the quality system are being achieved; and 

Identify opportunities for improvement. 

The STL Quality Assurance Coordinator will conduct the laboratory audit. The QA 

Coordinator prepares an audit plan for each audit, which defines the scope of the audit, 

requirements that the audit will be conducted against, and the audit technique(s) to be used 

(observation, record review, interview). The internal system audits are scheduled as two 

auditing events and follow the audit plan. 

The results of each audit are reported to the Laboratory Director and Supervisors for 

review and comment. Any deficiencies noted by the auditor are summarized in an audit 

report and corrective action is taken within a specified length of time to correct each 

deficiency. Should problems impacting data quality be found during an internal audit, any 

client whose data is adversely impacted will be given written notification if not already 

provided. 

10.2.2 External Laboratory Audits 

Upon client, regulatory agency, or accreditation body notification of intent to audit, 

the quality assurance officer notifies laboratory personnel and corporate quality assurance. 

During the audit, the quality assurance coordinator, or a designee, provides escort for the 

auditors, and participates in the pre-audit and post-audit conferences. Additional laboratory 

personnel are called upon as necessary during the course of the audit. An external audit will 
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be conducted upon request by appropriate NYSDEC QA staff. These audits may or may 

not be announced and are at the discretion of the NYSDEC. 

External audits may include any or all of the following: 

• Review of laboratory analytical procedures. 

• Laboratory on-site visits (see below) . 

• Submission of performance evaluation samples to the laboratory for analysis. 

Failure of any or all audit procedures chosen can lead to laboratory disqualification, 

and the requirement that another suitable laboratory be chosen. 

An external on-site review may consist of: 

• 
• 
• 
• 
• 
• 
• 

Sample receipt procedures 

Custody and sample security and log in procedures, 

Calibration records, 

Instrument logs and statistics (number and type), 

Review of QA procedures, 

Review of logbooks, 

Review of sample preparation procedures, 

• Sample analytical SOP review, 

• Instrument (normal or extends quantitation report) reviews, 

• Personnel interviews, 

• Review of deadlines and glassware prep, and 

• A close out to offer potential corrective action. 

It is common practice when conducting an external laboratory audit to review one or 

more data packages from sample lots recently analyzed by the laboratory. This review will 

most likely include but not be limited to: 

• Comparison of resulting data to the laboratory SOP or method, including 
coding for deviations. 

• Verification of initial and continuing calibrations within control limits. 

44 
0040-002-300 
F:\ lknchmark\Clicnts\ Dc~pa tch \S I RAS \'\'ork Plan \Qt\PP\ Dc..-sparch - Q:\PJ> text.doc 

fr:.. BENCHMARK 
~ ENV IRONMl!N rAL 

E N CINHR I N C B 
SC I ENCE . Pl.L C 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

• 

• 

• 

• 

• 

• 

• 

QAPP FOR SI/RAS WORK PLAN 
FORMER DESPATCH INDUSTRIES FACILITY 

Verification of surrogate recovenes and instrument tuning results where 
applicable. 

Review of extended quantitation reports for comparisons of library spectra to 
instrument spectra, where applicable. 

Recoveries on control standard runs . 

Review of run logs with run times, ensuring proper order of runs, 

Review of spike recoveries / QC sample data. 

·Review of suspected manually integrated GC data and its cause (where 
applicable). 

Assurance that samples are run within holding times . 

All data will be reviewed while on the premises of STL, so that any questionable data 

can be discussed with the staff. 

Following the audit, the quality assurance officer provides a written summary of the 

audit to the laboratory manager, department supervisors, and corporate quality assurance. The 

summary includes the areas reviewed, and strengths and deficiencies identified during the audit. 

The quality assurance coordinator initiates the corrective action process for each finding 

and is responsible for ensuring timely corrective action. The quality assurance coordinator 

prepares the audit report response, and prepares any follow-up responses as corrective actions 

are completed. The audit report and laboratory responses are copied to corporate quality 

assurance. 

10.3 Laboratory Performance Audits 

10.3.1 Internal P erformance Audit 

Internal performance audit samples are submitted at the discretion of the local quality 

assurance director as a supplement to the quality control checks run on a daily basis. The 

quality assurance director maintains a log of blind sample preparation in which the reference 
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material used, preparation, and true value(s) are documented. The reference materials 

submitted should be independent of the laboratory's initial calibration standards. 

Acceptance criteria for internal performance audit sample results are those provided 

with the reference material. If no criteria are provided, performance criteria listed in the 

reference method are used. Internal performance audit results are scored and corrective 

action is initiated in the same manner as external samples. The laboratory director is 

responsible for ensuring timely corrective action. 

10.3.2 External Perfonnance Audit 

External performance audit samples are run at the frequency required to obtain and 

maintain desired certifications, accreditations, and approvals. Additional studies may be run 

at the discretion of corporate quality assurance or the local laboratory manager. 

The quality assurance director initiates the corrective action process for each 

performance audit result scored as "fail." The laboratory director is responsible for ensuring 

timely corrective action. The audit report and laboratory responses are copied to corporate 

quality assurance. 
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11.1 Field Instrument Preventative M aintenance 

Each piece of field equipment is checked according to its routine maintenance 

schedule and before field activities begin. Field equipment planned for use during this 

investigation includes: 

• Photoionization detector (PID) 

• . Water quality meters (includes pH, turbidity, temperature and specific 
conductance) 

• Electric water level indicator 

Field personnel will report all equipment maintenance and/ or replacement needs to 

the Project QA Officer and will record the information on the daily field record. Calibration 

and Maintenance FOPs are provided in Appendix A. 

11.2 Laboratory Instrument Preventative Maintenance 

As part of the QA Program Plan, a routine preventative maintenance program is 

conducted by STL to minimize the occurrence of instrument failure and other system 

malfunctions. The analysts regularly perform routine instrument maintenance tasks (or 

coordinate with the vendor). All maintenance that is performed is in accordance with the 

manufacturer's specifications and is documented in the laboratory's maintenance logbooks. 

The maintenance logbooks used at STL contain extensive information about the instruments 

used at the laboratory. 

Preventative maintenance procedures, frequencies, and other pertinent information 

are available for each instrument used at STL through SOPs for routine and in the operating 

or maintenance manuals provided with the equipment. Responsibility for ensuring that 

routine maintenance is performed lies with the section supervisors. Each laboratory section 

maintains a critical parts inventory. The parts inventories include the items needed to 

perform the preventative maintenance procedures presented in STL's QA Manual provided 

in Appendix B of this QAPP. 
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11.3 Inspection/ Acceptance Requirements for Supplies and Consumables 

11.3.1 Field Supplies and Consumables 

For this investigation, Benchmark will track critical supplies in the following manner. 

Item 
Date 

Condition 
Responsible 

Received Individual 

Tyvek suits 
Disposable hailers 
Pump tubing 
Latex gloves 
Respirator cartridges 
Sample containers 
De con materials 
Alconox detergent 
pH buffer solutions 
Calibration gases 

Labels indicating the following information on receipt and testing are to be used for 

critical supplies and consumables. 

• Unique identification number (if not clearly shown). 

• Date received . 

• Date opened . 

• Date tested (if performed) . 

• Date to be retested (if applicable). 

• Expiration date . 

11.3.2 Laboratory Supplies and Consumables 

Supplies and consumables used in the analytical process shall have traceable 

documentation (e.g., labels or logbooks) for date received, date opened, and date expired. 

Inspection, testing and acceptance criteria for critical supplies and consumables are identified 

below. 
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H andling / 
Responsible 

Frequency 
Individual 

Storage 
Condition s 

Standards Refer to the Manufacturer's Certificate of Analysis. 

< RL's for common < RL's all 
Acids 

lab contaminants elements 

< RL's for common 
< RL's for 

Solvents 
lab contaminants 

common lab 
contaminants 
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Receiving I 
SW-846 E ach Lot Laboratory 
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12.0 DATA P REC.ISION, ACCURACY, AND COMPLETEN ESS 

EVALUATION 

The purpose of this section is to indicate the methods by which it will be assured that 

the data collected for this investigation is in accordance with the data quality objectives 

(DQOs) for the Site. Factors considered during this investigation include: 

• 

• 

• 

The chemical constituents known and/ or suspected to be of concern, as they 
relate to the data quality level parameters chosen. 

The types and frequency of samples necessary to determine/ c::onfirm the list of 
constituents of concern (COCs). 

The choice of analytical and sample preparation methods with method 
detection limits that meet the data quality level concentrations for chemical 
constituents of concern. 

. Once these goals and objectives are evaluated and chosen, analytical data quality will 

be assessed to determine if the objectives have been met. In addition, the data will be 

reviewed for indications of interferences to results caused by sample matrices, cross 

contamination during sampling, cross contamination in the laboratory, and sample 

preservation and storage anomalies (i.e. samples holding time or analytical instrument 

problems). 

As discussed in Section 3.0 of this QAPP, the validity of data will be evaluated in 

terms of precision, accuracy, and completeness. Described below are ways in which these 

three parameters will be evaluated. Evaluations will be performed upon completion of 

investigation field activities. 

12.1 Accuracy Assessment 

Data accuracy, which is assessed for laboratory data only, is based on recoveries, 

expressed as the percentage of the true (known) concentration, from laboratory-spiked 

samples and QA/QC samples generated by the analytical laboratory. 

Percent recovery (%R) for MS/MSD results is determined according to the following 

equation: 
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Where 

R% 

QAPP FOR SI/RAS WORK PLAN 
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(A - B) x 100 

T 

A= measured concentration after spiking 

B = background concentration 

T = known true value of spike 

Percent recovery (%R) for LCS and surrogate compound results 1s determined 

according to the following equation: 

R% Experimental concentration x 100 

Known amount added 

This information is reviewed periodically by the Project Manager or Project QA 

Officer. The goals for the recovery of any constituent in a spiked or QA/ QC sample are 

presented in Table 2. 

12.2 Precision Assessment 

For data generated by the laboratory, data preclSlon 1s estimated by comparing 

analytical results from duplicate samples. The comparison is made by calculating the relative 

percent difference (RPD) given by: 

Where 

RPD% 2(S1 - S2) x 100 

S1 + S2 

S1 = sample result 

S2 = duplicate result 

I This information is calculated and reviewed periodically by the Project Manager 

and/ or Project QA Officer. The goals for data precision for duplicate samples are presented 

I in Table 2. For data generated in the field, the precision goals are summarized in Table 3. 

I 
I 
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12.3 Completeness Assessment 

Data completeness will be evaluated by comparing the objectives of investigation 

efforts with the data obtained and determining whether there are any shortcomings in 

required information. A series of protocols, described below, will be used to evaluate data 

completeness. The purpose is to accomplish the following: 

• Rigorously assess the quality and adequacy of data collected during the 
investigation. 

• 

• 

Review data collected during the investigation to evaluate if the study's 
objectives are being addressed and met. 

Ensure that the data collected are valid by applying the quality checks described 
in this and other sections of the QAPP. 

Data generated during groundwater assessment and monitoring programs will be 

evaluated for completeness; that is, the amount of data meeting project QA/QC goals. If 

data generated during field operations or during analytical procedures appear to deviate 

significantly from previous trends, the Project Manager or Project QA Officer will review 

field or laboratory procedures with the appropriate personnel to evaluate the cause of such 

deviations. Where data anomalies cannot be explained, resampling may be performed. 

Completeness is defined as the percentage of valid results according to the equation below: 

Where: 

% completeness = ___A_ x 100 
B 

A = number of valid results; 
B = total number of possible results 

The goals for data completeness for laboratory measurements were presented 

previously in Table 2. 

12.4 Assessment of D ata 

To assess the integrity of the data generated during this investigation, the Project 

Manager and QA Officer will review the laboratory analytical data and field data in 
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accordance with procedures and protocols outlined in this QAPP. An assessment will be 

made to determine if the project objectives described in Section 1.0 have been achieved. 

Corrective Action described in Section 13.0 will be implemented, if necessary, to meet I objectives for data integrity. 
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13.0 CORRECTIVE ACTION 
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Corrective action is the process of identifying, recommending, approvrng, and 

implementing measures to counter unacceptable procedures or out of quality control 

performance that can affect data quality. Corrective action can occur during field activities, 

laboratory analyses, data validation, and data assessment. All corrective action proposed and 

implemented should be documented in the regular quality assurance reports to management. 

Corrective action should be implemented only after approval by the Project Manager, or 

his/her designee. If immediate corrective action is required, approvals secured by telephone 

from the Project Manager should be documented in an additional memorandum. 

For noncompliance problems, a formal corrective action program will be determined 

and · implemented at the time the problem is identified. In the field, the person who 

identifies the problem is responsible for notifying the Field Team Leader, who will notify the 

Project Manager, who in turn will notify the Despatch Project Coordinator and the 

NYSDEC Project Coordinator. If the problem is analytical in nature, information will be 

promptly communicated to the NYSDEC Project Coordinator via fax or telephone during 

that same day or the next business day. Implementation of corrective action will be 

confirmed in writing through the same channels. If noncompliance is observed in the 

laboratory or during data validation, the analyst or data validator will notify the Project 

Manager and communication will continue in the same manner as described above. 

13.1 Field Corrective Action 

If errors in field procedures are discovered during the observation or review of field 

activities by the Project QA Officer or his/her designee, corrective action will be initiated. 

Nonconformance to the QA/QC requirements of the field operating procedures (FOPs) 

will be identified by field audits or immediately by project staff who know or suspect that a 

procedure is not being performed in accordance with the requirements. The Project QA 

Officer or his designee will be informed immediately upon discovery of all deficiencies. 

Timely action will be taken if corrective action is necessary. 

Corrective action in the field may be needed when . the sample network is changed 

(i.e., more/less samples, sampling locations other than those specified in the Work Plan, etc.) 

or when sampling procedures and/ or field analytical procedures require modification due to 

unexpected conditions. In general, the Project Manager and QA Officer may identify the 
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need for corrective action. The Project Manager will approve the corrective measure that 

will be implemented by the field team. It will be the responsibility of the Project Manager to 

ensure that corrective action has been implemented. 

If the corrective action will supplement the existing sampling plan (e.g., additional soil 

borings) using existing and approved procedures in the QAPP, corrective action approved 

by the Project Manager will be documented. If the corrective actions result in less samples 

(or analytical fractions), alternate locations, etc., which may result in non-achievement of 

project QA objectives, it will be necessary that all levels of project management, including 

the NYSDEC Project Coordinator, concur with the proposed action. 

Corrective action resulting from internal field audits will be implemented immediately 

if data may be adversely affected due to unapproved or improper use of approved methods. 

The QA Officer will identify deficiencies and recommend corrective action to the Project 

Manager. The Project Manager and field team will implement corrective actions. Corrective 

action will be documented in QA reports to the entire project management. 

Corrective actions will be implemented and documented in the project 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 by the NYSDEC Project Coordinator. 

If at any time a corrective action issue is identified which directly impacts project 

DQOs, the NYSDEC Project Coordinator will be notified immediately. 

13.2 Laboratory Corrective Action 

Corrective actions may be initiated if the quality assurance goals are not achieved. 

The initial step in a corrective action is to instruct the analytical laboratory to examine its 

procedures to assess whether analytical or computational errors caused the anomalous result. 

If no error in laboratory procedures or sample collection and handling procedures can be 

identified, then the Project Manager will assess whether reanalysis or resampling is required 

or whether any protocol should be modified for future sampling events. 
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13.3 D ata Validation & Assessment Corrective Action 

The need for corrective action may be identified during the data validation or 

assessment processes. Potential types of corrective action may include resampling by the 

field team, or reinjection/ reanalysis of samples by the laboratory. 

These actions are dependent upon the ability to mobilize the field team, whether the 

data to be collected is necessary to meet the QA objectives (e.g., the holding time for 

samples is not exceeded, etc.). If the data validator identifies a corrective action situation, 

the Project Manager will be responsible for approving the corrective action implementation. 

All required corrective actions will be documented by the laboratory Quality Assurance 

Coordinator. 
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14.0 Q UALITY A SSURANCE REPORTS TO M ANAGEMEN T 

The deliverables associated with the tasks identified in the Work Plan and monthly 

progress reports will contain separate QA sections in which data quality information 

collected during the reporting period is summarized. Those reports will be the responsibility 

of the Project Manager and will include the QA Officers input on the accuracy, precision, 

and completeness of the data, as well as the results of the performance and system audits, 

and any corrective action needed or taken during the project. 

14.1 Contents of Project QA Reports 

The progress reports will contain, on a routine basis, a QA section describing all · 

results of field and laboratory audits, all information generated during the past month 

reflecting on the achievement of specific DQOs, and a summary of corrective action that 

was implemented, and its immediate results on the project. The status of the project with 

respect to the Project Schedule included in this QAPP will be determined. Whenever 

necessary, updates on training provided, changes in key personnel, anticipated problems in 

the field or laboratory for the coming month that could bear on data quality along with 

proposed solutions, will be reported. Detailed references to QAPP modifications will also 

be highlighted. All QA reports will be prepared in written, final format by the project 

manager or his designee. To the extent possible, assessment of the project should also be 

performed on the basis of available QC data and overall results in relation to originally 

targeted objectives. 

In the event of an emergency, or in case it is essential to implement corrective action 

immediately, QA reports can be made by telephone to the appropriate individuals, as 

identified in the Project Organization and Corrective Action sections of this QAPP. 

However, these events, and their resolution will be addressed thoroughly in the next 

monthly progress report. 

14.2 Frequency and Distribution of QA Reports 

The QA reports will be completed for all months during which sample collection 

and/ or analysis occurs and will be presented as part of the monthly progress report. 
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14.3 Individuals Receiving/Reviewing QA Reports 

The QA reports will be delivered to all progress report recipients, which shall include 

all individuals identified in the Project Organization chart and other individuals identified by 

NYSDEC. 
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ANALYTICAL PARAMETE RS FOR GROUNDWATE R SAMPLE S 

Analyte I 

SI/RAS QAPP 
Former Brainerd Manufac turing Facility 

East Rochester, N ew York 

CAS Analytical 

Number Method 2 

Target Compound List Volatile Organic Compounds: (50 compounds) (ug/L) 

1, 1, 1-T richloroethane 71-55-6 8260B 
1, 1,2,2-Tetrachloroethane 79-34-5 8260B 
1, 1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 8260B 
1,1,2-Trichloroethane 79-00-5 8260B 
1, 1-Dichloroethane 75-34-3 8260B 
1, 1-Dichloroethene 75-35-4 8260B 
1,2,3-T richlorobenzene 87-61 -6 8260B 
1,2,4-Trichlorobenzene 120-82-1 8260B 
1,2-Dibromo-3-chloropropane 96-12-8 8260B 
1,2-Dibromoethane 106-93-4 8260B 
1,2-Dichlorobenzene 95-50-1 8260B 
1,2-Dichloroethane 107-06-2 8260B 
1,2-Dichloropropane 78-87-5 8260B 
1,3-Dichlorobenzene 541 -73-1 8260B 
1,4-Dichlorobenzene 106-46-7 8260B 
2-Butanone (MEK) 78-93-3 8260B 
2-Hexanone 591 -78-6 8260B 
4-Methyl-2-pentanone (MJBK) 108-10-1 8260B 
Acetone 67-64-1 8260B 
Benzene 71-43-2 8260B 
Bromochloromethane 74-97-5 8260B 
Bromodichloromethane 75-27-4 8260B 
Bromoform 75-25-2 8260B 
Bromomethane 74-83-9 8260B 
Carbon Disulfide 75-15-0 8260B 
Carbon Tetrachloride 56-23-5 8260B 
Chlorobenzene 108-90-7 8260B 
Chlo roe thane 75-00-3 8260B 
Chloroform 67-66-3 8260B 
Chloromethane 74-87-3 8260B 
cis-1,2-Dichloroethene 156-59-2 8260B 
cis-1,3-Dichloropropene 10061-01-5 8260B 
Cyclohexane 110-82-7 8260B 
Dibromochloromethane 124-48-1 8260B 
Dicholorodifluoromethane 75-71-8 8260B 
E thylben zene 100-41 -4 8260B 
Isopropylbenzene 98-82-8 8260B 
Methyl Acetate 79-20-9 8260B 
Methyl tert-Butyl Ether 1634-04-4 8260B 
Methylcyclohexane 108-87-2 8260B 
Methylene Chloride 75-09-2 8260B 
Styrene 100-42-5 8260B 

Page 1 of 9 

CRQL 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
5 
5 
5 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

MD L 

0.25 
0.36 
0.23 
0.47 
0.38 
0.19 
0.55 
0.18 
0.94 
0.35 
0.22 
0.43 
0.31 
0.21 
0.25 
2.87 
1.87 
1.87 
2.30 
0.29 
0.33 
0.22 
0.43 
0.49 
0.20 
0.19 
0.21 
0.47 
0.32 
0.38 
0.32 
0.27 
0.18 
0.32 
0.49 
0.32 
0.19 
0.72 
0.37 
0.31 
0.40 
0.38 . 
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ANALYTICAL PARAMETERS FOR GROUNDWATER SAMPLES 

Analyte I 

SI/RAS QAPP 
Former Brainerd Manufac turing Facility 

East Rochester, N ew York 

CAS Analytical 
Number Method 2 CRQL 

Target Compound List Volatile Organic Compounds (cont'd): (50 compounds) (ug/L) 

Tetrachloroethene 127-18-4 8260B 1 
Toluene 108-88-3 8260B 1 

trans-1, 2-dichloroethene 156-60-5 8260B 1 

tran s-1,3-Dichloropropene 10061-02-6 8260B 1 

T richloroethene 79-01-6 8260B 1 
T richloro £luoromethane 75-69-4 8260B 1 

Vinyl Chloride 75-01-4 8260B 1 
m-Xylenes 108-38-3 8260B 1 
p-Xylenes 106-42-3 8260B 1 
o-Xylenes 95-47-6 8260B 1 

Total and Dissolved Metals: (2 parameters) (ug/L) 

Iron 7439-89-6 6010B so 
Manganese 7439-96-5 6010B 3 

Groundwater Quality Parameters: (3 parameters) (mg/L) 

Chemical Oxygen Demand (COD) NA 410.4 10.0 
Nitra te 14797-55-8 300.0 . 0.05 
Sulfate 14808-79-8 300.0 2.0 

Field Parameters: (5 compoimds) (units as identified below) 

pH (uni ts) NA field NA 

Temperature (°C) NA field NA 
Specific Conductance (uS/mS) NA field NA 
Turbidi ty (NTU) NA field NA 
Water Level (fbTOR)) NA fie ld NA 

Notes: 

MDL 

0.25 
0.35 
0.32 
0.41 
0.26 
0.36 
0.59 
0.18 
0.18 
0.37 

17 
0.12 

2.2 
0.026 
0.699 

NA 
NA 
NA 
NA 
NA 

1. Analytes as per USEPA Target Compound List (volatiles) and RCRA Metals plus additional metals iron and manganese and wet chemistry parameters 
chemical oxygen demand, ni rtrate, and sulfate . · 

2. Analytical methods refer to analytical procedure numbers used in the USE PA publication, SW-846, "Test Methods for Evaluating Solid Waste", Third 
Edition. 

Acronyms/ Abbmia1io11s: 

CAS = Cl)emical Abstracts Service registry number. 

CRQL = Contract Required Quantitation Limit 

MDL = Method Detection Limit pro\'idcd by STL 

mg/ L = millib'l'ams per liter 

mS = milli-Sicmans 

ug/L = micrOb'J'amS per liter 

uS = rnicro-Siemans 

Ni\ = not applicable 

N'l'U = ncphclometric turbidity unit 

Page 2 of 9 
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TABLE2 

PROJECT GOALS FOR PRECISION, ACCURACY & COMPLETENESS 
FOR LABORATORY MEASUREMENTS 

Analytical 
Method 

EPA 8260B 

EPA 6010B 

No tes: 

SI/RAS QAPP 
Former Brainerd Manufacturing Facility 

East Rochester, New York 

Precision Goal Accuracy Goal 
(% RPD) (% R) 

+/ - 30 +/- 30 

+/- 30 +/- 30 

Completeness Goal 
(%) 

90% 

90% 

1. Precision goals vary depending on the compound being analyzed; the precision goals presented are general in nature. 
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TABLE3 

PROJECT GOALS FOR PRECISION, ACCURACY & COMPLETENESS 
FOR FIELD MEASUREMENTS 

M easurement 

pH 

Temperature 

Turbidity 

Specific Conductance 

Water Level 

Notes: 

SI/RAS QAPP 
Former Brainerd Manufacturing Facility 

East Rochester, N ew York 

Units 
Precision 

Goal 

pH units +/- 0.2 unit 

degrees Celsius ("C) +/- 0.2 deg. C 

NTU +/- 0.05 NTU 

µS/cm at 25°C + / - 100 uS/cm 

mS/cm at 25oC +/- 0.1 mS/cm 

fbTOR + /-· 0.01 unit 

Accuracy 
Goal 

+/- 0.2 unit 

+/- 0.4 deg. C 

+/- 0.05 NTU 

+/- 100 uS/cm 
+/- 0.1 mS/cm 

+I - 0.01 unit 

1. Precis ion goals vary depending on the compound being analyzed; the precision goals presented arc general in nature. 

AtronymJ/ AhbnnOtiom: 

fbTOR = fce1 below lop o f riser 

mS = milli -Sicmans 

NTU = nephclomc1ric turbidity unit 

ug/L = micrograms per liter 

Completeness 
Goal 

90% 

90% 

90% 

90% 

90% 
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TABLE4 

DATA MEASUREMENT UNITS FOR FIELD & 

LABORATORY PARAMETERS 

Parameter 

Water Level 

pH 

Temperature 

Turbidity 

Specific Conductance 

Concentration of parameter in 
groundwater sample 

SI/RAS QAPP 
Former Brainerd Manufacturing Facility 

East Rochester, N ew York 

Units 

feet below top of riser (fbTOR) 

pH units 

degrees Celsius (°C) 

Nephelometric Turbidity Unit (NTU) 

microsiemens per centimeter at 25°C (µS/ cm) 

millisiemens per centimeter at 25°C (mS/ cm) 

micrograms per liter (µg/L) organic 

milligrams per liter (mg/L) inorganic 

Photoionization Detector (PID) parts per million by volume (ppmv) 
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TABLES 

ANALYTICAL PROGRAM QUALITY ASSURANCE/ 
QUALITY CONTROL SUMMARY 

SI/RAS QAPP 
Former Braine rd Manufac turing Facility 

Eas t R och es ter, N ew Y o rk 

Estimated N o. o f QC Sa mples 

M a trix Para m e te r 
N o. 

Sa mples T rip MSD o r E qu ip . 

Bla nks 
1 MS 

Dup Bla nk
2 

TCL VOCs 14 1 1 1 2 

Total Metals 
J 2 ·1 1 1 

Dissolved Metals 
4 2 1 1 1 

Groundwa1er 

COD 2 1 1 1 

Nitrate 2 1 1 1 

Sulfa1c 2 1 1 1 

Notes: 

1. Submi1ted one per day of field samples requiring VOC analysis. 

Blind 

Duplic ate 

1 

1 

1 

1 

1 

1 

2. Equipment blanks will be collected each day non-dedicated equipment is used. A two day sampling event is anticipated for VOCs. A one day 

sampling event is anticipated for metals. 

3. Includes: Iron and manganese. 

Acronyms: 

COD = chemical oxygen demand 

Dup = matrix spike duplica1e 

MS = matrix spike 

MSD = matrix spike duplica1c 

TCL = Targcl Compound List . 

T ICs = Tentatively Identified Compounds 

VOC =Volatile Organic Compounds 

Tota l 

20 

6 

6 

6 

6 

6 



I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

r;:;;., BENCHl\.1.ARK 
~· ENV I RON M ENTAL 

ENG I NEE R ING M 
SC I ENCE. P L LC 

FOP 
No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

TABLE6 

SUMMARY OF FIELD OPERATING PROCEDU RES 

SI/RAS QAPP 
Former Brainerd Manufacturing Facility 

East Rochester, N ew York 

Procedure 

Abandonment of Borehole Procedures 

Calibration and Maintenance of Portable Field pH, Eh Meter 

Calibration and Maintenance of Portable Field Turbidity Meter 

Calibration and Maintenance of Portable Photoionization Detector (PID) 

Calibration and Maintenance of Portable Specific Conductance Meter 

Documentation Requirements for Drilling and Well Installation 

Drilling and Excavation Equipment Decontamination 

Groundwater Level Measurement 

Groundwater Sample Collection Procedures 

Hollow Stem Auger Drilling Procedures 

Low-Flow (Minimal Drawdown) Groundwater Purging Procedures 

Management of Investigative-Derived Waste 

Monitoring Well Construction for Hollow Stem Auger Boreholes 

Monitoring Well Development Procedures 

Non-Disposable and Non-Dedicated Sampling Equipment Decontamination 

Sample Labeling, Storage and Shipment Procedures 

Screening of Soil Samples for Organic Vapors During Drilling Activities 

Soil Boring Log Description Procedures Using the USCS 

Split-spoon Sampling 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

c;,,. BENCHM1\HK 
~ ENV I R O NMENT""'L 

f.NG IN F.f. KIN C (1 
5c 11;.NCI!. . r•LLC 

M atrix 

Groundwater 

References: 

TABLE 7 

SAMPLE CONTAINE R, VOLUME, PRESERVAT ION & 

HOLDING T IME RE QUIRE MEN TS 

Parameter I 

TCL VOCs 

Total Metals 2 

Dissolved Metals 2 

COD 

Nitrate 

Sul fate 

SI/RAS QAPP 
Former Brainerd Manufacturing F acili ty 

East Rochester, N ew York 

Container Minimum Preservation 
Type Volume (Coo l to 4 °C fo r a U samples) 

glass vial 2-40 ml 
HCI to pH< 2, 

Zero Headspace 

plastic 600 ml HN03 to pH<2 

plastic 600 ml HN0 3 to pH<2 

plastic 100 ml H2S0 4 to pH<2 

plastic 100 ml H2S04 to pH <2 

plastic so ml Cool to 4 °C 

I. Test Methods fo r Evaluating Solid Wastes, USEPA SW-846, Update Ill , 1991. 

2. Methods for Chemical Analysis of Water and Wastes, E PA 600/ 4-70-020, 1983. 

Notes: 

H olding T ime 
from Sample D ate 

14 days 

6 months 

6 months 

28 days 

48 hours 

28 days 

1. EPA-approved methods published in References 1 and 2 above may be used. The list of analytes, laboratory method and the method detection limit fo r each 
parameter are included in Table 1 of the QAPP. 

2. Includes: Iron and manganese. 

Acronym s: 

COD = chemical oxygen demand 

TCL = Target Compound List 

T ICs =Tentatively Identified Compounds 

VOC =Volatile O rganic Compounds 
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FORMER BRAINERD MANUFACTURING SITE 
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Task Name 
Develop Work Plan, QA/ QC Plan and HASP 

Work Plan, QA/QC Plan and HASP Review/ Revisions 

Secure Offsite Access Approvals 

Monitoring Well Installation/ Development/ Sampling 

Sample Analysis, Validation 

Data Summary / Interpretation 

Prepare Qualitative Exposure Assessment 

Draft SI Report Preparation 

SI/ RAR Report Review / Revisions 

Draft RAS Report Preparation 

RAS Report Review / Revisions 
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APPENDIX A 

SUMMARY OF FIELD OPERATING PROCEDU RES 

SI/RASQAPP 
Former Brainerd Manufacturing Facility 

East Rochester, N ew York 

Procedure 

Abandonment of Borehole Procedures 

Calibration and Maintenance of Portable Field pH, Eh Meter 

Calibration and Maintenance of Portable Field Turbidity Meter 

Calibration and Maintenance of Portable Photoionization Detector (PID) 

Calibration and Maintenance of Portable Specific Conductance Meter 

Documentation Requirements for Drilling and Well Installation 

Drilling and Excavation Equipment Decontamination 

Groundwater Level Measurement 

Groundwater Sample Collection Procedures 

Hollow Stem Auger Drilling Procedures 

Low-Flow (Minimal Drawdown) Groundwater Purging Procedures 

Management of Investigative-Derived Waste 

Monitoring Well Construction for Hollow Stem Auger Boreholes 

Monitoring Well D evelopment Procedures 

Non-Disposable and Non-Dedicated Sampling Equipment Decontamination 

Sample Labeling, Storage and Shipment Procedures 

Screening of Soil Samples for Organic Vapors During Drilling Activities 

Soil Boring Log Description Procedures Using the USCS 

Split-spoon Sampling 
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FOP 001.0 

ABANDONMENT OF BOREHOLE PROCEDURE 

PURPOSE 

Soil borings that are not completed as monitoring wells will be plugged by filling the holes 

with a cement/ bentonite grout. Field staff will calculate the borehole volume and compare 

it to the final installed volume of grout to evaluate whether bridging or loss to the formation 

has occurred. These calculations and the actual volume placed will be noted on the Boring 

Log. 

PROCEDURE 

1. Determine most suitable seal materials. Grout specifications generally have mixture 
ratios as follows: 

Grout Slurry Composition(% Weight) 

1.5 to 3.0% 
40 to 60 % 
40 to 60 % 

Bentonite (Quick Gel) 
Cement (Portland Type I) 
Potable Water 

2. Calculate the volume of the borehole base on the bit or auger head diameter plus 
10% and determine the volume of grout to be emplaced. Generally, the total mixed 
volume is the borehole volume plus 20%. 

3. Identify the equipment to be used for the preparation and mixing of the grout. 
Ensure the volume of the tanks to be used for mixing has been measured adequately. 
Document these volumes on the Field Borehole Log (sample attached). 

4. Identify the source of the water to be used for the grout and determine its suitability 
for use. In particular, water with high sulfate, or chloride levels or heated water 
should not be used. These types of waters can cause operational difficulties or 
modify the set-up for the grout. 

5. Identify the equipment to be used for emplacing the grout. Ensure that the pump to 
be used has adequate pressure to enable complete return to surface. 

r;:;,. BENCHMARK 

~ENVIRONMENTAL 
ENG I NEERING & 
SCIENCE. PLLC 
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FOP 001.0 

ABANDONMENT OF BOREHOLE PROCEDURE 

6. Identify the volumes to be pumped at each stage or in total if only one stage is to be 
used. 

7. Prepare the borehole abandonment plan and discuss the plan and activities with the 
drilling contractor prior to beginning any mixing activities. 

8. Begin mixing the grout to be emplaced. 

9. Record the type and amount of materials used during the mixing operation. Ensure 
the ratios are within specifications tolerance. 

10. Begin pumping the grout through the return line bypass system to confirm all pump 
and surface fittings are secure. 

11. Initiate downhole pumping from the bottom of the borehole. Record the times and 
volumes emplaced on the Field Borehole Log (sample attached). 

12. Document the return circulation of grout. This may be facilitated by using a colored 
dye or other tagging method if a mudded borehole condition exists prior to grout 
injection. 

13. Identify what procedures will be used for grouting in the upper 3 feet. When casing 
exists in the borehole, decisions are required as to the timing for removal and final 
disposition of the casing. Generally, it will not be removed prior to grouting because 
of the potential for difficult access and loss of circulation in the upper soil or rock 
layers. Accordingly, when cement return is achieved at surface, the casing is 
commonly removed and the borehole is topped off with grout or soils. If casing 
removal is not possible or not desired, the casing left in place should be cut off at a 
depth of 5 feet or greater below ground surface. If casing is not present during 
grouting, the grout level in the borehole is topped off after the rods or tremie pipe is 
removed. 

14. Clear and clean the surface near the borehole. Level the ground to above the pre­
existing grade. Add grout or cement as necessary to the area near the borehole. 
(Note: On occasion, the grout may settle over several days. If settling occurs, the 
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FOP 001.0 

ABANDONMENT OF BOREHOLE PROCEDURE 

natural soils·.from the immediate vicinity can be used to level to settled area to match 
the existing grade. 

15. A follow-up check at each site should be made within one week to 10 days of 
completion. Document the visit and describe any action taken on a Field Activity 
Daily Log. 

A TTACH MEN TS 

Field Borehole Log (sample) 

R EFERENCES 

New York State Department of Environmental Conservation, July 1988, Drilling and 
Monitoring Well Installation Guidance Manual. 

Driscoll, F.G., 1987, Groundwater and Wells, Johnson Division, St. Paul, Minnesota, 
1089 p. 
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ABANDONMENT OF BOREHOLE PROCEDURE 
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FIELD BOREHOLE LOG 

PROJECT: 

BORING LOCATION: 

DRILLING CONTRACTOR: 

DRILLING METHOD: 

DRILLING EQUIPMENT: 

SAMPLING METHOD: 

HAMMER WEIGHT: 

SAMPLES 

~ 0 [;;' . 
~ 2 z . ! ~ ~ . 0. 
g. l E z 
a ~ I-

Q. 

I 
~ c 

! 
. 
"' a 

Log of Boring No.: 
ELEVATION AND DATUM: 

DATE STARTED: 

TOTAL DEPTH: 

DEPTH TD IFIRST: 
WATER: [ 

LOGGED BY: 

I DROP: RESPONSIBLE PROFESSIONAL: 

SAMPLE DESCRIPTION 

USCS Classification: Color, Moisture Condition,% of Soil Typ 
Fabric, Bedding, Weathering/Fracturing , Od 

• P1asticity , 

-1-- +--1-- -1---1-- +-- 1--- s-u_R-FA_C_E_E_L_E_VA_T_IO_ N_(F_M_S_L_): _______ <_,_,,~ ~~ . 
.... "- / IA 

1 "' a: "' 

-- _ ,____ 1---1--~-+----~(' 

' < 

ABANDONMENT: 

Volume of cement/bentonite grout required: V • m 2 x7.48 • 

V<Hume of cement/bentonite grout installed: 

Has bridging of grout occurred? 0 yes 0 no 

''-.-------1 

" 

gallons 

gallons 

DATE FINISHED: 

SCREEN INTERVAL: 

CASING: 

I REG . NO. 

REMARKS 

borehole depth • ft . 

borehole diameter • ft . 

borehole radius • ft. 
1---------------------------~-------

lf yes , explain resolution : 
-------- ~ ~-----· 

Method of installation: 

Project No: 

r;:;., BENCHMARK 

~ENVIRONMENTA L 
E NG I NEER I NG B 
S C I ENCE, P l l C 

I Benchmark Environmenral Engineering & Science, PLLC I Figure 

Page 4 of 4 



I 
I @BENCHMARK 

E NVIRO NM E N T AL 

I 
E N G INEERIN G fl 
S C IE N CE. PLLC 

I 
I @dJ 

ru 
I (Qb 

d 
I (Q 

ru 
I cg 

cg 
I (Qb Calibration and ~ 

I ~ Maintenance of 

I 
~ Portable Field pH/Eh = 

~ 
I Meter (Qb 

ru 
I ~ 

© 
I (Q) 

I 
c::::!] 
ru 
= 

I 
[1!S 

I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

PURPOSE 

FOP 008.0 

CALIBRATION AND MAINTENANCE OF PORTABLE 
FIELD pH/Eh METER 

This guideline describes a method for calibration of a portable pH/Eh meter. The pH/Eh 

meter measures the hydrogen ion concentration or acidity of a water sample (pH function), 

and the oxidation/reduction potential of a water sample (Eh function). Calibration is 

performed to verify instrument accuracy and function. All field instruments will be 

calibrated, verified and recalibrated at frequencies required by their respective operating 

manuals or manufacturer's specifications, but not less than once each day that the 

instrument is in use. Field personnel should have access to all operating manuals for the 

instruments used for the field measurements. This procedure also documents critical 

maintenance activities for this meter. 

ACCURACY 

The calibrated accuracy of the pH/Eh meter will be: 

pH ± 0.2 pH unit, over the temperature range of± 0.2 C. 

Eh ± 0.2 millivolts (m V) over the range of± 399.9 m V, otherwise ± 2 m V. 

PROCEDURE 

N ote: Meters produced by different manufacturers may have different calibration 

procedures. These instructions will take precedence over the procedure provided herein. 

This procedure is intended to be used as a general guideline, or in the absence of available 

manufacturer's instructions. 

1. Obtain and active the meter to be used. As stated above, initial calibrations 
will be performed at the beginning of each sampling day. 
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2. 

3. 

4. 

FOP 008.0 

CALIBRATION AND MAINTENANCE OF PORTABLE 
FIELD pH/Eh METER 

Immerse the sensing probe in a container of certified pH 7 .0 buffer solution 
traceable to the National Bureau of Standards. 

Measure the temperature of the buffer solution, and adjust the temperature 
setting accordingly. 

Compare the meter reading to the known value of the buffer solution while 
stirring. If the reading obtained by the meter does not agree with the known 
value of the buffer solution, recalibrate the meter according to the 
manufacturer's instructions until the desired reading is obtained. This typically 
involves accessing and turning a dial or adjustment screw while measuring the 
pH of the buffer solution. 1 he meter is adjusted until the output agrees with 
the known solution pH. 

5. Repeat Steps 2 through 5 with a pH 4.0 and 10.0 buffer solution to provide a 
three-point calibration. Standards used to calibrate the pH meter will be of 
concentrations that bracket the expected values of the samples to be analyzed, 
especially for two-point calibrations (see note below) . 

Note: Some pH meters only allow two-point calibrations. Two-point calibrations 
should be within the suspected range of the groundwater to be analyzed. For example, if 
the groundwater pH is expected to be approximately 8, the two-point calibration should 
bracket that value. Buffer solutions of 7 and 10 should then be used for the two-point 
calibration. 

6. Document the calibration results and related information in the Project Field 
Book and on an Equipment Calibration Log (see attached sample). 
Information will include, at a minimum: 

• Time, date, and initials of the field team member performing the 
calibration 

• The unique identifier for the meter, including manufacturer, model, 
and serial number 

• The brand and expiration dates of buffer solutions 

• The instrument readings 

• The instrument settings (if applicable) 
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CALIBRATION AND MAINTENANCE OF PORTABLE 
FIELD pH/Eh METER 

• Pass or fail designation in accordance with the accuracy specifications 
presented above 

• Corrective action taken (see Maintenance below) in the event of failure 
to adequately calibrate 

MAINTENANCE 

• When not in use, or between measurements, keep the pH/Eh probe immersed in or 
moist with buffer solutions. 

• Check the meter batteries at the end of each day and recharge or replace as needed. 

• Replace the pH/ Eh probe any time that the meter response time becomes greater 
than two minutes or the meeting system consistently fails to retain its calibrated 
accuracy for a minimum of ten sample measurements. 

• If a replacement of the pH/Eh probe fails to resolve instrument response time and 
stability problems, obtain a replacement instrument (rental instruments) and/ or order 
necessary repairs/ adjustment. 

A TTACHMEN TS 

Equipment Calibration Log (sample) 
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PROJECT INFORMATION: 
Project Name: 

Project No.: 

Client: 

METER TYPE UNITS 

0 pl! meter units 

--- ---

0 Turbidiry meter NTU 

0 Sp. conductance meter uS/ mS 

0 PID ppm 

0 Particulate meter mg/m 
} 

TIME 

------
0 Oxygen % 

0 Hydrogen sulfide ppm 

0 Carbon monoxide ppm 

0 LE.I. % 

0 IUdia tion Meter uR/I 

0 

ADDITIONAL REMARKS: 

PREPARED BY: 
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E QUIPMENT CALIBRATION 

Date: -------------

Instrument Source: D HM D Rental 

MAKE/ MODEL SERIAL NUMilER CAL llY STANDARD READING SETfl 

4.00 

7.00 
M)rron L Compan)' 

606987 
U hra Meter 6P 

I0.01 ______ , ______ _ 
< 0.4 

Hach 21001' 20 

Turbidimctcr 

Myron L Company 
Ulcra Meter 6P 

zero air 

-----~·------
open air 

open air 

open air 

open a.ir 

background are.. 

DATE: 
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P URPOSE 

FOP 009.0 

CALIBRATION AND MAINTENANCE OF PORTABLE 
FIELD TURBIDITY METER 

This guideline describes the method for calibration of the HACH 21 OOP portable field 

turbidity meter. Turbidity is one water quality parameter measured during purging and 

development of wells. Turbidity is measured as a function of the samples ability to transmit 

light, expressed as ephelometric Turbidity Units (NTUs). The turbidity meter is factory 

calibrated and must be checked daily prior to using the meter in the field. Calibration is 

performed to verify instrument accuracy and function. This procedure also documents 

critical maintenance activities for this meter. 

A CCURACY 

Accuracy shall be ± 2% of reading below 499 NTU or ± 3% of reading above 500 NTU 

with resolution to 0.01 NTU in the lowest range. The range key provides for automatic or 

manual range selection for ranges of 0.00 to 9.99, 0.0 to 99.9 and 0 to 1000 NTU. Another 

key provides for selecting automatic signal averaging. Pressing the key shall toggle signal 

averaging on or off. 

PROCEDURE 

Calibration of the 2100P Turbidimeter is based on formazin, the pnmary standard for 

turbidity. The instrument's electronic and optical design provides long-term stability and 

minimizes the need for frequent calibration. The two-detector ratioing system compensates 

for most fluctuations in lamp output. A forrnazin recalibration should be performed at 

least once every three months, more often if experience indicates the need. During 

calibration, use a primary standard such as StablCal™ Stabilized Standards or formazin 

standards. 
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FOP 009.0 

CALIBRATION AND MAINTENANCE OF PORTABLE 
FIELD TURBIDITY METER 

N ote: Meters produced by different manufacturers may have different calibration check 

procedures. These manufacturers' instructions will take precedence over the procedure 

provided here. This procedure is intended to be used as a general guideline, or in the 

absence of available manufacturer's instructions. 

N ote: Because the turbidity meter measures light transmission, it is critical that the meter 

and standards be cared for as precision optical instruments. Scratches, dirt, dust, etc. can all 

temporarily or permanently affect the accuracy of meter readings. 

Preparing StablCal Stabilized Standards in Sealed Vials 

Sealed vials that have been sitting undisturbed for longer than a month must be shaken to 

break the condensed suspension into its original particle size. Start at step 1 for these 

standards. If the standards are used on at least a weekly interval, start at step 3. 

Note: These instructions do not apply to< 0.1 NTU StablCal Standards; < 0.1 NTU 

StablCal Standards should not be shaken or inverted. 

1. Shake the standard vigorously for 2-3 minutes to re-suspend any particles. 

2. Allow the standard to stand undisturbed for 5 minutes. 

3. Gently invert the vial of StablCal 5 to 7 times. 

4. Prepare the vial for measurement using traditional preparation techniques. 
This usually consists of oiling the vial (see Sedion 2.3.2 on page 11 of the manua~ 
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5. 

FOP 009.0 

CALIBRATION AND MAINTENANCE OF PORTABLE 
FIELD TURBIDITY METER 

and marking the vial to maintain the same orientation in the sample cell 
compartment (see Sedion 2.3.3 on page 12 of the manua~. This step will eliminate 
any optical variations in the sample vial. 

Let the vial stand for one minute. The standard is now ready for use in the 
calibration procedure. 

Calibration Procedure 

1. Turn the meter on. 

2. Shake pre-mixed formazin primary standards in accordance with the above 
procedure. 

3. 

4. 

5. 

6. 

Wipe the outside of the < 0.1 NTU standard and insert the sample cell in the 
cell compartment by aligning the orientation mark on the cell with the mark 
on the front of the cell compartment. 

Close the lid and press I/O. 

Press the CAL button. The CAL and SO icons will be displayed and the 0 will 
flash. The four-digit display will show the value of the SO standard for the 
previous calibration. If the blank value was forced to 0.0, the display will be 

blank. Press the right arrow key(~) to get a numerical display. 

Press READ. The instrument will count from 60 to 0, read the blank and use 
it to calculate a correction factor for the 20 NTU standard measurement. If 
the dilution water is ~ 0.5 NTU, E 1 will appear when the calibration is 
calculated (see Sedion 3.6.2.3 on page 3 1 of the manua~. The display will 
automatically increment to the next standard. Remove the sample cell from 
the cell compartment 
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CALIBRATIO N AND MAINTENANCE O F P O RTABLE 
FIELD TURBID ITY METER 

Note: The turbidity of the dilution water can be "forced" to zero by pressing ~ 

rather than reading the dilution water. The display will show "SO NTU" and the j 

key must be pressed to continue with the next standard. 

7. 

8. 

9. 

10. 

Repeat steps 1 through 7 for the 20, 100 and 800 standards. 

Following the 800 TU standard calibration, the display will increment back 
to the SO display. Remove the sample cell from the cell compartment. 

Press CAL to accept the calibration. T he instrument will return to 
measurement mode automatically. 

Document the calibration results and related information in the Project Field 
Book and on an Equipment Calibration Log (see attached sample). 
Information will include, at a minimum: 

• Time, date, and initials of the field team member performing the 
calibration 

• The unique identifier for the meter, including manufacturer, model, 
and serial number 

• The brand of calibration standards 

• The instrument readings 
• The instrument settings (if applicable) 
• Pass or fail designation in accordance with the accuracy specifications 

presented above 
• Corrective action taken (see Maintenance below) in the event of failure 

to adequately calibrate. 

Note: Pressing CAL completes the calculation of the calibration coefficients. If 
calibration errors occurred during calibration, error messages will appear after CAL 
is pressed. If E 1 or E 2 appear, check the standard preparation and review the 
calibration; repeat the calibration if necessary. If "CAL?" appears, an error may have 
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FOP 009.0 

CALIBRATION AND MAINTENANCE OF PORTABLE 
FIELD TURBIDITY METER 

occurred during calibration. If "CAL?" is flashing, the instrument is using the 
default calibration. 

NOTES 

• If the I/O key is pressed during calibration, the new calibration data is lost and the 
old calibration will be used for measurements. Once in calibration mode, only the 
READ, I/O, j , and --+keys function . Signal averaging and range mode must be 
selected before entering the calibration mode. 

• If E 1 or E 2 are displayed, an error occurred during calibration. Check the standard 
preparation and review the calibration; repeat the calibration if necessary. Press 
DIAG to cancel the error message (E 1 or E 2) . To continue without repeating the 
calibration, press I/ 0 twice to restore the previous calibration. If "CAL?" is 
displayed, an error may have occurred during calibration. The previous calibration 
may not be restored. Either recalibrate or use the calibration as is. 

• To review a calibration, press CAL and then j to view the calibration standard 
values. As long as READ is never pressed and CAL is not flashing, the calibration 
will not be updated. Press CAL again to return to the measurement mode. 

MAINTENANCE 

• Cleaning: Keep the turbidimeter and accessories as clean as possible and store the 
instrument in the carrying case when not in use. Avoid prolonged exposure to 
sunlight and ultraviolet light. Wipe spills up promptly. Wash sample cells with non­
abrasive laboratory detergent, rinse with distilled or demineralized water, and air dry. 
Avoid scratching the cells and wipe all moisture and fingerprints off the cells before 
inserting them into the instrument. Failure to do so can give inaccurate readings. See 
5 ection 2.3.1 on page 11 ef the manual for more information about sample cell care. 

• Battery Replacement: AA alkaline cells typically last for about 300 tests with the 
signal-averaging mode off, about 180 tests if signal averaging is used. The "battery" 
icon flashes when battery replacement is needed. Refer to Section 1.4.2 on page 5 ef the 

manual for battery installation instructions. If the batteries are changed within 30 
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CALIBRATION AND MAINTENANCE OF PORTABLE 
FIELD TURBIDITY METER 

seconds, the instrument retains the latest range and signal average selections. If it 
takes more than 30 seconds, the instrument uses the default settings. If, after 
changing batteries, the instrument will not turn off or on and the batteries are good, 
remove the batteries and reinstall them. If the instrument still won't function, contact 
Hach Service or the nearest authorized dealer. 

• Lamp Replacement: The procedure in Section 4.0 on page 49 of the manual explains 
lamp installation and electrical connections. Use a small screwdriver to remove and 
install the lamp leads in the terminal block. The instrument requires calibration after 
lamp replacement. 

A TTACHMENTS 

Equipment Calibration Log (sample) 
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PROJECT INFORMATION: 
Project N ame: 

Project N o. : 

Client: 

MET ER "IYPE UN ITS TIM E 

0 pH meter uni rs 

-----

0 Turbidity merer NT U 

0 Sp. conductance meter uS/m.S 

0 PID ppm 

0 Particulacc meter mg/m ' 
0 Oxyb7Cn % 

0 Hydrogen sulfide ppm 

0 Carbon monoxide ppm 

0 LEL % 

0 Radiation Meter uR/ I 

0 

ADDITIONAL REMARKS: 

PREPARED BY: 
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Date: 

Instrument Source: 0 BM 0 Ren tal 

MAKE/MODEL SERIAL NUM llER CAI.. BY ST ANDARD READING SETIT 

4.00 

7.00 
Myron L Company 

606987 
Ultra Meter 6P 

10.01 

< OA 

Hach 21 001' 20 

T urbidimc tcr 

Myro n L Company 

Ultra Meier 6P 

zero air 

open air 

open air 

open air 

open air 

background area 

DATE: 
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P URPOSE 

FOP 011.0 

CALIBRATION AND MAINTENANCE OF PORTABLE 
PHOTOIONIZATION DETE CTOR 

This procedure describes a general method for the calibration and maintenance of a portable 

photoionization detector (PID). The PID detects and initially quantifies a reading of the 

volatile organic compound (VOC) concentration in air. The PID is used as a field-screening 

tool for initial evaluation of soil samples and for ambient air monitoring of compounds with 

ionization potentials (IP) less than the PID lamp electron voltage (eV) rating. The IP is the 

amount of energy required to move an electron to an infinite distance from the nucleus thus 

creating a positive ion plus an electron. It should be noted that all of the major components 

of air (i.e., carbon dioxide, methane, nitrogen, oxygen etc.) have IP's above 12 eV. As a 

result, they will not be ionized by the 9.5, 10.2, 10.6 or 11.7 eV lamps typically utilized in 

field PIDs. The response of the PID will then be the sum of the organic and inorganic 

compounds in air that are ionized by the appropriate lamp (i.e., 9.5, 10.2, 10.6 or 11.7 eV). 

Attached to this FOP is a table summarizing common organic compounds and their 

respective IPs. 

Calibration is performed to verify instrument accuracy and function. All field instruments 

will be calibrated, verified and recalibrated at frequencies required by their respective 

operating manuals or manufacturer's specifications, but not less than once each day that the 

instrument is in use. Field personnel should have access to all operating manuals for the 

instruments used for the field measurements. This procedure also documents critical 

maintenance activities for this meter. 

N ote: The information included below is equipment manufacturer- and model-specific, 

however, accuracy, calibration, and maintenance procedures for this type of portable 
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CALIBRATION AND MAINTENANCE OF PORTABLE 
PHOTOIONIZATION DETECTOR 

equipment are typically similar. The information below pertains to the Photovac 2020 

photoionization detector equipped with a 10.6 e V lamp. The actual equipment to be used in 

the field will be equivalent or similar. The previously mentioned attached table indicates the 

compounds that cannot be detected by a standard 10.6 e V lamp. 

N ote: The PID indicates total VOC concentration readings that are normalized to an 

isobutylene standard, so actual quantification of individual compounds is not provided. In 

addition, the PID response to compounds is highly variable, dependent on ionization 

potential of the compound, and the presence or absence of other compounds. 

ACCURACY 

The Photovac 2020 is temperature compensated so that a 20 °C change in temperature 

corresponds to a change in reading of less than two percent full-scale at maximum 

sensitivity. The useful range of the instrument is from 0.5 - 2000 ppm isobutylene with an 

accuracy of ± 10% or ± 2 ppm. Response time is less than three seconds to 90 percent of 

full-scale. The operating temperature range is 0 to 40° C and the operating humidity range is 
) 

0 to 100 % relative humidity (non-condensing). 

PROCEDURE 

1. Calibrate all field test equipment at the beginning of each sampling day. 
Check and recalibrate the PID according to the manufacture's specifications. 

2. Calibrate the PID meter using a compressed gas cylinder containing a 100-
ppm isobutylene standard, a flow regulator, and a tubing assembly. In 
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4. 

5. 

6. 

7. 

8. 

FOP 011.0 

CALIBRATION AND MAINTENANCE OF PORTABLE 
PHOTOIONIZATION DETECTOR 

addition, a compressed gas cylinder containing zero air ("clean" air) may be 
required if ambient air conditions do not permit calibration to "clean air". 

Fill two Tedlar bags equipped with a one-way valve with zero-air (if 
applicable) and 100-ppm isobutylene gas. 

Assemble the calibration equipment and actuate the PID in its calibration 
mode. Connect the PID probe to the zero air calibration bag (or calibrate to 
ambient air if conditions permit) and wait for a stable indication. 

Change the response factor of the PID to the Methyl Isobutyl Ketone 
(MIBK) setting, which is a response factor of 1.0 for the Photovac 2020. 

Connect the PID probe to the 100-ppm isobutylene standard calibration bag. 
Measure an initial reading of the isobutylene standard and wait for a stable 
indication. 

Keep the PID probe connected to the 100-ppm isobutylene standard 
calibration bag, calibrate to 100-ppm with the isobutylene standard and wait 
for a stable indication. 

D ocument the calibration results and related information in the Project Field 
Book and on an Equipment Calibration Log (see attached sample), 
indicating the meter readings before and after the instrument has be~n 

adjusted. This is important, not only for data validation, but also to establish 
maintenance schedules and component replacement. Information will 
include, at a minimum: 

• Time, date and initials of the field team member performing the 
calibration 

• The unique identifier for the meter, including manufacturer, model, 
and serial number 

• The brand and expiration date of the isobutylene gas 
• The instrument readings: before and after calibration 

• The instrument settings (if applicable) 
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CALIBRATION AND MAINTENANCE OF PORTABLE 
PHOTOIONIZATION DETECTOR 

• Pass or fail designation in accordance with the accuracy specifications 
presented above 

• Corrective action taken (see Maintenance below) in the event of failure 
to adequately calibrate. 

M AINTENANCE 

• The probe and dust filter of the PID should be checked before and after every use 
for cleanliness. Should instrument response become unstable, recalibration should be 
performed. If this does not resolve the problem, access the photoionization bulb and 
clean with the manufacturer-supplied abrasive compound, then recalibrate. 

• The PID battery must be recharged after each use. Store the PID in its carrying case 
when not in use. Additional maintenance details related to individual components of 
the PID are provided in the equipment manufacturer's instruction manual. If 
calibration or instrument performance is not in accordance with specifications, send 
the instrument to the equipment manufacturer for repair. 

• Maintain a log for each m onitoring instrument. Record all m aintenance performed 
on the instrument on this log with date and name of the organization performing the 
maintenance. 

A T TACHMEN TS 

Table 1; Summary of Ionization Potentials 
Equipment Calibration Log (sample) 
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TABLE 1 

SUMMARY OF IONIZATION POTENTIALS 

Chemical Name 

A 
2-Amino ovridine 
Acetaldehvde 
Acetamide 
Acetic acid 
Acetic anhvdride 
Acetone 
Acetonitrile 
Acetoohenone 
Acetvl bromide 
Acetyl chloride 
Acetylene 
Acrole in 
Acrvlamide 
Acrvlonitrile 
Allvl alcohol 
Allyl chloride 
Ammonia 
Aniline 
Anisidine 
Anisole 
Arsine 
B 
1 3-Butadiene (butadiene) 
1-Bromo-2-chloroethane 
1-Bromo-2-methvlorooane 
1-Bromo-4-fluorobenzene 
1-Bromobutane 
1-Bromooentane 
1-Bromoorooane 
1-Bromoorooene 
1-Butanethiol 
1-Butene 
1-Butyne 
2 3-Butadione 
2-Bromo-2-methy lpropane 
2-Bromobutane 
2-Bromopropane 
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Ionization 
Potential 

(eV) 

8 
10 .21 
9 .77 
10.69 

10 
9 .69 
12.2 
9 .27 
10.55 
11.02 
11.41 
10.1 
9.5 

10.91 
9 .67 
9.9 
10.2 
7 .7 
7.44 
8 .22 
9 .89 

9.07 
10.63 
10.09 
8 .99 
10.13 
10.1 

10.18 
9 .3 

9 .14 
9 .58 
10.18 
9 .23 
9.89 
9 .98 
10.08 

Cannot be Read 
by 10.6 e V PID 

x 

x 

x 
x 

x 

x 
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TABLE 1 

SUMMARY OF IONIZATION POTENTIALS 

Chemical Name 

2-Bromothioohene 
2-Butanone (MEK) 
3-Bromoorooene 
3-Butene nitrile 
Benzaldehvde 
Benzene 
Benzenethiol 
Benzonitrile 
Benzotrifluoride 
Biohenvl 
Boron oxide 
Boron trifluoride 
Bromine 
Bromobenzene 
Bromochloromethane 
Bromoform 
Butane 
Buty l mercaotan 
cis -2-Butene 
m-Bromotoluene 
n-Butvl acetate 
n-Buty l alcohol 
n-Butvl amine 
n-Butvl benzene 
n-Butvl fo rmate 
n-Butvraldehvde 
n-Butvric acid 
n-Butvronitrile 
o-Bromotoluene 
o- Bromotoluene 
o-tert-Butv ltoluene 
s-Butvl amine 
s-Butvl benzene 
sec-Butv l acetate 
t -Butv l amine 
t -Butvl benzene 
trans-2-Butene 
c 

~BENCHMARK 
~ENVIR O NMENTAL 

ENGINEERIN G B 
S C IEN C E. PLLC 

Ionization 
Potential 

(eV) 

8 .63 
9 .54 
9 .7 

10.39 
9 .53 
9 .25 
8 .33 
9 .71 
9 .68 
8 .27 
13.5 

15.56 
10.54 
8 .98 
10.77 
10.48 
10.63 
9 .15 
9 .13 
8 .81 

10.01 
10.04 
8 .71 
8 .69 
10.5 
9 .86 
10.16 
11.67 
8.79 
8.67 
8 .28 
8 .7 

8.68 
9 .91 
8 .64 
8 .68 
9.13 

Cannot be Read 
by 10.6 e V PID 

x 
x 

x 

x 

x 
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FOP 011.0 

CALIBRATION AND MAINTENANCE OF PORTABLE 
PHOTOIONIZATION DETECTOR 

TABLE 1 

SUMMARY OF IONIZATION POTENTIALS 

Chemical Name 

1-Chloro-2-methylpropane 
1-Chloro-3-fluorobenzene 
1-Chlorobutane 
1-Chloroorooane 
2-Chloro-2-methvlorooane 
2-Chlorobutane 
2-Chloroorooane 
2-Chlorothioohene 
3-Chloroorooene 
Camohor 
Carbon dioxide 
Carbon disulfide 
Carbon monoxide 
Carbon tetrachloride 
Chlorine 
Chlorine dioxide 
Chlorine trifluoride 
Chloroacetaldehvde 
a -Chlo roacetoohenone 
Chlorobenzene 
Chlorobromomethane 
Chlorofluoromethane (Freon 22) 
Chloroform 
Chlorotrifluoromethane (Freon 13) 
Chrvsene 
Cresol 
Crotonaldehvde 
Cumene (isooroovl benzene) 
Cvanooen 
Cvclohexane 
Cyclohexanol 
Cvclohexanone 
Cvclohexene 
Cyclo-octatetraene 
Cyclopentadiene 
Cvclopentane 
Cvclopenta none 
Cvclopentene 

r;;. B ENCHMARK 

~ENVIRONMENTAL 
EN G INEERING M 
S C IEN CE, PLLC 

Ionization 
Potential 

(eV) 

10.66 
9.21 
10.67 
10.82 
10.61 
10.65 
10 .78 
8.68 
10.04 
8.76 
13.79 
10.07 
14.01 
11.47 
11.48 
10.36 
12.65 
10.61 
9.44 
9.07 
10.77 
12.45 
11.37 
12.91 
7.59 
8 .14 
9 .73 
8.75 
13.8 
9.8 

9.75 
9.14 
8 .95 
7 .99 
8 .56 
10.53 
9 .26 
9 .01 

Cannot be Read 
by 10.6 eV PID 

x 

x 
x 
x 
x 
x 

x 

x 
x 
x 

x 
x 

x 
x 
x 
x 

x 

Page 7of17 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

FOP 011.0 

CALIBRATION AND MAINTENANCE OF PORTABLE 
PH OTOIONIZATION DETECTOR 

TABLE 1 

SUMMARY OF IONIZATION POTENTIALS 

Chemical Name 

Cyclopropane 
m-Chlorotoluene 
o-Chlorotoluene 
p-Chlorotoluene 
D 
1 1-Dibromoethane 
1 1-Dichloroethane 
1 1-Dimethoxvethane 
1 1-Dimethvlhvdrazine 
1 2-Dibromoethene 
1 2-Dichloro-l 1 2 2-tetrafluoroethane (Freon 114) 
1 2-Dichloroethane 
1 2-Dichloropropane 
1 3-Dibromopropane 
1 3-Dichloropropane 
2 2-Dimethyl butane 
2 2-Dimethyl propane 
2 3-Dichloropropene 
2 3-Dimethyl butane 
3 3-Dimethyl butanone 
cis-Dichloroethene 
Decaborane 
Diazomethane 
Diborane 
Dibromochloromethane 
Dibromodifluoromethane 
Dibromomethane 
Dibutylamine 
Dichlorodifluoromethane (Freon 12) 
Dichlorofluoromethane 
Dichloromethane 
Diethoxymetha ne 
Diethyl amine 
Diethyl ether 
Diethyl ketone 
Diethyl sulfide 
Diethyl sulfite 
Difluorodibromomethane 

tr:- B ENCHMARK 
~ENVIRONMENTAL 

EN GINEERING fl 
SCIENCE. PLLC 

Ionization 
Potential 

(eV) 

10.06 
8.83 
8.83 
8 .7 

10.19 
11.12 
9.65 
7 .28 
9.45 
12.2 

11.12 
10.87 
10 .07 
10.85 
10.06 
10.35 
9.82 
10.02 
9.17 
9.65 
9.88 

9 
12 

10.59 
11.07 
10.49 
7 .69 
12.31 
12.39 
11.35 

9.7 
8.01 
9 .53 
9 .32 
8.43 
9 .68 
11.07 

Cannot be Read 
by 10.6 eV PID 

x 

x 
x 
x 

x 

x 

x 

x 
x 
x 

x 
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FOP 011.0 

CALIBRATION AND MAINTENANCE OF PORTABLE 
PHOTOIONIZATION DETECTOR 

TABLE 1 

SUMMARY OF IONIZATION POTENTIALS 

Chemical Name 

Dihydropyran 
Diiodomethane 
Di isopropylamine 
Dimethoxymethane (methylal) 
Dimethyl amine 
Dimethyl ether 
Dimethyl sulfide 
Dimethylaniline 
Dimethylformamide 
Dimethylohthalate 
Dinitrobenzene 
Dioxane 
Di phenyl 
Dipropyl amine 
Dipropyl sulfide 
Durene 
m-Dichlorobenzene 
N N-Diethyl acetamide 
N N-Diethyl formamide 
N N-Dimethyl acetamide 
N N-DimethYI formamide 
o-Dichlorobenzene 
o-Dichlorobenzene 
o-Dioxane 
trans-Dichloroethene 
E 
Eoichlorohydrin 
Ethane 
Ethanethiol (ethyl mercaotan) 
Ethano lamine 
Ethene 
Ethyl acetate 
Ethyl alcohol 
Ethyl amine 
Ethyl benzene 
Ethyl bromide 
Ethyl chloride (chloroethane) 
Ethyl disulfide 

rr;,,, B ENCHMARK 

~ENVIRONM E NTA L 
EN G IN EER I NG & 
S CIENCE. PLLC 

Ionization 
Potential 

(eV) 

8.34 
9.34 
7 .73 
10 

8 .24 
10 

8.69 
7 .13 
9 .18 
9 .64 
10 .71 
9 ,19 
7 .95 
7 .84 
8.3 

8.03 
9.12 
8 .6 

8 .89 
8.81 
9 .12 
9.06 
8 .95 
9.13 
9 .66 

10 .2 
11.65 
9.29 
8.96 
10 .52 
10 .11 
10.48 
8 .86 
8 .76 
10 .29 
10 .98 
8 .27 

Cannot be Read 
by 10.6 e V PID 

x 

x 

x 
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FOP 011.0 

CALIBRATION AND MAINTENANCE OF PORTABLE 
PHOTOIONIZATION DETECTOR 

TABLE 1 

SUMMARY OF IONIZATION POTENTIALS 

Chemical Name 

Ethyl ether 
Ethyl formate 
Ethyl iod ide 
Ethyl isothiocyanate 
Ethyl mercaptan 
Ethyl methyl sulfide 
Ethyl nitrate 
Ethyl propionate 
Ethyl thiocyanate 
Ethylene chlorohydrin 
Ethylene diamine 
Ethylene dibromide 
Ethylene dichloride 
Ethylene oxide 
Ethylenelmine 
Ethynylbenzene 
F 
2-FuraldehYde 
Fluorine 
Fluorobenzene 
Formaldehyde 
Formamide 
Formic acid 
Freon 11 (trichlorofluoromethane) 
Freon 112 (1 1,2 2-tetrachloro- 1 2-difluoroethane) 
Freon 113 (1 1 2- trichloro-1 2 2-trifluororethane) 
Freon 114 (1 2-dichloro-1 1 2 2-tetrafluoroethane) 
Freon 12 (dichlorodifluoromethane) 
Freon 13 (chlorotrifluoromethane) 
Freon 22 <chlorofluoromethane) 
Fu ran 
Furfural 
m -Fluorotoluene 
o-Fluoroohenol 
o-Fluorotoluene 
p-Fluorotoluene 
H 
1-Hexene 

tr;. B ENCHMARK 

~ENV IRON M E N TAL 
E NG IN EERING fl 
S C I E N C E, PLLC 

Ionization 
Potential 

(eV) 

9 .51 
10.61 
9 .33 
9 .14 
9 .29 
8 .55 
11.22 

10 
9 .89 
10.52 

8 .6 
10.37 
11.05 
10.57 

9 .2 
8 .82 

9. 21 
15.7 
9 .2 

10.87 
10.25 
11.05 
11.77 
11.3 

11 .78 
12.2 

12.31 
12.91 
12.45 
8.89 
9 .21 
8 .92 
8 .66 
8.92 
8 .79 

9.46 

Cannot be Read 
by 10.6 eV PID 

x 

x 

x 

x 

x 

x 
x 
x 
x 
x 
x 
x 
x 
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FOP 011.0 

CALIBRATION AND MAIN TENANCE OF PORTABLE 
PHOTOIONIZATION DETECTOR 

TABLE 1 

SUMMARY OF IONIZATION POTENTIALS 

Chemical Name 

2-Heotanone 
2-Hexanone 
Heotane 
Hexachloroethane 
Hexane 
Hydrazine 
Hydroqen 
Hydroqen bromide 
Hydroqen chloride 
Hvdroqen cyanide 
Hvd roqen fluoride 
Hvdroqen iodide 
Hvdroqen selenide 
Hydroqen sulfide 
Hydroqen telluride 
Hydroquinone 
I 
1-Iodo-2-methylorooane 
1-Iodobutane 
1-Iodooentane 
1-Iodoorooane 
2-Iodobutane 
2-Iodoorooane 
Iodine 
Iodobenzene 
Isobutane 
Isobutvl acetate 
Isobutyl alcohol 
Isobutvl amine 
Isobutvl fo rmate 
Isobutvraldehyde 
Isobutyric acid 
Isooentane 
Isoohorone 
Isoorene 
Isooroovl acetate 
Isooroovl alcohol 
Isooroovl amine 

fr:
4 

B ENCHMARK 
~ENVIRO NMENTAL 

ENGINEERING M 
S CIENCE, PLLC 

Ionization 
Potential 

(eV) 

9.33 
9 .35 
10.08 
11.1 

10.18 
8.1 

15.43 
11.62 
12.74 
13.91 
15.77 
10.38 
9.88 
10.46 
9 .14 
7 .95 

9 .18 
9.21 
9 .19 
9.26 
9 .09 
9 .17 
9 .28 
8 .73 

10.57 
9 .97 
10.12 

8.7 
10.46 
9 .74 
10.02 
10.32 
9 .07 
8 .85 
9.99 
10.16 
8 .72 

Cannot be Read 
by 10.6 e V PID 

x 

x 
x 
x 
x 
x 

Page 11 of17 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

FOP 011.0 

CALIBRATION AND MAINTENANCE OF PORTABLE 
PHOTOIONIZATION D ETECTOR 

TABLE 1 

SUMMARY OF IONIZATION POTENTIALS 

Chemical Name 

Isopropyl benzene 
Isopropyl ether 
Isovaleraldehyde 
m-Iodotoluene 
o-Iodotoluene 
o-Iodotoluene 
K 
Ketene 
L 
2 3-Lutidine 
2 4-Lutidine 
2 6-Lutidine 
M 
2-Methyl furan 
2-Methyl napthalene 
1-Methyl napthalene 
2-Methyl propene 
2-Methyl-1-butene 
2-Methylpentane 
3-Methyl- 1-butene 
3-Methyl-2-butene 
3-Methylpentane 
4 -Methylcyclohexene 
Maleic anhvdride 
Mesityl oxide 
Mesitylene 
Methane 
Methanethiol (methyl mercaptan) 
Methyl acetate 
Methyl acetylene 
Methyl acrylate 
Methyl alcohol 
Methyl amine 
Methyl bromide 
Methvl butvl ketone 
Methvl butvrate 
Methvl cellosolve 
Methyl chloride 

tr;_, BENCHMARK 

~ENVIRONMENTAL 
E NG INEER I N G & 
S C IEN C E, PLLC 

Ionization 
Potential 

(eV) 

8.69 
9 .2 

9 .71 
8 .61 
8 .62 
8 .5 

9 .61 

8.85 
8 .85 
8.85 

8 .39 
7 .96 
7 .96 
9 .23 
9 .12 
10.12 
9 .51 
8 .67 
10.08 
8 .91 
10.8 
9 .08 
8.4 

12.98 
9.44 
10.27 
10.37 

9 .9 
10.85 
8 .97 
10.54 
9 .34 
10.07 

9 .6 
11.28 

Cannot be Read 
by 10.6 eV PID 

x 

x 

x 

x 
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FOP 011.0 

CALIBRATION AND MAINTENANCE OF PORTABLE 
PHOTOIONIZATION DETECTOR 

TABLE 1 

SUMMARY OF IONIZATION POTENTIALS 

Chemical Name 

Methv chloroform ( 1 1 1-trichloroethane) 
Methv disulfide 
Methy ethvl ketone 
Methy formate 
Methy iodide 
Methy isobutyl ketone 
Methy isobutvrate 
Methy isocyanate 
Methy isopropyl ketone 
Methv' isothiocyanate 
Methv mercaptan 
Methv methacrvlate 
Methv propionate 
Methyl propyl ketone 
a -Methyl styrene 
Methvl thiocvanate 
Methvlal ( dimethoxvmethane) 
Methylcvclohexane 
Methylene chloride 
Methyl-n-amyl ketone 
Monomethyl aniline 
Monomethyl hydrazine 
Morpholine 
n-Methyl acetamide 
N 
1-Nitroorooane 
2-Nitropropane 
Naphthalene 
Nickel carbonvl 
Nitric oxide (NO) 
Nitrobenzene 
Nitroethane 
Nitrogen 
Nitrogen dioxide 
Nitrogen trifluoride 
Nitromethane 
Nitrotoluene 
p-Nitrochloro benzene 

r;:;;., BENCHMARK 

~ENVIRONMENTAL 
ENGi NEERIN G fl 
SCIENCE, PLLC 

Ionization 
Potential 

(eV) 

11 
8.46 
9 .53 
10.82 
9 .54 
9 .3 

9 .98 
10.67 
9 .32 
9 .25 
9.44 
9 .7 

10.15 
9 .39 
8.35 
10.07 

10 
9 .85 
11.32 

9.3 
7 .32 
7 .67 
8.2 
8 .9 

10.88 
10.71 
8.12 
8 .27 
9 .25 
9 .92 
10.88 
15.58 
9 .78 

12 .97 
11.08 
9.45 
9 .96 

Cannot be Read 
by 10.6 e V PID 

x 

x 

x 

x 

x 
x 

x 
x 

x 
x 
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FOP 011.0 

CALIBRATION AND MAINTENANCE OF PORTABLE 
PHOTOIONIZATION DETECTOR 

TABLE 1 

SUMMARY OF IONIZATION POTENTIALS 

Chemical Name 

0 
Octane 
Oxvoen 
Ozone 
p 
1-Pentene 
1-Propanethiol 
2 4-Pentanedione 
2- Pentanone 
2-Picoline 
3-Picoline 
4-Picoline 
n-Proovl nitrate 
Pentaborane 
Pentane 
Perchloroethvlene 
Pheneloic 
Phenol 
Phenyl ether (diohenvl oxide) 
Phenyl hydrazine 
Phenyl isocyanate 
Phenyl isothiocyanate 
Phenylene diamine 
Phosqene 
Phosphine 
Phosphorus trichloride 
Phthalic anhydride 
Propane 
Proparqyl alcohol 
Propiolactone 
Prooionaldehvde 
Prooionic acid 
Prooionitrile 
Proovl acetate 
Propyl alcohol 
Propyl amine 
Propyl benzene 
Propyl ether 

tr;;. BENCHMARK 

~ENVIRONMENTAL 
ENGIN EER ING B 
S C IEN CE, PLLC 

Ionization 
Potential 

(eV) 

9.82 
12.08 
12.08 

9.5 
9.2 
8.87 
9 .38 
9 .02 
9.02 
9.04 
11.07 
10.4 

10.35 
9 .32 
8 .18 
8 .5 

8 .82 
7.64 
8.77 
8.52 
6.89 
11.77 
9.87 
9 .91 

10 
11.07 
10.51 

9.7 
9 .98 
10.24 
11.84 
10.04 
10.2 
8 .78 
8 .72 
9 .27 

Cannot be Read 
by 10.6 e V PID 

x 
x 

x 

x 

x 

x 
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FOP 011.0 

CALIBRATION AND MAINTENANCE OF PORTABLE 
PHOTOIONIZATION DETECTOR 

TABLE 1 

SUMMARY OF IONIZATION POTENTIALS 

Chemical Name 

Proovl formate 
Proovlene 
Proovlene dichloride 
Propylene imine 
Propylene oxide 
Propyne 
Pyridine 
Pvrrole 
0 
Qui none 
s 
Stibine 
Stvrene 
Sulfur dioxide 
Sulfur hexafluoride 
Sulfur monochloride 
Sulfurvl fluoride 
T 
o-Terphenyls 
1 1 2 2-Tetrachloro-1 2-difluoroethane (freon 112) 
1 1 1-Trichloroethane 
1 1 2-Trichloro-1 2 2-trifluoroethane (Freon 113) 
2 2 4-Trimethvl pentane 
o-Toluidine 
Tetrachloroethane 
Tetrachlo roethene 
Tetrachloromethane 
Tetrahydrofuran 
Tetrahvdroovran 
Thiolacetic acid 
Thiophene 
Toluene 
Tribromoethene 
Tribromofluoromethane 
Tribromomethane 
Trichloroethene 
Trichloroethylene 
Trichlorofluoromethane (Freon 11) 

r;::, B ENCHMARK 

~ENVIRONMENTAL 
ENGINEERING B 
SCIEN CE. PLLC 

Ionization 
Potential 

(eV) 

10.54 
9.73 
10.87 

9 
10.22 
10.36 
9.32 
8.2 

10.04 

9.51 
8.47 
12.3 

15.33 
9.66 

13 

7 .78 
11.3 
11 

11.78 
9 .86 
7.44 

11.62 
9 .32 
11.47 
9.54 
9 .25 
10 

8 .86 
8 .82 
9.27 
10.67 
10.51 
9.45 
9.47 
11.77 

Cannot be Read 
by 10.6 e V PID 

x 

x 
x 

x 

x 
x 
x 

x 

x 

x 

x 
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FOP 011.0 

CALIBRATION AND MAINTENANCE O F PORTABLE 
PH OT OIONIZATION D ETECT OR 

TABLE 1 

SUMMARY OF IONIZATION POTENTIALS 

Chemical Name 

Trichloromethane 
Triethvlamine 
Trifluoromonobromo-methane 
Trimethvl amine 
Trioroovl amine 
v 
o-Vinvl toluen e 
Valeraldehvde 
Valerie acid 
Vinvl acetate 
Vinvl bromide 
Vinyl chloride 
Vinyl methyl ether 
w 
Water 
x 
2 4-Xvlidine 
m -Xvlene 
o-Xvlene 
o-Xvlene 

tr;.. B ENCHMARK 

~ENVIRONMENTAL 
ENGINEERING fl 
S CIENCE, PLLC 

Ionization 
Potential 

(eV) 

11.42 
7 .5 
11.4 
7 .82 
7 .23 

8.2 
9 .82 
10.12 
9.19 
9 .8 
10 

8 .93 

12.59 

7 .65 
8 .56 
8 .56 
8.45 

Cannot be Read 
by 10.6 e V PID 

x 

x 

x 
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FOP 011.0 

CALIBRATION AND MAINTENANCE OF PORTABLE 
PHOTOIONIZATION DETECTOR 

rr;;., BENCHMARK 
~ fN VIRONMENTAL 

EN GI N EER IN G S 
S ctEN C E, PLLC 

PROJECT INFORMATION: 
Project Name: 

Project No.: 

Client: 

METl2RTYPE UNITS TIM E 

0 pl-I meter units 

0 Turbidity meter NTU 

0 Sp. conductance meter uS/mS 

0 PI D ppm 

0 Particulate meter mg/m ' 

0 Oxygen % 

-----
0 Hydrogen sulfide ppm 

0 Carbon monoxide ppm 

0 LEL % 

0 Radiation Meter uR/ I 

0 

ADDITIONAL RE MARKS: 

PRE PARED BY: 

GI BENCHMARK 
~ENV I RO N M E N TA L 

E NGINEER IN G M 
S CIE N CE, PLLC 

MAKE/MODEL 

Myron L Company 
Ultra Meter 6P 

Hach 2100P 
Turbidimctcr 

Myron L Company 
Uhra Meter 6P 

SEIUAL NUMllER 

606987 

DATE : 

E QUIPME N T CALIBRAT ION 

Date: 

Instrument Source: D BM D Rental 

CAL BY STANDARD READING SETl"I 

4.00 

7.00 
1~-----~1--~~~ 

10.01 

< 0.4 

open air 

open air 

open air 

o pen air 

background area 
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P URPOSE 

FOP 012.0 

CALIBRATION AND MAINTENANCE OF PORTABLE 
SPECIFIC CONDUCTANCE METER 

This guideline describes a method for calibration of a portable specific conductance meter. 

This meter measures the ability of a water sample to conduct electricity, which is largely a 

function of the dissolved solids within the water. The instrument has been calibrated by the 

manufacturer according to factory specifications. This guideline presents a method for 

checking the factory calibration of a portable specific conductance meter. A calibration 

check is performed to verify instrument accuracy and function . All field test equipment will 

be checked at the beginning of each sampling day. This procedure also documents critical 

maintenance activities for this meter. 

ACCURACY 

The calibrated accuracy of the specific conductance meter will be within ± 1 percent of full­

scale, with repeatability of ± 1 percent. The built-in cell will be automatically temperature 

compensated from at least 32° to 160° F (0° to 71°C). 

PROCEDURE 

N ote: The information included below is equipment manufacturer- and model-specific, 

however, accuracy, calibration, and maintenance procedures for this type of portable 

equipment are typically similar. The information below pertains to the Myron L Company 

Ultrameter Model 6P. The actual equipment to be used in the field will be equivalent or 

similar. 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

FOP 012.0 

CALIBRATION AND MAINTENANCE OF PORTABLE 
SPECIFIC CONDUCTANCE METE R 

Calibrate all field test equipment at the beginning of each sampling day. 
Check and recalibrate the specific conductance meter according to the 
manufacture's specifications. 

Use a calibration solution of known specific conductivity and salinity. For 
maximum accuracy, use a Standard Solution Value closest to the samples to be 
tested. 

Rinse conductivity cell three times with proper standard. 

Re-fill conductivity cell with same standard. 

Press COND or TDS, then press CAL/MCLR. The "CAL" icon will 
appear on the display. 

Press the t /MS or MR/ -J, key to step the displayed value toward the 
standard's value or hold a key down to cause rapid scrolling of the reading. 

Press CAL/MCLR once to confirm new value and end the calibration 
sequence for this particular solution type. 

Repeat steps 1 through 7 with additional new solutions, as necessary. 

Document the calibration results and related information in the Project Field 
Book and on an Equipment Calibration Log (see attached sample), 
indicating the meter readings before and after the instrument has been 
adjusted. This is important, not only for data validation, but also to establish 
maintenance schedules and component replacement. Information will 
include, at a minimum: 

• Time, date and initials of the field team member performing the 
calibration 

• The unique identifier for the meter, including manufacturer, model, 
and serial number 

• The brand and expiration date of the calibration standards 
• The instrument readings: before and after calibration 
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FOP 012.0 

CALIBRATION AND MAINTENANCE OF PORT ABLE 
SPE CIFIC CONDU CTANCE METE R 

• The instrument settings (if applicable) 
• The overall adequacy of calibration including the Pass or fail 

designation in accordance with the accuracy specifications 
presented above. 

• Corrective action taken (see Maintenance below) in the event of 
failure to adequately calibrate. 

M AINTEN ANCE 

NOTE : Ultram eters should be rinsed with clean water after u se. Solvents should be 

avoided. Shock d am age from a fall may cause instrument failure . 

T emperature Extrem es 

Solutions in excess of 160°F /71°C should not be placed in the cell cup area; this may cause 

damage. Care should be exercised not to exceed rated operating temperature. Leaving the 

Ultrameter in a vehicle or storage shed on a hot day can easily subject the instrument to over 

150°F voiding the warranty. 

Battery Replacem ent 

D ry Instrument THOROUGHLY. Remove the four bottom screws. Open instrument 

carefully; it may be necessary to rock the bottom slightly side to side to release it from the 

RS-232 connector. Carefully detach battery from circuit board. Replace with 9-volt alkaline 

battery. Replace bottom, ensuring the sealing gasket is installed in the groove of the top half 

of case. Re-install screws, tighten evenly and securely. 
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F O P 012.0 

CALIBRATION AND MAINTENANCE O F PORTABLE 
SPECIFIC CON D UCTANCE METER 

N OTE: Because of nonvolatile EEPRO M circuitry, all data stored in m emory and all 

calibration setting s are protected even during power loss or battery replacement. 

Cleaning Sensors 

The conductivity cell cup should be kept as clean as possible. Flushing with clean water 

following use will prevent buildup on electrodes. However, if very dirty samples -

particularly scaling types - are allowed to dry in the cell cup, a film will form. This film 

reduces accuracy. When there are visible films of oil, dirt, or scale in the cell cup or on the 

electrodes, use a foaming non-abrasive household cleaner. Rinse out the cleaner and your 

Ultrameter is ready for accurate measurements. 

N OTE: M aintain a log for each monitoring instrument. Record all maintenance 

p erformed on the instrument on this log with d ate and name of the organization 

performing the maintenance. 

ATTACHMENTS 

Equipment Calibration Log (sample) 
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FOP 012.0 

CALIBRATION AND MAINTENANCE OF PORTABLE 
SPECIFIC CONDUCTANCE METER 

~BENCHMARK 
~ [ NVIRONMENTAL 

E NGINEERING 8 
SCIENCE. PLLC E QUIPMENT CALIBRAT ION 

PROJE CT INFORMATION: 
Project Name: 

P roject No.: 

Client: 

METER TYPE UNITS T IME 

0 pl! meicr units 

0 Turbid ity me ter NTU 

0 Sp. conducrancc meter uS/m .. 'l 

0 PIO ppm 

0 Panicula IC meter mg/m ' 

MAKE/MODEL 

Myro n L Company 

Ulrra Meier 6P 

SF.l!IAI. NUMIJER 

606987 

1---------l·------

I lach 2100P 

Turbidimc1cr 

Myron L Compan)' 
Ultra Me ter 6P 

------
0 Oxygen % 

-----
0 Hydrogen sulfide ppm 

0 Carbon monoxide ppm 

0 LEL 0
/i1 

0 JUdiation Meter uR/ I 

0 

ADDITIONAL REMARKS: 

PREPARED BY: 

G. BENCHMARK 
~ENVIRONME NTAL 

E NGINEER I NG B 
S C IENCE, PLLC 

DATE: 

Date: 

Instrument Source: D BM D Rental 

CALl3Y STANDARD IU1ADING SETrl 

4.00 

7.00 

10.01 

< 0.4 

20 

zero air 

open air 

open air 

open air 

open air 

background area 
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FOP 015.0 

DOCUMENTATION REQUIREMENTS FOR DRILLING AND WELL 
INSTALLATION 

PURPOSE 

The purpose of these documentation requirements is to document the procedures used for 

drilling and installing wells in order to ensure the quality of the data obtained from these 

operations. Benchmark field technical personnel will be responsible for developing and 

maintaining documentation for quality control of field operations. At least one field 

professional will monitor each major operation (e.g. one person per drilling rig) to document 

and record field procedures for quality control. These procedures provide a description of 

the format and information for this documentation. 

PROCEDURE 

Project Field B ook 

Personnel assigned by the Benchmark Field Team Leader or Project Manager will maintain a 

Project Field Book for all site activities. These Field Books will be started upon initiation of 

any site activities to document the field investigation process. The Field Books will meet the 

following criteria: 

• Permanently bound, with nominal 8.5-inch by 11-inch gridded pages. 

• Water resistant paper. 

• Pages must be pre-numbered or numbered in the field, front and back. 

Notations in the field book will be in black or blue ink that will not smudge when wet. 

Information that may be recorded in the Field Book includes: 

• Time and date of all entries. 
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FOP 015.0 

DOCUMENTATION REQUIREMENTS FOR DRILLING AND WELL 
INSTALLATION 

• Name and location of project site and project job number. 

• Listing of key project, client and agency personnel and telephone numbers. 

• Date and time of daily arrivals and departures, name of person keeping the log, 
names and affiliation of persons on site, purpose of visit (if applicable), weather 
conditions, outline of project activities to be completed. 

• Details of any variations to the procedures/protocols O.e., as presented in the 
Work Plan or Field Operating Procedures) and the basis for the change. 

• Field-generated data relating to implementation of the field program, including 
sample locations, sample descriptions, field measurements, instrument calibration, 
etc. 

• Record of all photographs taken in the field, including date, time, photographer, 
site location and orientation, sequential number of photograph, and roll number. 

Upon completion of the site activities, all Field Books will be photocopied and both the 

original and photocopied versions placed in the project files. In addition, all field notes 

except those presented on specific field forms will be neatly transcribed into Field Activity 

Daily Log (FADL) forms (sample attached). 

Field Borehole/Monitoring Well Installation LogFonn 

xamples of the Field Borehole Log and Field Borehole/Monitoring Well Installation Log 

forms are attached to this Field Operating Procedure. One form will be completed for every 

boring by the Benchmark field person overseeing the drilling. At a minimum, these forms 

will include: 

• Project name, location, and number. 

• Boring number. 
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FOP 015.0 

DOCUMENTATION REQUIREMENTS FOR DRILLING AND WELL 
INSTALLATION 

• Rig type and drilling method. 

• Drilling dates. 

• Sampling method. 

• Sample descriptions, to meet the requirements of the Unified Soil Classification 
System (USCS) for soils and the Unified Rock Classification System (URCS) for 
rock. 

• Results of photoionization evaluations (scan and/ or headspace determinations). 

• Blow counts for sampler penetration (Standard Penetration Test, N-Value). 

• Drilling rate, rig chatter, and other drilling-related information, as necessary. 

All depths recorded on Boring/ Monitoring Well Installation Log forms will be expressed in 

increments tenths of feet, and not in inches. 

Well Completion D etail Form 

An example of this form is attached to this Field Operating Procedure. One form will be 

completed for every boring by the Benchmark field person overseeing the well installation. 

At a minimum, these forms will include: 

• Project name, location, and number. 

• Well number. 

• Installation dates. 

• Dimensions and depths of the various well components illustrated in the Well 
Completion Detail (attached). These include the screened interval, bottom caps 
or plugs, centralizers, and the tops and bottoms of the various annular materials. 

@?~:~~~ 
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FOP 015.0 

DOCUMENTATION REQUIREMENTS FOR DRILLING AND WELL 
INSTALLATION 

• Drilling rate, rig chatter, and other drilling related information. 

All depths recorded on Field Borehole/Monitoring Well Installation Logs will be expressed 

in tenths of feet, and not in inches. 

D ailv DrillingReport Form 

An example of this form is attached to this Field Operating Procedure. This form should be 

used to summarize all drilling activities. One form should be completed for each rig for each 

day. These forms will include summaries of: 

• Footage drilled, broken down by diameter (e.g. 200 feet of 6-inch diameter hole, 
50 feet of 10-inch diameter hole) . · 

• Footage of well and screen installed, broken down by diameter. 

• Quantities of materials used, including sand, cement, bentonite, centralizers, 
protective casings, traffic covers, etc. recorded by well or boring location. 

• Active time (hours), and activity (drilling, decontamination, development, well 
installation, surface completions, etc.) 

• Down-time (hours) and reason. 

• Mobilizations and other events. 

• Other quantities that will be the basis for drilling invoices. 

The form should be signed daily by both the Benchmark field supervisor and the driller's 

representative, and provided to the Benchmark Field Team Leader. 
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FOP 015.0 

DOCUMENTATION REQUIREMENTS FOR DRILLING AND WELL 
INSTALLATION 

Other Pro ject Field Forms 

Well purging/well development forms, test pit logs, environmental sampling field data 

sheets, water level monitoring forms, and well testing (slug test or pumping test) forms. 

Refer to specific guidelines for form descriptions. 

A TTACHMENTS 

Field Activity Daily Log (FADL) (sample) 
Field Borehole Log (sample) 
Field Borehole/ Monitoring Well Installation Log (sample) 
Stick-up Well/ Piezometer Completion Detail (sample) 
Flush-mount Well/ Piezometer Completion Detail (sample) 
Daily Drilling Report (sample) 
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FOP 015.0 

DOCUMENTATION REQUIREMENTS FOR DRILLING AND WELL 
INSTALLATION 

tr:;. BENCHMARK 
~ENVIRONME NTAL 

EN GINEERING B 
SC IEN CE . PLLC 

PROJECJ' NAME: 

PROJECJ' LOCATION: 

FIELD ACTIVlTY SUBJEC I': 

I.) DATE 
0 
..J 

::; NO. 

< OF Cl SHEET 

FIELD ACTIVITY DAILY LOG 

PROJECT NO. 

CLIENT: 

DESCRIPTION OF DAILY ACTIVITIES AND EVENTS: 

TIME 

! 

~ ·= .... 

• -
~~ ·~ = 

• 
' •:::: 
~~ 

: .. 
I->---

VISITORS ON SITE: ~ 

WEATHER CONDITI ONS: 
A.M.: 

P.M .: 

llM / TK PERSONNEL ON SITE: 

SIGNATURE 

rr.;;. B ENCHMARK 

~ENVI RONMENTA L 
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DESCIUIYl'J ON 

~ 

!::: ::: > 
"" - CT --- ~ ... 

= 

,,,. ... = = ~ !!I.. 

~ ~ "~' = = 
,;.. ~ .... ~ Z\.. ~ 

::6 "i ~ ~ ~ ~ 7 I 'I.. ~~ 

"i!;;: !!!... I °"~ ::::.\ - -
~ ' I "'1 1=' , 

'Y 

. -
,.. 
~, 

-~ 

CJ IANGES FROM PL'\NS AND SPECIFICATIONS, ,'\ND 
OTHER SPECIAL ORDERS AND IMPORTANT DECISIONS: 

. 

IMPORTANT T El.EPl-IONE CALLS: 

·-----· 

DATE: 

(CONTINUED ) 
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FOP 015.0 

DOCUMENTATION REQUIREME N T S F OR DRILLING AND WELL 
INSTALLAT ION 

r;:;,,,, BENCHMARK 

~ EN VIR O NMENT.A. L 
EN G INEERIN G 8 
SCIEN CE, PLLC 

FIELD BOREHOLE LOG 

PROJECT: 
Log of Boring No.: 

BORING LOCATION: ELEVATION N.£J DATUvt: 

DRIW"'3 CONTRACTCR DATE STARTED: 

ORlLUr-G METHOD: TOTAL DEPTH: 

DEPTH TO !FIRST: 
WATER: I lcn.f'l 
LOGGEOBY: 

twit.ER 11\ElGHT: I MCF. 
RESPONSIBlE PROFESSIONAL: 

!i: 
~ 

~ 
~ 

SIWl'LES 
SIWl'LE DESCRIPTION 

~ . .2 A ~ ~ . t ! ~ i 
USCSOassification: Color, Moisture Cordtion, %ofSoil Type, r...i,. . 

~ 
"' ~ I-

Ji Q. 0: 

Fabric, Bedcing. Weatherin<jFractuing, OOOr.~~ 

a; "' SLRFACEELEVATION(FMSL): "-~ ..,,,,__, 

~ ~ 

~"'ii~ ... 
~~ 

.,.._ ... ~ ....... ~~> 

. .;, 

-~~-~~~~-!-~~-~~~--~~~~--~~~--~~ 

-t--~-~~~ 1~-1-~~~~--~~~~~--~~~--~~~-1 

Volume of cemenllbentorite 17out req..irect V•m' x7.48 • galloos 

Volume of cementlbentorVte 17out installed: galloos 

Has bridging of 11out ocx:ured? Dyes Ono 
If yes , explainresolrtiai: 

Method of installation: 

Project No: I Benchmarl< Envirorunmtal Engineering & Science, PLLC 

c;., B ENCHMARK 

~ E V IRONME TAL 
E CINEERINC 8 
5CIE CE . PL LC 

DA.TE ANst-£0: 

SCREEN INfERV.oL 

CASlr-G: 

I REG. NO. 

REMARKS 

boreh<:Me depCh = ft . 

borehole dameter = ft . 

borehole radus "" ft. 

I Figure 
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FOP 015.0 

DOCUMENTATION REQUIREMENTS FOR DRILLING AND WELL 
INSTALLATION 

tr;,, BENCHMARK 
~ EN VIR O t~M E N T AL 

EN G INCCR IN G 8 
S C I E N CE, PLLC 

PROJECT: 

BORING LOCATION: 

DRILLING CONTRACTOR: 

DRILLING METHOD: 

DRILLING EQUIPMENT: 

SAMPLING METHOD: 

HAMMER WEIGHT: 

SAMPLES 

l 0 
r 
"' "' z ~ ! ~ i ~ E ~ ~ "' 0: 

"' aJ 

I 
fi 
"' 0 
;;:: 

I DROP: 

FIELD BOREHOLE/MONITORING WELL 
INSTALLATION LOG 

Log of Well No.: 
ELEVATION AND DATUM: 

DATE STARTED: DATE FINISHED: 

TOT AL DEPTH: SCREEN INTERVAL: 

CASING: DEPTH TO !FIRST: 
WATER: I 

LOGGED BY: 

RESPONSIBLE PROAONAL: I REG. NO. 

SAMPLE DESCRIPTION ~~~ 
USCS Classification: Color, Moisture Cond;tion, % of Soil Ty :;"r, ,; ~ p , .,;, WELL CONSTRUCTION DETAILS 

Fabric , Bedding, Weathering/Fraciuring , Odor, r - '.) ANO/OR DRILLING REMARKS 

SURFACE ELEVATION (FMSL): ~ .... , --=-T I!'... 

r- - ----·•----------------------· 

1-------··----------------------! 

_,__, _ _. __ ,__, __ , __ , ___________________ ----

- - - 1--- -·1--1-------·-----------
- 1- -1---~-----------------------< 

Project No: I Benchmark Enviro nmental Engineering & Science, PLLC Figure 
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FOP 015.0 

DOCUMENTATION REQUIREMENTS FOR DRILLING AND WELL 
INSTALLATION 

tr::.. BENCHMARK 

~ENVIRONMEN TA L 
EN C INEERU~ C 8 
S C IE N CE. P llC 

Projec t Name: 

Client: 

Bo ring Lo ca tion: 

Stick-upWt.U 

Pro tec tive Casing 

w/ Locking Cap 

il>g' 

il>g' 

il>g' 

il>g' 

Comments: 

Concrete Pad 

k. by ft. 

PREPARED llY: 

STICK-UP WELL/PIEZOMETER 

COMPLETION DETAIL 

WE.LL NU MBER: 

D:uc I ns tallcd: 

Projec t Number: 

gallons 
fbTOR 

minutes 
m 
m ft 

DATE: -------

Page 9of11 
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FO P 015.0 

DOCUMENTATION REQUIREMENTS FOR DRILLING AND WELL 
INSTALLATION 

f;;,,. BENCHMARK 

~ENVIRONM ENTAL 
EN GI NEERING 8 
SCIE N CE. PLLC 

FLUSHMOUNT WELL/PIEZOMETER 

COMPLETION DETAIL 

Projccr Name: \X 'ELL NUMIJER: 
_c_1;_cn_r: ___________________________ Da1c ln::.:":::al:::.lcd:::: __________ _ 

Iloring Location: Project Number. 

F lus h Mount Coner-e tc Pad 

Wc U Protec tor ft . by f1. 

Ground Sud acc 

inc h Locki ng 

Well C:1p/J -plug 

TOR = fl>gs 

tbgs 

lbgs 

tbgs gallons 

fbTOR 

minutes 
m 
m ft 

tbgs 
tbgs 

tbgs 

Comments: 

PREAPRl.m llY: DATE: 

Page 10 of11 
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FOP 015.0 

DOCUMENTATION REQUIREMENTS FOR DRILLING AND WELL 
INSTALLATION 

rr:;;., B ENCHMARK 
~ENVIRON MENTAi. DAILY DRILLING REPORT 

EN G IN EE RIN G 8 
5 Clt N CE . PLLC 

CONl"R:\CfOR: 

OR ILJ..ING EQUIPM ENT: 

C REW ~ I E.MllERS: 

SITENAf\IE: 

CAT EGORY 
a.m. 

DATE: 

PROJECT: 

JOUNUMHER: 

OM PERSONNEL: 

I p.m. T Total 

I-lours '6 12 I :? J '> 10 11 12 I 

MOB/ OE1'.IOB 

DRll.J..ING 

\\'ELL INSl'AU_o\TION 

DEVELOPMENT/ TESTING 

GROlfflNG 

Sl'EAM I DECON 

DOWN T IME (cxpl:r.in below) 

STANDBY (c1.plain below) ""~ -" ' ~ : "I 
l---C-L-E-AN_U_l~, --'----'----t----++++-l-f-l-++++-l-f-+-++~~~~l-+!-+~~~~j3:_l 1( ~~ 

REMARKS: 

'---------------------"', - _, ~, 

DRIU.ING & \\'EU. MATERIA LS: !Ascribe narurc, q 

IDCATION 
ITEM OR SERVICA 

Stu rino d<'Olh (fb~) \,. ..._,.. 

a.m. 

) ' 

TO TAl.S 

Endino depth (fbl?S) ~ ~"!Ii. .... ,.~,...~-+----l-----+---+----1--.::.._--1 
Tota l footaJ?C drilled (fee t) ~·:::!!. .....,. 

Dnlltn~ Method o-ISA,~lc ctc.X:: ~ ""'--~ ~ ~ 
Au~r/ B11 sac ~ ~ 
CSSS s 1art in~ depth (fb ' -.1 :::::::~::::::~:::::::~::::::~::::::~:::::::::: 
CSSSendmg dcp1h(~ ~ -

Total CSSS foora oc ~ ::3 i----i---..... -------1---.... ----1 
· inch Schedule 40 PVC scr~ae 'lll ~ ~ ~ 1----1-----+-----1.----1-----+----.....J 
-inch Schedule 40 PVC riser A ......_. ~ 1----1-----+-----1.--- -1-----+----.....J 
· inch ScheduJe 40 PVC screen, < 
·inch Schedule 40 PVC riser & ,__ __ _. _ _ _ _,_ ___ _,___ _ _ __, _ _ _ _,_ ___ --' 
·inch Sc: hcduJe 40 PVC screen, slor size = 
· inch Schedule 40 PVC riser 

Sand pack, size -
Bcnton itc pcllc1s/chips, size = 
Ccmcn1/ bco n1o ni1c l!fOUt 

I I Pro 1cc1ivc casinl? I _j f•lushmount road box 
Lockable 1-oluo 
Lock 

PERSONNEL T IME LOG o 

POSITION I N/\~111 l lOURS 

Obsc n·c: r I 
Dnlkn I 

DR IU.ER foo tK:>•ullo 
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PURPOSE 

FOP 018.0 

DRILLING AND EXCAVATION EQUIPMENT 
DECONTAMINATION PROCEDURES 

This procedure is to be used for the decontamination of drilling and excavation equipment 

(i.e., drill rigs, backhoes, augers, drill bits, drill rods, buckets, and associated equipment) used 

during a subsurface investigation. The purpose of this procedure is to remove chemical 

constituents associated with a particular drilling or excavation location from this equipment. 

This prevents these constituents from being transferred between drilling or excavation 

locations, or being transported out of controlled areas. 

PROCEDURE 

The following procedure will be utilized prior to the use of drilling or excavation equipment 

at each location, and prior to the demobilization of such equipment from the site: 

1. Remove all loose soil and other particulate materials from the equipment at 
the survey site. 

2. Wrap augers, tools, plywood, and other reusable items with a plastic cover 
prior to transport from the site of use to the decontamination facility. 

3. 

4. 

5. 

Transport equipment to the decontamination facility. All equipment must be 
decontaminated at an established decontamination facility. This facility will be 
placed within a controlled area, and will be equipped with necessary features 
to contain and collect wash water and entrained materials. 

Wash equipment thoroughly with pressurized low-volume water or steam, 
supplied by a pressure washer or steam cleaner. 

If necessary, use a brush or scraper to remove visible soils adhering to the 
equipment, and a non-phosphate detergent to remove any oils, grease, and/ or 
hydraulic fluids adhering to the equipment. Continue pressure washing until 
all visible contaminants are removed. 
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6. 

FOP 018.0 

DRILLING AND EXCAVATION EQUIPMENT 
DECONTAMINATION PROCEDURES 

Allow equipment to air dry. 

7. Store equipment in a clean area or wrap the equipment in new plastic sheeting 
as necessary to ensure cleanliness until ready for use. 

8. Manage all wash waters and entrained solids as described in the Benchmark 
Field Operating Procedure for Management of Investigation-D erived Waste. 

A TTACHMENTS 

none 
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FOP 022.0 

GROUNDWATER LEVEL MEASUREMENT 

PURPOSE 

This procedure describes the methods used to obtain accurate and consistent water level 

measurements in monitoring wells, piezometers and well points. Water levels will be 

measured at monitoring wells and, if practicable, in supply wells to estimate purge volumes 

associated with sampling, and to develop a potentiometric surface of the groundwater in 

order to estimate the direction and velocity of flow in the aquifer. Water levels in 

monitoring wells will be measured using an electronic water level indicator (e-line) that has 

been checked for operation prior to mobilization. 

PROCEDURE 

1. 

2. 

3. 

4. 

5. 

Decontaminate the e-line probe and a lower portion of cable following the 
procedures referenced in the Benchmark Field Operating Procedure for Non­
Disposable and Non-Dedicated Sampling Equipment Decontamination. 
Store the e-line in a protected area until use. This may include wrapping the e­
line in clean plastic until the time of use. 

Unlock and remove the well protective cap or cover and place on clean plastic. 

Lower the probe slowly into the monitoring well until the audible alarm 
sounds. This indicates the depth to water has been reached. 

Move the cable up and down slowly to identify the depth at which the alarm 
just begins to sound. Measure this depth against the mark on the lip of the 
well riser used as a surveyed reference point (typically the north side of the 
riser). 

Read depth from the graduated cable to the nearest 0.01 foot. Do not use 
inches. If the e-line is not graduated, use a rule or tape measure graduated in 
0.01 -foot increments to measure from the nearest reference mark on thee-line 
cable. 
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FOP 022.0 

GROUNDWATER LEVEL MEASUREMENT 

6. Record the water level on a Water Level Monitoring Record (sample attached). 

7. Remove the probe from the well slowly, drying the cable and probe with a 
clean paper wipe. Be sure to repeat decontamination before use in another 
well. 

8. Replace well plug and protective cap or cover. Lock in place as appropriate. 

ATTACHMENTS 

Water Level Monitoring Record (sample) 

REFERENCES 

Benchmark FOPs: 
040 Non-Disposable and Non-Dedicated Sampling Equipment Decontamination 
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FOP 022.0 

GROUNDWATER LEVEL MEASUREMENT 
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Pro ject Name: Client: 

Pro ject No.: Loca tion: 

Field Personnel: Date: 

Weather: 

To p o f Riser Static Depth G roundwarer Total 
Last Total 

Well No. Time Elevatio n to Water Elevation Depth 
Depth 

(fmsl) (fbTOR) (fmsl) (fbTOR) 
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(fbTO R) 

/ .~ 

< ~lA "" ~ ----('", "" ~~ "-. -

/ ~vy/ (. 
~, 

_ '\. -
/ v 

/ ' ' ~ 
/ ' " .... 
\ " - '" r ..... 

'" \µ~"V' 
x ' ~ - ~ ,~ 

4 ~:'':/;} 

- --
---------

Commen ts/Remarks: 

~BENCHMARK 
~ ENVIRONM ENTAL 

E N GI N EERI N G B 
S C I E N CE. PL LC 

PREAPRl.::O BY: DATE: 

Page 3 of 3 





I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

FOP 026.0 

HOLLOW STEM AUGER (HSA) DRILLING PROCEDURES 

PURPOSE 

This guideline presents a method for drilling a borehole through unconsolidated materials, 

including soils or overburden, and consolidated materials, including bedrock. 

PROCEDURE 

The following procedure will be used to drill a borehole for sampling and/ or well 

installation, using hollow-stem auger methods and equipment. 

1. Follow Benchmark's Field Operating Procedure for Drill Site Selection 
Procedure prior to implementing any drilling activity. 

2. Perform drill rig safety checks with the driller by completing the Drilling 
Safety Checklist form (sample attached). 

3. Conduct tailgate health and safety meeting with project team and drillers by 
completing the Tailgate Safety Meeting Form. 

4. Calibrate air-monitoring equipment in accordance with the appropriate 
Benchmark's Field Operating Procedures or manufacturers recommendations 
for calibration of field meters. 

5. 

6. 

7. 

Ensure all drilling equipmen t (i.e., augers, rods, split-spoons) appear clean and 
free of soil prior to initiating any subsurface intrusion. Decontamination of 
drilling equipment should be in accordance with Benchmark's FOP: Drilling 
and Excavation Equipment Decontamination Procedures. 

Mobilize the auger rig to the site and position over the borehole. 

Level and stabilize the rig using the rig jacks, and recheck the rig location 
against the planned drilling location. If necessary, raise the jacks and adjust 
the rig position. 
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FOP 026.0 

H OLLOW STEM AUGER (HSA) DRILLING PROCEDURES 

8. Place a metal or plywood auger pan over the borehole location to collect the 
auger cuttings. This auger pan will be equipped with a 12-inch nominal 
diameter hole for auger passage. As an alternative, a piece of polyethylene 
tarp may be used as a substitute. 

9. Advance augers into the subsurface. For sampling or pilot-hole drilling, 
nominal 8-inch outside diameter (OD) augers should be used. The boring 
diameter will be approved by the Benchmark field supervisor. 

10. Collect soil samples via split spoon sampler in accordance with Benchmark's 
Field Operating Procedure for Split Spoon Sampling. 

11 . Check augers periodically during drilling to ensure the boring 1s plumb. 
Adjust rig position as necessary to maintain plumb. 

12. Continue drilling until reaching the assigned total depth, or until auger refusal 
occurs. Auger refusal is when the drilling penetration drops below 0.1 feet per 
10 minutes, with the full weight of the rig on the auger bit, and a center bit 
(not center plug) in place. 

13. Plug and abandon boreholes not used for well installation in accordance with 
Benchmark's Field Operating Procedure for Abandonment of Borehole. 

O THER PROCEDURAL I SSUES 

• Slip rings may be used for lifting a sampling or bit string. The string will not be 
permitted to extend more than 15 feet above the mast crown. 

• Borings will not be over drilled (rat holed) without the express permission of the 
Benchmark field supervisor. All depth measurements should be accurate to the 
nearest 0.1 foot, to the extent practicable. 

• Potable water may be placed in the auger stem if critically necessary for borehole 
control or to accomplish sampling objectives. This will be performed only with 
the express permission of the Benchmark field supervisor. 
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FOP 026.0 

H OLLOW STEM AUGER (HSA) DRILLING PROCEDURES 

A TTACHMENTS 

Drilling Safety Checklist (sample) 
Tailgate Safety Meeting Form (sample) 

R EFERENCES 

Benchmark FOPs: 
001 Abandonment of Borehole Procedures 
010 Calibration and Maintenance of Portable Flame Ionization Detedor 
011 Calibration and Maintenance of Portable Photoionization Detector 
01 7 Dnll Site Selection Procedure 
018 Dnlling and Excavation Equipment Decontamination Procedures 
058 Split Spoon Sampling Procedures 
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FOP 026.0 

HOLLOW STEM AU GER (HSA) DRILLING PROCE DURES 
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DRILLING SAFETY CHECKLIST 

Projec t: Supplemental Phase II RFl/I CMs Date: 
Projec t No.: 0041-009-500 Drilling Company: 
Client: RealCo., I oc. Drill Rig Type: 

ITEMS T O CH E CK 

"Kill switches" in sta lled by the manu facture r arc in operable condition and all workers at 
the drill site arc familiar with their location and how to activate them? 

" Ki ll switches" arc accessible to wo rkers on both sides o f the rota ting stem? NOTE: 
O ptional based on location and number o f swi tches provided by the manufacture r. 

Cables on drill rig arc free o f kinks, frayed wi res, " bird cages" and worn o r missing 

sections? 

Cables arc terminated at the wo rking end with a proper eye 

Coupling or using cable clamps? 

Cable clamps arc insta lled wiLh Lhc saddle o n chc live or load side? 
altcrnatL-<l and should be o f Lhc correct size and number fo r the cable size to whic~ 

installed. Clamps arc complete ,v;th no missing parts? 

accidental separation? 

Safety latches arc functional and completely span the cnLirc 
positive action to close the th roat except when manu, ly 

disconnectin a load? 

Drive shafts, belts, chain 

Slin!,75, chokers and lifting devices ar before using and are in proper wo rk ing 
o rder? Damaged units arc removed fro m service and a rc properly ragged? 

Shackles and clevises arc in proper working order and pins and sc rews arc fu lly inse rted 
before placing under a load ? 

High-pressure hoses have a safety (chain, cable or strap) at each end o f the hose section 
to prevent whipping in the event o f a fai lure? 

Rotating parts o f the drill s tring shall be free o f sharp projec tions or hooks. which could 
entrap clothing or forcihrn o bjects? 

''' ire ropes sho uld not be allowed ro bend around sharp edges without cushion mate rial. 

T he exclusion 1"..0ne is centered over the borehole and the radius is equal or grea ter than 
the boom height? 
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FOP 026.0 

HOLLOW STE M AUGER (HSA) DRILLING PROCE DURES 

~BENCHMARK 
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DRILLING SAFETY CHECKLIST 

Project: Supplemental Phase II RF I/ ICM s Date: 

Project o.: 004 1-009-500 Drilling Company: 

Client: RealCo., Inc. Drill Rig Type: 

ITE MS T O CH EC K 

Th e wo rk area u o und 1hc bo re ho le shall b e kepi d L·ar o f 1tip haza rd s and w a lking surfaces sho uld 

be free o f s lippery ma1crial. 

\V o rkcrs s hall no t pro a:cd hig her than the d rilling deck wit h o ut a fa ll rcs 1ni11in g d cvia: and mu s t 

auad 1 th e d cvia: in a m ann er to rcs tria fall 10 less than 6 fcc1. 

A fi re ex tin g ui sh er o f appro pri:u c s ize sh all be im m t.."tliatcly availllblc 10 th e drill 

crew shall have rca:ivcd annua.1 tra in ing o n p ro per u se o f rh c fire ex tinguis her. 

lin es o nly 111 acx:o rdan a: with 1hc fo llo wing: 

29 C FR 19 10.333 C (3) (iii) While the rig is in 

Name: 

Si ncd : 

Leu than 50 kV · 4 feet 

50 to 365 kV· 10 feet 
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FOP 026.0 

H OLLOW STEM AUGER (HSA) DRILLING PROCEDURES 

r;;., BENCHMARK 
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Pro.eel Name: 

Pro"ccl N umber. 

\Vork Activities: 

HOSPITAi INFORMATION · 

Na111r: 

Pho11t No.: 

SAFETY TOPICS PRESENTED· 

Chtmirol Ha~arr/1: 

Ph siml f-la ··wrlr: S~ s Tri s, Fal< 

P E RSONA! PROTECT IVE EO!!IPMENT · 

Name Printed 

Mcet.i'ng conduc ted by: 

C:
4 
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0: 

TAILGATE SAFETY MEETING FORM 

Dare: 

Oicnt: 

A111/111!1111cr Pho11t No. 
S1111e: 

B 

B 

'l'imc: 

Z": 

C D 

c 
c 
c 
c 

D 

D 

D 

D 

rohibircd in the Exclusion Zone 

ATTENDEES 

Signatures 
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PURPOSE 

FOP 031.0 

LOW FLOW (MINIMAL DRAWDOWN) GROUNDWATER 
PURGING & SAMPLING PROCEDURES 

This procedure describes the methods used for performing low flow (minimal drawdown) 

purging, also referred to as micro-purging, at a well prior to groundwater sampling to obtain 

a representative sample from the water-bearing zone. This method of purging is used to 

minimize the turbidity of the produced water. This may increase the representativeness of 

the groundwater samples by avoiding the necessity of filtering suspended solids in the field 

prior to preservation of the sample. 

Well purging is typically performed immediately preceding groundwater sampling. The 

sample should be collected as soon as the parameters measured in the field (i.e., pH, specific 

conductance, dissolved oxygen, Eh, temperature, and turbidity) have stabilized. 

PROCEDURE 

1. Water samples should not be taken immediately following well development. 
Sufficient time should be allowed to stabilize the groundwater flow regime in 
the vicinity of the monitoring well. This lag time will depend on site 
conditions and methods of installation but may exceed one week. 

2. Prepare the electronic water level indicator (e-line) in accordance with the 
procedures referenced in the Benchmark's Groundwater Level Measurement 
FOP and decontaminate the e-line probe and a lower portion of cable 
following the procedures referenced in the Benchmark's Non-disposable and 
Non-dedicated Sampling Equipment Decontamination FOP. Store thee-line 
in a protected area until use. This may include wrapping the e-line in clean 
plastic until the time of use. 

3. Calibrate all sampling devices and monitoring equipment in accordance with 
manufacturer's recommendations, the site Quality Assurance Project Plan 
(QAPP) and/ or Field Sampling Plan (FSP). Calibration of field 
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FOP 031.0 

LOW FLOW (MINIMAL DRAWDOWN) GROUNDWATER 
PURGING & SAMPLING PROCEDURES 

instrumentation should be followed as specified in Benchmark's Calibration 
and Maintenance FOP for each individual meter. 

4. Inspect the well/piezometer for signs of vandalism or damage and record 
condition on the Groundwater Well Purge & Sample Collection Log form 
(sample attached) . Specifically, inspect the integrity of the following: concrete 
surface seal, lock, protective casing and well cover, well casing and J-plug/ cap. 
Report any irregular findings to the Project Manager. 

5. Unlock and remove the well protective cap or cover and place on clean plastic 
to avoid introducing foreign material into the well. 

6. Monitor the well for organic vapors using a PID, as per the Work Plan. If a 
reading of greater than 5 ppm is recorded, the well should be allowed to vent 
until levels drop below 5 ppm before proceeding with purging. 

7. Lower the e-line probe slowly into the monitoring well and record the initial 
water level in accordance with the procedures referenced in Benchmark's 
Groundwater Level Measurement FOP. Refer to the construction diagram 
for the well to identify the screened depth. 

8. Decontaminate all non-dedicated pump and tubing equipment following the 
procedures referenced in the Benchmark's Non-disposable and Non-dedicated 
Sampling Equipment Decontamination FOP. 

9. Lower the purge pump or tubing (i.e., low-flow electrical submersible, 
peristaltic, etc.) slowly into the well until the pump/tubing intake is 
approximately in the middle of the screened interval. Rapid insertion of the 
pump will increase the turbidity of well water, and can increase the required 
purge time. This step can be eliminated if dedicated tubing is already within 
the well. 

Placement of the pump close to the bottom of the well will cause increased 
entrainment of solids, which may have settled in the well over time. Low-flow 
purging has the advantage of minimizing mixing between the overlying 
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FOP 031.0 

LOW FLOW (MINIMAL DRAWDOWN) GROUNDWATER 
PURGING & SAMPLING PROCEDURES 

stagnant casing water and water within the screened interval. The objective of 
low-flow purging is to maintain a purging rate, which minimizes stress 
(drawdown) of the water level in the well. Low-flow refers to the velocity 
with which water enters the pump intake and that is imparted to the formation 
pore water in the immediate vicinity of the well screen. 

10. Lower the e-line back down the well as water levels will be frequently 
monitored during purge and sample activities. 

11. Begin pumping to purge the well. The pumping rate should be between 100 
and 500 milliliters (ml) per minute (0.03 to 0.13 gallons per minute) depending 
on site hydrogeology. Periodically check the well water level with the e-line 
adjusting the flow rate as necessary to stabilize drawdown within the well. If 
possible, a steady flow rate should be maintained that results in a stabilized 
water level (drawdown of 0.3 feet or less). If the water level exceeds 2 feet 
below static and declining, slow the purge rate until the water level generally 
stabilizes. Record each pumping rate and water level during the event. 

The low flow rate determined during purging will be maintained during the 
collection of analytical samples. At some sites where geologic heterogeneities 
are sufficiently different within the screened interval, high conductivity zones 
may be preferentially sampled. 

12. Measure and record field parameters (pH, specific conductance, Eh, dissolved 
oxygen (DO), temperature, and turbidity) during purging activities. In lieu of 
measuring all of the parameters, a minimum subset could be limited to pH, 
specific conductance, and turbidity or DO. 

Water quality indicator parameters should be used to determine purging needs 
prior to sample collection in each well. Stabilization of indicator parameters 
should be used to determine when formation water is first encountered during 
purging. In general, the order of stabilization is pH, temperature, and specific 
conductance, followed by Eh, DO and turbidity. Performance criteria for 
determination of stabilization should be based on water-level drawdown, 
pumping rate and equipment specifications for measuring indicator 
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13. 

14. 

15. 

FOP 031.0 

LOW FLOW (MINIMAL DRAWDOWN) GROUNDWATER 
PURGING & SAMPLING PROCE DURES 

parameters. An in-line flow through cell to continuously measure the above 
parameters may be used. The in-line device should be disconnected or 
bypassed during sample collection. 

Purging will continue until parameters of water quality have stabilized. Record 
measurements for field indicator parameters (including water levels) at regular 
intervals during purging. The stability of these parameters with time can be 
used to guide the decision to discontinue purging. Proper adjustments must 
be made to stabilize the flow rate as soon as possible. 

Record well purging and sampling data in the Project Field Book or on the 
attached Groundwater Well Purge & Sample Collection Log (sample 
attached). Measurements should be taken approximately every three to five 
minutes, or as merited given the rapidity of change. 

Purging is complete when field indicator parameters stabilize. Stabilization is 
achieved after all field parameters have stabilized for three successive readings. 
Three successive readings should be within ± 0.1 units for pH, ± 3% for 
specific conductance, ± 10 m V for Eh, and ± 10% for turbidity and dissolved 
oxygen. These stabilization guidelines are provided for rough estimates only, 
actual site-specific knowledge may be used to adjust these requirements higher 
or lower. 

An in-line water quality measurement device (e.g., flow-through cell) should 
be used to establish the stabilization time for several field parameters on a 
well-specific basis. Data on pumping rate, drawdown and volume required for 
parameter stabilization can be used as a guide for conducting subsequent 
sampling activities. 

16. Collect all project-required samples from the discharge tubing at the flow rate 
established during purging in accordance with Benchmark's Groundwater 
Sample Collection Procedures FOP. If a p eristaltic pump and dedicated 
tubing is u sed, collect all project-required samples from the discharge 
tubing as stated b efore, however volatile organic compounds should be 
collected in accordance with the p rocedure p resented in the next 
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FOP 031.0 

LOW FLOW (MINIMAL DRAWDOWN) GROUNDWATE R 
PURGING & SAMPLING PROCEDURES 

section. Continue to maintain a constant flow rate such that the water level is 
not drawn down as described above. Fill sample containers with minimal 
turbulence by allowing the ground water to flow from the tubing along the 
inside walls of the container. 

17. If field filtration is recommended as a result of increased turbidity, an in-line 
filter equipped with a 0.45-micron filter should be utilized. 

18. Replace the dedicated tubing down the well taking care to avoid contact with 
the ground surface. 

19. Restore the well to its capped/ covered and locked condition. 

20. Upon purge and sample collection completion, slowly lower the e-line to the 
bottom of the well/piezometer. Record the total depth to the nearest 0.01-
foot and compare to the previous total depth measurement. If a significant 
discrepancy exists, re-measure the total depth. Record observations of purge 
water to determine whether the well/ piezometer had become silted due to 
inactivity or damaged (i.e., well sand within purge water). Upon confirmation 
of the new total depth and determination of the cause (i.e., siltation or 
damage), notify the Project Manager following project field activities. 

P ERISTALTIC P UMP voe SAMPLE COLLECT ION PROCEDURE 

The collection of VOCs from a peristaltic pump and dedicated tubing assembly shall be 
collected using the following procedure. 

1. 

2. 

Once all other required sample containers have been filled, turn off the 
peristaltic pump. The negative pressure effects of the pump head have not 
altered groundwater remaining within the dedicated tubing assembly and as 
such, this groundwater can be collected for voe analysis. 

While maintaining the pressure on the flexible tubing within the pump head 
assembly, carefully remove and coil the polyethylene tubing from the well; 
taking care to prevent the tubing from coming in contact with the ground 

rr;-d B ENCHMARK 
Page 5 of 8 ~ENVIRONMENTAL 

ENGINEERING B 
S CIE NCE. PLLC 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

3. 

4. 

5. 

6. 

FOP 031.0 

LOW FLOW (MINIMAL DRAWDOWN) GROUNDWATER 
PURGING & SAMPLING PROCEDURES 

surface and without allowing groundwater to escape or drain from the tubing 
intake. 

Once the polyethylene tubing is removed, tum the variable speed control to 
zero and reverse the pump direction. 

Slowly increase the pump rate allowing the groundwater within the 
polyethylene tubing to be "pushed" out of the intake end (i.e., positive 
displacement) making sure the groundwater within the tubing is not "pulled" 
through the original discharge end (i.e., negative displacement) . Groundwater 
pulled through the pump head assembly CAN OT be collected for VOC 
analysis. 

Slowly fill each VOC vial by holding the vial at a 45-degree angle and allowing 
the flowing groundwater to cascade down the side until the vial is filled with 
as minimal disturbance as possible. As the vial fills, slowly rotate the vial to 
vertical. DO NOT OVERFILL THE VIAL, AS THE PRESERVATIVE 
WILL BE LOST. The vial should be filled only enough so that the water 
creates a sligh t meniscus at the vial mouth. 

Cap the VOC vials leaving no visible headspace Q.e., air-bubbles). Gently tap 
each vial against your hand checking for air bubbles. 

7. If an air bubble is observed, slowly remove the cap and repeat Steps 5 and 6. 

A TTACHMEN TS 

Groundwater Well Purge & Sample Collection Log (sample) 

R EFERENCES 

United States Environmental Protection Agency, 540/S-95/504, 1995. Low-Flow 
(Minimal Drawdown) Ground-Water Sampling Procedures. 
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FOP 031.0 

LOW FLOW (MINIMAL DRAWDOWN) GROUNDWATER 
PURGING & SAMPLING PROCEDURES 

Benchmark FOPs: 
007 Calibration and Maintenance of Portable Dissolved O:xygen Meter 
008 Calibration and Maintenance of Portable .Field pH/ Eh Meter 
009 Calibration and Maintenance of Portable .Field Turbidiry Meter 
011 Calibration and Maintenance of Portable Photoionization Detedor 
012 Calibration and Maintenance of Portable Spetijic Conductance Meter 
022 Groundwater Level Measurement 
024 Groundwater Sample Colledion Procedures 
040 Non-Disposable and Non-Dedicated Sampling Equipment Decontamination 
046 Sample Labeling, Storage and Shipment Procedures 
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FOP 031.0 

LOW FLOW (MINIMAL DRAWDOWN) GROUNDWATER 
PURGING & SAMPLING PROCEDURES 
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LOW FLOW METHOD GROUNDWATER 
PURGE & SAMPLE COLLECTION LOG 

Pro ject Name: WELL LOCATION: 
~~~~~~~~~~~~~~ 

Project Number: Sample latri.<t: groundwater 

Client Weather: 

\"olumc Calculation 

WELL DATA: !DATE: T IME: \Veil Volume 

Casing Di:unc1cr (inches): Casing ti.la tcrial: Diameter gal/ft 

Screened interval (fbTOI\ ): Screen M:u crial: I " 0.0-11 

Static Water Level (fbTOR): Bonom Depth (fbTOR): 2" 0.163 

Elc...'Vuion T op o f\Vell Riser (fmsl): G round Surface Elevation (fmsQ: 3" 0.367 

Elevation Top of Screen (fm sQ: Stick-up (fce1) : 4" 0.653 

Standing \'Olume in gallons: 

~ 
5" 1.020 

l(bouom d<.."Plh - static water lcvc~ x vol L"rlk."'Ularion in table per well diamctcrj : 6" 1.469 

/~ ~ 
PURGING DATA: I Pump Type: ~--\.. ~-' 

Is c<1uipmcn1 dedicated to location? yes no I _ls tubing deai...."":':": :~:.Jron? .&)'CS no 

Depth o f Sample (i.e. Level o f Intake) (fbTOR): "~~ximatc P~~~I!/•..;..~""-

~\l ~·~ \Va1cr Accumul;ncd 
pll Temperature ~ DO l _ .-f~ Appearance & 

Time Lc\'cl Volume (d<-grccs~~ ±le (~ ~ (tbTOR) !g.1llons) 
(units) Odor ·--: - : - ,, 

Initial A~~J=1 ';:::.~ 

~--:c"l~ "V l -' - . 
/a:'-~~ "=i 
"~· ·"""-""" ~~~ -J-

~:~ .-=x.~~ ... 

" 
;....,. -- _,_ 

- '"' ..,. 
"""' 

,, - ... ~ "-"""' ·~~ ~~ 
r..~ _ , 

-~ y 
r- ~-:~ ~ i-;'7 ~ 

'\.~ 

SAMPLING DA ' Jr."TO!\Th~ ~ v START T IME: IENDTIME: 

Method: low-flow with dcdic \Vas well sampled to dryness? yes no 

Initial Water Level (fbTOR): ~ \'(fas well sampled below top of sand pack? yes no 

Final Water Level (fbTOR): Field Personnel: 

PHYSICAL & CHEMICAL DATA: WATER QUALITY MEASUREMENTS 

Appearance: 

Color. 

Odor: 

Scdimcn1 Present? 

REMARKS: 

tr:;. BENCHMARK 
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pH 

(unir:s) 

PR EPARED BY: 

TEMP. SC TURB. DO O RP 

('q (uS) (Nl\J) (ppm) (m') 
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FOP 032.0 

MANAGEMENT OF INVESTIGATION-DERIVED WASTE (IDW) 

PURPOSE 

The purpose of these guidelines is to ensure the proper holding, storage, transportation, and 

disposal of materials generated from field investigation activities that may contain hazardous 

wastes. Investigation-derived waste (IDW) include the following: 

• Drill cuttings, discarded soil samples, drilling mud solids, and used sample 
containers. 

• Well development and purge waters and discarded groundwater samples. 

• Decontamination waters and associated solids. 

• Soiled disposable personal protective equipment (PPE). 

• Used disposable sampling equipment. 

• Used plastic sheeting and aluminum foil. 

• Other equipment or materials that either contain or have been in contact with 
potentially impacted environmental media. 

Because these materials may contain regulated chemical constituents, they must be managed 

as a solid waste. This management may be terminated if characterization analytical results 

indicate the absence of these constituents. 

PROCEDURE 

1. Contain all investigation-derived wastes in Department of Transportation 
(DOT)-approved SS-gallon drums, roll-off boxes, or other containers suitable 
for the wastes. 

~BENCHMARK 
~ENVIRONMENTAL 
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FOP 032.0 

MANAGEMENT OF INVESTIGATION-DERIVED WASTE (IDW) 

2. Contain wastes from separate borings or wells in separate containers (i.e. do 
not combine wastes from several borings/ wells in a single container, unless it 
is a container used specifically for transfer purposes, or unless specific 
permission to do so has been provided by the Benchmark Field Team Leader. 
Unused samples from surface sample locations within a given area may be 
combined. 

3. To the extent practicable, separate solids from drilling muds, decontamination 
waters, and similar liquids. Place solids within separate containers. 

4. Transfer all waste containers to a staging area. Access to this area will be 
controlled. Waste containers must be transferred to the staging area as soon 
as practicable after the generating activity is complete. 

5. 

6. 

7. 

8. 

9. 

10. 

Pending transfer, all containers will be covered and secured when not 
immediately attended. 

Label all containers with regard to contents, origin, date of generation, using 
Benchmark's IDW container label (sample attached). Use indelible ink for all 
labeling. 

Complete the Investigative Derived Waste Container Log (sample attached) as 
waste containers are labeled in order to track and inventory project waste. 
Leave a copy of the log with the site manager or fax copy to the 
owner/ operator as necessary. 

Collect samples for waste characterization purposes, or use boring/well 
sample analytical data for characterization. 

For wastes determined to be hazardous in character, be aware of 
accumulation time limitations. Coordinate the disposal of these wastes 
with the plant manager/ owner/ operator, if applicable. 

Dispose of investigation-derived wastes as follows: 

• Soil, water, and other environmental media for which analysis does not 
detect organic constituents, and for which inorganic constituents are at 
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FOP 032.0 

MANAGEMENT OF INVESTIGATION-DERIVED WASTE (IDW) 

levels consistent with background, may be spread on the Property or 
otherwise treated as a non-waste material as directed by the plant 
manager/ owner/ operator or Project Manager. 

• Soils, water, and other environmental media in which organic compounds 
are detected or metals are present above background will be disposed as 
industrial waste. Alternate disposition must be consistent with applicable 
State and Federal laws. 

• Personal protective equipment, disposable bailers, and similar equipment 
may be disposed as municipal waste, unless waste characterization results 
mandate disposal as industrial wastes. 

W ASTE STORAGE MANAGEMEN T 

Hazardous materials generated on site should be temporarily stored in a secure location that 

is under the control of the owner/ operator or does not allow for vandalism (i.e., within a 

locked building structure or within a locked fenced in area). A waste-staging area should be 

designated on-site by the Project Manager in conjunction with the owner/ operator. 

A TTACHMENTS 

Investigation Derived Waste Container Log (sample) 
Investigation Derived Waste Container Label (sample) 

R EFERENCES 

one 
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FOP 032.0 

MANAGE MENT OF INVESTIGATION-DE RIVED WASTE (IDW) 

tr;;., BENCHMARK 
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Project Name: 

Project N umber: 

INVESTIGATION DERIVED WASTE COJ 

Location: 

Personnel : 

Container 
Contents 

Date Staging Date 
Cc 

-

Number Desc ription Started 

- --

A 
~ 

~I'\..'-~ 
~ -~': 

/ ..:;;;.."-... r\.~~" 
~ ~~-"~ 

,A... ~ ~-..;:;:::" 
, . - ...... ~~ 

.- '"'-"'"""= r:. ~ , _ 
,-..;;, -~ 

""= :::-; 
-

G. B ENCHMARK 
~ENVIRONME NTAL 

EN GI N EER IN G fl 
S C I ENCE, PLLC 

--
"- ""="~ 

A. ~ v 
-

~ -~ 

...~_ 

:v 

""' 

Ended Location Sampled 

-- -------- -- -

A -----
1-=..·~ 

.,~ 

'I""~~~ 

~-~ ~ - ~ 
~'-.-::3 '==7 

.i.==\. "\; ;::'-.L~V 
l-~\ ~ -- "ff/ 
=~'7 ~ 
~~~ 
~.~ ·"~ 
~,.. 

~v ., 

·-r-· 

Prepared By: 
Si c<l: 
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FOP 032.0 

MANAGEME N T OF INVESTIGATION-DE RIVED WAST E (IDW) 

IDW Container Label (sample): 

C:.:.. B ENCHMARK 

~ENV I RONMENTA L 
EN GI N EER IN G Iii 
S C IEN CE, PLLC 

Project Name: 
Project Number: 

Container I.D.: 
Contents/ Matrix: 
Estimated Quantity: 
Date of Generation: 
Date of Sample Collection: 

Contact Name: 
Contact Phone Number: 
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PURPOSE 

FOP 033.0 

MONITORING WELL CONSTRUCTION FOR 
HOLLOW STEM AUGER BOREHOLES 

Wells will be installed within selected boreholes for the purpose of evaluating groundwater 

characteristics. Well installation procedures depend upon the drilling method. This 

procedure describes well construction and installation for boreholes drilled using the hollow 

stem auger method. Refer to the Benchmark's Hollow Stem Auger Drilling Procedures 

FOP. Nominal dimensions and materials for the well are shown in the attached well 

construction diagram. 

PROCEDURE 

1. Advance borehole in accordance with the Benchmark's Hollow Stem Auger 
Drilling Procedure FOP to the required depth. The nominal inside diameter 
(ID) of the auger stem used should be at least 2 inches larger than the outside 
diameter (OD) of the riser and screen selected for the well installation. 
Record the monitoring well construction on the Field Borehole/ Monitoring 
Well Installation Log (sample attached) (see Documentation Requirements for 
Drilling and Well Installation FOP). 

2. 

3. 

4. 

Remove the drill rods and center bit/plug from the auger stem and verify 
borehole depth using weighted measuring tape. 

In the event of an over drill (i.e. borehole depth is more than one foot greater 
than desired base of screen depth), use bentonite chips poured through the 
auger stem to seal the over drilled portion of the borehole. Be sure to note 
bentonite chip thickness on Field Borehole/ Monitoring Well Installation Log. 

Add a maximum of 6 inches of filter pack material through the auger stem to 
the base of the borehole. (Note: This step may be avoided if dense non­
aqueous phase liquids are suspected to be present and it is desirable to have 
the screen and/ or sump at the base of the borehole.) 
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5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

FOP 033.0 

MONITORING WELL CONSTRUCTION FOR 
HOLLOW STEM AUGER BOREHOLES 

Measure the length of the well string (i.e. riser and screen), and lower the well 
string into the well assembly to the desired depth. All measurements during 
the well installation process will be accurate to 0.1 foot. 

Surface pour filter pack material into the annulus between the well and the 
auger stem as the augers are gradually withdrawn from the borehole. Use a 
weighted tape to confirm that the level of sand is maintained within the augers 
at all times. Record material volumes used. 

After filter pack materials are brought to the required level, surface pour 
bentonite chips or pellets into the annulus between the well and the auger 
stem to form the filter pack seal. If necessary to avoid bridging, delayed 
hydration (coated) pellets may be used. Record the volume of material used. 

Allow the bentonite chips/pellets to adequately hydrate for approximately 30 
to 45-minutes. Cap or cover the well top of riser. 

Mix cement/bentonite grout to a smooth consistency using a centrifugal or 
reciprocating pump. Do not hand mix. All water used must be potable 
quality. Record the volume of water used. 

Fill the remaining annulus between the well and the auger stem with grout by 
surface pouring or pumping, and begin withdrawal of the auger string. 
Periodically top the auger string off with additional grout. If groundwater is 
present within the annulus above the bentonite chip/pellet seal, 
cement/bentonite grout will be pressure tremie grouted from bottom to top 
in order to displace groundwater from the borehole. 

When the auger string is withdrawn, center the upper portion of the well riser 
within the borehole, and place drums or barricades around the well for 
protection while the grout cures. Place and lock a security cap (i.e., ]-plug) in 
the opening of the well riser. 

Leave the well undisturbed for at least 24 hours to allow the grout to cure. If 
excessive grout fallback occurs, top off as necessary with bentonite chips or 
additional grout. 
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FOP 033.0 

MONITORING WELL CONSTRUCTION FOR 
HOLLOW STEM AUGER BOREHOLES 

13. Construct the surface completion as shown in the attached Typical 
Monitoring Well Detail (Figure 1). Select flush completions for all locations in 
active operational or high traffic areas, or in other areas where an above grade 
completion would be undesirable. Use aboveground completions in all other 
areas. 

14. Place a dedicated lock on the well or protective casing, and keep well locked 
when not actively attended. 

15. Permanently label the well with the appropriate well identifier as determined 
by the Project Manager or specified in the Work Plan. 

16. Permanently mark a survey location on the north side at the top of the casing 
with a saw cut. Survey all wells for horizontal location and elevation, using a 
surveyor licensed by the State of ew York. Coordinates and elevations will 
be provided in a coordinate system consistent with previous well surveys at 
the Site. Information obtained will include location (x and y) of the well, and 
elevation (;0 of the ground surface, the pad, and the top of riser. 

17. Develop the well as described in the Benchmark Field Operating Procedure 
for Monitoring Well Development. 

18. Manage all waste materials generated during well installation and development 
as described in the Benchmark Field Operating Procedure for Management of 
Investigation Derived Waste. 

A TTACHMEN TS 

Field Borehole/Monitoring Well Installation Log (sample) 
Typical Monitoring Well Detail (Figure 1) 
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FOP 033.0 

MONITORING WELL CONSTRUCTION FOR 
HOLLOW STEM AUGER BOREHOLES 

R EFERENCES 

Benchmark FOPs: 
015 Documentation Requirements for Dnlling and Well Installation 
026 Hollow Stem Auger Dnlling Procedures 
032 Management of Investigation Den"ved Waste 
036 Monitoring Well Development Procedures 
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FOP 033.0 

MONITORIN G WELL CONSTRUCTION FOR 
HOLLOW STEM AUGER BOREHOLES 

rr::... BENCHMARK 
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EN G INEERIN G 8 
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FIELD BOREHOLE/MONITORING WELL 
INSTALLATION LOG 

PROJECT: 
Log of Well No.: 
ELEVATION AND DATUM: 

BORING LOCATION: 

DATE STARTED: DATE FINISHED: 
DRILLING CONTRACTOR: 

TOTAL DEPTH: 
DRILLING METHOD: 

SCREEN INTERVAL: 

CASING: 
DRILLING EQUIPMENT: 

DEPTH TO IFIRST: 
WATER: 

SAMPLING METHOD: LOGGED BY: 

I REG. NO. 
HAMMER WEIGHT: 

RESPONSIBLE PROFESSIONAL: 

A I DROP: 

SAMPLES E 
" 

a. SAMPLE DESCRIPTION ~r~ 
USCS Classification: Color, Moisture Condition,% of Soil Ty . ::;;::_-.:, Pia~ \/\£LL CONSTRUCTION DETAILS 

Fabric, Bedding, \'\feathering/Fracturing, Odor, Ot - ,,,. AND/OR DRILLING REMARKS 
~ :;;-ci , 

~ .s z " " ~ ii ~ " 
Q. .s ~ 1'i. Q. ~ 

'----==".L 
~ ' --=-:< 

VI 
~ ~ VI ~ ... a: 0 

VI .2 Q. ii: ID VI SURFACE ELEVATION (FMSL): 

"~' '-7:-

~ - --1--1- -+-------

-= '~- " +--1--+--t-- r-+-t' ~~~~~---------~ 

--~-- - !- +-------------------------! 

- - - ----·!--------------------- ----·--

r------ - -- ·- ~ -------·---- -----------

Project No: I Benchmark Environmental Engineering & Science, PLLC 
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FOP 033.0 

MONITORING WELL CONSTRUCTION FOR 
H OLLOW STEM AUGER BOREHOLES 

STICK-UP 
OVERBURD[N 
MON ITORING 

WELL 

FIGURE 1 

(fully penetrating) 

VC:NTEO CAP 

DR AIN HOI.( 

-- ~%'g ~--~--~-.~ 
(PllC OR SS) 

/ 

/ 

I §8 
,, 

I W<r 
g;s 

I 
S'° / 

8~ 
aN 

~~ 
o~ 

·~~ 
~~ 

:~ 
"~ 
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/ 

/ 

PROT[Cll\I( SlCEL CASING 
~---- W/ LOCK ANO CAP 

;· .• .. ·. 

/ 

/ 

/ 

/ 

/ 

FLUSH-MOUNT 
OVERBURDEN 
MONI I Ol~ I NG 

WELL 
(partially penetrat ing) 

TYPICAL 
fLUSH-MOUN l 
ROAD BOX 

;, 

~- J- PLUG W/ §:, 
LOCK ~ ~ / 

/ --~---:~-:~,~-~-- -:-;~·7 -~7 
// / / / / 

/ 
/ 

/ 
/ 

/ 
/ 

/ / 

/ 
/ 
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FOP 036.0 

MONITORING WELL DEVELOPMENT PROCEDURES 

PURPOSE 

This procedure describes the methods for the development of newly installed monitoring 

wells and re-development of existing monitoring wells that have been inactive for an 

extended period of time (i.e., one year or more). Monitoring wells are developed after 

installation in order to remove introduced water and drilling fluids, reduce the turbidity of 

the water, and improve the hydraulic communication between the well and the water-bearing 

formation. Well development will not commence until the annular grout seal has cured, but 

will be performed within ten calendar days of well installation. 

P ROCEDURE 

1. All well development will include surge blocking or false bailing with one or 
more of the following fluid removal methods. Well development activities 
may include: 

• Bailing 
• Air Lifting 
• Submersible Pumping 
• Other methods as approved by the Benchmark Field Team Leader. 

• The appropriate water removal method will be selected based on water 
level depth and anticipated well productivity. 

2. Assemble and decontaminate equipment (if necessary), and place in the well. 
Reference the Benchmark Field Operating Procedure for on-Disposable and 
Non-Dedicated Sampling Equipment Decontamination. 

3. Alternate the use of agitation methods with water removal methods, using the 
former to suspend solids in the well water, and the latter to remove the turbid 
water. For example, use a vented surge block to agitate the well, moving up 
and down within the screened interval and then use a pump to clear the well. 
A bailer may be used for both purposes, by surging with the bailer (false 
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4. 

5. 

6. 

FOP 036.0 

MONITORING WELL DEVELOPMENT PROCEDURES 

bailing) for a period within the screened interval, then bailing a volume of 
water from the well. 

When using surging methods, initiate this activity gradually, with short (2 to 3 
feet) strokes. After several passes across the screened interval, increase the 
speed and length of the surge strokes. 

Continue development until the following objectives are achieved: 

• Field parameters stabilize to the following criteria: 
o Dissolved Oxygen: ± 0.3 mg/L 
o Turbidity: ± 10% 
o Specific Conductance: ± 3% 
o ORP: ± 10mV 
o pH: ± 0.1 units 

• The well will generate non-turbid water during continued pumpmg 
typically less than 50 NTU. 

• A minimum of 10 well volumes has been evacuated from the well. 

• In the case of lost water during drilling activities, the volume of water 
removed exceeds twice the volume of water lost to the formation 
during the drilling process, as indicated by the water balance. 

Document the development methods, volumes, field 
measurements, and other observations on the attached 
Groundwater Well Development Log (sample attached). 

parameter 
Benchmark 

ATTACHMENTS 

Groundwater Well D evelopment Log (sample) 

R EFERENCES 

Benchmark FOPs: 
040 Non-Disposable and Non-Dedicated Sampling Equipment Decontamination 
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FOP 036.0 

MONITORING WELL DEVELOPMENT PROCED URES 

~BENCHMARK 
~ENVIRONMENTAL 

ENGINEERIN G 8 
SC IENCE. PLLC 

GROUNDWATER WELL 
DEVELOPMENT LOG 

Pro jccr Name: WELL NUMBER: 

Projcc1 umber. Sample Matrix: 

C licnr: \Veuhcr. 

WELL DATA: IDATF.: TIME: 

Casing Diamc1cr (inches): Casing Material: 

Screened interval (£bTOlt): Screen Ma teria l: 

S1>t«: Water Level (fbTOR): Bouom Depth (fbTOR): 

Ekvacion Top of WclJ Riser (fmsl): lf.trum G round Surface: r.. kan Sea Level 

Eleva tion Top of Screen (fmsl): St;ck-up (fee t): 

PURGING DATA: IDATE: STA RT TIME: 

VOLUME CALCULATION: Volume Cale~) - S111b;1a.oon Criteria 

(B) CasUtgDiamctcr (inchcs): Dia~~l/ ft - : -~ r Criicria 
(A) Total Depth of Well (fbTOll): W~ Volume "~ 

(q Stat;cWaterLcvcl(fbTOR): l/'-"""- ."1(~1 i --;;;~Q +/ - 0.3mg/L 

O ne\VellVolume(V,gallons): A~~ .:___ -~~url>;d;ty +/- 10% 

Y = 0.040811lll2 x((A)-(0} 1 _ ~·a_.<3~1\_ "~8-- ) SC +/- 3% 

~ ~~~i:=-J 0.6~;;::::-7 O RP +/- !OmV 
"'Use the table to the right to calcula te one well volun~ --·~-=~Jo/ t---p-,-1--,--1 --tr-+-,/--0-.-1 u-n-,-;t-

.&... ~~J~~.4(.9 ~~--~---
Field Personnel: _, , :;:;.,_,._ ~ ~~-6 11 

- -:c'\.~a._ v 
EVACUATION STABIL~ ~ ~ ON-.,,:c,.~- , • k , ·~• 

l ime 

REMARKS: 

Water 

Level 
(fbTOR) 

~BENCHMARK 
~ E ' VI RO ME ' TAL 

E G INEERI G 8 
Sc1E. cE. rue 

~~~~,V' T d Accumula1cd 

Volume 

~ 

I~--

,,, 

PREPARED BY: 

DO 
(mg/L) 

O RP 
(mV) 

J\ppcan.ncc & 

Odor 
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P URPOSE 

FOP 040.0 

NON-DISPOSABLE AND NON-DEDICATED 
SAMPLING EQUIPMENT DECONTAMINATION 

This procedure is to be used for the decontamination of non-disposable and non-dedicated 

equipment used in the collection of environmental samples. The purpose of this procedure 

is to remove chemical constituents from previous samples from the sampling equipment. 

This prevents these constituents from being transferred to later samples, or being 

transported out of controlled areas. 

HEALTH AND SAFETY 

itric acid is a strong oxidizing agent as well as being extremely corrosive to the skin and 

eyes. Solvents such as acetone, methanol, hexane and isopropanol are flammable liquids. 

Limited contact with skin can cause irritation, while prolonged contact may result in 

dermatitis. Eye contact with the solvents may cause irritation or temporary corneal damage. 

Safety glasses with protective side shields, neoprene or nitrile gloves and long-sleeve 

protective clothing must be worn whenever acids and solvents are being used. 

PROCEDURE - G EN ERAL EQUIPMEN T 

Bailers, split-spoons, steel or brass split-spoon liners, Shelby tubes, submersible pumps, soil 

sampling knives, and similar equipment will be decontaminated as described below. 

1. Wash equipment thoroughly with non-phosphate detergent and potable­
quality water, using a brush where possible to remove any particulate matter or 
surface film. If the sampler is visibly coated with tars or other phase-separated 
hydrocarbons, pre-wash with acetone or isopropanol, or by steam cleaning. 
Decontamination will adhere to the following procedure: 

G. B ENCHMARK 

~ENVIRONMENTAL 
ENGINEERING 8 
SCIENCE, PLLC 

Page 1of5 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 

2. 

FOP 040.0 

N ON -DISPOSABLE AND N ON-DEDICATED 
SAMPLING EQUIPMEN T DECONTAMINATION 

a. Rinse with potable-quality water; 

b. Rinsed with 10% nitric acid (HN03) solution 1 

c. Rinse with potable-quality water; 

d. Rinse with pesticide grade acetone or methanol 2; 

e. 

f. 

g. 

h. 

Rinse with pesticide grade hexane 2; 

Rinse with deionized water demonstrated analyte-free, such as 
distilled water; 

Air dry; and 

Store in a clean area or wrap in aluminum foil (shiny side out) 
or new plastic sheeting as necessary to ensure cleanliness. 

All non-dedicated well evacuation equipment, such as submersible pumps and 
hailers, which are put into the well, must be decontaminated following the 
procedures listed above. All evacuation tubing must be dedicated to 
individual wells (i.e., tubing cannot be reused). However, if submersible pump 
discharge tubing must be reused, the tubing and associated sample valves or 
flow-through cells used in well purging or pumping tests will be 
decontaminated as described below: 

1 Omjt this step if metals arc nm being analyzed. For carbon steel split spoon samplers, a 1°/o rather than 10°/o HN Q3 solutio n should be used. 
'This solvent rinse can be omi tted if organics arc !!ill being analyzed. Alternatively, if apprm·al from the NYSDEC has been gran ted, use pesticide 

b>rade isopropanol as the cleaning solvent. Isopropano l is better suited as a cleaning solvent that acetone, methanol and hexane for the following 
reasons: 

Acetone is a parameter analyzed for on the Target Compo und Li st ( r CL); therefore the detection of acetone in samples collected 
using acetone rinsed equipment is su spec t~ 

/\lmost al l grades o f methanol contain 2-butanone (Methyl Ethyl Ketone, MEK) contamination. As for acetone, 2-butanone is a 
T CL compound. Thus, the detection of 2-butanone in samples collected using methanol rinsed eq uipment is suspect. In addition, 
methanol is much more hazardous than either isopropanol or acetone. 

Hexane is no t miscible with water (hyd rophobic) and therefore, is not an effective rinsing agent unless the sampling eq uipment is dry. 
fsopropanol is extremely miscible in water (ampho teric), making it an effective rinsing agent on either wet o r dry equipment. 
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FOP 040.0 

NON-DISPOSABLE AND NON-DEDICATED 
SAMPLING EQUIPMEN T DECONTAMINATION 

a. Pump a mixture of potable water and a non-phosphate detergent 
through the tubing, sample valves and flow cells, using the submersible 
pump. 

b. Steam clean or detergent wash the exterior of the tubing, sample 
valves, flow cells and pump. 

c. Pump potable water through the tubing, sample valve, and flow cell 
until no indications of detergent (e.g. foaming) are observed. 

d. Double rinse the exterior of the tubing with potable water. 

e. Rinse the exterior of the tubing with distilled water. 

f. Store in a clean area or wrap the pump and tubing assembly in new 
plastic sheeting as necessary to ensure cleanliness until ready for use. 

3. All unused sample bottles and sampling equipment must be maintained in 
such a manner that there is no possibility of casual contamination . 

4. Manage all waste materials generated during decontamination procedures as 
described in the Benchmark Field Operating Procedure for Management of 
Investigation Derived Waste. 

PROCED URE - SU BMERSIBLE P U MPS 

Submersible pumps used in well purging or purging tests will be decontaminated thoroughly 

each day before use as well as between well locations as described below: 

D aily D econtamination Procedure: 

1. Pre-rinse: Operate the pump in a basin containing 8 to 10 gallons of potable 
water for 5 minutes and flush other equipment with potable water for 5 
minutes. 
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2, 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10 . 

FOP 040.0 

NON-DISPOSABLE AND NON-DEDICATED 
SAMPLING E QUIPMENT DE CONTAMINATION 

Wash: Operate the pump in 8 to 10 gallons of non-phosphate detergent 
solution ~.e., Alconox) for 5 minutes and flush other equipment with fresh 
detergent solution for 5 minutes. 

Rinse: Operate the pump in a basin of potable water for 5 minutes and flush 
other equipment with potable water for 5 minutes. 

Disassemble pump. 

Wash pump par ts with a non-phosphate detergent solution (i.e., Alconox). 
Scrub all pump parts with a test tube brush or similar device. 

Rinse pump with potable water. 

Rinse the inlet screen, the shaft, the suction interconnection, the motor lead 
assembly, and the stator housing with distilled/ deionized water. 

Rinse the impeller assembly with 1 % nitric acid (HN03). 

Rinse the impeller assembly with isopropanol. 

Rinse the impeller assembly with distilled/ deionized water. 

Between Wells Decontamination Procedure: 

1. Pre-rinse: Operate the pump in a basin containing 8 to 10 gallons of potable 
water for 5 minutes. 

2. Wash: Operate the pump in 8 to 10 gallons of non-phosphate detergent 
solution (i.e., Alconox) for 5 minutes. 

3. Rinse: Operate the pump in a basin of potable water for 5 minutes. 

4. Final rinse the pump in distilled / deionized water. 
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FOP 040.0 

NON-DISPOSABLE AND NON-DEDICATED 
SAMPLING EQUIPMENT DECONTAMINATION 

ATTACHMENTS 

None 

R EFERENCES 

Benchmark FOPs: 
032 Management of Investigation-Derived Waste 
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FOP 046.0 

SAMPLE LABELING, STORAGE & SHIPMENT PROCEDURES 

P URPOSE 

The collection and analysis of samples of environmental media, including soils, groundwater, 

surface water, and sediment, are the central activities of the field investigation. These 

samples must be properly labeled to preserve its identity, and properly stored and shipped in 

a manner that preserves its integrity and chain of custody. This procedure presents methods 

for these activities. 

SAMPLE LABELING PROCEDURE 

1. Assign each sample retained for analysis a unique 9-digit alphanumeric 
identification code or as indicated in the Project Work Plan. Typically, this 
code will be formatted as follows: 

Sample I.D. Example: GW051402047 

Sample m atrix 

GW 
GW = groundwater; SW = surface water; 
SUB = subsurface soil; SS = surface soil; 
SED = sediment; L = leachate; A = air 

05 Month of sample collection 

14 Day of sample collection 

02 Year of sample collection 

047 Consecutive sample number 

2. Consecutive sample numbers will indicate the individual sample's sequence in 
the total set of samples collected during the investigation/ sampling event. 
The sample number above, for example, would indicate the 47ch sample 
retained for analysis during the field investigation, collected on May 14, 2002. 
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FOP 046.0 

SAMPLE LABELING, STORAGE & SHIPMENT PROCEDURES 

3. 

4. 

Affix a non-removable (when wet) label to each sample container. The 
following information will be written on the label with black or blue ink that 
will not smudge when wet: 

• Project number 

• Sample ID (see Step 1 above) 

• Date of sample collection 

• Time of sample collection (military time only) 

• Specify "grab" or "composite" sample with an "X" 

• Sampler initials 

• Preservative(s) (if applicable) 

• Analytes for analysis (if practicable) 

Record all sample label information in the Project Field Book and on a Sample 
Summary Collection Log (see attached samples), keyed to the sample 
identification number. In addition, add information regarding the matrix, 
sample location, depth, etc. to provide a complete description of the sample. 

SAMPLE STORAGE PROCEDURE 

1. 

2. 

3. 

Immediately after collection, placement in the proper container, and labeling, 
place samples to be retained for chemical analysis into resealable plastic bags. 

Place bagged samples into an ice chest filled approximately half-full of double 
bagged ice. Blue ice is not an acceptable substitute for ice. 

Maintain samples in an ice chest or in an alternative location (e.g. sample 
refrigerator) as approved by the Benchmark Field Team Leader until time of 
shipment. Periodically drain melt-water off coolers and replenish ice as 
necessary. 
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4. 

5. 

6. 

FOP 046.0 

SAMPLE LABELING, STORAGE & SHIPMENT PROCEDURES 

Ship samples on a daily basis, unless otherwise directed by the Benchmark 
Field Team Leader. 

Maintain appropriate custody procedures on coolers and other sample storage 
containers at all times. These procedures are discussed in detail in the Project 
Quality Assurance Project Plan, Monitoring Plan or Work Plan. 

Samples shall be kept in a secure location locked and controlled (i.e., locked 
building or fenced area) so that only the Project Field Team Leader has access 
to the location or under the constant visual surveillance of the same. 

SAMPLE SHIPPING PROCEDURE 

1. Fill out the chain-of-custody form completely (see attached sample) with all 
relevant information. The white original goes with the samples and should be 
placed in a resealable plastic bag and taped inside the sample cooler lid; the 
sampler should retain the copy. 

2. Place a layer of inert cushioning material such as bubble pack in the bottom of 
cooler. 

3. Place each bottle in a bubble wrap sleeve or other protective wrap . To the 
extent practicable, then place each bottle in a resealable plastic bag. 

4. 

5. 

6. 

Open a garbage bag (or similar) into a cooler and place sample bottles into the 
garbage bag (or similar) with volatile organic analysis (VOA) vials near the 
center of the cooler. 

Pack bottles with ice in plastic bags. At packing completion, cooler should be 
at least 50 percent ice, by volume. Coolers should be completely filled, so that 
samples do not move excessively during shipping. 

Duct tape (or similar) cooler drain closed and wrap cooler completely in two 
or more locations to secure lid, specifically covering the hinges of the cooler. 
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FOP 046.0 

SAMPLE LABELING, STORAGE & SHIPMENT PROCEDURES 

7. Place laboratory label address identifying cooler number (i.e., 1 of 4, 2 of 4 
etc.) and overnight delivery waybill sleeves on cooler lid or handle sleeve 
(Federal Express). 

8. Sign the custody seal tape with an indelible soft-tip marker and place over the 
duct tape across the front and back seam between the lid and cooler body. 

9. Cover the signed custody seal tape with an additional wrap of transparent 
strapping tape. 

10. Place "Fragile" and "This Side Up" labels on all four sides of the cooler. 
"This Side Up" labels are yellow labels with a black arrow with the arrowhead 
pointing toward the cooler lid. 

11. For coolers shipped by overnight delivery, retain a copy of the shipping 
waybill, and attach to the chain-of-custody documentation. 

ATTACHMENTS 

Soil/Sediment Sample Summary Collection Log (sample) 
Groundwater/Surface Water Sample Summary Collection Log (sample) 
Wipe Sample Summary Collection Log (sample) 
Air Sample Summary Collection Log (sample) 
Chain-Of-Custody Form (sample) 

REFERENCES 

None 
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FOP 046.0 

SAMPLE LABELING, STORAGE & SHIPMENT PROCEDURES 

tr::.. BENCHMARK 
~ EN Vlll:QN Mll:N T "' ~ 

EN (;.INf:Ell: I N O 8 

S e 1U• Ct: PLLC 

Field ID Location 
QC 

Type 

Depth 
(feet) 

from to 

~ 
I. Sec QAPP for sampling frequency and acrua1 number o f QC . ......,........ '~ 

Analytical 
Parame te rs 

2. C WM - clc:1r, wide-mouth gfass jar with Tctlon-lincd C:lp. ~A._~~__JE>:!:;:?;ll 
3. HDPE - high density polyethylene borde. ,~, 

tr;.. B ENCHMARK 

~ENVIRONMENTAL 
E NGINEERING M 
S C IEN CE. PLLC 

Containers Date 

SOIL/SEDIME 

SAMPLE CO LLECTION SUMMARY l 

Time 
Sampler 
In itials 

Comments 
(e.g. problems encountert:d , ref. 10 nriJ 
location changes, depth changes, impo. 
matrix obse rv:u ioos or description, gr. 

thickness, e tc.) 

4. i\·IS/MSD/MSB - Matrix Spike, Matrix Spike Duplic:uc, Matrix Spike Blank. 

5. BD - Blind Duplicate - indicate location o f duplica!e. 
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FOP 046.0 

SAMPLE LABELING, STORAGE & SHIPMENT PROCE DURES 

tr::.. BENCHMARK 
~ fNVl l'IONM EHT 4~ 

fH G1 Nf f: l'< l "' G 8 
S Ct [N C I. P LLC 

GROUNDWATER/SURFACE WA'I 
SAMPLE COLLECTION SUMMARY L 

Comments 

QC 
Depth 

Analytical Sampler (e.g. probltms cncoun1crcd, ref. 10 varia 
Field ID Location 

Type 
(feet) 

Parame rers 
Containe rs Date T ime 

Ini tials 
k>cation changes, dcplh changes, impor 
matrix observations or description, gr.t 

from to 
thickness, etc.) 

- -

- - ~ 
J : =.::;:=-/ 

<- f; l" /I ... 
.... ;;:_'£ .::: '~ "" --=--A ~ ,,l A. 

"-" ~ == ~ = ~ 
~"'--7 - ~' ~-~ ~ ~~ - ~ --- -- - A.~- - ~ ~ ... 

r oe, ~~ ~:JS/ 
~--

v 
- --
-- ,____ ~ - ~~~-~~ 

~- ' ~~: ~~ ...:- ,- ? 
Eq11jpairncRinwcBll!Oks . /'our""'4daoN;:td•wtroirrorlmtN~h '*!ll ,•-¥~mn#~·'OtF - alafe'/u<n.y aflJ><rsamp/i"!, mdhodJ><r"-!J. AM!T-:!f .,·.U /hos<panimdmaM!r-:!dfor;•lh< samplu m. 
tht JtJmt dig. I-ISL Alttals am bt SHbrlituttd l!J Oll!J tht J\:leta/J ana!Jz!tl for that ..._ tlk11t •MorffMl rmii.T"f,.-M. ..iax..t to11ltilttr}. Maleh ti{Hipmtnt Hsttl for to111ti t11tldl tf tolk'l'nl to d11HJ/t anal)1t. Nott dtio11;jtd »Pltr lot # or tlili/ig. 
11tfJlll{odurmiefo (...~fklt. \,.~ .... ~~ ~~ , , , ,~ ' 

MUMSilLMSIJ -Co/IHI a1 a fi"l'""fl a{t ptr 20 wmpla a{~"-!:f. ~~ / -~~ /.,· 1/N samplu mllmtd 1/N '""" ~· .. , . .. 

l~:C~ ~--- 7 
Ekk!...J.!11mk · Polfr dtan dcioniZ!d 11ultr {lmd aI final dti.TJll ' ..,[, • - ..-. ·~san'M" silt. Colitd jitkl blanA!J tJI a Jrrq11e11g rf 1 µr lot</ dtioni~d imln : Nolt » ti/tr hi n11111btr and dala in Ifft for dtcow in 'CAmnttnlt' 1tdi1 

lnv-... ·~ ... ·on ~n·vtti lli'asre / In WJ rharactaizaa'nn ::~•5",,;;..t.' ' - ._.~ .~~~U dml#J rf rk..-011 folitb and J<il Pkast 110lt 1111mbtr ( dmm! fJJld lmt/J on col/tdio11 ~· 
iYJi= A i=;1 

t. See QAPP fer sampling fn.~ and actual number of QC S.1flll~-..... 
2 C\VM - clear, wick-mouth gl:15s jat" "';th Teflon-lined op. 

3. HOPE - high <k=ity polyethylene bottle. 
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4. FD - Field D.iplicatc. 
5. MS/~CSD/MSB - fl. farri.x Spike. ~tatrix Spike Duplicate, f\ fatrix Spike Blank. 

6. BD - Blind D.iplicatc. 
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FOP 046.0 

SAMPLE LABELING, STORAGE & SHIPMENT PROCEDURES 

~BENCHMARK 
~ fM VIJtONM(N Tlo t. 

[N GlrllUILNG 8 
Sc irHCC. PLLC WIPE SAMPLE COLLE CT ION SUMMARY l 

Comments 

Fie ld ID Location 
QC 

Analytical Parameters Containers Date Tim e 
Sam ple r (e.g. problems eocoun1ettd, ref. to varia 

Type Ini t ia ls location changes, imponant obsuvatio1 
descriptions, e1c.) 

---

----- -- - - -- -----· --

A. 

/ E;."'\ 
/ - 7 .... 

- - ~ 
x· 'tjJ) 
~~'/d ~ _, 

~~ "\...~ -: --:' ... 

~ 
~ ~~ --

A~ 
~-~ --

---

"---:::-= ~ ,--:y 
~~~; 

c- ..... _~"i_"~ 'CE.: ~ 
~ '~~~~'--"- ~ 7 - ,_.....,,,.. ~ '{/ I. SccQAPPforsampllng f«.-qucncyandactualnumbcr ofQCsa _ ......_ --- - -2. CWM - clear, wide-mouth glass jar with Teflon-lined cap. _ ~ 

3. FD-FieldDupl icatc. ~ ~~ -:=;.. 

4. FB·FieldBlank . ~ ~.:.-~--.,_ 

5. RS - Ri~ale .. . . . =- :--....... .~ "" 
6. No Matnx Spike, Matnx Spike Dupl1ca1e or Ma,1 ..-'~~·:-.• ..u.~.i'•~ 1 r ~. 
7. Rinsaies should be taken at a rate of I per day dun""":~~"'-i~n reusable equipment is used. 
8. Wipe sample FB collected by wiping unused glove (an~s~\ e ~ enl corning into contact with sampled surface) wi1h prepared gauze pad and place in sample jar. Take at a rate of I F 

20 samples . ... 

9 . Wipe sample FDs taken adjacent to original sample a1 a rate: 

I 0. EH : Ex1ract and Hold 
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FOP 046.0 

SAMPLE LABELING, STORAGE & SHIPMENT PROCEDURES 

tr:.,.. 8 ENCHMARK 

~ E HVlllONM[Nl ~ ... 
[ NGINU!. R <NC A 
$ c 1r.N c l!. PLLC 

Fie ld IO Locat io n 
QC 

Type 

~ 

, '=.\. 

Analytical Pa ramete rs 

~ 
/,:.~ 

'~-,-::,"~ -" 
'-~ ·' .... ~ L . ""'" 
~~~ 
E4..~ -~' 

~ 

"--- ~ -;;;;7 " ~ ----~ 
L Sec QAPP fo, sampl;ng fr<'!ucncy •nd •ctu•I numbe<~ ~· ~ 

2. SC - Summa Canister. -
3. TB· Tcdlar Bag (quantity}. .= 

AIR SAMPLE COLLECTION SUMMARY L 

Comments 

Conta ine rs Date Time 
Sample r (e.g. problems cocountcttd, rd. 10 varia 
Init ials location ch:mgcs, iruponant obscrvatior 

descriptions, etc.) 

~:. ~ 

·"'~ -::-f ~ 

~';:1'/°1 " ..... ~==-=" / ..... 
<-: "-. vv~-? 

~ 
...... ~ _ _ -;:::/ 

' j'~~/ 
·-""~-- ~ .XI~~~..,. 

'"=-- ._-:,1 ~- ;..... './ 

~/ "-/ 

~2 

·~" ~ -.:.'\. ~~ 
.~~ 
~ .... 
~ 

4 . No Matrix Spike, Matrix Spike Duplicate, Ma1rix Spike Bl an~-f;r::i'~~licates, Field Blanks or Rinsa1es collected for air samples. 
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FOP 046.0 

SAMPLE LABELING, STORAGE & SHIPMENT PROCEDURES 

Projcc1 No. Project Name 

~ttl/1111 ~ 
~ 

Samplers (Signature) ii 
e 
0 
u 

"" .D 
0. Date Time E ~ Sample Identifica tion 

8 

/:'-. 
4.- :7 "'·- . '< .. ""'"'\./: ~ 

A "'' :V :~ · A 

'ff'- ~y· .~ ~ ;, ""'. ;~ 

~--.~ ~ """:i2 .= :\. 
' - ' 

~:7 

.. : - .. :· ,\;!·~ ~: ~ ~ !)-
~~~!---= : ~~/ 

.~\..~!~ 
-

_ ,:,~~; 
/:'~ _: :,,.-- ' 

Possible Hazard Identification: '"Ei:-2:.., ~~:f'!e D isposal: 
0 Non-hazard 0 Flammable D Skin lrri tacu...... D P°'-E·': -. . __ n :t' "" erurn ro Client 0 Disposal by Lab D Archive 

Tumaround Time Required: ~' _X/ QC Level: -~-Nonna! 0 Rush 0 ' - 1.0 II . 0 111.0 Project Specific (specify): _, 
Relinquished by: (Signature) Da1c -i~::~~~~aturC} ·~1~· ~ 

-·,...-.a. ~\ 
Relinquished by: (Signa ture) Date Time 

tr:
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~:(Signature) 

Dare Time REii-LARKS: 

Date Time 

REMARKS 

-

(mos.) 
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PURPOSE 

FOP 047.0 

SCREENING OF SOIL SAMPLES FOR ORGANIC 
VAPORS DURING DRILLING ACTIVITIES 

This procedure ts used to screen soil samples for the presence of volatile orgaruc 

constituents (VOCs) using a field organic vapor meter. These meters will be either 

photoionization detector (PID) or flame-ionization detector (FID) type. This screening is 

performed at the drilling and sampling location as a procedure for ensuring the health and 

safety of personnel at the site and to identify potentially contaminated soil samples for 

laboratory analysis. All soil samples will be field screened to provide a vertical profile of soil 

contamination by volatile organic substances. 

PROCEDURE 

1. Calibrate air-monitoring equipment in accordance with the appropriate 
Benchmark's Field Operating Procedures or manufacturers recommendations 
for calibration of field meters. 

2. Collect split-spoon (or other sampler) samples tn accordance with 
Benchmark's Split Spoon Sampling Procedure FOP. 

3. When the split-spoon or other sampler is opened or accessed, shave a thin 
layer of material from the entire length of the core. 

4. Scan the core visually and with the PID or FID noting stratification, visible 
staining, or other evidence of contamination. 

5. Based on this initial scan of the sample, collect approximately 100 milliliters 
(ml) of soil using a decontaminated or dedicated stainless steel spatula, scoop, 
or equivalent. Place this soil into a labeled wide-mouth glass jar approximately 
1/z to % full and seal with aluminum foil and a screw top cap. Alternatively, 
the soil may be placed into a clean, re-sealable plastic bag and sealed. Be sure 
to leave some headspace above the soil sample within the sealed container. 

~BENCHMARK 
~ENVIRONMENTAL 
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6. 

7. 

8. 

9. 

FOP 047.0 

SCREENING OF SOIL SAMPLES FOR ORGANIC 
VAPORS DURING DRILLING ACTIVITIES 

Place field screening sample (i.e., jar or bag) in a location where the ambient 
temperature is at least 70° Fahrenheit. 

Leave the field screening sample bag for at least 30 minutes, but no more than 
60 minutes. 

Carefully remove the screw top cap from the jar and slowly insert the tip of 
the organic vapor meter (PID or FID) through the aluminum foil seal making 
the smallest hole possible. Alternatively, unseal a portion of the plastic bag 
just big enough to insert the probe of a calibrated PID. 

Record the maximum reading in parts per million by volume (ppmv) on the 
Field Borehole Log or Field Borehole/Monitoring Well Installation Log form 
(see attached samples) (see Documentation Requirements for Drilling and 
Well Installation FOP), at the depth interval corresponding to the depth of 
sample collection. 

A TTACHMENTS 

Field Borehole Log (sample) 
Field Borehole/Monitoring Well Installation Log (sample) 

R EFERENCES 

Benchmark FOPs: 
010 Calibration and Maintenance of Portable Flame Ionization Detector 
011 Calibration and Maintenance of Portable Photoionization Detector 
015 Documentation Requirements for Drilling and We// Installation 
058 Split Spoon Sampling Procedures 
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FOP 047.0 

SCREENING OF SOIL SAMPLE S FOR ORGANIC 
VAPORS DURING DRILLING ACTIVIT IES 

(';:;..BENCHMARK 
~ENVIRONMENTAL 

ENGIN(EAING 8 
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FIEill BOREHOLE LOG 

PROJECT: 
Log of Boring No.: 

BORING LOCATIOO: REVATIClll Al\IOOATUM 

DRtlllf\13 CCHTRACTCR: DATE STARTED: DA TE FINIStE.D: 

ORILLIN3~ TOTALDEPTtt SCREEN INTERVAL: 

DRILLl/'G EOUIPfwENT: ()SJTH TO IFIRST: ICCM'L CASING: 
WATER: 

SAi/PUNG METHOD: LOGGED BY: 

HANMER WEIGHT: 1 ~ RESPOOSIBLE PROFESSIONAf.: I REG. NO. 

SMf'LES i ... SMf'LE OE=1PTICJN 

~ ~ 
(.;' ~ ~ .e 

uses Oassificalion: Color, Moisture Condition.% of Soil Type, Tex~icity, . ! ~ j ~ REMARl<S 

i 
. a. 
~ ~ j 

z "' Fabric, Bed<ing. Wealhering'Frac:luring, <An, m/' c:-- I 
0 "' 

,_ 
0 

.:i 0. a: "' SlJlFACE ELEVA TlON (FMSL): /'-- /' ~ 

~ '~ ?\ 
- - - ~°"-~ ~ - --, .,_ A "'.:...:.._"· 

~~"'- x i-::= ... ,,,,. 

<~~EJ~~~~~i 
-- - _ ,_ ~"-.- - ~ 

~~.-J ~7 . 
A.'\.~='~ ... 

,_._~~~r - - ,_ - - - -~ .::-...- ~ ---

A.. ~~.:~~ -~ v 
,~ ....... 

"'~''"'.:~~J , __ 
~--=' 

~~"'- '--'::''- _. 
~ ' - '\.~ ,;___:...,. X-I 

~~ ~- 'r/ --,7 
~-'" - """'" ~ ... ,_ 

~ :~ ..,._ 
~ -- ~;\ '7" 

.. ~ i.;,;,:~ . 

· - - -
__ ,, 

--
-- - - -- ~-~ 

ABANOONMENT: 

Vokxne of cemenl/bericri:e goi.t required: V::n,Z x7.48 z gallons 

Vol0016 of cemenl/berionite g-oJ. Installed: gallons 

Has bridging of gou ocx:un-ed? 0 195 0 no 
If yes, explain resol!Aic:n: 

Method of nstallalion: 

-No: I Bend:unarl< Environmental Engineering & Science, PLLC 

~BENCHMARK 
~ ENVIRONM ENTA L 

E NGINEERING B 
S CIE NCE, PLLC 

bonlholedeplh • ft. 

borehole diameter "' ft . 

borehole radius s. ft . 

I Figure 
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FOP 047.0 

SCREENING OF SOIL SAMPLES FOR ORGANIC 
VAPORS DURING DRILLING ACT IVITIES 

{';::;.,. BENCHMARK 

~ENVIRONMENTAL 
EN G• NEt R1Nc a 
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FIELD BOREHOIB/MONITORING WELL 
INSTALLATION LOG 

PROJECT: 
Log of Well No.: 

BORING LOCATION: 
ELEVATION AND DATUM: 

DRILLING CONTRACTOR 
DATE STARTED: DA TE FINISHED: 

DRILLING METHOD: 
TOT Al DEPTH: SCREEN INTERVAL: 

DEPTH TO !FIRST: ICOMPL CASING: 
DRILLING EQUIP!.ENT: WATER 

SAMPLING t.ETHOD: LOGGED BY: 

I 

RESPONSIBLE PROFESSIONAL: 

I 
REG. NO. 

11!1M>ER WEIGHT: DROP: .... 
SAM'LES 

K 0 ~~-~~ ~ ci lo ~ 
~ 

s 
uses Classification: Color Moislure Condilion % rJ Soil T 7>,:;::-' - asti . WELL CONSTIRUCTION DETAILS z "' a; "' c 

.c "' 
Q. s ~ 8 ~ Fabric, EJe<k;ng, Wea1hering/Fractl.fing, Odor, Ot -~ - · ! AND'OR DRILLING REMARKS g. Q. ~ z 

0 ~ <J) j >- "' 0 --·-! 
<J) 

0.. a'. a: A <D <J) SURFACE ELEVATION (FMSL): ~ "-= LI 
- - - X"=-' ~;~ 

~ .~~- - ~ 1- · 
~~~ g§J ~~ 

I-

~~ ~ , ;.~- -_ 
I- >-- - ,_ 

I-

--~~-~~ --
A. ~' - "~V 

<~ ~~~~~ - -----

~-~ 
~~,~~ --~ ~ -=- ... 

j :=i--- ;') .,._ 
·" -,r-=.t ~ ~ ,...._ ~I ...., -. .... ~~ 

~- -= ,'ii ~ 
--L!!t... .. =· - ,_ 

1-- - -
......... ~~ -

-- ·-- - - -- ----------

- 1--

-- - - - ,_ 
- --- 1-- --- - --

PrcjedNo: I Benchmark Environmental Engineering & Science, PILC 
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FOP 054.0 

SOIL DESCRIPTION PROCEDURES 
USING THE UNIFIED SOIL CLASSIFICATION SYSTEM (USCS) 

PURPOSE 

This guideline presents a means for insuring consistent and proper field identification and 

description of collected soils during a project (via, split-spoon (barrel) sampler, hand auger, 

test pit etc.). The lithology and moisture content of each soil sample will be physically 

characterized by visual observation in accordance with Bureau of Reclamation Standards as 

modified from the Unified Soil Classification System (USCS). This method of soil 

characterization describes soil types based on grain size and liquid and plastic limits and 

includes moisture content. This FOP is fairly consistent with ASTM Designation: D 2488 

"Standard Practice for Description and Identification of Soils (Visual-Manual Procedure)." 

When using this FOP to classify soil, the detail of description provided for a particular 

material should be dictated by the complexity and objectives of the project. However, more 

often than not, "after the fact" field information is required later in the project, therefore, 

every attempt to describe the soil as completely as possibly should be made. 

Intensely weathered or decomposed rock that is friable and can be reduced to gravel size or 

smaller by normal hand pressure should be classified as a soil. The soil classification would 

be followed by the parent rock name in parenthesis. Projects requiring depth to bedrock 

determinations should always classify weathered or decomposed bedrock as bedrock (i.e., 

landfill siting). The project manager should always · be consulted prior to making this 

determination. 

PROCEDURE 

ssemble necessary equipment and discuss program reqwrements with drilling contractor. 

(r;;. B ENCHMARK 
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FOP 054.0 

SOIL DESCRIPTION PROCEDURES 
USING THE UNIFIED SOIL CLASSIFICATION SYSTEM (USCS) 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Calibrate air-monitoring equipment in accordance with the appropriate 
Benchmark's Field Operating Procedures or manufacturers recommendations 
for calibration of field meters. 

Collect desired soil sample in accordance with appropriate Benchmark FOP 
(i.e., split-spoon sampling, hand augering, test pitting etc.). 

Shave a thin layer off the entire length of the sample to expose fresh sample. 

Photograph and scan the sample with a photoionization detector (PID) at this 
time, if applicable, in accordance with Benchmark's Screening of Soil Samples 
for Organic Vapors During Drilling Activities FOP. 

Describe the sample using terminology presented in the Descriptive Terms 
section below. 

Record all pertinent information in the Project Field Book and Field Borehole 
Log (sample attached) or Field Borehole/Monitoring Well Installation Log 
(sample attached). 

fter the sample has been described, place a representative portion of the 
sample in new, precleaned jars for archival purposes. Label the jar with a 
sample identification number, sample interval, date, project number and store 
in a secure location. 

If the soil is to be submitted to a laboratory for analysis, collect the soil sample 
with a dedicated stainless steel sampling tool, place the sample into the 
appropriate laboratory-supplied containers, and store in an ice-chilled cooler 
staged in a secure location in accordance with Benchmark's Sample Labeling, 
Storage and Shipment Procedures FOP. 

All remaining soil from soil sample collection activities shall be containerized 
in accordance with Benchmark's Management of Investigative-Derived Waste 
(IDW) FOP and/ or the Project Work Plan. 

CA BENCHMARK 
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FOP 054.0 

SOIL DESCRIPT ION PROCEDURES 
USING THE UNIFIED SOIL CLASSIFICATION SYSTE M (U SCS) 

D ESCRIPTIVE TERMS 

All field soil samples will be classified in accordance with the Unified Soil Classification 

System (USCS) (modified from ASTM D2488) presented in Figures 1 and 2 (attached) and 

using the descriptive terms detailed in this section. It is desirable to supplement the uses 
classification with a geologic interpretation of the soil sample that is supported by the soil 

descriptive terms presented in this section as well as the attached Figures. 

Use the following descriptive terms when classifying soils: 

• Group N ame (USCS, see Figure 2) 

• Group Symbol (USCS, see Figure 2) 

• Angularity (ASTM D2488; Table 1) 

o Angular - particles have sharp edges and relatively planar sides with 
unpolished surfaces 

o Subangular - particles are similar to angular description but have rounded 
edges 

o Subrounded - particles have nearly planar sides but have well-rounded corners 
and edges 

o Rounded - particles have smoothly curved sides and no edges 

• Particle Shape (ASTM D2488; Table 2) 

o Flat - particles with width/thickness > 3 

o Elongated - particles with length/width > 3 

o Flat and Elongated - particles meet criteria for both flat and elongated 

• Moisture Condition (ASTM D2488; Table 3) 

o Dry- absence of moisture, dusty, dry to the touch 

o Moist - damp, but no visible water 
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FOP 054.0 

SOIL DESCRIPTION PROCEDURES 
USING THE UN IFIED SOIL CLASSIFICATION SYSTE M (USCS) 

o Wet - visible free water, usually soil is below water table 

• Reaction with Hydrochloric Acid (HCl) (ASTM D2488; Table 4) 

o None - no visible reaction 

o Weak- some reaction, with bubbles forming slowly 

o Strong-violent reaction, with bubbles forming immediately 

• Consistency of Cohesive Soils (ASTM D2488; Table 5) 

o Very soft - squeezes between fingers when fist is closed; easily penetrated 
several inches by fist 

o Soft - easily molded by fingers; easily penetrated several inches by thumb 

o Firm - molded by strong pressure of fingers; can be penetrated several inches 
by thumb with moderate effort 

o Stiff - dented by strong pressure of fingers; readily indented by thumb but can 
be penetrated only with great effort 

o Very stiff - readily indented by thumbnail 

o Hard - indented with difficultly by thumbnail 

• Cementation (ASTM D2488; Table 6) 

o Weak - crumbles or breaks with handling or slight finger pressure 

o Moderate - crumbles or breaks with considerable finger pressure 

o Strong-will not crumble or break with finger pressure 

• Structure (Fabric) (ASTM D2488; Table 7) 

o Varved - alternating 1 mm to 12 mm (0.04 - 0.5 inch) layers of sand, silt and 
clay 

o Stratified - alternating layers of varying material or color with the layers less 
than 6 mm (0.23 inches) thick; note thickness 

o Laminated - alternating layers of varying material or color with the layers less 
than 6 mm (0.23 inches) thick; note thickness 

o Fissured - contains shears or separations along planes of weakness 

fr:A B ENCHMARK 
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FOP 054.0 

SOIL DESCRIPTION PROCEDURES 
USING THE UNIFIED SOIL CLASSIFICATION SYSTEM (USCS) 

o Slickensided - shear planes appear polished or glossy, sometimes striated 

o Blocky - cohesive soil that can be broken down into small angular lumps 
which resist further breakdown 

o Lensed - inclusion of small pockets of different soils, such as small lenses of 
sand scattered through a mass of clay; note thickness 

o Homogeneous - same color and appearance throughout 

• Inorganic Fine-Grained Soil Characteristics (ASTM D2488; Table 12) 

o Dry Strength (ASTM D2488; Table 8) 

• None - the dry specimen crumbles with the slightest pressure of 
handling 

• Low - the dry specimen crumbles with some finger pressure 

• Medium - the dry specimen breaks into pieces or crumbles with 
considerable finger pressure 

• High - the dry specimen cannot be broken with finger pressure. The 
specimen will break into pieces between the thumb and a hard surface. 

• Very High - the dry specimen cannot be broken between the thumb 
and a hard surface 

o Dilatency (ASTM D2488; Table 9) 

• 

• 

• 

None - no visible change in the specimen 

Slow - water slowly appears on the surface of the specimen during 
shaking and does not disappear or disappears slowly upon squeezing 

Rapid - water quickly appears on the .surface of the specimen during 
shaking and disappears upon squeezing . 

o Toughness (ASTM D2488; Table 10) 

• Low - only slight pressure is required to roll the thread near the plastic 
limit. The thread and the lump are weak and very soft. 

• Medium - medium pressure is required to roll the thread to near the 
plastic limit. The thread and the lump are soft. 
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FOP 054.0 

SOIL DESCRIPTION PROCEDU RES 
USING THE UNIFIED SOIL CLASSIFICATION SYSTEM (USCS) 

• High - considerable pressure is required to roll the thread to near the 
plastic limit. The thread and the lump are firm. 

• Plasticity (ASTM D2488; Table 11) 

o Nonplastic - a 3 mm (0.12 inches) thread cannot be rolled at any water 
content 

o Low Plasticity - the thread can barely be rolled, and crumbles easily 

o Medium Plasticity - the thread is easy to roll and not much time is required to 
reach the plastic limit before crumbling 

o High Plasticity - it takes considerable time rolling and kneading to reach the 
plastic limit; the thread can be rolled several times before crumbling 

• Relative Density of Cohesionless (Granular) Soils 

o Very loose - easily penetrated 30 cm (1.2 inches) with 13 mm (0.5 inch) rebar 
pushed by hand 

o Loose - easily penetrated several cm with 13 mm (0.5 inch) rebar pushed by 
hand 

o Medium dense - easily to moderately penetrated with 13 mm (0.5 inch) rebar 
driven by 2.3 kg (6 pound) hammer 

o Dense - penetrated 0.3 m (1 foot) with difficulty using 13 mm (0.5 inch) rebar 
driven by 2.3 kg (6 pound) hammer 

o Very dense - penetrated only a few cm with 13 mm (0.5 inch) rebar driven by 
2.3 kg (6 pound) hammer 

• Color (use Munsel® Color System) 

• Particle Size (see Figure 3) 

o Boulder - larger than a basketball 

o Cobble - grapefruit, orange, volleyball 

o Coarse Gravel - tennis ball, grape 

o Fine Gravel - pea 

o Coarse Sand - rock salt 
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FOP 054.0 

SOIL DESCRIPTION PROCEDURES 
USING THE UNIFIED SOIL CLASSIFICATION SYSTEM (USCS) 

o Medium Sand - opening in window screen 

o Fine Sand - sugar, table salt 

o Fines (silt and clay) - cannot visually determine size (unaided) 

• Gradation 

o Well Graded (GW, SW) - full range and even distribution of grain sizes 
present 

o Poorly-graded (GP, SP) - narrow range of grain sizes present 

o Uniformly-graded (GP, SP) - consists predominantly of one grain size 

o Gap-graded (GP-SP) - within the range of grain sizes present, one or more 
sizes are rmssmg 

• Organic Material - Organic soils usually have a dark brown to black color and 
may have an organic odor. 0 ften, organic soils will change color, for example, 
black to brown, when exposed to the air. Some organic soils will lighten in color 
significantly when air-dried. Organic soils normally will not have a high 
toughness or plasticity. The thread of the toughness test will be spongy. 

o PEAT - 50 to 100 percent organics by volume, primary constituent 

o Organic (soil name) - 15 to 50 percent organics by volume, secondary organic 
constituent 

o (Soil name) with some organics - 5 to 15 percent orgarucs by volume, 
additional organic constituents 

• Fill Materials - All soils should be examined to see if they contain materials 
indicative of man-made fills. Man-made fill items should be listed in each of the 
soil descriptions. Common fill indicators include glass, brick, dimensioned 
lumber, concrete, pavement sections, asphalt, metal, plastics, plaster etc. Other 
items that could suggest fill include buried vegetation mats, tree limbs, stumps etc. 
The soil description for a fill material should be followed by the term "FILL", i.e., 
for a ·sandy silt with some brick fragments the description would be "SANDY 
SILT (ML), with brick fragments (Fill)". The · size and distribution of fill 
indicators should be noted. The limits (depth range) of fill material should be 
determined and identified at each exploration location. 
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FOP 054.0 

SOIL DESCRIPTION PROCEDURES 
USING THE UN IFIED SOIL CLASSIFICATION SYSTEM (USCS) 

• Other Constituents / Characteristics 

o Additional constituents and/ or pertinent soil characteristics not included in 
the previous categories should be described depending on the scope and 
objectives of the project. Observations that may be discussed include: 

• Oxide staining 

• Odor 

• Origin 

• Presence of root cast 

• Presence of mica 

• Presence of gypsum 

• Presence of calcium carbonate 

• Percent by volume of cobbles & boulders with size description and 
appropriate rock classification 

o Other pertinent information from the exploratory program should be 
recorded, if it would be useful from a biddability / constructability perspective. 
The conditions that should be listed include caving or sloughing, difficulty in 
drilling and groundwater infiltration. 

SOIL D ESCRIPTIONS 

Generally, soil descriptions presented in this FOP are not intended for civil engineering 

(construction) purposes, but rather for hydrogeologic and contaminant transport purposes. 

As such, the visual-manual tests performed are somewhat limited in that they are only 

performed in order to indicate important information about potential hydraulic properties of 

a soil. Therefore, at a minimum, soil descriptions should include: 

• Color (using Munsell® charts) at moist condition, include mottling 

• Field moisture condition; 
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FOP 054.0 

SOIL DESCRIPTION PROCEDURES 
USING THE UNIFIED SOIL CLASSIFICATION SYSTEM (USCS) 

• Percentage estimates of various grain sizes present (fines, sand, gravel); 

• Plasticity (see Descriptive Terms section of this FOP); 

• Consistency/Density (see Descriptive Terms section of this FOP); 

• Other important geologic information such as consolidation, gravel size and 
shape, visible internal structure, root holes, mica, odors, etc. 

Based on these data, and in conjunction with the flow charts provided m the ASTM 

Standard (see Figure 2), the soil is given a USCS group name and a two-letter symbol. If fill 

is identified, indicate the word FILL after the soil description (parenthetically). 

I 
I 
I The first step in this FOP is to determine if the sample is predominantly fine-grained or 

I predominantly coarse-grained (see Figure 3). Coarse-grained soils are relatively easy to 

identify, however descriptions of fine-grained soils can be more difficult, requiring additional 

I 
I 
I 
I 
I 
I 
I 
I 
I 

field tests to assist the field geologist arrive at the proper soils classification. These tests are 

explained in detail in the ASTM Standard. Generally, the differentiation between silt and 

clay is based on plasticity and "texture". However, tests for dry strength and dilatency, along 

with plasticity, can be very helpful and are recommended in the ASTM Standard. If 

additional tests are performed, in addition to plasticity, to classify the fines, record them with 

the soil description on the logs. D oing this will assist the reader (i.e., Project Manager) to 

follow the logic used to describe a soil (e.g., medium plasticity, low dry strength = elastic silt 

[MH]; not a lean clay [CL]). 
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FOP 054.0 

SOIL DESCRIPTION PROCEDURES 
USING THE UNIFIED SOIL CLASSIFICATION SYSTEM (USCS) 

Fines described in the classification should be modified by the plasticity (e.g., nonplastic 

fines, low plasticity fines, etc.) reserving the words "silt" and "clay" for the uses group 

name. This applies to fine-grained and coarse-grained soils. 

According to a note in the ASTM Standard, percentage of grain size can be estimated in 

ranges using the words "few", "little'', "some" and "mostly". This FOP discourages the use 

of these modifiers based on practical reasons: (1) the range of percentages in a given word 

may cross a name designation on the flow charts used for classification, and (2) these words 

are meaningless to someone who does not have the obscure table in front of them for 

reference. Accordingly, this FOP encourages estimating grain sizes in percentages or range 

of percentages (e.g., "about or approximately 10% fine sand"; or "20-25% nonplastic fines). 

When estimating percentages of grain sizes, make sure that all of the estimates add up to 

100%. Keep in mind, the "break over" percentages for fines in a coarse-grained soil and for 

sand or gravel in a fine-grained soil (refer to Figure 2). For example, do not say "10 to 20% 

nonplastic fines" when the "break over" occurs into a new uses group name at 15% fines. 

In summary, adhering to the ASTM Standard and the guidelines outlined in this FOP will 

provide uniformity in soil descriptions of field personnel. Pertinent criteria and their 

appropriate order are provided at the top of each boring log field sheet. Prior to 

mobilization to the field, field staff should make sure to have laminated copies of the ASTM 

Standard flow charts and tables as well as this FOP (as necessary). Some examples of 

complete soil descriptions are as follows: 
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FOP 054.0 

SOIL DESCRIPTION PROCEDURES 
USING THE UNIFIED SOIL CLASSIFICATION SYSTEM (USCS) 

Coarse-grained Soil 
CLA Y GRAVEL with SAND (GC): dark olive gray (SY 3/2), wet, about 
SO% fine to coarse gravel, about 30% fine sand, about 20% low plasticity 
fines, subrounded gravel to 2-inch diameter of greenstone and chert. 

Fine-grained Soil 
LEAN CLAY with SAND (CL): dark olive gray (SY 3/2), moist, about 80% 
fines, about 20% fine to medium sand, trace fine gravel, medium plasticity, 
firm, root holes. 

BORIN G AND MONITORING W ELL INSTALLATION LOGS 

One of the most important functions of a boring/monitoring well installation log, besides 

transmitting the soil description, is to show where the "data" (soil samples) were collected, 

I giving the reader an idea of how reliable or representative the description is. An example of 

a completed boring and monitoring well installation log is attached to this FOP. 

I 
I 
I 
I 
I 
I 
I 
I 
I 

On the example and sample logs, depths of attempted and recovered or non-recovered 

interval are shown. Do not include the "water level" symbol (inverted triangle) on the logs; 

instead, indicate the depth at which groundwater was first encountered and, as necessary, the 

depth to water at borehole/monitoring completion in the space provided on the log header. 

Also shown on the example and sample logs is the symbol for samples collected for 

chemical analysis and PID scan measurements. Odor, if noted, will be shown on the logs in 

the soil description; however, odor, if noted, is subjective and not necessarily indicative of 

specific compounds or concentrations. Also attached to this FOP is a disclaimer and log 

symbols used, which should be provided with each set of logs within the project final report. 
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FOP 054.0 

SOIL DESCRIPTION PROCEDURES 
USING THE UNIFIED SOIL CLASSIFICATION SYSTEM (USCS) 

Remember: field borehole/monitoring well installation logs should be EAT, ACCURATE, 

and LEGIBLE. Don't forget that the well completion diagram completed for each well 

requires details of the surface completion (i.e., flush-mount, stick-up etc.). It is the 

responsibility of the field staff to double-check each log (i.e., percentages, classifications, well 

construction details etc.) prior to implementing into a final report. A registered professional 

(i.e., professional engineer, PE or professional geologist, PG) must review each log and will 

be ultimately responsible for its content and accuracy. 

REQUIRED E QUIPMEN T 

• Knife 

• E ngineer's rule / measuring tape 

• Permanent marker 

• Pre-cleaned wide-mouth sample jars (typically provided by the driller) 

• Pre-cleaned wide-mouth laboratory sample jars (provided by the laboratory) 

• Stainless steel sampling equipment (i.e., spoons, spatulas, bowls etc.) 

• 1 Ox hand lens 

• Hydrochloric acid 

• ASTM D2488 flow charts (preferably laminated) 

• ASTM D2488 test procedures (Tables 1 through 12) (preferably laminated) 

• Camera (disposable, 35 mm or digital) 

• Munsell soil color chart 

• Project Field Book/ field forms 
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FOP 054.0 

SOIL DESCRIPTION PROCEDURES 
USING THE UNIFIED SOIL CLASSIFICATION SYSTEM (USCS) 

ATTACHMENTS 

Figure 1; Field Guide for Soil and Stratigraphic Analysis 
Figure 2; USCS Soil Classification Flow Chart (modified from ASTM D2488) 
Figure 3; Illustration of Particle Sizes 

Field Borehole Log Explanation 
Field Borehole Log (sample) 
Field Borehole Log (completed example) 
Field Borehole/Monitoring Well Installation Log Explanation 
Field Borehole/Monitoring Well Installation Log (sample) 
Field Borehole/Monitoring Well Installation Log (completed example) 

REFERENCES 

American Society for Testing and Materials, 2000. ASTM D2488: Standard Practice for 
D escription and Identification of Soils (Visual-Manual Procedure). 

State of California, Department of Transportation, Engineering Service Center, 
Office of Structural Foundations, August 1996. Soil & Rock Logging Classification Manual 
(Field Guide), l?J Joseph C. de Larios. 

Benchmark FOPs: 
010 Calibration and Maintenance of Portable Flame Ionization D etector 
011 Calibration and Maintenance of Portable Photoionization D etector 
015 Documentation Requirements for Drilling and Well Installation 
025 Hand A ugering Procedures 
032 Management of Investigation-Den.ved Waste 
046 Sample Labeling,, Storage and Shipment Procedures 

047 Screening of Soil Samples for Organic Vapors During Drilling Activities 
058 Split-Spoon Sampling Procedures 
065 Test Pit Excavation and Logging Procedures 
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FOP 058.0 

SPLIT-SPOON SAMPLING PROCEDURES 

PURPOSE 

This guideline presents the methods for usmg a split-spoon sampler for collecting soil 

samples from a boring and for estimating the relative in-situ compressive strength of 

subsurface materials (ASTM D 1586). Representative samples for lithologic description, 

geochemical analysis, and geotechnical testing will be collected from the subsurface materials 

using the split-spoon sampler. 

PROCEDURE 

1. 

2. 

3. 

4. 

Place plastic sheeting on a sturdy surface to prevent the split-spoon and its 
contents from coming in contact with the surface (several layers of sheeting 
may be placed on the surface so that they may be removed between each 
sample or as needed). 

Lower the sampling string to the base of the borehole. Measure the portion 
of the sampling string that extends above surrounding grade (i.e. the stickup). 
The depth of sampling will equal the total length of the string (sampler plus 
rods) minus the stickup length. 

Measure sampling depths to an accuracy of 0.1 feet. If field measurements 
indicate the presence of more than 0.3 feet of disturbed materials in the base 
of the borehole (i.e. slough), the sampler will be used to remove this material, 
after which a second sampling trip will be made. 

Select additional sampler components as required (i.e., leaf spring core retainer 
for clays or a sand trap for non-cohesive sands). If a retainer or trap is not 
used, a spacer ring will be used to hold the liners in position inside the 
sampler. 

5. For driving samples, attach the drive head sub and hammer to the drill rods 
without the weight resting on the rods. For pushing samples using the rig 
hydraulics, skip to Step 9. . 
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6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

FOP 058.0 

SPLIT-SPOON SAMPLING PROCEDURES 

Mark four 6-inch intervals on the drill rods relative to a reference point on the 
drill rig. With the sampler resting on the bottom of the hole, drive the 
sampler with the 140 lb. hammer falling freely over a 30-inch fall until 24 
inches have been penetrated or SO blows applied. 

Record the number of blows per 6 inches. Determine the "N" value by 
adding the blows for the 6 to 12-inch and 12 to 18-inch intervals of each 
sample drive. 

After penetration is complete, remove the sampling string. Avoid removing 
sampling string by hitting up on the string with the hammer as this can cause 
the sample to fall from the bottom of the split-spoon sampler. The sampling 
string should be removed via cable lifting or rig hydraulics. If sample 
retention has been poor, let the sampling string rest in place for at least 3 
minutes, then rotate clockwise at least 3 times before removing from the 
borehole. 

For pushed samples (i.e., using rig hydraulics), mark four 6-inch intervals on 
the drill rods relative to a reference point on the rig. Use the rig pull-down to 
press the sampler downward until 24 inches have been penetrated or no 
further progress can be made with the full weight of the rig on the sampler. 

Remove the split-spoon sampler from the sampling string and place on the 
plastic-covered surface. 

Open the split-spoon sampler only when the Benchmark field geologist is 
prepared to describe and manage the sample. 

Describe the sample in accordance with the Unified Soil Classification System 
in accordance with the Benchmark FOP: Soil Description Procedures Using 
the Unified Soil Classification System (USCS). 

Record all information in accordance with Benchmark's FOP: Documentation 
Requirements for Drilling and Well Installation. 
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FOP 058.0 

SPLIT-SPOON SAMPLING PROCEDURES 

14. Collect a portion of the sample for field screening as described in the 
Benchmark FOP: Screening of Soil Samples for Organic Vapors During 
Drilling Activities. 

15. If applicable, collect soil samples for volatile organic constituents (VOCs). If 
applicable, collect sample for semi-volatile, metals, geotechnical, or other off­
site analysis. 

16. The samples will be labeled, stored and shipped in accordance with the 
Benchmark's FOP: Sample Labeling, Storage and Shipment Procedures. 

ATTACHMENTS 

none 

REFERENCES 

Benchmark FOPs: 
015 Documentation Requirements for Dniling and Well Installation 
046 Sample Labeling, Storage and Shipment Procedures 
04 7 Screening of Soil Samples for Organic Vapors During Drilling Activities 
054 Soil Description Procedures Using the Unified Soil Classification System (USCS) 
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QAPP FOR SI/RAS WORK PLAN 

FORMER D ESPATCH INDUSTRIES FACILITY 

LABORATORY CERTIFICATIONS & QA MANUAL ARE AVAILABLE UPON 

REQUEST 

0040-002-300 
l.':\Bcnchm;1rk\Clicnrs\Dt:sp.1h:h \SI R.\ S Work Pl.1n \QAPP\ Dcsp:uch • QAPP rcxt.dcx: 
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LORIE. RIKER, P.E. 
PROJECT ENGINEER 

EDUCATION 

Bachelor of Applied Science (Civil Engineering), University of Waterloo, Canada, 1992 
Master of Applied Science (Environmental Engineering), University of Guelph, Canada, 1994 

REGISTRATION AND AFFILIATIONS 

Professional Engineer, New York 
Certified OSHA 40-Hour Hazardous Waste Site Training 

SUMMARY OF EXPERIENCE 

Ms. Riker has over 10 years of environmental engineering experience that has focused on 
industrial regulatory compliance assistance; Phase I environmental site assessments; remedial 
investigations and feasibility studies; detailed design; and construction administrations. Ms. Riker 
has assisted with remedial investigation work plans for investigation of groundwater, soil, surface 
water, and sediment at various industrial facilities contaminated with chlorinated and non­
chlorinated solvents, petroleum products, heavy metals, and PCBs. She has evaluated and 
prepared detailed cost estimates ofremedial alternatives for groundwater, soil, and sediment. Ms. 
Riker has been involved with various design projects including design reports, detailed drawings 
and specifications, bidding assistance, and construction administration. 

DETAILED EXPERIENCE 

May 2003 to Present 
Project Engineer, Benchmark Environmental Engineering & Science, PLLC, Buffalo, NY 

• Prepared the design report for an IRM groundwater collection and pretreatment system (air 
stripping) at the former Brainerd Manufacturing Facility in Rochester, New York. 

• Preparing a Corrective Measures Study/Feasibility Study for the Former Al Tech Specialty 
Steel facility in Dunkirk, New York for cleanup of soil, sediment, and groundwater 
contaminated with heavy metals, chlorinated solvents, and PCBs. 

• Assisted in preparing the Annual Post-Closure Monitoring and Maintenance Report for the 
closed Marilla Street Landfill in Buffalo, New York. 

• Conducted a Phase I Environmental Site Assessment for an industrial manufacturing facility 
in North Tonawanda, New York in accordance with ASTM E 1527-00. 

• Assisting with a feasibility study for a Western New York NPL Site that was formerly an 
animal glue and adhesives manufacturing plant. 
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LORIE. RIKER, P.E. 
PROJECT ENGINEER 

December 1996 to April 2003 
Project Engineer (Grade ES), Malcolm Pirnie, Inc., Orchard Park, NY 

• Assisted in the development and implementation of a bioremediation plan for approximately 
20,000 cubic yards of diesel fuel-contaminated soils as part of a Brownfields urban site 
restoration project for the City of Buffalo and a private industrial client. 

• Prepared an RI/FS Work Plan for investigation of groundwater, soil, surface water, and 
sediment at an industrial manufacturing facility. 

• Coordinated remedial investigation activities at the Wurlitzer Park site. Responsibilities 
included preparation of subcontract agreements, and scheduling and oversight of contractors 
involved in the clearing and investigation of this heavy metal-contaminated property. 

• Performed feasibility studies for remediation of: TCE-contaminated groundwater at a former 
metal parts manufacturing facility, and heavy metal-contaminated soil and groundwater at a 
former wood preserving facility . 

• Performed a detai led design of a collection and treatment system for groundwater 
contaminated with chlorinated solvents. 

• Performed Phase I Environmental Site Assessments for multiple industrial, commercial, and 
vacant properties in accordance with ASTM E 1527. 

• Assisted in performing environmental regulatory compliance audits for numerous active 
industrial facilities. Responsibilities included researching and interpreting applicable 
environmental regulations, and preparing reports to summarize the findings and prioritize 
corrective measures. 

• Assisted with environmental regulatory compliance audits at Gibraltar Steel's New York 
facilities, and coordinated audits at Gibraltar Steel's other facilities nationwide. The audits 
covered all of the major existing environmental regulatory programs, as well as applicable 
local or state regulations and potential upcoming regulatory requirements. 

• Served as the environmental compliance manager for a porcelain insulator manufacturing 
facility and completed regulatory reporting requirements including TP550 forms, Form R 
reports, Tier II reports, hazardous waste reports, storm water permitting, and discharge 
monitoring reports. 

• Prepared a Spill Prevention Report for an industrial facility in accordance with the New York 
State Department of Environmental Conservation Chemical Bulk Storage regulations. 

• Assisted in preparing a Spill Prevention Control and Countermeasure (SPCC) Plan for 
General Electric Company's Tonawanda facility. Work included review of numerous federal 
and state regulations pertaining to PCB-contaminated oils and wastes. 
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LORIE. RIKER, P.E. 
PROJECT ENGINEER 

February 1995 to November 1996 
Engineer, ENVIRON Corporation, Princeton, NJ 

• Developed a remedial design work plan and feasibility study for gas compressor stations in 
New York operated by a major national natural gas pipeline company. 

• Conducted a focused FS for a former tableware product manufacturing and plating facility . 
The FS consisted of evaluating groundwater remedial alternatives (extraction well for 
containment, two-phase extraction of DNAPL, air stripping, cavitation UV-oxidation, and 
carbon treatment) and the associated engineering cost estimates. 

• Developed engineering cost estimates for groundwater remedial alternatives at a former resin 
manufacturing facility for litigation support in a cost-recovery case. Other aspects of the 
project included present worth and recovery period analyses using risk-based target 
groundwater concentrations. 

• Assisted in preparing a briefing report on corrective action planning for a former industrial 
water meter facility . Work included a regulation search, groundwater modeling, and 
engineering cost estimates associated with groundwater remedial alternatives. 

• Performed Phase II sampling of soil, sediment, surface water, and groundwater at a valve 
manufacturing facility in North Carolina. 

• Provided oversight of site investigation and remediation activ1t1es at an aluminum 
manufacturing facility in Pennsylvania and a groundwater sampling program at a glass 
manufacturing facility in New Jersey. 

• Provided on-site quality control ofremediation and decommissioning activities as part of the 
independent quality assurance team for a former veterinary feed additives and 
pharmaceuticals manufacturing faci lity (Superfund site) in Pennsylvania. Developed a 
construction quality assurance plan for hazardous and nonhazardous building demolition and 
developed the work plan for lower vault waste remediation. 

PUBLICATIONS/PRESENTATIONS 

• Riker, L. E., McManus, A. C., "Energize Your Business," presented at the Fall Seminar of the 
New York Water Environment Association, Genesee Valley Chapter, Industrial Issues 
Committee, Webster, NY, November 1, 2001. 

• Riker, L. E., McManus, A. C. , Sanders, L. A., "Life After Registration: Integrating 
Environmental Management Systems into Business and Operating Cultures," Proceedings, 
94th Annual Conference and Exhibition of the Air and Waste Management Association, 
Orlando, FL, June 26, 2001. 
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LORIE. RIKER, P.E. 
PROJECT ENGINEER 

• Riker, L. E., McManus, K. R. , Kreuz, D. E., Mistretta, M. V., "Trash to Treasure: 
Revitalization of Buffalo's Waterfront," presented at a Conference of the New York State 
Society of Professional Engineers, Erie/Niagara Chapter, Environmental Affairs Committee, 
Buffalo, NY, January 10, 2001. 

• Secker, L. E., Talley, J. W., "Bioremediating a Buffalo Brownfield: A Comparison ofBench­
Scale Soil Biotreatability Results to Full-Scale Remediation," Proceedings, Thirtieth Mid­
Atlantic Industrial and Hazardous Waste Conference, Villanova University, Philadelphia, PA, 
July 12-15, 1998. 
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THOMAS H. FORBES, P.E. 
PROJECT MANAGER 

EDUCATION 

BS (Chemical Engineering) 1988; State University of New York at Buffalo 

Graduate of State University of New York at Buffalo School of Management Center for Entrepreneurial 
Leadership; 2002 

Graduate-level courses in Biological Principles of Engineering and Hazardous Waste Management through the 
State University of New York at Buffalo Department of Environmental Engineering 

REGISTRATION AND AFFILIATIONS 

Professional Engineer, New York 
Professional Engineer, Ohio 
Certified OSHA 40-Hour Hazardous Waste Site Training 
ISO 14000 Lead Auditor Training - April 1998 
Member - American Institute of Chemical Engineers 
Member - American Society of Testing Materials 

SUMMARY OF EXPERIENCE 

Mr. Forbes has over 16 years environmental engineering experience, with a particular focus on hazardous 
waste site investigation and remediation as well as industrial wastewater treatment projects. Investigations 
and cleanups on which Mr. Forbes has actively participated or directed have involved dozens of sites 
contaminated with a wide range of materials, including PCBs, dioxins, chlorinated solvents, heavy metals, 
cyanide, radioactive isotopes, and petroleum contamination. 

REPRESENTATIVE PROJECT EXPERIENCE 

June 1998 to Present: Benchmark Environmental Engineering & Science, PLLC 

• Currently serving as Project Manager for NY State Voluntary Cleanup efforts at a former degreasing and 
electroplating facility in Rochester, NY. Designed a 20 gpm groundwater recovery and onsite treatment 
system, and developed an NYSDEC and NYSDOH-approved program for subslab vapor sampling and data 
evaluation. 

• Prepared a Phase II RCRA Facility Investigation Report and FS/CMS for a former steel products 
manufacturing facility in Dunkirk, NY. 

• Currently serving as Project Manager for two western New York NPL sites. 
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REPRESENTATIVE PROJECT EXPERIENCE (CONT.) THOMAS H. FORBES, P.E. 
PROJECT MANAGER 

• Designed a 75 gpm groundwater treatment system and 300 CFM soil vapor extraction system, and currently 
serving as quality assurance officer for remedial efforts at the Steelfields site (former LTV Steel/Hanna 
Furnace Site), Buffalo, NY. 

• Re-engineered a petroleum collection and groundwater remediation system at the former Bethlehem Steel 
Lackawanna Site. The revised system has increased petroleum removal by 200% from a prior consultant' s 
design. 

• Project Manager for numerous petroleum and MGP site investigation and cleanup projects in the City of 
Buffalo. 

• Served as Project Manager and Project Engineer for design-build remediation of the East Aurora Senior 
Center, a brownfields redevelopment site located in East Aurora, New York. The work involved excavation 
and off-site disposal of contaminated soils beneath an existing building floor, and remediation of an outdoor 
petroleum spill area using Oxygen Release Compound® 

• Prepared soil I fill removal work plan for open lots in the Hickory Woods Neighborhood, Buffalo, NY. 

• Developed and implemented a site investigation plan for the Franczyk Park site, located in Buffalo, NY. 
The project involved investigation of the source of arsenic and iron compounds leaching from the soils at 
this park/playground area. The park is located over redeveloped property formerly housing an agricultural 
chemical distribution facility. 

• Served as project manager for development of a Remedial Action Work Plan for the Urbana Landfill Site, a 
Class 2 Hazardous Waste Landfill Site located in Central New York. The innovative and cost-efficient 
approach includes: enhanced soil and synthetic cover over portions of the site; limited waste relocation and 
steep slope regrading; soil vapor extraction of chlorinated VOCs in source areas; a downgradient perimeter 
groundwater extraction well system; groundwater remediation utilizing advanced oxidation treatment; and 
adjacent stream bank erosion protection. 

• Served as project manager for a petroleum release investigation at a central New York manufacturing 
facility . The project involved direct-push borings to delineate the extent of soil and groundwater 
contamination resulting from a former leaking underground storage tank at the facility. 

• Assisted in the development of a voluntary cleanup plan for remediation of a 120-acre former steel 
manufacturing site in Buffalo, NY. The property, contaminated with heavy metals, poly-nuclear aromatic 
hydrocarbons, and aromatic volatile organic compounds, will be cleaned-up for re-use as a light 
manufacturing and office complex. Specific assistance involved preparation of site investigation plans and 
development of risk-based screening levels for use in delineating areas requiring remediation, and 
development of a Community Air Monitoring Plan, Site Health and Safety Plan, QA/QC Plan and a Citizen 
Participation Plan to be implemented during cleanup activities. 
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REPRESENTATIVE PROJECT EXPERIENCE (CONT.) THOMAS H. FORBES, P.E. 
PROJECT MANAGER 

June 1988 to June 1998 Malcolm Pirnie, Inc. 

• Assisted the City of Buffalo Department of Community Development in implementing an emergency PCB­
contaminated soil removal effort from a residential neighborhood in Buffalo, NY. Responsibilities included 
coordination of hazmat excavation contractor and secure landfill, preparation of an emergency excavation 
and confirmatory sampling plan, and oversight of community air monitoring during the removal work. 

• Performed a Feasibility Study and prepared an Engineering Design Report for remediation of PCB­
contaminated soils and sediments at the Columbus McKinnon Corporation, Tonawanda, New York. 
Responsibilities included detailed evaluation of several remedial processes, completion of design 
calculations and remedial cost estimates, and preparation of a final report for submission to NYSDEC. 

• Assisted in performance of a Feasibility Study for the West Valley Nuclear Demonstration Site. The 
Feasibility Study evaluated alternatives for remediation of groundwater contaminated with radioactive 
isotopes from a former containment area release. 

• Performed Phase II Site Assessments for two vacant industrial properties in the City of Buffalo as part of 
the City's brownfields redevelopment efforts. The assessments eventually led to re-sale of the properties to 
a local manufacturing firm. 

• Assisted in the design and performed start-up of a groundwater remediation system for Moog, Inc., a 
Western New York aerospace parts manufacturer. The project, performed on a design-build basis, involved 
preparation of design plans, securing contractor bids for construction, and start-up of the remediation 
system, which incorporates filtration and air stripping to remove volatile organic contaminants from 
groundwater. 

• Designed and implemented groundwater monitoring well decommissioning procedures for the Love Canal 
site, Niagara Falls NY. The project was performed on behalf ofNYSDEC and included abandoning of 
monitoring wells no longer used in the Love Canal landfill or in adjoining neighborhoods. 

• Assisted in completion of a Feasibility Study and remedial design of a 220 gpm groundwater remediation 
system for a Class 2 Hazardous Waste Site in Syracuse, New York. 

• Designed and successfully implemented an innovative groundwater treatment system for the Mercury 
Aircraft, Inc. Class 2 hazardous waste site in Dresden, New York: Responsibilities included preparation of 
design plans and specifications for an advanced oxidation process and low profile air stripper, securing 
regulatory approvals and permits for air emissions and water discharges, construction oversight and 
treatment system start-up. 

• Served as project manager and lead engineer for Phase 1 Environmental Site Assessments at over a dozen 
various industrial, commercial and vacant properties in Western New York. 

• Prepared an environmental monitoring plan for remediation of PCB-contaminated sediments in the St. 
Lawrence River along the General Motors, Inc. Powertrain Division facility in Massena, New York. 

TH F. HW Page 3 of 4 



I 
·I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

PUBLICATIONS/PRESENTATIONS (CONT.) THOMAS H. FORBES, P.E. 
PROJECT MANAGER 

• Prepared a work plan and assisted in completion of a remedial investigation and feasibility study for a 
solvent-contaminated Class 2 hazardous waste site in Central New York. 

• Assisted in the performance of a Feasibility Study for remediation of volatile organic, PCB and heavy 
metal-contaminated soils and ground water at the Rochester Fire Academy, Rochester, New York. 

• Developed and implemented Health and Safety Plans for over 12 industrial and municipal hazardous waste 
sites and landfill facilities in Western New York in accordance with 29 CFR 1910.120. 

PUBLICATIONS/PRESENTATIONS 

• Forbes, Thomas H. and Frappa, Richard H. "Innovative Remedial Measures for the Mercury Aircraft Site" 
Proceedings of the Purdue University SOth Annual Industrial Waste Conference, May 1995. 

• Frappa, Richard H., Forbes, Thomas H. and McManus, Anne Marie "A Blast to Remediate" Industrial 
Wastewater, July/ August 1996. 

• Forbes, Thomas H. and McManus, Anne Marie "Advanced Oxidation Technology and Application" 
Proceedings of the University at Buffalo 28th Mid-Atlantic Industrial and Hazardous Waste Conference, July 
1996. 

• Forbes, Thomas H. et al - "Pay to Throw in Buffalo" Proceedings of 1997 Solid Waste Association of North 
America annual conference. 

• Forbes, T.H. & Werthman, P.H."Development of Site-Specific Cleanup Levels for Commercial 
Redevelopment of a Large Former Steel Works," presented at the Brownfields 2000 Conference, Atlantic City 
NJ, October 2000. 

• Forbes, Thomas H. and Frappa, Richard H. "Innovative Remedial Measures Almost 10 Years Later at the 
Former Mercury Aircraft Site" Proceedings of the National Groundwater Association Northeast Conference, 
October 2002. 
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BRYAN C. HANN 
PROJECT HYDROGEOLOGIST 

EDUCATION 
Bachelor of Arts (Geology), Alfred University, 1993 
Graduate-level courses in Hydrogeology (Course 1 Groundwater Hydrology and Course 8 
Contaminant Hydrogeology) through Wright State University's IRIS Program (6 Graduate 
Credits) 

REGISTRATION 

40-Hour OSHA Health and Safety Training; September 1994 
8 Hour OSHA Refresher; February 15, 2001 
Troxler® Certified Nuclear Moisture-Density Gauge Operator 
DOT Hazardous Materials Training (Section 172.704 (HM 126F)) 
Confined Space Rescue Certified (CFR 1910.146) 
Rad Worker II (8 Hour)(IO CFR 835 .901 and DOE Notice 441 .1); February 7, 2001 

SUMMARY OF EXPERIENCE 

Mr. Hann has over seven years experience in the environmental field at numerous industrial, 
commercial and hazardous waste sites throughout the North and Southeast (United States). A 
summary of projects Mr. Hann has been involved with include RI/FS, Phase I and II 
Investigations, various remediation projects, Landfill Expansion/Construction (municipal and 
RCRA), Landfill Annual Groundwater Monitoring, RI/FS, RCRA Facility Investigations, 
Geophysical Surveys, Due Diligence and several focused investigations of varying scopes of work. 
Specifically, Mr. Hann has project management as well as field experience which include remedial 
construction oversight, groundwater/surface water/soil and sediment sampling and analyses, 
ambient air sample collection, landfill gas monitoring, monitoring well installation/development, 
test pit excavation and preparation of reports on these activities. Mr. Hann is also proficient in 
AutoCAD® 2002, Visual MODFLOW®, Aquitest®, GIS/KEY®, ArcView GIS, Rockware® 
Hydrochem and Microsoft® Office software applications. 

DETAILED EXPERIENCE 

May 21, 2001-present 
Proj ect Hydrogeologist, TurnKey E nvironmental Restoration, LLC, Buffalo, New York 

• Supervised drilling activities for a Soil Vapor Extraction (SVE) system installation during 
Post Closure of the Urbana Landfill located in Urbana, New York. Duties included logging 
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BRYAN C. HANN 
PROJECT HYDROGEOLOGIST 

soil descriptions and SVE well and observation well installation using air rotary drilling 
techniques. 

• Managed and supervised field activities associated with a Soil and Groundwater Investigation 
at the Webster Block property leased by All Right Parking of Buffalo, New York and owned 
by the City of Buffalo Department of Public Works. Duties included drilling oversight, 
logging soil descriptions, pumping and observation well design, soil/groundwater sample 
collection, well development, report preparation, client and NYSDEC contact and project 
budget assessment. In addition, duties included conducting and evaluating a constant pumping 
rate hydraulic pump tests of an unconfined aquifer. 

• Managed and supervised field activities associated with an Underground Storage Tank (UST) 
Removal Program at the Webster Block property leased by All Right Parking of Buffalo, New 
York and owned by the City of Buffalo Department of Public Works. Duties included UST 
contractor oversight, photo ionization detector scan evaluation, soil sample collection, report 
preparation, client and NYSDEC contact and project budget assessment. 

• Performed Certified Quality Assurance duties as part of the Waste Management landfill 
berm/berm support construction and final cover system installation at the Chaffee Landfill 
located in Sardinia, New York. Duties included: test pit excavation oversight, soil 
classification and sample collection; drilling supervision; nuclear densitometer field 
measurements; Shelby tube sample collection; destructive and non-destructive geosynthetic 
liner (i .e., low density polyethylene) material testing; geomembrane, geocomposite and 
geotextile material placement certification; and data management associated with all 
construction activities. 

• Managed and supervised field activities associated with a Phase II Site Investigation for 
property transfer at the former Owens Illinois Facility in Brockport, New York for the Allied 
Group. Duties included logging soil descriptions, Geoprobe® split-spoon sampling, 
groundwater sample collection, ambient air sample collection within existing warehouse using 
a Summa® canister, report preparation, client contact and project budget assessment. 

• Assisted with hexane wipe sample collection at the Broadway Garage owned and operated by 
the City of Buffalo, New York as part of a PCB Building Decontamination project. 

• Implemented a GIS data management system as part of a Voluntary Cleanup of a Brownfield 
site owned by a private company located in South Buffalo, New York. Duties included 
learning Arc View GIS, Spatial Analyst and 3D Analyst, organization of over 700 sample 
locations of varying matrices, and presenting the data to include "areas of concern" to be 
addressed during the Site Remediation portion of the project. 
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Ju ne 26, 2000 -May 18, 2001 

BRYAN C. HANN 
PROJECT HYDROGEOLOGIST 

Engineer/Scientist II, IT Corporation, Tonawanda, New York 

• Supervised temporary well installation/development and decommissioning activities as part of 
a PCB Supplemental Characterization conducted at several El Paso Energy compressor 
stations located along the Tennessee Gas Pipeline (Texas, Mississippi , Tennessee and 
Kentucky). Duties included on-site client contact; USEPA point of contact; project schedule 
maintenance; logging soil descriptions; temporary monitoring well installation and 
development; groundwater sample collection; ensuring well decommissioning procedures 
were conducted in accordance with local , state and federal regulations; and preparation of 
reports. 

• Performed Certified Quality Assurance Geosynthetics Lead duties as part of the CWM 
Chemical Services LLC RCRA Landfill expansion of RMU-1 (Cells 11-14) located in 
Niagara County, New York. Duties included: test pit excavation oversight, soil classification 
and sample collection; nuclear densitometer field measurements; Shelby tube sample 
collection; destructive and non-destructive geosynthetic liner (i.e., high density polyethylene) 
material testing; geomembrane, geocomposite and geotextile material placement certification; 
drainage layer (primary and secondary leachate) construction certification and data 
management associated with all construction activities. 

October 26, 1998- June 21, 2000 
Hydrogeologist (Staff I), Geomatrix Consultants, Inc., Williamsville, New York 

• Supervised drilling activities as part of an Environmental Site Assessment at the Niagara 
Mohawk Power Corporation Nine Mile Point Nuclear Power Generation Facility in Scriba, 
New York. Duties included logging soil descriptions, Geoprobe® split-spoon sampling, 
photoionization detector scan evaluation, temporary monitoring well installation/development 
and sampling, and report preparation. 

• Supervised well decommissioning and replacement well installation activities as part of a 
Well Decommissioning Program conducted at the Waste Management Martone Sanitary 
Landfill located in Barre, Massachusetts. Duties included logging soil descriptions, 
monitoring well installation/development, ensuring well decommissioning procedures were 
conducted in accordance with Waste Management and Massachusetts Department of 
Environmental Protection protocol/regulations and preparation of reports. 

• Performed inspection management during the remediation of the Niagara Mohawk Power 
Corporation Medina Service Center site during the excavation and removal of two on-site dry 
wells. Duties included: photoionization detector scan evaluation, soil/liquid sampling, 
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BRYAN C. HANN 
PROJECT HYDROGEOLOGIST 

contractor oversite, manifest approval for removed soil, on site liaison to project 
manager/client and preparation of reports. 

• Supervised drilling activities as part of aquifer evaluation and remediation design at the 
Urbana Landfill for Mercury Aircraft, Inc. Duties included logging soil descriptions, 
continuous split-spoon sampling, monitoring well installation/development and sampling, and 
report preparation. In addition, duties included conducting and evaluating three modified 
hydraulic pump tests of an unconfined aquifer using the Jacob Straight-Line Method (1946). 

• Supervised drilling activities as part of a leachate accountability project at the Waste 
Management, lnc.'s Chaffee Landfill in Sardinia, New York. Duties included logging soil 
descriptions, standard and continuous split-spoon sampling, photoionization detector scan, 
real-time monitoring of breathing zone air (e.g., methane, carbon monoxide, oxygen, 
hydrogen sulfide), moisture determinations, leachate level monitoring, piezorneter installation 
and supervision of down-hole geophysical logging activities (i.e., Neutron Log, Induction Log 
and Natural Gamma Log) . 

March 7, 1997- October 23, 1998 
Geologist (Grade I), Malcolm Pirnie, Inc., Orchard Park, New York 

• Performed inspection management at the Environmental Quality Bond Act (EQBA)-funded 
remediation of the Rochester Fire Academy site during the construction of a groundwater 
collection trench installed to mitigate the spread of groundwater contamination into the 
Genesee River. 

• Supervised drilling activities as part of a Phase II Investigation for the NYSDEC as part of a 
Standby Contract for a Dual Vapor Extraction (DVE) pilot study at Haight Farms, located in 
Clarendon, New York. Duties included logging soil descriptions, continuous split-spoon 
sampling, soil sampling and monitoring well installation/development and sampling. 

• Conducted air sampling as part of a Soil Vapor Extraction (SVE) Pilot Test to evaluate the 
effectiveness of SVE in remediating contaminated soil at the NYSDEC, Division of 
Hazardous Waste Remediation, Haight Farm Site (8-37-006), located in Clarendon, New 
York. Tedlar bag air samples were collected from the SVE well before the carbon filtration 
unit and analyzed by EPA Method T0-14 to confirm the field GC results. Total volatile 
organic compound concentrations in the carbon vessel effluent were analyzed by an on-site 
GC and by a field PID to establish a correlation between the GC analyses and field PID 
results. 
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RICHARD L. DUBISZ 
SENIOR ENVIRONMENT AL TECHNICIAN 

EDUCATION 
BS (Environmental Science) 1989; State University of New York at Buffalo 

REGISTRATION 

Hazardous Waste Safety Training (OSHA) 1989 
Waste Site Supervision/Manager Training (OSHA) 1989 
Annual Hazardous Waste Safety Refresher Training (OSHA) 1990-Present 
Confined Space Entry Training (OSHA) 1998 
Certified Nuclear Densitometer Operator 

SUMMARY OF EXPERIENCE 

Mr. Dubisz has extensive field experience at a variety of sites including: RCRA, Superfund, 
hazardous, industrial, and landfill sites that include landfill construction site inspections, community 
air monitoring, groundwater and soil sampling, and monitoring well installation. He has served as 
site health and safety officer on numerous projects including the majority of those described below. 
He has assisted in preparing reports on these activities as well as environmental site assessments. Mr. 
Dubisz is proficient with several pertinent computer software packages including the Geotechnical 
Graphics System. 

DETAILED EXPERIENCE 

June 1998 to Present: TurnKey Environmental Restoration, LLC 

• Coordinated the startup of a Soil Vapor Extraction (SVE) System for the Steelfields Voluntary 
Cleanup in Buffalo, New York. Activities included the layout and installation of the SVE piping 
system, setup and startup of SVE mobile trailer unit, and the weekly operation and maintenance of 
the SVE system. 

• Performed construction inspection duties during a voluntary cleanup jointly performed by 
Rochester Gas & Electric and Monroe County Department of Environmental Services along the 
Genesee River in Rochester, New York. The cleanup consisted of the removal and disposal of 
DNAPL impacted soils and river sediments. Duties included inspection of cofferdam construction, 
soil/fill and river sediment excavation, as well as site restoration. Additional duties included the 
implementation of a Community Air Monitoring Program (CAMP) during all construction 
activities. 

• Coordinated and implemented the startup of field activities for a comprehensive Community Air 
Monitoring Program (CAMP) for the Steelfields Voluntary Cleanup in Buffalo, New York. Duties 
included the training of field personnel, setup calibration and maintenance of air monitoring 
equipment and field stations, supervision of field staff personal and the preparation of monthly 
CAMP reports. 
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RICHARD L. DUBISZ 
SENIOR ENVIRONMENT AL TECHNICIAN 

• Supervised and coordinated the installation two oil/water separator units as part of a continual 
groundwater pump and treat system at the former Bethlehem Steel site in Lackawanna, New York. 
Additional duties include coordination of weekly operations and maintenance of groundwater 
pump and treat system. 

• Coordinated activities associated with the groundwater monitoring of two Hazardous Waste 
Management Units (HWM l& 2) at the former Bethlehem Steel Site in Lackawanna, New York. 
Activities included project budget setup, preparation of groundwater monitoring reports, and 
supervision of field personnel. 

• Performed inspection and quality assurance testing during two construction seasons (2001 & 
2002) for active landfill construction, gas collection system, leachate collection systems and final 
cover activities at the 50-acre Waste Management Chaffee Landfill in Chaffee, New York. Duties 
included on-site inspection, collection of soil samples, nuclear densitometer testing, and 
verification that all materials used during construction met the test requirements according to the 
QA/QC plan. Also assisted in preparation of the construction certification report. 

• Conducted a comprehensive Community Air Monitoring program based on an approved 
NYSDEC and NYSDOH Work Plan to monitor particulates and speciated VOCs and SVOCs at a 
216-acre voluntary cleanup site. The program required the set-up, calibration and operation of 
four site monitoring stations and a weather station on a daily basis. Data was used to establish 
background and downwind concentrations of particulates and site-specific parameters of concern. 

• Supervised and performed field activities associated with numerous Phase I and Phase II site 
investigations throughout the City of Buffalo and Western New York. Duties included test pit 
excavation oversight, logging soil descriptions, photoionization detector scan evaluation, soil 
sampling and preparation of reports. 

• Performed predesign field investigations for the Town of Urbana Class 2 inactive hazardous waste 
landfill. Field activities included test pit sampling to evaluate the landfill cover system, 
supervision of soil vapor extraction well installation ·and coordinating onsite activities with 
various subcontractors. 

• Performed field activities associated with the remedial investigation at the Peter Cooper 
Corporation Landfill NPL site in Gowanda, NY. Duties included test pit excavation oversight, 
landfill cap cover system evaluation, and surface and groundwater collection. 

• Performed client oversight during the Hickory Woods Neighborhood, Buffalo, NY residential lot 
soil investigation and removal. 

• Served as resident inspector on a 16-acre wetlands remediation project for LTV Steel Company. 
The project involved excavation of contaminated sediments from State-designated wetlands, 
construction of a soil cover system in each wetland area, on-site disposal of the removed material 
and restoration/reconstruction of the wetland system and adjacent cover system. Responsibilities 
included all construction quality assurance testing, monitoring of dewatering system effluent, 
reviewing payment quantities, daily inspection of the work and acting liaison between the 
contractor, project engineer and regulatory agencies. 
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RICHARD L. DUBISZ 
SENIOR ENVIRONMENTAL TECHNICIAN 

• Conducted and supervised field activities associated with a 200-acre brownfields development 
project in Buffalo, NY. Duties included test pit sampling, groundwater sample collection, and 
supervision of drilling activities. 

June 1989 to June 1998 Malcolm Pirnie, Inc. 

• Construction Quality Assurance Inspector for the Squaw Island Landfill Closure in Buffalo, NY. 
Work included coordinating activities with contractors, review of material quantities and payment 
request. Also prepared construction certification report. 

• Supervised the construction of a 2 acre landfill cap owned by Georgia Pacific Corp located in 
Painsville Ohio. Work involved improvements to the existing cover system, installation of a 
geosynthetic drainage layer and abandonment of groundwater monitoring wells. Duties included 
coordination of material testing requirements, coordinating survey activities and preparation of 
construction monitoring report. 

• Performed inspection and quality assurance testing. on a 16-acre final cover system construction 
project for a closed landfill in the Town of North Collins NY. Work involved supplementation of 
the existing cover system thickness, improvement of site grades, installation of groundwater 
monitoring wells and gas vents, and construction of a leachate cutoff wall. Also assisted in 
preparation of the construction certification report. 

• Supervised drilling activities for Environmental Quality Bond Act (EQBA)-funded Interim 
Remedial Measures at the Steuben County Landfill in Bath NY. Field activities included 
installation of 14 piezometers, split spoon sampling and soil description, slug testing, well 
development, and environmental sampling. Also performed construction inspection during the 
construction of the landfill leachate pretreatment facility. 

• Inspected the construction of a treatment system designed to treat groundwater contaminated with 
trichloroethylene (TCE). Duties included initial startup of the treatment system and periodic 
sampling of treated effluent. 

• Performed air monitoring and air sampling during soil excavation for a volatile organic compound 
(VOC) soil treatability study at the EQBA-funded Rochester NY Fire Academy site. Portions of 
the work were conducted with Level B respiratory protection. 
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THOMAS A. BEHRENDT 
GEOLOGIST 

EDUCATION 
BS (Geology Science) 2000; State University of New York at Fredonia 

REGISTRATION 

Hazardous Waste Safety Training (OSHA)- 2001 
Annual Hazardous Waste Safety Refresher Training (OSHA)- 2002-Present 
Certified Nuclear Densitometer Operator - 2004 
NYSDOL Asbestos Certificate - Class D Inspector - 2004 

SUMMARY OF EXPERIENCE 

Mr. Behrendt has extensive field experience at industrial, municipal, landfill and hazardous waste 
sites that includes wastewater monitoring, community air monitoring, groundwater and soil 
sampling and analyses, and monitoring well installation. He has assisted in preparing reports on 
these activities. 

DETAILED EXPERIENCE 
January 2005 to present: TurnKey Environmental Restoration, LLC 

• 

• 

Supervised Geoprobe® drilling activities as part of a Supplemental Offsite Investigation at the 
Steelfields site (former LTV Steel/Hanna Furnace Site), located in Buffalo, New York. Duties 
included logging soil descriptions, soil sampling, PID scans and headspace measurements, 
temporary monitoring well installation, and groundwater sample collection. 

Supervised a tar impacted soil investigation at Former Steel Manufacturing Site in Buffalo, New 
York. The tar soil is a result from residuals of coke plant operations; however the focus of the 
investigation was to determine the BTU content of the Tar soils for the prospect of future recycling 
of the material. Duties included: defining horizontal and vertical extent of tar impacted soil/ fill 
utilizing test pitting; soil/ fill sample collection; contractor oversight. 

July 2003 to December 2004: TurnKey Environmental Restoration, LLC 

• Assisted with the installation of nine product/ groundwater recovery wells, ten observation 
piezometers, and three down gradient monitoring wells for the Benzol Plant Interim 
Corrective Measures (ICM) implemented at the Former Bethlehem Steel Lackawanna Coke 
Division Site located in Lackawanna, New York. Duties included management and 
supervlSlon of drilling subcontractor, photoionization detector scans and headspace 
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THOMAS A. BEHRENDT 
GEOLOGIST 

evaluations, recovery well/ monitoring well/ piezometer installation, well development, 
NYSDEC contact. 

• Assisted Geoprobe® and drilling act1v1t1es as part of a Phase II RCRA Facility 
Investigation/Interim Remedial Measures (RFI/IRMs) Work Plan of the RealCo, Inc. owned 
Former Al Tech Specialty Steel Dunkirk, New York. Duties included, logging soil 
descriptions, soil sampling, PID scans and headspace measurements determinations, monitoring 
well installation/ development and groundwater sample collection. 

• Assisted Watts Engineering with asbestos inspection at Tecumseh Redevelopment formerly 
Bethlehem Steel Coke Ovens Lackawanna, NY duties included sample collection of all ACM 
and PACM materials, delineation of all ACM through out the site. 

• Performed field activities associated with Phase I site investigation for the City of Buffalo's 
Nash and Arsenal St. properties. Duties included historical research, site walk through and 
evaluation. 

• Assisted with blue stained soil bench scale testing. The testing program employed two 
chemical oxidation treatment approaches (potassium permanganate and Fenton's reagent) and 
one bioremediation treatment method. Performed multiple treatment cycles and recorded 
detailed observations and data. The results of the testing program were used to select the 
optimal treatment approach for hazardous soil/fill at the Steelfields site (former LTV 
Steel/Hanna Furnace Site), Buffalo, NY 

• Assisted with field activities associated with an Underground Storage Tank (UST) Removal 
Program at 960 Walden Ave in Buffalo, New York. Duties included UST contractor oversight, 
photoionization detector scan evaluation, client and NYSDEC contact. 

• 2003 - Present Chief of operations for a groundwater pump and treat system at the former 
Bethlehem Steel Site in Lackawanna, New York. Activities include routine maintenance of an 
oil/water separator and activated carbon filtration system. Additional duties include monthly 
effluent sampling and groundwater elevation monitoring. Assisted in the installation of two 
groundwater oil recovery systems including system startup and operations. Installation of 
Backwash system for carbon vessel. 

• 2003 - 2004 Performed yearly wastewater discharge monitoring at the Kaufman's Bakery 
Facility in Buffalo, New York. Duties include the setup of automatic composite sampling 
equipment, water meter flow monitoring and preparation of annual reports. 

• Assisted with activities associated with groundwater monitoring of two Hazardous Waste 
Management Units (HWM l& 2) at the former Bethlehem Steel Site in Lackawanna, New 
York. Activities included project budget setup, preparation of groundwater monitoring 
reports. 
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THOMAS A. BEHRENDT 
GEOLOGIST 

• Coordinated field act1v1ues associated with removal of surface oil from two settling ponds 
(SWMU S-1 & S-5) located at the former Bethlehem Steel Plant located in Lackawanna, New 
York. Duties included contractor over site of oil removal operations by vacuum truck and the 
development of oil product removal procedures. 

• Performed client oversight during tar removal activities at the former Bethlehem Steel Coke 
Plant located in Lackawanna, New York. Duties included daily oversight of contractor 
activities, recording and tabulating tar removal quantities and the documentation of process tar 
piping and tanks for removal. 

• Conducted a comprehensive Community Air Monitoring program with remedial efforts at the 
Steelfields site (former LTV Steel/Hanna Furnace Site), Buffalo, NY. Duties included set-up 
and calibration of air monitoring stations, along with accompanying reports, Organizes data 
from daily air monitoring logs and presents them in a monthly report. 

• Assisted in the field activities for a Community Air Monitoring Program (CAMP) at Brewer St 
voluntary cleanup site in Rochester, New York. The program required the set-up, calibration 
and operation of monitoring stations and a weather station on a daily basis and the field 
documentation of air monitoring concentrations during construction activities. 

March 2001 to July 2003 Severn Trent Laboratories 

• Performed DNAPL recovery at DuPont's Necco Park landfill 

• Performed composite sampling at various industrial sites including Ford Motor Company, 
Arch Chemical. 

• Performed groundwater monitoring at numerous landfills, industrial, commercial and 
hazardous waste sites throughout the Northeast and Midwest 

• Worked in organic preparations laboratory, where extracting and concentrating PCB's, 
Pesticides Herbicides, Volatile Organic Compounds (VOCs) and Semi-Volatile Organic 
Compounds (SVOCs) were preformed on field samples. 
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