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1.0 INTRODUCTION 

This Groundwater Monitoring Plan provides the methodology and schedule for 
groundwater monitoring for Operable Unit 2 (OU-2) at the Friedrichsohn Cooperage 
inactive hazardous waste site (the Site) located at 153-155 Saratoga Avenue in the Town 
of Waterford, New York (see Figure 1.1 for the Site location).   
 
This Groundwater Monitoring Plan has been prepared by Conestoga-Rovers & 
Associates (CRA) in accordance with an Order on Consent (Consent Order) between the 
New York State Department of Environmental Conservation (NYSDEC) and the 
Respondents (General Electric Company and SI Group, Inc.) to the Consent Order, 
which came effective January 28, 2013 (Index No. A5-0784-1202).  The Consent Order 
required the Respondents to prepare a Groundwater Monitoring Plan for periodic 
monitoring of existing wells at OU-2. 
 
This Groundwater Monitoring Plan has been prepared in general accordance with the 
following guidance, directives, and other publications, where appropriate: 
 
• Consent Order, Index No. A5-0784-1202, January 2013 

• Record of Decision, Site No. 546045, December 2012 

• NYSDEC DER-10 Technical Guidance for Site Investigation and Remediation, 
May 2010 

• Applicable provisions of the New York State Environmental Conservation Law 
(ECL) and associated regulations, including Title 6 of the New York Code of Rules 
and Regulations (6 NYCRR) Part 375 

• United States Environmental Protection Agency (USEPA) guidance document 
entitled "Guidance for Conducting Remedial Investigations and Feasibility Studies 
Under the Comprehensive Environmental Response, Compensation and Liability 
Act" (CERCLA), Interim Final (USEPA, 1988) 

• Applicable provisions of the National Oil and Hazardous Substances Pollution 
Contingency Plan (NCP) regulations contained in Title 40 of the Code of Federal 
Regulations (CFR) Part 300 

 
The Groundwater Monitoring Plan is organized as follows: 
 
Section 1.0 – Introduction 

Section 2.0 – Background Information 

Section 3.0 – Groundwater Monitoring Plan 
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Section 4.0 - Waste Management 

Section 5.0 - Schedule 

Section 6.0 - Reporting 
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2.0 BACKGROUND INFORMATION 

2.1 SITE LOCATION AND DESCRIPTION 

The Site is located at 153-155 Saratoga Avenue, Waterford, Saratoga County, New York.  
A Site location map is presented as Figure 1.1.  The Site is approximately 0.45 acres in 
size and has approximately 315 feet of frontage on Saratoga Avenue (Route 32).  The Old 
Champlain Canal borders the Site on the side opposite the road.  Residential properties 
are adjacent to the Site on Saratoga Avenue; residential and commercial properties are 
also located across from the Site on Saratoga Avenue.  The Site is currently a vacant lot.  
The approximate boundaries of the Site are shown on Figure 2.1. 
 
Access to the Site is limited by an 8-foot tall, lockable, chain-link fence that has been 
installed around the former Friedrichsohn Cooperage property.  Warning signs have 
been installed on the fencing. 
 
The Site is currently zoned as residential (R-75) and is served by the public water supply 
system and the public storm water and sanitary systems.  The commercial properties 
across from the Site are located on property formerly known as the Friedrichsohn 
Cooperage Lot, which was used to store drums. 
 
 
2.2 SITE HISTORY 

A cooperage operated at this location from 1817 to 1991.  During the early operations the 
cooperage made and refurbished wooden kegs and barrels.  When the cooperage closed 
in 1991 the primary business had been cleaning and refurbishing metal drums.  
Industrial facilities in the area used materials shipped in drums in their industrial 
processes.  Drums would be sent to the cooperage to be cleaned, repainted, and resold.  
The drum cleaning and refurbishing operations are alleged to be the source of the 
contamination that was identified at the Site. 
 
During its most recent history, the cooperage operated out of five buildings at the Site.  
Three of the five buildings were constructed as slab-on-grade.  Two of the buildings 
contained structures below grade.  One of the buildings had a basement area, below 
grade, where the sumps were located.  One of the buildings on the southwest end of the 
Site is labeled as a garage on historical drawings, and had an automobile service trench 
associated with it.  The service trench is below grade and provided access to the 
undercarriage of vehicles. 
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Inspection and examination of the abandoned business in 1994 revealed many metal 
drums, and the buildings to be unstable and in poor condition.  The USEPA conducted 
an emergency removal action between 1994 and 1996.  The cooperage buildings were 
demolished, and clean fill was imported to replace contaminated soil that was removed.  
In the spring of 2008, NYSDEC collected samples of soil, groundwater, and surface 
water and sediment in the canal.  The analytical results formed the basis for the listing of 
the Site in December 2008 as a Class 2 on the NYS Registry of Inactive Hazardous Waste 
Disposal Sites.  The Site is currently divided into three OUs:   
 
• OU-1 is comprised of the on-Site and off-Site soil at the former cooperage site, 

excluding the soil in the on-Site source area adjacent to the Canal that is part of OU-3 

• OU-2 is comprised of on-Site and off-Site groundwater 

• OU-3 is comprised of the sediments in the Old Champlain Canal between O'Connor 
Drive and Burton Avenue, as well as the adjacent on-Site source area and canal bank 
soil 

 
The contaminants of concern (COCs) at the Site include polychlorinated biphenyls 
(PCBs), chlorinated volatile organic compounds (VOCs) (tetrachloroethane, 
trichloroethane, dichloroethene, vinyl chloride, and chlorobenzene), benzene, toluene, 
ethylbenzene, xylenes (BTEX), phenolic compounds (phenol and dimethylphenol), 
hexachlorobenzene, and metals (arsenic, barium, chrome, and lead). 
 
NYSDEC issued Record of Decisions (RODs) in December 2012 for OU-1 and in March 
2011 for OU-3.  In the RODs, NYSDEC selected active remediation for OU-1 and OU- 3 
that include soil and sediment removal and a site cover.  
 
In January 2013, the Respondents and NYSDEC entered into a Consent Order to conduct 
and implement the selected remedies for OU-1 and OU-3 and to implement a 
groundwater monitoring program for OU-2.  The objective of the OU-2 Groundwater 
Monitoring Plan is to present the details for a groundwater monitoring program that, 
when implemented, will be used to determine if an RI/FS will be necessary for OU-2.   
 
 
2.3 SITE HYDROGEOLOGY 

The site geology and hydrogeology is described in the Focused Remedial Investigation 
Feasibility Study (RI/FS) prepared by Malcolm Pirnie, Inc. and dated April 2010.  A total 
of 2 overburden, 1 piezometer, 8 bedrock and 8 interface wells were installed in the 
vicinity of the Site for the RI/FS.  Monitoring wells were installed on the north side of 
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158 Saratoga Avenue, along Saratoga Avenue, on the former Friedrichsohn property and 
across the Old Champlain Canal, which trends southwest to northeast.  Monitoring well 
locations are shown on Figure 2.2. 
 
The overburden generally consists of brown medium sandy fine gravel overlain by silty 
sand.  The bedrock in the area of the site consists of Canajoharie shale.  The depth to 
bedrock varies, and ranges from approximately 10 to 25 feet below ground surface (bgs) 
at the north of the Site, to 30 to 35 feet bgs on the southern side of the Canal. 
 
The depth to water in overburden wells was found to range from approximately 4 to 
15 feet below the top of well casing.  The variability in water levels is reportedly due in 
part to differences in ground surface elevation.  
 
The water level in the Old Champlain Canal was found to be at a similar elevation to the 
adjacent shallow groundwater.  Fluctuations in canal water levels coincided with 
fluctuations in nearby groundwater levels with negligible time lag indicating that the 
canal is in direct hydraulic connection with the water table and likely influences the 
magnitude and direction of shallow groundwater flow in its vicinity. 
 
Based on the groundwater level measurements from the existing bedrock monitoring 
well network, bedrock groundwater flow is to the south/southeast towards the 
Mohawk River. 
 
Movement of water in the Old Champlain Canal is dependent on the operation of 
nearby locks, which are controlled by the New York State Canal Corporation (NYSCC).  
During the navigational season (approximately May to November) the water in the Old 
Champlain Canal is constantly in flux; the water level in the canal rises and falls and 
flows northeast or southwest depending on if the NYSCC has opened or closed nearby 
locks.  The water level in the Old Champlain Canal rises and falls by a foot or more 
multiple times each day during the navigational season.  During the non-navigational 
season (approximately December to April), the NYSCC typically drains the Old 
Champlain Canal of water.  
 
 
2.4 GROUNDWATER QUALITY 

For the RI, groundwater samples were collected between September 30, 2009 and 
October 8, 2009, from on- and off-site monitoring wells, as well as from an on-site 
piezometer (PES-1).  Both shallow and deep samples were collected from PES-1.  The 
samples were collected using low-flow sampling protocols.  The shallow sample was 
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collected by setting the pump intake within approximately two feet of the top of the 
piezometer screen and the deep sample was collected by setting the pump intake within 
approximately two feet of the bottom of the well screen.  A groundwater sample was 
also collected from sanitary sewer line bedding on the southern side of the canal 
(GW-35).  
 
No groundwater seeps were identified in the area between the canal and Garrett Field. 
 
VOC concentrations exceeded the respective NYSDEC Class GA standards in eight 
groundwater samples.  Five samples contained at least one SVOC at concentrations 
greater than the respective NYSDEC Class GA standards.  PCB concentrations exceeded 
the NYSDEC Class GA standard (0.09 µg/L) in samples collected from two off-site wells 
(MW-5S and -6S), on site well MW-10, and the piezometer samples (PZ-top, PZ-bot).  
The highest PCB concentration (53,000 µg/L) was detected at the piezometer (PZ-top). 
 
The groundwater samples collected from wells located on the 158 Saratoga Avenue 
property did not contain VOCs, SVOCs, or PCBs at concentrations exceeding the 
respective NYSDEC Class GA Standards. 
 
Prior to initiating the RI, during the Preliminary Site Assessment, groundwater samples 
were collected from monitoring wells MW-1 through MW-6, in April 2008.  In 
comparison to the previous results, nearly all VOC and SVOC concentrations decreased 
from April 2008 to October 2009.  MW-5S and MW-6S were the only wells sampled in 
both 2008 and 2009 that contained PCBs.  While the total PCB concentration at MW-5S 
decreased over time (1.3 µg/L to 0.47 µg/L), the total PCB concentration at MW-6S 
increased (44J µg/L to 200 µg/L). 
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3.0 GROUNDWATER MONITORING PLAN 

Wells proposed for the OU-2 groundwater monitoring program are listed below and are 
shown on Figure 3.1. 
 
• Upgradient overburden/ interface well - MW-2S 

• Upgradient bedrock well - MW-2  

• On-Site overburden/ interface wells - MW-07, MW-08, MW-10 

• On-Site bedrock well - MW-09 

• Downgradient overburden/ interface wells - MW-5S, MW-6S 

• Downgradient bedrock wells - MW-5, MW-6 

 
Monitoring well logs are presented in Appendix A.  Details of the monitoring program 
and sampling protocols are presented in the following Sections.   
 
 
3.1 WELL INSPECTIONS 

Well inspections will be conducted to assess the condition of the proposed monitoring 
wells.  Each well will be inspected for damage to the casing or riser, the well will be 
probed to determine the depth and to look for any obstructions in the well, and a water 
level will be obtained.  The measured depth of the well will be compared to the well 
installation log to determine if there is a blockage in the well or if the well has 
experienced significant siltation.  The ground surface area at the well will be inspected 
for potential breaches of the surface seal that could compromise the integrity of the well.  
A photo log will be taken at each well location and the condition of the well will be 
documented on a field form.  
 
 
3.2 WELL REPAIR, SURVEY, AND REDEVELOPMENT 

The need for any well repairs and resurveys will be identified based upon the results of 
the well inspections described above.  Prior to performing any repairs on existing wells, 
a determination will be made regarding the importance of the particular well, the need 
to monitor the well and whether there is a suitable existing well that can be substituted 
into the monitoring program.   
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Should wells require redevelopment, they will be developed to a goal  of 
50 nephelometric turbidity units (NTUs) or less, if possible, prior to the first sampling 
round in accordance with the following protocol: 
 
1) All personnel involved in well development will wear protective clothing 

including Tyvek coveralls, rubber boots and rubber gloves. 

2) All wells will be developed to a goal of 50 NTUs or less, if possible, following 
installation, by bailing, pumping or air lift pumping. 

3) Water levels in all wells will be measured to +0.01 foot prior to development 
utilizing an electronic water level meter in accordance with Section 3.3. 

4) After each well volume is removed, a sample will be collected and analyzed for 
turbidity, temperature, pH, and conductivity.  Development will continue until 
two consecutive and consistent readings of temperature, pH, and conductivity 
are obtained and the turbidity is less than 50 NTUs, if possible.  Readings will be 
considered consistent if consecutive conductivity, temperature, and pH values 
are within 10 percent of each other.  In the event that these field conditions 
cannot be met, development will continue to a goal of less than 50 NTUs, if 
possible, or until a maximum of ten well volumes have been removed. 

5) In wells where recharge is insufficient to conduct the development protocol 
described in Item 4 above, the well will be pumped/bailed to dryness on three 
consecutive days. 

6) Acceptable methods of water extraction during development include bailers, 
peristaltic pumps, bladder pumps, Waterra pumps, centrifugal and submersible 
pumps.  The development method selected will be based upon the well depth, 
the water level in the well, and the recharge characteristics. 

7) All water extraction equipment will be cleaned in accordance with the protocols 
presented in Section 3.5. 

8) All development water will be collected, stored, analyzed, and disposed of in 
accordance with State and Federal regulations. 

 
 
3.3 HYDRAULIC WATER LEVEL MONITORING 

Prior to collecting groundwater samples, water level measurements will be obtained at 
the 10 monitoring wells with an electronic water level indicator.  The water level 
indicator will be decontaminated prior to use in accordance with the decontamination 
procedures outlined in Section 3.5.  The electronic water level measurement method 
involves lowering a probe into a well which, upon contact with the water, completes an 
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electric circuit.  At the instant the circuit is closed, the water level indicator provides an 
audible and/or visual alarm which indicates that the water has been contacted.  The 
cable of the probe(s) utilized will be graduated in 0.01 feet increments.  Measurements 
will be obtained to ±0.01-foot accuracy. 
 
 
3.4 GROUNDWATER SAMPLE COLLECTION AND ANALYSES 

Groundwater sampling will be conducted using low-flow purge and sampling methods 
as described in EPA/540/S-95/504, dated April 1996 (see Appendix B).  Based on the 
available groundwater data at the time of the preparation of this monitoring plan,  
monitoring wells, in general,  will be sampled in order of decreasing groundwater 
quality as follows: 
 
• Upgradient Wells (MW-2 and MW-2S) 

• Downgradient Wells (MW-5S, MW-5, MW-6, MW-6S) 

• On-Site Monitoring wells (MW-07, MW-08, MW-10, MW-09) 

 
During purging of the well, turbidity will be measured in the field with a nephelometer 
and the field indicator parameters temperature, conductivity, and pH will be measured 
by a multi-meter monitor. 
 
Groundwater samples will be submitted to an NYSDOH Environmental Laboratory 
Accreditation Program (ELAP) approved laboratory and analyzed for TCL VOCs, TCL 
SVOCs, TAL metals and PCBs. Samples will be collected and analyzed in accordance 
with the QAPP presented in Appendix C.  All samples will be recorded on sample log 
sheets. 
 
 
3.5 SAMPLING EQUIPMENT CLEANING 

Reusable sampling equipment will be cleaned between sampling events and/or between 
wells using the following rinse sequence. 
 
1) Wash and scrub with tap water and low phosphate detergent. 

2) Rinse with tap water. 

3) Rinse with methanol. 



 

 
  
 

080987 (4) 10 CONESTOGA-ROVERS & ASSOCIATES 

4) Thoroughly rinse with deionized demonstrated analyte-free water.  The volume 
of water used must be at least five times the volume of solvent used in step 3). 

5) Air dry for 15 minutes. 

6) Following the final rinse, sampling equipment will be visually inspected to verify 
that it is free of particulates and other solid material which may contribute to 
possible sample cross-contamination.  Fluids used for cleaning will not be 
recycled.  Washwater, rinse water, and decontamination fluids will be collected 
and disposed of in accordance with applicable regulations. 
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4.0 WASTE MANAGEMENT 

All purge or development water and decontamination fluids will be collected in 
55-gallon DOT-approved drums, and transferred to an on-Site interim drum staging 
area.  All wastes will be sampled and analyzed, and will be disposed of in accordance 
with State and Federal regulations. 
 
All coveralls, gloves, etc., will be collected in plastic bags for disposal. 
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5.0 SCHEDULE 

Groundwater monitoring will be performed on a semi-annual basis.  Groundwater 
monitoring will be scheduled to include one navigation season (May to November) and 
one non-navigation season (December to April) sampling event per 12 month period.  
Monitoring is proposed to be performed during the months of September and March.  
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6.0 REPORTING 

A groundwater monitoring report will be prepared following each groundwater 
sampling event.  The groundwater monitoring report will be in letter format and will 
include water level measurements, current and historical groundwater data in tabular 
format, comparison of groundwater results to NYSDEC Class GA groundwater 
standards, concentrations of parameters exceeding NYSDEC Class GA groundwater 
standards shown on data-box figures,  laboratory report, and data validation memo.  
The report will also present a discussion of the groundwater quality results focusing on 
a comparison with the historical results presented in the RI/FS and results for previous 
sampling rounds.   
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APPENDIX A 
 

MONITORING WELL LOGS 
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1.0 INTRODUCTION 

This Quality Assurance Project Plan (QAPP) presents the policies, organization, 
objectives, functional activities, and Quality Assurance (QA) and Quality Control (QC) 
activities designed to achieve the specific data quality goals associated with the 
Remedial Design/Remedial Action (RD/RA) and Groundwater Monitoring Plan 
(GWMP) for the Friedrichsohn Cooperage inactive hazardous waste site (the Site) 
located at 153-155 Saratoga Avenue in the Town of Waterford, New York.  The RD/RA 
includes both the OU-1 and OU-3 upland areas and the OU-3 sediment.  RD/RA work 
plans for the OU-1 and OU-3 Source Areas will be submitted separately from the 
RD/RA OU-3 Sediment work plan.  This QAPP is intended to cover all sample 
collection activities for both RD/RA Work Plans and the Groundwater Monitoring Plan.  
This QAPP has been prepared in accordance with the following documents: 
 
1) United States Environmental Protection Agency (USEPA) "Preparation Aids for 

the Development of Category III Quality Assurance Project Plans", 
EPA/600/8-91-005, February 1991. 

2) New York State Department of Environmental Conservation (NYSDEC) Division 
of Hazardous Substance Regulation "RCRA Quality Assurance Project Plan 
Guidance", March 29, 1991 

3) NYSDEC's "DER-10 Technical Guidance for Site Investigation and Remediation", 
May 3, 2010. 

 
The objectives of the QAPP are to provide sufficiently thorough and concise descriptions 
of the measures to be applied during the RD/RA and groundwater monitoring 
programs such that the data generated will be of a known and acceptable level of 
precision and accuracy.  The QAPP has been prepared to identify procedures for sample 
preparation and handling, sample chain-of-custody, laboratory sample analyses, and 
laboratory data reporting to be implemented during the remedial field activities to 
ensure the accuracy and integrity of the data generated. 
 
Protocols for the collection of samples are presented in the Work Plans.   
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2.0 PROJECT DESCRIPTION 

2.1 GENERAL 

The objective is to satisfy the requirements of the Consent Order A5-0784-1202 (Order) 
executed on January 28, 2013 between NYSDEC and Respondents (General Electric 
Company and SI Group, Inc.). 
 
The activities for the RD/RA and groundwater monitoring programs include the 
following: 
 
• Predesign data collection including soil, sediment and groundwater sampling and 

analyses 

• Routine groundwater monitoring for OU-2 

• Active remediation including excavation of impacted soils and sediment 

• Off-site transport and disposal of impacted soils and sediment 

• Verification sampling following excavation 

• Backfilling with clean imported soil 

• Site restoration 

 
 
2.2 SITE BACKGROUND 

The Site location, description, and history are detailed in the Remedial Design/Remedial 
Action (RD/RA) Work Plan and the Groundwater Monitoring Plan. 
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3.0 PROJECT MANAGEMENT 

The project management structure for QA/QC activities associated with the RD/RA and 
the groundwater monitoring program is discussed below, along with a brief description 
of the duties of the key personnel.   
 
Keith Cowan/John Uruskyj - Project Manager 

• Provides overall project management 

• Participates in negotiations with the agencies involved 

• Provides guidance to CRA's Project Manager 
 
CRA Project Manager - Jamie Puskas 

• Ensures professional services provided are cost effective and of the highest quality 

• Ensures necessary resources are available on an as-required basis 

• Participates in key technical negotiations with the agencies involved 

• Provides managerial and technical guidance to the Project Engineer 
 
CRA Design Coordinator - Jeff Daniel 

• Provides day-to-day project management 

• Provides managerial guidance to the project technical group 

• Provides technical representation at meetings as appropriate 

• Acts as liaison between the technical group and the client 

• Acts as liaison with the agencies involved 

• Prepares and reviews reports 

• Conducts preliminary chemical data interpretation 
 
CRA Quality Assurance/Quality Control Officer - Analytical Activities - Susan Scrocchi 

• Overviews and reviews laboratory activities 

• Determines laboratory data corrective action 

• Performs analytical data validation and assessment 

• Reviews laboratory QA/QC 

• Assists in preparation and review of final report 

• Provides technical representation for analytical activities 
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Quality Assurance/Quality Control Officer - Field Activities 

• Provides immediate supervision of on-Site activities 

• Provides field management of sample collection and field QA/QC 

• Assists in preparation and review of final report 

• Provides technical representation for field activities 

• Is responsible for maintenance of the field equipment 
 
Quality Assurance/Quality Control Site Coordinator - Field Activities 

• The individual designated to be Site Coordinator will be specified prior to 
commencement of field activities 

• Provides support to QA/QC Officer 
• Conducts sample collection consistent with FSP and QAPP 
• Manages subcontractors as directed by the QA/QC Officer 
 
Laboratory Project Manager, Analytical Subcontractor 

• Ensures resources of laboratory are available on an as-required basis 

• Coordinates laboratory analyses 

• Supervises laboratory's in-house chain of custody 

• Schedules analyses of samples 

• Oversees review of data 

• Oversees preparation of analytical reports 

• Approves final analytical reports prior to submission to CRA's QA/QC Officer 
 
Laboratory Quality Assurance/Quality Control Officer, Analytical Subcontractor 

• Overviews laboratory QA/QC 

• Overviews QA/QC documentation 

• Conducts detailed data review 

• Decides laboratory corrective actions, if required 

• Provides technical representation for laboratory QA/QC procedures 
 
Laboratory Sample Custodian - Analytical Subcontractor 

• Receives and inspects the sample containers 

• Records the condition of the sample containers 

• Signs appropriate documents 
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• Verifies chains of custody and their correctness 

• Notifies laboratory project manager and laboratory QA/QC officer of sample receipt 
and inspection 

• Assigns a unique laboratory identification number correlated to the field sample 
identification number, and enters each into the sample receiving log 

• Initiates transfer of the samples to the appropriate lab sections with assistance from 
the laboratory project manager 

• Controls and monitors access to and storage of samples and extracts 
 
Primary responsibility for data quality rests with the QA/QC Officers.  Ultimate 
responsibility for project quality rests with CRA's Project Manager.  Independent QA 
will be provided by the laboratory's Project Manager and QA/QC Officer prior to 
release of the data to CRA. 
 
The analytical laboratory chosen to perform the analyses will be certified by the New 
York State Department of Health (NYSDOH) through the environmental laboratory 
approval program for the appropriate categories of analysis.  The name of the analytical 
laboratory and the laboratory QA/QC manual will be submitted to NYSDEC for review 
and approval prior to sample collection. 
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4.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA 

The overall QA objective is to develop and implement procedures for sample collection 
and analyses of groundwater, soil and sediment which will provide data with an 
acceptable level of accuracy and precision. 
 
The purpose of this Section is to define the QA goals required to meet the Data Quality 
Objectives (DQOs) of the project.  QA goals for accuracy, precision, and sensitivity of 
analyses; and completeness, representativeness, and comparability of measurement data 
are established in the following sections. 
 
The sampling and analysis program is summarized in Table 4.1. 
 
 
4.1 LEVEL OF QA EFFORT 

To assess the quality of data resulting from the field sampling program, field duplicate 
samples, field blank samples, samples for laboratory matrix spike/matrix spike 
duplicate (MS/MSD) analyses, trip blanks, and rinsate blank samples will be collected 
(where appropriate) and submitted to the contract laboratory. 
 
For all field samples collected, field duplicate samples will be submitted at a frequency 
of one per 20 samples or in the event that a sampling round consists of less than 20 
samples, one field duplicate will be collected.  MS/MSD samples will be analyzed at a 
minimum frequency of one per 20 field samples.  Rinsate blanks will be submitted at a 
frequency of one per 20 samples in the event that non-dedicated sampling equipment is 
used.  Trip blanks will be submitted with each cooler containing aqueous samples for 
volatile organic compound (VOC) analyses. 
 
The sampling and analysis program summarized in Table 4.1 lists the specific 
parameters to be measured, the number of samples to be collected and the level of QA 
effort required for each matrix. 
 
Groundwaters, soil and sediment will be analyzed for VOCs, semi-volatile organic 
compounds (SVOCs), polychlorinated biphenyls (PCBs) and metals.  Sediment samples 
may also be analyzed for Total Organic Carbon (TOC).  Some soil samples may also be 
analyzed for waste characterization.  
 
Target quantitation limits for compounds to be tested are presented in Tables 4.2 and 
4.3.  TCLP regulatory limits and analytes to be tested are presented in Table 4.4. 
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MS and MSD samples will be analyzed as a check on the analytical method's accuracy 
and precision.  Trip blank samples (for VOC determinations only) will be shipped by the 
laboratory to the Site and back to the laboratory without opening in the field.  The trip 
blank will provide a measure of potential cross-contamination of samples resulting from 
shipment, handling and/or ambient conditions at the Site.  Rinsate blank samples will 
be collected and analyzed as a check on the efficiency of the sampling device cleansing 
protocols. 
 
 
4.2 ACCURACY, PRECISION, AND SENSITIVITY OF ANALYSES 

The fundamental QA objective with respect to the accuracy, precision and sensitivity of 
analytical data is to meet the QC acceptance criteria of each analytical protocol.  
Laboratory analytical parameters and methods are listed in Table 4.1 and target 
quantitation limits are listed in Tables 4.2 and 4.3. 
 
The method accuracy (percent recovery) for groundwater, soil and sediment samples 
will be determined by spiking selected samples (matrix spikes) with representative 
spiking compounds as specified in the analytical methods.  Accuracy will be reported as 
the percent recovery of the spiking compounds and will be compared to the criteria 
specified in the appropriate methods as identified in Section 8.0. 
 
The precision of the methods (reproducibility between duplicate analyses) will be 
determined based on the analysis of field duplicate samples and the duplicate analysis 
of MS samples.  Precision will be reported as relative percent differences (RPDs) 
between duplicate analyses; acceptance criteria will be as specified in the appropriate 
analytical methods identified in Section 8.0. 
 
 
4.3 COMPLETENESS, REPRESENTATIVENESS, 

AND COMPARABILITY  

A completeness requirement of 90 percent will be targeted for the RD/RA and the 
GWMP work (see Section 13.1.3 for a definition of completeness). 
 
The quantity of samples to be collected has been determined in an effort to effectively 
represent the population being studied. 
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Analytical methods selected for this study are consistent with those used for previous 
studies (if applicable) to assure comparability of the data.  All standards used by the 
laboratory will be traceable to reliable sources and will be checked with an independent 
standard. 
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5.0 SAMPLING PROCEDURES 

All monitoring and sampling activities will be performed in accordance with the FSP 
and the Groundwater Monitoring Plan. 
 
Sampling equipment will be decontaminated as specified in the FSP.  Required sample 
containers, sample preservation methods, maximum holding times, and filling 
instructions are summarized in Table 5.1.  Sample containers will be purchased from a 
USEPA-certified manufacturer and will be precleaned (I-Chem Series 200 or equivalent). 
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6.0 SAMPLE CUSTODY AND DOCUMENT CONTROL 

The following documentation procedures will be used during sampling and analysis to 
provide chain-of-custody control during transfer of samples from collection through 
storage and analysis.  Record keeping documentation will include use of the following: 
 
• Field log books (bound with numbered pages) to document sampling activities in 

the field 

• Labels to identify individual samples 

• Chain-of-custody record sheets to document sample IDs and analyses to be 
performed 

• Laboratory sample custody log books 

• Evidentiary files 
 
 
6.1 FIELD LOG BOOK 

Log books will be used in the field to record information.  The field log book will be 
bound and the information will be entered in indelible ink.  Each field log book page 
will be signed by the sampler.  Field measurements and observations will assist in the 
interpretation of analytical results obtained and it is important that these measurements 
and observations be as complete as possible. 
 
For each sample collected, the following will be recorded in indelible ink in the field log 
book if applicable: 
 
i) Site location identification 

ii) Depth interval of sample 

iii) Unique sample identification number 

iv) Date and time (in 24:00-hour time format) of sample collection 

v) Weather conditions 

vi) Designation as to the type of sample (groundwater, soil, sediment, etc.) 

vii) Designation as to the means of collection (split spoon, etc.) 

viii) Brief description of the sample 

ix) Name of sampler 

x) Analyses to be performed on sample 
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xi) Departure from established QA/QC field procedures 

xii) Instrument problems 

xiii) Other relevant comments such as odor, staining, texture, size of area sampled, 
etc. 

 
 
6.2 SAMPLE LABELS 

Sample labels are necessary to identify and prevent misidentification of the samples.  
The labels will be affixed to the sample container (not the caps) prior to the time of 
sampling.  The labels will be filled out in waterproof ink at the time of collection.  The 
labels will include the following information: 
 
i) Sample number/identification code 

ii) Name of collector 

iii) Date and time of collection 

iv) client and geographic location 

v) Project number 

vi) Required analysis 

vii) Type of preservation 
 
A unique sample numbering system will be used to identify each collected sample.  This 
system will provide a tracking number to allow retrieval and cross-referencing of 
sample information.  The sample numbering system to be used is described as follows: 
 
Example: GW-80987-110513 - AA-XXX 

where: GW - Designates sample type 

 (GW - Groundwater, SE - Sediment, S - Soil) 

80987 - ID number unique to the project site 

110513 - date of collection (mm,dd,yy) 

AA - sampler initials 

xxx - unique sample number 
 
QC samples will also be numbered with a unique sample number. 
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Sample container labels will include sample number, place of collection, and date and 
time of collection. 
 
 
6.3 FIELD INSTRUMENT CALIBRATION AND USE LOGS 

Standardized instrument calibration logs for each field instrument will be maintained 
during sampling activities to demonstrate properly functioning equipment.  Included in 
the log should be documentation of time of instrument use, operator, and any 
maintenance performed. 
 
 
6.4 CHAIN-OF-CUSTODY RECORDS 

Chain-of-custody forms will be completed for samples collected during the program.  
chain-of-custody forms will be completed to document the transfer of sample containers. 
 
The chain-of-custody record, completed at the time of sampling, will contain, but not be 
limited to, the sample number, date, and time of sampling, and the name of the sampler.  
The chain-of-custody document will be signed, timed, and dated by the sampler when 
transferring the samples. 
 
The chain-of-custody form will consist of four copies which will be distributed to the 
shipper, the receiving laboratory, and two copies to CRA.  The shipper will keep one 
copy while the other three copies will be enclosed in a waterproof envelope within the 
cooler with the samples.  The laboratory, upon receiving the samples, will complete the 
three remaining copies.  The laboratory will maintain one copy for their records; one 
copy will be returned to CRA upon receipt of the samples by the laboratory; one copy 
will be submitted to CRA with the data deliverables package. 
 
 
6.5 SAMPLE SHIPMENT 

All samples will be refrigerated using wet ice at <6°C.  Custody seals will be placed 
around each cooler and the coolers will then be sealed with packing tape for shipment to 
the analytical laboratory within 24 to 48 hours of collection by either commercial courier 
or Subcontractor personnel. 
 
 



 
  
 
080897 (4) C-13 CONESTOGA-ROVERS & ASSOCIATES 

6.6 LABORATORY SAMPLE CUSTODY LOG BOOKS 

Upon receipt of the sample coolers at the laboratory, each sample cooler and the custody 
seal will be inspected by the designated sample custodian.  The condition of the cooler 
and the custody seal will be noted on the chain-of-custody record sheet by the sample 
custodian. 
 
The sample custodian will record the temperature of one sample (or temperature blank) 
from each cooler and the temperature will be noted on the chain-of-custody.  If the 
shipping cooler seal is intact, the sample containers will be accepted for analyses.  The 
sample custodian will document the date and time of receipt of the container, and sign 
the form. 
 
If damage or discrepancies are noticed (including sample temperature exceedances), 
they will be recorded in the remarks column of the record sheet, dated and signed.  Any 
damage or discrepancies will be reported to the lab supervisor who will inform the lab 
manager and QA Officer before samples are processed. 
 
 
6.7 EVIDENTIARY FILES 

The laboratory will be responsible for maintaining analytical log books and laboratory 
data as well as a sample (on hand) inventory for submittal to CRA on an as-required 
basis.  Raw laboratory data produced from the analysis of samples submitted for this 
program will be inventoried and maintained by the laboratory for a period of 5 years at 
which time CRA will advise the laboratory regarding the need for additional storage. 
 
Evidentiary files for the entire project will be inventoried and maintained by CRA and 
will consist of the following: 
 
i) Project-related plans 

ii) Project log books 

iii) Field data records 

iv) Sample identification documents 

v) Chain-of-custody records 

vi) Report notes, calculations, etc. 

vii) Laboratory data, etc. 

viii) References, copies of pertinent literature 
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ix) Miscellaneous - photos, maps, drawings, etc. 

x) Copies of final reports pertaining to the project 
 
The evidentiary file materials will be the responsibility of CRA's Project Manager with 
respect to maintenance and document removal. 
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7.0 CALIBRATION PROCEDURES AND FREQUENCY 

7.1 INSTRUMENT CALIBRATION AND TUNING 

Calibration of instrumentation is required to ensure that the analytical system is 
operating correctly and functioning at the proper sensitivity to meet established 
reporting limits.  Each instrument is calibrated with standard solutions appropriate to 
the type of instrument and the linear range established for the analytical method.  The 
frequency of calibration and the concentration of calibration standards is determined by 
the manufacturers' guidelines, the analytical method, or the requirements of special 
contracts. 
 
A bound notebook will be kept with each instrument requiring calibration in which will 
be recorded activities associated with QA monitoring and repairs programs.  These 
records will be checked during periodic equipment review and internal and external 
QA/QC audits. 
 
 
7.1.1 GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 

It is necessary to establish that a given GC/MS meets the standard mass spectral 
abundance criteria prior to initiating any ongoing sample analyses and data collection.  
This is accomplished through the analyses of tuning compounds as specified in the 
analytical methods. 
 
Calibration of the GC/MS system will be performed daily at the beginning of the day or 
with each 12 hours of instrument operating time when more than 12 hours of instrument 
operating time is needed in 1 day. 
 
All method-specified calibration criteria will be met prior to sample analyses.  All 
calibrations will be performed using either average response factors or first-order linear 
regression (with a correlation coefficient requirement of 0.995).  Higher order fits will 
not be allowed unless the laboratory can demonstrate that the instrument is working 
properly, and that the instrument response over the concentration range of interest is 
second-order. 
 
Quantification of samples that are analyzed by GC/MS will be performed by internal 
standard calibration.  For quantitation, the nearest internal standard free of 
interferences will be used. 
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7.1.2 GAS CHROMATOGRAPHY (GC) 

Quantification for samples that are analyzed by GC with element selective detectors will 
be performed by external standard calibration.  Standards containing the compounds of 
interest will be analyzed at a minimum of three concentrations to establish the linear 
range of the detector.  Single point calibration will be performed at the beginning of each 
day and at every tenth injection.  The response factors from the single point calibration 
will be checked against the average response factors from multi-level calibration.  If 
deviations in response factors are greater than those allowed by the analytical method 
protocols, then system recalibration will be performed.  Alternatively, fresh calibration 
standards will be prepared and analyzed to verify instrument calibration. 
 
All method-specified calibration criteria will be met prior to sample analyses.  All 
calibrations will be performed using either average response factors or first-order linear 
regression (with a correlation coefficient requirement of 0.995).  Higher order fits will 
not be allowed unless the laboratory can demonstrate that the instrument is working 
properly, and that the instrument response over the concentration range of interest is 
second-order. 
 
 
7.1.3 INSTRUMENTATION FOR INORGANIC ANALYSES 

All method-specified calibration procedures will be performed and acceptance criteria 
will be met prior to sample analyses.  Standard curves derived from data consisting of 
one reagent blank and a minimum of three concentrations [one reagent blank and one 
concentration for ion coupled plasma (ICP)] will be prepared for each inorganic analyte.  
Calibrations will be performed using either average response factors, or first-order linear 
regression (with a correlation coefficient requirement of 0.995).   
 
The standard curve will be used with each subsequent analysis provided the standard 
curve is verified by using at least one reagent blank and one standard at a level normally 
encountered or expected in such samples.  If the results of the verification are not within 
±10 percent of the original curve, a new standard will be prepared and analyzed.  If the 
results of the second verification are not within ±10 percent of the original standard 
curve, the analysis will be stopped, and the analyst will reject any data obtained after the 
last acceptable verification standard.  A reference standard will be used to determine if 
the discrepancy is with the standard or with the instrument.  Once the cause is 
identified, a new calibration curve will be performed before sample analyses can 
continue. 
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New standards will also be prepared on a quarterly basis at a minimum.  All data used 
in drawing or describing the curve will be so indicated on the curve or its description.  A 
record will be made of the verification. 
 
 
7.1.4 FIELD INSTRUMENTATION 

Field equipment used during the RD/RA or groundwater monitoring program will be 
calibrated both prior to and following the day's utilization in accordance with the 
manufacturer's instructions.  The equipment will also be operated in accordance with 
the manufacturer's instructions.  Records of calibrations of field equipment will be 
recorded in a bound field notebook. 



 
  
 
080897 (4) C-18 CONESTOGA-ROVERS & ASSOCIATES 

8.0 ANALYTICAL PROCEDURES 

8.1 ANALYTICAL METHODS 

All groundwater, soil and sediment samples will be analyzed for the parameters listed 
in Tables 4.2,4.3 and 4.4 using the methods cited in Table 4.1.  These methods have been 
selected to meet the DQOs for each sampling activity.   
 
Data deliverables for this program will be as specified in Section 9.2. 
 
 
8.2 COMPOUND IDENTIFICATION 

Compounds which will be analyzed by GC/MS will be identified by comparison of the 
sample mass spectrum with the mass spectrum of a standard of the suspected 
compound (standard reference spectrum).  Mass spectra for standard references should 
be obtained on the user's GC/MS within the same 12 hours as the sample analysis.  
These standard reference spectra may be obtained through analysis of the calibration 
standards.  The following criteria will be satisfied to verify identification: 
 
i) Elution of the sample component at the same GC relative retention time (RRT) as 

the standard component 

ii) Correspondence of the sample component and the standard component mass 
spectrum 

 
For GC determinations of specific analytes, the RRT of the unknown will be compared 
with that of an authentic standard.  Since a true identification by GC is not possible, an 
analytical run for compound confirmation will be followed according to the 
specifications in the methods.  Peaks will elute within daily retention time windows 
established for each indicator parameter to be declared a tentative or confirmed 
identification.  Retention time windows are determined using standard protocols 
defined in each method. 
 
 
8.3 QUANTITATION 

The procedures for quantitation of analytes are discussed in the appropriate analytical 
methods.  Sample results are calculated using either an external standard or an internal 
standard technique.  External standard techniques directly compare the response from 
the sample to the response of the target analyte in the calibration standards.  Internal 
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standard technique utilizes the addition of a compound that resembles the target 
compound but is not commonly found in nature.  This compound is added to all 
standards, samples, and QC samples.  Quantitation is based on the ratio of the target 
compound in the sample to the response of the internal standard in the sample 
compared to a similar ratio derived for each calibration standard. 
 
 
8.4 QUANTITATION LIMIT REQUIREMENTS 

Targeted quantitation limits will be consistent with those presented in Tables 4.2 and 4.3.  
When matrix interferences are noted during sample analysis, actions will be taken by the 
laboratory to achieve the specified quantitation limits.  Samples will not be diluted by 
more than a factor of five to reduce matrix effects.  The laboratory will re-extract and/or 
use any of the cleanup techniques presented in the analytical methods to eliminate 
matrix interferences. 
 
Samples may be diluted to a greater extent if the concentrations of analytes of concern 
exceed the calibration range of the instrument.  In such cases, the laboratory QA/QC 
Officer will assure that the laboratory demonstrates good analytical practices and that 
such practices are documented in order to achieve the specified quantitation limits. 
 
Soil and sediment results will be reported based on dry weight.  The dry weight 
conversion will raise the targeted quantitation limit. 
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9.0 DATA REDUCTION, VALIDATION, ASSESSMENT, AND REPORTING 

9.1 GENERAL 

The contract laboratory will perform analytical data reduction and validation in-house 
under the direction of the laboratory QA Officer.  The laboratory's QA Officer will be 
responsible for assessing data quality and advising of any data which were rated 
"preliminary" or "unacceptable" or other qualifications based on the QC criteria outlined 
in the analytical methods, which would caution the data user of possible unreliability.  
Data reduction, validation, and reporting by the laboratory will be conducted as detailed 
in the following: 
 
• Raw data produced and checked by the responsible analysts is turned over for 

independent review by another analyst 

• The area supervisor reviews the data for attainment of quality control criteria 
presented in the referenced analytical methods 

• Upon completion of reviews and acceptance of the raw data by the laboratory 
operations manager, a computerized report will be generated and sent to the 
laboratory QA Officer 

• The laboratory QA Officer will complete a thorough inspection of reports 

• The laboratory QA officer and area supervisor will decide whether any sample 
reanalysis is required 

• Upon acceptance of the preliminary reports by the laboratory QA officer, final 
reports will be generated and signed by the laboratory Project Manager 

 
Validation of the analytical data pertaining to the monitoring wells will be performed by 
CRA's QA/QC Officer for analytical activities.  The data validation will be performed 
utilizing guidance contained in the following documents: "USEPA Contract Laboratory 
Program National Functional Guidelines for Organic Data Review", EPA 540/R-08-01, 
June 2008  and "USEPA Contract Laboratory Program National Functional Guidelines 
for Inorganic Data Review", EPA 540/R-10-011, January 2010.  Data analyzed using 
methods not covered in these documents will be validated using the general principles 
used in these documents, and the analytical requirements specified in the methods. 
 
Assessment of analytical and in-house data will include checks on data consistency by 
looking for comparability of duplicate analyses, comparability to previous data from the 
same sampling location (if available), adherence to accuracy and precision control 
criteria detailed in this QAPP and anomalously high or low parameter values.  
Verification of 100 percent of QC sample results (both qualitative and quantitative) will 
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be performed.  Verification of the identification of 100 percent of sample results (both 
positive hits and non-detects) will be performed and 10 percent of investigative sample 
results will be recalculated. 
 
A Data Usability Summary Report (DUSR) will be prepared and will present the results 
of the data validation, including a summary assessment of laboratory data packages, 
sample preservation and chain-of-custody procedures, and a summary assessment of 
precision, accuracy, representativeness, comparability, and completeness for each 
analytical method.  The DUSR will be submitted to CRA's Project Manager. 
 
Data from field measurements and sample collection activities that are used in project 
reports will be appropriately identified and appended to the report.  Where data have 
been reduced or summarized, the method of reduction will be documented in the report.  
Field data will be audited for anomalously high or low values that may appear to be 
inconsistent with other data. 
 
The qualifications of CRA's QA/QC Officer are presented in Attachment A.   
 
 
9.2 LABORATORY REPORTING 

Reporting and deliverables will be in accordance with NYSDEC Analytical Services 
Protocol (ASP) Category B.  The minimum deliverables required by the laboratory are 
summarized in Table 9.1.  Reporting and deliverables for waste characterization samples 
(Toxicity Characteristic Leaching Procedure [TCLP] and Resource Conservation and 
Recovery Act [RCRA] analyses) shall include, but not be limited to, all items listed in 
Table 9.2.  The laboratory will also include an electronic data deliverable in EQuis 4-file 
format. 
 
All sample data and corresponding QA/QC data as specified in the analytical methods 
will be maintained accessible to CRA either in hard copy or on magnetic tape or disk. 
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10.0 INTERNAL QUALITY CONTROL CHECKS AND FREQUENCY 

10.1 QC FOR FIELD MEASUREMENTS 

Quality control procedures for field measurements will be limited to a check of the 
reproducibility of the measurement in the field by obtaining multiple readings and by 
calibrating the instrument (where appropriate). 
 
 
10.2 QC FOR LABORATORY ANALYSES 

Specific procedures related to internal laboratory QC samples are described in the 
following subsections. 
 
 
10.2.1 REAGENT BLANKS 

A reagent blank will be analyzed by the laboratory at a frequency of one blank per 
analytical batch.  The reagent blank, an aliquot of analyte-free water or solvent, will be 
carried through the entire analytical procedure. 
 
 
10.2.2 MS/MSD ANALYSES 

An MS/MSD sample will be analyzed for all methods at the frequency specified in 
Table 4.1.  Acceptable criteria and analytes that will be used for matrix spikes are 
identified in the analytical methods.  Percent spike recoveries will be used to evaluate 
analytical accuracy while percent relative standard deviation or the relative percent 
difference (RPD) between duplicate analyses will be used to assess analytical precision. 
 
 
10.2.3 SURROGATE ANALYSES 

Surrogates are organic compounds which are similar to the analytes of interest, but 
which are not normally found in environmental samples.  Surrogates are added to 
samples to monitor the effect of the matrix on the accuracy of the analysis.  Every blank, 
standard and environmental sample analyzed by GC or GC/MS, including MS/MSD 
samples, will be spiked with surrogate compounds prior to sample preparation. 
 
The compounds that will be used as surrogates and the levels of recommended spiking 
are specified in the methods.  Surrogate spike recoveries will fall within the control 
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limits specified in the analytical methods.  If surrogate recoveries are excessively low 
(<10 percent), the laboratory will contact CRA's QA/QC Officer for further instructions. 
 
Dilution of samples to bring the analyte concentration into the linear range of calibration 
may dilute the surrogates out of the quantitation limit.  Reanalysis of these samples is 
not required.  Assessment of analytical quality in these cases will be based on the 
MS/MSD sample analysis results. 
 
 
10.2.4 LCS SAMPLES 

LCS samples (also known as QC Check Samples) will be analyzed to determine the 
accuracy of the analytical methods.  LCS samples generally are prepared from standards 
that are from a different source than the calibration standards or are standard reference 
materials.  The percent recoveries will be calculated and compared to the acceptance 
criteria.  In most cases, sample analyses cannot proceed if the LCS acceptance criteria is 
not achieved.  Corrective actions for outlying LCS data will be consistent with those 
specified in the methods. 
 
 
10.3 QC FOR SAMPLING PROTOCOL 

To assess the quality of data resulting from the field sampling program, field duplicate 
and field blank samples will be collected (where appropriate) and submitted to the 
analytical laboratory as samples. 
 
 
10.3.1 FIELD DUPLICATE SAMPLES 

Field duplicate samples will be collected at the frequency of one per 20 samples.  These 
samples will be submitted "blind" to the laboratory for analysis, the results will be 
compared, and RPD values will be assessed against control limits of 50 percent for water 
samples and 100 percent for soil samples. 
 
 
10.3.2 FIELD BLANK SAMPLES 

Trip blanks for VOCs will be prepared by the laboratory using analyte-free water and 
submitted with the sample collection containers.  The trip blanks will be kept unopened 
in the field with sample bottles.  One trip blank will be transported to the laboratory 
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with each cooler of aqueous VOC samples.  The laboratory will analyze trip blanks as 
samples. 
 
Rinsate blanks will be used to assess decontamination procedures of collection 
equipment used for multiple samples.  The rinse blank will be prepared using 
analyte-free deionized water when non-dedicated equipment is used in the field.  The 
rinse blanks will be analyzed by the laboratory as samples.  Rinse blanks will be 
prepared at the frequency of one per 20 samples in the event that non-dedicated 
sampling equipment is used. 
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11.0 PERFORMANCE AND SYSTEM AUDITS AND FREQUENCY 

11.1 LABORATORY 

For the purpose of external evaluation, performance evaluation check samples are 
analyzed periodically by the laboratory.  Internally, the evaluation of data from these 
samples is done on a continuing basis over the duration of a given project. 
 
CRA's QA/QC Officer may carry out performance and/or systems audits to insure that 
data of known and defensible quality are consistently produced during this program. 
 
Systems audits are qualitative evaluations of all components of field and laboratory 
quality control measurement systems.  They determine if the measurement systems are 
being used appropriately.  The audits may be carried out before systems are operational, 
during the program, or after completion of the program.  Such audits typically involve a 
comparison of the activities given in the laboratory's QA/QC plan described herein, 
with activities actually scheduled or performed.  A special type of systems audit is the 
data management audit.  This audit addresses only data collection and management 
activities. 
 
The performance audit is a quantitative evaluation of the measurement systems used for 
a monitoring program.  It requires testing the measurement systems with samples of 
known composition or behavior to quantitatively evaluate precision and accuracy.  A 
performance audit may be carried out by or under the auspices of the laboratory's 
QA/QC Officer without the knowledge of the analyst during each sampling event for 
this program. 
 
It should be noted, however, that any additional external QA audits will only be 
performed if deemed necessary. 
 
 
11.2 FIELD 

Audits of field techniques will be conducted by CRA's Field QA/QC Officer.  These 
audits will include review of the sample collection and instrument calibration logbooks 
and chain-of-custody documents.  Field inspections will also be performed to review:  
sample collection and handling techniques; on-Site supplies of sampling equipment and 
standards availability of relevant project documents. 
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12.0 PREVENTIVE MAINTENANCE 

Analytical instruments to be used in this project will be serviced by laboratory personnel 
at regularly scheduled intervals in accordance with the manufacturers' 
recommendations.  Instruments may also be serviced at other times due to failure.  
Requisite servicing beyond the abilities of laboratory personnel will be performed by the 
equipment manufacturer or their designated representative. 
 
Daily checks of each instrument will be performed by the analyst who has been assigned 
responsibility for that instrument.  Manufacturers' recommended procedures will be 
followed in every case. 
 
Maintenance procedures and schedules and instrument logbooks will be documented in 
bound notebooks and made available to CRA's project QA/QC Officer upon request. 
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13.0 SPECIFIC ROUTINE PROCEDURES USED TO ASSESS 
DATA PRECISION, ACCURACY, AND COMPLETENESS 

13.1 QA MEASUREMENT QUALITY INDICATORS 

13.1.1 PRECISION 

Precision will be assessed by comparing the analytical results between duplicate spike or 
duplicate sample analyses.  Precision as RPD will be calculated as follows for values 
significantly greater than the associated detection limit: 
 
Matrix Spike/Matrix Spike Duplicate 
 

Precision  =   
{D2-D1}

 {D1+D2/2}     x 100 

 
D1 = matrix spike recovery 
D2 = matrix spike duplicate recovery 
 
Sample Duplicates 
 

Precision  =   
{D2-D1}

 {D1+D2/2}     x 100 

 
D1 = original sample result 
D2 = duplicate sample result 
 
For results near the associated detection limits, precision will be assessed based on the 
following criteria: 
 
Precision = original result - duplicate result <Contract Required Detection Limits 

(CRDL) 
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13.1.2 ACCURACY 

Accuracy will be assessed by comparing a set of analytical results to the accepted or 
"true" values that would be expected.  In general, MS/MSD and check sample recoveries 
will be used to assess accuracy.  Accuracy as percent recovery will be calculated as 
follows: 
 

Accuracy  =  
A-B
C    x 100 

 
A = The analyte determined experimentally from the spike sample 
B = The background level determined by a separate analysis of the unspiked 

sample 
C = The amount of spike added 
 
 
13.1.3 COMPLETENESS 

Completeness is a measure of the amount of valid data obtained from a measurement 
system compared with the amount that was expected to be obtained under normal 
conditions. 
 
To be considered complete, the data set will contain QC check analyses verifying 
precision and accuracy for the analytical protocol.  In addition, data are reviewed in 
terms of stated goals in order to determine if the database is sufficient. 
 
When possible, the percent completeness for each set of samples will be calculated as 
follows: 
 

Completeness  =  
valid data obtained
total data planned    x 100 percent 

 
 
13.1.4 EXCEEDANCES 

Procedures discussed previously will be followed for documenting deviations.  In the 
event that a result deviates significantly from method established control limits, this 
deviation will be noted and its effect on the quality of the remaining data assessed and 
documented. 
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14.0 CORRECTIVE ACTION 

The need for corrective action may be identified by system or performance audits or by 
standard QC procedures.  The essential steps in the corrective action system will be: 
 
• Checking the predetermined limits for data acceptability beyond which corrective 

action is required 

• Identifying and defining problems 

• Assigning responsibility for investigating the problem 

• Investigating and determining the cause of the problem 

• Determination of a corrective action to eliminate the problem (this may include 
reanalysis or resampling and analyses) 

• Assigning and accepting responsibility for implementing the corrective action 

• Implementing the corrective action and evaluating the effectiveness 

• Verifying that the corrective action has eliminated the problem 

• Documenting the corrective action taken 
 
For each measurement system, the laboratory QA Officer will be responsible for 
initiating the corrective action and the laboratory supervisor will be responsible for 
implementing the corrective action. 
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15.0 QUALITY ASSURANCE REPORT TO MANAGEMENT 

The CRA QA/QC Officer will receive reports on the performance of the measurement 
system and the data quality following each sampling round and at the conclusion of the 
project. 
 
Minimally, these reports will include: 
 
• Assessment of measurement quality indicator (i.e., data accuracy, precision, and 

completeness); 

• Results of system audits 

• QA problems and recommended solutions. 
 
CRA's QA/QC Officer will be responsible within the organizational structure for 
preparing these periodic reports.  The final report for the project will also include a 
separate QA section which will summarize data quality information contained in the 
periodic QA/QC reports to management, and present an overall data assessment and 
validation in accordance with the data quality objectives outlined in this QAPP. 
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TABLE 4.1

SAMPLING AND ANALYSIS SUMMARY

REMEDIAL DESIGN/REMEDIAL ACTION

FRIEDRICHSOHN COOPERAGE SITE

TOWN OF WATERFORD, NEW YORK

Sample Analytical Analytical Investigative Field Rinsate Trip MS/MSD

Matrix Parameters Method 1 Samples Duplicates Blanks Blanks

Groundwater TCL Volatiles plus TICs SW-846 8260 TBD 1/20 1/20 1/Cooler 1/20

TCL Semi-Volatiles plus TICs SW-846 8270 TBD 1/20 1/20 - 1/20

PCBs SW-846 8082 TBD 1/20 1/20 - 1/20

TAL Metals SW-846 6010/7470 TBD 1/20 1/20 - 1/20

Soil TCL Volatiles plus TICs SW-846 8260 TBD 1/20 1/20 - 1/20

TCL Semi-Volatiles plus TICs SW-846 8270 TBD 1/20 1/20 - 1/20

PCBs SW-846 8082 TBD 1/20 1/20 - 1/20

TAL Metals SW-846 6010/7471 TBD 1/20 1/20 - 1/20

TCLP Volatiles SW-846 1311/8260 TBD 1/20 1/20 - 1/20

TCLP Semi-Volatiles SW-846 1311/8270 TBD 1/20 1/20 - 1/20

TCLP Metals SW-846 1311/6010/7471 TBD 1/20 1/20 - 1/20

Ignitability SW-846 1010 TBD 1/20 1/20 - 1/20

Cyanide, Reactive (as Total) SW-846 9014 TBD 1/20 1/20 - 1/20

Corrosivity by pH (S. U.) SW-846 9045 TBD 1/20 1/20 - 1/20

Sulfide, Reactive (as Total) SW-846 9030 TBD 1/20 1/20 - 1/20

Sediment TCL Volatiles plus TICs SW-846 8260 TBD 1/20 1/20 - 1/20

TCL Semi-Volatiles plus TICs SW-846 8270 TBD 1/20 1/20 - 1/20

PCBs SW-846 8082 TBD 1/20 1/20 - 1/20

TAL Metals SW-846 6010/7471 TBD 1/20 1/20 - 1/20

TOC Lloyd Kahn TBD 1/20 1/20 - 1/20

Notes:

(1) Methods referenced from "Test Methods for Evaluating Solid Waste - Physical/Chemical Methods", SW-846, Third Edition, 1986 (Revised 9/94).

Analysis of Water and Wastes", EPA-600/4-79-020, March 1983; for chloride, sulfate, nitrate-nitrite

MS Matrix Spike.

MSD Matrix Spike Duplicate.

PCBs Polychlorinated Biphenyls.

TAL Target Analyte List.

TCL Target Compound List.

TICs Tentatively Identified Compounds.

- Not applicable.

TCLP Toxicity Characterization Leaching Procedure.

CRA 080897 (4) APPC
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CAS Number Water Soil/Sediment

(µg/L) (µg/Kg)

TCL Volatiles

1,1,2,2-Tetrachloroethane 79-34-5 10 10

1,1,2-Trichloroethane 79-00-5 10 10

1,1-Dichloroethane 75-34-3 10 10

1,1-Dichloroethylene 75-35-4 10 10

1,2-Dibromo-3-chloropropane 96-12-8 10 10

1,2-Dibromoethane 106-93-4 10 10

1,2-Dichloroethane 107-06-2 10 10

1,2-Dichloropropane 78-87-5 10 10

Bromodichloromethane 75-27-4 10 10

Bromoform 75-25-2 10 10

Carbon tetrachloride 56-23-5 10 10

Chlorobenzene 108-90-7 10 10

Chloroethane 75-00-3 10 10

Chloroform 67-66-3 10 10

cis-1,3-Dichloropropene 10061-01-5 10 10

Dibromochloromethane 124-48-1 10 10

Dichlorodifluoromethane 75-71-8 10 10

m-Dichlorobenzene 541-73-1 10 10

Bromomethane 74-83-9 10 10

Chloromethane 74-87-3 10 10

Methylene chloride 75-09-2 10 10

o-Dichlorobenzene 95-50-1 10 10

p-Dichlorobenzene 106-46-7 10 10

Tetrachloroethylene 127-18-4 10 10

trans-1,2-Dichloroethylene 156-60-5 10 10

trans-1,3-Dichloropropene 10061-02-6 10 10

Trichloroethylene 79-01-6 10 10

Trichlorofluoromethane 75-69-4 10 10

Vinyl chloride 75-01-4 10 10

4-Methyl-2-pentanone 108-10-1 10 10

2-Butanone 78-93-3 10 10

Benzene 71-43-2 10 10

Ethylbenzene 100-41-4 10 10

Styrene 100-42-5 10 10

Toluene 108-88-3 10 10

Xylene(total) 1330-20-7 10 10

1,1,1-Trichloroethane 71-55-6 10 10

2-Hexanone 591-78-6 10 10

Acetone 67-64-1 10 10

Carbon disulfide 75-15-0 10 10

1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 10 10

Methyl Acetate 79-20-9 10 10

Methyl tert-Butyl Ether 1634-04-4 10 10

cis-1,2-Dichloroethene 156-59-2 10 10

Cyclohexane 110-82-7 10 10

Methylcyclohexane 108-87-2 10 10

Isopropylbenzene 98-82-8 10 10

1,2,4-Trichlorobenzene 120-82-1 10 10

TCL Semi-Volatiles

2,4,6-Trichlorophenol 88-06-2 10 330

2,4-Dichlorophenol 120-83-2 10 330

2,4-Dimethylphenol 105-67-9 10 330

2,4-Dinitrophenol 51-28-5 25 830

2-Chlorophenol 95-57-8 10 330

4,6-Dinitro-o-cresol 534-52-1 25 830

o-Nitrophenol 88-75-5 10 330

Quantitation Limits

TABLE 4.2

PRACTICAL QUANTITATION LIMIT (PQL)

REMEDIAL DESIGN/REMEDIAL ACTION

FRIEDRICHSOHN COOPERAGE SITE

ORGANIC COMPOUND LIST  AND

TOWN OF WATERFORD, NEW YORK

CRA 080897 (4) APPC
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CAS Number Water Soil/Sediment

(µg/L) (µg/Kg)

Quantitation Limits

TABLE 4.2

PRACTICAL QUANTITATION LIMIT (PQL)

REMEDIAL DESIGN/REMEDIAL ACTION

FRIEDRICHSOHN COOPERAGE SITE

ORGANIC COMPOUND LIST  AND

TOWN OF WATERFORD, NEW YORK

p-Chloro-m-cresol 59-50-7 10 330

Pentachlorophenol 87-86-5 25 830

Phenol 108-95-2 10 330

p-Nitrophenol 100-02-7 25 830

Bis(2-ethylhexyl) phthalate 117-81-7 10 330

Butyl benzyl phthalate 85-68-7 10 330

Diethyl phthalate 84-66-2 10 330

Dimethyl phthalate 131-11-3 10 330

Di-n-butyl phthalate 84-74-2 10 330

Di-n-octyl phthalate 117-84-0 10 330

2,4-Dinitrotoluene 121-14-2 10 330

2,6-Dinitrotoluene 606-20-2 10 330

Isophorone 78-59-1 10 330

Nitrobenzene 98-95-3 10 330

Acenaphthene 83-32-9 10 330

Acenaphthylene 208-96-8 10 330

Anthracene 120-12-7 10 330

Benzo[a]anthracene 56-55-3 10 330

Benzo[a]pyrene 50-32-8 10 330

Benzo[b]fluoranthene 205-99-2 10 330

Benzo[ghi]perylene 191-24-2 10 330

Benzo[k]fluoranthene 207-08-9 10 330

Chrysene 218-01-9 10 330

Dibenz[a,h]anthracene 53-70-3 10 330

Fluoranthene 206-44-0 10 330

Fluorene 86-73-7 10 330

Indeno(1,2,3 cd)pyrene 193-39-5 10 330

Naphthalene 91-20-3 10 330

Phenanthrene 85-01-8 10 330

Pyrene 129-00-0 10 330

2-Chloronaphthalene 91-58-7 10 330

Hexachlorobenzene 118-74-1 10 330

Hexachlorobutadiene 87-68-3 10 330

Hexachlorocyclopentadiene 77-47-4 10 330

Hexachloroethane 67-72-1 10 330

2,4,5-Trichlorophenol 95-95-4 25 830

2-Methylnaphthalene 91-57-6 10 330

3,3'-Dichlorobenzidine 91-94-1 10 330

4-Chlorophenyl phenyl ether 7005-72-3 10 330

Bis(2-chloroethoxy)methane 111-91-1 10 330

Bis(2-chloroethyl)ether 111-44-4 10 330

Dibenzofuran 132-64-9 10 330

m-Nitroaniline 99-09-2 25 830

N-Nitrosodiphenylamine 86-30-6 10 330

N-Nitrosodipropylamine 621-64-7 1 10 330

o-Cresol 95-48-7 10 330

o-Nitroaniline 88-74-4 25 830

p-Chloroaniline 106-47-8 10 330

p-Cresol 106-44-5 10 330

p-Nitroaniline 100-01-6 25 830

Benzaldehyde 100-52-7 10 330

2,2'-oxybis(1-Chloropropane) 108-60-1 10 330

Acetophenone 98-86-2 10 330

Caprolactam 105-60-2 10 330

1,1'-Biphenyl 92-52-4 10 330

4-Bromophenyl-phenylether 101-55-3 10 330

Atrazine 1912-24-9 10 330

Carbazole 86-74-8 10 330

CRA 080897 (4) APPC
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CAS Number Water Soil/Sediment

(µg/L) (µg/Kg)

Quantitation Limits

TABLE 4.2

PRACTICAL QUANTITATION LIMIT (PQL)

REMEDIAL DESIGN/REMEDIAL ACTION

FRIEDRICHSOHN COOPERAGE SITE

ORGANIC COMPOUND LIST  AND

TOWN OF WATERFORD, NEW YORK

PCBs

Aroclor-1016 12674-11-2 1.0 33

Aroclor-1221 11104-28-2 1.0 67

Aroclor-1232 11141-16-5 1.0 33

Aroclor-1242 53469-21-9 1.0 33

Aroclor-1248 12672-29-6 1.0 33

Aroclor-1254 11097-69-1 1.0 33

Aroclor-1260 11096-82-5 1.0 33

Aroclor-1262 37324-23-5 1.0 33

Aroclor-1268 11100-14-4 1.0 33

Notes:

PCBs    -     Polychlorinated Biphenyls.

TCL      -     Target Compound List.

CRA 080897 (4) APPC
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Parameters CAS Number Water Soil/Sediment

(µg/L) (µg/Kg)

TAL Metals

Aluminum 7429-90-5 200 20

Antimony 7440-36-0 60 6.0

Arsenic 7440-38-2 10 1.0

Barium 7440-39-3 200 20

Beryllium 7440-41-7 5.0 0.5

Cadmium 7440-43-9 5.0 0.5

Calcium 7440-70-2 5000 500

Chromium 7440-47-3 10 1.0

Cobalt 7440-48-4 50 5.0

Copper 7440-50-8 25 2.5

Iron 7439-89-6 100 10

Lead 7439-92-1  5.0* 0.5

Magnesium 7439-95-4 5000 500

Manganese 7439-96-5 15 1.5

Mercury 7439-97-6 0.2 0.1

Nickel 7440-02-0 40 4.0

Potassium 7440-09-7 5000 500

Selenium 7782-49-2 5.0 0.5

Silver 7440-22-4 10 1.0

Sodium 7440-23-5 5000 500

Thallium 7440-28-0 10 1.0

Vanadium 7440-62-2 50 5.0

Zinc 7440-66-6 20 2.0

General Chemistry

TOC 7440-44-0 - 1.0

Note:

TOC Total Organic Carbon.

TAL Target Analyte List.

Quantitation Limits

TABLE 4.3

INORGANIC COMPOUND LIST  AND

PRACTICAL QUANTITATION LIMIT (PQL)

REMEDIAL DESIGN/REMEDIAL ACTION

FRIEDRICHSOHN COOPERAGE SITE

TOWN OF WATERFORD, NEW YORK

CRA 080897 (4) APPC
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Regulatory

Parameters Limits

TCLP Volatiles (mg/L) 

Vinyl chloride 0.2

1,1-Dichloroethene 0.7

Chloroform 6.0

1,2-Dichloroethane 0.5

2-Butanone 200

Carbon Tetrachloride 0.5

Trichloroethene 0.5

Benzene 0.5

Tetrachloroethene 0.7

Chlorobenzene 100

TCLP Semi-Volatiles (mg/L) 

Pyridine 5.0

1,4-Dichlorobenzene 7.5

2-Methylphenol 200

3- and/or 4-Methylphenol 200

Hexachloroethane 3.0

Nitrobenzene 2.0

Hexachlorobutadiene 0.5

2,4,6-Trichlorophenol 2.0

2,4,5-Trichlorophenol 400

2,4-Dinitrotoluene 0.13

Hexachlorobenzene 0.13

Pentachlorophenol 100

TCLP Metals  (mg/L)

Silver 5.0

Arsenic 5.0

Barium 100

Cadmium 1.0

Chromium 5.0

Lead 5.0

Mercury 0.2

Selenium 1.0

RCRA Characteristics 

Ignitability (° F) <140

Cyanide, Reactive (as Total) (mg/Kg) 250

Corrosivity by pH (S. U.) 2.0-12.5

Sulfide, Reactive (as Total) (mg/Kg) 500

Total Polychlorinated Biphenyls ( µg/Kg)

Aroclor-1016 33

Aroclor-1221 67

Aroclor-1232 33

Aroclor-1242 33

Aroclor-1248 33

Aroclor-1254 33

Aroclor-1260 33

Aroclor-1262 33

Aroclor-1268 33

Note:

TCLP Toxicity Characteristic Leaching Procedures.

RCRA Resource Conservation and Recovery Act.

FRIEDRICHSOHN COOPERAGE SITE

TOWN OF WATERFORD, NEW YORK

REGULATORY LIMITS

TABLE 4.4

WASTE CHARACTERIZATION COMPOUND LIST AND

REMEDIAL DESIGN/REMEDIAL ACTION

CRA 080897 (4) APPC



Page 1 of 1

TABLE 5.1

SAMPLE CONTAINER, PRESERVATION, AND HOLDING TIME PERIODS

Matrix Analyses Sample Containers (1) Preservation Maximum Holding Time Notes

Water

TCL VOCs Three 40 mL Teflon lined septum vials Cool <6°C, HCl to pH<2 14 Days to analyses Fill completely, no air bubbles

TCL SVOCs Two 1 liter amber glass bottles per analysis Cool <6°C 7 Days to extraction Fill to neck of bottles

40 days from extraction to analysis

PCBs Two 1 liter amber glass bottles per analysis Cool <6°C 7 Days to extraction Fill to neck of bottles

40 days from extraction to analysis

TAL Metals (Except Mercury) One 1 liter plastic bottle HNO3 to pH<2, Cool <6°C 6 Months from collection to analysis Fill to neck of bottles

Mercury One 1 liter plastic bottle HNO3 to pH<2, Cool <6°C 28 Days to analysis Fill to neck of bottles

-

Soil/Sediment

TCL VOCs Three terracores (or equivalent)(2) Cool <6°C 48 Hours for preservation Fill per directions

One 2oz jar(3) 14 Days to analyses

TCL SVOCs One 4 oz. glass jar Cool <6°C 14 Days to extraction Fill to neck of bottles

40 days from extraction to analysis

PCBs One 4 oz. glass jar Cool <6°C 14 Days to extraction Fill to neck of bottles

40 days from extraction to analysis

TAL Metals (Except Mercury) One 4 oz. glass jar Cool <6°C 6 Months from collection to analysis Fill to neck of bottles

Mercury One 4 oz. glass jar Cool <6°C 28 Days to analysis Fill to neck of bottles

TOC One 4 oz. glass jar Cool <6°C 28 Days to analysis Fill to neck of bottles

Soil Waste Characterization

TCLP VOCS Three 40 mL Teflon lined septum vials Cool <6°C 7 days from collection to leaching Fill completely, no air bubbles

7 days from leaching to analysis

TCLP SVOCS 1 L Amber Cool <6°C 5 days from receipt to leaching Fill to neck of bottles

7 days from leaching to extraction

40 days from extraction to analysis

TCLP Metals (except Mercury) 1-500 ml HDPE Cool <6°C 180 days from receipt to leaching Fill to neck of bottles

180 days from leaching to analysis

TCLP Mercury 1-500 ml HDPE Cool <6°C 5 days from receipt to leaching Fill to neck of bottles

28 days from leaching to analysis

RCRA Characteristics 2-500ml HDPE Cool <6°C Analyze immediately Fill to neck of bottles

Notes:

(1) Multiple parameters on a single sample with identical preservation requirements may be combined into one single sample container.

(2) Sediment samples may be too wet for Terracores and should be collected as a bulk sample.

(3) For dry weight determination and sediment collection, if necessary.

PCBs Polychlorinated Biphenyls.

TAL Target analyte list.

TCL Target compound list.

SVOC Semi-Volatile Organic Compound.

VOC Volatile Organic Compound.

TCLP Toxicity Characteristic Leaching Procedure.

RCRA Resource Conservation and Recovery Act.

REMEDIAL DESIGN/REMEDIAL ACTION

FRIEDRICHSOHN COOPERAGE SITE

TOWN OF WATERFORD, NEW YORK

CRA 080897 (4) APPC
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TABLE 9.1

LABORATORY REPORTING DELIVERABLES - FULL

REMEDIAL DESIGN/REMEDIAL ACTION

FRIEDRICHSOHN COOPERAGE SITE

TOWN OF WATERFORD, NEW YORK

A detailed report narrative should accompany each submission, summarizing the contents and results.

A. Chain of Custody Documentation and Detailed Narrative (1)

B. Sample Information

i) date collected

ii) date extracted or digested

iii) date analyzed

iv) analytical method and reference

C. Data (including all raw data and CLP-like summary forms)

i) samples

ii) laboratory duplicates (2)
` 

iii) method blanks

iv) spikes; spike duplicates (2) (3)

v) surrogate recoveries (2)

vi) internal standard recoveries

vii) calibration

viii) any other applicable QC data (e.g., serial dilutions)

ix) TICs (if applicable)

D. Miscellaneous

i) method detection limits and/or instrument detection limits

ii) percent solids (where applicable)

iii) metals run logs

iv) standard preparation logs

v) sample preparation logs

Notes:

(1) Any quality control (QC) outliers must be addressed and corrective action taken must be specified.

(2) Laboratory must specify applicable control limits for all quality control sample results.

(3) A blank spike must be prepared and analyzed with each sample batch.

TICs Tentatively Identified Compounds.

All sample data and its corresponding QA/QC data shall be maintained accessible to 

CRA either in hard copy or on magnetic tape or disc (computer data files).  All solid 

sample results must be reported on a dry-weight basis.

CRA 080897 (4) APPC
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TABLE 9.2

LABORATORY REPORTING DELIVERABLES - STANDARD

REMEDIAL DESIGN/REMEDIAL ACTION

FRIEDRICHSOHN COOPERAGE SITE

TOWN OF WATERFORD, NEW YORK

A detailed report narrative should accompany each submission, summarizing

the contents and results.

A. Chain of Custody Documentation and Detailed Narrative (1)

B. Sample Information

1. date collected

2. date extracted or digested

3. date analyzed

4. analytical method and reference

C. Final Results

1. samples

2. laboratory duplicates (2)

3. method blanks

4. spikes, spike duplicates (2) (3)

5. surrogate recoveries (2)

6. internal standard recoveries

7. tentatively identified compounds (TICs) (if applicable)

D. Miscellaneous

1. method detection limits and/or instrument detection limits

2. percent solids (where applicable)

3. metals run logs

4. sample preparation logs

All sample data and its corresponding quality assurance/quality control (QA/QC)

data shall be maintained accessible to CRA either in hard copy or on magnetic

tape or disc (computer data files).  All solid sample results must be reported on a

dry-weight basis.

Notes:

(1) Any QC outliers must be addressed and corrective action taken must be specified.
(2) Laboratory must specify applicable control limits for all QC sample results.
(3) A blank spike must be prepared and analyzed with each sample batch.
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EDUCATION 

B.S. Chemistry, Canisius College, 1983 

Other Training 

USEPA Region II Training Course for CLP Organic Data Validation, 
Westchester Community College, Dr. John Samuelian, March 1997 
40-Hour HAZWOPER OSHA Training (per 29 CFR 1910.120), 2000 
8-Hour HAZWOPER Refresher OSHA Training (per 29 CFR 1910.120), Annually 

EMPLOYMENT HISTORY 

2000-Present Conestoga-Rovers & Associates, Niagara Falls, NY 
1996-00 Project Chemist, CRA Services 
1983-96 Senior Organic Chemist, Advanced Environmental Services, Inc., Niagara Falls, NY 

PROFESSIONAL REGISTRATIONS/AFFILIATIONS 

Member, American Chemical Society 

PROFILE OF PROFESSIONAL ACTIVITIES 

• Stack Testing: 
- set up field gas chromatograph  for on-site analyses 
- help develop methods for detection of various compounds in the field 

• Innovative Technologies 
- Set up Gas Chromatographs (GCs) for the CRA Treatability Laboratory 
- Developed and conducted GC analyses for treated and untreated samples to monitor the removal 

of organic compounds 
- Performed training and oversight of organic extractions involving various matrices 

• Project Chemist: 
- Oversight and review of analytical testing in support of NPDES projects 
- Assessment and validation of ASP, CLP, and SW-846 analytical data 
- Liaison with analytical laboratories in support of various investigative and remedial projects 
- Preparation of analytical laboratory bidding documents 
- Preparation of analytical Quality Assurance Project Plans (QAPPs) 
- Preparation of site sampling and analysis plans 
- Performance of laboratory audits and assessments 
- Prepared a Laboratory Quality Control Manual for an application for National Environmental 

Laboratory Accreditation Program (NELAP) approval 
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- Training of plant personnel to perform required analytical methods for NELAP approval 
• Senior Organic Chemist: 

- Provided administrative support for all department chemists and technicians 
- Provided a quality control check of all analytical data prior to submission 
- Prepared and maintained all analytical Standard Operating Procedures 
- Provided technical support for clients and agency personnel 
- Evaluated and developed new methods as needed 
- Technically proficient in all areas of organic testing, including sample extraction techniques and 

operation of gas chromatographs (GC) and gas chromatograph/mass spectrometers (GC/MS) 
- Proficient at performing routine maintenance and repairs on GC and GC/MS systems 

• Database: 
- Basic training in database using Microsoft Access 
- Able to generate flat files 
- Import data and maintain the Shell database 

• ISO Internal Auditor: 
- Internal ISO 9001 Auditor performing quality system checks on filing, document control, and 

other internal quality system guidelines 
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