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QAPP Worksheet #2 
(UFP-QAPP Section 2.2.4) 

QAPP Identifying Information 
 
Site Name/Project Name:  Hooker Chemical/Ruco Superfund Site  Title:  Hooker/Ruco Site QAPP 
Site Location:   Hicksville, New York  Revision Number:  0 
Site Number/Code:   NA  Revision Date:  10/21/11  
Operable Unit:  OU-3  
Contractor Name:  Conestoga-Rovers & Associates, Inc.  
Contractor Number:  NA   
Contract Title: NA   
Work Assignment Number:  NA   
  
 
1.  Identify regulatory program:      Comprehensive Environmental Response, Compensation and  
          Liability Act of 1980   
 
2.  Identify approval entity:     USEPA Region II  
 
3.  The QAPP is (select one):   Generic  Project Specific 
 
4.  List dates of scoping sessions that were held:   _None___ 
 
5.  List dates and titles of QAPP documents written for previous site work, if applicable: 
 
  Title           Approval Date 
  

Quality Assurance Project Plan-OU-3 Biosparge Remedy May 2005 
  
  
  

 
6.  List organizational partners (stakeholders) and connection with lead organization:  

USEPA Region II, Glenn Springs Holdings, Inc.(GSHI)   
 

7.  List data users:  
USEPA Region II, CRA, GSHI, NYSDEC, C.A. Rich, Langan, Northrop Grumman, and Sleepys                                                      
 

8.  If any required QAPP elements and required information are not applicable to the project, then circle the omitted 
QAPP elements and required information on the attached table.  Provide an explanation for their exclusions below:  
N/A 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Title:  Hooker/Ruco Superfund Site QAPP 
Revision Number:  2 
Revision Date:  12/23/11 
Page 4 of 78 

 

QAPP Worksheet #2
QAPP Identifying Information 

(continued) 
 

 
Required QAPP Element(s) and 
Corresponding QAPP Section(s) 

 
 

Required Information 
Crosswalk to Related 

Documents 

Heading4Project Management and Objectives 

2.1  Title and Approval Page -   Title and Approval Page Worksheet (WS) #1 

2.2  Document Format and Table of Contents 
    2.2.1 Document Control Format 
    2.2.2 Document Control Numbering 
              System 
    2.2.3 Table of Contents 
    2.2.4 QAPP Identifying Information 

-   Table of Contents 
-   QAPP Identifying Information 
 

Table of Contents 
List of Attachments 
WS #2 

2.3  Distribution List and Project Personnel 
        Sign-Off Sheet 
    2.3.1  Distribution List 
    2.3.2 Project Personnel Sign-Off Sheet 

-   Distribution List 
-   Project Personnel Sign-Off 
    Sheet 

WS #3 
WS #4 

2.4   Project Organization 
    2.4.1   Project Organizational Chart 
    2.4.2 Communication Pathways 

2.4.3   Personnel Responsibilities and 
           Qualifications 
2.4.4   Special Training Requirements and 
           Certification 

-   Project Organizational Chart 
-   Communication Pathways 
-   Personnel Responsibilities and 
    Qualifications Table 
-   Special Personnel Training 
    Requirements Table 

WS #5 
WS #6 
WS #7 
WS #8 

2.5   Project Planning/Problem Definition 
    2.5.1 Project Planning (Scoping) 
    2.5.2  Problem Definition, Site History, and 
              Background 
    

-   Project Planning Session 
    Documentation (including 
    Data Needs tables) 
-   Project Scoping Session 
    Participants Sheet 
-   Problem Definition, Site 
    History, and Background 
-   Site Maps (historical and 
     present) 

WS #9 
WS #10 

2.6  Project Quality Objectives and 
Measurement 

          Performance Criteria 
2.6.1 Development of Project Quality  
               Objectives Using the Systematic 
               Planning Process 

    2.6.2       Measurement Performance Criteria 

-   Site-Specific PQOs 
-   Measurement Performance 
    Criteria Table 

WS #11 
WS #12 
Attachment D - 
Laboratory 
Deliverables 
Requirements 
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QAPP Worksheet #2  
QAPP Identifying Information 

(continued) 
           

 
Required QAPP Element(s) and 
Corresponding QAPP Section(s) 

 
 

Required Information 

Crosswalk to 
Related 

Documents 
    2.7          Secondary Data Evaluation -   Sources of Secondary Data 

    and Information 
-   Secondary Data Criteria and 
    Limitations Table  

WS #13 

2.8  Project Overview and Schedule 
    2.8.1   Project Overview 
    2.8.2   Project Schedule 

-   Summary of Project Tasks 
-   Reference Limits and 
    Evaluation Table 
-   Project Schedule/Timeline 
    Table 

2.8.1 - Attachment 
C - Analytical 
Data Flow  
WS #14 
WS #15 
WS #16 

Measurement/Data Acquisition 

3.1  Sampling Tasks 
3.1.1   Sampling Process Design and Rationale 

    3.1.2 Sampling Procedures and Requirements 
        3.1.2.1    Sampling Collection Procedures 

3.1.2.2    Sample Containers, Volume, and 
                       Preservation 
         3.1.2.3   Equipment/Sample Containers  

         Cleaning and Decontamination  
         Procedures 

3.1.2.3 Field Equipment Calibration, 
Maintenance, Testing, and 
Inspection Procedures 

3.1.2.4 Supply Inspection and 
Acceptance  

               Procedures 
         3.1.2.6    Field Documentation Procedures 

-   Sampling Design and 
    Rationale 
-   Sample Location Map 
-   Sampling Locations and 
    Methods/SOP Requirements 
    Table 
-   Analytical Methods/SOP 
    Requirements Table 
-   Field Quality Control Sample 
    Summary Table 
-   Sampling SOPs 
-   Project Sampling SOP 
    References 
    Table 
-   Field Equipment Calibration, 
    Maintenance, Testing, and 
    Inspection Table 

WS #17-N/A 
WS #18 
WS #19 
WS #20 
WS #21 
WS #22 
 

3.2  Analytical Tasks 
    3.2.1 Analytical SOPs 
    3.2.2  Analytical Instrument Calibration 

          Procedures 
    3.2.3  Analytical Instrument and Equipment 
              Maintenance, Testing, and Inspection 
              Procedures 
    3.2.4  Analytical Supply Inspection and 
              Acceptance Procedures 

-   Analytical SOPs 
-   Analytical SOP References 
    Table 
-   Analytical Instrument 
    Calibration Table 
-   Analytical Instrument and 
    Equipment Maintenance,  
    Testing, and Inspection Table 

Attachment A - 
List of Spectrum 
Lab’s Applicable 
Standard 
Operating 
Procedures 
WS #23 
WS #24 
WS #25 
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QAPP Worksheet #2 
QAPP Identifying Information 

(continued) 
 

 
Required QAPP Element(s) and 
Corresponding QAPP Section(s) 

 
 

Required Information 

Crosswalk to 
Required 

Documents 
3.3 Sample Collection Documentation, 
       Handling, Tracking, and Custody 
       Procedures 
    3.3.1  Sample Collection Documentation 
    3.3.2  Sample Handling and Tracking 
              System 
    3.3.3  Sample Custody 

-   Sample Collection 
    Documentation Handling,  
    Tracking, and Custody 
    SOPs 
-   Sample Container 
    Identification 
-   Sample Handling Flow 
    Diagram 
-   Example Chain-of-Custody 
    Form and Seal 

Attachment B - 
Chain of Custody 
Form 
WS #26 
WS #27 
 

3.4  Quality Control Samples 
    3.4.1  Sampling Quality Control Samples 
    3.4.2  Analytical Quality Control Samples 

-   QC Samples Table 
-   Screening/Confirmatory 
    Analysis Decision Tree 

WS #28 
          

3.5   Data Management Tasks 
   3.5.1      Project Documentation and Records 
   3.5.2      Data Package Deliverables 
   3.5.3      Data Reporting Formats 
   3.5.4      Data Handling and Management 
   3.5.5      Data Tracking and Control 

-  Project Documents and 
    Records Table 
-  Analytical Services Table 
-  Data Management SOPs 
 

WS #29 
WS #30 
           

Assessment/Oversight 

4.1   Assessments and Response Actions 
   4.1.1    Planned Assessments 

4.1.2 Assessment Findings and Corrective 
            Action Responses 

-  Assessments and Response 
    Actions 
-  Planned Project Assessments 
    Table 
-  Audit Checklists 
-  Assessment Findings and 
   Corrective Action Responses 
   Table 

WS #31  
WS #32 
 

4.2   QA Management Reports -  QA Management Reports 
    Table 

WS #33           

4.3   Final Project Report 
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QAPP Worksheet #2  
QAPP Identifying Information 

(continued) 
 

 
Required QAPP Element(s) and 
Corresponding QAPP Section(s) 

 
 

Required Information Crosswalk to Related Documents 

Data Review 

5.1   Overview 

5.2   Data Review Steps 
     5.2.1   Step I: Verification 
     5.2.2   Step II: Validation 
          5.2.2.1   Step IIa Validation Activities 
          5.2.2.2   Step IIb Validation Activities 
    5.2.3   Step III: Usability Assessment 
         5.2.3.1  Data Limitations and Actions  
                      from Usability Assessment  
          5.2.3.2   Activities 

-  Verification (Step I) Process 
    Table 
-  Validation (Steps IIa and IIb)  
    Process Table 
-  Validation (Steps IIa and IIb) 
    Summary Table 
-  Usability Assessment 

WS #34 
WS #35 
WS #36 
WS #37           

5.3   Streamlining Data Review 
    5.3.1   Data Review Steps To Be 
               Streamlined 
    5.3.2   Criteria for Streamlining Data 
               Review 
5.3.3   Amounts and Types of Data 
           Appropriate for Streamlining 

  

 
 
 
 



Title:  Hooker/Ruco Superfund Site QAPP 
Revision Number:  2 
Revision Date:  12/23/11 
Page 8 of 78 

 

 
QAPP Worksheet #3            
(UFP-QAPP Manual Section 2.3.1)  
  

Distribution List 
 

QAPP Recipients 
 

Title 
 

Organization 
 

Telephone 
Number 

 
Fax Number 

 
E-mail Address 

Document 
Control 
Number 

Thomas Taccone Remedial Project 
Manager USEPA Region 
II  

USEPA Region II 212-637-4281  Taccone.tom@epamail.epa.go
v 

           

Roger Smith Project Director GSHI 972-687-7516 972-687-7524 roger_smith@oxy.com  

Jim Kay Project Manager Conestoga-Rovers & 
Associates, Inc. 

519-884-0510 519-884-0525 jkay@craworld.com  

Klaus Schmidtke Project Coordinator Conestoga-Rovers & 
Associates, Inc. 

519-884-0510 519-884-0525 kschmidtke@craworld.com  

Denise R. Anderson QA/QC 
Officer-Analytical 
Activities 

Conestoga-Rovers & 
Associates, Inc. 

716-297-2160 716-297-2265 Danderson@craworld.com  

Victoria Whelan QA/QC Officer-Field 
Activities 

C. A. Rich, Inc. 516-576-8844 516-576-0093 vwhelan@carichinc.com  

Kathy Willy Data Validator Conestoga-Rovers & 
Associates, Inc. 

716-297-2160 716-297-2265 kwilly@craworld.com  

Shirley Ng Laboratory Project 
Manager 

Spectrum Analytical, 
Inc. 

401-732-3400  sng@mitkem.com  

Sharyn Lawler Laboratory QA/QC 
Manager 

Spectrum Analytical, 
Inc. 

401-732-3400  Slawler@mitkem.com  

Daniel McKenna Laboratory Sample 
Custodian 

Spectrum Analytical, 
Inc. 

40-1732-3400  dmckenna@mitkem.com  

Sophia Dore HPC Analyst Conestoga-Rovers & 
Associates, Inc. 

716-297-2160 716-297-2265 sdore@craworld.com  

Steven Scharf Project Manager – 
Northrop Site 

NYSDEC 518-402-9620  sxscharf@gw.dec.state.ny.us  

Ryan Andersen QA/QC Officer, Langan Langan 201-794-6900  randersen@langan.com  
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QAPP Worksheet #4 
(UFP-QAPP Manual Section 2.3.2) 
  

Project Personnel Sign-Off Sheet 

Organization:  USEPA Region II 

Project Personnel Title Telephone Number Signature Date QAPP Read 
Thomas Taccone Remedial Project Manager 

USEPA Region II 
212-637-4281                       
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QAPP Worksheet #4 
(UFP-QAPP Manual Section 2.3.2) 
 

Project Personnel Sign-Off Sheet 

Organization:  NYSDEC                                

Project Personnel Title Telephone Number Signature Date QAPP Read 
Steven Scharf Project Manager – Northrop Site 518-409-9620             
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QAPP Worksheet #5   
(UFP-QAPP Manual Section 2.4.1)                    

 
QAPP Worksheet #5 

Project Organizational Chart 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 
 
 
 
 
 
 

Approval Authority 
EPA Region 2 RPM 

Thomas Taccone 
(216) 637-4281 

Lead Organization: 
Glenn Springs Holdings, Inc. 

Roger Smith 
(972) 687 7516 

Contractor Organization: 
Conestoga-Rovers & Associates 

Project Manager: Jim Kay  
(519) 884-0510 

Project Coordinator: Klaus Schmidtke  
(519) 884-0510 

C.A.Rich 
Sampling Team Leader: Victoria Whelan  

(516) 576-8844 
Conestoga-Rovers & Associates 

QAPP Preparer: Angela Bown (513) 942-4750 
Data Validator: Kathy Willy (716) 297-2160 

Contractor QA/QC Officer: 
Conestoga-Rovers & Associates 

Denise R. Anderson (716) 297-2160 
 

Subcontractor Organization: 
Spectrum Analytical, Inc. 

(401) 732-3400 
Role: Sample Preparation and Analysis 

Laboratory Project Manager: Shirley Ng (401) 732-3400 
 

Conestoga-Rovers & Associates 
(716) 297-2160 

Role: HPC Analysis 
Sophia Dore 

Laboratory QA/QC Officer: 
Spectrum Analytical, Inc. 

Sharyn Lawler (401) 732-3400 

State Approval  
NYSDEC 

Steven Scharf 
(518) 402-9620 

Langan 
Project Lead: Stewart Abrams  

(215) 864-0640  
Data Evaluation 
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QAPP Worksheet #6  
(UFP-QAPP Manual Section 2.4.2) 
  

Communication Pathways 

 
Communication Drivers  

 
Responsible Entity  

 
Name 

 
Phone Number 

 
Procedure (Timing, Pathways, etc.)  

Point of contact with USEPA 
and GSHI 

Project Director Roger Smith 972-687 7516 Data and information about the project will be 
forwarded to USEPA by Project Director. 

Manage all project phases Project Manager Jim Kay 519-884-0510 Notify Project Director and Project Coordinator 
of field related problem by phone, email or fax 
by COB the next business day or earlier as 
required by the Consent Decree. 

QAPP changes in the field  
Initiate work stoppage          

Field QA/QC Officer Victoria Whelan 516-576-8844 Notify Project Manager by phone/email of 
changes to QAPP and work stoppages made in 
the field and the reasons as soon as practicable.  
All QAPP changes in the field will be forwarded 
to USEPA by Project Director. 

Daily Field Progress Reports Field QA/QC Officer Victoria Whelan 516-576-8844 Daily field progress reports will be verbal, 
e-mailed, hand delivered or faxed to Project 
Manager, as required by the tasks. 

Reporting lab data quality issues Laboratory QA/QC Officer Sharyn Lawler 401-732-3400 All QA/QC issues with the project field samples 
will be reported to Data Validator and Project 
Managers within 2 business days.   

Field and analytical corrective 
actions            

Project Manager Jim Kay 519-884-0510 The need for corrective action for field and 
analytical issues will be determined by Project 
Manager.  All field and analytical corrective 
actions will be forwarded to Project Director by 
Project Manager. 

Release of analytical data Project Coordinator Klaus Schmidtke 519-884-0510 Analytical data will be transmitted to USEPA 
following data validation unless otherwise 
directed by USEPA. 

QAPP Amendments Remedial Project Manager 
Region II 

Thomas Taccone 212-637-4281 Any major changes to the QAPP must be 
approved by USEPA before the changes can be 
implemented.  All QAPP amendments will be 
forwarded to USEPA by Project Coordinator. 
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QAPP Worksheet #7  
(UFP-QAPP Manual Section 2.4.3) 
  

Personnel Responsibilities and Qualification Table 
 
 

Name 

 
 

Title 

 
Organizational 

Affiliation 

 
 

Responsibilities 
Education and Experience 

Qualifications 
Roger Smith Project Director GSHI Oversees project and corresponds with 

USEPA and Performing Parties 
B.B., Chemical Engineering, 15+ 
years experience in environmental site 
management and coordination. 

Jim Kay Project Manager Conestoga-Rovers & 
Associates 

Oversees project and corresponds with  
project coordinator, project manager, and 
USEPA 

B.A.Sc., Civil Engineering, 30+ years 
experience in environmental site 
assessment and remediation/project 
management. 

Klaus Schmidtke Project Coordinator Conestoga-Rovers & 
Associates 

Oversees project and corresponds with  
project director, project coordinator, field 
personnel, subcontractors, and USEPA 

B.A.Sc., M.A.Sc., Ph.D, Civil 
Engineering, 25+ years experience in 
environmental site assessment and 
remediation/project management. 

Denise R. Anderson QA/QC Officer – 
Analytical Activities 

Conestoga-Rovers & 
Associates 

Review field and laboratory QA/QC 
procedures.  Oversee corrective action 
process.  Conduct external audits 

B.S., Chemistry, 25+ years experience 
in analytical chemistry, data 
validation, and analytical support 
services. 

Kathy Willy Data Validator Conestoga-Rovers & 
Associates 

Conduct data validation and prepare 
validation reports.  Assist QA/QC 
Officer with external audits 

B.S., Chemistry, 26+ years experience 
in analytical chemistry, laboratory 
operations, and data validation. 

Victoria Whelan QA/QC Officer - Field 
Activities 

C.A.Rich Schedule and oversee field work. B.S., Geology, 5+ years 
environmental experience.      

Shirley Ng Laboratory Project 
Manager 

Spectrum Analytical, 
Inc. 

Sample receipt, analysis, and reporting. B.S., Computer Oriented 
Mathematics, 7+ years experience in 
the environmental laboratory industry.

Sharyn Lawler 
 

Laboratory QA/QC 
Officer 

Spectrum Analytical, 
Inc. 

Oversee and implement QA program B.S., Coastal Plant Ecology, 20+ 
years experience in the environmental 
laboratory industry. 

Daniel McKenna Laboratory Sample 
Custodian 

Spectrum Analytical, 
Inc. 

Sample receipt, handling, 
documentation, and log-in of incoming 
samples. 

High School Diploma, 1 year 
experience as sample receiving 
technician. 

Sophia Dore Laboratory Analyst Conestoga-Rovers & 
Associates 

Sample receipt, analysis, and reporting. Ph.D., Biology, 15+ years 
environmental experience  
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Personnel Responsibilities and Qualification Table 
 
 

Name 

 
 

Title 

 
Organizational 

Affiliation 

 
 

Responsibilities 
Education and Experience 

Qualifications 
Stewart Abrams Project Lead Langan Assist with data validation. B.S. Civil Engineering; M.S. 

Environmental Science; 29+ years 
experience in environmental 
remediation and management 
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QAPP Worksheet #8   
(UFP-QAPP Manual Section 2.4.4) 
  
 

Special Personnel Training Requirements Table 

Project 
Function 

Specialized Training – 
Title or Description of 

Course 
Training 
Provider 

Training 
Date 

Personnel/Groups 
Receiving 
Training 

Personnel 
Titles/ 

Organizational 
Affiliation 

Location of Training 
Records/Certificates  

Groundwater/Soil 
Gas Sampling/Site 

Work 

OSHA HAZWOPER 
(also refer to HASP) 

Various Varies Groundwater/Soil Gas 
Sampling Staff 

CRA/C.A.Rich CRA Waterloo 
office/field vehicle or on 

site control building 
Groundwater /Soil 

Gas 
Sampling/Supervision 

OSHA HAZWOPER 
and 8-Hour Supervisor 
Training (also refer to 

HASP) 

Various Varies Supervisor/Site 
Representative 

CRA/C.A.Rich CRA Waterloo 
office/field vehicle or on 

site control building 

Drilling/Soil 
Sampling and Well 

Installation 

OSHA HAZWOPER 
(also refer to HASP) 

Various Varies Drillers/Helpers TBD CRA Waterloo 
office/field vehicle or on 

site control building 
Agency Oversight OSHA HAZWOPER 

(also refer to HASP) 
Various Varies On-Site Representatives USEPA Varies (must be 

available and up to date 
to enter site) 
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QAPP Worksheet #9       
(UFP-QAPP Manual Section 2.5.1) 

Worksheet Not Applicable (State Reason)
 

No scoping session was conducted 
Project Scoping Session Participants Sheet 

Project Name:  Hooker/Ruco OU-3 Biosparge Remedy         
Projected Date(s) of Sampling:    
Project Manager:  Jim Kay     

Site Name: Hooker/Ruco Superfund Site 
Site Location:  Hicksville, New York 
 

Date of Session:      
Scoping Session Purpose:   Overall project discussion.          

 
Name 

 
Title 

 
Affiliation 

 
Phone # 

 
E-mail Address 

 
Project Role 

      

      
      
      
      
      
      

 
Site Description:  The Hooker/Ruco Site is a 14 acre former polymer manufacturing facility located in a heavily industrialized section of Hicksville, Long Island, 
New York.  The facility is being closed by Bayer under RCRA with oversight provided by the NYSDEC.  Historically, the major industrial facility in the area was 
the Northrop manufacturing facility and airport.  The Northrop plant is now shut down and Northrop is in the process of selling parcels of their property to other 
parties.  There are many other small industries, commercial operations, residential areas, utilities, transportation corridors, and storm-water management basins in 
the area.  Figure 1 (below) shows the Hooker/Ruco Site and its surroundings.  Commerce Street and adjacent industrial development comprise the 880-foot northern 
site boundary.  Along the site’s 1000-foot eastern side is a large warehouse building formerly owned by Northrop.  A small portion of undeveloped land abuts the 
site’s 250-foot southern property boundary.  Two active tracks of the Long Island Railroad parallel the site’s 940-foot southwestern property boundary.  The 
Hooker/Ruco Site is bounded on the 270-foot western boundary by New South Road.  The property is enclosed by a chain link fence, which completely 
encompasses the site.  The area surrounding the site is comprised of an industrialized corridor and residential complexes.  Residential dwellings comprise 
approximately 22 percent of the area and are located southwest of the site.  Approximately 65 percent of the area land is industrial or commercial. 
 
Comments/Decisions:       Sampling is to be performed for an anticipated period of 12 years after the entire biosparge system becomes operational.  Operation of 
the entire biosparge system is anticipated to start in the summer/fall of 2012.     
 
Action Items:    Submittal  



Title:  Hooker/Ruco Superfund Site QAPP 
Revision Number:  2 
Revision Date:  12/23/11 
Page 22 of 78 

 

 
 

 
 
 



Title:  Hooker/Ruco Superfund Site QAPP 
Revision Number:  2 
Revision Date:  12/23/11 
Page 23 of 78 

 

 
QAPP Worksheet #10             
(UFP-QAPP Manual Section 2.5.2)       

 
Problem Definition 

The problem to be addressed by the project:  The site operated between 1945 and 2002 during which time some chemical releases into the hydrogeologic 
environment occurred.  Some impacts due to the historic chemical releases persist in the groundwater.  The groundwater impact has migrated off Site and is now 
commingled within the regional groundwater.  The studies that have been performed over the years have defined the horizontal and vertical extent of the chemical 
plume emanating from the Site which is primarily characterized as a vinyl chloride monomer (VCM) plume.  The Record of Decision (ROD) that was issued for 
the Site in 2000 determined that the appropriate remedy for the off-site groundwater plume of VCM (i.e., OU-3) would incorporate the use of in-situ biosparge. 
Considering that the VCM has migrated to well GP-3, the remedy has evolved into a dual remediation program involving both biosparge and pump/treat 
technologies for the northern and southern portions of the VCM plume, respectively.  GSHI has joined efforts with Northrop Grumman Corporation to address the 
leading (southernmost) portion of the VCM plume using Northrop Grumman’s existing GP-1/GP-3 pump and treat facility.  Northrop Grumman’s facility is being 
operated to address Northrop Grumman’s groundwater plume of volatile organic chemicals (VOCs).  With some modification of the Northrop Grumman 
treatment facility, the facility capably addresses the commingled Hooker/Ruco Site VCM plume and the Northrop Grumman VOC plume.  These modifications 
are complete.  Due to the relative size difference between the regional VOC plume and the VCM plume and the fact that the VCM plume is entirely encompassed 
within the lateral limits of the regional VOC plume, the VCM plume is often referred to as a subplume. 
The estimated areal extent of the VCM subplume in 2011 is shown in Figure 2 (below). The VCM concentrations on Figure 2 show the effectiveness of the 
Biosparge Pilot System in reducing VCM concentrations.  The Biosparge Pilot System has been operational since October 2006.    
The environmental questions being asked:  Is the remedy reducing groundwater concentrations to meet USEPA/NYSDEC criteria?      
Observations from any site reconnaissance reports:   N/A      
A synopsis of secondary data or information from site reports:  Data uased to delineate areal and vertical extent of VCM subplume 
The possible classes of contaminants and the affected matrices:  VOCs in groundwater and soil gas.  The primary contaminates of concern are:  
cis-1,2-dichloroethene, tetrachloroethene, trichloroethene, and vinyl chloride.     
The rationale for inclusion of chemical and non-chemical analyses:  To monitor the effectiveness of the biosparge system and groundwater quality.    
Information concerning various environmental indicators: N/A       
Project decision conditions (“If..., then...” statements):  1) If groundwater meets USEPA/NYSDEC groundwater standards, then the biosparge system can be 
shut down at the corresponding fence. 
2) If post shutdown monitoring shows a rebound in VOC concentration, then operation at that fence of the biosparge system will be restarted.     

 
NOTE:  Additional problem definition and biosparge system design details can be found in the 100% Final Design Report dated May 2005.
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QAPP Worksheet #11  
(UFP-QAPP Manual Section 2.6.1)  
 

Project Quality Objectives /Systematic Planning Process Statements 
Who will use the data? 
Conestoga-Rovers & Associates, Inc., GSHI, USEPA, NYSDEC, C.A. Rich, Langan, Northrop, Sleepys 
What will the data be used for? 
The data will be used to support the effectiveness of the biosparge remedy for Operable Unit-3 (OU-3) at the Hooker Chemicals/Ruco Polymer Superfund Site 
located in Hicksville, New York. 
What types of data are needed? (target analytes, analytical groups, field screening, on-site analytical or off-site laboratory techniques, sampling 
techniques)    Groundwater samples will be collected and analyzed for VOCs with Tentatively Identified Compounds (TICs), Ammonia as Nitrogen, Nitrate/Nitrite 
as Nitrogen, Phosphorus, Total Organic Carbon (TOC), and heterotrophic plate counts (HPC). Soil Gas samples will be collected and analyzed for VOCs by 
method TO-15 and Methane. Field parameters will include Fe2+ ( by Hach kit), pH, DO, ORP, temperature, conductivity and turbidity. 
How “good” do the data need to be in order to support the environmental decision? 
Data rejected based on the data validation process will not be used in the decision-making process. 
How much data are needed? (number of samples for each analytical group, matrix, and concentration) 
Groundwater samples will be collected from  up to 59 monitoring wells (as available) on a quarterly, semi-annual, and annual basis and will be analyzed for VOCs
with TICs, Ammonia as Nitrogen, Nitrate/Nitrite as Nitrogen, Phosphorus, TOC, and HPC. Soil gas samples will be collected from 14 locations on a semi-annual 
basis and will be analyzed for VOCs by method TO-15 and Methane.  Any subsequent sampling events that fall within the scope of the 100% Final Design Report
shall also follow the requirements of this QAPP. 
Where, when, and how should the data be collected/generated? 
Requirements are outlined in the 100% Final Design Report.  See Worksheet 18 and Figures 2, 3 & 4 below for details. 
Who will collect and generate the data? 
C.A. Rich will collect the samples and submit to Spectrum Laboratories for analyses. 
How will the data be reported? 
The laboratory shall submit two copies of a final complete analytical report within 21 calendar days of sample receipt.  The analytical report submitted by the 
laboratory shall conform to all reporting and deliverable requirements in a format as similar to CLP as possible.  See Attachment D for Laboratory Deliverables 
Requirements. 
How will the data be archived? 
Evidentiary files for the data shall be inventoried and maintained by CRA and shall consist of the following:  Off-Site Groundwater Predesign Information Report, 
100% Final Design Report; and supporting plans; project logbooks; field data records; sample identification documents; chain-of-custody records; laboratory data; 
correspondence; report notes, calculations, etc; references, copies of pertinent literature; miscellaneous photos, maps, drawings, etc; and final report.  The 
evidentiary file material shall be the responsibility of the CRA Project Manager with respect to archiving. 
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QAPP Worksheet #12  
(UFP-QAPP Manual Section 2.6.2) 
 

Measurement Performance Criteria Table 

Matrix Groundwater     

Analytical Group  Volatiles plus TICs 
(8260C) 

    

Concentration 
 Level 

 

Low     

 
 

Sampling 
Procedure1 

 
 

Analytical 
Method/SOP2 

 
Data Quality  

Indicators 
(DQIs)  

 
 

Measurement  
Performance Criteria  

QC Sample and/or 
Activity Used to Assess 

Measurement 
Performance 

QC Sample Assesses Error 
for Sampling (S), Analytical 

(A) or Both (S&A) 

001 A1 System 
Performance/Sensitivity 

BFB Tune Criteria must be 
met per 8260C 

BFB Tune A 

001 A1 Accuracy/Bias %RSD and %D for each 
individual Calibration 
Check Compound (CCC) 
must be met per 8260C 

Calibration Standards A 

001 A1 Sensitivity Minimum Mean Response 
Factors for SPCCs must be 
met per 8260C 

Calibration Standards A 

001 A1           Precision RPD< 35%           Field Duplicates S & A 

001 A1 Accuracy/Bias 50-200% Recovery Internal Standards A 

001 A1 Precision Laboratory Limits Matrix Spikes (in duplicate) A 

001 A1 Accuracy/Bias Laboratory Limits Surrogates A 

001 A1 Accuracy/Bias Laboratory Limits Laboratory Control 
Sample-2nd Source 

A 

001 A1 Contamination <QL or <5 x QL for 
common lab contaminants 

Laboratory Blanks A 

001 A1 Contamination <QL or <5 x QL for 
common lab contaminants 

Field QA/QC Blanks S 
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QAPP Worksheet #12  
(UFP-QAPP Manual Section 2.6.2) 

Measurement Performance Criteria  
(continued) 

Matrix Soil Gas     

Analytical Group  VOCs (TO-15)     
Concentration 
 Level 

 

Low     

 
 

Sampling 
Procedure1 

 
 

Analytical 
Method/SOP2 

 
Data Quality  

Indicators 
(DQIs)  

 
 

Measurement  
Performance Criteria  

QC Sample and/or 
Activity Used to Assess 

Measurement 
Performance 

QC Sample Assesses Error 
for Sampling (S), Analytical 

(A) or Both (S&A) 

002 A2 System 
Performance/Sensitivity 

BFB Tune Criteria must be 
met per TO-15. 

BFB Tune A 

002 A2 Accuracy/Bias %RSD and %D for each 
individual Calibration 
Check Compound (CCC) 
must be met per TO-15 

Calibration Standards A 

002 A2 Sensitivity Minimum Mean Response 
Factors for SPCCs must be 
met per TO-15 

Calibration Standards A 

002 A2 Accuracy/Bias 50-200% Recovery Internal Standards A 

002 A2 Accuracy/Bias Laboratory Limits Laboratory Control 
Sample-2nd Source 

A 

002 A2 Accuracy/Bias Laboratory Limits Surrogates A 

002 A2 Contamination <QL or <5 x QL for 
common lab contaminants 

Laboratory Blanks A 
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QAPP Worksheet #12  
(UFP-QAPP Manual Section 2.6.2) 
 

Measurement Performance Criteria Table 
(continued) 

Matrix Soil Gas     

Analytical Group  Methane (Modified 
EPA Method 3C) 

    

Concentration 
Level 

Low     

 
 

Sampling 
Procedure1 

 
 

Analytical 
Method/SOP2 

 
Data Quality  

Indicators 
(DQIs)  

 
 

Measurement  
Performance Criteria  

QC Sample and/or 
Activity Used to Assess 

Measurement 
Performance 

QC Sample Assesses Error 
for Sampling (S), Analytical 

(A) or Both (S&A) 

002 A3 Accuracy/Bias < 30%RSD or R > 0.99 Calibration Standards A 

002 A3 Sensitivity 70-130% Recovery for ICV 
& CCV  

Calibration Standards A 

002 A3 Precision RPD < 30%            Lab Duplicate S & A 

002 A3 Accuracy/Bias 70-130% Recovery Laboratory Control 
Sample-2nd Source 

A 

002 A3 Contamination < MDL Laboratory Blanks A 
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QAPP Worksheet #12  
(UFP-QAPP Manual Section 2.6.2) 
 

Measurement Performance Criteria Table 
(continued) 

Matrix Groundwater     

Analytical Group  General Chemistry 
(Ammonia-N, 
Nitrate/Nitrite-N, 
Phosphorus, TOC, 
HPC) 

    

Concentration 
 Level 

 

Low     

 
 

Sampling 
Procedure1 

 
 

Analytical 
Method/SOP2 

 
Data Quality  

Indicators 
(DQIs)  

 
 

Measurement  
Performance Criteria  

QC Sample and/or 
Activity Used to Assess 

Measurement 
Performance 

QC Sample Assesses Error 
for Sampling (S), Analytical 

(A) or Both (S&A) 

001 A4,A5,A6,A7,A8 
 

Accuracy/Bias 90-110% 
 

Calibration Check A 

001 A4,A5,A6,A7,A8 
 

Accuracy/Bias 90-100% 
80-120%-TOC 

Laboratory Control 
Sample-2nd Source 

A 

001 A4,A5,A6,A7,A8 
 

Precision RPD < 20% Laboratory Duplicates A 

001 A4,A5,A6,A7,A8 
 

Contamination <QL Laboratory Blanks A 

001 A4,A5,A6,A7,A8 
 

Contamination <QL Field QA/QC Blanks S 
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QAPP Worksheet #13   
(UFP-QAPP Manual Section 2.7) 
   

Secondary Data Criteria and Limitations Table 

 
 
 
 

Secondary Data  

 
 

Data Source 
(Originating 

Organization, Report 
Title, and Date) 

 
 

Data Generator(s) 
(Originating Org., Data  
Types, Data Generation/ 

Collection Dates) 

 
 
 
 

How Data Will Be Used 

 
 
 
 

Limitations on Data Use 

Historical data from the 
remedial investigation, 
pre-design studies, 
performance monitoring of the 
biosparge pilot system  

CRA, Inc.  H2M Lab-Organic & 
Inorganic Data, October 2006 
through May 2011 
 
Mitkem/Spectrum 
Labs-Organic & Inorganic 
Data, April 2009 through 
May 2011        

To assess existing 
contamination and the 
effectiveness of the 
biosparge pilot system. 

Data that were rejected 
during validation was 
not/will not be used for 
decision making. 

 CRA, Inc. 
 
“Off-Site Groundwater 
Predesign Information 
Report” November 2002. 
 
“100% Final Design 
Report, Off-Site 
Groundwater Biosparge 
Phase I Treatment 
System” May 2005 
           

The data listed above is 
limited to October 2006 
through 2011. 
 
Historical data is available 
that dates back to the 1980s.    

Historical data was used to 
guide the investigations 
performed to define the 
horizontal and vertical 
extent of the VCM 
subplume emanating from 
the site. 

Data that were rejected 
during validation was 
not/will not be used for 
decision making. 
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QAPP Worksheet #14  
(UFP-QAPP Manual Section 2.8.1) 
 

Summary of Project Tasks 
Sampling Tasks:  
Performance Monitoring includes the collection and analysis of groundwater and soil gas samples.  Sampling procedures and protocols are provided in the 100% 
Final Design Report.  The groundwater and soil gas samples collected will be analyzed by Spectrum Analytical, Inc. of Warwick, RI with the exception of 
heterotrophic plate count (HPC) which will be performed by the CRA Laboratory in Niagara Falls, NY. 
Analysis Tasks:  
Spectrum Laboratories of Warwick, RI will process, prepare, and analyze the groundwater and soil gas samples for the list of analytes in Worksheet #23 with the 
exception of heterotrophic plate count (HPC) which will be performed by the CRA Laboratory in Niagara Falls, NY. 
Quality Control Tasks:  
The following QA/QC samples will be collected and analyzed for groundwater samples:  trip blanks for VOCs, field duplicates (VOCs), matrix spikes (VOCs), 
and matrix spike duplicates (VOCs) or laboratory duplicates. 
The following QA/QC samples will be collected and analyzed for soil gas samples:  trip blanks for VOCs. 
All the following QC checks will be performed as applicable to the specific method:  tuning, initial calibration, continuing calibration checks, laboratory control 
samples (LCS), surrogates, method blanks, instrument blanks, and all other applicable QC as defined in the analytical methods.                         
Secondary Data: See WS 13 
Data Management Tasks:  
Analytical data will be maintained in a database after validation. 
Documentation and Records:  
1.  All samples collected will have location documented, records of each sample collected in notebooks, and all field measurements documented in notebooks. 
CoCs, airbills, and sample logs will be prepared and retained for each sample. (see Worksheet #11) 
2.  A controlled copy of the finalized QAPP will be retained by CRA. 
3.  Document retention is to be until 10 years after the USEPA provides notice of termination of Administrative Order, Index No. II-CERCLA-02-2001-2018.
Assessment/Audit Tasks: 
For the purpose of external evaluation, performance evaluation check samples from the USEPA will be analyzed by the analytical laboratory at the request of the 
USEPA. 
Internally, the evaluation of data from these samples is done on a continuing basis over the duration of a given project.   
The CRA QA/QC Officer may carry out performance and/or systems audits to insure that data of known and defensible quality consistently are produced during 
a 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 all systems are operational, during the program, or after the completion of the 
program.  Such audits typically involve a comparison of the activities given in the 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 the analysis of actual environmental samples.  It requires testing the 
measurement systems with samples of known composition or behavior to evaluate precision and accuracy.  The CRA QA/QC Officer will conduct a 
performance audit if the project laboratory has not successfully analyzed a performance evaluation sample for the constituents of concern within 6 months of the 
project start date.                    
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QAPP Worksheet #14  
(UFP-QAPP Manual Section 2.8.1) 
 

Summary of Project Tasks 

Data Review Tasks:   
Spectrum of Warwick will verifiy that all data packages are complete for samples received.  All data package deliverable requirements will be met.  Validation 
of the analytical data will be performed by CRA.  Data validation will be performed utilizing the following documents for guidance: 
1.  "Organic Data Review for Low Concentration Water” CLP/SOW, OLC03.2  (SOP #HW-13, Revision 3), September  2006; and 
2.  "Validation of Metals for the Contract Laboratory Program (CLP) based on SOW ILMO5.3 (SOP Revision 13)” (SOP #HW-2, Revision 13), September 
2006. 
Data obtained using methods not covered in these documents will be validated using the general princlples used in these documents and the analytical 
requirements specified in the methods. 
Validated data and all related field logs/notes/records will be reviewed to assess total measurement error and determine overall usability of the data for project 
purposes.  Data limitations will be determined and data will be compared to Project Quality Objectives and required Action Limits.  Corrective action is initiated 
as necessary.  Final data will be placed in database, with any necessary qualifiers, and tables, charts, and graphs are generated.                        
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QAPP Worksheet #15 
(UFP-QAPP Manual Section 2.8.1) 

Reference Limits and Evaluation Table 
Matrix:  Groundwater  

 

Analytical Group:  VOC (A1) 
 

Concentration Level:  Low-Level 
 

Analyte 
CAS 

Number 

Project Action  
Limit  
(ug/L) 

NYSDEC Class GA
Standards 

Project  
Quantitation Limit 

(ug/L) Analytical Method  Achievable Laboratory Limits  

    
MDLs  
(ug/L) 

Method CRQLs
(ug/L) 

MDLs 
(ug/L)  

QLs 
(ug/L) 

1,1,1-Trichloroethane 71-55-6 5 5 0.50 5.0 0.50 5.0 
1,1,2,2-Tetrachloroethane 79-34-5 5 5 0.42 5.0 0.42 5.0 
1,1,2-Trichloroethane 79-00-5 1 1 0.38 5.0 0.38 5.0 
1,1-Dichloroethane 75-35-3 5 5 0.25 5.0 0.25 5.0 
1,1-Dichloroethene  75-35-4 5 5 0.39 5.0 0.39 5.0 
1,2-Dichloroethane 107-06-2 0.6 0.6 0.41 5.0 0.41 5.0 
1,2-Dichloropropane 78-87-5 1 1 0.61 5.0 0.61 5.0 
2-Butanone 78-93-3 50 50 2.10 5.0 2.10 5.0 
2-Hexanone 591-78-6 10 10 1.70 5.0 1.70 5.0 
4-Methyl-2-pentanone 108-10-1 10 10 0.82 5.0 0.82 5.0 
Acetone 67-64-1 50 50 2.20 5.0 2.20 5.0 
Benzene 71-43-2 0.7 0.7 0.33 5.0 0.33 5.0 
Bromodichloromethane 75-27-4 10 10 0.26 5.0 0.26 5.0 
Bromoform 75-25-2 10 10 0.77 5.0 0.77 5.0 
Bromomethane 74-83-9 5 5 0.80 5.0 0.80 5.0 
Carbon disulfide 75-15-0 60 60 0.34 5.0 0.34 5.0 
Carbon tetrachloride 56-23-5 5 5 0.54 5.0 0.54 5.0 
Chlorobenzene 108-90-7 5 5 0.26 5.0 0.26 5.0 
Chloroethane 75-00-3 5 5 0.48 5.0 0.48 5.0 
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QAPP Worksheet #15 
(UFP-QAPP Manual Section 2.8.1) 

Reference Limits and Evaluation Table 

Matrix:  Groundwater  

Analytical Group:  VOC (A1) 
 

Concentration Level:  Low-Level 
 

Analyte 
CAS 

Number 

Project Action  
Limit  
(ug/L) 

NYSDEC Class GA
Standards  

Project  
Quantitation Limit 

(ug/L) Analytical Method  Achievable Laboratory Limits  

    
MDLs  
(ug/L) 

Method CRQLs
(ug/L) 

MDLs 
(ug/L)  

QLs 
(ug/L) 

Chloroform 67-66-3 7 7 0.33 5.0 0.33 5.0 
Chloromethane 74-87-3 5 5 0.26 5.0 0.26 5.0 
1,2-Dichloroethene (Total) 156-59-2 5 5 0.65 5.0 0.65 5.0 
Cis-1,2-dichloroethene 156-59-2 5 5 0.48 5.0 0.48 5.0 
Trans-1,2-dichloroethene 156-60-5 5 5 0.65 5.0 0.65 5.0 
Cis-1,3-Dichloropropene 10061-01-5 5 5 0.45 5.0 0.45 5.0 
Dibromochloromethane 124-48-1 10 10 0.57 5.0 0.57 5.0 
Ethyl benzene 100-41-4 5 5 0.35 5.0 0.35 5.0 
Methylene chloride 75-09-2 5 5 0.41 5.0 0.41 5.0 
Styrene 100-42-5 5 5 0.50 5.0 0.50 5.0 
Tetrachloroethene 127-18-4 5 5 0.65 5.0 0.65 5.0 
Toluene 108-88-3 5 5 0.32 5.0 0.32 5.0 
Xylenes (total) 1330-20-7 5 5 0.77 5.0 0.77 5.0 
m/p-Xylene 108-38-3 

106-42-3 
5 5 0.77 5.0 0.77 5.0 

o-Xylene 95-47-6 5 5 0.36 5.0 0.36 5.0 
Trans-1,3-Dichloropropene 10061-02-6 5 5 0.48 5.0 0.48 5.0 
Trichloroethene 79-01-6 5 5 0.36 5.0 0.36 5.0 
Vinyl chloride 75-01-4 2 2 0.50 5.0 0.50 5.0 
        

 Quantitation limits are provided for guidance purposes only as they may not always be technically achievable due to such factors as elevated analyte 
concentrations and matrix interferences, which would require sample dilution. 

 Compounds highlighted in yellow shall be reported at the MDL. 
 The laboratory will make every effort possible to achieve target Quantitation limits. 
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QAPP Worksheet #15 
(UFP-QAPP Manual Section 2.8.1) 

Reference Limits and Evaluation Table 
Matrix:  SOIL GAS 

 

Analytical Group:  VOC (A2) 
 

Concentration Level:  LOW 
 

Analyte 
CAS 

Number 

Project Action  
Limit  

(ug/m3) 

Project  
Quantitation Limit 

(ug/m3) Analytical Method  Achievable Laboratory Limits  

  
DAR-1 AGC/SGC 

Tables  
MDLs  

(ug/m3) 
Method CRQLs

(ug/m3) 
MDLs 

(ug/m3)  
QLs 

(ug/m3) 
1,1,1,2-Tetrachloroethane 630-20-6 NA NA 1.56 3.44 1.56 3.44 
1,1,1-Trichloroethane 71-55-6 NA NA 1.07 2.73 1.07 2.73 
1,1,2,2-Tetrachloroethane 79-34-5 NA NA 1.87 3.43 1.87 3.43 
1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 960000 NA 2.83 3.83 2.83 3.83 
1,1,2-Trichloroethane 79-00-5 NA NA 1.43 2.73 1.43 2.73 
1,1-Dichloroethane 75-35-3 NA NA 0.81 2.02 0.81 2.02 
1,1-Dichloroethene 75-35-4 NA NA 1.48 1.98 1.48 1.98 
1,2,4-Trichlorobenzene 120-82-1 3700 NA 1.37 3.71 1.37 3.71 
1,2,4-Trimethylbenzene 95-63-6 NA NA 0.82 2.46 0.82 2.46 

1,2-Dibromoethane 106-93-4 NA NA 2.34 3.84 2.34 3.84 
1,2-Dichlorobenzene 95-50-1 30000 NA 1.39 3.01 1.39 3.01 
1,2-Dichloroethane 107-06-2 NA NA 1.03 2.02 1.03 2.02 
1,2-Dichloropropane 78-87-5 NA NA 0.91 2.31 0.91 2.31 
1,2-Dichlorotetrafluoroethane 
(CFC114) 

76-14-2 NA NA 2.55 3.49 2.55 3.49 

1,3,5-Trimethylbenzene 108-67-8 NA NA 1.44 2.46 1.44 2.46 
1,3-Butadiene 106-99-0 NA NA 0.83 1.10 0.83 1.10 
1,3-Dichlorobenzene 541-73-1 NA NA 1.64 3.01 1.64 3.01 
1,4-Dichlorobenzene 106-46-7 NA NA 1.29 3.01 1.29 3.01 
1,4-Dioxane 123-91-1  3000 NA 0.95 1.80 0.95 1.80 
2-Butanone 78-93-3 13000 NA 1.06 1.47 1.06 1.47 
2-Hexanone 591-78-6 NA NA 0.63 2.05 0.63 2.05 
2-Phenylbutane (sec-Butylbenzene) 135-98-8 NA NA 1.33 2.74 1.33 2.74 
4-Ethyl toluene 622-96-8 NA NA 1.17 2.46 1.17 2.46 
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Reference Limits and Evaluation Table 
Matrix:  SOIL GAS 

 

Analytical Group:  VOC (A2) 
 

Concentration Level:  LOW 
 

Analyte 
CAS 

Number 

Project Action  
Limit  

(ug/m3) 

Project  
Quantitation Limit 

(ug/m3) Analytical Method  Achievable Laboratory Limits  

  
DAR-1 AGC/SGC 

Tables  
MDLs  

(ug/m3) 
Method CRQLs

(ug/m3) 
MDLs 

(ug/m3)  
QLs 

(ug/m3) 
4-Methyl-2-pentanone 108-10-1 31000 NA 1.02 2.05 1.02 2.05 
Acetone 67-64-1 180000 NA 1.06 1.19 1.06 1.19 
Acrylonitrile 107-13-1 NA NA 0.83 1.08 0.83 1.08 
Benzene 71-43-2 1300 NA 0.51 1.60 0.51 1.60 
Benzyl chloride 100-44-7 240 NA 0.92 2.58 0.92 2.58 
Bromodichloromethane 75-27-4 NA NA 1.41 3.35 1.41 3.35 
Bromoform 75-25-2 NA NA 2.29 5.17 2.29 5.17 
Bromomethane 74-83-9 NA NA 1.16 1.94 1.16 1.94 
Carbon disulfide 75-15-0 6200 NA 1.16 1.56 1.16 1.56 
Carbon tetrachloride 56-23-5 1900 NA 1.31 3.15 1.31 3.15 
Chlorobenzene 108-90-7 NA NA 1.34 2.30 1.34 2.30 
Chloroethane 75-00-3 NA NA 1.18 1.32 1.18 1.32 
Chloroform 67-66-3 150 NA 1.38 2.43 1.38 2.43 
Chloromethane 74-87-3 22000 NA 0.77 1.03 0.77 1.03 
Cis-1,2-Dichloroethene 156-59-2 NA NA 0.65 1.98 0.65 1.98 
Cis-1,3-Dichloropropene 10061-01-5 NA NA 0.77 2.27 0.77 2.27 
Cyclohexane 110-82-7 NA NA 0.60 1.72 0.60 1.72 
Cymene (p-Isopropyltoluene) 99-87-6 NA NA 1.28 2.68 1.28 2.68 
Dibromochloromethane 124-48-1 NA NA 1.57 4.26 1.57 4.26 
Dichlorodifluoromethane (CFC-12) 75-71-8 NA NA 1.63 2.47 1.63 2.47 
Ethanol 64-17-5 NA NA 0.76 0.94 0.76 0.94 
Ethyl acetate 141-78-6 NA NA 0.99 1.80 0.99 1.80 
Ethyl benzene 100-41-4 54000 NA 0.85 2.17 0.85 2.17 
Hexachlorobutadiene 87-68-3 NA NA 2.50 5.33 2.50 5.33 
Hexane 110-54-3 NA NA 0.77 1.76 0.77 1.76 
Isopropyl Alcohol 67-63-0 98000 NA 0.56 1.23 0.56 1.23 
Isopropylbenzene 98-82-8 NA NA 1.24 2.46 1.24 2.46 
m&p-Xylene 108-38-3 

106-42-3 
4300 NA 2.14 2.17 2.14 2.17 
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Reference Limits and Evaluation Table 
Matrix:  SOIL GAS 

 

Analytical Group:  VOC (A2) 
 

Concentration Level:  LOW 
 

Analyte 
CAS 

Number 

Project Action  
Limit  

(ug/m3) 

Project  
Quantitation Limit 

(ug/m3) Analytical Method  Achievable Laboratory Limits  

  
DAR-1 AGC/SGC 

Tables  
MDLs  

(ug/m3) 
Method CRQLs

(ug/m3) 
MDLs 

(ug/m3)  
QLs 

(ug/m3) 
Methyl tert-Butyl Ether 1634-04-4 NA NA 0.61 1.80 0.61 1.80 
Methylene chloride 75-09-2 14000 NA 1.54 1.74 1.54 1.74 
Naphthalene 91-20-3 7900 NA 0.91 2.62 0.91 2.62 
n-Butylbenzene 104-51-8 NA NA 1.34 2.74 1.34 2.74 
n-Heptane 142-82-5 210000 NA 0.75 2.05 0.75 2.05 
o-Xylene 95-47-6 4300 NA 1.32 2.17 1.32 2.17 
Propylene (Propene) 115-07-1 NA NA 0.37 0.86 0.37 0.86 
Styrene 100-42-5 17000 NA 1.05 2.13 1.05 2.13 
Tetrachloroethene 127-18-4 1000 NA 1.36 3.39 1.36 3.39 
Tetrahydrofuran 109-99-9 30000 NA 0.65 1.47 0.65 1.47 
Toluene 108-88-3 37000 NA 0.71 1.88 0.71 1.88 
Trans-1,2-Dichloroethene 156-60-5 NA NA 0.84 1.98 0.84 1.98 
Trans-1,3-Dichloropropene 10061-02-6 NA NA 0.68 2.27 0.68 2.27 
Trichloroethene 79-01-6 14000 NA 0.96 2.69 0.96 2.69 
Trichlorofluoromethane (CFC-11) 75-69-4 9000 NA 2.51 2.81 2.51 2.81 
Vinyl chloride 75-01-4 180000 NA 1.01 1.28 1.01 1.28 

 Quantitation limits are provided for guidance purposes only as they may not always be technically achievable due to such factors as elevated analyte 
concentrations and matrix interferences, which would require sample dilution. 

 The laboratory will make every effort possible to achieve target Quantitation limits. 
 
 
 
 
 
 
 
 
QAPP Worksheet #15 
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(UFP-QAPP Manual Section 2.8.1) 

Reference Limits and Evaluation Table 
Matrix:  Soil Gas 

 

Analytical Group:  Methane (A3) 
 

Concentration Level:  Low 
 

Analyte CAS Number 

Project Action  
Limit  

(ppmv) 

Project  
Quantitation Limit 

(ppmv) Analytical Method  Achievable Laboratory Limits  

    
MDLs 
(ppmv)  

Method QLs 
(ppmv) 

MDLs 
(ppmv)  

QLs 
(ppmv) 

Methane 74-82-8 NA NA 9.16 10.0 9.16 10.0 

        
        
        
        
        
        

 Quantitation limits are provided for guidance purposes only as they may not always be technically achievable due to such factors as elevated analyte 
concentrations and matrix interferences, which would require sample dilution. 

 The laboratory will make every effort possible to achieve target Quantitation limits. 
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QAPP Worksheet #15 
(UFP-QAPP Manual Section 2.8.1) 

Reference Limits and Evaluation Table 
Matrix:  Groundwater 

 

Analytical Group:  General Chemistry (A4, A5, A6, A7) 
 

Concentration Level:  Low 
 

Analyte CAS Number 

Project Action  
Limit  

(mg/L) 

Project  
Quantitation Limit 

(mg/L) Analytical Method  Achievable Laboratory Limits  

    
MDLs 
(mg/L)  

Method QLs 
(mg/L) 

MDLs 
(mg/L)  

QLs 
(mg/L) 

Ammonia-N 7664-41-7  NA NA 0.151 0.200 0.151 0.200 

Nitrate-N 14797-55-8 NA NA 0.00628 0.0100 0.00628 0.0100 
Nitrite-N 14797-65-0 NA NA 0.00562 0.0100 0.00562 0.0100 
Phosphorus 7723-14-0 NA NA 0.030 0.030 0.030 0.030 
Total Organic Carbon NA NA NA 2.0 10.0 2.0 10.0 
        
        
        

 Quantitation limits are provided for guidance purposes only as they may not always be technically achievable due to such factors as elevated analyte 
concentrations and matrix interferences, which would require sample dilution. 

 The laboratory will make every effort possible to achieve target Quantitation limits. 
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QAPP Worksheet #16 
(UFP-QAPP Manual Section 2.8.2) 
 

Project Schedule Timeline Table 
  Dates (MM/DD/YY)   

Activities Organization 
Anticipated 

Date(s) of Initiation 
Anticipated Date of 

Completion Deliverable Deliverable Due Date 
         See Figure 4 below                                                        
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QAPP Worksheet #17 
(UFP-QAPP Section 3.1.1) 

Worksheet Not Applicable (State Reason)
This information can be found in the 100% Final Design Report dated May 2005. 

 
Sampling Design and Rationale 

Describe and provide a rationale for choosing the sampling approach (e.g., grid system, biased statistical approach):                           
Describe the sampling design and rationale in terms of what matrices will be sampled, what analytical groups will be analyzed and at what concentration levels, 
the sampling locations (including QC, critical, and background samples), the number of samples to be taken, and the sampling frequency (including seasonal 
considerations) [May refer  Worksheet #18 for details]                         
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QAPP Worksheet #18  
(UFP-QAPP Manual Section 3.1.1)  

 
Sampling Locations and Methods/SOP Requirements Table 

Sampling 
Location/ID 

Number 
 

Matrix 
Depth*

(     ) Analytical Group 
Concentration 

Level 

 
Number of 

Samples (identify 
field duplicates 

Sampling 
SOP 

Reference1
Rationale for Sampling 

Location 
QUARTERLY 
LIST 
(2 Years) 

       

MW-70D1 Groundwater NA VOCs/Gen Chem Low 8 001 See 100% Final Design Report
MW-70D2 Groundwater NA VOCs/Gen Chem Low 8 001 See 100% Final Design Report
MW-72D1 Groundwater NA VOCs/Gen Chem Low 8 001 See 100% Final Design Report
MW-72D2 Groundwater NA VOCs/Gen Chem Low 8 001 See 100% Final Design Report
MW-73D1 Groundwater NA VOCs/Gen Chem Low 8 001 See 100% Final Design Report
MW-73D2 Groundwater NA VOCs/Gen Chem Low 8 001 See 100% Final Design Report
MW-75D1 Groundwater NA VOCs/Gen Chem Low 8 001 See 100% Final Design Report
MW-75D2 Groundwater NA VOCs/Gen Chem Low 8 001 See 100% Final Design Report
MW-76S Groundwater NA VOCs/Gen Chem Low 8 001 See 100% Final Design Report
MW-76I Groundwater NA VOCs/Gen Chem Low 8 001 See 100% Final Design Report
MW-76D1 Groundwater NA VOCs/Gen Chem Low 8 001 See 100% Final Design Report
MW-76D2 Groundwater NA VOCs/Gen Chem Low 8 001 See 100% Final Design Report
MW-77D1 Groundwater NA VOCs/Gen Chem Low 8 001 See 100% Final Design Report
MW-77D2 Groundwater NA VOCs/Gen Chem Low 8 001 See 100% Final Design Report
MW-85S Groundwater NA VOCs/Gen Chem Low 8 001 See 100% Final Design Report
MW-85I Groundwater NA VOCs/Gen Chem Low 8 001 See 100% Final Design Report
MW-85D1 Groundwater NA VOCs/Gen Chem Low 8 001 See 100% Final Design Report
MW-85D2 Groundwater NA VOCs/Gen Chem Low 8 001 See 100% Final Design Report
MW-86D1 Groundwater NA VOCs/Gen Chem Low 8 001 See 100% Final Design Report
MW-86D2 Groundwater NA VOCs/Gen Chem Low 8 001 See 100% Final Design Report
MW-89D1 Groundwater NA VOCs/Gen Chem Low 8 001 See 100% Final Design Report
MW-89D2 Groundwater NA VOCs/Gen Chem Low 8 001 See 100% Final Design Report
MW-87D1 (One 
Year) 

Groundwater NA VOCs/Gen Chem Low 4 001 See 100% Final Design Report

MW-87D2 Groundwater NA VOCs/Gen Chem Low 8 001 See 100% Final Design Report
MW-90D1 Groundwater NA VOCs/Gen Chem Low 8 001 See 100% Final Design Report
MW-90D2 Groundwater NA VOCs/Gen Chem Low 8 001 See 100% Final Design Report
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Sampling Locations and Methods/SOP Requirements Table 

Sampling 
Location/ID 

Number 
 

Matrix 
Depth*

(     ) Analytical Group 
Concentration 

Level 

 
Number of 

Samples (identify 
field duplicates 

Sampling 
SOP 

Reference1
Rationale for Sampling 

Location 
SEMI-ANNUAL 
LIST 

       

Quarterly list plus:        
MW-61I Groundwater NA VOCs/Gen Chem Low 4 001 See 100% Final Design Report
MW-61D1 Groundwater NA VOCs/Gen Chem Low 4 001 See 100% Final Design Report
MW-61D2 Groundwater NA VOCs/Gen Chem Low 4 001 See 100% Final Design Report
MW-81D1 Groundwater NA VOCs/Gen Chem Low 4 001 See 100% Final Design Report
MW-81D2 Groundwater NA VOCs/Gen Chem Low 4 001 See 100% Final Design Report
MW-82D1 Groundwater NA VOCs/Gen Chem Low 4 001 See 100% Final Design Report
MW-82D2 Groundwater NA VOCs/Gen Chem Low 4 001 See 100% Final Design Report
MW-83D1 Groundwater NA VOCs/Gen Chem Low 4 001 See 100% Final Design Report
MW-83D2 Groundwater NA VOCs/Gen Chem Low 4 001 See 100% Final Design Report
MW-84D1 Groundwater NA VOCs/Gen Chem Low 4 001 See 100% Final Design Report
MW-84D2 Groundwater NA VOCs/Gen Chem Low 4 001 See 100% Final Design Report
MW-87D1 Groundwater NA VOCs/Gen Chem Low 4 001 See 100% Final Design Report
MW-87D2 Groundwater NA VOCs/Gen Chem Low 4 001 See 100% Final Design Report
MW-88D1 Groundwater NA VOCs/Gen Chem Low 4 001 See 100% Final Design Report
MW-88D2 Groundwater NA VOCs/Gen Chem Low 4 001 See 100% Final Design Report
VZ-1S Soil Gas NA VOCs/Methane Low 4 002 See 100% Final Design Report
VZ-1D Soil Gas NA VOCs/Methane Low 4 002 See 100% Final Design Report
VZ-2S Soil Gas NA VOCs/Methane Low 4 002 See 100% Final Design Report
VZ-2D Soil Gas NA VOCs/Methane Low 4 002 See 100% Final Design Report
VZ-4S Soil Gas NA VOCs/Methane Low 4 002 See 100% Final Design Report
VZ-4D Soil Gas NA VOCs/Methane Low 4 002 See 100% Final Design Report
VZ-5S Soil Gas NA VOCs/Methane Low 4 002 See 100% Final Design Report
VZ-5D Soil Gas NA VOCs/Methane Low 4 002 See 100% Final Design Report
VZ-6S Soil Gas NA VOCs/Methane Low 4 002 See 100% Final Design Report
VZ-6D Soil Gas NA VOCs/Methane Low 4 002 See 100% Final Design Report
VZ-12S Soil Gas NA VOCs/Methane Low 4 002 See 100% Final Design Report
VZ-12D Soil Gas NA VOCs/Methane Low 4 002 See 100% Final Design Report
VZ-17S Soil Gas NA VOCs/Methane Low 4 002 See 100% Final Design Report
VZ-17D Soil Gas NA VOCs/Methane Low 4 002 See 100% Final Design Report
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Sampling Locations and Methods/SOP Requirements Table 

Sampling 
Location/ID 

Number 
 

Matrix 
Depth*

(     ) Analytical Group 
Concentration 

Level 

 
Number of 

Samples (identify 
field duplicates 

Sampling 
SOP 

Reference1
Rationale for Sampling 

Location 
ANNUAL FOR 2 
YEARS 

  Analysis to be performed by 
CRA In-House Lab 

    

MW-70D1 Groundwater NA Heterotrophic Plate Count Low 2 001 See 100% Final Design Report
MW-70D2 Groundwater NA Heterotrophic Plate Count Low 2 001 See 100% Final Design Report
MW-72D1 Groundwater NA Heterotrophic Plate Count Low 2 001 See 100% Final Design Report
MW-72D2 Groundwater NA Heterotrophic Plate Count Low 2 001 See 100% Final Design Report
MW-73D1 Groundwater NA Heterotrophic Plate Count Low 2 001 See 100% Final Design Report
MW-73D2 Groundwater NA Heterotrophic Plate Count Low 2 001 See 100% Final Design Report
MW-75D1 Groundwater NA Heterotrophic Plate Count Low 2 001 See 100% Final Design Report
MW-75D2 Groundwater NA Heterotrophic Plate Count Low 2 001 See 100% Final Design Report
MW-76S Groundwater NA Heterotrophic Plate Count Low 2 001 See 100% Final Design Report
MW-76I Groundwater NA Heterotrophic Plate Count Low 2 001 See 100% Final Design Report
MW-76D1 Groundwater NA Heterotrophic Plate Count Low 2 001 See 100% Final Design Report
MW-76D2 Groundwater NA Heterotrophic Plate Count Low 2 001 See 100% Final Design Report
MW-77D1 Groundwater NA Heterotrophic Plate Count Low 2 001 See 100% Final Design Report
MW-77D2 Groundwater NA Heterotrophic Plate Count Low 2 001 See 100% Final Design Report
MW-85S Groundwater NA Heterotrophic Plate Count Low 2 001 See 100% Final Design Report
MW-85I Groundwater NA Heterotrophic Plate Count Low 2 001 See 100% Final Design Report
MW-85D1 Groundwater NA Heterotrophic Plate Count Low 2 001 See 100% Final Design Report
MW-85D2 Groundwater NA Heterotrophic Plate Count Low 2 001 See 100% Final Design Report
MW-86D1 Groundwater NA Heterotrophic Plate Count Low 2 001 See 100% Final Design Report
MW-86D2 Groundwater NA Heterotrophic Plate Count Low 2 001 See 100% Final Design Report
MW-89D1 Groundwater NA Heterotrophic Plate Count Low 2 001 See 100% Final Design Report
MW-89D2 Groundwater NA Heterotrophic Plate Count Low 2 001 See 100% Final Design Report
MW-90D1 Groundwater NA Heterotrophic Plate Count Low 2 001 See 100% Final Design Report
MW-90D2 Groundwater NA Heterotrophic Plate Count Low 2 001 See 100% Final Design Report
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Sampling Locations and Methods/SOP Requirements Table 

Sampling 
Location/ID 

Number 
 

Matrix 
Depth*

(     ) Analytical Group 
Concentration 

Level 

 
Number of 

Samples (identify 
field duplicates 

Sampling 
SOP 

Reference1
Rationale for Sampling 

Location 
PERIODICALLY 
SAMPLED 

       

MW-58D1 Groundwater NA VOC/Gen Chem Low TBD 001 See 100% Final Design Report
MW-58D2 Groundwater NA VOC/Gen Chem Low TBD 001 See 100% Final Design Report
MW-59D1 Groundwater NA VOC/Gen Chem Low TBD 001 See 100% Final Design Report
MW-59D2 Groundwater NA VOC/Gen Chem Low TBD 001 See 100% Final Design Report
MW-62I Groundwater NA VOC/Gen Chem Low TBD 001 See 100% Final Design Report
MW-62D Groundwater NA VOC/Gen Chem Low TBD 001 See 100% Final Design Report
MW-63I Groundwater NA VOC/Gen Chem Low TBD 001 See 100% Final Design Report
MW-63D1 Groundwater NA VOC/Gen Chem Low TBD 001 See 100% Final Design Report
MW-63D2 Groundwater NA VOC/Gen Chem Low TBD 001 See 100% Final Design Report
MW-64I Groundwater NA VOC/Gen Chem Low TBD 001 See 100% Final Design Report
MW-64D Groundwater NA VOC/Gen Chem Low TBD 001 See 100% Final Design Report
MW-67S Groundwater NA VOC/Gen Chem Low TBD 001 See 100% Final Design Report
MW-67D Groundwater NA VOC/Gen Chem Low TBD 001 See 100% Final Design Report
MW-68S Groundwater NA VOC/Gen Chem Low TBD 001 See 100% Final Design Report
MW-68D Groundwater NA VOC/Gen Chem Low TBD 001 See 100% Final Design Report
MW-92D1 Groundwater NA VOC/Gen Chem Low TBD 001 See 100% Final Design Report
MW-92D2 Groundwater NA VOC/Gen Chem Low TBD 001 See 100% Final Design Report
MW-93D1 Groundwater NA VOC/Gen Chem Low TBD 001 See 100% Final Design Report
MW-93D2 Groundwater NA VOC/Gen Chem Low TBD 001 See 100% Final Design Report
        
        
        
        
                                                                         

1Specify the appropriate reference letter or number from the Analytical SOP References table (Worksheet #21). 
* See Attachment H, Well Installation Details, for proposed sample depth and well screen interval. 
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QAPP Worksheet #19 
(UFP-QAPP Manual Section 3.1.1) 
                    
 

Analytical SOP Requirements Table 

Matrix Analytical Group 
Concentration 

Level 

Analytical and  
Preparation  
Method/SOP  
Reference 1 

Sample 
Volume 

Containers 
(number, size, and 

type) 

Preservation 
Requirements 

(chemical, 
temperature, 

light 
protected) 

Maximum Holding Time  
(preparation/ analysis) 

Groundwater VOCs plus TICs Low A1     4 x 40 mL  40 mL glass Teflon 
septum vials           

HCl to pH <2 
Cool 2 to 6 C 

14 days from collection to 
analysis; 7 days from collection to 
analysis for unpreserved samples

Soil Gas VOCs  Low A2 6L SUMMA 
Canister         

6L SUMMA Canister NA 30 days from collection to 
analysis           

Soil Gas Methane Low A3 1L SUMMA 
Canister 

1L SUMMA Canister NA 30 days from collection to 
analysis           

Groundwater Ammonia-N Low A4 1 x 250 mL HD Polyethylene 
Bottle 

H2SO4 to pH <2 
Cool 2 to 6 C 

28 days from collection to 
analysis 

Groundwater Nitrate/Nitrite-N Low A5 1 x 250 mL HD Polyethylene 
Bottle 

H2SO4 to pH <2 
Cool 2 to 6 C 

28 days from collection to 
analysis 

Groundwater Phosphorus Low A6 1 x 150 mL HD Polyethylene 
Bottle 

H2SO4 to pH <2 
Cool 2 to 6 C 

28 days from collection to 
analysis 

Groundwater TOC Low A7 1 x 250 mL  Amber glass bottles HCl or H2SO4 to 
pH <2 
Cool 2 to 6 C 

28 days from collection to 
analysis 

Groundwater HPC Low A8 1 x 100 mL Amber glass bottles Cool 2 to 6 C 24 hours from collection to 
analysis 

1Specifies the appropriate reference letter or number from the Analytical SOP References table (Worksheet #23). 

 The number of sample containers will be kept to a minimum to reduce sample preservation requirements. 
 The pH of the VOC samples will be adjusted to <2 by carefully adding 1:1 HCl drop-wise to the two 40 mL sample vials.  The number of drops of HCl required will be 

determined on a third 40 mL vial of sample.  If acidification causes effervescence, the sample will be submitted without acid preservation 
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QAPP Worksheet #20 
(UFP-QAPP Manual Section 3.1.1) 
 

Field Quality Control Sample Summary Table 

Matrix 
Analytical 

Group 
Concentration

Level 

Analytical 
and 

Preparation 
SOP 

Reference1 

No. of  
Sampling 
Locations 

No. of  
Field 

Duplicate  
Pairs 

No. of 
MS/MSD 
& DUP 

No. of Field  
Blanks  

No. of 
Equip.  
Blanks  

No. of PT  
Samples 

Total No. of 
Samples to 

Lab 
Groundwater VOCs with TICs  Low  A1          59 One pair per 20 

investigative 
samples 

One 
MS/MSD 
pair per 20 
investigative 
samples 

One trip 
blank in 
every cooler 

NA NA TBD-Multiple 
sampling 
events 

Soil Gas VOCs  Low A2 14 NA NA NA          NA NA           TBD-Multiple 
sampling 
events 

Soil Gas Methane Low A3 14 NA NA NA NA NA TBD-Multiple 
sampling 
events 

Groundwater Ammonia-N Low A4 59 NA NA NA NA NA TBD-Multiple 
sampling 
events 

Groundwater Nitrate/Nitrite-N Low A5 59 NA NA NA NA NA TBD-Multiple 
sampling 
events 

Groundwater Phosphorus Low A6 59 NA NA NA NA NA TBD-Multiple 
sampling 
events 

Groundwater TOC Low A7 59 NA NA NA NA NA TBD-Multiple 
sampling 
events 

Groundwater HPC Low A8 59 NA NA NA NA NA TBD-Multiple 
sampling 
events 

 
1Specify the appropriate reference letter or number from the Analytical SOP References table (Worksheet #23). 
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QAPP Worksheet #21 
(UFP-QAPP Manual Section 3.1.2) 
 

Project Sampling SOP References Table 

 
Reference 
Number 

 
 

Title, Revision Date and/or Number

 
 

Originating 
Organization 

 
 

Equipment Type 

Modified for 
Project Work? 
(Check if yes) 

 
 

Comments 
001 SOP# 001 - Passive Groundwater 

Sampling, Revision 0, October 10, 2011 
 

Langan 
 

Various             

          002 Soil Vapor Sampling Using SUMMA 
Canisters per Method TO-15 

C.A.Rich 
 

Various                       
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QAPP Worksheet #22  
(UFP-QAPP Manual Section 3.1.2.4) 
 
 
 

Field Equipment Calibration, Maintenance, Testing, and Inspection Table 
Field 

Equipment 
Calibration 

Activity 
Maintenance Activity Testing 

Activity 
Inspection 

Activity 
 

Frequency 
Acceptance 

Criteria 
Corrective Action Responsible 

Person 
SOP 

Reference1 
Field Meters 
(water level, 
pH/temperature, 
conductivity, 
DO, turbidity, 
and eH meters) 

Per 
manufacturers 
instructions. 

Check/replace batteries. 
Clean electrode with soap 
and rinse thoroughly with 
water. Immerse the lower 
3rd of the electrode in diluted 
HCl (1:9) solution for 10 
minutes to remove any 
film. Rinse with water 
Keep electrode properly 
filled with appropriate 
solution 

Check/replace 
batteries. 

Check/replace 
batteries. 

Daily Per 
manufacturers 
instructions. 

Replace batteries. 
Clean electrode. 
Consult 
manufacturer’s 
instruction manual.     

Victoria 
Whelan     

 001          

          

1Specify the appropriate reference letter or number from the Project Sampling SOP References table (Worksheet #21). 
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QAPP Worksheet #23  
(UFP-QAPP Manual Section 3.2.1) 
 

Analytical SOP References Table 
Reference 

Number (1) Title, Revision Date, and/or Number 
Definitive or  

Screening Data Analytical Group Instrument 
Organization 

Performing Analysis
Modified for 

Project Work?
A1 Standard Operating Procedure for Determination 

of Volatile Organic Compounds by GC/MS 
Analysis by SW846 Method 8260C 

Definitive VOCs with TICs GC/MS           Spectrum Analytical, 
Inc. 

 

A2 Standard Operating Procedure for Method 
TO-15 – Determination of Volatile Organic 
Compounds (VOCs) in Air Collected in 
Specially Prepared Canisters and Analyzed by 
GC/MS 

Definitive VOCs  GC/MS Spectrum Analytical, 
Inc. 

 

A3 Standard Operating Procedure for Modified EPA 
3C/RSKSOP-175 – Determination of Fixed 
Gases and Dissolved Gases in Gaseous and 
Aqueous Phase Matrixes by TCD 

Definitive Organic GC Spectrum Analytical, 
Inc. 

 

A4 Standard Operating Procedure for Ammonia 
Nitrogen as N (mg/L) SM4500-NH3-B,C, 20th 
Edition 

Definitive General Chemistry Colorimeter Spectrum Analytical, 
Inc. 

 

A5 Standard Operating Procedure for 
Nitrate/Nitrite-N by Flow Injection Analysis – 
Lachat QuikChem Method 10-107-04-1-B, 
Nitrate via EPA 353.2, Nitrite via EPA 353.2 

Definitive General Chemistry Colorimeter Spectrum Analytical, 
Inc. 

 

A6 Standard Operating Procedure for Total 
Phosphorus and Orthophosphate Analysis for 
Aqueous Samples by Standard Method 4500-P B 
(5) & E, Ascorbic Acid Method 

Definitive General Chemistry Spectrophotometer Spectrum Analytical, 
Inc. 

 

A7 Standard Operating Procedure for Total Organic 
Carbon by Methods SW-846 9060A and/or 
SM5310B 

Definitive General Chemistry TOC Analyzer Spectrum Analytical, 
Inc. 

 

A8 Heterotrophic Plate Count, Standard Methods 
9215  (Data will not be validated) 

Definitive Microbiological NA CRA Lab  

Notes: 
(1) See Attachment A for further laboratory SOP information 
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QAPP Worksheet #24  
(UFP-QAPP Manual Section 3.2.2) 

Analytical Instrument Calibration Table 

Instrument 
Calibration 
Procedure Frequency of Calibration Acceptance Criteria

Corrective Action 
(CA) 

Person 
Responsible for 

CA SOP Reference1 
GC/MS           See A1, A2 Initial calibration after initial 

instrument set-up, then when daily 
12-hour calibration verification 
criteria is not met. 

See SW-846 8260B 
See TO-15 
 

Inspect system; correct 
problem and/or 
re-calibrate; re-analyze 
all affected 
investigative samples.     

Shirley Ng A1, A2 

GC           See A3 Initial calibration after initial 
instrument set-up, then when daily  
calibration verification criteria is 
not met.          

See 3C 
 

Inspect system; correct 
problem and/or 
re-calibrate;  re-analyze 
all affected 
investigative samples.    

Shirley Ng A3 

Colorimeter See A4 & A5 Initial calibration after initial 
instrument set-up, then when daily  
calibration verification criteria is 
not met.          

See EPA 353.2 & 350.1 Inspect system; correct 
problem and/or 
re-calibrate;  re-analyze 
all affected 
investigative samples.     

Shirley Ng A4, A5 

Spectrophotometer See A6 Initial calibration after initial 
instrument set-up, then when daily  
calibration verification criteria is 
not met.          

See EPA 365.2 Inspect system; correct 
problem and/or 
re-calibrate; re-analyze 
all affected 
investigative samples.     

Shirley Ng A6 

TOC Analyzer See A7 Initial calibration after initial 
instrument set-up, then when daily  
calibration verification criteria is 
not met, but at least monthly..          

See SM 5310B Inspect system; correct 
problem and/or 
re-calibrate;  re-analyze 
all affected 
investigative samples 

Shirley Ng A7 

1Specify the appropriate reference letter or number from the Analytical SOP References table (Worksheet #23). 
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QAPP Worksheet #25  
(UFP-QAPP Manual Section 3.2.3) 
 

Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table 

Instrument/ 
Equipment 

Maintenance 
Activity1 

Testing 
Activity Inspection Activity Frequency

Acceptance 
Criteria Corrective Action 

Responsible 
Person 

SOP 
Reference

2 
GC/MS           Replace 

consumables, 
bake out column 
and trap, 
recondition 
column. 

Perform BFB 
tune. 
Perform 
calibration check.

Check connections, 
replace consumables, bake 
out column and trap, 
recondition column, and 
perform leak test. 

Every 12 
hours 

See A1, A2 Correct problem and/or 
re-calibrate; re-analyze 
all affected investigative 
samples. 

Shirley Ng A1, A2 

GC Replace 
consumables, 
bake out column 
and trap, 
recondition 
column.         

Perform 
calibration check.   

Check connections, 
replace consumables, bake 
out column and trap, 
recondition column, and 
perform leak test.          

Every 12 
hours           

See A3 Correct problem and/or 
re-calibrate; re-analyze 
all affected investigative 
samples.           

Shirley Ng A3 

Colorimeter Replace pump 
tubing, replace 
consumables, 
clean instrument 
trap. 

Perform 
calibration check.

Inspect pump tubing, 
check connections and 
instrument cleanliness. 

Every 10 
samples 

See A4 & A5 Correct problem and/or 
re-calibrate; re-analyze 
all affected investigative 
samples.           

Shirley Ng A4 & A5 

Spectrophotometer Replace pump 
tubing, replace 
consumables, 
clean instrument 
trap. 

Perform 
calibration check.

Inspect pump tubing, 
check connections and 
instrument cleanliness. 

Every 10 
samples 

See A6 Correct problem and/or 
re-calibrate; re-analyze 
all affected investigative 
samples.           

Shirley Ng A6 

TOC Analyzer Replace pump 
tubing, replace 
consumables, 
replace all 
reagents with 
fresh. 

Perform 
calibration check 

Inspect pump tubing, 
check connections and 
instrument cleanliness. 

Every 10 
samples 

See A7 Correct problem and/or 
re-calibrate; re-analyze 
all affected investigative 
samples.           

Shirley Ng A7 

1Maintenance activity, inspection activity, and corrective action performed as needed based on results of testing activity. 
2Specify the appropriate reference letter or number from Analytical SOP References table (Worksheet #23). 
. 
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QAPP Worksheet #26   
(UFP-QAPP Manual Appendix A) 
 

Sample Handling System 

SAMPLE COLLECTION, PACKAGING, AND SHIPMENT 

Sample Collection (Personnel/Organization):  Victoria Whelan/C. A. Rich 

Sample Packaging (Personnel/Organization):  Victoria Whelan/C. A. Rich 

Coordination of Shipment (Personnel/Organization):  Victoria Whelan/C. A. Rich 

Type of Shipment/Carrier:  Overnight Courier/FedEx 

SAMPLE RECEIPT AND ANALYSIS 

Sample Receipt (Personnel/Organization):  TBD by Shirley Ng/Spectrum Analytical, Inc./ Sophia Dore-CRA, Inc.         

Sample Custody and Storage (Personnel/Organization):   TBD by Shirley Ng/Spectrum Analytical, Inc./Sophia Dore-CRA, Inc.         

Sample Preparation (Personnel/Organization):   TBD by Shirley Ng/Spectrum Analytical, Inc. /Sophia Dore-CRA, Inc.         

Sample Determinative Analysis (Personnel/Organization):  TBD by Shirley Ng/Spectrum Analytical, Inc. /Sophia Dore-CRA, Inc.         

SAMPLE ARCHIVING 

Field Sample Storage (No. of days from sample collection):  Up to 48 hours         

Sample Extract/Digestate Storage (No. of days from extraction/digestion):  40 days          

Biological Sample Storage (No. of days from sample collection):  NA   

SAMPLE DISPOSAL 

Personnel/Organization:  TBD by Shirley Ng/Spectrum Lab /Sophia Dore-CRA, Inc.         

Number of Days from Analysis:  30 days after reports have been submitted to agency.           
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QAPP Worksheet #27 
(UFP-QAPP Manual Section 3.3.3) 
 

Sample Custody Requirements 
Field Sample Custody Procedures (sample collection, packaging, shipment, and delivery to laboratory):  Field personnel are required to keep a written record of
field activities in applicable field logbooks. The field logbooks provide the means of recording data collecting activities. These records will be written legibly in ink and will contain 
pertinent field data and observations. Entry errors or changes will be crossed out with a single line, dated, and initialed by the person making the correction. Field logbooks will be 
periodically reviewed by the Field QA/QC Officer. Each member of the field team will be assigned a field logbook. Each field logbook title page should include field team member's 
name, project name, activity start date, activity end date, and unique log number. Upon collection, samples are placed in the appropriate pre-cleaned containers. The samples will be 
assigned a unique sample number and will be affixed to a sample label. The information to be placed on the sample label will include the sample ID number, sample type, sampler's 
name, date collected, preservation technique, and analytical parameter and method to be performed. Information on the labels will be completed with a ballpoint pen or indelible 
marker. A chain of custody (CoC) record (see Attachment B) will be completed during sample collection and will accompany each shipment identifying the contents of the 
shipment. The field personnel collecting the samples will be responsible for the custody of the samples until the samples are relinquished to the laboratory. Sample transfer will 
require the individuals relinquishing and receiving the samples to sign, date and note the time of sample transfer on the CoC record. As few people as possible should handle the 
samples. Samples will be shipped or delivered in a timely fashion to the laboratory so that holding times and/or analysis times as prescribed by the methodology can be met. Samples 
will be transported in containers (coolers) packed with ice to maintain the proper temperature range for shipment (0-6 degrees Celsius). Samples will be packaged for shipment and 
shipped to the appropriate laboratory for analysis with a separate signed CoC record enclosed in each sample cooler. Water VOC samples will be placed in bubble wrap bags that 
contain three vials per bag. All samples will be placed in an upright position and limited to one layer of samples per each cooler. Additional bubble wrap or packing material will be 
added to fill the cooler. Shipping containers will be secured with strapping tape and custody tape for shipment to the lab. If samples are sent by a commercial carrier, a bill of lading 
will be used. A copy of the bill of lading will be retained as part of permanent documentation. Commercial carriers are not required to sign the CoC record as long as the custody 
record is sealed inside the sample cooler and the custody tape remains intact. Samples will be hand delivered or picked up by a laboratory courier within 48 hours of collection unless 
collected on a weekend or holiday. In these cases, the samples will be stored in a secure location until delivery to the lab. Additional ice will be added to the cooler as needed to 
maintain proper preservation temperature.  
Laboratory Sample Custody Procedures (receipt of samples, archiving, disposal): A full time sample custodian will be assigned the responsibility of sample control.
It will be the responsibility of the sample custodian to receive all incoming samples. Once received, the custodian will document that the custody tape on the coolers is unbroken, 
that each sample is received in good condition (i.e., unbroken, cooled, etc.), that the associated paperwork, such as the CoC forms have been completed and will sign the CoC forms. 
In special cases, the custodian will document from appropriate sub-samples that CoC with proper preservation has been accomplished. The custodian will also document that 
sufficient sample volume has been received to complete the analytical program. The sample custodian will then place the samples into secure, limited access storage (refrigerated 
storage, if required). Consistent with the analyses requested on the CoC form, analyses by the laboratory analysts will begin in accordance with the appropriate methodologies. 
Samples will be removed from secure storage only after internal CoC sign-out procedures have been followed. Sample containers with volume remaining will be returned to secure
and limited access storage. Upon completion of all laboratory analyses for each sample submittal and generation of the laboratory report, samples will be stored by the sample 
custodian. The length of time that samples are held will be at least thirty (30) days after reports have been submitted. Disposal of remaining samples will be completed in 
compliance with all Federal, State, and local requirements.  
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QAPP Worksheet #27 
(UFP-QAPP Manual Section 3.3.3) 

Sample Custody Requirements 
Sample Identification Procedures:  Each sample will be labeled with a unique sample number that will facilitate tracking and cross-referencing of sample information. Field
blank and field duplicate samples also will be numbered with a unique sample number to prevent analytical bias of field QC samples. The sample numbering system to be used is 
described as follows: 
Example:    GW-092311-AA-YYY 
Where: 
GW:            Designated sample type (GW=groundwater) 
092311:       Date of collection (mm/dd/yy) 
AA:             Sampler initials 
YYY:          Sequential number starting with 001 at the start of the program 
Upon arrival at the lab, the sample custodian will assign a unique number to each incoming sample for use in the lab. The unique number will then be entered into the 
sample-receiving log. The laboratory date of receipt will also be noted.  
Chain-of-custody Procedures:  Custody is one of several factors necessary for the admissibility of environmental data as evidence in a court of law. Custody procedures help
to satisfy the two major requirements for admissibility: relevance and authenticity. Attachment B illustrates a typical chain-of-custody form.  For samples to be shipped off Site for 
analyses, custody seals will be placed around each cooler.  The cooler will then be sealed with packing tape.  Sample container labels will include sample number, place of collection 
and date and time of collection.  All samples will be shipped via courier or hand delivered to the laboratory from the Site within 48 hours of collection. 
The chain-of-custody form, completed at the time of sampling, will include, but not be limited to, the sample number, date and time of sampling, designation of samples as grab or 
composite, parameters to be analyzed, preservatives used and the name of the sampler.  The chain-of-custody form will be signed, timed, and dated by the sampler when transferring 
the samples.  Custody transfers will be recorded for each individual sample.  For example, if samples are split and sent to more than one laboratory, a chain-of-custody form will 
accompany each sample.  The number of custodians in the chain of possession will be kept to a minimum.  The fully executed chain-of-custody forms will be returned to CRA. 
A chain-of-custody form will be prepared for each cooler of samples being shipped to the off-Site laboratory.  The chain-of-custody form is a four-part carbonless copy form that is 
completed and distributed as follows: 
 Sampling personnel, after including all required information on the form, will relinquish custody of the samples to Site personnel responsible for sample packaging and 

shipping and retain the bottom (pink) carbonless copy; 

 Sample packaging and shipping personnel will properly package the samples for transport, relinquish custody to the courier service (by writing the courier's name in the 
"received by" line), and retain the third (goldenrod) carbonless copy; 

 The original form (i.e., top copy) and remaining carbonless copy will be packaged in a waterproof enclosure within the cooler with the samples, and the cooler will be sealed for 
shipping by the courier service; 

 The laboratory, upon receiving the shipping cooler, will accept custody of the samples and complete the laboratory-required information on the form and retain the second 
(yellow) carbonless copy for its records; and 

 The fully executed top (white) copy will be returned as part of the data deliverables package. 
 

Upon receipt of the cooler at the laboratory, the cooler and the seal will be inspected by the designated sample custodian.  The laboratory will measure and record the cooler and 
sample temperatures on the chain-of-custody form.  The condition of the cooler and the sample container custody seals will be noted on the chain-of-custody form by the sample 
custodian.  If the cooler seals are intact, the sample containers will be accepted for analyses.  The sample custodian will document the date and time of receipt of the cooler, and sign 
the chain-of-custody form. If damage or discrepancies are noticed, they will be recorded in the remarks column of the chain-of-custody form, dated and signed.  Any damage or 
discrepancies will be reported to the laboratory supervisor who will inform the laboratory manager and QA/QC Officer, who will in turn notify CRA. Completed chain-of-custody 
forms describing the transport to and receipt at the laboratory are required to be returned by the off-Site laboratory to CRA with the hard copy of the analytical report in order to 
facilitate data validation. 
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QAPP Worksheet #28  
(UFP-QAPP Manual Section 3.4)  

QC Samples Table 

Matrix Groundwater     

Analytical Group VOCs Plus TICs     

Concentration Level Low        

Sampling SOP 001                 

Analytical Method/ 
SOP Reference 

A1                  

Sampler’s Name Victoria Whelan               

Field Sampling 
Organization 

C.A. Rich        

Analytical 
Organization 

Spectrum Analytical, 
Inc. 

       

No. of Sample 
Locations 

59        

 
QC Sample 

 
Frequency/Number 

 
Method/SOP QC 

Acceptance Limits

 
Corrective Action 

Person(s) 
Responsible 

for 
Corrective 

Action 

 
Data Quality  

Indicator (DQI)  

 
Measurement 

Performance  Criteria  

LCS Every 12 hours or 1/20 
samples, whichever is 
most frequent 

Lab Limits Re-analyze affected 
samples.  Flag data as 
needed.           

Shirley Ng Accuracy/Bias Lab Limits 

Method Blank Every 12 hours or 1/20 
samples, whichever is 
most frequent         

Target Compounds 
<QL or <5 x QL for 
common lab 
contaminants 

Re-analyze affected 
samples.  Flag data as 
needed.           

Shirley Ng         Contamination Target Compounds <QL or <5 
x QL for common lab 
contaminants 

Surrogate Spike  All samples, blanks, and 
QC samples 

Laboratory Limits Re-analyze affected 
samples.  Flag data as 
needed.           

Shirley Ng         Accuracy/Bias Laboratory Limits 

Internal Standards All samples, blank, and 
QC samples 

50-200% recovery Re-analyze affected 
samples.  Flag data as 
needed.           

Shirley Ng       Accuracy/Bias 50-200% recovery 
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QC Samples Table 

Matrix Groundwater     

Analytical Group VOCs Plus TICs     

Concentration Level Low        

Sampling SOP 001                 

Analytical Method/ 
SOP Reference 

A1                  

Sampler’s Name Victoria Whelan               

Field Sampling 
Organization 

C.A. Rich        

Analytical 
Organization 

Spectrum Analytical, 
Inc. 

       

No. of Sample 
Locations 

59        

 
QC Sample 

 
Frequency/Number 

 
Method/SOP QC 

Acceptance Limits

 
Corrective Action 

Person(s) 
Responsible 

for 
Corrective 

Action 

 
Data Quality  

Indicator (DQI)  

 
Measurement 

Performance  Criteria  

Trip Blank 1 per cooler Target compounds 
<QL 

None.  Flag data as 
needed. 

NA Contamination Target compounds <QL 

Field Duplicates 1 per 20 samples <50 RPD None.  Flag data as 
needed. 

NA Precision <50 RPD 
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QAPP Worksheet #28  
(UFP-QAPP Manual Section 3.4) 

QC Samples Table 

Matrix Soil Gas     

Analytical Group VOCs     

Concentration Level Low        

Sampling SOP 002                 

Analytical Method/ 
SOP Reference 

A2                  

Sampler’s Name Victoria Whelan                 

Field Sampling 
Organization 

C.A.Rich        

Analytical 
Organization 

Spectrum Analytical, 
Inc. 

       

No. of Sample 
Locations 

14        

 
 
 
QC Sample 

 
 
 

Frequency/Number

 
 

Method/SOP QC 
Acceptance Limits

 
 

Corrective Action 

 
Person(s) 

Responsible 
for 

Corrective 
Action 

 
 

Data Quality  
Indicator (DQI)  

 
 

Measurement Performance  
Criteria  

LCS Every 24 hours or 1/20 
samples, whichever is 
most frequent 

Lab Limits Re-analyze affected 
samples.  Flag data as 
needed.           

Shirley Ng Accuracy/Bias Lab Limits 

Method Blank Every 24 hours or 1/20 
samples, whichever is 
most frequent         

Target Compounds 
<QL or < 5x QL for 
common lab 
contaminants 

Re-analyze affected 
samples.  Flag data as 
needed.           

Shirley Ng Contamination Target Compounds<QL or < 5x 
QL for common lab contaminants

Surrogate Spike  All samples, blanks, and 
QC samples 

Lab Limits Re-analyze affected 
samples.  Flag data as 
needed.           

Shirley Ng Accuracy/Bias Lab Limits 
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QAPP Worksheet #28  
(UFP-QAPP Manual Section 3.4) 

QC Samples Table 

Matrix Soil Gas     

Analytical Group VOCs     

Concentration Level Low        

Sampling SOP 002                 

Analytical Method/ 
SOP Reference 

A2                  

Sampler’s Name Victoria Whelan                 

Field Sampling 
Organization 

C.A. Rich        

Analytical 
Organization 

Spectrum Analytical, 
Inc. 

       

No. of Sample 
Locations 

14        

 
 
 
QC Sample 

 
 
 

Frequency/Number 

 
 

Method/SOP QC 
Acceptance Limits 

 
 

Corrective Action 

 
Person(s) 

Responsible 
for 

Corrective 
Action 

 
 

Data Quality  
Indicator (DQI)  

 
 

Measurement Performance  
Criteria  

Internal Standards All samples, blank, and 
QC samples 

50-200% recovery Re-analyze affected 
samples.  Flag data as 
needed.           

Shirley Ng Accuracy/Bias 50-200% recovery 
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QAPP Worksheet #28  
(UFP-QAPP Manual Section 3.4) 

QC Samples Table 

Matrix Soil Gas     

Analytical Group Methane     

Concentration Level Low        

Sampling SOP 002                 

Analytical Method/ 
SOP Reference 

A3                 

Sampler’s Name Victoria Whelan        

Field Sampling 
Organization 

C.A. Rich        

Analytical 
Organization 

Spectrum Analytical, 
Inc. 

       

No. of Sample 
Locations 

14        

 
 
QC Sample 

 
 

Frequency/Number

 
Method/SOP QC 

Acceptance Limits

 
Corrective Action 

Person(s) 
Responsibl

e for 
Corrective 

Action 

 
Data Quality  

Indicator (DQI)  

 
Measurement Performance  

Criteria  

LCS Every 24 hours or 1/20 
samples, whichever is 
most frequent 

Laboratory Limits Re-analyze affected 
samples.  Flag data as 
needed.           

Shirley Ng Accuracy/Bias Laboratory Limits 

Method Blank 1 per 20 samples Target Compound 
<QL  

Re-analyze affected 
samples.  Flag data as 
needed.           

Shirley Ng Contamination Target Compound <QL 

Surrogate Spike  All samples, blanks, and 
QC samples 

Laboratory Limits Re-analyze affected 
samples.  Flag data as 
needed.           

Shirley Ng Accuracy/Bias Laboratory Limits 
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QAPP Worksheet #28  
(UFP-QAPP Manual Section 3.4) 

QC Samples Table 

Matrix Groundwater     

Analytical Group Ammonia-N     

Concentration Level Low        

Sampling SOP 001              

Analytical Method/ 
SOP Reference 

A4                 

Sampler’s Name Victoria Whelan                  

Field Sampling 
Organization 

C.A. Rich        

Analytical 
Organization 

Spectrum Analytical, 
Inc. 

       

No. of Sample 
Locations 

59        

 
 
 
QC Sample 

 
 
 

Frequency/Number

 
 

Method/SOP QC 
Acceptance Limits

 
 

Corrective Action 

 
Person(s) 

Responsible 
for 

Corrective 
Action 

 
 

Data Quality  
Indicator (DQI)  

 
 

Measurement Performance  
Criteria  

LCS 1 per 20 samples 90-110% recovery or 
Method Criteria 

Re-extract and re-analyze 
affected samples.  Flag 
data as needed.           

Shirley Ng Accuracy/Bias 90-110% recovery or Method 
Criteria 

Method Blank 1 per 20 samples <QL Re-extract and re-analyze 
affected samples.  Flag 
data as needed.           

Shirley Ng Contamination <QL 

Lab Duplicate 1 per 20 samples < 20 RPD None. Flag data as needed. Shirley Ng Precision < 20 RPD 
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QAPP Worksheet #28 
(UFP-QAPP Manual Section 3.4) 

QC Samples Table 

Matrix Groundwater     

Analytical Group Nitrate/Nitrite-N     

Concentration Level Low        

Sampling SOP 001                 

Analytical Method/ 
SOP Reference 

A5                

Sampler’s Name Victoria Whelan        

Field Sampling 
Organization 

C.A. Rich        

Analytical 
Organization 

Spectrum Analytical, 
Inc. 

       

No. of Sample 
Locations 

59        

 
 
 
QC Sample 

 
 
 

Frequency/Number

 
 

Method/SOP QC 
Acceptance Limits

 
 

Corrective Action 

 
Person(s) 

Responsible 
for 

Corrective 
Action 

 
 

Data Quality  
Indicator (DQI)  

 
 

Measurement Performance  
Criteria  

LCS 1 per 20 samples 90-110% Recovery or 
Method Criteria 

Re-extract and re-analyze 
affected samples.  Flag 
data as needed.           

Shirley Ng Accuracy/Bias 90-110% recovery or Method 
Criteria 

Method Blank 1 per 20 samples <QL Re-extract and re-analyze 
affected samples.  Flag 
data as needed.           

Shirley Ng Contamination <QL           

Lab Duplicate 1 per 20 samples < 20 RPD None. Flag data as needed. Shirley Ng Precision < 20 RPD 
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QAPP Worksheet #28  
(UFP-QAPP Manual Section 3.4)  

QC Samples Table 

Matrix Groundwater     

Analytical Group Phosphorus     

Concentration Level Low        

Sampling SOP 001        

Analytical Method/ 
SOP Reference 

A6                 

Sampler’s Name Victoria Whelan        

Field Sampling 
Organization 

C.A. Rich        

Analytical 
Organization 

Spectrum Analytical, 
Inc. 

       

No. of Sample 
Locations 

59        

 
 
 
QC Sample 

 
 
 

Frequency/Number

 
 

Method/SOP 
QC Acceptance 

Limits 

 
 

Corrective Action 

 
Person(s) 

Responsible for 
Corrective 

Action 

 
 

Data Quality  
Indicator (DQI)  

 
 

Measurement Performance  
Criteria  

LCS 1 per 20 samples 90-110% 
Recovery or 
Method Criteria 

Re-extract and 
re-analyze affected 
samples.  Flag data as 
needed.           

Shirley Ng Accuracy/Bias 90-110% recovery or Method 
Criteria 

Method Blank 1 per 20 samples <QL Re-extract and 
re-analyze affected 
samples.  Flag data as 
needed.           

Shirley Ng Contamination <QL           

Lab Duplicate 1 per 20 samples < 20 RPD None. Flag data as 
needed. 

Shirley Ng Precision < 20 RPD 
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QAPP Worksheet #28 
(UFP-QAPP Manual Section 3.4) 

QC Samples Table 

Matrix Groundwater     

Analytical Group TOC     

Concentration Level Low        

Sampling SOP 001                 

Analytical Method/ 
SOP Reference 

A7        

Sampler’s Name Victoria Whelan        

Field Sampling 
Organization 

C.A. Rich        

Analytical 
Organization 

Spectrum Analytical, 
Inc. 

       

No. of Sample 
Locations 

59        

 
 
 
QC Sample 

 
 
 

Frequency/Number

 
 

Method/SOP QC 
Acceptance Limits

 
 

Corrective 
Action 

 
Person(s) 

Responsible for 
Corrective Action

 
 

Data Quality  
Indicator (DQI)  

 
 

Measurement Performance  
Criteria  

LCS 1 per 20 samples 80-120% Recovery or 
Method Criteria 

Re-prep/re-analyze 
affected samples.  
Flag data as needed.

Shirley Ng Accuracy/Bias 80-120% Recovery or Method 
Criteria 

Method Blank 1 per 20 samples <QL Re-prep/re-analyze 
affected samples.  
Flag data as needed.

Shirley Ng Contamination  <QL 

Lab Duplicate 1 per 20 samples < 20 RPD None. Flag data as 
needed. 

Shirley Ng Precision < 20 RPD 
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QAPP Worksheet #28 
(UFP-QAPP Manual Section 3.4) 

QC Samples Table 

Matrix Groundwater     

Analytical Group HPC     

Concentration Level Low        

Sampling SOP 001                 

Analytical Method/ 
SOP Reference 

A8        

Sampler’s Name Victoria Whelan        

Field Sampling 
Organization 

C.A. Rich        

Analytical 
Organization 

CRA, Inc        

No. of Sample 
Locations 

59        

 
 
 
QC Sample 

 
 
 

Frequency/Number

 
 

Method/SOP QC 
Acceptance Limits

 
 

Corrective 
Action 

 
Person(s) 

Responsible for 
Corrective Action

 
 

Data Quality  
Indicator (DQI)  

 
 

Measurement Performance  
Criteria  

LCS 1 per 20 samples 80-120% Recovery or 
Method Criteria 

Re-prep/re-analyze 
affected samples.  
Flag data as needed.

Sophia Dore Accuracy/Bias 80-120% Recovery or Method 
Criteria 

Method Blank 1 per 20 samples <QL Re-prep/re-analyze 
affected samples.  
Flag data as needed.

Sophia Dore Contamination  <QL 

Lab Duplicate 1 per 20 samples < 20 RPD None. Flag data as 
needed. 

Sophia Dore Precision < 20 RPD 
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QAPP Worksheet #29  
(UFP-QAPP Manual Section 3.5.1) 
  

Project Documents and Records Table 
Sample Collection 

Documents and Records 
On-site Analysis Documents 

and Records 
Off-site Analysis Documents 

and Records 
Data Assessment Documents 

and Records Other 
Field Logbooks 
 
Chain of Custody Records 
 
Air Bills 
 
Telephone Logs 
 
Deviation Reports & Corrective 
Action Forms 
 
E-mail & written Correspondence 
 

Equipment calibration logs    
Field measured parameter logs 
Sample collection details  

Sample Receipt, Custody, and 
Tracking Records 
Standard Traceability Logs 
Equipment Calibration Logs 
Sample Prep Logs 
Run Logs 
Equipment Maintenance, Testing and 
Inspection Logs 
Deviation Reports 
Corrective Action Forms 
Reported Sample Results 
Reported Results for Standards, QC 
Checks, and QC Samples 
Instrument Printouts (raw data) for 
Field Samples, QC Checks, and QC 
Samples 
Laboratory Case Narrative 
Lab Qualifier Definitions 
MDL Study Results 
Data Package Completeness 
Checklists 
Extraction/Clean-up Records 
Raw Data (stored on electronic media) 
Sample Disposal Records 
Telephone Logs 
E-mail & written Correspondence        

Field Sampling Audit Checklists 
 
Fixed Laboratory Audit Checklists 
 
Data Validation Reports 
 
Corrective Action Forms 
 
Telephone Logs 
 
E-mail & written Correspondence 
 
Laboratory QA Plan 
 

Photos, maps, drawings 
  
Reports associated with work  
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QAPP Worksheet #30  
(UFP-QAPP Manual Section 3.5.2.3) 
 

Analytical Services Table 

Matrix 
Analytical 

Group 
Concentration 

Level 
Sample Location/ID 

Numbers Analytical SOP 
Data Package 

Turnaround Time

Laboratory/Organization
(Name and Address, 
Contact Person and 
Telephone Number) 

Backup 
Laboratory/Organization 

(Name and Address, Contact 
Person and Telephone 

Number 
Groundwater All Low 59 A1, A4, A5, A6, A7 Within 30 calendar 

days after sample 
receipt           

Shirley Ng, Spectrum 
Analytical, Inc. 
175 Metro Center Blvd. 
Warwick, RI  02886-1755 
401-732-3400  

NA 

Groundwater All Low 59 A8 Within 30 calendar 
days after sample 
receipt           

Sophia Dore, CRA 
2055 Niagara Falls Blvd 
Suite 3 
Niagara Falls, NY 14604 
716-297-2160 

NA 

Soil Gas All Low 14 A2, A3 Within 30 calendar 
days after sample 
receipt                    

Shirley Ng, Spectrum 
Analytical, Inc. 
175 Metro Center Blvd. 
Warwick, RI  02886-1755 
401-732-3400  

NA 
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QAPP Worksheet #31 
(UFP-QAPP Manual Section 4.1.1) 

 
Planned Project 

Assessments Table 

Assessment 
Type Frequency 

Internal or 
External 

Organization 
Performing 
Assessment 

Person(s) 
Responsible 

for 
Performing 
Assessment 
(Title and 

Organizationa
l Affiliation) 

Person(s) 
Responsible for 
Responding to 

Assessment 
Findings (Title 

and 
Organizational 

Affiliation) 

Person(s) 
Responsible 

for Identifying 
and 

Implementing 
Corrective 

Actions (CA) 
(Title and 

Organizationa
l Affiliation) 

Person(s) 
Responsible 

for 
Monitoring 

Effectiveness 
of CA (Title 

and 
Organization
al Affiliation)

Offsite Laboratory  
Performance 
Audit           

A performance audit will be conducted if 
the project laboratory has not successfully 
analyzed a performance evaluation 
sample for the constituents of concern 
within 6 months of the project start date. 

External  CRA. 
 

Denise Anderson 
QA/QC Officer, 
CRA 
 

Denise Anderson 
QA/QC Officer, 
CRA 
 

Denise Anderson 
QA/QC Officer, 
CRA 
 

Denise 
Anderson 
QA/QC 
Officer, CRA 
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QAPP Worksheet #32  
(UFP-QAPP Manual Section 4.1.2) 
 

Assessment Findings and Corrective Action Responses 

Assessment 
Type 

Nature of 
Deficiencies 

Documentation 

Individual(s) Notified of 
Findings (Name, Title, 

Organization) 
Timeframe of 
Notification 

Nature of 
Corrective Action 

Response 
Documentation 

Individual(s) Receiving 
Corrective Action Response 

(Name, Title, Org.) 
Timeframe for 

Response 
Offsite 
Laboratory  
Performance  
Audit          

Written Audit 
Report 

Sharyn Lawler, QA/QC Officer, 
Spectrum Analytical, Inc.   
 
Jim Kay, Project Manager, CRA 
 
Klaus Schmidtke, Project 
Coordinator, CRA 
 
Roger Smith, GSHI        

15 days after 
audit 

Letter Denise Anderson, QA/QC Officer, 
CRA 
. 

24 hours after 
notification 
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QAPP Worksheet #33 
(UFP-QAPP Manual Section 4.2) 

QA Management Reports Table 

Type of Report 
Frequency (daily, weekly monthly, 

quarterly, annually, etc.) Projected Delivery Date(s)

Person(s) Responsible for 
Report Preparation (Title and 

Organizational Affiliation) 

Report Recipient(s) (Title 
and Organizational 

Affiliation) 
Data Validation Report  One report after each sampling event. 

HPC data will not be validated. 
20 Business days after the 
validation of analytical data. 

Kathy Willy, CRA Jim Kay, Project Manager, CRA 

Periodic Performance 
and Data Quality 
Reports           

Varies Varies Denise Anderson, QA/QC Officer, 
CRA. 

Jim Kay, Project Manager, CRA 
Roger Smith, GSHI 
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QAPP Worksheet #34  
(UFP-QAPP Manual Section 5.2.1)  

Verification (Step I) Process Table 

Verification Input Description 
Internal/ 
External 

Responsible for Verification (Name, 
Organization) 

Chain of Custody (CoC) and 
Shipping Forms 

CoC forms and shipping documents will be reviewed internally upon their 
completion and verified against the packed sample coolers they represent. The 
shipper's signature on the CoC should be initialed by the reviewer, a copy of the 
CoC retained in the site file, and the original and remaining copies taped inside the
cooler for shipment.           

Internal Victoria Whelan, C.A. Rich 

Field Notes Field notes will be reviewed internally and placed in the site file.  
 

Internal Victoria Whelan, C.A. Rich 

Laboratory Data 
 

All laboratory data packages will be verified internally by the laboratory 
performing the work for completeness and technical accuracy prior to submittal 
 

Internal Shirley Ng, Spectrum Analytical, Inc. 
 

Laboratory Data 
 

All received data packages will be verified externally according to the data 
validation procedures specified in Worksheet # 35 using the guidance specified in 
Worksheet #36. 
 

 
External 

Kathy Willy, CRA 
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QAPP Worksheet #35  
(UFP-QAPP Manual Section 5.2.2) 

Validation (Steps IIa and IIb) Process Table 

Step IIa/IIb Validation Input Description 
Responsible for Validation (Name, 

Organization) 
IIa Data Deliverables          Ensure that all required documentation on sampling and analysis was provided Kathy Willy, CRA 

IIa Analytes Ensure that the required list of analytes was reported as specified in governing 
documents 

Kathy Willy, CRA 

IIa Chain of Custody Examine the traceability of the data from the time of sample collection until reporting 
of data.  Examine CoC records against contract, method, and QAPP 

Kathy Willy, CRA 

IIa Holding Times Identify holding time criteria and determine if they were met.  If holding times were 
not met, confirm that deviations were documented. 

Kathy Willy, CRA 

IIa Sample Handling Ensure that required sample handling, receipt, and storage procedures were followed 
and that any deviations were documented. 

 
Denise Anderson, CRA 

IIb Sampling Methods and 
Procedures 

Ensure that all sampling SOPs were followed and that any deviations were noted.  
Denise Anderson, CRA 

IIa Field Transcription Authenticate transcription accuracy for sampling data (i.e., from field notebook to 
reports.) 

 
Denise Anderson, CRA 

IIa Analytical Methods and 
Procedures 

Establish that required analytical methods were used and that any deviations were 
noted.  Determine if the QC samples met performance criteria and ensure that any 
deviations were noted. 

Kathy Willy, CRA 

IIa Data Qualifiers Determine that the laboratory qualifiers were defined and applied as specified in 
methods, procedures, or contracts. 

Kathy Willy, CRA 

IIa Laboratory 
Transcription 

Authenticate accuracy of the transcription of analytical data (i.e. lab notebook to report 
form, or instrument to LIMS) 

Kathy Willy, CRA 

IIa Verification of 
Calculations 

Verify 5% of all calculations summarized on the laboratory’s QA/QC summary sheets. Kathy Willy, CRA 

IIa Standards Determine if standards are traceable and meet contract, method, or procedural 
requirements. 

Kathy Willy, CRA 

IIb Deviations Determine the impacts of any deviations from sampling or analytical methods and 
SOPs. 

Kathy Willy, CRA 
Denise Anderson, CRA         

IIa Documentation of 
Method QC Results 

Determine if all method required QC samples were analyzed and met required 
acceptance limits. 

Kathy Willy, CRA 

IIb Project Quantitation 
Limits 

Determine if all sample results met the project quantitation limits specified in the 
QAPP 

Kathy Willy, CRA 

IIb Field Duplicates Compare results of field duplicates with criteria established in the QAPP Kathy Willy, CRA 
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QAPP Worksheet #35  
(UFP-QAPP Manual Section 5.2.2) 
 

Validation (Steps IIa and IIb) Process Table 

Step IIa/IIb Validation Input Description 
Responsible for Validation (Name, 

Organization) 
IIb Performance Criteria Evaluate QC data against project-specific performance criteria in the QAPP Kathy Willy, CRA 

IIb Data Qualifiers Determine that the data qualifiers are appropriate and justified. Kathy Willy, CRA 

IIb Data Validation Report Summarize deviations from the methods, procedures, or contracts.  Summarize the 
outcome of comparison of data to performance criteria in the QAPP.  Include qualified 
data and explanation of all data qualifiers. 

Kathy Willy, CRA 
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QAPP Worksheet #36  
(UFP-QAPP Manual Section 5.2.2) 

Validation (Steps IIa and IIb) Summary Table 

Step IIa/IIb Matrix Analytical Group 
Concentration 

Level Validation Criteria 

Data Validator (title 
and organizational 

affiliation) 
IIa Groundwater VOCs plus TICs Low "Organic Data Review for Low Concentration Water” 

CLP/SOW, OLC03.2  (SOP #HW-13, Revision 3), 
September  2006 

Kathy Willy, CRA 

IIa Soil Gas VOCs Low "Organic Data Review for Low Concentration Water” 
CLP/SOW, OLC03.2  (SOP #HW-13, Revision 3), 
September  2006 

Kathy Willy, CRA 

IIa Soil Gas Methane Low "Organic Data Review for Low Concentration Water” 
CLP/SOW, OLC03.2  (SOP #HW-13, Revision 3), 
September  2006 

Kathy Willy, CRA 

IIa Groundwater Ammonia-N Low "Validation of Metals for the Contract Laboratory 
Program (CLP) based on SOW ILMO5.3 (SOP 
Revision 13)” (SOP #HW-2, Revision 13), September 
2006 

Kathy Willy, CRA 

IIa Groundwater Nitrate/Nitrite-N Low "Validation of Metals for the Contract Laboratory 
Program (CLP) based on SOW ILMO5.3 (SOP 
Revision 13)” (SOP #HW-2, Revision 13), September 
2006 

Kathy Willy, CRA 

IIa Groundwater Phosphorus Low "Validation of Metals for the Contract Laboratory 
Program (CLP) based on SOW ILMO5.3 (SOP 
Revision 13)” (SOP #HW-2, Revision 13), September 
2006 

Kathy Willy, CRA 

IIa Groundwater TOC Low "Validation of Metals for the Contract Laboratory 
Program (CLP) based on SOW ILMO5.3 (SOP 
Revision 13)” (SOP #HW-2, Revision 13), September 
2006 

Kathy Willy, CRA 
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QAPP Worksheet #37  
(UFP-QAPP Manual Section 5.2.3) 

Usability Assessment  
Summarize the usability assessment process and all procedures, including interim steps and any statistics, equations, and computer algorithms that will be used: 
Data will be validated using the guidelines referenced on Worksheet #36 and the laboratory SOPs.  In order to assess data quality, these documents specify the consideration of 
statistical values such as percent recovery, relative percent difference, percent relative standard deviation, and percent difference and the use of equations such as those used to 
calculate response and calibration factors, quantitation limits, and analyte concentrations.  
Describe the evaluative procedures used to assess overall measurement error associated with the project:   
The sensitivities required for samples submitted for the chemical analyses will be at least the targeted quantitation limits listed in Worksheet #15 barring any chemical interferences or 
dilutions required due to elevated concentrations of the subject parameter(s).  In these cases, the sample-specific quantitation limits will be reported in accordance with the method(s) 
protocols.  
Accuracy/bias will be assessed by comparing a set of analytical results for spiked QC samples to the accepted or “true” values that would be expected.  In general, MS, MSD, LCS, 
and surrogate recoveries and blank data will be used to assess accuracy.  Accuracy/bias is typically calculated by percent recovery, but for some methods, %RSD and %D are used to 
determine the accuracy of calibration standards. 
 
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 
 
Precision will be assessed by comparing the analytical results between duplicate samples, which include field duplicates, laboratory duplicates, and paired MS and MSD samples.  
Precision is calculated by determining the RPD between the paired measurements. 
 
Matrix Spike/Matrix Spike Duplicate 
Precision =  {D2-D1} 
                     {D1+D2/2} x 100 
D1 = matrix spike recovery 
D2 = matrix spike duplicate spike 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| <CRDL 
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Data with measurement error outside the established control limits will be qualified as necessary.  Final validated results will be reported as usable without qualifications, usable with 
qualifications (e.g., “J,” “UJ”), or unusable due to severe QA/QC deficiencies (“R”). 
An objective of this program is the collection of samples that are representative of the matrix from which they were collected.  Achievement of this objective will rely on the use of 
sampling procedures, as described in the 100% Final Design Report that have been designed with the goal of obtaining representative samples. 
The QA objective for comparability is the generation of Site characterization data that can be used to make valid comparisons with other analytical data that may be generated in the 
future at this site.  This objective also involves the analysis of environmental samples in a manner that produces results comparable to the results that would be obtained by another 
laboratory using the same analytical procedure.  This objective is achieved by the use of standard materials traceable to the National Institute of Standards and Technology, the use of 
accepted standard procedures for sample collection and sample analysis, and the analysis of quality control samples to validate the analytical results.  The extent to which existing and 
planned analytical data will be comparable depends on the similarity of sampling and analytical methods.  The procedures used to obtain the planned analytical data, as documented 
in the QA/QC Plan, are expected to provide comparable data. 
 
Completeness is defined as the ratio of the number of valid measurements to the total number of measurements necessary to achieve a specified level of confidence in decision 
making. To be considered complete, the data set must contain all QC check analyses verifying precision and accuracy for the analytical protocol.  In addition, all data are reviewed in 
terms of stated goals in order to determine if the database is sufficient.  The QA objective for completeness is to collect and analyze all environmental samples in a manner such that 
valid data are obtained from a minimum of 90 percent of the samples. 
 
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 
 
 
Identify the personnel responsible for performing the usability assessment:   Kathy Willy 

 
Describe the documentation that will be generated during usability assessment and how usability assessment results will be presented so that they identify trends, 
relationships (correlations), and anomalies:    
A data validation report will be written for each sampling event.  The report will summarize any identified trends, correlations, or anomalies so that the data user can make informed 
decisions on the use of the data.  
Completeness is defined as the ratio of the number of valid measurements to the total number of measurements necessary to achieve a specified level of confidence in decision 
making. To be considered complete, the data set must contain all QC check analyses verifying precision and accuracy for the analytical protocol.  In addition, all data are reviewed in 
terms of stated goals in order to determine if the database is sufficient.  The QA objective for completeness is to collect and analyze all environmental samples in a manner such that 
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ATTACHMENT G 

 
FIELD SAMPLING STANDARD OPERATING PROCEDURES 



SOP Title:  Decontamination of Field Equipment 
 
1.0 Purpose and Scope 
 
This document defines the standard operating procedures (SOP) for 
decontaminating field equipment commonly used during groundwater sampling 
activities at the Hooker/Ruco Site. 
 
2.0 Equipment List 
 

 Bladder pump 
 Multi-parameter water quality meter 
 Water level meter 
 Plastic bristle brush 
 Three deep water basins or 4-inch PVC pipes 
 Deionized or distilled water 
 Potable water 
 Non-phosphate soap such as Alconox® 
 Paper towels 

 
3.0 Procedures 
 
This section provides the step-by-step procedures for decontaminating the field 
equipment.   
 
Bladder Pump: 

 
1. All material on the exterior of the pump shall be removed with a 

brush. 
2. The bladder pump shall be operated for a period of 5 minutes in a 

deep basin or PVC pipe filled with potable water. 
3. The bladder pump will then be operated for a period of 5 minutes in a 

deep basin or PVC pipe filled with non-phosphate soap solution. 
4. The bladder pump will then be operated for a period of 5 minutes in a 

deep basin or PVC pipe filled with deionized or distilled water. 
5. The bladder pump will then be allowed to air dry.  Once dry, the 

pump will be wrapped in aluminum foil until its next use. 
 
Multi Parameter Water Quality Meter (Horiba U-22 or equivalent): 
 

1. The flow-through cell will be removed from the upper portion of the 
meter. 



2. Using potable water and a brush, remove all sediment and debris from the 
sensors and the flow through cell.  Non-phosphate soap may be used, if 
needed, to clean the meter. 

3. Rinse the sensors and flow-through cell using potable water. 
4. Re-assemble the meter.  

 
Water Level Meter: 
 

1. Using a paper towel, remove all debris from the water level tape and end 
probe. 

2. Rinse the water level tape and sensor probe using potable water.  If debris 
remains on the meter, use a brush and/or non-phosphate soap to clean. 

3. Allow the meter to air dry. 
 
Waste Handling 
 
 

1. Wash waters will be collected in appropriate portable containers (e.g., 
5-gallon carboys) and transported to the control building. 

2. The waters will be discharged to the sanitary sewer system via the 
connection within the control building. 

3. Solid wastes (e.g., paper towels) will be placed in appropriate 
containers (e.g., plastic garbage bags) and disposed with the household 
refuse. 



SOP Title:  Hach Kit Ferrous Iron Test 
 
1.0 Purpose and Scope 
 
This document defines the standard operating procedures (SOP) for conducting 
ferrous iron tests using the Hach Kit Model DR/820.  This SOP describes the 
equipment and field procedures necessary to determine the ferrous iron content 
in groundwater samples. 
 
2.0 Equipment List 
 

 Hach DR/820 Colorimeter 
 Cleaned 25 ml sample cell vials 
 Ferrous iron reagent powder pillow 
 Paper towels 
 Field notebook 

 
3.0 Test Procedures 
 
This section provides the step-by-step procedures for performing the ferrous iron 
test using the Hach Kit.  Observations made during testing will be recorded in 
the field notebook.   
 
Steps: 

1. Enter the stored program number for ferrous iron (Fe2+) powder 
pillows. 
Press PRGM.  The display will show PRGM  ? 
Note:  Analyze samples as soon as possible to prevent oxidation of 
ferrous iron to ferric iron, which is not determined. 

2. Press 33 ENTER.  The display will show mg/L, Fe and the ZERO icon. 
3. Fill a sample cell with 25 ml of sample (the blank).  Remove any water 

on exterior of sample cell with a paper towel. 
4. Place the blank into the cell holder.  Tightly cover the sample cell with 

the instrument cap. 
5. Press ZERO.  The cursor will move to the right, then the display will 

show:  0.00 mg/L Fe. 
6. Fill another sample cell with 25 ml of sample. 
7. Add the contents of one ferrous iron reagent powder pillow to the 

sample cell (the prepared sample).  Cap and invert to mix.  Note: 
Undissolved powder does not affect accuracy. 

8. Press: TIMER ENTER.  A three minute reaction period will begin.  
Note: An orange color will form if ferrous iron is present. 



9. Place the prepared sample into the cell holder.  Tightly cover the 
sample cell with the instrument cap. 

10. Press READ.  The cursor will move to the right, then the result in mg/l 
of ferrous iron will be present.  Note: Standard Adjust may be 
performed using a prepared standard.  Record the value in the field 
notebook. 

11. Remove the water from the sample cell and rinse with potable water 
quickly to prevent staining of the sample cell.  If the staining on the 
sample cell cannot be removed with soap and water, discard the 
sample cell.  

 
Waste Handling 
 

1. Wash waters will be collected in appropriate portable containers (e.g., 
5-gallon carboys) and transported to the control building. 

2. The water will be discharged to the sanitary sewer system via the 
connection in the control building. 

3. Solid wastes (e.g., paper towels) will be placed in appropriate 
containers (e.g., plastic garbage bags) and disposed with the household 
refuse. 

 



SOP Title:  Soil Vapor Sampling 
 
1.0 Purpose and Scope 
 
This document defines the standard operating procedures (SOP) for soil vapor sampling 
at the Hooker/Ruco Site.  Soil vapor probes are sampled in accordance with the 
NYSDOH’s Guidance for Evaluating Soil Vapor Intrusion, dated October 2006.  The soil 
vapor samples will be chemically analyzed using the procedures and protocols 
described in the Sampling, Sample Preparation, and Analysis Requirements of EPA 
Compendium Method TO-15. 
 
2.0 Equipment List 
 

 Photoionization detector (PID) 
 Helium tracer gas 
 Summa canister 
 Silicone and teflon tubing 
 Personal sampling pump (for purging) 
 Helium detector 

 
3.0 Procedures 
 
This section provides the step-by-step procedures for soil vapor sampling.   

 
1. Soil gas samples for assessing the vapor intrusion pathway will be collected 

using certified clean Summa canisters.  Only canisters certified clean at the 
100 percent level can be used for soil gas sampling activities (i.e., pre-cleaned 
at the laboratory in accordance with U.S. EPA's TO-15 method and 
documentation of the cleaning activities will be provided by the laboratory. 

2. The Summa canisters will be fitted with a laboratory calibrated critical 
orifice flow regulation device sized to restrict the maximum soil gas sample 
collection flow rate to approximately 100 milliliters per minute (mL/min). 

3. A vacuum gauge will be supplied by the laboratory and used during sample 
collection to measure the initial canister vacuum, canister vacuum during 
sample collection, and residual canister vacuum at the end of sample 
collection.  The vacuum gauge will be returned to the laboratory and used by 
the laboratory to measure the residual canister vacuum upon receipt of the 
canisters by the laboratory.  Using the same vacuum gauge throughout the 
entire sampling process will eliminate discrepancies between vacuum 
measurements that can arise from using different gauges with a potentially 
different sensitivity and/or calibration. 

4. The canister will be connected to the soil gas probe valve at the surface 
casing.  The sampling assembly is connected using short lengths (e.g., 1-foot) 
1/4-inch or 3/8-inch diameter silicone or teflon tubing and airtight stainless 



steel or brass tee-connectors and tee-valves.  Fresh tubing will be used for 
each sample. 

5. Prior to collecting a soil gas sample, the stagnant air in the sampling 
assembly tubes and soil gas probe casing/sand pack must be removed.  The 
soil gas probes will be purged prior to sampling using the personal sampling 
pump at a flow rate of less than 200 mL/min.  This ensures that the collected 
soil gas sample is representative of actual soil gas concentrations within the 
formation.  Prior to sample collection, two to three purge volumes should be 
drawn from the probe/sample assembly, unless otherwise required by the 
applicable regulatory guidance.  The purge data (calculated purge volume, 
purging rate, and duration of purging) should be recorded in the field 
logbook. 

6. Prior to purging, leak testing will be conducted.  A tracer compound (e.g., 
helium) is released at ground surface inside a 5-gallon bucket immediately 
around the soil gas probe surface casing.  The tracer test is used to test for 
ambient air leakage down the annulus of the soil gas probe and into the soil 
gas sample.  The tracer compound is monitored for in the field using a meter 
connected in-line to the sampling assembly (e.g., helium). 

7. Following the leak-testing, the soil gas probe purging will commence by 
opening the valve to the soil gas probe.  At the start and the end of the 
purging period, the total concentration of volatile organic vapors of the 
personnel sampling pump exhaust gas will be monitored using a portable 
PID.  The PID meter will be connected in series after the personal sampling 
pump. PID readings will be recorded and entered in the field logbook and 
chain of custody form. 

8. Following purging, the valve to the soil gas probe and Summa™ canister will 
be opened to draw the soil gas sample into the canister.  The vacuum gauge 
reading will be recorded during sample collection.  Should the vacuum 
gauge reading remain elevated above 10 inches mercury (Hg) for more than 
30 minutes, this will be taken to indicate that the initial vacuum in the 
canister has not sufficiently dissipated, and that the soil screened by the soil 
gas probe does not produce sufficient soil gas to permit sample collection. 

9. To ensure some residual vacuum in each canister following sample 
collection, the canister vacuum will be recorded at approximately 80 percent 
through the expected sample collection duration.  A maximum residual 
vacuum of 10-inches Hg is allowed.  A canister residual vacuum above this 
value will require continued sampling until vacuum reading is below this 
threshold, unless the vacuum remains above 10-inches Hg for more than 
30 minutes, as described above.  A minimum 0.5 to 1-inch Hg residual 
vacuum will be required for the sample to be considered valid, or the 
sampling will be repeated using a fresh Summa canister.  Once the vacuum 
is measured, the safety cap will be securely tightened on the inlet of the 
Summa™ canister prior to shipment to the laboratory under chain-of-custody 
procedures. 



10. The vacuum gauge provided by the laboratory will be returned with the 
canister samples to check residual vacuum in the laboratory prior to sample 
analysis and recorded on the analytical data report.  This check will ensure 
sample integrity prior to laboratory analysis, and that the canister has not 
become compromised during shipment to the laboratory. 

11. The canisters will be labeled noting the unique sample designation number, 
date, time, and sampler's initials.  A bound field logbook will be maintained 
to record all soil gas sampling data. 

 

Waste Handling 

 

1. Used tubing will be placed in an appropriate container (e.g., plastic garbage bag) 
and disposed with the household refuse. 
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1.0 PURPOSE AND SCOPE 

 

This document defines the standard operating procedure (SOP) for conducting passive 

groundwater samples at the Site. This SOP describes the equipment and field procedures 

necessary to collect groundwater samples using the passive sampling method.   

 

2.0 EQUIPMENT LIST 

 

Passive Sampling 

 Photoionization Detector. 

 Oil/water interface probe with 0.01-foot increments. 

 Water quality multi-parameter meter. 

 Hach® Test Kit for Fe+2 readings 

 Calibration fluids for multi-parameter water quality meter. 

 Plastic buckets for storing purged water.  

 Tool kit (knife, screwdriver, etc.). 

 Paper towels. 

 Vendor supplied polyethylene rope tether with pre-assembled sample rings for attaching 

the passive samplers. 

 Vendor supplied pre-filled passive diffusion bag (PDB) samplers (48”x0.75”).  

 Vendor supplied pre-filled deionized (DI) water blank bag and certificate of analysis for 

batch of DI used in the pre-filled bags. 

 Vendor supplied Hydrasleeve samplers (48”x1.75” and 12”x1.75”). 

 DI water for field blank and certificate of analysis for batch of DI water used for field 

blanks. 

 Ladder or some elevated stand to suspend the sampler above the well casing. 

 Laboratory supplied sample jars (with preservatives added) and labels.  

 Laboratory supplied cooler (ice procured separately). 

 Well completion information sheet, Chain-of-Custody (COC) forms, and field notebook.  

 Field calibration sheets (Table 1) 

 Waterproof and permanent marker/pen. 

 

3.0 GROUNDWATER SAMPLING PROCEDURES 

 

This section provides step-by-step procedures for collecting passive groundwater samples. 

Observations [e.g., site conditions, odors, hindrances to collection, etc.) made during sample 

collection should be recorded in the field notebook and/or field data sheet. Prior to collecting 

the groundwater samples, presence of any immiscible layers will be assessed using the 

oil/water interface probe.  If light non-aqueous phase liquid (LNAPL) and/or dense non-aqueous 

phase liquid (DNAPL) are present, the field personnel will contact the project team.  Unless 

otherwise specified by the project team, no groundwater samples will be collected from wells that 

contain measurable LNAPL or DNAPL.  

 

3.1 Sampler Deployment 

The following procedure will be followed prior to and during deployment of the passive 
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samplers at each pre-specified monitoring well: 

 

 Note the condition of the outer well casing, concrete well pad, protective posts 

(if present), and any unusual conditions of the area around the well in the field 

notebook. 

 Open the pressure relief valve at the well cap to release excess pressure build-

up due to the remediation system. 

 Measure vapors within the outer and inner well casing with a PID. 

 Measure depth to water (to nearest 0.01-foot) from the marked measuring point 

on the top of the inner well casing.  

 Connect the passive samplers to the tether at the appropriate sample intervals 

(pre-installed on the tether by the Vendor) as follows: 

 Attach the 12 inch Hydrasleeve to the top sampling interval.  

 Place the 48-inch PDB bag into the protective 1-inch diameter PVC screen 

and connect the screen to the tether with the provided clips. Note that the 

protective screen is in place to prevent the PDB bag from potential 

damage/puncture during deployment and recovery.  

 Attach the 48-inch Hydrasleeve to the third sample interval. In the case 

where there is only one sample interval on a tether the 48-inch Hydrasleeve 

should be connected with a top weight to allow for compression of the bag 

within the well.  

 Slowly lower sample tether with the attached samplers into the monitoring well 

until the tether has been completely unwound from the spool. 

 Secure the sampling tether to the well cap and close the well. 

 Collect the field blank and trip blank samples.  

 Place blank samples into an iced cooler and deliver/ship to the laboratory. 

 Retrieve the passive samplers no less than 14 days and no more than 3 months 

following deployment. 

 

3.2 Sampler Collection 

Groundwater samples will be collected for chemical analysis no sooner than 14 days 

and no later than 3 months after deploying the passive samplers. The following 

procedure will be followed to retrieve the passive samplers and collect the groundwater 

samples: 

 

 Open the pressure relief valve at the well cap to release excess pressure build-

up due to the remediation system. 

 Complete identification labels for sample bottles and affix to laboratory supplied 

sample bottles. 

 If preservatives are required for analysis, confirm that preservatives have been 

added to sample bottles.  

 Open the well and grasp the sampler tether with two hands. 

 Lift the tether in a slow, steady continuous motion to allow the Hydrasleeve 

samplers to expand and fill.  

 Continue to remove the tether and samplers at a slow and steady pace. 



SOP No.: 001  Revision: 1 

Title: Passive Groundwater Sampling  Date: December 16, 2011 

  Page 3 of 4 

 

 

 Detach the samplers from the tether as they are accessible and hang them from 

the back of the sampling vehicle or the elevated stand until all bags have been 

retrieved. 

 Cut a 1-inch slice into the 12-inch Hydrasleeve bag immediately below the reed 

valve and, using the multi-parameter water quality meter, collect the water 

quality readings by inserting each probe into the sliced opening one at a time. 

With left over water in the Hydrasleeve use the Hach kit to collect the Fe+2 

reading. Note that the water from this bag is to be used solely for the collection 

of water quality readings and will not be utilized to collect samples for laboratory 

analysis. 

 After the water quality parameters have been measured, begin collecting the 

water sample(s) from the separate 48-inch Hydrasleeve bag and the 48-inch 

passive diffusion bag. 

 Fill out and attach sample labels to the laboratory supplied sample jars prior to 

removing the samplers from the well being sampled at that time. 

 Pierce the PDB sampler with the Vendor supplied sampling straw and fill the 

sample jars supplied by the laboratory for VOC analysis.  

 Pierce the Hydrasleeve sampler with the Vendor supplied sampling straw and 

collect the remaining sample volume required for laboratory analysis into the 

appropriate bottleware. 

 Place all sample bottleware into an iced cooler and deliver/ship the cooler to the 

lab or relinquish the cooler to the lab’s courier. 

 Once all samples have been collected, measure depth-to-water (to the nearest 

0.01 foot) from the marked measuring point on the top of the well casing. 

Record measurements in the field notebook and/or field sampling sheet. 

 Record the time of sampling in field notebook and on the COC. 

 Re-insert the sampling tether, secure it to the well cap, and seal the well cap. 

 Place used samplers in a garbage bag or PPE drum for proper disposal. 

 Complete field documentation as referenced in section 5.0. 

   . 

4.0 CALIBRATION 

 

Calibration of the multi-parameter water quality meters and PIDs, will be conducted on a daily 

basis prior to field activities. The calibrations for the water quality meters will be conducted for 

each parameter in accordance with the manufacturer’s recommendations.  Calibrations for the 

PIDs will be conducted in accordance with the manufacturer’s instructions. All calibration 

readings will be recorded on the Field Instrument Calibration Sheet (Table 1).  

 

5.0 DOCUMENTATION 

 

Field activities will be documented in a project dedicated, bound field notebook.  Water quality 

parameters measured during sampling will be recorded in the field notebook or on sampling 

sheets if preferred. 

 

Field notebook entries for groundwater sampling should include the following at a minimum: 
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 Names of personnel collecting samples. 

 Weather condition. 

 Location Identification (Well ID). 

 Sampling method used. 

 Date and time of sampling. 

 Condition of the well. 

 Sample identification number. 

 Equipment descriptions. 

 Record of any QC samples from the Site. 

 
\\langan.com\data\PH\data5\220019501\Office Data\Full Scale Passive Sampling\Sampling SOP\SOP_Passive Groundwater Sampling_F.doc 



Parameter Standard Lot/Exp Date Initial Reading Cal Reading Parameter Standard Lot/Exp Date Initial Reading Cal Reading

DO (mg/L)
100% 

Saturated Air N/A N/A DO (mg/L)
100% 

Saturated Air N/A N/A

Temp (°C) N/A N/A N/A Temp (°C) N/A N/A N/A

0.0 0.0

100.0 100.0

4.0 4.0

7.0 7.0

10.0 10.0

4,490 4,490

1000 1000

YSI

Weather:_______________________________________________________________________________________________________________________________________________________

Model/Unit ID/Owner:_____________________________________________________________________

Table 1

Field Instrument Calibration Sheet

Site:___________________________________________________________________________________________________________________________________________________________________

Field Personnel:_________________________________________________________________________________________________________________________________________________________

Start Time:________________________________________________________Stop Time:___________________________________Date:____________________________________________________

Turbidity (NTU)

pH (std untis)

Temperature (°C):_________________________________________________________________________

Turbidity (NTU)

pH (std untis)

Conductivity (µs/cm)

Model/Unit ID/Owner:_____________________________________________________________________

Barometric Pressure (inHg):__________________________________________________

*Fill In Calibration Information for the Appropriate Meter Below*

Horiba

Calibrated Reading:____________________________________________

Cal Gas Type/Concentration:_________________________________________

Conductivity (µs/cm)

PID/FID

Zeroed Reading (ambient air):____________________________________

Initial Reading (ambient air):______________________________________

Model/Unit ID/Owner:_____________________________________________________________________



ATTACHMENT H 
 

WELL INSTALLATION DETAILS 













ATTACHMENT I 
 

NEW YORK STATE DEPARTMENT OF HEALTH 
WADSWORTH CENTER 

CERTIFICATE OF APPROVAL FOR LABORATORY SERVICE 
SPECTRUM ANALYTICAL, INC. 
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