
Revised Final 
Uniform Federal Policy –  

Quality Assurance Project Plan 
for Soils Remediation 

 
Landfill Operable Unit 

Tonawanda Landfill Vicinity Property 
Erie County, New York 

 
May 2019 

 
Contract: W912QR-12-D-0010 

Delivery Order: W912P418F0049 
 

Prepared for: 
 
 
 
 
 
 
 
 

U.S. Army Corps of Engineers 
Buffalo District 

1776 Niagara Street 
Buffalo, New York 14207 

 
Prepared by: 

 
 
 
 
 
 
 
 

Plexus Scientific Corporation 
5510 Cherokee Avenue, Suite 350 

Alexandria, VA 22312



This page was left intentionally blank. 



Title: Revised Final UFP-QAPP 
Revision Number: 0 

Revision Date: May 2019 

iii 
 

STATEMENT OF INDEPENDENT TECHNICAL REVIEW 
 

Revised Final 
Uniform Federal Policy – Quality Assurance Project Plan for Soils Remediation 

Landfill Operable Unit, Tonawanda Landfill Vicinity Property 
Erie County, New York 

U.S. Army Corps of Engineers 
Buffalo District 

 
 
Plexus Scientific Corporation has completed the preparation of the Revised Final Uniform Federal Policy 
– Quality Assurance Project Plan.  Notice is hereby given that an independent technical review has been 
conducted that is appropriate to the level of risk and complexity inherent in the project. During the 
independent technical review, compliance with established policy principles and procedures, utilizing 
justified and valid assumptions, was verified. This included review of data quality objectives; technical 
assumptions; methods, procedures, and materials to be used; the appropriateness of data used, and level of 
data obtained; and reasonableness of the results, including whether the product meets the customer’s needs 
consistent with law and existing U.S. Army Corps of Engineers policy.   
 
Significant concerns and explanation of the resolutions are documented within the project file.  As noted 
above, all concerns resulting from independent technical review of the project have been considered.  
 
 
 
  
_____________________________________________   05/15/2019__ 

         
Project Manager 
 
 
 
___________________________________________   05/15/2019__  

       Date 
Independent Technical Review Team  
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Worksheet #1 & 2: Title and Approval Page 
(UFP-QAPP Manual Section 2.1) 
(USEPA 2106-G-05 Section 2.2.1) 

Project Identifying Information 

Site Name: Landfill Operable Unit (OU) of the Tonawanda Landfill Vicinity Property (TLVP) 
Project Name: Soils Remediation Landfill OU at the TLVP 
Contract No: W912QR-12-D-0010 
Task Order: W912P418F0049 

Lead Organization 
 
 
 
 

 Date 
Contracting Officer’s Representative (COR) 
U.S. Army Corps of Engineers (USACE), Buffalo District 
 
Supporting Organization and Plan Preparer 
 
 
 
 

 Date 
Project Manager 
Plexus Scientific Corporation (Plexus) 

Stakeholders 

Property Owner: Town of Tonawanda 
Federal Government: Honorable Charles Schumer, U.S. Senate; Honorable Kirsten Gillibrand, U.S. 
Senate; Honorable Brian Higgins, U.S. House of Representatives; U.S. Environmental Protection Agency 
(USEPA), Region 2 
New York State: Governor Andrew Cuomo; Honorable Christopher L. Jacobs, New York State Senator; 
Honorable Robin Schimminger, New York State Assemblyman; New York State Department of 
Environmental Conservation (NYSDEC); New York State Department of Health (NYSDOH) 
Erie County, New York: Mark Poloncarz, Erie County Executive; Honorable Kevin P. Hardwick, 
Legislator; Erie County Department of Health 
Town of Tonawanda: Joseph H. Emminger, Town Supervisor 
City of Tonawanda: Rick Davis, Mayor; City of Tonawanda residents bordering the TLVP 

Relevant Plans and Reports 

Record of Decision for the Landfill Operable Unit of the Tonawanda Landfill Vicinity Property, 
Tonawanda, New York (U.S. Army Corps of Engineers [USACE], 2017) 
Scope of Work (Amended) for Landfill Operable Unit of the Tonawanda Landfill Vicinity Property Soils 
Remediation, Formerly Utilized Sites Remedial Action Program, Erie County, New York (USACE, 2018)
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Worksheet #3 & 5: Project Organization and QAPP Distribution 
(UFP-QAPP Manual Section 2.3 and 2.4)  
(EPA 2106-G-05 Section 2.2.3 and 2.2.4) 

Lines of Authority:   Lines of Communication:  * UFP-QAPP Recipient (K) Key Personnel 
 
 
 

 
 

 
 

 
 
 
 

  
 

 
 
 

* 
Plexus Scientific Corporation 

Project Manager (K) 
 

 
 

*  
Plexus Scientific Corporation 

Safety and Health Manager (K) 

 

Plexus Scientific Corporation 
Quality Control Manager 

* 
Plexus Scientific Corporation 
Radiation Safety Officer (K) 

 
 

 
Plexus Scientific Corporation 

Site Safety and Health Officer (K) 

 
 
 

* 
Plexus Scientific Corporation 

CQCSM/WM (K) 

 
 

* 
Austin Masters 

ISOCS Operator (K) 
 

 
 

 
Pace National 

Project Manager 
 

 
 

* 
DNT Environmental Services 

Site Superintendent (K) 
 

 
Leidos 

Project Chemist (K) 
 

 
 

 
Plexus Scientific Corporation 
Certified Safety Professional 

 
 
 

* 
CELRB 

Contracting Officer’s Representative 

 
 

* 
Beaver Engineering 

Project Manager 

 
 
 

Stakeholders 
(see Worksheet #1 & 2) 

 
Plexus Scientific Corporation 

Program Manager (K) 
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Worksheet #4, 7, & 8: Personnel Qualifications  
(UFP-QAPP Manual Sections 2.3.2 – 2.3.4)  

(EPA 2106-G-05 Section 2.2.1 and 2.2.7)  

Organization Name Key Personnel Role Education/Experience Specialized 
Training/Certifications 

Pace National, Mt. Juliet, 
Tennessee Project Manager 

Maintained by the laboratory. Pace National, Mt. Juliet, 
Tennessee Quality Assurance Director 

Beaver Engineering, 
Nashville, Tennessee Project Manager 

Plexus Program Manager 

Education/experience and specialized training/certifications for 
key personnel are presented in the Site Operations Plan (Plexus, 

2019a) and/or the Accident Prevention Plan / Site Safety and 
Health Plan (APP/SSHP; Plexus, 2019b).  

Plexus  Project Manager 

DNT Environmental 
Services Site Superintendent 

Plexus Site Safety and Health Officer 
(SSHO)  

Plexus Radiation Safety Officer (RSO) 

BE3/PanAmerican Corp. RSO 

Plexus 
Construction Quality Control 
System Manager (CQCSM) / 

Waste Manager (WM) 

Leidos Project Chemist 

Austin Masters In-Situ Object Counting System 
(ISOCS) Operator 

Plexus Safety and Health Manager 
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Worksheet #6: Communication Pathways 
(UFP-QAPP Manual Section 2.4.2) 
(USEPA 2106-G-05 Section 2.2.4) 

Communication 
Driver Organization Responsible 

Person 
Contact 

Information 
Procedure 

(Timing, Pathway, Documentation, etc.) 

Stakeholder/ 
Regulatory 
Interface 

USACE See Worksheet 
#3 & 5 

• Primary point of contact (POC) for stakeholders/regulators. 
• Standard form of communication is cellphone or email. 

Project-related 
Technical Plexus See Worksheet 

#3 & 5 

• Field staff communicates with the Project Manager on the same day. 
• Project Manager communicates with the USACE as soon as practicable. 
• Standard form of communication is cellphone or email. 

Field Progress 
Reports Plexus See Worksheet 

#3 & 5 

• Field staff sends daily/QC/safety reports to the Project Manager by noon 
the following day. 

• Standard form of communication is email. 

Scope of Work 
(SOW) 

Notifications 
Plexus, DNT See Worksheet 

#3 & 5 
• Project staff communicates with the USACE as specified. 
• Standard form of communication is cellphone or email. 

Punch-out 
Inspection Plexus See Worksheet 

#3 & 5 

• CQCSM prepares punch list and provides to Site Superintendent for 
correction. 

• CQCSM notifies USACE that work is ready for pre-final inspection. 
• Standard form of communication is cellphone or email. 

Pre-Final 
Inspection USACE See Worksheet 

#3 & 5 

• USACE reviews work and prepares punch list (if required) and provides to 
the Site Superintendent for correction. 

• Standard form of communication is cellphone or email. 

Final Acceptance 
Inspection 

Plexus, DNT, 
USACE 

See Worksheet 
#3 & 5 

• Plexus and DNT reviews work with USACE after notifying the USACE 
that all deficiencies identified in the pre-final inspection have been 
corrected. 

• 14-day notification required for scheduling of the Final Acceptance 
Inspection. 

• Standard form of communication is cellphone or email. 



Title: Revised Final UFP-QAPP 
Revision Number: 0 

Revision Date: May 2019 

6 
 

Communication 
Driver Organization Responsible 

Person 
Contact 

Information 
Procedure 

(Timing, Pathway, Documentation, etc.) 

Waste 
Management  Plexus  See Worksheet 

#3 & 5 

• Acts as liaison between Plexus and the USACE’s transportation and 
disposal (T&D) contractor. 

• Standard form of communication is cellphone or email. 

ISOCS 
Measurements Austin Masters See Worksheet 

#3 & 5 

• Communicates results of ISOCS measurements of filled Intermodal 
Container (IMCs) to the WM for completion of the disposal manifests. 

• Standard form of communication is verbal and/or handwritten notes. 

Safety Issues    
(e.g., Stop Work 

Order) 
Plexus See Worksheet 

#3 & 5 

• Field staff communicates with the Project Manager and/or Safety Manager 
immediately. 

• Safety Manager communicates with Occupational Safety and Health 
Administration (OSHA) as needed within 24 hours. 

• Project Manager communicates with the USACE on the same day. 
• Standard form of communication is cellphone or email. 
• Supplemental documentation and procedures included in the APP/SSHP. 

UFP-QAPP 
Revisions Leidos See Worksheet 

#3 & 5 

• Field staff communicates potential need for revision with the Project 
Manager. 

• Project Manager communicates with the USACE as soon as practicable. 
• Project Manager communicates revisions to Project Chemist. 
• Standard form of communication is cellphone or email. 

Field Corrective 
Actions DNT See Worksheet 

#3 & 5 

• Field staff communicates with the Project Manager, Quality Manager, 
and/or USACE on the same day. 

• Project Manager communicates with the USACE on the same day. 
• Standard form of communication is cellphone or email. 

Sampling and 
Analysis Issues Leidos See Worksheet 

#3 & 5 

• Field staff communicates with Project Chemist as needed. 
• Project Chemist communicates with Project Manager and others (including 

laboratory) as needed, on the same day. 
• Project Manager communicates with USACE within 24 hours, as needed. 
• Laboratory submits QC report to Project Chemist. 
• Standard form of communication is cellphone or email. 
• Supplemental documentation included in the UFP-QAPP/SAP. 
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Communication 
Driver Organization Responsible 

Person 
Contact 

Information 
Procedure 

(Timing, Pathway, Documentation, etc.) 

Day-to-Day On-
site Direction Plexus See Worksheet 

#3 & 5 

• Provides daily QC reports to Project Manager. 
• Directs staff, as required. 
• Serves as the initial point of contact for any work-related emergencies. 
• Standard form of communication is cellphone and predefined forms. 

Sample Receipt 
Variances Pace See Worksheet 

#3 & 5 

• Sample receipt variances will be reported by laboratory staff to the 
laboratory Project Manager as soon as possible. 

• Laboratory Project Manager communicates with the Project Chemist and 
Project Manager as soon as possible. 

• Project Manager communicates with USACE, as needed. 
• The standard form of communication is email or telephone. 

Analytical Issues 
and Corrective 

Actions 
Pace See Worksheet 

#3 & 5 

• Laboratory Project Manager communicates with the Project Chemist and/or 
the Project Manager about analytical nonconformances. 

• Project Chemist and/or Project Manager determine correction actions with 
the Laboratory Project Manager 

• Project Chemist communicates with Project Manager the same day, as 
needed. 

• Project Manager communicates with USACE, as needed. 
• The standard form of communication is telephone or email. 

Data Validation 
Issues 

Environmental 
Data Quality, 

Inc. 

(610) 725-1770; 
edqi@environm
entaldataqualityi

nc.com 

• Data validator communicates with laboratory, Project Chemist, and/or 
Project Manager. 

• Project Manager communicates with USACE, as needed. 
• The standard form of communication is email or telephone. 
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Worksheet #9: Project Planning Session Summary 
(UFP-QAPP Manual Section 2.5.1 and Figures 9-12) 

(USEPA 2106-G-05 Section 2.2.5) 

Project Planning Meeting #1 (Teleconference) 
November 19, 2018 

Invitees 

Agenda Items 
1. Introductions 
2. Meeting Objective 
3. Project Overview 
4. Container Availability and Cycle Times 
5. Radiological Monitoring 
6. Pre-Mobilization/Mobilization Activities 
7. Site Setup Activities 
8. Wastewater Handling 
9. Excavation Activities 
10. Waste Container Management 
11. Decontamination Activities 
12. Backfill & Restoration 
13. Final Decontamination and Demobilization 
14. Final Report 
15. Schedule 
16. Other 

1. Introductions 
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2. Meeting Objective 
Discuss the activities to be performed in support of achieving the project objective. Verify the approach to 
be taken, including data quality objectives and procedures, meets the requirements of the scope of work 
and the Specifications.  

3. Project Overview 
Excavate Formerly Utilized Sites Remedial Action Program (FUSRAP) wastes from pre-designated 
locations to a depth of 5 feet below ground surface. Establish background conditions and monitor the site 
and work area perimeter during excavation to mitigate risks to residents. Screen excavation limits to 
determine adequacy of removal and collect composite samples to confirm excavation limits. Backfill and 
restore site to original grade. Wastes are to be containerized and manifested for off-site disposal with 
transportation and disposal by others. All data collected will be provided to the USACE for review and 
acceptance during project execution. 

4. Container Availability and Cycle Times 
The T&D contractor has designated 100 containers for the project and can deliver 4-5 per day. It is 
unknown how many the contractor will store at the Blasdell rail facility that is about 25 minutes south of 
the site. The containers will be loaded out onto rail at the facility and will be shipped to the disposal 
facility in Michigan. 

USACE asked about the process Plexus would use to manage the containers. Based on USACE 
experience, the most containers they’ve seen handled in a single day is 10. 

Plexus described their anticipated process: Containers will be live loaded at the site. The container will be 
inspected and decontaminated as needed and wipe samples will be collected. The container will be moved 
away from the site and ISOCS scanned before being placed in a staging area. ISOCS scanning is planned 
for 10-15 minutes. Several empty containers would also be staged at the excavation area for filling if a 
truck with a container was not at the site. 

USACE indicated that there will be a lot of truck traffic at the landfill when Plexus is performing the 
remediation. The landfill is active, and a bioremediation program is on-going and planned to re-start 
around the time Plexus starts. Also, a solar panel farm is planned for construction on the capped portion 
of the landfill at the same time as the remediation work. There will be a lot of truck traffic on the landfill 
as well using the main haul route that Plexus has identified. 

The discussion turned to use of the two staging areas identified by the USACE. While both areas are 
available, the USACE does not believe that they are in suitable condition for storage of containers. The 
northern area (plateau area) holds waste and only has 3-inches of cover over the waste. USACE indicated 
that Plexus would need to determine if the area was stable enough to hold the containers, but no specific 
requirement was provided. The southern area (parcel xxx-20) was indicated to be too steep and uneven, 
and needs to be leveled and prepared for container storage. USACE stated that the conditions of the site 
areas were discussed during the bid walk. The areas must be cleared of debris and safe for vehicles tires. 
USACE did not want T&D contractor trucks getting stuck and incurring significant demurrage. It was 
stated that the determining factor on the usability of the staging areas was whether containers could be 
dropped and picked up from the area, and if there is sufficient turning radius for the activity. Plexus plans 
to use straight body trucks to manage containers onsite and asked the USACE to obtain information from 
the T&D contractor on what vehicles they plan to use to drop off and pick up the containers. 

Plexus is anticipating an average of 400 bank cubic yards (CY) per day of material to be excavated (for 
discussion purposes, 40 containers per day). The USACE believes that 40 containers can be loaded per 
day but wants more information on the logistics. During the discussion it was made clear that the 40 
containers per day is not an off-site shipment number, but only an onsite filling and management number. 
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Off-site shipment was not part of the discussion of the number of containers Plexus plans to handle each 
day. 

USACE confirmed that only an ISOCS scan is needed to complete the manifest, the composite waste 
characterization sample is not needed. Manifests can be signed by the USACE right after the ISOCS 
values are provided, there will be no delay in getting the manifests signed as USACE will be on site. 

USACE indicated some concern about the ability to get to the excavation areas. Plexus indicated that 
crane mats (interlocking synthetic pads overlaid by gravel) may be used to access the locations. 
Geotextile may also be used to access the excavation areas. 

USACE offered the possibility of using parcel xxx-19, which is to the west of the southern area. The area 
is currently used by the town to dump street sweepings. It may also be possible to use parcel xxx-17 but 
the USACE would need to check with the Town. 

USACE re-iterated that there would be no stockpiling of soil at the excavation site. 

USACE recommended for Plexus to visit the site before the work plans are drafted to get an 
understanding of site conditions. 

5. Radiological Monitoring 
Background Sampling 

o Background sampling to be done during mobilization, about a week before excavation 
activities begin. 

  Perimeter air 
 Three, high-volume filter particulate perimeter stations along the fence. 
 Daily readings representing 9 hours (assumed working time). 
 Background will be taken from work area, perimeter, and possibly the active 

portion of the landfill to account for input from the solar farm and bioremediation 
activities. 

 Gross alpha/beta count on filters, may use two-count method. 
    Gamma walkover 

 Gamma walk over to be performed with Ludlum Model 44-1 2x2 Sodium Iodide 
(NaI) with Ludlum Model 2360 data logger. Trimble GPS will be used to record 
locational data. 

 Perimeter Monitoring 
o Three perimeter units at the fence line. One upwind unit. High volume samplers. Filters 

changed daily. 
 Work Area Monitoring 

o One low-volume sampler operated near excavation area. Filters changed daily. 
 Limits, Response Levels, Action Levels 

o 10 Code of Federal Regulations (CFR) 20 establishes threshold, action and response 
limits. Response levels will be 25 Percent (%) of the Annual Limit on Intake/Derived Air 
Concentration ALI/DAC. Action levels will be 10% of the ALI/DAC. 

 Site Monitoring & Decontamination 
o Discussed periodic monitoring and decontamination levels for PM 385-24 or 600 

Disintegrations per Minute (dpm)/100 Square Centimeter (cm2).  
o No other personnel monitoring needed. 

 Excavations  
  Screening 

 Will be done as identified in SOW. USACE indicated that the 18,000 Counts per 
Minute (cpm) is based on their experience at other sites. If Plexus has an 
alternative number to use, just let USACE know in the plans. 

  Confirmation Sampling  
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 Plan to use PACE labs, formerly the outreach lab. Working with PACE we will 
get a confirmation sample run on a 3-day Turnaround Time (TAT) using 
correction factors. Will be using Uranium-238 (U-238) as surrogate. 

 Waste Containers 
o Containers will be decontaminated at the excavation area and wipe sampled. Trucks will 

move away from the excavation area to be ISOCS tested and weighed then moved to a 
staging area. 

o Waste characterization samples (1/10 IMCs) are not needed for waste manifest; there are 
no time constraints (no rapid TAT needed) on these results. 

Wastewater 
o Wastewater will be sampled for radionuclides in addition to chemical analysis. 

6. Pre-Mobilization/Mobilization Activities  
o Trailer & Sanitary Facilities Location 

 Trailer 1 positioned next to the existing operating contractor trailer is at a soil 
pile. Might need to move. This trailer will be where administrative activities will 
take place. 

 Trailer 2, located by work area, is where field staff and field lab will be. 
o Electrical Tie-in Locations 

 Need to check with National Grid on availability of electric at work area pole. 
o Civil Survey & Stakeout 

 Civil survey of all areas to be disturbed including staging areas. 
 Property limits means the fence separating the work area from the residents. 

o Well Abandonment 
 Intent is to protect the wells.  
 Plexus requested well construction diagrams. If sanitary seal is within the work 

zone, we’ll likely abandon the wells if the work gets too close, but if the sanitary 
seal is below the work depth (5 feet) we will likely be OK with keeping the well 
in place. 

o Background Monitoring 
 Discussed earlier. 

o Gamma Walkover 
 Discussed earlier. 

o Accepting and Storing IMCs 
 Discussed earlier. 

7. Site Setup Activities  
o Securing Storage Area 

 Plexus needs to have security fence around equipment just like the operating 
contractor. There is vandalism in the area. 

o Road Improvements 
 Discussed earlier. 

o Wellhead protection 
 The plan is to protect the well heads. 

o Initial Clearing 
 Few trees. Plan needs to identify where the cleared material is going to be 

disposed. 
o Sediment & Erosion Controls 

 Stormwater Pollution Prevention Plan (SWPPP) will show where Best 
Management Practices (BMPs) will be placed. 

o Clearing & Grubbing 
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 Few trees. Plan needs to identify where the cleared material is going to be 
disposed. 

 There is a group of willow trees near excavation Areas B, E, & G to be aware of. 
o Securing Excavation Areas (EZ) 
o Establish Decontamination Area/Contamination Reduction Zone (CRZ) 
o Excavation Water Storage, Treatment Unit, & Discharge 

8. Wastewater Handling  
o Excavation Dewatering 

 Sumps will be used. A small tank will be kept at the excavation area and a larger 
frac tank will be used to consolidate larger amounts. 

o Stormwater Management 
 Will install drains as needed to cross any ditches. SWPPP will depict. 

o Decontamination water 
 Contained with other water. 
 Hydrant access should be coordinated with the Town. There’s no water at the 

work area. 
o Treatment 

 Sediment is the main issue with the Publicly Owned Treatment Works (POTW), 
all water will be filtered before placing into the tanks. 

o Discharge 
 Will provide analytical data to POTW and USACE for acceptance prior to 

discharge.   
 POTW has asked for analysis once for first 20,000 gallons, then every 6 months.  
 POTW has limitations on discharges during storm events due to a combined 

system. 

9. Excavation Activities  
o Excavation Protection 

 Will excavate to 4 feet first, then screen and collect confirmation samples. Then 
we’ll excavate to 5 feet and slope the excavation to collect 5-foot interval. 

 Plexus may need to chase lenses of contamination, so be prepared for that.   
o Access  

 Synthetic crane mats may be used with rock on top. Geotextile and stone may 
also be used. 

o Process 
 Intent is to direct load IMCs on trucks, inspect for decon, weigh and ISOCS, then 

moved to staging area. 
o Screening & Sampling 

 Discussed earlier. 

10. Waste Container Management  
o Pick-up 

 Can we ask the T&D contractor questions, such as what type of truck will be 
dropping and picking up containers? Yes. Send question through Bryan Miner.  

o Filling 
 Plan is to direct load with some containers at the excavation area to be filled in 

the interim. 
o Clearing 

 ISOCS should take 10-15 minutes. Include the Minimum Detectable Activity in 
the work plan to support the 10-15 minute screening will support the Waste 
Acceptance Criteria (WAC). 
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o Staging 
 Discussed earlier. 

11. Decontamination Activities 
These Items were discussed earlier: 
o Containers 
o Equipment 
o Personnel 
o Facilities 

12. Backfill & Restoration 
o Backfill Sampling 

 A source has not yet been identified. Samples will be collected per the SOW. 
Unknown at this point if backfill will be brought onto the site on an on-demand 
basis or stockpiled. 

o Storage 
o Placement 
o Compaction 
o Topsoil 
o Grading 
o Seeding 

13. Final Decontamination and Demobilization 
Discussed earlier: 
o Equipment & Facility 
o Gamma walkovers 
o Demobilization 

14. Final Report 
o Content 

 SOW outlines the content including post excavation and final grade surveys. 

15. Schedule 
o Work Plans 

 Schedule shows work plans due Dec 15. USACE requests that plans be provided 
when ready to avoid a deluge of plans before the holidays. 

o Mobilization 
 Mobilization likely to occur in June 2019. 

16. Other 
Other Contaminants of Concern (COCs): 

o The site is a landfill. No specific COCs identified. Excavation Areas F & D may have 
municipal wastes. Petroleum wastes might be present but not likely, that material was 
disposed of elsewhere. Expect to find yard waste, treatment plant sludge, ash from burned 
treatment plant sludge. Material is mostly sandy, silty, clayey material. 

o No unusual wildlife expected. Only deer, rabbits, ticks. 
o USACE cannot use AMRDEC anymore to share large files. Their IT dept is working on 

alternatives. Don’t know if AMRDEC can be used to receive files. 
o Plexus is all set up on ProjNet. Files will be uploaded via Resident Management System 

(RMS) 3.0. 
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Worksheet #10: Conceptual Site Model 
(UFP-QAPP Manual Section 2.5.2) 
(USEPA 2106-G-05 Section 2.2.5) 

The conceptual site model (CSM) for the Landfill OU is presented in Section 3.3 of the Updated Baseline 
Risk Assessment (USACE, 2012). 
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Worksheet #11: Project/Data Quality Objectives 
(UFP-QAPP Manual Section 2.6.1) 
(USEPA 2106-G-05 Section 2.2.6) 

Data quality objectives (DQOs) specify the quality and level of data required to support the decision-
making processes for a project. The project-specific DQOs for the soils remediation project are presented 
below. These DQOs follow the USEPA’s seven-step, iterative process for DQO development. 

Problem: The various FUSRAP soil sampling efforts identified soils in the Landfill OU with elevated 
levels of FUSRAP COCs: Radium-226 (Ra-226), Thorium-230 (Th-230), and Total Uranium (Utotal), 
which consists of Uranium-234 (U-234), Uranium-235 (U-235), and U-238 isotopes. The CSM is 
presented on Worksheet #10. 

Goal: To implement the remedy selected in the Record of Decision (ROD) for the Landfill OU (USACE, 
2017). To achieve this goal, the following activities will be conducted: 

• Excavation of impacted soil above cleanup goals within the first 1.5 meters (5 feet) of the surface 
at eight excavation areas (see Figure 11-1); 

• Off-site disposal of impacted soil above cleanup goals at a permitted facility; 

• Collection of surface water/groundwater from excavation areas for off-site disposal at the Town 
of Tonawanda POTW; 

• Restoration of excavated areas with clean backfill;  

• Perimeter air monitoring; and 

• Gamma surveying (i.e., walkover and contamination control). 

Information Inputs: The following data will be collected to achieve the above-stated goals: 

• Confirmation Soil Samples – to confirm that impacted soil above cleanup goals have been 
removed; 

• IMC Samples – to confirm WAC compliance for off-site disposal of excavated soil at a permitted 
facility; 

• Wastewater Samples – to evaluate collected surface water/groundwater for Town of Tonawanda 
POTW discharge permit compliance; 

• Backfill Samples – to determine if backfill is suitable for use in restoration of the excavated areas; 

• Perimeter Air Monitoring Samples – to determine baseline conditions and evaluate dust control 
measures and the migration of COCs during the completion of the soils remediation project; and 

• Gamma Survey Samples – to evaluate baseline gamma walkover survey data and contamination 
control measures during the completion of the soils remediation project. 

Study Boundary:  The Landfill OU at the TLVP. 

The Analytic Approach: The parameters of interest, types of inference, and logic for drawing 
conclusions for each of the above-stated information inputs are provided below. 

• Confirmation Soil Samples – radionuclides (Ra-226, Th-230, and U-238 for Utotal) will be 
analyzed to determine if cleanup goals have been achieved within the first 1.5 meters (5 feet) of 
the surface at each of the eight excavation areas. If cleanup goals have not been achieved, then 
additional soil will be removed until confirmation sampling determines that cleanup goals have 
been achieved. 
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• IMC Samples – radionuclides (Ra-226, Isotopic Thorium, and Isotopic Uranium) will be analyzed 
to determine if WAC compliance has been achieved. If WAC compliance has not been achieved, 
then alternate disposal options will be discussed with the USACE. 

• Wastewater Samples – radionuclides (Ra-226, Isotopic Thorium, and Isotopic Uranium) and 
priority pollutants, including volatile organic compounds (VOCs), semi-volatile organic 
compounds (SVOCs), target analyte list (TAL) metals, polychlorinated biphenyls (PCBs), 
pesticides, and cyanide but excluding asbestos and dioxins, will be analyzed to determine if 
collected surface water/groundwater can be discharged to the Town of Tonawanda POTW in 
compliance with the discharge limits of the discharge permit. If collected surface 
water/groundwater cannot be discharged to the Town of Tonawanda POTW in compliance with 
the discharge limits of the discharge permit, then the collected surface water/groundwater will be 
treated on-site until it can achieve discharge permit compliance or alternate disposal options will 
be discussed with the USACE. 

• Backfill Samples – radionuclides (Ra-226, Th-230, and U-238 for Utotal), VOCs, SVOCs, TAL 
metals, PCBs, pesticides, cyanide, and physical parameters, including grain size, soil type, 
compaction, and organic matter by weight, will be analyzed to determine if a given backfill 
source complies with the applicable Soil Cleanup Objectives (SCOs) and the requirements of the 
SOW and can be used for restoration of excavated areas. If a given backfill source does not 
comply with the applicable SCOs and the requirements of the SOW, then another backfill source 
will be identified that can comply with the applicable SCOs and the requirements of the SOW. 

• Perimeter Air Monitoring Samples – gross alpha and beta activity will be analyzed to evaluate 
dust control measures. If long-lived activity exceeds the most restrictive DAC limit or ALI, then 
samples will be submitted for radionuclide analyses (Ra-226, Th-230, and U-238 for Utotal) to 
determine if airborne concentrations comply with 10 CFR 20, Appendix B. If airborne 
concentrations do not comply with 10 CFR 20, Appendix B, then site operations will be 
suspended until the source of the non-compliance is identified and resolved, i.e., increase dust 
suppression or level of personal protective equipment. Baseline perimeter air monitoring samples 
will be submitted for radionuclide analyses (Ra-226, Th-230, and U-238 for Utotal) for 
informational purposes only (i.e., to determine background conditions). 

• Gamma Survey Samples – radionuclides (Ra-226, Th-230, and U-238 for Utotal) will be analyzed 
to determine if contamination control measures are preventing the spread of COCs above the 
cleanup goals. If gamma survey sampling identifies an area (e.g., haul road) where COCs exceed 
the cleanup goals, then the area will be remediated until cleanup goals are achieved. Baseline 
gamma walkover survey samples will be submitted for radionuclide analyses (Ra-226, Th-230, 
and Utotal) for informational purposes only (i.e., to determine background conditions). 

Performance and Acceptance Criteria: The measurement performance criteria (MPC), project action 
limits (PALs) and laboratory-specific detection limits (DLs)/quantitation limits (QLs), and QC criteria for 
the data to be collected are presented on Worksheets #12, #15, and #28. The acceptance criteria are 
defined above in the analytic approach for each data set. The soil cleanup goals from the SOW (USACE, 
2018) are presented in Table 11-1. Data will be verified and validated in accordance with Worksheets 
#34 through #36. The usability of the data set will be determined in accordance with Worksheet #37. 
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Precision (field); Representativeness  Field Duplicate See Worksheet #37 

Completeness Data evaluation by project decision makers See Worksheet #37 
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Worksheet #13: Secondary Data Uses and Limitations 
(UFP-QAPP Manual Section 2.7) 

(EPA 2106-G-05 Chapter 3: QAPP Elements for Evaluating Existing Data) 

Data Type Source Data Uses Relative to Current 
Project 

Factors Affecting the Reliability 
of Data and Limitations on 

Data Use 

Record of Decision for the Landfill 
Operable Unit of the Tonawanda 

Landfill Vicinity Property, 
Tonawanda, New York 

USACE, 2017 

Identifies site information (e.g., 
location, description, history), site 

characteristics (e.g., nature and 
extent of FUSRAP-related 

contamination), selected remedy, 
and Applicable or Relevant and 

Appropriate (ARARs) and 
cleanup goals. 

None 

Scope of Work (Amended) for 
Landfill Operable Unit of the 
Tonawanda Landfill Vicinity 
Property Soils Remediation, 

Formerly Utilized Sites Remedial 
Action Program, Erie County, 

New York 

USACE, 2018 

Identifies stakeholders, site 
background and conditions, 
remediation activities and 

requirements, key personnel 
requirements and roles and 

responsibilities, air monitoring 
requirements, analytical 

laboratory and data deliverables 
requirements, and Unified 

Facilities Guide Specifications.  

None 

Updated Baseline Risk 
Assessment for the Landfill 

Operable Unit of the Tonawanda 
Landfill Vicinity Property, 

Tonawanda, New York 

USACE, 2012 Identifies the CSM. None 
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Worksheet #14 & 16: Project Tasks & Schedule 
(UFP-QAPP Manual Section 2.8.2) 
(USEPA 2106-G-05 Section 2.2.4) 

The soils remediation project will involve multiple tasks, or “definable features of work,” that will be 
required to achieve the project goals. These definable features of work (DFOWs) are presented in the 
table below. The project schedule for the soils remediation project is presented in the Site Operations Plan 
(Plexus, 2019a). 

DFOW Tasks1 

Pre-Mobilization Activities • Submittals/Implementation Plans 
• Pre-Mobilization Survey 

Mobilization and Preparatory 
Work 

• Mobilization of Construction and Equipment Facilities 
• Set-up / Construction of Temporary Facilities 
• Personnel Mobilization and Training 

Monitoring, Sampling, Testing, 
and Analysis 

• Meteorological Station 
• Radiation Monitoring 
• Air Monitoring and Sampling 
• Monitoring Wells 
• Sampling Surface Water / Groundwater / Liquid Waste 
• Sampling Soil 
• Sampling Radioactive-Contaminated Material 
• Geotechnical Testing 

Site Work 

• Clearing and Grubbing 
• Earthwork 
• Roads / Parking / Curbs / Walls 
• Fencing 

Surface Water Collection and 
Control • Sediment Barriers 

Pumping / Draining / Collection • Pumping / Draining / Collection 

Solids Collection and 
Containment 

• Contaminated Soil Collection 
• Waste Containment 

Liquid / Sediment / Sludge 
Collection and Containment • Liquid / Sediment / Sludge Collection and Containment 

Disposal • Container Handling 

Site Restoration • Earthwork 
• Seeding 

Demobilization 

• Removal of Temporary Facilities 
• Final Decontamination 
• Demobilization 
• Submittals / Final Reports 

1) DFOWs and tasks are detailed further in the APP/SSHP (Plexus, 2019b). 
N/A = not applicable 
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1,2-Dichloroethane mg/kg 1 0.0025 0.00125 0.000475 

1,2-Dichloropropane mg/kg 1 0.005 0.0025 0.00127 

1,3,5-Trimethylbenzene mg/kg 1 0.005 0.0025 0.00108 

1,3-Butadiene mg/kg 1 0.025 0.0125 0.00843 

1,3-Dichlorobenzene mg/kg 1 0.005 0.0025 0.0017 

1,3-Dichloropropane mg/kg 1 0.005 0.0025 0.00175 

1,4-Dichlorobenzene mg/kg 1 0.005 0.0025 0.00197 

2,2-Dichloropropane mg/kg 1 0.0025 0.00125 0.000793 

2-Butanone (MEK) mg/kg 1 0.025 0.0125 0.0025 

2-Chlorotoluene mg/kg 1 0.0025 0.00125 0.00092 

4-Chlorotoluene mg/kg 1 0.005 0.0025 0.00113 

4-Ethyltoluene mg/kg 1 0.005 0.0025 0.00107 

4-Methyl-2-pentanone (MIBK) mg/kg 1 0.025 0.0125 0.01 

Acetone mg/kg 1 0.025 0.0188 0.0137 

Acrylonitrile mg/kg 1 0.0125 0.00625 0.0019 

Benzene mg/kg 1 0.001 0.0005 0.0004 

Bromobenzene mg/kg 1 0.0125 0.00625 0.00105 

Bromodichloromethane mg/kg 1 0.0025 0.00125 0.000788 

Bromoform mg/kg 1 0.025 0.0125 0.00598 

Bromomethane mg/kg 1 0.0125 0.00625 0.0037 

Carbon disulfide mg/kg 1 0.0125 0.00625 0.00406 

Carbon tetrachloride mg/kg 1 0.005 0.0025 0.00108 

Chlorobenzene mg/kg 1 0.0025 0.00125 0.000573 

Chlorodibromomethane mg/kg 1 0.0025 0.00125 0.00045 

Chloroethane mg/kg 1 0.005 0.0025 0.00108 

Chloroform mg/kg 1 0.0025 0.00125 0.000415 
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Chloromethane mg/kg 1 0.0125 0.00625 0.00139 

Cyclohexane mg/kg 1 0.0025 0.00125 0.000508 

Di-isopropyl ether mg/kg 1 0.001 0.0005 0.00035 

Dibromomethane mg/kg 1 0.005 0.0025 0.001 

Dichlorodifluoromethane mg/kg 1 0.0025 0.00125 0.000818 

Dicyclopentadiene mg/kg 1 0.0125 0.00625 0.00364 

Ethylbenzene mg/kg 1 0.0025 0.00125 0.00053 

Hexachloro-1,3-butadiene mg/kg 1 0.025 0.0188 0.0127 

Isopropylbenzene mg/kg 1 0.0025 0.00125 0.000863 

Methyl Cyclohexane mg/kg 1 0.005 0.0025 0.00103 

Methyl tert-butyl ether mg/kg 1 0.001 0.0005 0.000295 

Methylene Chloride mg/kg 1 0.025 0.0125 0.00664 

Naphthalene mg/kg 1 0.0125 0.00625 0.00312 

Propene mg/kg 1 0.05 0.025 0.0209 

Styrene mg/kg 1 0.0125 0.00625 0.00273 

Tetrachloroethene mg/kg 1 0.0025 0.00125 0.0007 

Toluene mg/kg 1 0.005 0.0025 0.00125 

Trichloroethene mg/kg 1 0.001 0.0005 0.0004 

Trichlorofluoromethane mg/kg 1 0.0025 0.00125 0.0005 

Vinyl chloride mg/kg 1 0.0025 0.00125 0.000683 

Xylenes, Total mg/kg 1 0.0065 0.005 0.00478 

cis-1,2-Dichloroethene mg/kg 1 0.0025 0.00125 0.00069 

cis-1,3-Dichloropropene mg/kg 1 0.0025 0.00125 0.000678 

n-Butylbenzene mg/kg 1 0.0125 0.00625 0.00384 

n-Hexane mg/kg 1 0.005 0.0025 0.00106 

n-Propylbenzene mg/kg 1 0.005 0.0025 0.00118 
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1,2-Dibromoethane mg/L 2 0.001 0.0005 0.000381 

1,2-Dichlorobenzene mg/L 2 0.001 0.0005 0.000349 

1,2-Dichloroethane mg/L 2 0.001 0.0005 0.000361 

1,2-Dichloropropane mg/L 2 0.001 0.0005 0.000306 

1,3,5-Trimethylbenzene mg/L 2 0.001 0.0005 0.000387 

1,3-Dichlorobenzene mg/L 2 0.001 0.0005 0.00022 

1,3-Dichloropropane mg/L 2 0.001 0.0005 0.000366 

1,4-Dichlorobenzene mg/L 2 0.001 0.0005 0.000274 

1,4-Dioxane mg/L 2 0.1 0.05 0.036 

1-Methylnaphthalene mg/L 2 0.01 0.005 0.002 

2,2,4-Trimethylpentane mg/L 2 0.001 0.0005 0.000391 

2,2-Dichloropropane mg/L 2 0.001 0.0005 0.000321 

2-Butanone (MEK) mg/L 2 0.01 0.005 0.00393 

2-Chloroethyl vinyl ether mg/L 2 0.05 0.025 0.01 

2-Chlorotoluene mg/L 2 0.001 0.0005 0.000375 

2-Hexanone mg/L 2 0.01 0.005 0.00382 

2-Methylnaphthalene mg/L 2 0.01 0.005 0.0033 

2-Nitropropane mg/L 2 0.005 0.002 0.0014 

2-Propanol mg/L 2 0.005 0.002 0.00165 

3,3-Dimethyl-1-butanol mg/L 2 0.1 0.05 0.0036 

4-Chlorotoluene mg/L 2 0.001 0.0005 0.000351 

4-Methyl-2-pentanone (MIBK) mg/L 2 0.01 0.005 0.00214 

Acetone mg/L 2 0.05 0.025 0.01 

Acetonitrile mg/L 2 0.05 0.025 0.015 

Acrolein mg/L 2 0.05 0.025 0.00887 

Acrylonitrile mg/L 2 0.01 0.005 0.00187 
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Benzene mg/L 2 0.001 0.0005 0.000331 

Bromobenzene mg/L 2 0.001 0.0005 0.000352 

Bromochloromethane mg/L 2 0.001 0.0005 0.00045 

Bromodichloromethane mg/L 2 0.001 0.0005 0.00038 

Bromoethane mg/L 2 0.01 0.005 0.00038 

Bromoform mg/L 2 0.001 0.0005 0.000469 

Bromomethane mg/L 2 0.005 0.002 0.000866 

Carbon disulfide mg/L 2 0.001 0.0005 0.000275 

Carbon tetrachloride mg/L 2 0.001 0.0005 0.000379 

Chlorobenzene mg/L 2 0.001 0.0005 0.000348 

Chlorodibromomethane mg/L 2 0.001 0.0005 0.000327 

Chloroethane mg/L 2 0.005 0.002 0.001 

Chloroform mg/L 2 0.005 0.002 0.001 

Chloromethane mg/L 2 0.0025 0.001 0.000276 

Chloroprene mg/L 2 0.05 0.025 0.0017 

Cyclohexanone mg/L 2 0.01 0.005 0.0034 

Di-isopropyl ether mg/L 2 0.001 0.0005 0.00032 

Dibromomethane mg/L 2 0.001 0.0005 0.000346 

Dichlorodifluoromethane mg/L 2 0.005 0.002 0.000551 

Dichlorofluoromethane mg/L 2 0.005 0.002 0.001 

Ethyl acetate mg/L 2 0.01 0.005 0.0025 

Ethyl ether mg/L 2 0.001 0.0005 0.000389 

Ethyl methacrylate mg/L 2 0.005 0.002 0.0014 

Ethylbenzene mg/L 2 0.001 0.0005 0.000384 

Hexachloro-1,3-butadiene mg/L 2 0.001 0.0005 0.000256 

Hexachloroethane mg/L 2 0.001 0.0005 0.00028 
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Iodomethane mg/L 2 0.01 0.005 0.00171 

Isobutanol mg/L 2 0.1 0.05 0.039 

Isopropylbenzene mg/L 2 0.001 0.0005 0.000326 

Methacrylonitrile mg/L 2 0.05 0.025 0.013 

Methyl methacrylate mg/L 2 0.005 0.002 0.0012 

Methyl tert-butyl ether mg/L 2 0.001 0.0005 0.000367 

Methylene Chloride mg/L 2 0.005 0.002 0.001 

Naphthalene mg/L 2 0.005 0.002 0.001 

Pentachloroethane mg/L 2 0.005 0.002 0.0036 

Propionitrile mg/L 2 0.05 0.025 0.013 

Styrene mg/L 2 0.001 0.0005 0.000307 

Tetrachloroethene mg/L 2 0.001 0.0005 0.000372 

Tetrahydrofuran mg/L 2 0.005 0.002 0.00182 

Toluene mg/L 2 0.001 0.0005 0.000412 

Trichloroethene mg/L 2 0.001 0.0005 0.000398 

Trichlorofluoromethane mg/L 2 0.005 0.002 0.0012 

Vinyl acetate mg/L 2 0.01 0.005 0.00163 

Vinyl chloride mg/L 2 0.001 0.0005 0.000259 

Xylenes, Total mg/L 2 0.003 0.0015 0.00106 

cis-1,2-Dichloroethene mg/L 2 0.001 0.0005 0.00026 

cis-1,3-Dichloropropene mg/L 2 0.001 0.0005 0.000418 

cis-1,4-Dichloro-2-butene mg/L 2 0.025 0.0125 0.0013 

ethanol mg/L 2 0.1 0.05 0.042 

m&p-Xylene mg/L 2 0.002 0.001 0.000719 

n-Butanol mg/L 2 0.2 0.1 0.061 

n-Butylbenzene mg/L 2 0.001 0.0005 0.000361 
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4,6-Dinitro-2-methylphenol mg/kg 1 0.333 0.167 0.124 

4-Bromophenyl-phenylether mg/kg 1 0.333 0.167 0.0114 

4-Chloro-3-methylphenol mg/kg 1 0.333 0.167 0.00477 

4-Chlorophenyl-phenylether mg/kg 1 0.333 0.167 0.00627 

4-Nitrophenol mg/kg 1 0.333 0.167 0.0525 

Acenaphthene mg/kg 1 0.033 0.0167 0.00642 

Acenaphthylene mg/kg 1 0.033 0.0167 0.00671 

Anthracene mg/kg 1 0.033 0.0167 0.00632 

Benzidine mg/kg 1 1.67 0.835 0.0637 

Benzo(a)anthracene mg/kg 1 0.033 0.0167 0.00428 

Benzo(a)pyrene mg/kg 1 0.033 0.0167 0.00548 

Benzo(b)fluoranthene mg/kg 1 0.033 0.0167 0.00695 

Benzo(g,h,i)perylene mg/kg 1 0.033 0.0167 0.00721 

Benzo(k)fluoranthene mg/kg 1 0.033 0.0167 0.00582 

Benzylbutyl phthalate mg/kg 1 0.333 0.167 0.0103 

Bis(2-chlorethoxy)methane mg/kg 1 0.333 0.167 0.0077 

Bis(2-chloroethyl)ether mg/kg 1 0.333 0.167 0.00896 

Bis(2-chloroisopropyl)ether mg/kg 1 0.333 0.167 0.0076 

Bis(2-ethylhexyl)phthalate mg/kg 1 0.333 0.167 0.012 

Chrysene mg/kg 1 0.033 0.0167 0.00555 

Di-n-butyl phthalate mg/kg 1 0.333 0.167 0.0109 

Di-n-octyl phthalate mg/kg 1 0.333 0.167 0.00907 

Dibenz(a,h)anthracene mg/kg 1 0.033 0.0167 0.00821 

Diethyl phthalate mg/kg 1 0.333 0.167 0.00691 

Dimethyl phthalate mg/kg 1 0.333 0.167 0.0054 

Fluoranthene mg/kg 1 0.033 0.0167 0.00496 
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1,4-Naphthoquinone mg/L 2 0.05 0.025 0.00556 

1-Naphthylamine mg/L 2 0.01 0.005 0.000289 

2,3,4,6-Tetrachlorophenol mg/L 2 0.01 0.005 0.002 

2,4,5-Trichlorophenol mg/L 2 0.01 0.005 0.000236 

2,4,6-Trichlorophenol mg/L 2 0.01 0.005 0.000297 

2,4-Dichlorophenol mg/L 2 0.01 0.005 0.000284 

2,4-Dimethylphenol mg/L 2 0.01 0.005 0.000624 

2,4-Dinitrophenol mg/L 2 0.01 0.005 0.00325 

2,4-Dinitrotoluene mg/L 2 0.01 0.005 0.00165 

2,6-Dichlorophenol mg/L 2 0.01 0.005 0.00277 

2,6-Dinitrotoluene mg/L 2 0.01 0.005 0.000279 

2-Acetylaminofluorene mg/L 2 0.01 0.005 0.000253 

2-Chloronaphthalene mg/L 2 0.001 0.0005 0.00033 

2-Chlorophenol mg/L 2 0.01 0.005 0.000283 

2-Methylnaphthalene mg/L 2 0.001 0.0005 0.000311 

2-Methylphenol mg/L 2 0.01 0.005 0.000312 

2-Naphthylamine mg/L 2 0.01 0.005 0.000195 

2-Nitroaniline mg/L 2 0.01 0.005 0.0019 

2-Nitrophenol mg/L 2 0.01 0.005 0.00032 

2-Picoline mg/L 2 0.05 0.025 0.000176 

3&4-Methyl Phenol mg/L 2 0.01 0.005 0.000266 

3,3-Dichlorobenzidine mg/L 2 0.01 0.005 0.00202 

3,3-Dimethylbenzidine mg/L 2 0.01 0.005 0.00339 

3-Methylcholanthrene mg/L 2 0.01 0.005 0.000164 

3-Nitroaniline mg/L 2 0.01 0.005 0.000308 

4,6-Dinitro-2-methylphenol mg/L 2 0.01 0.005 0.00262 
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4-Aminobiphenyl mg/L 2 0.01 0.005 0.000461 

4-Bromophenyl-phenylether mg/L 2 0.01 0.005 0.000335 

4-Chloro-3-methylphenol mg/L 2 0.01 0.005 0.000263 

4-Chloroaniline mg/L 2 0.01 0.005 0.000382 

4-Chlorophenyl-phenylether mg/L 2 0.01 0.005 0.000303 

4-Nitroaniline mg/L 2 0.01 0.005 0.000349 

4-Nitrophenol mg/L 2 0.01 0.005 0.00201 

4-Nitroquinoline 1-oxide mg/L 2 0.01 0.005 0.00203 

5-Nitro-o-toluidine mg/L 2 0.01 0.005 0.00199 

Acenaphthene mg/L 2 0.001 0.0005 0.000316 

Acenaphthylene mg/L 2 0.001 0.0005 0.000309 

Acetophenone mg/L 2 0.01 0.005 0.00271 

Aniline mg/L 2 0.01 0.005 0.00243 

Anthracene mg/L 2 0.001 0.0005 0.000291 

Benzidine mg/L 2 0.01 0.005 0.00432 

Benzo(a)anthracene mg/L 2 0.001 0.0005 0.000051 

Benzo(a)pyrene mg/L 2 0.0002 0.0001 0.0000381 

Benzo(b)fluoranthene mg/L 2 0.001 0.0005 0.0000896 

Benzo(g,h,i)perylene mg/L 2 0.001 0.0005 2.27E-06 

Benzo(k)fluoranthene mg/L 2 0.001 0.0005 0.000355 

Benzyl alcohol mg/L 2 0.01 0.005 0.000393 

Benzylbutyl phthalate mg/L 2 0.003 0.0015 0.000275 

Bis(2-Ethylhexyl)phthalate mg/L 2 0.003 0.0015 0.000709 

Bis(2-chlorethoxy)methane mg/L 2 0.01 0.005 0.000329 

Bis(2-chloroethyl)ether mg/L 2 0.01 0.005 0.00162 

Bis(2-chloroisopropyl)ether mg/L 2 0.01 0.005 0.000445 
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Chlorobenzilate mg/L 2 0.05 0.025 0.00133 

Chrysene mg/L 2 0.001 0.0005 0.000332 

Di-n-butyl phthalate mg/L 2 0.003 0.0015 0.000266 

Di-n-octyl phthalate mg/L 2 0.003 0.0015 0.000278 

Diallate mg/L 2 0.01 0.005 0.000524 

Dibenz(a,h)anthracene mg/L 2 0.0002 0.0001 0.0000644 

Dibenzofuran mg/L 2 0.01 0.005 0.000338 

Diethyl phthalate mg/L 2 0.003 0.0015 0.000282 

Dimethoate mg/L 2 0.05 0.025 0.00144 

Dimethyl phthalate mg/L 2 0.003 0.0015 0.000283 

Dimethylbenz (A) Anthracene mg/L 2 0.01 0.005 0.00171 

Dinoseb mg/L 2 0.05 0.025 0.0179 

Diphenylamine mg/L 2 0.01 0.005 0.000284 

Disulfoton mg/L 2 0.01 0.005 0.000267 

Ethyl Parathion mg/L 2 0.01 0.005 0.000379 

Ethyl methanesulfonate mg/L 2 0.01 0.005 0.000326 

Famphur mg/L 2 0.02 0.01 0.00106 

Fluoranthene mg/L 2 0.001 0.0005 0.00031 

Fluorene mg/L 2 0.001 0.0005 0.000323 

Hexachloro-1,3-butadiene mg/L 2 0.01 0.005 0.000329 

Hexachlorobenzene mg/L 2 0.001 0.0005 0.000341 

Hexachlorocyclopentadiene mg/L 2 0.01 0.005 0.00233 

Hexachloroethane mg/L 2 0.01 0.005 0.000365 

Hexachlorophene mg/L 2 0.05 0.025 0.00144 

Hexachloropropene mg/L 2 0.05 0.025 0.000149 

Indeno(1,2,3-cd)pyrene mg/L 2 0.001 0.0005 0.000279 
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Isodrin mg/L 2 0.01 0.005 0.000293 

Isophorone mg/L 2 0.01 0.005 0.000272 

Isosafrole mg/L 2 0.01 0.005 0.000409 

Kepone mg/L 2 0.02 0.01 0.00188 

Methapyrilene mg/L 2 0.05 0.025 0.00425 

Methyl methanesulfonate mg/L 2 0.05 0.025 0.000647 

Methyl parathion mg/L 2 0.01 0.005 0.000213 

Naphthalene mg/L 2 0.001 0.0005 0.000372 

Nitrobenzene mg/L 2 0.01 0.005 0.000367 

O,O,O-Triethyl Phosphorothioate mg/L 2 0.01 0.005 0.000537 

P-(Dimethylamino) Azobenzene mg/L 2 0.01 0.005 0.000208 

Pentachlorobenzene mg/L 2 0.01 0.005 0.000369 

Pentachloroethane mg/L 2 0.05 0.025 0.00568 

Pentachloronitrobenzene mg/L 2 0.01 0.005 0.000327 

Pentachlorophenol mg/L 2 0.01 0.005 0.000313 

Phenacetin mg/L 2 0.01 0.005 0.000262 

Phenanthrene mg/L 2 0.001 0.0005 0.000366 

Phenol mg/L 2 0.01 0.005 0.000334 

Phorate mg/L 2 0.05 0.025 0.000382 

Pronamide mg/L 2 0.01 0.005 0.000265 

Pyrene mg/L 2 0.001 0.0005 0.00033 

Pyridine mg/L 2 0.01 0.005 0.00137 

Safrole mg/L 2 0.01 0.005 0.000259 

Sulfotep mg/L 2 0.05 0.005 0.000344 

Thionazin mg/L 2 0.01 0.005 0.000204 

a,a-Dimethylphenethylamine mg/L 2 0.05 0.025 0.00313 
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Antimony, Dissolved mg/L 2 0.002 0.001 0.000754 

Arsenic mg/L 2 0.002 0.001 0.00025 

Arsenic, Dissolved mg/L 2 0.002 0.001 0.00025 

Barium mg/L 2 0.005 0.0025 0.00036 

Barium, Dissolved mg/L 2 0.005 0.0025 0.00036 

Beryllium mg/L 2 0.002 0.001 0.00012 

Beryllium, Dissolved mg/L 2 0.002 0.001 0.00012 

Boron mg/L 2 0.02 0.01 0.0015 

Boron, Dissolved mg/L 2 0.02 0.01 0.0015 

Cadmium mg/L 2 0.001 0.0005 0.00016 

Cadmium, Dissolved mg/L 2 0.001 0.0005 0.00016 

Calcium mg/L 2 1 0.5 0.046 

Calcium, Dissolved mg/L 2 1 0.5 0.046 

Chromium mg/L 2 0.002 0.001 0.00054 

Chromium, Dissolved mg/L 2 0.002 0.001 0.00054 

Cobalt mg/L 2 0.002 0.001 0.00026 

Cobalt, Dissolved mg/L 2 0.002 0.001 0.00026 

Copper mg/L 2 0.005 0.0025 0.00052 

Copper, Dissolved mg/L 2 0.005 0.0025 0.00052 

Iron mg/L 2 0.1 0.05 0.015 

Iron, Dissolved mg/L 2 0.1 0.05 0.015 

Lead mg/L 2 0.002 0.001 0.00024 

Lead, Dissolved mg/L 2 0.002 0.001 0.00024 

Magnesium mg/L 2 1 0.5 0.1 

Magnesium, Dissolved mg/L 2 1 0.5 0.1 

Manganese mg/L 2 0.005 0.0025 0.00025 
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Manganese, Dissolved mg/L 2 0.005 0.0025 0.00025 

Molybdenum mg/L 2 0.005 0.0025 0.00014 

Molybdenum, Dissolved mg/L 2 0.005 0.0025 0.00014 

Nickel mg/L 2 0.002 0.001 0.00035 

Nickel, Dissolved mg/L 2 0.002 0.001 0.00035 

Potassium mg/L 2 1 0.5 0.037 

Potassium, Dissolved mg/L 2 1 0.5 0.037 

Selenium mg/L 2 0.002 0.001 0.00038 

Selenium, Dissolved mg/L 2 0.002 0.001 0.00038 

Silver mg/L 2 0.002 0.001 0.00031 

Silver, Dissolved mg/L 2 0.002 0.001 0.00031 

Sodium mg/L 2 1 0.5 0.11 

Sodium, Dissolved mg/L 2 1 0.5 0.11 

Strontium mg/L 2 0.01 0.005 0.00016 

Strontium, Dissolved mg/L 2 0.01 0.005 0.00016 

Thallium mg/L 2 0.002 0.001 0.00019 

Thallium, Dissolved mg/L 2 0.002 0.001 0.00019 

Thorium mg/L 2 0.01 0.005 0.00045 

Thorium, Dissolved mg/L 2 0.01 0.005 0.00045 

Tin mg/L 2 0.002 0.001 0.0003 

Tin, Dissolved mg/L 2 0.002 0.001 0.0003 

Titanium mg/L 2 0.01 0.005 0.00042 

Titanium, Dissolved mg/L 2 0.01 0.005 0.00042 

Uranium mg/L 2 0.001 0.0005 0.00033 

Uranium, Dissolved mg/L 2 0.001 0.0005 0.00033 

Vanadium mg/L 2 0.005 0.0025 0.00018 
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PCB 1262 mg/kg 1 0.017 0.0085 0.004942 

PCB 1268 mg/kg 1 0.017 0.0085 0.004942 

1) To-be-determined based on applicable Soil Cleanup Objectives established in 6 NYCRR Part 375, Table 375-6.8(b). 
Results provided on a dry weight basis. 
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Worksheet #17: Sampling Design and Rationale 
(UFP-QAPP Manual Section 3.1.1) 
(USEPA 2106-G-05 Section 2.3.1) 

The sampling design and rationale for the soils remediation project is presented below. Sampling 
activities, including the use of personal protective equipment, will be conducted in accordance with the 
APP/SSHP (Plexus, 2019b). Sample containers, preservation, and holding times for collected samples are 
identified on Worksheet #19 & 30. Collected samples will be labeled and sampled in accordance with 
Worksheet #18. Quality control sampling, including field duplicates, equipment blanks, and MS/MSDs, 
will be conducted at the frequency indicated on Worksheet #20. Field equipment decontamination 
procedures, investigation-derived waste (IDW) handling are discussed at the end of this worksheet. 
Sample handling, including chain-of-custody and shipping procedures, are presented on Worksheet #26 & 
27. 

Excavation Areas Sampling Design and Rationale 

Excavation of the FUSRAP-contaminated material will be conducted in accordance with the Site 
Operations Plan (Plexus, 2019a). The initial limits of excavation are presented on Figure 11-1. Prior to 
the collection of confirmation soil samples, the sidewalls of each excavation will be surveyed using an 
uncollimated NaI detector. If needed, a collimated detector can be used to focus in on a potential source 
area. Sidewall surveys will begin at the bottom of each excavation and continue upward one layer at a 
time. If survey measurements taken by the uncollimated NaI detector are less than the soil screening 
criteria (1.5 -2 x the background of 7,800 cpm as determined in the March 2011 Final Report – Phase 2 
RI), then Plexus will proceed with confirmation soil sampling. If survey measurements taken by the 
uncollimated NaI detector are greater than the soil screening criteria (estimated to be 1.5 -2 x the 
background of 7,800 cpm), then the exceeding layer and area will be resurveyed with a collimated NaI 
detector to confirm the exceedance. If the exceedance is confirmed, then additional material will be 
removed until sidewall survey measurements are less than the soil screening criteria (1.5 -2 x the 
background of 7,800 cpm) and confirmation soil sampling can be conducted.  Soil screening criteria may 
be adjusted if evaluation of initial confirmation sample results indicate an adjustment is warranted. 

The confirmation soil sampling procedure is: 

• An excavation decision unit is a maximum 30 feet in length within each excavation area. There 
must be a minimum of two decision units per excavation area. 

• The excavation decision unit is divided into layers. Samples will be collected within the 
excavation decision unit at the following depths (called excavation decision unit layers 
[EDULs]): 

• Layer 1: 0 – 6 inches; 
• Layer 2: 6 – 12 inches; 
• Layer 3: 12 – 24 inches;  
• Layer 4: 24 – 36 inches;  
• Layer 5: 36 – 48 inches; and 
• Layer 6: 48 – 60 inches. 

• Samplers will don a clean pair of new, non-powdered, disposable latex or nitrile gloves and 
collect ten random aliquots approximately 6-inches deep into the sidewall from within each 
EDUL. Aliquots will be collected with a clean, stainless-steel spoon. Collect a consistent volume 
of soil for each aliquot, i.e., aliquots should be of equal mass. 

• Composite these 10 random aliquots from within one EDUL into a single sample using a clean, 
round, stainless-steel bowl. Compositing will be accomplished by stirring the material with a 
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stainless-steel spoon or by hand in a circular fashion, reversing direction, and occasionally 
turning the material over. Stainless-steel sampling equipment (i.e., spoon and bowl) will be 
decontaminated between the collection of each composite sample. Samplers will change their 
disposable gloves between the collection of EDUL samples to prevent cross-contamination. Field 
duplicate samples will be collected in the same manner as the primary sample. 

• Six composited samples will be collected from each excavation decision unit, one from each 
EDUL. A conceptual illustration of confirmatory sidewall soil sampling is presented on Figure 
17-2 below. 

 

 

 

 

 

 

 

 

 

 

• If the results of an EDUL are greater than the cleanup goals, then the excavation decision unit 
will be expanded laterally by approximately five feet or “stepped-out” to the depth of the EDUL 
whose results were greater than the cleanup goals. Once the excavation decision unit has been 
expanded, an additional set of EDUL samples will be collected, one from each layer as described 
above.  

IMC Sampling Design and Rationale 

The IMCs will be handled in accordance with the Site Operations Plan (Plexus, 2019a). IMC sampling 
will be conducted to evaluate WAC compliance for off-site disposal of filled IMCs at a permitted disposal 
facility. To evaluate WAC compliance, one composite sample will be collected for every ten IMCs that 
are filled. The composite sample will be comprised of one aliquot collected from each of the ten IMCs (as 
soon as they are filled) that it represents, ten aliquots in total. Samplers will don a clean pair of new, non-
powdered, disposable latex or nitrile gloves before collecting aliquots for each IMC from the excavator 
bucket while they are being loaded. The collected aliquots will be placed in a clean, round, stainless-steel 
bowl for compositing. Compositing will be accomplished by stirring the material by hand in a circular 
fashion, reversing direction, and occasionally turning the material over. The stainless-steel mixing bowl 
will be decontaminated between the collection of each composite sample. Samplers will change their 
disposable gloves between the collection of each composited IMC sample to prevent cross-contamination. 
Field duplicate samples will be collected in the same manner as the primary sample. IMC sampling 
results will be provided to the USACE for preparation of waste documentation.  

Wastewater Sampling Design and Rationale 

The collection and treatment of wastewater is described in the Site Operations Plan (Plexus, 2019a). 
Wastewater sampling will be conducted to evaluate compliance with the discharge limits of the Town of 
Tonawanda POTW discharge permit. To evaluate discharge limit compliance, a grab sample will be 
collected from the wastewater storage tank at a frequency of once every six months and once every 
20,000 gallons of wastewater that is collected. Samplers will don a clean pair of new, non-powdered, 
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disposable latex or nitrile gloves before collecting a grab wastewater sample from the wastewater storage 
tank using a disposable polyethylene bailer with check valve. Sample bottles will be filled directly from 
the bailer. Additional volume will be removed from the wastewater storage tank as needed to fill the 
required sample bottles. Grab wastewater sampling results will be reported to the Town of Tonawanda 
POTW for approval prior to discharge to the sanitary sewer.  

Backfill Sampling Design and Rationale 

The restoration of excavation areas, including the sourcing and placement of backfill, is described in the 
SOP (Plexus, 2019b). Backfill sampling will be conducted to determine if a given backfill source 
complies with the applicable SCOs and the requirements of the SOW. To evaluate compliance, one grab 
sample will be collected from every 1,000 CY of backfill. Samplers will don a clean pair of new, non-
powdered, disposable latex or nitrile gloves before collecting backfill samples by hand. The collected 
backfill material will be directly placed into the appropriate containers for laboratory analysis. Backfill 
grab sampling results will be reported to the USACE for approval prior to the placement of any off-site 
backfill within an excavated area.  

Perimeter Air Monitoring Sampling Design and Rationale 

Perimeter air sampling will be conducted to determine background conditions and evaluate compliance 
with 10 CFR 20, Appendix B. The perimeter air monitoring program is described in the Perimeter Air 
Monitoring Plan (PAMP; Plexus, 2019c). To evaluate 10 CFR 20, Appendix B compliance, filter samples 
from perimeter and work area monitoring will be collected only when the most restrictive DAC or ALI is 
exceeded based on on-site gross alpha/beta results. Perimeter air sampling procedures are presented on 
Worksheet #18. Perimeter air sampling results will be reported to the USACE for review.  

Gamma Survey Sampling Design and Rationale 

Gamma survey sampling will be conducted to determine background conditions and evaluate compliance 
with the cleanup goals.  At least one grab sample will be collected at locations (e.g., haul roads) when 
gamma survey results exceed the soil screening criteria. Samplers will don a clean pair of new, non-
powdered, disposable latex or nitrile gloves before collecting gamma survey samples by hand. The 
collected material will be directly placed into the appropriate containers for laboratory analysis. The 
procedures for conducting gamma surveys are described in the Radiation Protection Plan (RPP; Plexus, 
2019d). Gamma survey sampling results will be reported to the USACE for review.  

Field Equipment Decontamination and Equipment Blank Sampling Procedures 

When possible, disposable sampling equipment will be used to minimize the potential for cross-
contamination. For reusable sampling equipment, including stainless steel spoons and bowls, the 
following decontamination procedure will be used: 

• Scrub the equipment with a solution of potable water and Alconox (or equivalent laboratory-
grade detergent). Spray bottles, one with potable water and one with an Alconox solution, and 
paper towels may be used for this step; 

• Rinse the equipment with potable water; 

• Rinse the equipment with distilled water; and 

• Dry the equipment with a paper towel or air-dry the equipment on a clean surface. If the sampling 
equipment will not be used immediately after being decontaminated, wrap the equipment in 
aluminum foil or place it in sealable container away from sources of contamination, e.g., exhaust 
or dust. 

If an equipment blank sample is required, then it will be collected immediately following 
decontamination using only laboratory-provided deionized water. Following decontamination, the 
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laboratory-provided deionized water will be poured over non-dedicated equipment (i.e., spoon or bowl) 
and collected in an appropriately labeled container for laboratory analysis.  

IDW Handling Procedures 

Sampling activities for the soils remediation project are anticipated to generate IDW consisting of used 
latex or nitrile gloves, polyethylene bailers, stainless-steel sampling equipment, and a small amount of 
decontamination materials, including used paper towels; no free liquids are planned to be produced.  If 
free liquids are generated, they will be absorbed with paper towels or other absorbent material and 
handled as solid material. The IDW materials generated during all sampling activities except for backfill 
sampling will be managed as FUSRAP-related wastes in accordance with Section 12 of the SOP (Plexus, 
2019a). IDW materials derived from backfill sampling will be disposed of without special handling 
precautions. 
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Worksheet #18: Sampling Locations and Methods 
(UFP-QAPP Manual Sections 3.1.1 and 3.1.2) 
(USEPA 2106-G-05 Sections 2.3.1 and 2.3.2) 

Sample Location 
/ ID Number1,2 Matrix Depth               Type Analyte(s) Sampling SOP Quantity 

Confirmation Soil Samples 
TLVP – EX – DU# 

– L# – ST#3 Soil Variable  Composite Ra-226, Th-230, and U-238 for Utotal See Worksheet #17 One composite sample from 
each EDUL 

IMC Samples 

TLVP – IMC – # Soil N/A Composite Ra-226, Isotopic Thorium, and 
Isotopic Uranium 

See Worksheet #17 One composite sample for 
every ten IMCs filled 

Wastewater Samples 

TLVP – WWA – # Water N/A Grab Total and Soluble: Ra-226, Isotopic 
Thorium, Isotopic Uranium See Worksheet #17 

One grab sample for every 
20,000 gallons of 

wastewater collected for 
discharge 

TLVP – WWB – # Water N/A Grab 
Priority Pollutants (VOCs, SVOCs, 

TAL Metals, PCBs, Pesticides, 
Cyanide) 

See Worksheet #17 One grab sample every 6 
months of operation 

Backfill Samples 

TLVP – BF – # Soil N/A Grab 

Ra-226, Th-230, and U-238 for Utotal, 
VOCs, SVOCs, TAL Metals, PCBs, 
Pesticides, Cyanide, Grain Size, Soil 

Type, Compaction, Organic Matter by 
Weight 

See Worksheet #17 One grab sample for every 
1,000 CY of backfill 

Perimeter Air Monitoring Samples 

TLVP – PA – # Solid 
(Filter) N/A Grab Ra-226, Th-230, and U-238 for Utotal RSP-022 TBD 

Gamma Survey Sampling 
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Sample Location 
/ ID Number1,2 Matrix Depth               Type Analyte(s) Sampling SOP Quantity 

TLVP – GS – # Solid 
(Other) N/A Grab Ra-226, Th-230, and Utotal See Worksheet #17 TBD 

TBD = To-Be-Determined 
1) “#” to be numbered sequentially starting with “1”; “X” to be lettered “A” through “H” to represent a given excavation area. 
2) QC sample nomenclature: Field duplicates samples will be appended with “-FD”, MS/MSD samples will be appended with “-MS” or “-MSD”, equipment 
blank samples will be identified as “EB-2 digit day/2 digit month/2 digit year”, trip blank samples will be identified as “TB-2 digit day/2 digit month/2 digit 
year”. 
3) “EX” = Excavation Area (“EA through “EH”); “DU#” = Decision Unit (“DU1”, “DU2”…); “L#” = EDUL (“L1” through “L6”); “ST#” = Step Out (“ST1”, 
“ST2”,…), the suffix “–ST#” only added to Sample ID to identify step out excavation decision units. 
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Worksheet #19 & 30: Sample Containers, Preservation, and Hold Times 
(UFP-QAPP Manual Section 3.1.2.2) 

        (USEPA 2106-G-05 Section 2.3.2) 

Matrix Method Analyte Container(s) Preservation Holding Time 
(Preparation/Analysis) TAT3 

Soil (Backfill) 

8260C VOCs 
(1) 40 milliliter (ml) 
amber, (1) 2 ounce 
jar Teflon lined lid 

Methanol (MeOH) 
(vial only),  

< 4 Degrees Celsius 
(º C) 

14 days 7 days 

8270D SVOCs (1) 4 ounce jar, 
Teflon lined lid None, < 4º C 14 days to extraction/ 40 

day extract 7 days 

6020A/7471B TAL Metals (1) 4 ounce jar, 
Teflon lined lid None, < 4º C 180 days 6020/28 days 

7471 7 days 

8082 PCBs (1) 4 ounce jar, 
Teflon lined lid None, < 4º C 365 days 7 days 

8081A Pesticides (1) 4 ounce jar, 
Teflon lined lid None, < 4º C 7 days to extraction/ 40 

day extract 7 days 

9012B Cyanide (1) 4 ounce jar, 
Teflon lined lid None, < 4º C 14 days 7 days 

ASTM D422 Grain Size 

1-gallon Ziploc® 
bag; If > 30% 

gravel, 2-gallon 
Ziploc® 

None 60 Days 7 days 

ASTM 2487 Soil Type 50 lb Bucket None 60 Days 7 days 

ASTM D698 Compaction 1-gallon Ziploc® bag None 60 Days 7 days 

ASTM D2974-14 Organic Matter 1-gallon Ziploc® bag None 60 Days 7 days 
Soil 

(Backfill/Confirm
ation), Solid 

(Filter/Other)1 

HASL 300 Ga-01 Ra-226, U-238 1-gallon Ziploc® bag None 6 Months 3 days 

LANL ER 200M Th-230 1-gallon Ziploc® bag None 6 Months 3 days 

Soil (IMC)2 

HASL 300 Ga-01 Ra-226 1-gallon Ziploc® bag None 6 Months 20 days 

LANL ER 200M Isotopic Thorium 1-gallon Ziploc® bag None 6 Months 20 days 

ASTM D3972 M Isotopic Uranium 1-gallon Ziploc® bag None  6 Months 20 days  
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Matrix Method Analyte Container(s) Preservation Holding Time 
(Preparation/Analysis) TAT3 

Water 
(Wastewater) 

SM7500 RaB M Total/Soluble   
Ra-226 2 x 1-Liter Poly None 

5 Days to filter in the 
lab; 6 Months after 

preserved 
Variable 

ASTM D3972 M Total/Soluble 
Isotopic Uranium 2 x 1-Liter Poly None 

5 Days to filter in the 
lab; 6 Months after 

preserved 
Variable 

LANL ER 200M Total/Soluble 
Isotopic Thorium 2 x 1-Liter Poly None 

5 Days to filter in the 
lab; 6 Months after 

preserved 
Variable 

8260C VOCs (3) 40 ml vials hydrochloric acid 
(HCl) < 2 pH, < 4º C 14 days Variable 

8270D SVOCs (2) 1,000 ml amber 
glass None, < 4º C 7 days to extraction/40 

day extract Variable 

6020A/7470B TAL Metals (1) 250 ml Poly nitric acid (HNO3) < 
2 pH, < 4º C 

180 days 6020/28 days 
7471 Variable 

8082 PCBs (2) 1,000 ml amber 
glass None, < 4º C 365 days Variable 

8081A Pesticides (2) 1,000 ml amber 
glass None, < 4º C 7 days to extraction/40 

day extract Variable 

4500CN Cyanide (1) 250 ml Poly 
sodium hydroxide 

(NaOH) > 12 pH, < 
4º C 

14 days Variable 

1) Soil (confirmation) and Solid (filter/other) samples for HASL 300 Ga-01 and LANL ER 200 M analyses may be submitted in a single 1-gallon Ziploc® bag. 
2) Soil (IMC) samples for HASL 300 Ga-01, LANL ER 200 M, and ASTM D3972 M analyses may be submitted in a single 1-gallon Ziploc® bag. 
3)Variable TATs are based on need and laboratory capacity. 
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Worksheet #20: Field QC Summary 
(UFP-QAPP Sections 3.1.1 and 3.1.2) 

(USEPA 2106-G-05 Section 2.3.5) 

Matrix Method Analyte Field 
Samples 

Field 
Duplicates MS/MSD Equipment 

Blanks Trip Blanks Total 

Soil (Backfill) 

8260C VOCs 

1 per 1,000 
CY 

1 per 10 field 
samples 

1 per 20 field 
samples 

None or 1 per 
day if using 

reusable 
equipment 

1 per cooler 
containing 
samples for 

VOCs 

TBD 

8270D SVOCs 

6020A/7471B TAL Metals 

8082 PCBs 

8081A Pesticides 

9012B Cyanide 

ASTM D422 Grain Size 

None None None None 
ASTM 2487 Soil Type 

ASTM D698 Compaction 

ASTM D2974-14 Organic Matter 
by Weight 

Soil 
(Confirmation) 

HASL 300 Ga-01 Ra-226, U-238 
1 per EDUL 1 per 10 field 

samples 
1 per 20 field 

samples None None TBD 
LANL ER 200M Th-230 

Solid 
(Filter/Other) 

HASL 300 Ga-01 Ra-226, U-238 
TBD 1 per 10 field 

samples None None None TBD 
LANL ER 200M Th-230 

Soil (IMC) 

HASL 300 Ga-01 Ra-226 
1 per 10 

filled IMCs 
1 per 10 field 

samples 
1 per 20 field 

samples None None TBD 
LANL ER 200M 

Isotopic 
Thorium and 

Uranium 

Water 
(Wastewater) SM7500 RaB M Ra-226 

1 per 20,000 
gallons 

collected for 
discharge 

1 per 10 field 
samples 

1 per 20 field 
samples 

None or 1 per 
day if using 

reusable 
equipment 

None TBD 
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Matrix Method Analyte Field 
Samples 

Field 
Duplicates MS/MSD Equipment 

Blanks Trip Blanks Total 

Water 
(Wastewater) 

ASTM D3972 M Isotopic 
Uranium 

1 per 20,000 
gallons 

collected for 
discharge 

1 per 10 field 
samples 

1 per 20 field 
samples 

None or 1 per 
day if using 

reusable 
equipment 

None TBD 
LANL ER 200M Isotopic 

Thorium 
8260C VOCs 

1 every 6 
months of 
operation 

1 per 10 field 
samples 

1 per 20 field 
samples 

None or 1 per 
day if using 

reusable 
equipment 

None TBD 

8270D SVOCs 

6020A7471B TAL Metals 

8082 PCBs 

8081A Pesticides 

4500CN Cyanide 
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Worksheet #21: Field SOPs 
(UFP-QAPP Manual Section 3.1.2) 
(USEPA 2106-G-05 Section 2.3.2) 

SOP # or 
Reference1 Title, Revision, Date Originating 

Organization 

SOP Option or 
Equipment 

Type 

Modified for 
Project?       
Yes / No 

Comments 

RSP-001 Radiation Protection Program Plan, 
Rev. 006, 02/27/17 Plexus  No 

Sections 5.3.1, 5.4.2.1, 5.4.2.4, 5.10, 
5.11 and 5.15 do not apply to TLVP 

project.  

RSP-002 Definitions, Rev. 006, 07/14/17 Plexus  No  

RSP-004 Radiation Protection Records, Rev. 
004, 07/14/17 Plexus  No  

RSP-005 ALARA Program, Rev. 006, 
07/14/17 Plexus  No  

RSP-006 
Training and Qualifications for 

Radiation Protection Personnel, Rev. 
009, 02/24/17 

Plexus  No 

Any additional personnel 
qualifications noted in SOW over and 

above those listed in this RSP shall 
be accounted for when selecting 

project staff members 

RSP-007 Training in Radiation Protection, 
Rev. 006, 02/24/17 Plexus  No  

RSP-008 Instrumentation, Rev. 011, 02/24/17 Plexus  No  

RSP-009 Contamination Control, Rev. 008, 
07/14/17 Plexus  No 

Section 5.6.3.3 and Sections 1.4.3, 
1.4.4, and 1.4.5 of Attachment 8.3 do 

not apply to the TLVP project. 

RSP-010 Exposure Control, Rev. 005, 07/14/17 Plexus  No  

RSP-011 Radiological Areas and Posting, Rev. 
005, 07/14/17  Plexus  No  

RSP-012 Control of Radiological Work, Rev. 
006, 07/14/17  Plexus  No  
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SOP # or 
Reference1 Title, Revision, Date Originating 

Organization 

SOP Option or 
Equipment 

Type 

Modified for 
Project?       
Yes / No 

Comments 

RSP-015 
Packaging and Transportation of 
Radioactive Material, Rev. 009, 

01/05/17 
Plexus  No  

RSP-017 Stop Work Authority, Rev. 004, 
07/14/17 Plexus  No  

RSP-018 Surveillance, Rev. 008, 07/14/17 Plexus  No 
Equipment, personnel, and area 

surveys. Section 5.6.6 do not apply to 
TLVP project. 

RSP-019 Smear and Leak Test Swab Counting, 
Rev. 009, 07/14/19 Plexus  No  

RSP-020 Tailgate Safety Training, Rev. 005, 
07/14/17  Plexus  No  

RSP-022 Air Sampling, Rev. 006, 07/14/17 Plexus  No 
Sections 5.2.2, 5.2.3, 5.6.2, 5.6.3, 

5.6.4, 5.11 and 5.13 do not apply to 
TLVP project. 

      

RSP-029 External Exposure Monitoring, Rev. 
005, 02/06/19 Plexus  Yes 

Updated Reference section and 
sections 5.7.1 and 5.7.2 per USACE 

comment   

RSP-030 Internal Exposure Monitoring, Rev. 
004, 02/06/19 Plexus  Yes 

Updated reference section per 
USACE comment.  If special 

bioassay is warranted, then use 
appropriate hold time to minimize 
sample collection errors.  Critical 

level may also be evaluated as 
appropriate in the event internal 

monitoring is implemented. 

RSP-035 
Operation of the Trimble Backpack 
Gamma Survey System, Rev. 003, 

07/21/17 
Plexus  No  
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SOP # or 
Reference1 Title, Revision, Date Originating 

Organization 

SOP Option or 
Equipment 

Type 

Modified for 
Project?       
Yes / No 

Comments 

RSP-140 
Radiological Surveys – Intermodal 

Containers Tonawanda Landfill VP, 
Rev 000, 02/10/19 

Plexus  No  

RPP-AMS-
097 ISOCS Operations, Rev. 2, 12/09/18 Austin Masters  No  

RPP-AMS-
098 

ISOCS Modeling and Validation, 
Rev. 2, 12/11/18 Austin Masters  No  

FS-WI-TNW-
001 

ISOCS Waste Acceptance, Rev. 2, 
2/6/19  Austin Masters  Yes  

1) SOPs are presented in Appendix A. 
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Worksheet #22: Field Equipment Calibration, Maintenance, Testing, and Inspection 
(UFP-QAPP Manual Section 3.1.2.4) 

(USEPA 2106-G-05 Section 2.3.6) 

Field Equipment Field Activity SOP Reference 
Title or Position 
of Responsible 

Person 

Activity/ 
Frequency 

Acceptance 
Criteria 

Corrective 
Action 

Ludlum Model 
2360 datalogger 

with Ludlum 
Model 44-10 

gamma detector 

Gamma Walkover 
Surveys 

RSP-008, Rev. 001, 
02/24/17 

RSO or RSO 
Designee 

Annual Calibration 
and Daily QC 

Check 

See Plexus RSP-
008 and RSP-028 

See RSP-008 and 
RSP-028 

Ludlum 2241 
scaler/ratemeter 

with Ludlum 
Model 44-10 

gamma detector 

Excavation 
Sidewall Screening 
and Contamination 

Surveys 

RSP-008, Rev. 001, 
02/24/17 

RSO or RSO 
Designee 

Annual Calibration 
and Daily QC 

Check 

See Plexus RSP-
008 and RSP-028 

See RSP-008 and 
RSP-028 

Ludlum Model 
2929 Dual Channel 
Scaler with Ludlum 

Model 43-10-1 
alpha/beta sample 

counter 

Wipe Sample/Air 
Filter Counting 

RSP-008, Rev. 001, 
02/24/17 

RSO or RSO 
Designee 

Annual Calibration 
and Daily QC 

Check 

See Plexus RSP-
008 and RSP-028 

See RSP-008 and 
RSP-028 

Ludlum Model 3 or 
12 ratemeter with 

Ludlum Model 44-
9 GM pancake 

detector 

Equipment and 
Personnel Frisking 

RSP-008, Rev. 001, 
02/24/17 

RSO or RSO 
Designee 

Annual Calibration 
and Daily QC 

Check 

See Plexus RSP-
008 and RSP-028 

See RSP-008 and 
RSP-028 

Ludlum Model 
2224 

scaler/ratemeter 
with Ludlum 

Model 43-89 or 43-
93 alpha/beta 
scintillators 

Equipment and 
Personnel Frisking 

RSP-008, Rev. 001, 
02/24/17 

RSO or RSO 
Designee 

Annual Calibration 
and Daily QC 

Check 

See Plexus RSP-
008 and RSP-028 

See RSP-008 and 
RSP-028 
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Field Equipment Field Activity SOP Reference 
Title or Position 
of Responsible 

Person 

Activity/ 
Frequency 

Acceptance 
Criteria 

Corrective 
Action 

Ludlum Model 19 
MicroR meter 

IMC Conveyance 
Exposure Rate 
Measurements 

RSP-008, Rev. 001, 
02/24/17 

RSO or RSO 
Designee 

Annual Calibration 
and Daily QC 

Check 

See Plexus RSP-
015 and RSP-028 

See RSP-008 and 
RSP-028 

High-Volume Air 
Sampler 

Perimeter Air 
Monitoring 

RSP-022, Rev. 001, 
02/24/17 

RSO or RSO 
Designee 

Annual Calibration 
and Daily QC 

Check 

See Plexus RSP-
022 and RSP-028 

See RSP-022 and 
RSP-028 

Low-Volume Air 
Sampler 

Work Area Air 
Monitoring 

RSP-022, Rev. 001, 
02/24/17 

RSO or RSO 
Designee 

Annual Calibration 
and Daily QC 

Check 

See Plexus RSP-
022 and RSP-028 

See RSP-022 and 
RSP-028 

Meteorological 
Station 

Perimeter Air 
Monitoring 

Manufacturer’s 
Instructions CQCSM Daily QC Check See Manufacturer’s 

Instructions 
See Manufacturer’s 

Instructions 

Total Suspended 
Particulate Monitor 

(E-BAM) 

Perimeter Air 
Monitoring 

Manufacturer’s 
Instructions CQCSM Daily QC Check See Manufacturer’s 

Instructions 
See Manufacturer’s 

Instructions 

Respirable 
Suspended 

Particulate Monitor 
(MiniRam PDM-3) 

Work Area Air 
Monitoring 

Manufacturer’s 
Instructions CQCSM Daily QC Check See Manufacturer’s 

Instructions 
See Manufacturer’s 

Instructions 

Nuclear Density 
Gauge (Troxler) Backfill Operations Manufacturer’s 

Instructions TBD See Manufacturer’s 
Instructions 

See Manufacturer’s 
Instructions 

See Manufacturer’s 
Instructions 
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Worksheet #23: Analytical SOPs 
(UFP-QAPP Manual Section 3.2.1) 
(USEPA 2106-G-05 Section 2.3.4) 

Lab SOP 
Number1 

Title and/or 
Number 

Definitive or 
Screening Data 

Matrix and 
Analytical 

Group 
Instrument 

Organization 
Performing 

Analysis 

Modified for 
Project Work 

(Y/N) 

RAD_04 
Gamma 

Spectroscopy 
HASL 300 Ga-01 

Definitive Soil Gamma Spec Pace National N 

RAD_16A 
Thorium-Isotopic 
LANL ER 200 M 

Definitive Soil & Water Alpha Spec Pace National N 

RAD_16C 
Uranium-Isotopic 
ASTM D 3972 M 

Definitive Soil & Water Alpha Spec Pace National N 

RAD_12 Ra-226 Definitive Water Alpha Spec Pace National N 

330702B 
Separatory Funnel 

Liquid-Liquid 
Extraction 

Definitive 
Water PCB, 
Pesticides, & 

SVOC 
NA Pace National N 

330707 Microwave 
Extraction Definitive 

Soil PCB, 
Pesticides, & 

SVOC 
NA Pace National N 

330343 PCBs by Gas 
Chromatography Definitive Soil & Water 

PCBs 

Gas 
Chromatography 

(GC)/Electron 
Capture Detector 

(ECD) 

Pace National N 

330344 Pesticides by Gas 
Chromatography Definitive Soil &Water 

Pesticides GC/ECD Pace National N 

330345 SVOCs by 
GC/MS Definitive Soil & Water 

SVOCs 

GC/ Mass 
Spectrometry 

(MaS) 
Pace National N 
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Lab SOP 
Number1 

Title and/or 
Number 

Definitive or 
Screening Data 

Matrix and 
Analytical 

Group 
Instrument 

Organization 
Performing 

Analysis 

Modified for 
Project Work 

(Y/N) 

330363 VOCs by GC/MS Definitive Soil & Water 
VOCs GC/MaS Pace National N 

340307A 

Cyanide – 
Automated using 
Flow Injection 

Analysis System 
(FIAS) 

Definitive Soil & Water 
Cyanide FIAS Pace National N 

340384A Mercury in Water Definitive Water Mercury 

Cold Vapor 
Atomic 

Absorption 
(CVAA) 

Pace National N 

340384B Mercury in Solid 
Waste Definitive Soil Mercury CVAA Pace National N 

340390 

Metals by 
Inductively 

Coupled Plasma 
(ICP)/MS 

Definitive Soil & Water 
Metals ICP/MaS Pace National N 

340388 Solid Metals 
Digestion Definitive Soil Metals NA Pace National N 

340389 Aqueous Metals 
Digestion Definitive Water Metals NA Pace National N 

Grain Size ASTM D 422 Definitive Grain Size Scales Beaver N 

Soil Type ASTM D 2487 Definitive Soil Type None Beaver N 

Compaction ASTM D 698 Definitive Compaction Scales/Oven Beaver N 

Organic Matter by 
Weight ASTM D 2974-14 Definitive Organic Matter by 

Weight Kiln/Scales Beaver N 

1) Laboratory SOPs are presented in Appendix B. 
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Worksheet #24: Analytical Instrument Calibration 
(UFP-QAPP Manual Section 3.2.2) 
(USEPA 2106-G-05 Section 2.3.6) 

Instrument Calibration 
Procedure 

Frequency of 
Calibration Acceptance Criteria Corrective Action (CA) 

Person 
Responsible 

for CA 

SOP 
Reference 

Gamma 
Spectrometer 

See SOP Annual or as needed See SOP See SOP Analyst RAD_04 

Alpha 
Spectrometer 

RAD_03 Annual or as needed See SOP See SOP Analyst RAD 16 A, 
RAD_16C, 
RAD 12 

GC/MS Tune Check Prior to ICAL and 
prior to each 12-
hour period of 

sample analysis 

Specific ion abundance 
criteria of BFB or DFTPP from 

method. 

Retune instrument and verify Analyst 
and/or 

Supervisor 

330345, 
330363 

GC/MS Performance 
Check 

(Method 
8270 only) 

At the beginning of 
each 12-hour 

period, prior to 
analysis of samples. 

Degradation ≤ 20% for DDT. 
Benzidine and pentachlorophenol 

shall be present at their normal 
responses and shall not exceed a 

tailing factor of 2. 

Correct problem, then repeat 
performance checks. 

Analyst 
and/or 

Supervisor 

330345 

GC/MS Initial 
Calibration 
(ICAL) – 
five-point 

ICAL 

Initial calibration 
prior to sample 

analysis 

Each analyte must meet one of the 
three options below: 

Option 1: RSD for each analyte ≤ 
15%; 

Option 2: linear least squares 
regression for each analyte: r2≥ 

0.99; 
Option 3: non-linear least squares 

regression (quadratic) for each 
analyte: r2 ≥ 0.99. 

Repeat calibration Analyst 
and/or 

Supervisor 

330345, 
330363 

GC/MS Initial 
Calibration 
Verification 

(ICV) 

Once after each 
initial calibration, 

analysis of a second 
source standard 
prior to sample 

analysis. 

All reported analytes within ±20% 
of true value 

Rerun initial calibration 
verification (ICV) one time, 

second failure requires 
recalibration 

Analyst 
and/or 

Supervisor 

330345, 
330363 
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Instrument Calibration 
Procedure 

Frequency of 
Calibration Acceptance Criteria Corrective Action (CA) 

Person 
Responsible 

for CA 

SOP 
Reference 

GC/MS Continuing 
Calibration 
Verification 

(CCV) 

Daily before sample 
analysis; after every 
12 hours of analysis 
time; and at the end 

of the analytical 
batch run. 

All reported analytes and 
surrogates within ± 20% of true 

value. 
All reported analytes and 

surrogates within ± 50% for end of 
analytical batch CCV. 

Immediately analyze two 
additional consecutive CCVs. If 

both pass, samples may be 
reported without reanalysis. If 

either fails or if two consecutive 
CCVs cannot be run, perform 
corrective action(s) and repeat 

CCV and all associated samples 
since last successful CCV. 
Alternately, recalibrate if 

necessary; then reanalyze all 
associated samples since the last 

acceptable CCV. 

Analyst 
and/or 

Supervisor 

330345, 
330363 

GC/MS Retention 
Time 

window 
position 

establishment 

Once per ICAL and 
at the beginning of 

the analytical 
sequence 

Position shall be set using the 
midpoint standard of the ICAL 
curve when ICAL is performed. 

 
On days when ICAL is not 

performed, the initial CCV is used. 

N/A Analyst 
and/or 

Supervisor 

330345, 
330363 

GC/MS Evaluation of 
Relative 

Retention 
Times (RRT) 

With each sample RRT of each reported analyte 
within +/- 0.06 RRT units 

Correct problem, then rerun 
ICAL 

Analyst 
and/or 

Supervisor 

330345, 
330363 

GC Breakdown 
check 

(Endrin/DDT 
Method 8081 

only) 

Before sample 
analysis and at the 
beginning of each 

12-hour shift. 

Degradation of DDT and Endrin 
must each be ≤ 15%. 

Correct problem, then repeat 
breakdown checks. 

Analyst 
and/or 

Supervisor 

330344 
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Instrument Calibration 
Procedure 

Frequency of 
Calibration Acceptance Criteria Corrective Action (CA) 

Person 
Responsible 

for CA 

SOP 
Reference 

GC Initial 
Calibration 
(ICAL) – 
five-point 

ICAL 

Initial calibration 
prior to sample 

analysis 

ICAL must meet one of the three 
options below: 

Option 1: RSD for each analyte ≤ 
20%; 

Option 2: linear least squares 
regression for each analyte: r2≥ 

0.99; 
Option 3: non-linear least squares 

regression (quadratic) for each 
analyte: r2 ≥ 0.99. 

Correct problem then repeat 
ICAL 

Analyst 
and/or 

Supervisor 

330343, 
330344 

GC Retention 
Time 

window 
position 

establishment 

Once per ICAL and 
at the beginning of 

the analytical 
sequence 

Position shall be set using the 
midpoint standard of the ICAL 
curve when ICAL is performed. 

 
On days when ICAL is not 

performed, the initial CCV is used. 

N/A Analyst 
and/or 

Supervisor 

330343, 
330344 

GC Retention 
Time (RT) 

window 
width 

At method set-up 
and after major 

maintenance (e.g. 
column change) 

RT width is ± 3 times standard 
deviation for each analyte RT 
from the 72-hour study or 0.03 
minutes, whichever is greater. 

N/A Analyst 
and/or 

Supervisor 

330343, 
330344 

GC Initial 
Calibration 
Verification 

(ICV) 

Once after each 
initial calibration, 

analysis of a second 
source standard 
prior to sample 

analysis. 

All reported analytes within 
established RT windows. 

All reported analytes within ±20% 
of true value 

Rerun initial calibration 
verification (ICV) one time, 

second failure requires 
recalibration 

Analyst 
and/or 

Supervisor 

330343, 
330344 
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Instrument Calibration 
Procedure 

Frequency of 
Calibration Acceptance Criteria Corrective Action (CA) 

Person 
Responsible 

for CA 

SOP 
Reference 

GC Continuing 
Calibration 
Verification 

(CCV) 

Before sample 
analysis, after every 

10 field samples, 
and at the end of the 

analysis sequence 
with the exception 

of CCVs for 
Pesticide 

multicomponent 
analytes (i.e., 
Toxaphene, 

Chlordane and 
Aroclors other than 

1016 and 1260), 
which are only 
required before 
sample analysis. 

All reported analytes within 
established RT windows. 

All reported analytes within ±20% 
of true value 

Immediately analyze two 
additional consecutive CCVs. If 

both pass, samples may be 
reported without reanalysis. If 

either fails, or if two consecutive 
CCVs cannot be run, perform 
corrective action(s) and repeat 

CCV and all associated samples 
since last successful CCV. 

 
Alternately, recalibrate if 

necessary; then reanalyze all 
associated samples since the last 

acceptable CCV. 

Analyst 
and/or 

Supervisor 

330343, 
330344 

GC Confirmation 
of positive 

results 
(second 
column) 

All results > the DL 
must be confirmed 
(except for single 
column methods 
such as TPH by 

Method 8015 where 
confirmation is not 

an option or a 
requirement). 

Calibration and QC criteria for 
second column are the same as for 
initial or primary column analysis. 

Results between primary and 
secondary column RPD ≤40%. 

Evaluate data, then report with 
flag to denote RPD > 40%.  

Narrate obvious matrix issues. 

Analyst 
and/or 

Supervisor 

330343, 
330344 

ICP-MS Linear 
Dynamic 

Range (LDR) 
or high-level 

check 
standard 

At initial set-up and 
checked every 6 

months with a high 
standard at the 

upper limit of the 
range. 

Within ± 10% of true value Dilute samples within the 
calibration range, or re-
establish/verify the LDR 

Analyst 
and/or 

Supervisor 

340390 

ICP-MS Tuning Prior to ICAL Mass calibration < 0.1 amu from 
the true value; Resolution < 0.9 

amu full width at 10% peak height 

Retune instrument and verify Analyst 
and/or 

Supervisor 

340390 
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Instrument Calibration 
Procedure 

Frequency of 
Calibration Acceptance Criteria Corrective Action (CA) 

Person 
Responsible 

for CA 

SOP 
Reference 

ICP-MS Initial 
Calibration 
(ICAL) – 
minimum 
one high 

standard and 
a calibration 

blank 

Daily initial 
calibration prior to 

sample analysis 

If more than one calibration 
standard is used, r2 ≥ 0.99 

Recalibrate Analyst 
and/or 

Supervisor 

340390 

ICP-MS Initial 
Calibration 
Verification 

(ICV) 

Once after each 
ICAL, analysis of a 

second source 
standard prior to 
sample analysis. 

All reported analytes within ±10% 
of true value. 

Correct problem. Rerun ICV. If 
that fails, repeat ICAL. 

Analyst 
and/or 

Supervisor 

340390 

ICP-MS Continuing 
Calibration 
Verification 

(CCV) 

After every 
10 samples and at 

the end of the 
analysis sequence 

All reported analytes within ±10% 
of true value. 

Immediately analyze two 
additional consecutive CCVs. If 

both pass, samples may be 
reported without reanalysis. If 

either fails or if two consecutive 
CCVs cannot be run, perform 
corrective action(s) and repeat 

CCV and all associated samples 
since last successful CCV. 

 
Alternately, recalibrate if 

necessary; then reanalyze all 
associated samples since the last 

acceptable CCV. 

Analyst 
and/or 

Supervisor 

340390 

ICP-MS Low-level 
Calibration 

Check 
Standard 
(LLICV) 

Daily All reported analytes within ±20% 
of the true value. 

Correct problem and repeat 
ICAL 

Analyst 
and/or 

Supervisor 

340390 
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Instrument Calibration 
Procedure 

Frequency of 
Calibration Acceptance Criteria Corrective Action (CA) 

Person 
Responsible 

for CA 

SOP 
Reference 

ICP-MS Calibration 
Blanks 

(ICB/CCB) 

Immediately after 
the ICV and 

immediately after 
every CCV. 

The absolute values of all analytes 
must be < ½ LOQ or < 1/10th the 
amount measured in any sample. 

ICB: Correct problem and repeat 
ICV/ICB analysis. If that fails, 

rerun ICAL. 
 

All samples following the last 
acceptable Calibration Blank 

must be reanalyzed. 
 

CCBs may not be reanalyzed 
without reanalysis of the 

associated samples and CCV(s). 

Analyst 
and/or 

Supervisor 

340390 

ICP-MS Interference 
Check 

Solutions 
(ICS) 

After ICAL and 
prior to sample 

analysis 

ICS-A: Absolute value of 
concentration for all non-spiked 

project analytes <1/2 LOQ (unless 
they are a verified trace impurity 
from one of the spiked analytes); 

 
ICS-AB: Within ± 20% of true 

value. 

Terminate analysis; locate and 
correct problem; reanalyze ICS, 

reanalyze all samples 

Analyst 
and/or 

Supervisor 

340390 

CVAA Initial 
Calibration 

(ICAL) 

Daily initial 
calibration prior to 

sample analysis 

R2 ≥ 0.99 Recalibrate Analyst 
and/or 

Supervisor 

340384B 

CVAA Initial 
Calibration 
Verification 

(ICV) 

Once after each 
ICAL, analysis of a 

second source 
standard prior to 
sample analysis. 

All reported analytes within ±10% 
of the true value. 

Correct problem. Rerun 
ICV. If that fails, rerun 

ICAL. 

Analyst 
and/or 

Supervisor 

340384B 

CVAA Low-level 
Calibration 

Check 
Standard 
(LLCCV) 

Daily All reported analytes within ±20% 
of the true value. 

Correct problem and repeat 
ICAL. 

Analyst 
and/or 

Supervisor 

340384B 
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Instrument Calibration 
Procedure 

Frequency of 
Calibration Acceptance Criteria Corrective Action (CA) 

Person 
Responsible 

for CA 

SOP 
Reference 

CVAA Continuing 
Calibration 
Verification 

(CCV) 

After every 10 
samples and at the 
end of the analysis 

sequence. 

All reported analytes within ±10% 
of the true value. 

Immediately analyze two 
additional consecutive CCVs. If 

both pass, samples may be 
reported without reanalysis. If 

either fails or if two consecutive 
CCVs cannot be run, perform 
corrective action(s) and repeat 

CCV and all associated samples 
since last successful CCV. 

 
Alternately, recalibrate if 

necessary; then reanalyze all 
associated samples since the last 

acceptable CCV. 

Analyst 
and/or 

Supervisor 

340384B 

CVAA Calibration 
Blanks 

(ICB/CCB) 

Immediately after 
the ICV and 

immediately after 
every CCV. 

The absolute values of all analytes 
must be < ½ LOQ or < 1/10th the 
amount measured in any sample. 

ICB: Correct problem and repeat 
ICV/ICB analysis. If that fails, 

rerun ICAL. 
 

All samples following the last 
acceptable Calibration Blank 

must be reanalyzed. 
 

CCBs may not be reanalyzed 
without reanalysis of the 

associated samples and CCV(s). 

Analyst 
and/or 

Supervisor 

340384B 

FIAS Initial 
Calibration 

(ICAL) 

Daily initial 
calibration prior to 

sample analysis 

R2 ≥ 0.99 Recalibrate Analyst 
and/or 

Supervisor 

340307A 

FIAS Initial 
Calibration 
Verification 

(ICV) 

Once after each 
ICAL, analysis of a 

second source 
standard prior to 
sample analysis. 

All reported analytes within ±10% 
of the true value. 

Correct problem. Rerun ICV. If 
that fails, rerun ICAL. 

Analyst 
and/or 

Supervisor 

340307A 
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Instrument Calibration 
Procedure 

Frequency of 
Calibration Acceptance Criteria Corrective Action (CA) 

Person 
Responsible 

for CA 

SOP 
Reference 

FIAS Continuing 
Calibration 
Verification 

(CCV) 

After every 10 
samples and at the 
end of the analysis 

sequence. 

All reported analytes within ±10% 
of the true value. 

Immediately analyze two 
additional consecutive CCVs. If 

both pass, samples may be 
reported without reanalysis. If 

either fails or if two consecutive 
CCVs cannot be run, perform 
corrective action(s) and repeat 

CCV and all associated samples 
since last successful CCV. 

 
Alternately, recalibrate if 

necessary; then reanalyze all 
associated samples since the last 

acceptable CCV. 

Analyst 
and/or 

Supervisor 

340307A 

FIAS Calibration 
Blanks 

(ICB/CCB) 

Immediately after 
the ICV and 

immediately after 
every CCV. 

The absolute values of all analytes 
must be < ½ LOQ or < 1/10th the 
amount measured in any sample. 

ICB: Correct problem and repeat 
ICV/ICB analysis. If that fails, 

rerun ICAL. 
 

All samples following the last 
acceptable Calibration Blank 

must be reanalyzed. 
 

CCBs may not be reanalyzed 
without reanalysis of the 

associated samples and CCV(s). 

Analyst 
and/or 

Supervisor 

340307A 
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Worksheet #26 & 27: Sample Handling, Custody, and Disposal 
(UFP-QAPP Manual Section 3.3) 
(USEPA 2106-G-05 Section 2.3.3) 

Sampling Organization: Plexus  

Laboratory: Pace National 

Pace National Sample Shipping Address: ATTN: Sample Receiving, 12065 Lebanon Road, Mt. Juliet, TN 37122 

Laboratory: Beaver Engineering 

Beaver Engineering Sample Shipping Address: 7378 Cockrill Bend Boulevard, Nashville, TN 37209 

Method of sample delivery (shipper/carrier): FedEx 

Number of days from reporting until sample disposal: 60 days 

Activity Organization and Title or Position of Person 
Responsible for the Activity SOP Reference 

Sample Identification Plexus, CQCSM See below. 

Chain-of-Custody Procedures Plexus, CQCSM See below. 

Sample Packaging, Shipping, and 
Coordination Plexus, CQCSM See below. 

Sample Receipt, Inspection, and Log-in Pace National Pace National SOP 060105 

Sample Custody and Storage Pace National Pace National SOPs 060105 and 060106 

Sample Disposal Pace National Pace National SOP 060106 and RAD_20 

Sample Identification 

Sample identification will be legibly recorded with waterproof, non-erasable ink, unless otherwise specified. If errors are made, corrections will be 
made by crossing a single line through the error and entering the correct information. All corrections must be initialed and dated. If possible, all 
corrections should be made by the individual making the error.  

Samples collected for laboratory analysis will be identified by using a stick-on label or a tag, which is attached to the sample container. In some 
cases, such as large samples, the label or tag may have to be affixed to a bag containing the sample. If a sample tag is used, the sample should be 
placed in a bag, then the sample and the tag will be placed in a second bag. 

The following information will be included on the sample label or tag using waterproof, non-erasable ink: 
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• Project number; 

• Sample location / ID number; 

• Date and time of sample collection; 

• Designation of the sample as a grab or composite; 

• Whether the sample is preserved or unpreserved; and 

• The general types of analyses to be performed. 

Chain-of-Custody Procedures 

Chain-of-custody procedures are comprised of the following elements: 1) maintaining custody of samples or other evidence, and 2) documentation 
of the chain-of-custody for evidence. To document chain-of-custody, an accurate record must be maintained to trace the possession of each 
sample, or other evidence, from the moment of collection to its introduction into evidence.  

A sample or other physical evidence is in custody if: 

• It is in the actual possession of an investigator; 

• It is in the view of an investigator, after being in their physical possession; 

• It was in the physical possession of an investigator and then they secured it to prevent tampering; and/or 

• It is placed in a designated secure area. 

The chain-of-custody record is used to document the custody of all samples collected and maintained by the field staff. All physical evidence or 
samples will be accompanied by a chain-of-custody record. This form may be generated by the laboratory or it may be a pre-printed multi-sheet 
carbonless form for hand entry of required information. The chain-of-custody record documents transfer of custody of samples from the sample 
custodian to another person, to the laboratory or other organizational elements. The chain-of-custody record serves as a sample logging mechanism 
for the laboratory sample custodian. 

All information necessary to fully and completely document the sample collection and required analyses must be recorded in the appropriate 
spaces to complete the chain-of-custody record. Chain-of-custody information will be legibly recorded with waterproof, non-erasable ink, unless 
otherwise specified. If errors are made, corrections will be made by crossing a single line through the error and entering the correct information. 
All corrections must be initialed and dated. If possible, all corrections should be made by the individual making the error. 

The field sample custodian, project leader or other designee, and subsequent transferee(s) should document the transfer of the samples listed on the 
chain-of-custody record. Both the person relinquishing the samples and the person receiving them must sign the form. The date and time that this 
occurs should be documented in the proper space on the chain-of-custody record. The exception to this requirement would be when packaged 
samples are shipped with a common carrier (e.g., FedEx). Even though the common carrier accepts the samples for shipment, they do not sign the 
chain-of-custody record as having received the samples. 
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The chain-of-custody record is a uniquely identified document. Once the record is completed, it becomes an accountable document and must be 
maintained in the project file. The suitability of any other form for chain-of-custody should be evaluated based upon its inclusion of all of the 
above information in a legible format. 

Sample Packaging, Shipping, and Coordination 

The procedures contained in this document are to be used by field personnel when packing and shipping environmental samples by air transport. 
The collection of samples that would classify as hazardous materials (dangerous goods) is not expected. Samples that classify as dangerous goods 
originate from areas contaminated with high levels of hazardous materials, and these areas will not be encountered. Environmental samples should 
be packed prior to shipment by air using the following procedures: 

1. Allow sufficient headspace (ullage) in all bottles (except VOA containers with a septum seal) to compensate for any pressure and 
temperature changes (approximately 10% of the volume of the container). 

2. Ensure that the lids/seals on all bottles/containers are tight (will not leak). 

3. Place bottles/containers in separate and appropriately sized polyethylene bags and seal the bags.  

4. Select a sturdy cooler in good repair. Secure and tape the drain plug with fiber or duct tape inside and outside. Line the cooler with a large 
heavy-duty plastic bag. 

5. Place cushioning/absorbent material in the bottom of the cooler and then place the bottles/containers in the cooler with sufficient space to 
allow for the addition of cushioning between the containers. 

6. Put "blue ice" (or ice that has been "double bagged" in heavy-duty polyethylene bags and properly sealed) on top of and/or between the 
containers. The addition of ice may be omitted for sample shipments containing only radionuclide samples. Fill all remaining space 
between the containers with cushioning material. 

7. Securely fasten the top of the large garbage bag with tape (preferably plastic electrical tape or duct tape). 

8. Place the chain-of-custody record into a plastic bag and tape the bag to the inner side of the cooler lid. 

9. Close the cooler and securely tape (preferably with fiber tape) the top of the cooler shut. Chain-of-custody seals (if available) should be 
affixed to the top and sides of the cooler within the securing tape so that the cooler cannot be opened without breaking the seal. 

The shipment of environmental samples from the field to the laboratory will be coordinated by the CQCSM. Samples will be shipped via 
common carrier (e.g., FedEx) via air transport to Pace National or Beaver Engineering (addresses listed above). The CQCSM will 
communicate the shipment of the samples to the receiving laboratory via cellphone or email and provide the tracking number of the 
package. The CQCSM will also provide the tracking number to the Project Chemist. Sample receipt and login by the receiving laboratory 
will be reviewed the Project Chemist. Any deficiencies noted by the receiving laboratory regarding the chain-of-custody or sample 
condition will be addressed by the Project Chemist.
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Worksheet #28: Analytical Quality Control and Corrective Action 
(UFP-QAPP Manual Section 3.4 and Tables 4, 5, and 6) 

(EPA 2106-G-05 Section 2.3.5) 

Matrix Method Analyte(s) QC Sample Frequency/ Number Method/SOP QC 
Acceptance Limits Corrective Action Person(s) Responsible 

for Corrective Action DQI Measurement 
Performance Criteria 

Soil (Backfill)/Water 8260C VOCs Surrogates 
Every field sample, 
standard, and QC 

sample. 
Per DoD QSM Limits 

Correct problem, then 
reprep and reanalyze all 

failed samples for all 
surrogates in the 

associated preparatory 
batch if sufficient 
sample material is 

available. 
If obvious 

chromatographic 
interference is present, 
reanalysis may not be 

necessary, but the client 
must be notified prior 
to reporting data, and 
the failures must be 

discussed in the Case 
Narrative. 

Analyst and/or 
Supervisor Accuracy Per DoD QSM Limits 

Soil (Backfill) 8260C VOCs IS 
Every field sample, 
standard, and QC 

sample. 

RT within ± 10 seconds 
from RT of the 

midpoint standard in 
the ICAL; EICP area 

within – 50% to +100% 
of ICAL midpoint 

standard. 
On days when ICAL is 
not performed, the daily 

initial CCV can be 
used. 

Inspect GC for 
malfunctions and 
correct problem. 

Reanalysis of samples 
analyzed while system 
was malfunctioning is 

mandatory. 

Analyst and/or 
Supervisor Accuracy 

Acceptable recoveries 
per stated QC 

Acceptance Limits 

Soil (Backfill) 8260C VOCs MB One per preparation 
batch 

No analytes detected > 
½ LOQ or >1/10th the 
amount measured in 
any sample or 1/10th 
the regulatory limit, 
whichever is greater. 

Common contaminants 
must not be detected 

>LOQ. 

Correct problem. If 
required, reprep and 
reanalyze MB and all 
QC samples and field 

samples processed with 
the contaminated blank. 

Analyst and/or 
Supervisor Accuracy / Sensitivity 

Acceptable results per 
stated QC Acceptance 

Limits 

Soil (Backfill) 8260C VOCs LCS One per preparation 
batch Per DoD QSM Limits 

Correct problem, then 
reprep and reanalyze 

the LCS and all 
samples in the 

associated preparatory 
batch for failed analytes 

if sufficient sample 
material is available. 

Analyst and/or 
Supervisor Accuracy Per DoD QSM Limits 
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Matrix Method Analyte(s) QC Sample Frequency/ Number Method/SOP QC 
Acceptance Limits Corrective Action Person(s) Responsible 

for Corrective Action DQI Measurement 
Performance Criteria 

Soil (Backfill) 8260C VOCs MS/MSD One per preparation 
batch Per DoD QSM Limits 

Evaluate the data to 
determine if the failed 

criteria are due to 
sample matrix or 
laboratory error. 

Analyst and/or 
Supervisor Precision/Accuracy Per DoD QSM Limits 

Soil (Backfill)/Water 8260C VOCs Surrogates 
Every field sample, 
standard, and QC 

sample. 
Per DoD QSM Limits 

Correct problem, then 
reprep and reanalyze all 

failed samples for all 
surrogates in the 

associated preparatory 
batch if sufficient 
sample material is 

available. 
If obvious 

chromatographic 
interference is present, 
reanalysis may not be 

necessary, but the client 
must be notified prior 
to reporting data, and 
the failures must be 

discussed in the Case 
Narrative. 

Analyst and/or 
Supervisor Accuracy Per DoD QSM Limits 

Soil (Backfill) 8270D SVOCs IS 
Every field sample, 
standard, and QC 

sample. 

RT within ± 10 seconds 
from RT of the 

midpoint standard in 
the ICAL; EICP area 

within – 50% to +100% 
of ICAL midpoint 

standard. 
On days when ICAL is 
not performed, the daily 

initial CCV can be 
used. 

Inspect GC for 
malfunctions and 
correct problem. 

 
Reanalysis of samples 
analyzed while system 
was malfunctioning is 

mandatory. 

Analyst and/or 
Supervisor Accuracy 

Acceptable recoveries 
per stated QC 

Acceptance Limits 

Soil (Backfill) 8270D SVOCs MB One per preparation 
batch 

No analytes detected > 
½ LOQ or >1/10th the 
amount measured in 
any sample or 1/10th 
the regulatory limit, 
whichever is greater. 

Common contaminants 
must not be detected 

>LOQ. 

Correct problem. If 
required, reprep and 
reanalyze MB and all 
QC samples and field 

samples processed with 
the contaminated blank. 

Analyst and/or 
Supervisor Accuracy / Sensitivity 

Acceptable results per 
stated QC Acceptance 

Limits 

Soil (Backfill) 8270D  SVOCs LCS One per preparation 
batch Per DoD QSM Limits 

Correct problem, then 
reprep and reanalyze 

the LCS and all 
samples in the 

associated preparatory 
batch for failed analytes 

if sufficient sample 
material is available. 

Analyst and/or 
Supervisor Accuracy Per DoD QSM Limits 
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Matrix Method Analyte(s) QC Sample Frequency/ Number Method/SOP QC 
Acceptance Limits Corrective Action Person(s) Responsible 

for Corrective Action DQI Measurement 
Performance Criteria 

Soil (Backfill) 8270D SVOCs MS/MSD One per preparation 
batch Per DoD QSM Limits 

Evaluate the data to 
determine if the failed 

criteria are due to 
sample matrix or 
laboratory error. 

Analyst and/or 
Supervisor Precision/Accuracy Per DoD QSM Limits 

Soil (Backfill) 8270D SVOCs Surrogate Every field sample and 
QC sample Per DoD QSM Limits 

Correct problem, then 
reprep and reanalyze all 

failed samples for all 
surrogates in the 

associated preparatory 
batch if sufficient 
sample material is 

available. 
If obvious 

chromatographic 
interference is present, 
reanalysis may not be 

necessary. 

Analyst and/or 
Supervisor Accuracy Per DoD QSM Limits 

Soil (Backfill) 6020A TAL Metals IS 
Every field sample, 
standard, and QC 

sample. 

IS intensity in the 
samples within 30-

120% of intensity of the 
IS in the ICAL blank. 

If recoveries are 
acceptable for QC 

samples, but not field 
samples, the field 
samples may be 

considered to suffer 
from a matrix effect. 

Reanalyze sample at 5-
fold dilutions until 

criteria is met. 
For failed QC samples, 

correct problem and 
rerun all associated 
failed field samples. 

Analyst and/or 
Supervisor Accuracy 

Acceptable recoveries 
per stated QC 

Acceptance Limits 

Soil (Backfill) 6020A TAL Metals MB One per preparation 
batch 

No analytes detected > 
½ LOQ or >1/10th the 
amount measured in 
any sample or 1/10th 
the regulatory limit, 
whichever is greater. 

Correct problem. If 
required, reprep and 
reanalyze MB and all 
QC samples and field 

samples processed with 
the contaminated blank. 

Analyst and/or 
Supervisor Accuracy / Sensitivity 

Acceptable results per 
stated QC Acceptance 

Limits 

Soil (Backfill) 6020A TAL Metals LCS One per preparation 
batch Per DoD QSM Limits 

Correct problem, then 
reprep and reanalyze 

the LCS and all 
samples in the 

associated preparatory 
batch for failed analytes 

if sufficient sample 
material is available. 

Analyst and/or 
Supervisor Accuracy Per DoD QSM Limits 
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Matrix Method Analyte(s) QC Sample Frequency/ Number Method/SOP QC 
Acceptance Limits Corrective Action Person(s) Responsible 

for Corrective Action DQI Measurement 
Performance Criteria 

Soil (Backfill) 6020A TAL Metals MS/MSD One per preparation 
batch Per DoD QSM Limits 

Evaluate the data to 
determine if the failed 

criteria are due to 
sample matrix or 
laboratory error. 

Analyst and/or 
Supervisor Precision/Accuracy Per DoD QSM Limits 

Soil (Backfill) 6020A TAL Metals Post Digestion Spike 
(PDS) 

One per preparatory 
batch if MS or MSD 

fails 

Recovery within 80-
120% 

No specific CA. 
Qualify results 
appropriately. 

Analyst and/or 
Supervisor Accuracy 

Acceptable recoveries 
per stated QC 

Acceptance Limits 

Soil (Backfill) 6020A TAL Metals Dilution Test 
One per preparatory 
batch if MS or MSD 

fails. 

Five-fold dilution must 
agree within ± 10% of 

the original 
measurement. 

No specific CA. 
Qualify results 
appropriately. 

Analyst and/or 
Supervisor Accuracy 

Acceptable recoveries 
per stated QC 

Acceptance Limits 

Soil (Backfill) 7470A/7471B Mercury MB One per preparation 
batch 

No analytes detected > 
½ LOQ or >1/10th the 
amount measured in 
any sample or 1/10th 
the regulatory limit, 
whichever is greater. 

Correct problem. If 
required, reprep and 
reanalyze MB and all 
QC samples and field 

samples processed with 
the contaminated blank. 

Analyst and/or 
Supervisor Accuracy / Sensitivity 

Acceptable results per 
stated QC Acceptance 

Limits 

Soil (Backfill) 7471B Mercury LCS One per preparation 
batch Per DoD QSM Limits 

Correct problem, then 
reprep and reanalyze 

the LCS and all 
samples in the 

associated preparatory 
batch for failed analytes 

if sufficient sample 
material is available. 

Analyst and/or 
Supervisor Accuracy Per DoD QSM Limits 

Soil (Backfill) 7471B Mercury MS/MSD One per preparation 
batch Per DoD QSM Limits 

Evaluate the data to 
determine if the failed 

criteria are due to 
sample matrix or 
laboratory error. 

Analyst and/or 
Supervisor Precision/Accuracy Per DoD QSM Limits 

Soil (Backfill) 8082 PCBs IS 
Every field sample, 
standard, and QC 

sample. 

RT within ±0.06 RRT 
UNITS from RT of the 
midpoint standard in 
the ICAL; Internal 

standard signal (area or 
height) within -50% to 

+100% of ICAL 
midpoint standard. 

On days when ICAL is 
not performed, the daily 

initial CCV can be 
used. 

Inspect GC for 
malfunctions and 
correct problem. 

 
Reanalysis of samples 
analyzed while system 
was malfunctioning is 

mandatory. 

Analyst and/or 
Supervisor Accuracy 

Acceptable recoveries 
per stated QC 

Acceptance Limits 

Soil (Backfill) 8082 PCBs MB One per preparation 
batch 

No analytes detected > 
½ LOQ or >1/10th the 
amount measured in 
any sample or 1/10th 
the regulatory limit, 
whichever is greater. 

Correct problem. If 
required, reprep and 
reanalyze MB and all 
QC samples and field 

samples processed with 
the contaminated blank. 

Analyst and/or 
Supervisor Accuracy / Sensitivity 

Acceptable results per 
stated QC Acceptance 

Limits 
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Matrix Method Analyte(s) QC Sample Frequency/ Number Method/SOP QC 
Acceptance Limits Corrective Action Person(s) Responsible 

for Corrective Action DQI Measurement 
Performance Criteria 

Soil (Backfill) 8082 PCBs LCS One per preparation 
batch Per DoD QSM Limits 

Correct problem, then 
reprep and reanalyze 

the LCS and all 
samples in the 

associated preparatory 
batch for failed analytes 

if sufficient sample 
material is available. 

Analyst and/or 
Supervisor Accuracy Per DoD QSM Limits 

Soil (Backfill) 8082 PCBs MS/MSD One per preparation 
batch Per DoD QSM Limits 

Evaluate the data to 
determine if the failed 

criteria are due to 
sample matrix or 
laboratory error. 

Analyst and/or 
Supervisor Precision/Accuracy Per DoD QSM Limits 

Soil (Backfill) 8082 PCBs 
Confirmation of 

positive results (second 
column) 

All results > the DL 
must be confirmed 

Results between 
primary and secondary 
column RPD ≤ 40%. 

No specific CA. 
Qualify results 
appropriately. 

Analyst and/or 
Supervisor Accuracy 

Acceptable results per 
stated QC Acceptance 

Limits 

Soil (Backfill) 8082 PCBs Surrogate Every field sample and 
QC sample Per DoD QSM Limits 

Correct problem, then 
reprep and reanalyze all 

failed samples for all 
surrogates in the 

associated preparatory 
batch if sufficient 
sample material is 

available. 
If obvious 

chromatographic 
interference is present, 
reanalysis may not be 

necessary. 

Analyst and/or 
Supervisor Accuracy Per DoD QSM Limits 

Soil (Backfill) 8081A Pesticides MB One per preparation 
batch 

No analytes detected > 
½ LOQ or >1/10th the 
amount measured in 
any sample or 1/10th 
the regulatory limit, 
whichever is greater. 

Correct problem. If 
required, reprep and 
reanalyze MB and all 
QC samples and field 

samples processed with 
the contaminated blank. 

Analyst and/or 
Supervisor Accuracy / Sensitivity 

Acceptable results per 
stated QC Acceptance 

Limits 

Soil (Backfill) 8081A Pesticides LCS One per preparation 
batch Per DoD QSM Limits 

Correct problem, then 
reprep and reanalyze 

the LCS and all 
samples in the 

associated preparatory 
batch for failed analytes 

if sufficient sample 
material is available. 

Analyst and/or 
Supervisor Accuracy Per DoD QSM Limits 

Soil (Backfill) 8081A Pesticides MS/MSD One per preparation 
batch Per DoD QSM Limits 

Evaluate the data to 
determine if the failed 

criteria are due to 
sample matrix or 
laboratory error. 

Analyst and/or 
Supervisor Precision/Accuracy Per DoD QSM Limits 
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Matrix Method Analyte(s) QC Sample Frequency/ Number Method/SOP QC 
Acceptance Limits Corrective Action Person(s) Responsible 

for Corrective Action DQI Measurement 
Performance Criteria 

Soil (Backfill) 8081A Pesticides 
Confirmation of 

positive results (second 
column) 

All results > the DL 
must be confirmed 

Results between 
primary and secondary 
column RPD ≤ 40%. 

No specific CA. 
Qualify results 
appropriately. 

Analyst and/or 
Supervisor Accuracy 

Acceptable results per 
stated QC Acceptance 

Limits 

Soil (Backfill) 8081A Pesticides Surrogate Every field sample and 
QC sample Per DoD QSM Limits 

Correct problem, then 
reprep and reanalyze all 

failed samples for all 
surrogates in the 

associated preparatory 
batch if sufficient 
sample material is 

available. 
If obvious 

chromatographic 
interference is present, 
reanalysis may not be 

necessary. 

Analyst and/or 
Supervisor Accuracy Per DoD QSM Limits 

Soil (Backfill) 9012B Cyanide MB One per preparation 
batch 

No analytes detected > 
½ LOQ or >1/10th the 
amount measured in 
any sample or 1/10th 
the regulatory limit, 
whichever is greater. 

Correct problem. If 
required, reprep and 
reanalyze MB and all 
QC samples and field 

samples processed with 
the contaminated blank. 

Analyst and/or 
Supervisor Accuracy / Sensitivity 

Acceptable results per 
stated QC Acceptance 

Limits 

Soil (Backfill) 9012B Cyanide LCS One per preparation 
batch Per DoD QSM Limits 

Correct problem, then 
reprep and reanalyze 

the LCS and all 
samples in the 

associated preparatory 
batch for failed analytes 

if sufficient sample 
material is available. 

Analyst and/or 
Supervisor Accuracy Per DoD QSM Limits 

Soil (Backfill) 9012B Cyanide MS/MSD One per preparation 
batch Per DoD QSM Limits 

Evaluate the data to 
determine if the failed 

criteria are due to 
sample matrix or 
laboratory error. 

Analyst and/or 
Supervisor Precision/Accuracy Per DoD QSM Limits 

Soil (Backfill) 9012B Cyanide MB One per preparation 
batch 

No analytes detected > 
½ LOQ or >1/10th the 
amount measured in 
any sample or 1/10th 
the regulatory limit, 
whichever is greater. 

Correct problem. If 
required, reprep and 
reanalyze MB and all 
QC samples and field 

samples processed with 
the contaminated blank. 

Analyst and/or 
Supervisor Accuracy / Sensitivity 

Acceptable results per 
stated QC Acceptance 

Limits 

Soil 
(Backfill/Confirmation), 

Solid (Filter/Other) 

Gamma Spec 
HASL 300 Ga-01 

Ra-226, U-238 
Instrument 

Calibration/Source 
Check 

Daily 

± 10% of known 
activity and within 1.0 

KeV of known 
energies. 

FWHM < 2.5 

Recount once.  If not in 
control limits, place 
detector on hold for 

maintenance. 

Analyst/Section 
Supervisor Accuracy DoD QSM Limits 
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Matrix Method Analyte(s) QC Sample Frequency/ Number Method/SOP QC 
Acceptance Limits Corrective Action Person(s) Responsible 

for Corrective Action DQI Measurement 
Performance Criteria 

Soil 
(Backfill/Confirmation), 

Solid (Filter/Other) 

Gamma Spec 
HASL 300 Ga-01 

Ra-226, U-238 Background checks Daily (result – error) ≤MDA 

Recount once.  If not in 
control limits, place 
detector on hold for 

maintenance. 

Analyst/Section 
Supervisor Contamination  DoD QSM Limits 

Soil 
(Backfill/Confirmation), 

Solid (Filter/Other) 

Gamma Spec 
HASL 300 Ga-01 

Ra-226, U-238 Blank 1/Batch (20 samples) 
(result – error) ≤ MDA 

or 
Zblkǀ ≤ 3 

Recount twice, if not in 
control limits, flag and 
report in case narrative. 

Analyst/Section 
Supervisor See Worksheet #12 See Worksheet #12 

Soil 
(Backfill/Confirmation), 

Solid (Filter/Other) 

Gamma Spec 
HASL 300 Ga-01 

Ra-226, U-238 LCS/LCSD 1/Batch (20 samples) 80-120% Reanalyze LCS and all 
associated samples 

Analyst/Section 
Supervisor See Worksheet #12 See Worksheet #12 

Soil 
(Backfill/Confirmation), 

Solid (Filter/Other) 

Gamma Spec 
HASL 300 Ga-01 

Ra-226, U-238 Duplicate 1/Batch (20 samples) < 20 RPD or RER <3 
If not in control limits, 
flag and report in case 

narrative 

Analyst/Section 
Supervisor See Worksheet #12 See Worksheet #12 

Soil 
(Backfill/Confirmation), 

Solid (Filter/Other) 

Isotopic Thorium 
LANL ER 200M 

Th-228, Th-230, Th-
232 

Instrument 
Calibration/Source 

Check 
Daily Control chart ± 3 sigma 

Recount once.  If not in 
control limits, place 
detector on hold for 

maintenance. 

Analyst/Section 
Supervisor Accuracy DoD QSM limits 

Soil 
(Backfill/Confirmation), 

Solid (Filter/Other) 

Isotopic Thorium 
LANL ER 200M 

Th-228, Th-230, Th-
232 Background checks Weekly < Monthly cpm limits 

Recount once.  If not in 
control limits, place 
detector on hold for 

maintenance. 

Analyst/Section 
Supervisor Contamination  DoD QSM Limits 

Soil 
(Backfill/Confirmation), 

Solid (Filter/Other) 

Isotopic Thorium 
LANL ER 200M 

Th-228, Th-230, Th-
232 Blank 1/Batch (20 samples) 

(result – error) ≤ MDA 
or 

Zblkǀ ≤ 3 

Recount twice, if not in 
control limits, flag and 
report in case narrative. 

Analyst/Section 
Supervisor See Worksheet #12 See Worksheet #12 

Soil 
(Backfill/Confirmation), 

Solid (Filter/Other) 

Isotopic Thorium 
LANL ER 200M 

Th-228, Th-230, Th-
232 LCS 1/Batch (20 samples) 80-120% Reanalyze LCS and all 

associated samples 
Analyst/Section 

Supervisor See Worksheet #12 See Worksheet #12 

Soil 
(Backfill/Confirmation), 

Solid (Filter/Other) 

Isotopic Thorium 
LANL ER 200M 

Th-228, Th-230, Th-
232 Duplicate 1/Batch (20 samples) < 20 RPD or RER <3 

If not in control limits, 
flag and report in case 

narrative 

Analyst/Section 
Supervisor See Worksheet #12 See Worksheet #12 

Soil 
(Backfill/Confirmation), 

Solid (Filter/Other) 

Isotopic Thorium 
LANL ER 200M 

Th-228, Th-230, Th-
232 MS/MSD 

MS 1/Batch 10 samples 
MSD 1/Batch 11+ 

80-120% 
If not in control limits, 
flag and report in case 

narrative 

Analyst/Section 
Supervisor See Worksheet #12 See Worksheet #12 

Soil (IMC) / Water 
(Wastewater) 

Isotopic Uranium 
ASTM D 3972 M 

U-234, U-235, U-238 
Instrument 

Calibration/Source 
Check 

Daily Control chart ± 3 sigma 

Recount once.  If not in 
control limits, place 
detector on hold for 

maintenance. 

Analyst/Section 
Supervisor Accuracy DoD QSM Limits 

Soil (IMC) / Water 
(Wastewater) 

Isotopic Uranium 
ASTM D 3972 M 

U-234, U-235, U-238 Background checks Weekly < Monthly cpm limits 

Recount once.  If not in 
control limits, place 
detector on hold for 

maintenance. 

Analyst/Section 
Supervisor Contamination DoD QSM Limits 

Soil (IMC) / Water 
(Wastewater) 

Isotopic Uranium 
ASTM D 3972 M 

U-234, U-235, U-238 Blank 1/Batch (20 samples) 
(result – error) ≤ MDA 

or 
Zblkǀ ≤ 3 

Recount twice, if not in 
control limits, flag and 
report in case narrative. 

Analyst/Section 
Supervisor See Worksheet #12 See Worksheet #12 
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Matrix Method Analyte(s) QC Sample Frequency/ Number Method/SOP QC 
Acceptance Limits Corrective Action Person(s) Responsible 

for Corrective Action DQI Measurement 
Performance Criteria 

Soil (IMC) / Water 
(Wastewater) 

Isotopic Uranium 
ASTM D 3972 M 

U-234, U-235, U-238 LCS 1/Batch (20 samples) 90-110% Reanalyze LCS and all 
associated samples 

Analyst/Section 
Supervisor See Worksheet #12 See Worksheet #12 

Soil (IMC) / Water 
(Wastewater) 

Isotopic Uranium 
ASTM D 3972 M 

U-234, U-235, U-238 Duplicate 1/Batch (20 samples) < 20 RPD or RER <3 
If not in control limits, 
flag and report in case 

narrative 

Analyst/Section 
Supervisor See Worksheet #12 See Worksheet #12 

Soil (IMC) / Water 
(Wastewater) 

Isotopic Uranium 
ASTM D 3972 M 

U-234, U-235, U-238 MS/MSD 
MS 1/Batch 10 samples 

MSD 1/Batch 11+ 
80-120% 

If not in control limits, 
flag and report in case 

narrative 

Analyst/Section 
Supervisor See Worksheet #12 See Worksheet #12 

Water (Wastewater) 
Ra-226 

SM 7500 Ra B M 
Ra-226 

Instrument 
Calibration/Source 

Check 
Daily Control chart ± 3 sigma 

Recount once.  If not in 
control limits, place 
detector on hold for 

maintenance. 

Analyst/Section 
Supervisor Accuracy DoD QSM Limits 

Water (Wastewater) 
Ra-226 

SM 7500 Ra B M 
Ra-226 Background Checks Weekly < Monthly cpm limits 

Recount once.  If not in 
control limits, place 
detector on hold for 

maintenance. 

Analyst/Section 
Supervisor Contamination DoD QSM Limits 

Water (Wastewater) 
Ra-226 

SM 7500 Ra B M 
Ra-226 Blank 1/Batch (20 samples) 

(result – error) ≤ MDA 
or 

Zblkǀ ≤ 3 

Recount twice, if not in 
control limits, flag and 
report in case narrative. 

Analyst/Section 
Supervisor See Worksheet #12 See Worksheet #12 

Water (Wastewater) 
Ra-226 

SM 7500 Ra B M 
Ra-226 LCS 1/Batch (20 samples) 80-120% Reanalyze LCS and all 

associated samples 
Analyst/Section 

Supervisor See Worksheet #12 See Worksheet #12 

Water (Wastewater) 
Ra-226 

SM 7500 Ra B M 
Ra-226 Duplicate 1/Batch (20 samples) < 20 RPD or RER <3 

If not in control limits, 
flag and report in case 

narrative 

Analyst/Section 
Supervisor See Worksheet #12 See Worksheet #12 

Water (Wastewater) 
Ra-226 

SM 7500 Ra B M 
Ra-226 MS/MSD 

MS 1/Batch 10 samples 
MSD 1/Batch 11+ 

80-120% 
If not in control limits, 
flag and report in case 

narrative 

Analyst/Section 
Supervisor See Worksheet #12 See Worksheet #12 
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Worksheet #29: Project Documents and Records 

(UFP-QAPP Manual Section 3.5.1) 
(USEPA 2106-G-05 Section 2.2.8) 

The following is a list of project documents and records that will be used and maintained for the soils remediation project, as well as the personnel 
responsible for generating and verifying the records. All records will be maintained in the Plexus, laboratory, and other subcontractor (such as 
construction or data validation firms) project files. 

Record Generation Verification 

Sample Collection and Field Records 

Field Logbook / Data Collection Sheets Field Staff CQCSM 

Field Data Deliverable Field Staff CQCSM 

Tailgate Safety Meeting Forms SSHO Safety and Health Manager 

Chain-of-Custody Forms Field Staff CQCSM 

Photographs Field Staff CQCSM 

IMC Waste Manifests WM CQCSM 

Compaction Results Field Staff CQCSM 

Project Assessments 

Daily QC Report CQCSM Project Manager 

Field Corrective Action Reports CQCSM Project Manager 

Field Audit Checklists CQCSM Project Manager 

Punch-Out Inspection Punch List CQCSM Project Manager 

Three-Phase Inspection CQCSM Project Manager 

Deficiency Log CQCSM Project Manager 

Laboratory Records 
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Record Generation Verification 

Sample Receipt and Chain-of-Custody 
Records Pace Personnel Project Chemist 

Instrument Calibration Logs Pace Personnel Project Chemist 

Sample Preparation Logs Pace Personnel Project Chemist 

Equipment Maintenance Logs Pace Personnel Project Chemist 

Laboratory Corrective Action Forms Pace Personnel Project Chemist 

QC Results Pace Personnel Project Chemist 

Data Reports Pace Personnel Project Chemist 

Electronic Data Deliverables (EDDs) Pace Personnel Project Chemist 

Project Deliverables 

Work Plans Technical Staff Project Manager 

Data Validation Report Data Validator (EDQI) Project Manager 

Data Usability Assessment Report Project Chemist Project Manager 

Lessons Learned Report Technical Staff Project Manager 

Construction Completion Report Technical Staff Project Manager 
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Worksheet #31, 32, & 33: Assessments and Corrective Action 
(UFP-QAPP Manual Sections 4.1.1 and 4.1.2) 

(USEPA 2106-G-05 Sections 2.4 and 2.5.5) 

Assessments 

Assessment Type Responsible Party 
and Organization Number/Frequency Estimated Dates Assessment 

Deliverable 
Deliverable Due 

Date 

Readiness Review CQCSM / Plexus 
Once / At least one 

week prior to 
mobilization 

TBD Readiness Review 
Checklist 

24 hours following 
assessment 

Preparatory QC 
Meeting CQCSM / Plexus 

Once / At least one 
week prior to 
mobilization 

TBD Preparatory QC 
Meeting Report 

24 hours following 
assessment 

Initial QC Meeting CQCSM / Plexus 
Once / One to two 

days after 
mobilization 

TBD Initial QC Meeting 
Report 

24 hours following 
assessment 

Field Audit SSHO / Plexus Once / During field 
work TBD Field Audit Report 24 hours following 

assessment 

Ongoing QC 
Inspections CQCSM / Plexus TBD / During field 

work TBD Ongoing QC 
Inspection Report 

24 hours following 
assessment 

Punch-Out Inspection CQCSM / Plexus TBD / During field 
work TBD Punch List 24 hours following 

assessment 

Final Acceptance 
Inspection CQCSM / Plexus TBD / During field 

work TBD Final Acceptance 
Inspection Report 

24 hours following 
assessment 

Logbook and Field 
Form Review CQCSM / Plexus TBD / During field 

work TBD 
Corrections will be 

made directly to 
documents  

As soon as 
practicable 

Chain-of-Custody 
Review CQCSM / Plexus TBD / During field 

work TBD 
Corrections will be 

made directly to 
documents 

As soon as 
practicable 
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Assessments 

Assessment Type Responsible Party 
and Organization Number/Frequency Estimated Dates Assessment 

Deliverable 
Deliverable Due 

Date 

Data Review Project Chemist / 
Plexus 

TBD / After receipt 
of data  TBD Written (Email) 

Correspondence 
48 hours following 

assessment 
 

Assessment Response and Corrective Action 

Assessment Type 
Responsible Party 

Notified of 
Deliverable 

Assessment 
Response 

Documentation 

Timeframe for 
Response 

Responsible Party 
for Implementing 
Corrective Action  

Responsible Party 
for Monitoring 

Corrective Action  

Readiness Review QC Manager / Plexus As determined by QC 
Manager  

48 hours following 
assessment 

As directed by QC 
Manager QC Manager 

Preparatory QC 
Meeting QC Manager / Plexus As determined by QC 

Manager  
48 hours following 

assessment 
As directed by QC 

Manager QC Manager 

Initial QC Meeting QC Manager / Plexus As determined by QC 
Manager  

48 hours following 
assessment 

As directed by QC 
Manager QC Manager 

Field Audit Safety and Health 
Manager / Plexus 

As determined by 
Safety and Health 

Manager 

48 hours following 
assessment 

As directed by Safety 
and Health Manager 

Safety and Health 
Manager 

Ongoing QC Meeting QC Manager / Plexus As determined by QC 
Manager  

48 hours following 
assessment 

As directed by QC 
Manager QC Manager 

Punch-Out Inspection QC Manager / Plexus As determined by QC 
Manager  

48 hours following 
assessment 

As directed by QC 
Manager QC Manager 

Final Acceptance 
Inspection QC Manager / Plexus As determined by QC 

Manager  
48 hours following 

assessment 
As directed by QC 

Manager QC Manager 

Logbook and Field 
Form Review CQCSM / Plexus None  Immediately CQCSM / Plexus  CQCSM / Plexus 

Chain-of-Custody 
Review CQCSM / Plexus None  Immediately CQCSM / Plexus  CQCSM / Plexus 
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Assessment Response and Corrective Action 

Assessment Type 
Responsible Party 

Notified of 
Deliverable 

Assessment 
Response 

Documentation 

Timeframe for 
Response 

Responsible Party 
for Implementing 
Corrective Action  

Responsible Party 
for Monitoring 

Corrective Action  

Data Review Project Manager / 
Pace 

Written (Email) 
Correspondence 

48 hours following 
assessment 

Project Chemist / 
Plexus 

Project Chemist / 
Plexus 
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Worksheet #34: Data Verification and Validation Inputs 
(UFP-QAPP Manual Section 5.2.1 and Table 9) 

(USEPA 2106-G-05 Section 2.5.1) 

Item Description Verification 
(completeness) 

Validation  
(conformance to 
specifications) 

Planning Documents/Records 

1 Contract  X  

2 Approved UFP-QAPP X  

3 Field SOPs X  

4 Laboratory SOPs X  

Field Records 

5 Field Logbooks X X 

6 Equipment Calibration Records X X 

7 Chain-of-Custody Forms X X 

8 Sampling Locations X X 

9 Relevant Correspondence X X 

10 Change Orders/Deviations X X 

11 Field Audit Reports X X 

12 Field Corrective Action Reports X X 

Analytical Data Package 

13 Cover Sheet (Laboratory Identifying Information) X X 

14 Case Narrative X X 

15 Internal Laboratory Chain-of-Custody X X 

16 Sample Receipt Records X X 

17 Sample Chronology (i.e. dates and times of receipt, 
preparation, & analysis) X X 

18 Communication Records X X 

19 LOD/LOQ establishment and verification X X 

20 Standards Traceability X X 

21 Instrument Calibration Records X X 

22 Definition of Laboratory Qualifiers X X 

23 Results Reporting Forms X X 

24 QC Sample Results X X 

25 Corrective Action Reports X X 
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Item Description Verification 
(completeness) 

Validation  
(conformance to 
specifications) 

26 Raw Data X X 

27 EDD X X 
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Worksheet #35: Data Verification Procedures 
(UFP-QAPP Manual Section 5.2.2) 
(USEPA 2106-G-05 Section 2.5.1) 

Records Reviewed Requirement 
Documents Process Description Responsible Person, 

Organization 

Field Logbooks UFP-QAPP, SOPs 

Verify that records are present and complete for each day of 
field activities. Verify that all planned samples including 

field QC samples were collected and that sample collection 
locations are documented. Verify that all planned samples 

were collected and that sample collection locations are 
documented. Verify that meteorological data were provided 

for each day of field activities. Verify that 
changes/exceptions are documented and were reported in 

accordance with requirements. Verify that any required field 
monitoring was performed and results are documented. 

CQCSM / Plexus 

Chain-of-Custody 
Forms UFP-QAPP, SOPs 

Verify the completeness of chain-of-custody records. 
Examine entries for consistency with the field logbook. 

Check that appropriate methods and sample preservation 
have been recorded. Verify that the required volume of 

sample has been collected. Verify that all required signatures 
and dates are present. Check for transcription errors. 

Project Chemist / Plexus 

Laboratory 
Deliverable UFP-QAPP 

Verify that the laboratory deliverable contains all records 
specified in the UFP-QAPP. Check sample receipt records to 

ensure sample condition upon receipt was noted, and any 
missing/broken sample containers were noted and reported 
according to plan. Compare the data package with the CoCs 
to verify that results were provided for all collected samples. 

Review the narrative to ensure all QC exceptions are 
described. Check for evidence that any required notifications 
were provided to project personnel as specified in the UFP-

QAPP. Verify that necessary signatures and dates are 
present. 

Project Chemist / Plexus 
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Records Reviewed Requirement 
Documents Process Description Responsible Person, 

Organization 

Audit Reports, 
Corrective Action 

Reports 
UFP-QAPP 

Verify that all planned audits were conducted. Examine audit 
reports. For any deficiencies noted, verify that corrective 

action was implemented according to plan. 
Project Manager / Plexus 
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Worksheet #36: Data Validation Procedures 
(UFP-QAPP Manual Section 5.2.2) 
(USEPA 2106-G-05 Section 2.5.1) 

This worksheet documents validation procedures for the soils remediation project. Data validation will be conducted by Environmental Data 
Quality, Inc. of Exton, Pennsylvania (see Worksheet #6). 

Analyte/Method Matrix Data Deliverable 
Requirements 

Measurement 
Performance 

Criteria 

Data Packages 
Validated % Validation Stage Validation 

Procedure 

VOCs – 8260C Soil (Backfill) 1 WS #12 100% 2b 2 

SVOCs – 8270D Soil (Backfill) 1 WS #12 100% 2b 2 

TAL Metals – 
6020A/7471B Soil (Backfill) 1 WS #12 100% 2b 2 

PCBs – 8082  Soil (Backfill) 1 WS #12 100% 2b 2 

Pesticides – 8081A Soil (Backfill) 1 WS #12 100% 2b 2 

Cyanide – 9012B Soil (Backfill) 1 WS #12 100% 2b 2 

Grain Size – ASTM 
D422 Soil (Backfill) Data will not be validated. 

Soil Type – ASTM 
2487 Soil (Backfill) Data will not be validated. 

Compaction – ASTM 
D698 Soil (Backfill) Data will not be validated. 

Organic Matter by 
Weight – ASTM 

D2974-14 
Soil (Backfill) Data will not be validated. 

Ra-226, UTotal – 
HASL 300 Ga-01 

Soil (Backfill, 
Confirmation) 

1 WS #12 100% 2b 2 

Ra-226, UTotal – 
HASL 300 Ga-01 Solid (Filter/Other) 1 WS #12 100% 2b 2 

Th-230 – LANL ER 
200M 

Soil (Backfill, 
Confirmation) 

1 WS #12 100% 2b 2 
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Analyte/Method Matrix Data Deliverable 
Requirements 

Measurement 
Performance 

Criteria 

Data Packages 
Validated % Validation Stage Validation 

Procedure 

Th-230 – LANL ER 
200M Solid (Filter/Other) 1 WS #12 100% 2b 2 

Total/Soluble Ra-226 
– HASL 300 Ga-01 Soil (IMC) 1 WS #12 100% 2b 2 

Total/Soluble Isotopic 
Thorium – LANL ER 

200M 
Soil (IMC) 1 WS #12 100% 2b 2 

Total/Soluble Isotopic 
Uranium – ASTM 

D3972 M 
Soil (IMC) 1 WS #12 100% 2b 2 

Ra-226 – SM7500 
RaB M Water (Wastewater) 1 WS #12 100% 2b 2 

Isotopic Thorium – 
LANL ER 200M Water (Wastewater) 1 WS #12 100% 2b 2 

Isotopic Uranium – 
ASTM D3972 M Water (Wastewater) 1 WS #12 100% 2b 2 

VOCs – 8260C Water (Wastewater) 1 WS #12 100% 2b 2 

SVOCs – 8270D Water (Wastewater) 1 WS #12 100% 2b 2 

TAL Metals – 
6020A/7471B Water (Wastewater) 1 WS #12 100% 2b 2 

PCBs – 8082  Water (Wastewater) 1 WS #12 100% 2b 2 

Pesticides – 8081A Water (Wastewater) 1 WS #12 100% 2b 2 

Cyanide – 9012B Water (Wastewater) 1 WS #12 100% 2b 2 

WS = Worksheet 
1) Stage 4 Data Package (electronic format, bookmarked, text-searchable .pdf); EDDs: ERPIMS, SEDD Stage 2a, and spreadsheet (e.g., .csv, .xlsx, or .xls). 
2) In accordance with USEPA National Functional Guidelines for Organic/Inorganic Data (USEPA, 2004a, 1999), DoD QSM v. 5.1 (DoD, 2017), Multi-
Agency Radiological Laboratory Analytical Protocols Manual (USEPA, 2004b), and Validation of Radiological Data for Use in Waste Management and 
Environmental Remediation (ANSI/ANS, 2012). 
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Worksheet #37: Data Usability Assessment 
(UFP-QAPP Manual Section 5.2.3, including Table 12) 

(USEPA 2106-G-05 Sections 2.5.2, 2.5.3, and 2.5.4) 

The data usability assessment is an evaluation based on the results of data verification and validation in 
the context of the overall project decisions or objectives. The assessment determines whether project 
execution and resulting data meet the project DQOs. Both the sampling and analytical activities must be 
considered, with the ultimate goal of assessing whether the final, qualified results support the decisions to 
be made with the data. 

It is the responsibility of the Project Chemist and the laboratory to ensure that the data meet the method 
detection limits, reporting limits/minimum detected activities, and laboratory QC limits listed in this UFP-
QAPP. During the data validation, non-conformances are documented and data are qualified for use in 
decision making. The data are determined to be usable by the Project Chemist based on the requirements 
of this UFP-QAPP. Data gaps will be present if a sample is not collected, a sample is not analyzed for the 
requested parameters, or the data are determined to be unusable. The need for further investigation will be 
determined on a case-by-case basis, depending on whether data can be extrapolated from adjacent 
sampling locations, and whether or not the results are unnecessary based on a review of the DQOs. All 
data are usable as qualified by the data validator, with the exception of rejected data. Estimated and/or 
biased results are usable. Outliers, if present, can be addressed on a case-by-case basis.   

A data usability assessment report (DUAR) will be prepared and included in the Construction Completion 
Report for the soils remediation project. The DUAR will: 

• Determine whether the collected data are of the right type, quality, and quantity to support the 
environmental decision-making for the project; 

• Describe how data quality issues will be addressed and how limitations of the use of the data will 
be handled; and 

• Evaluate data quality indicators (precision, accuracy/bias, representativeness, comparability, 
completeness, and sensitivity) as discussed below. 

Precision 

Precision measures the reproducibility of measurements. It is strictly defined as the degree of 
reproducibility among independent measurements as the result of repeated application of the same 
process under prescribed similar conditions. The precision measurement is established using the RPD or 
RER between the duplicate sample results and duplicate spikes. Acceptable RPD and RER values are 
presented by method on Worksheet #12. The collection of QC samples, including duplicates, is presented 
on Worksheet #20. 

Accuracy/Bias 

Accuracy is the statistical measurement of correctness and includes components of random error 
(variability due to imprecision) and systematic error. A measurement is accurate when the reported value 
does not differ from the true value or known concentration of the spike or standard. Analytical accuracy is 
measured by comparing the percent recovery (organic and inorganic) or warning/control limits 
(radiochemistry) of analytes spiked into LCSs and MS and/or MSD samples to the laboratory-established 
or method-established control limits. The percent recovery and warning/control limits are presented on 
Worksheets #12 and/or #28. For organic and radiochemistry analyses, surrogate compound recoveries and 
tracer yields, respectively, are also used to assess accuracy and method performance for each sample 
analyzed.  

Accuracy of analytical results reported in environmental samples is also measured against any 
contamination present in laboratory method blanks and instrument blanks, as well as trip and equipment 



Title: Revised Final UFP-QAPP 
Revision Number: 0 

Revision Date: May 2019 

112 
 

blank samples. The collection of QC samples, including MS/MSD, trip blanks, and equipment blanks, is 
presented on Worksheet #20.  

Representativeness 

Representativeness is the degree to which sample data accurately reflect the characteristics of a 
population of samples. It is achieved through a well-designed sampling program and by using 
standardized sampling strategies and techniques and analytical procedures. Factors that can affect 
representativeness include site homogeneity, improper sample collection and/or preservation techniques, 
analysis beyond the method required holding time, sample homogeneity at a single point, and available 
information around which the sampling program is designed.  

Completeness 

Completeness is a measure of the amount of valid data obtained compared with the amount expected 
under correct, normal conditions. It is calculated for the aggregation of data for each method measured for 
the project objectives. Valid data are data that are usable in the context of the project goals. Completeness 
is calculated and reported for each method and matrix. The number of valid results divided by the number 
of possible individual analyte results, expressed as a percentage, determines the completeness of the data 
set. For completeness requirements, valid results are all results not qualified with an R-flag (i.e., rejected) 
after a usability assessment has been performed. The goal for completeness, based on specific project 
goals, is 90 %. 

Sensitivity 

Sensitivity is the ability of the method or acceptable sensitivity instrument to detect the contaminant of 
concern and other target compounds at or below the PAL. Quantitative measurement performance criteria 
need to be determined for acceptable sensitivity to ensure that the quantitation limits or minimum 
detected activities can be routinely achieved for each matrix, analytical parameter, and concentration 
level. The use of standards and instrument calibration will enable the instrument to identify and 
differentiate between various compounds/analytes of interest and interferences/instrument background. 
The sensitivity goal for each analyte group/method is presented on Worksheets #12 and #15.  
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