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Addendum H – SWOC Closure Units 

H2 T-Plant Complex 

H2.F Appendix F – 221-T Tank System 

F1 Introduction 

This appendix discusses closure activities for the T-Plant Complex Operating Unit Group (OUG) 

(T-Plant Complex) 221-T Tank System dangerous waste management unit (DWMU), hereinafter referred 

to as the 221-T Tank System. The 221-T Tank System has been out of operation since 1999. 

The Permittee has concluded that the 221-T Tank System will no longer be utilized for future receipts of 

dangerous waste and has, therefore, decided to coordinate closure of the DWMU with final closure of the 

T-Plant Complex OUG. Closure will be performed in accordance with the included schedule.  

This closure plan complies with WAC 173-303-640(8), “Dangerous Waste Regulations,” “Tank 

Systems,” “Closure and Post-Closure Care,” and WAC 173-303-610(2) through WAC 173-303-610(6), 

“Dangerous Waste Regulations,” “Closure and Post-Closure,” and represents the baseline for closure. 

Amendments to this closure plan will be submitted as a permit modification in accordance with 

WAC 173-303-610(3)(b). 

F1.1 Unit Description 

The 221-T Tank System is a non-operational tank system located inside of the 221-T Canyon Building. 

The 221-T Tank System previously contained multi-phasic waste originally comprised of liquids and 

sludge. The liquid portion was primarily rainwater mixed with dilute decontamination solutions. 

The sludge portion contained highly radioactive solids that were primarily dirt, sandblasting grit, oil, and 

grease from T-Plant decontamination operations. Liquids have naturally evaporated from the tank waste, 

leaving only dry waste residues below the level of detection by the tank level indicators; therefore, the 

level is effectively zero. The last addition of waste to the tank system occurred in June 1999 when the 

tank system was isolated and permanently removed from service. Further acceptance of dangerous or 

mixed waste is not authorized. 

The 221-T Tank System consists of six tanks (Tank 5-6, Tank 5-7, Tank 5-9, Tank 6-1, Tank 11-R, and 

Tank 15-1), the 211-T Sump, the 5-8 sump, associated piping, and ancillary equipment. The six tanks are 

stainless steel, closed bottom tanks of varying size that have been isolated from further waste addition and 

are, therefore, considered non-operational (Figure F-1). The 5-8 sump is located in 221-T Cell 5R below 

Tank 5-7. The 211-T Sump is located between the 2706-T Building and the 221-T Building and has been 

isolated and is awaiting closure. The six tanks, 211-T Sump, 5-8 sump, and waste transfer piping and 

ancillary equipment leading from the tanks to the first isolation point will be closed under this plan. 

The 221-T Tank System pre-dates the effective date of mixed waste (August 19, 1987) and the 

subsequent secondary containment and tank control requirements required by 40 CFR 264, “Standards for 

Owners and Operators of Hazardous Waste Treatment, Storage, and Disposal Facilities,” Subpart J, 

“Tank Systems,” and WAC 173-303-640. No individual secondary containment is provided for each tank. 

Any overflow or leakage from Tanks 5-6, 5-9, 6-1, 11-R, or 15-1 would have been collected in the 24 

inch cell drain header then flowed to cell 5-R and collected in the 5-8 sump at the bottom of cell 5R. Any 

leaks or overflow from Tank 5-7 would have been collected in the 5-8 sump. The 5-8 sump is equipped 

with level indication and a remote display and alarm panel in the 221-T Operating Gallery. 

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-640
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The 221-T Tank System is located inside the 221-T Canyon facility, no liquid waste remains within the 

tank system, and the 221-T Tank System has been isolated from any further waste addition. Therefore, the 

221-T Tank System is concluded to be in a safe configuration for an extended closure period. The 221-T 

Canyon facility is part of the Canyon Disposition Initiative (CDI). In addition, the T-Plant Complex OUG 

is included in the Tri-Party Agreement (TPA) (Hanford Federal Facility Agreement and Consent Order 

[Ecology et al., 1989a]) Action Plan (Hanford Federal Facility Agreement and Consent Order Action 

Plan [Ecology et al., 1989b]), Section 6, “Treatment Storage and Disposal Unit Process,” and Section 8, 

“Facility Disposition Process.”  

TPA Action Plan Section 6.1: 

Some of the TSD groups/units (primarily those located within large processing facilities) will be 

integrated with the disposition of the facility, and therefore closed in accordance with the process 

defined in Section 8.0. These units are those that have physical closure actions that need to be done in 

conjunction with the physical disposition actions in the facility (e. g. removal of structural 

components). 

Figure F-1. T-Plant Complex 221-T Tank System 

The strategy for the entire T-Plant Complex is a coordinated closure for both the RCRA closing units and 

CDI activities. When the 221-T Canyon Building is closed, the TPA (Ecology et al., 1989a) is anticipated 

to contain a milestone related to a past practice and treatment, storage, and disposal (TSD) unit 

disposition similar to what has been established for B-Plant and the Plutonium-Uranium Extraction Plant. 

Post-closure requirements for DWMUs in the 221-T Canyon Building will be required. The Permittees 
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will submit a permit modification to amend Addendum H that will coincide with coordination activities 

and past practice disposition under the TPA (Ecology et al., 1989a). Final closure of the tanks, sump, 

piping, and ancillary equipment will occur during the CDI activities for the T-Plant Complex. 

F1.1.1 Maximum Waste Inventory 

No incompatible wastes have been stored in the 221-T Tank System, and the last addition of waste to 

these tanks occurred on June 3, 1999. The maximum waste inventory of the 221-T Tank System is the 

maximum capacity of the 221-T Tank System as identified in Table F-1. 

Table F-1. Maximum Waste Inventory of the 221-T Tank System 

Tank Number Maximum Waste Inventory 

5-6 19,305 Liters (5,100 Gallons) 

5-9 18,170 Liters (4,800 Gallons) 

5-7 52,995 Liters (14,000 Gallons) 

6-1 52,995 Liters (14,000 Gallons) 

11-R 52,995 Liters (14,000 Gallons) 

15-1 52,995 Liters (14,000 Gallons) 

Sump 5-8 187,000 Liters (49,400 Gallons) 

F2 Closure Performance Standard 

Closure performance standards for the 221-T Tank System will be based on requirements found in 

WAC 173-303-640(8), “Tank Systems”, “Closure and Post-Closure Care,” and WAC 173-303-610(2), 

“Dangerous Waste Regulations,” “Closure and Post-Closure.” WAC 173-303-610(2) requires closure of 

the facility in a manner that: 

 Minimizes the need for further maintenance

 Controls, minimizes or eliminates to the extent necessary to protect human health and the

environment, post-closure escape of dangerous waste, dangerous constituents, leachate, contaminated

runoff, or dangerous waste decomposition products to the ground, surface water, groundwater, or the

atmosphere

 Returns the land to the appearance and use of surrounding land areas to the degree possible given the

nature of the previous dangerous waste activity

Waste residue is not anticipated to be removed from the 221-T Tank System during final closure activities 

under T-Plant CDI activities. Therefore, 221-T Tank System closure performance standards will include 

the requirements outlined in WAC-173-303-610(b) concerning post-closure care for units where waste 

will remain after closure.  

These performance standards are addressed in the Sections F2.1 and F3.11 of this closure plan. 
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F2.1 Closure Levels 

The 221-T Tank System will be closed to the performance standards identified in WAC 173-303-610 in 

coordination with T-Plant CDI activities. The waste residue is anticipated to be left within the 221-T Tank 

System tanks; therefore, the DWMU will close as a landfill in accordance with requirements outlined in 

WAC 173-303-645(6), “Dangerous Waste Regulations,” “Releases from Regulated Units,” and will 

require post-closure care. Location of the 221-T Tank System inside of the 221-T Canyon Building and 

any post-closure care coordinated with T-Plant CDI activities will control, minimize, or eliminate the 

potential release of any dangerous waste constituents, leachate, contaminated runoff, or dangerous waste 

decomposition products to the ground, surface water, groundwater, or atmosphere. Final closure of the 

221-T Tank System will be achieved in conjunction with T-Plant Complex CDI activities.  

F3 Closure Activities 

Anticipated closure activities for the 221-T Tank System include grouting of the tanks and the associated 

T-Plant Canyon cells and placement of a final cover in coordination with T-Plant Complex CDI activities. 

Knowledge of historical operations, the current non-operational configuration of the 221-T Tank System, 

and the isolated location of the tanks within the 221-T Canyon cells, leads to the conclusion that the 

221-T Tank System is in a safe configuration for an extended closure period. The 221-T Tank System will 

undergo final RCRA closure as a landfill in conjunction with the CDI activities. Should these closure 

activities change, a permit modification request will be submitted to amend this closure plan to coincide 

with past practice disposition under the TPA (Ecology et al., 1989a). 

Due to the extended closure period that will be required to complete closure activities, closure activities 

have been divided into near-term and extended period activities.  

Near-term closure activities are as follows: 

 Identify known operating history for the 221-T Tank System (completed; see Section F1.1).

 Review the most recent visual inspection of the 221-T Tank System (completed; see Attachment A).

 Continue inspection of the 221-T Tank System in accordance with the requirements in Addendum I,

“Inspection Plan.”

Extended closure activities include the following: 

 The 221-T Tank System will remain in place and be managed under the final T-Plant Complex CDI

activities.

 Waste residue will be sampled (if necessary).

 Tanks and surrounding cells will be filled with grout in coordination with the T-Plant Complex CDI.

 A cover will be placed in coordination with the T-Plant Complex CDI.

F3.1 Health and Safety Requirements 

Closure will be performed to ensure the safety of personnel and the surrounding environment. Qualified 

personnel will perform any necessary closure activities in compliance with established safety and 

environmental procedures. Personnel will be equipped with appropriate personal protective equipment. 

Qualified personnel will be trained in applicable safety and environmental procedures in accordance with 

the Solid Waste Operations Complex T-Plant, Addendum G, “Personnel Training,” and will have 
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appropriate training and experience in sampling activities. Field operations will be performed in 

accordance with applicable health and safety requirements. 

The Permittees have instituted training or qualification programs to meet training requirements imposed 

by regulations, DOE orders, and national standards such as those published by the American National 

Standards Institute/American Society of Mechanical Engineers. For example, the environmental, safety, 

and health training program provides workers with the knowledge and skills necessary to execute 

assigned duties safely. Field personnel typically have completed the following training before starting 

work:  

 Occupational Safety and Health Administration 40-Hour Hazardous Waste Worker Training

 8-Hour Hazardous Waste Worker Refresher Training (as required)

 Hanford General Employee Training

Project-specific safety training addressed explicitly to the project and the day’s activity will be provided 

that includes the following:  

 Training will provide the knowledge and skills that sampling personnel need to perform work safely

and in accordance with quality assurance requirements.

 Samplers are required to be qualified in the type of sampling being performed in the field.

In addition, pre-job briefings will be performed to evaluate activities and associated hazards by 

considering the following factors:  

 Objective of the activities

 Individual tasks to be performed

 Hazards associated with the planned tasks

 Environment in which the job will be performed

 Facility where the job will be performed

 Equipment and material required

 Safety protocols applicable to the job

 Training requirements for individuals assigned to perform the work

 Level of management control

 Proximity of emergency contacts

Training records are maintained for each employee in an electronic training record database. 

The Permittees training organization maintains the training records system.  

F3.2 Removal of Wastes and Waste Residues 

No liquid waste remains in the 221-T Tank System, and removal of solid waste residues is not 

anticipated. Therefore, this section is not applicable. 

F3.3 Unit Components, Parts, and Ancillary Equipment 

The 221-T Tank System tanks, sumps, piping, and ancillary equipment will remain in place pending final 

disposition under the CDI activities and RCRA corrective actions associated with the T-Plant 

Complex OUG.  
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F3.4 Inspection of Units Before Decontamination 

Decontamination activities are not planned for the 221-T Tank System. 

F3.5 Decontamination 

Decontamination activities are not planned for the 221-T Tank System. 

F3.6 Identifying and Managing Contaminated Environmental Media 

The 221-T Tank System is located inside the 221-T Canyon. Contaminated environmental media is not 

anticipated. 

F3.7 Confirming Closure 

The 221-T Tank System will be closed in conjunction with T-Plant CDI activities. All dangerous or 

mixed waste has been removed using the practices commonly employed to remove waste from the tanks 

(i.e., pumping), although solid residue remains in an amount undetectable by the level detection system of 

the tank. The 221-T Tank System is located inside the 221-T Canyon Building; therefore, any potential 

releases of dangerous or mixed waste will be contained within the 221-T Canyon Building. The 221-T 

Tank System has been isolated preventing addition of waste. Post-closure escape of dangerous waste and 

any associated dangerous waste constituents, leachate, contaminated runoff, and dangerous waste 

decomposition products to the ground, surface water, groundwater, or air is not anticipated. Post-closure 

care of the 221-T Tank System will be identified for the 221-T Canyon Building during the T-Plant 

Complex CDI. 

F3.8 Sampling and Analysis and Constituents to Be Analyzed 

F3.8.1 Sampling and Analysis Plan 

Sampling and analysis of the 221-T Tank System residue, if deemed necessary, will be identified and 

performed in conjunction with T-Plant CDI activities. As part of the CDI, a data quality objectives (DQO) 

process will be conducted to determine any data needs necessary to support final disposition of the 221-T 

Canyon Building. The T-Plant Complex OUG Part A Form identifies potential characteristics of the waste 

in the tanks, using waste numbers for the chemicals potentially received, and will be used during the 

DQO process.  

F3.9 Role of the Independent Qualified Registered Professional Engineer 

An independent, qualified, registered, professional engineer will be retained to provide certification of the 

closure and sign the closure certification as required by WAC 173-303-610(6). The resulting engineering 

report will be retained in the operating record. 

F3.10 Closure Certification 

In accordance with WAC 173-303-610(6), certification that the DWMU has been closed in accordance 

with the specifications in this closure plan will be submitted to Ecology by registered mail within 60 days 

of completion of 221-T Tank System DWMU closure. The certification will be signed by the owner or 

operator and by an independent, qualified, registered, professional engineer.  
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F3.11 Conditions that will be Achieved when Closure is Complete 

Upon completion of the near-term closure activities, the 221-T Tank System will remain in an “as-is” 

state. Post-closure requirements for DWMUs in the 221-T Canyon Building will be required. 

The Permittees will submit a permit modification to amend this closure plan to coincide with coordination 

activities with past practice disposition under the TPA Action Plan (Ecology et al., 1989b), Chapter 8.0, 

“Facility Disposition Process.” The 221-T Tank System will undergo final closure under the CDI 

activities associated with the T-Plant Complex OUG.  

F4 Closure Schedule and Time Frame 

Several near-term closure activities have been completed and documented in this closure plan. 

This DWMU is located within the 221-T Canyon building, a large operating facility that currently serves 

as both waste treatment and storage at the Hanford Site for multiple waste streams. The TPA Action Plan 

(Ecology et al., 1989b) identified that some TSD groups/units (primarily those located within large 

processing facilities) will be integrated with the disposition of the facility. Those units have physical 

closure actions that need to be done in conjunction with the physical disposition actions in the facility 

(e.g., removal of structural components). 

Chapter 8.0, “Facility Disposition Process,” of the TPA Action Plan (Ecology et al., 1989b), contains the 

process for determining final disposition of facilities like the T-Plant Complex. An extended closure 

period is required for closure of the 221-T Tank System to coordinate closure activities with the T-Plant 

Complex closure. The extended closure activities will occur under the CDI activities associated with 

T-Plant Complex OUG. T-Plant Complex OUG cleanup actions are included in the Central Plateau 

Cleanup Actions which are outlined in the annual Hanford Lifecycle Scope, Schedule, and Cost Report 

required by TPA (Ecology et al., 1989a) Milestone M-036-01. 

Approval of this closure plan will grant the Hanford Site an extended closure period for performance of 

extended closure activities in accordance with WAC 173-303-610(4)(c), and a separate extension request 

will not be filed. 

F5 Closure Costs 

An annual report outlining updated projections of anticipated closure costs for the Hanford Facility TSD 

units having final status is not required per Permit Condition II.H. 
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Attachment A 

HNF-8812, Revision 1, T Plant Cell Investigation Phase II Report 
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Addendum H – SWOC Closure Units 1 

H2 T-Plant Complex 2 

H2.G. Appendix G – 2706-TB Tank System 3 

G1 Introduction 4 

This appendix discusses closure activities for the T-Plant Complex Operating Unit Group (OUG) 5 

(T-Plant Complex) 2706-TB Tank System dangerous waste management unit (DWMU), hereinafter 6 

referred to as the 2706-TB Tank System. The Permittee has concluded that the 2706-TB Tank System 7 

will no longer be utilized for future receipts of dangerous waste and has, therefore, decided to coordinate 8 

closure of the DWMU with final closure of the T-Plant Complex OUG. Closure will be performed in 9 

accordance with the included schedule.  10 

This closure plan complies with WAC 173-303-640(8), “Dangerous Waste Regulations,” “Tank 11 

Systems,” “Closure and Post-Closure Care,” and WAC 173-303-610(2) through WAC 173-303-610(6), 12 

“Dangerous Waste Regulations,” “Closure and Post-Closure,” and represents the baseline for closure. 13 

Amendments to this closure plan will be submitted as a permit modification in accordance with 14 

WAC 173-303-610(3)(b).  15 

G1.1 Unit Description 16 

The 2706-TB Tank System (Figure A-1) includes the following components: 17 

 Storage tank T-XX-2706-22018 

 Storage tank T-XX-2706-22119 

 2706-TB enclosure building (including built-in sump)20 

 Piping21 

 Ancillary equipment22 

The 2706-TB Tank System enclosure was constructed to enclose the 2706-TB tanks that managed liquid 23 

mixed waste generated in the 2706-T and 2706-TA Buildings. The 2706-TB enclosure primary purpose is 24 

enclosure of the tank system; therefore, it is included in this closure plan. 25 

The 2706-TB Tank System enclosure is 9.5 m (31 ft) wide, 14 m (46 ft) long, and 9.6 m (31 ft) high. 26 

The building is constructed of prefabricated steel and has a concrete foundation and floor. The 2706-TB 27 

Tank System enclosure contains the two storage and treatment tanks, provides secondary containment, 28 

and includes a chemical addition room located at the north end of the enclosure. The chemical addition 29 

room is not included in the closing portion of the 2706-TB Tank System. 30 

The two stainless steel storage tanks were removed from service and will no longer be utilized for waste 31 

storage. T-XX-2706-T-220 was removed from service after the tank corroded. As part of removal of the 32 

tanks from active service, both tanks have been confirmed to be empty and have had their inlets and 33 

outlets blanked to prevent any addition of material to the tanks. The pipe blanking was witnessed by the 34 

Washington State Department of Ecology and documented with pictures.  35 

Secondary containment for the 2706-TB Tank System consists of a concrete berm with an external liner 36 

made of a high-density epoxy coating that is free of crack and gaps. The 2706-TB Building contains a 37 

sump that provides secondary containment for liquid decontamination waste and other compatible and 38 

accepted liquid mixed waste. The secondary containment sump is fully functional, and liquids can be 39 

removed manually, if needed. 40 
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Waste transfer piping is either located over secondary containment structures or double contained using 1 

prefabricated pipe-in-pipe systems. The inner sleeve piping provides primary containment, and the outer 2 

sleeve provides secondary containment.  3 

All valves and associated non-encased piping located above the storage tanks are inside a foundation with 4 

a special protective coating system that serves as the secondary containment. 5 

The 2706-TB Tank System does not currently manage dangerous or mixed waste. Future acceptance of 6 

dangerous or mixed waste is not authorized within the 2706-TB Tank System DWMU. The 2706-TB 7 

Tank System is located near the 221-T Canyon facility, which is part of the Canyon Disposition Initiative 8 

(CDI). In addition, the T-Plant Complex is included in the Tri-Party Agreement (TPA) (Hanford Federal 9 

Facility Agreement and Consent Order [Ecology et al., 1989a]) Action Plan (Hanford Federal Facility 10 

Agreement and Consent Order Action Plan [Ecology et al., 1989b]), Section 6, “Treatment, Storage, and 11 

Disposal Unit Process,” and Section 8, “Facility Disposition Process.”  12 

TPA Action Plan Section 6.1: 13 
Some of the TSD groups/units (primarily those located within large processing facilities) will be 14 
integrated with the disposition of the facility, and therefore closed in accordance with the process 15 
defined in Section 8.0. These units are those that have physical closure actions that need to be done in 16 
conjunction with the physical disposition actions in the facility (e.g. removal of structural 17 
components). 18 

The strategy for the entire T-Plant Complex is a coordinated closure for both Resource Conservation and 19 

Recovery Act of 1976 (RCRA) closing units and the CDI activities. The 2706-TB Tank System is in a safe 20 

configuration for an extended closure period. Final clean closure verification will occur during CDI 21 

activities for the T-Plant Complex. 22 

G1.1.1 Maximum Waste Inventory 23 

No incompatible wastes have been added into the 2706-TB Tank System. The maximum waste inventory 24 

of the 2706-TB Tank System is the maximum capacity of the 2706-TB Tank System as identified in 25 

Table G-1.  26 

Table G-1. Maximum Waste Inventory of the 221-T Tank System 

Tank Number Maximum Waste Inventory 

T-XX-2706-220 56,781 Liters (15,000 Gallons) 

T-XX-2706-221 22,712 Liters (6,000 Gallons) 

2706-TB Enclosure Sump 60,300 Liters (15,930 Gallons) 

27 
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1 

Figure G-1. T-Plant Complex Operating Unit Group 2706-TB Tank System 2 

G2 Closure Performance Standard 3 

Closure performance standards for the 2706-TB Tank System will be based on requirements found in 4 

WAC 173-303-640(8) and WAC 173-303-610(2). WAC 173-303-640(8) states:  5 

At the closure of a tank system, the owner or operator must remove or decontaminate all waste 6 

residues, contaminated containment system components (liners, etc.), contaminated soils, and 7 

structures and equipment contaminated with waste, and manage them as dangerous waste.  8 

WAC 173-303-610(2) requires closure of the facility in a manner that: 9 

 Minimizes the need for further maintenance10 

 Controls, minimizes, or eliminates, to the extent necessary, to protect human health and the11 

environment, post-closure escape of dangerous waste, dangerous constituents, leachate, contaminated12 

runoff, or dangerous waste decomposition products to the ground, surface water, groundwater, or the13 

atmosphere14 

 Returns the land to the appearance and use of surrounding land areas, to the degree possible, given the15 

nature of the previous dangerous waste activity.16 

These performance standards are addressed in Sections G2.1 and G3.11 of this closure plan. 17 



PERMIT MODIFICATION REQUEST WA7890008967, PART V, CLOSURE UNIT GROUP 7 
OCTOBER 24, 2013  T-PLANT COMPLEX 

G-4 

G2.1 Clean Closure Levels 1 

The 2706-TB Tank System will be clean closed to the performance standards identified in 2 

WAC 173-303-610 and WAC 173-303-640(8) in coordination with T-Plant CDI activities. The 2706-TB 3 

Tank System, including the enclosure, will be removed as part of the T-Plant CDI activities. Removal of 4 

the tanks, piping, enclosure, and ancillary equipment will control, minimize, or eliminate the potential 5 

release of any dangerous waste constituents, leachate, contaminated runoff, or dangerous waste 6 

decomposition products to the ground, surface water, groundwater, or atmosphere. Final closure of the 7 

2706-TB Tank System will be achieved in conjunction with T-Plant Complex CDI activities.  8 

G3 Closure Activities 9 

As a waste management unit, a clean closure determination for the 2706-TB Tank System will be based 10 

on a review of the operational history and removal of the tanks, piping, ancillary equipment, and 11 

enclosure. Based on a review of the operational history, the 2706-TB Tank System is concluded to be in a 12 

safe configuration and will be clean closed under RCRA in conjunction with CDI activities. Final removal 13 

to demonstrate clean closure will be performed during the T-Plant Complex cleanup activities consistent 14 

with the CDI activities.  15 

Due to the extended closure period that will be required to complete closure activities, closure activities 16 

have been divided into near-term and extended period activities.  17 

The near-term closure activity required to achieve and verify clean closure is as follows: 18 

 Review operational history (completed; see Section G3.3.).19 

Extended closure activity includes : 20 

 Removal of the 2706-TB Tank System to confirm RCRA clean closure standards in coordination with21 

CDI activities for the T-Plant Complex OUG.22 

G3.1 Health and Safety Requirements 23 

Closure will be performed to ensure safety of personnel and the surrounding environment. Qualified 24 

personnel will perform any necessary closure activities in compliance with established safety and 25 

environmental procedures. Personnel will be equipped with appropriate personal protective equipment. 26 

Qualified personnel will be trained in applicable safety and environmental procedures in accordance with 27 

the Solid Waste Operations Complex T-Plant, Addendum G, “Personnel Training,” and will have 28 

appropriate training and experience in sampling activities. Field operations will be performed in 29 

accordance with applicable health and safety requirements. 30 

The Permittees have instituted training or qualification programs to meet training requirements imposed 31 

by regulations, DOE orders, and national standards such as those published by the American National 32 

Standards Institute/American Society of Mechanical Engineers. For example, the environmental, safety, 33 

and health training program provides workers with the knowledge and skills necessary to execute 34 

assigned duties safely. Field personnel typically have completed the following training before starting 35 

work:  36 

 Occupational Safety and Health Administration 40-Hour Hazardous Waste Worker Training37 

 8-Hour Hazardous Waste Worker Refresher Training (as required)38 

 Hanford General Employee Training39 



PERMIT MODIFICATION REQUEST WA7890008967, PART V, CLOSURE UNIT GROUP 7 
OCTOBER 24, 2013  T-PLANT COMPLEX 

G-5 

Project-specific safety training addressed explicitly to the project and the day’s activity will include 1 

training that provides the knowledge and skills needed for sampling personnel to perform work safely and 2 

in accordance with quality assurance requirements. 3 

In addition, pre-job briefings will be performed to evaluate activities and associated hazards by 4 

considering the following factors:  5 

 Objective of the activities6 

 Individual tasks to be performed7 

 Hazards associated with the planned tasks8 

 Environment in which the job will be performed9 

 Facility where the job will be performed10 

 Equipment and material required11 

 Safety protocols applicable to the job12 

 Training requirements for individuals assigned to perform the work13 

 Level of management control14 

 Proximity of emergency contacts15 

Training records are maintained for each employee in an electronic training record database. 16 

The Permittees training organization maintains the training records system.  17 

G3.2 Removal of Wastes and Waste Residues 18 

The 2706-TB Tank System does not currently contain wastes or waste residues and has been blinded off; 19 

therefore, it is no longer able to accept dangerous or mixed waste. The last waste was removed in April 20 

2004. During T-Plant CDI activities, the tanks, piping, enclosure, and ancillary equipment will be 21 

removed. A waste determination will be performed, and the 2706-TB Tank System components will be 22 

disposed of at an approved treatment, storage, and disposal (TSD) facility, as necessary. The 2706-TB 23 

Tank System is in a safe configuration for an extended closure period. 24 

G3.3 Unit Components, Parts, and Ancillary Equipment 25 

The 2706-TB Tank System includes the two tanks, piping, enclosure, and ancillary equipment. 26 

The 2706-TB Tank System will not be removed as part of the near-term closure activities and will remain 27 

in place pending final disposition under the CDI activities and RCRA corrective actions associated with 28 

the T-Plant Complex OUG.  29 

G3.4 Inspection of Units Before Decontamination 30 

Decontamination activities are not planned for the 2706-TB Tank System. 31 

G3.5 Decontamination 32 

Decontamination activities are not planned for the 2706-TB Tank System. 33 

G3.6 Identifying and Managing Contaminated Environmental Media 34 

The 2706-TB Tank System enclosure provides secondary containment for the tanks. Piping and ancillary 35 

equipment are located over secondary containment. Contaminated environmental media is not anticipated. 36 



PERMIT MODIFICATION REQUEST WA7890008967, PART V, CLOSURE UNIT GROUP 7 
OCTOBER 24, 2013  T-PLANT COMPLEX 

G-6 

G3.7 Confirming Clean Closure 1 

The 2706-TB Tank System will be clean closed. All dangerous or mixed waste has been previously 2 

removed. The tanks, piping, enclosure, and ancillary equipment will be removed, as required, for clean 3 

closure determination in accordance with WAC 173-303-640(8)(b). A waste determination will be 4 

performed, and the waste will be disposed of in an approved TSD facility. Therefore, post-closure escape 5 

of dangerous waste and any associated dangerous waste constituents, leachate, contaminated runoff, and 6 

dangerous waste decomposition products to the ground, surface water, groundwater, or air is 7 

not anticipated. 8 

During CDI activities for the T-Plant Complex OUG, final clean closure will be confirmed for the 9 

2706-TB Tank System. 10 

G3.8 Sampling and Analysis and Constituents to Be Analyzed 11 

G3.8.1 Sampling and Analysis Plan 12 

Sampling for the 2706-TB Tank System is not anticipated. The 2706-TB Tank System has no 13 

documented releases of dangerous waste to the environment and is currently empty. Sampling and 14 

analysis of the 2706-TB Tank System, if deemed necessary for waste management and removal of the 15 

tank system, will be identified and performed in conjunction with T-Plant CDI activities and as part of the 16 

waste determination process. 17 

After removal of the 2706-TB Tank System, if any items of concern in the area are noted, a revised 18 

closure plan will be submitted as a permit modification request and a sampling and analysis plan will be 19 

proposed. 20 

G3.9 Role of the Independent Qualified Registered Professional Engineer 21 

An independent, qualified, registered, professional engineer will be retained to provide certification of the 22 

closure and sign the closure certification as required by WAC 173-303-610(6). The resulting engineering 23 

report will be retained in the operating record. 24 

G3.10 Closure Certification 25 

In accordance with WAC 173-303-610(6), certification that the DWMU has been closed in accordance 26 

with the specifications in this closure plan will be submitted to Ecology by registered mail within 60 days 27 

of completion of 2706-TB Tank System DWMU closure. The certification will be signed by the owner or 28 

operator and by an independent, qualified, registered, professional engineer.  29 

G3.11 Conditions that will be Achieved when Closure is Complete 30 

Upon completion of the near-term closure activities, the 2706-TB Tank System will remain in an “as-is” 31 

state with the tanks, piping, enclosure, and ancillary equipment remaining in place under the T-Plant CDI 32 

activities. The 2706-TB Tank System will undergo final disposition under the CDI activities associated 33 

with the T-Plant Complex OUG. A permit modification request will be submitted after clean closure has 34 

been confirmed to remove the 2706-TB Tank System DWMU from the sitewide permit active DWMUs. 35 

G4 Closure Schedule and Time Frame 36 

This DWMU is located near the T-Plant Canyon building, a large operating facility that currently serves 37 

as both waste treatment and storage at Hanford for multiple waste streams. The TPA Action Plan 38 

(Ecology et al., 1989b) identified some TSD groups/units (primarily those located within large processing 39 
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facilities) that will be integrated with the disposition of the facility. Those units have physical closure 1 

actions that need to be done in conjunction with the physical disposition actions in the facility 2 

(e.g., removal of structural components). 3 

Ecology Publication 94-111, Guidance for Clean Closure of Dangerous Waste Units and Facilities 4 

(Section 11.0, “Coordination of Closure and Corrective Action or Other Cleanup Activities”), allows for 5 

the use of alternative requirements when coordinating RCRA closure activities with other cleanup 6 

activities at a facility. An extended closure period is required for the 2706-TB Tank System to coordinate 7 

closure activities with the T-Plant Complex closure. The extended closure activities will occur under the 8 

CDI activities associated with T-Plant Complex OUG. T-Plant Complex OUG cleanup actions are 9 

included in the Central Plateau Cleanup Actions which are outlined in the annual Hanford Lifecycle 10 

Scope, Schedule, and Cost Report required by TPA (Ecology et al., 1989a) Milestone M-036-01. 11 

Approval of this closure plan will grant the Hanford Site an extended closure period for performance of 12 

the removal activities, in accordance with WAC 173-303-610(4)(c), and a separate extension request will 13 

not be filed (Figure G-2). 14 

G5 Closure Costs 15 

An annual report outlining updated projections of anticipated closure costs for the Hanford Facility TSD 16 

units having final status is not required per Permit Condition II.H. 17 

18 

Figure G-2. 2706-TB Tank System Closure Schedule Activities 19 
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Attachment A 1 

T-Plant 2706-TB Tank System 2 

RCRA Records Review and Visual Inspection Supporting Documentation 3 
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Addendum H – SWOC Closure Units 1 

H2 T-Plant Complex 2 

H2.H Appendix H - 221-T Railroad Cut 3 

H1 Introduction 4 

This appendix discusses closure activities for the T-Plant Complex Operating Unit Group (OUG) 5 

(T-Plant Complex) 221-T Railroad Cut dangerous waste management unit (DWMU). The Permittee has 6 

concluded that the 221-T Railroad Cut will no longer be utilized for future receipts of dangerous waste 7 

and will coordinate closure of the DWMU with final closure of the T-Plant Complex OUG. Closure will 8 

be performed in accordance with the included schedule. 9 

This closure plan complies with WAC 173-303-610(2) through WAC 173-303-610(6), “Dangerous Waste 10 

Regulations,” “Closure and Post-Closure,” and represents the baseline for closure. Amendments to this 11 

closure plan will be submitted as a permit modification in accordance with WAC 173-303-610(3)(b). 12 

H1.1 Unit Description 13 

The 221-T Railroad Cut is an uncovered gravel area located on the north end of the T-Plant Canyon 14 

Building outside of the 221-T Railroad Tunnel. The 221-T Railroad Cut was used to store mixed waste in 15 

a <90-day storage or satellite accumulation area (SAA) while being transferred into or out of the 221-T 16 

Railroad Tunnel. 17 

The 221-T Railroad Cut was used for storing containers of various sizes and volumes and a variety of 18 

waste streams to ensure adequate capacity and operational flexibility in support of T-Plant activities. 19 

The 221-T Railroad Cut is approximately 27 m (90 ft) long by 15 m (50 ft) wide at the fence and 8 m 20 

(25 ft) wide at the 221-T Railroad Tunnel end (Figure H-1). 21 

The 221-T Railroad Cut does not currently store mixed waste. Future storage of dangerous, mixed, or 22 

Toxic Substances Control Act of 1976 (TSCA)-polychorinated biphenyl (PCB) waste is not authorized 23 

within the 221-T Railroad Cut DWMU. The 221-T Railroad Cut is located near the 221-T Canyon 24 

facility, which is part of the Canyon Disposition Initiative (CDI). In addition, the T-Plant Complex is 25 

included in the Tri-Party Agreement (TPA) (Hanford Federal Facility Agreement and Consent Order 26 

[Ecology et al., 1989a) Action Plan (Hanford Federal Facility Agreement and Consent Order Action Plan 27 

[Ecology et al., 1989b), Section 6, “Treatment Storage and Disposal Unit Process,” and Section 8, 28 

“Facility Disposition Process.”  29 

TPA Action Plan Section 6.1: 30 
Some of the TSD groups/units (primarily those located within large processing facilities) will be 31 
integrated with the disposition of the facility, and therefore closed in accordance with the process 32 
defined in Section 8.0. These units are those that have physical closure actions that need to be done in 33 
conjunction with the physical disposition actions in the facility (e.g. removal of structural 34 
components). 35 

The strategy for the entire T-Plant Complex is a coordinated closure for both Resource Conservation and 36 

Recovery Act of 1976 (RCRA) closing units and CDI activities. The 221-T Railroad Cut is in a safe 37 

configuration for an extended closure period. Final clean closure verification sampling will occur during 38 

CDI activities for the T-Plant Complex. 39 
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H1.1.1 Maximum Waste Inventory 1 

No permitted RCRA waste container storage was identified at the 221-T Railroad Cut during the T-Plant 2 

operating records review. Therefore, no maximum waste inventory is presented. Weekly inspection 3 

records of the <90-day storage area and SAA identified that the 221-T Railroad Cut stored mixed waste. 4 

5 

Figure H-1. T-Plant Complex Operating Unit Group 221-T Railroad Cut Outdoor Container Storage Area 6 

H2 Closure Performance Standards 7 

Closure performance standards for the 221-T Railroad Cut will be based on requirements found in 8 

WAC 173-303-610(2), which requires closure of the facility in a manner that:  9 

 Minimizes the need for further maintenance10 

 Controls, minimizes, or eliminates, to the extent necessary, to protect human health and the11 

environment, post-closure escape of dangerous waste, dangerous constituents, leachate, contaminated12 

runoff, or dangerous waste decomposition products to the ground, surface water, groundwater, or the13 

atmosphere; and14 

 Returns the land to the appearance and use of surrounding land areas, to the degree possible, given the15 

nature of the previous dangerous waste activity16 

These performance standards are addressed in Sections H2.1 and H3.13 of this closure plan. 17 



PERMIT MODIFICATION REQUEST WA7890008967, PART V, CLOSURE UNIT GROUP 7 
OCTOBER 24, 2013  T-PLANT COMPLEX 

H-3 

H2.1 Clean Closure Levels 1 

The 221-T Railroad Cut will be clean closed using clean closure levels required for soil. However, 2 

confirmation sampling of clean closure levels will not be performed until the T-Plant Complex CDI is 3 

initiated. In accordance with WAC 173-303-610(2)(b)(i) for soil, clean closure levels will be the numeric 4 

cleanup levels calculated using unrestricted use exposure assumptions according to the WAC 173-340, 5 

“Model Toxics Control Act—Cleanup” (MTCA) regulations (WAC 173-340-700, “Overview of Cleanup 6 

Standards,” through -760, “Sediment Cleanup Standards,” excluding WAC 173-340-745, “Soil Cleanup 7 

Standards for Industrial Properties”). These numeric cleanup levels will be calculated according to the 8 

MTCA (WAC 173-340) Method B unrestricted use standards current at the time of closure. 9 

Sampling and analysis will verify clean closure for the 221-T Railroad Cut. Sampling and analysis of the 10 

221-T Railroad Cut will occur in conjunction with CDI activities for the T-Plant Complex OUG. 11 

If sampling and analysis activities indicate contamination above the MTCA (WAC 173-340) Method B 12 

unrestricted use standards, potential remediation or decontamination would be incorporated with the 13 

cleanup activities. Any required changes to this closure plan and the included sampling and analysis plan 14 

(SAP) will be submitted as a permit modification in accordance with WAC 173-303-610(3)(b). 15 

H3 Closure Activities 16 

As a container management unit, clean closure determination for the 221-T Railroad Cut is based on a 17 

review of the operational history, operating records (including any dangerous and mixed waste releases), 18 

waste management records, and visual inspection of the area to verify that waste-related staining is not 19 

present. Based on these reviews, the 221-T Railroad Cut is concluded to be in a safe configuration and 20 

will be clean closed under RCRA in conjunction with CDI activities. Final verification sampling of clean 21 

closure will be performed during T-Plant Complex cleanup activities consistent with the CDI. Sampling 22 

of the gravel area will be conducted via a SAP (Section H3.10) to demonstrate that clean closure numeric 23 

levels have been achieved. 24 

Due to the extended closure period that will be required to complete closure activities, closure activities 25 

have been divided into near-term and extended period activities.  26 

The following near-term closure activities are required to achieve and verify clean closure: 27 

 Remove all mixed waste inventory (completed; see Section H3.2).28 

 Review waste container storage, operating, and inspection records for periods of mixed waste storage29 

(completed; see Section H3.3).30 

 Perform a visual inspection of the gravel surface (completed; see Section H3.3).31 

 Add 221-T Railroad Cut to the Waste Information Data System (WIDS) Database (see Section H3.8).32 

Extended closure activities includes: 33 

 Sampling and analysis to confirm RCRA clean closure standards in coordination with CDI activities34 

for the T-Plant Complex OUG.35 

H3.1 Health and Safety Requirements 36 

Closure will be performed to ensure safety of personnel and the surrounding environment. Qualified 37 

personnel will perform any necessary closure activities in compliance with established safety and 38 

environmental procedures. Personnel will be equipped with appropriate personal protective equipment. 39 
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Qualified personnel will be trained in applicable safety and environmental procedures in accordance with 1 

the Solid Waste Operations Complex (SWOC) T-Plant, Addendum G, “Personnel Training,” and have 2 

appropriate training and experience in sampling activities. Field operations will be performed in 3 

accordance with applicable health and safety requirements. 4 

The Permittees have instituted training or qualification programs to meet training requirements imposed 5 

by regulations, U.S. Department of Energy (DOE) orders, and national standards such as those published 6 

by the American National Standards Institute/American Society of Mechanical Engineers. For example, 7 

the environmental, safety, and health training program provides workers with the knowledge and skills 8 

necessary to execute assigned duties safely. Field personnel typically have completed the following 9 

training before starting work:  10 

 Occupational Safety and Health Administration 40-Hour Hazardous Waste Worker Training11 

 8-Hour Hazardous Waste Worker Refresher Training (as required)12 

 Hanford General Employee Training13 

The following project-specific safety training, addressed explicitly to the project and the day’s activity, 14 

will be provided:  15 

 Training will provide the knowledge and skills that sampling personnel need to perform work safely16 

and in accordance with quality assurance requirements.17 

 Samplers are required to be qualified in the type of sampling being performed in the field.18 

In addition, pre-job briefings will be performed to evaluate activities and associated hazards by 19 

considering the following factors:  20 

 Objective of the activities21 

 Individual tasks to be performed22 

 Hazards associated with the planned tasks23 

 Environment in which the job will be performed24 

 Facility where the job will be performed25 

 Equipment and material required26 

 Safety protocols applicable to the job27 

 Training requirements for individuals assigned to perform the work28 

 Level of management control29 

 Proximity of emergency contacts30 

Training records are maintained for each employee in an electronic training record database. 31 

The Permittees training organization maintains the training records system.  32 

H3.2 Removal of Wastes and Waste Residues 33 

The 221-T Railroad Cut does not currently store mixed waste. Waste management records indicate that 34 

mixed waste was previously stored in the 221-T Railroad Cut under <90-day and SAA storage. The 221-T 35 

Railroad Cut will no longer be used for dangerous, mixed, or TSCA-PCB waste storage. The 221-T 36 

Railroad Cut is in a safe configuration and will be tracked in WIDS until verification sampling is 37 

performed under the SAP. 38 
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H3.3 221-T Railroad Cut Records Review and Visual Inspection 1 

To support development of this closure plan and the SAP, T-Plant Complex OUG operating records were 2 

reviewed (Table H-1). The records review included the following RCRA operating record documents: 3 

facility operating logbooks (including spill reports) and weekly inspections. The RCRA operating record 4 

documents that were reviewed focused on the period during which active mixed waste storage for the 5 

T-Plant Complex OUG SWOC Outdoor Container Storage Areas was addressed under the T-Plant 6 

Complex OUG SWOC Outdoor Container Storage Areas closure plans. The records review included the 7 

time period from October 1985 through July 2010. The records review indicated that no releases of mixed 8 

waste occurred in the 221-T Railroad Cut area. 9 

A visual inspection was performed on September 18, 2013 to identify any dangerous waste-related 10 

staining in the 221-T Railroad Cut. No waste-related staining was identified during the visual inspection; 11 

therefore, only confirmation sampling and analysis to verify clean closure will be performed.  12 

Supporting documentation for the RCRA operating records review and visual inspection is included in 13 

Attachment A. 14 

H3.4 Unit Components, Parts, and Ancillary Equipment 15 

The 221-T Railroad Cut gravel area will not be removed as part of the near-term closure activities. 16 

The 221-T Railroad Cut gravel area will remain in place pending final disposition under the CDI activities 17 

and RCRA corrective actions associated with the T-Plant Complex OUG. 18 

H3.5 Inspection of Units Before Decontamination 19 

Decontamination activities are not planned for the 221-T Railroad Cut. 20 

H3.6 Decontamination 21 

Decontamination activities are not planned for the 221-T Railroad Cut. 22 

H3.7 Identifying and Managing Contaminated Environmental Media 23 

Should contaminated media be identified as a result of confirmation sampling, contaminated materials 24 

will be addressed under the CDI activities and managed, as appropriate. As necessary, treatment or 25 

disposal of the resulting waste will be performed at an approved treatment, storage, and disposal (TSD) 26 

facility. 27 

H3.8 Addition of 221-T Railroad Cut to the WIDS Database 28 

As part of the near-term closure activities, the 221-T Railroad Cut will be added to the WIDS database. 29 

Addition of the 221-T Railroad Cut to the WIDS database will help ensure that the 221-T Railroad Cut is 30 

monitored and controlled until the extended closure activities and verification sampling are completed. 31 

Addition of the 221-T Railroad Cut to the WIDS database will ensure that no unauthorized activity takes 32 

place at the 221-T Railroad Cut (i.e., waste storage and excavation). 33 
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Table H-1. Operating Records Review Summary 

Document Title Document Type Facility Start Date End Date 

Items of 

Concern Noted 

T-Plant Daily Operating Logbook Logbook 221-T Railroad Cut 01/02/1985 06/22/2010 No 

T-Plant Operation Logbook Logbook 221-T Railroad Cut 07/27/2010 04/07/2011 No 

Waste Management Area Daily Inspection 

Data Sheet 

Daily Inspection 221-T Railroad Cut 08/29/2005 12/01/2005 No 

Waste Management Area Daily Inspection 

Data Sheet 

Daily Inspection 221-T Railroad Cut 10/01/2007 04/22/2013 No 

Weekly Surveillance Log, <90-day Storage 

Areas and Satellite Accumulation Areas 

Weekly Inspection 221-T Railroad Cut 06/07/1991 12/20/1999 No 

Treatment Facility Waste Management 

Weekly Inspection Log Sheet 

Treatment Facility Waste Management Area 

Daily Inspection Log Sheet 

Treatment Facility Waste Management Area 

Weekly Inspection Data Sheet 

Treatment Facility Waste Management Area 

Daily Inspection Data Sheet 

Weekly Waste Area Surveillance 

T-Plant Daily Waste Management Area 

Inspection Data Sheet 

Weekly and Daily 

Dangerous Waste 

Inspections 

221-T Railroad Cut 01/2000 

01/2005 

12/2002 

12/2007 

No 

Waste Management Area Daily Inspection 

Report 

Weekly Waste Area Surveillance 

Weekly and Daily 

Inspections 

221-T Railroad Cut 2003 2004 Yes*

T-Plant Weekly Waste Management Area 

Inspection Data Sheet 

Weekly Inspection 221-T Railroad Cut 10/18/2007 06/12/2013 No 

* A container of Insulkote was leaking. Product was determined to be non-regulated material.
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H3.9 Confirming Clean Closure 1 

The 221-T Railroad Cut will be clean closed. Applicable RCRA operating record documents were 2 

reviewed to determine the release history of the area. In addition to the records review, a visual inspection 3 

of the 221-T Railroad Cut was performed to identify any dangerous waste-related staining of the storage 4 

area pad. Both the records review and visual inspection are detailed in Section H3.3 and documented in 5 

Attachment A. 6 

All mixed waste has been previously removed, and there have been no documented spills or releases of 7 

mixed waste. Therefore, post-closure escape of dangerous waste and any associated dangerous waste 8 

constituents, leachate, contaminated runoff, and dangerous waste decomposition products to the ground, 9 

surface water, groundwater, or air is not anticipated. 10 

During CDI activities for the T-Plant Complex OUG, final clean closure will be confirmed for the 221-T 11 

Railroad Cut. Sampling and analysis of the 221-T Railroad Cut gravel and soil will occur to confirm that 12 

cleanup standards for soil have been achieved.  13 

H3.10 Sampling and Analysis and Constituents to Be Analyzed 14 

H3.10.1 Sampling and Analysis Plan 15 

Final clean closure verification sampling for the 221-T Railroad Cut will occur in conjunction with the 16 

T-Plant CDI cleanup activities. All sampling and analysis will be performed in accordance with the 17 

sampling and quality standards established in the closure SAP and in conjunction with CDI activities for 18 

the T-Plant Complex OUG. Sampling and analysis of the gravel and soil of the 221-T Railroad Cut will 19 

be conducted to confirm that clean closure levels have been achieved. The closure SAP details sampling 20 

and analysis procedures in accordance with SW-846, Test Methods for Evaluating Solid Waste: 21 

Physical/Chemical Methods, Third Edition; Final Update IV-B; the American Society for Testing and 22 

Materials (ASTM) Annual Book of ASTM Standards; and applicable U.S. Environmental Protection 23 

Agency (EPA) guidance. Sampling and analysis activities will meet applicable requirements of SW-846, 24 

ASTM standards, EPA-approved methods, and DOE/RL-96-68, Hanford Analytical Services Quality 25 

Assurance Requirements Documents (HASQARD). 26 

H3.10.2 Target Analytes 27 

Waste management records indicated that mixed waste has been stored in the 221-T Railroad Cut under 28 

<90-day or SAA storage. Based on the physical proximity of other T-Plant SWOC Outdoor Container 29 

Storage Areas that have stored dangerous waste under permitted storage, and assuming similar use during 30 

support of T-Plant Canyon operations, the target analytes for evaluation during closure sampling and 31 

analysis were determined by reviewing the waste management records of the other dangerous, mixed, or 32 

TSCA-PCB waste stored in the T-Plant SWOC Outdoor Container Storage Areas. Table H-2 provides the 33 

target analyte list. 34 

H3.10.3 221-T Railroad Cut SAP Schedule 35 

Confirmation closure sampling and analysis will be performed during extended closure activities in 36 

conjunction with T-Plant Complex OUG cleanup under the CDI activities. 37 

H3.10.4 221-T Railroad Cut Project Management 38 

The Permittees are responsible for planning, coordinating, sampling, preparing, packaging, and shipping 39 

samples to the laboratory. 40 
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Table H-2. Target Analyte List 

Target Analyte CAS Number Target Analyte CAS Number 

Arsenic (D004) 7440-38-2 Ethyl benzene (F003) 100-41-4 

Barium (D005) 7440-39-3 Ethyl ether (F003) 60-29-7 

Cadmium (D006) 7440-43-9 Methanol (F003) 67-56-1 

Chromium (Hexavalent) 

(D007)  

18540-29-9 Methyl isobutyl ketone (F003) 108-10-1 

Lead (D008) 7439-92-1 Xylene (F003) 1330-20-7 

Mercury (D009) 7439-97-6 o-Cresol (F004) 95-48-7 

Selenium (D010) 7782-49-2 Benzene, nitro (F004) 98-95-3 

Silver (D011) 7440-22-4 Pyridine (F005) 110-86-1 

Benzene (D018) (F005) 71-43-1 2-nitropropane (F005) 79-46-9 

Carbon tetrachloride 

(D019) (F001) (F002) 

56-23-5 Carbon disulfide (F005) (P022) 75-15-0 

Chloroform (D022) 67-66-3 Isobutanol (F005) 78-83-1 

2,4-Dinitrotoluene (D030) 121-14-2 2-ethoxyethanol (F005) (U359) 110-80-5 

Hexachoroethane (D034) 67-72-1 Toluene (F005) 108-88-3 

Methyl ethyl ketone 

(MEK) (D035)(F005) 

78-93-3 Acetaldehyde (I) (U001)
a
 75-07-0 

Pentachlorophenol (D037) 87-86-5 Acetyl chloride (C,R,T)(U006)
b
 75-36-5 

Tetrachloroethylene 

(D039) (F001) (F002) 

127-18-4 Dichloroethyl ether (U025) 111-44-4 

Trichloroethylene 

(D040)(F001)(F002) 

79-01-6 1-Butanol (I) (U031) 71-36-3 

Vinyl chloride (D043) 75-01-4 1,4-Diethyleneoxide (U108) 123-91-1 

1,1,1-Trichloroethane 

(F001) (F002) (U226) 

71-55-6 Ethane, 1,1′-oxybis-(I) (U117) 60-29-7 

Chlorinated fluorocarbons 

(F001) (F002) 

N/A Formic acid (C,T) (U123) 64-18-6 

Methylene chloride 

(F001) (F002) 

75-09-2 2-Butanone, peroxide (R,T) 

(U160)
b
 

1338-23-4 

Chlorobenzene (F002) 108-90-7 Phosphorus pentasulfide 

(R)(U189)
b
 

1314-80-3 

1,1,2-trichloro-1,2,2-

trifluoroethane (F002) 

73-13-1 Furan, tetrahydro-(I) (U213)
b
 109-99-9 

Ortho-dichlorobenzene 

(F002) 

95-50-1 Cyanides (soluble cyanide 

salts), not otherwise specified 

(P030) 

57-12-5 

1,1,2-trichloroethane 

(F002)  

79-00-5 Acetaldehyde, chloro- (P023)
b
 107-20-0 

Acetone (F003) 67-64-1 Copper cyanide (P029) (as 

cyanide) 

544-92-3 

N-butyl alcohol (F003) 71-36-3 Potassium cyanide (as cyanide) 

(P098)  

151-50-8 
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Table H-2. Target Analyte List 

Target Analyte CAS Number Target Analyte CAS Number 

Cyclohexanone (F003) 108-94-1 Sodium cyanide (as cyanide) 

(P106)  

143-33-9 

Ethyl acetate (F003) 141-78-6 Vanadium oxide V2O5 (P120) 1314-62-1 

Polychlorinated biphenyls 

(PCBs) (Aroclors) 

1336-36-3 

a. Acetaldehyde is analyzed as a gas, not as a solid. Acetaldehyde will not be analyzed.

b. There are no previous records of analysis for this on the Hanford Site. The CAS number is not listed in the
U.S. Environmental Protection Agency “Cleanup Levels and Risk Calculations” (Ecology, 2009) tables. 

CAS = Chemical Abstracts Service 

1 

H3.10.5 Sampling Design 2 

Gravel and soil samples will be taken at predetermined sample locations. Sample locations will be 3 

determined using an area-wide grid sampling method run in the Visual Sample Plan (VSP) software. 4 

The 221-T Railroad Cut global positioning system (GPS) latitude and longitude coordinates were entered 5 

into VSP to determine the locations and number of samples required to achieve a 95 percent confidence 6 

interval. Using a rectangular grid method, VSP determined that 20 samples are required to achieve a 95 7 

percent confidence interval. The 20 samples will be taken from the node locations indicated by VSP and 8 

will be assigned sample location identifications and sample numbers using the Hanford Environmental 9 

Information System (HEIS). The first node location was chosen at random by VSP, and the subsequent 19 10 

sample locations were assigned by VSP using a triangular grid sampling method. Supporting 11 

documentation for VSP sampling designations is included in Attachment B. Grid sampling is further 12 

defined in the following paragraph. Facility records confirmed that no documented dangerous, mixed, or 13 

TSCA-PCB waste has been released to 221-T Railroad Cut, and no waste-related staining is present; 14 

therefore, judgmental sampling will not be performed. 15 

Grid Sampling. In grid sampling, samples are collected at regularly spaced intervals over space or time. 16 

An initial location or time is chosen at random, and the remaining sampling locations are defined so that 17 

locations are at regular intervals over an area (grid). Grid sampling is used to search for hot spots and to 18 

infer means, percentiles, or other parameters. It is useful for estimating spatial patterns or trends over 19 

time. This design provides a practical method for designating sample locations and ensures uniform 20 

coverage of a site, unit, or process. 21 

H3.10.6 Sampling Methods and Handling 22 

The sample matrix will consist of gravel and soil collected in pre-cleaned sample containers taken at a 23 

depth of no more than 0 to 15.24 cm (0 to 6 in.) below ground surface, unless staining or discoloration 24 

indicates contamination below that depth. For the purpose of this SAP, ground surface is defined as the 25 

exposed surface layer once loose gravel has been moved aside. To gather the greatest representative 26 

sample, loose gravel will be moved aside to expose the surface soil and compacted gravel. Once the 27 

compacted gravel and soil are sampled, the sampled media will be screened to remove material larger 28 

than approximately 2 mm (0.08 in.) in diameter. Gravel and soil samples will be collected directly into 29 

containers at the chosen sample locations. To ensure sample and data usability, sampling will be 30 

performed in accordance with established sampling practices, procedures, and requirements pertaining to 31 

sample collection, collection equipment, and sample handling. 32 

Sample container, preservation, and holding time requirements are specified in Table H-3 for soil 33 

samples. These requirements are in accordance with the analytical method specified. The final container 34 

type and volumes will be identified on the sampling authorization form and chain-of-custody form.  35 
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Table H-3. Sample Preservation, Container, and Holding Time for Soil Samples 

Method Analysis/Analytes 

Preservation 

Requirement Holding Time

Bottle 

Type 

Minimum 

Sample 

Size 

EPA 6010 Metals Cool ~4°C 6 months G/P 20 g 

EPA 7471 Mercury by Cold Vapor 

Atomic Absorption 

None 28 days G/P 15 g 

EPA 8082 Polychlorinated biphenyl 

(PCB) 

None 1 year aG 250 g 

EPA 8260 Volatile Organic 

Analytes 

Cool ~4°C 14 days G 5 × 40 g 

EPA 8270 Semivolatile Organic 

Compound 

Cool ~4°C 14/40 days aG 250 g 

EPA 300.0 Anions Cool ~4°C 48 hours/28 days G/P 120 g 

EPA 9012 Cyanide None 14 days G/P 120 g 

EPA 9056A Anions None 48 hours/28 days G/P 250 g 

EPA 9010/9012/ 

9013/9014 

Cyanide None 14 days G/P 15 g 

EPA 200.8 Metals by ICP-MS None 6 months G/P 10 g 

Notes: 

For EPA Method 300.0, see EPA-600/4-79-020, Methods for Chemical Analysis of Water and Wastes.  

For the four-digit EPA methods, see SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, Third 
Edition; Final Update IV-B. 

48 hours/28 days = 48 hours for nitrate, nitrite, and phosphate; others, 28 days 

aG = amber glass 

G = glass 

EPA  = U.S. Environmental Protection Agency 

ICP-MS = inductively coupled plasma-mass spectrometry 

P = plastic 

1 

To prevent potential sample contamination, care will be taken to use decontaminated equipment for each 2 

sampling activity.  3 

Level I EPA pre-cleaned sample containers will be used for samples collected for chemical analysis. 4 

Container sizes may vary, depending on laboratory-specific volumes/requirements for meeting analytical 5 

detection limits. 6 

The sample location, depth, and corresponding HEIS numbers will be documented in the sampler’s field 7 

logbook. A custody seal (e.g., evidence tape) will be affixed to each sample container and/or the sample 8 

collection package in such a way as to indicate potential tampering.  9 

Each sample container will be labeled with the following information on firmly affixed, water resistant 10 

labels:  11 

 Sampling authorization form and form number12 

 HEIS number13 

 Sample collection date and time14 
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 Sampler identification1 

 Analysis required2 

 Preservation method (if applicable)3 

Sample records must include the following additional information: 4 

 Sample location5 

 Matrix (e.g., water or soil)6 

Sample custody will be maintained in accordance with existing Hanford Site protocols to ensure 7 

maintenance of sample integrity throughout the analytical process. Chain-of-custody protocols will be 8 

followed throughout sample collection, transfer, analysis, and disposal to ensure that sample integrity is 9 

maintained. 10 

All waste generated by sampling activities will be managed in accordance with applicable regulations. 11 

H3.10.7 Analytical Methods 12 

All analyses and testing will be performed consistent with laboratory agreements, laboratory analytical 13 

procedures, and HASQARD (DOE/RL-96-68). The approved laboratory must achieve the lowest practical 14 

quantitation limits (PQLs) consistent with the selected analytical method to confirm clean closure levels. 15 

If a target analyte is detected at or above the clean closure level but less than the PQL of the analytical 16 

method, the Washington State Department of Ecology will be notified and alternatives will be discussed 17 

to demonstrate clean closure levels. 18 

Table H-4 outlines analytical methods and performance requirements associated with the target analytes. 19 

H3.10.8 Quality Control 20 

Quality control (QC) procedures must be followed in the field and laboratory to ensure that reliable data 21 

are obtained. Field QC samples will be collected to evaluate the potential for cross-contamination and 22 

provide information pertinent to field sampling variability. Field QC sampling will include the collection 23 

of full trip blank, field transfer blank, equipment rinsate blank, field duplicate, and field split samples. 24 

Laboratory QC samples estimate the precision and bias of the analytical data. Field and laboratory QC 25 

samples are summarized in Table H-5. 26 

H3.10.9 Data Validation and Usability 27 

Analytical results will be received from the laboratory, loaded into a database (e.g., HEIS), and verified. 28 

A data quality assessment (DQA) may be performed, if requested, on the final data. At the direction of the 29 

Project Manager (or designee), analytical data packages will be subject to final technical review by 30 

qualified personnel before submittal to the regulatory agencies or inclusion in reports. 31 

Field paperwork, analytical data packages, and electronic files from the laboratory information 32 

management system will be reviewed to ensure that analytical and QC data from the laboratories are 33 

complete, reported correctly, and within applicable limits. Laboratory documents will be rechecked to 34 

verify the condition of the samples upon receipt at the laboratory and determine if problems arose during 35 

analysis that may have affected the data. When issues arise with samples before the analytical data are 36 

processed, resolution of those issues will be initiated. 37 
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Table H-4. Soil Analytical Performance Requirements 

CAS Number Analyte Analytical Method 

Closure Performance Standard
a

(mg/kg) Practical 

Quantitation 

Limit
d

(mg/kg) 

Accuracy 

Requirement 

(% Recovery)
b

Precision 

Requirement 

(RPD)
b

Carcinogen 

Non-

Carcinogen 

7440-38-2 Arsenic 
SW-846 Method 6010 

or 200.8 
0.667 24 10 ±30 ≤30 

7440-39-3 Barium SW-846 Method 6010 N/A 16,000 2.0 ±30 ≤30 

7440-43-9 Cadmium SW-846 Method 6010 N/A 80 0.5 ±30 ≤30 

18540-29-9 Chromium (Hexavalent) SW-846 Method 6010 N/A 240 1.0 ±30 ≤30 

7439-92-1 Lead SW-846 Method 6010 N/A 250 5.0 ±30 ≤30 

7439-97-6 Mercury 
SW-846 Method 7471 

or 200.8 
N/A 24 0.2 ±30 ≤30 

7782-49-2 Selenium 
SW-846 Method 6010 

or 200.8 
N/A 400 10 ±30 ≤30 

7440-22-4 Silver SW-846 Method 6010 N/A 400 1.0 ±30 ≤30 

71-43-2 Benzene SW-846 Method 8260 18.2 320 0.005 N/A
c
 ≤20 

56-23-5 Carbon tetrachloride SW-846 Method 8260 14.3 320 0.005 N/A
c
 ≤20 

67-66-3 Chloroform SW-846 Method 8260 164 800 0.005 N/A
c
 ≤20 

121-14-2 2,4-Dinitrotoluene SW-846 Method 8270 N/A 160 0.33 N/A
c
 ≤20 

67-72-1 Hexachloroethane SW-846 Method 8270 25 56 0.005 N/A
c
 N/A

c
 

78-93-3 
Methyl Ethyl Ketone (MEK) 

(2- Butanone) 
SW-846 Method 8260 N/A 48,000 0.01 N/A

c
 ≤20 

87-86-5 Pentachlorophenol SW-846 Method 8260 8.33 2,400 0.33 N/A
c
 N/A

c
 



P
E

R
M

IT
 M

O
D

IF
IC

A
T

IO
N

 R
E

Q
U

E
S

T
 

W
A

7
8
9

0
0
0

8
9
6

7
, P

A
R

T
 V

, C
L
O

S
U

R
E

 U
N

IT
 G

R
O

U
P

 7
 

O
C

T
O

B
E

R
 2

4
, 2

0
1

3
  

T
-P

L
A

N
T

 C
O

M
P

L
E

X
 

H
-1

3
 

Table H-4. Soil Analytical Performance Requirements 

CAS Number Analyte Analytical Method 

Closure Performance Standard
a

(mg/kg) Practical 

Quantitation 

Limit
d

(mg/kg) 

Accuracy 

Requirement 

(% Recovery)
b

Precision 

Requirement 

(RPD)
b

Carcinogen 

Non-

Carcinogen 

127-18-4 Tetrachloroethylene 
SW-846 Method 

8260 
1.85 800 0.005 N/A

c
 ≤20 

79-01-6 Trichloroethylene SW-846 Method 8260 21.7 40 0.005 N/A
c
 N/A

c
 

75-01-4 Vinyl chloride SW-846 Method 8260 66.7 240 0.01 N/A
c
 N/A

c
 

71-55-6 1,1,1-Trichloroethane SW-846 Method 8260 N/A 165,000 0.005 N/A
c
 N/A

c
 

76-13-1 

Chlorinated fluorocarbons 

(1,1,2-Trichloro-1,2,2-

trifluoroethane) 

SW-846 Method 8260 N/A 2,400,000 0.01 N/A
c
 N/A

c
 

75-09-2 Methylene chloride SW-846 Method 8260 133 4,800 0.005 N/A
c
 N/A

c
 

108-90-7 Chlorobenzene SW-846 Method 8260 N/A 1,600 0.005 N/A
c
 N/A

c
 

95-50-1 Ortho-dichlorobenzene SW-846 Method 8270 N/A 7,200 0.33 N/A
c
 N/A

c
 

79-00-5 1,1,2-Trichloroethane SW-846 Method 8260 17.5 320 0.005 N/A
c
 N/A

c
 

67-64-1 Acetone SW-846 Method 8260 N/A 72,000 0.02 N/A
c
 ≤20 

71-36-3 N-butyl alcohol SW-846 Method 8260 N/A 8,000 0.1 N/A
c
 N/A

c
 

108-94-1 Cyclohexanone SW-846 Method 8270 N/A 400,000 200 N/A
c
 N/A

c
 

141-78-6 Ethyl acetate SW-846 Method 8015 N/A 72,000 5.0 N/A
c
 N/A

c
 

100-41-4 Ethyl benzene SW-846 Method 8260 N/A 8,000 0.005 N/A
c
 N/A

c
 

60-29-7 Ethyl ether SW-846 Method 8260 N/A 16,000 0.005 N/A
c
 N/A

c
 

67-56-1 Methanol SW-846 Method 8260 N/A 40,000 1.0 N/A
c
 ≤20 

108-10-1 
Methyl isobutyl ketone 

(MIBK) 
SW-846 Method 8260 N/A 6,400 0.01 N/A

c
 N/A

c
 

108-38-3 m-Xylene 
SW-846 Method 

8260` 
N/A 16,000 0.005 N/A

c
 ≤20 

95-47-6 o-Xylene SW-846 Method 8260 N/A 16,000 0.005 N/A
c
 ≤20 

106-42-3 p-Xylene SW-846 Method 8260 N/A 16,000 0.005 N/A
c
 ≤20 
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Table H-4. Soil Analytical Performance Requirements 

CAS Number Analyte Analytical Method 

Closure Performance Standard
a

(mg/kg) Practical 

Quantitation 

Limit
d

(mg/kg) 

Accuracy 

Requirement 

(% Recovery)
b

Precision 

Requirement 

(RPD)
b

Carcinogen 

Non-

Carcinogen 

108-39-4 m-cresol SW-846 Method 8270 N/A 4,000 0.66 N/A
c
 ≤20 

95-48-7 o-cresol SW-846 Method 8270 N/A 4,000 0.33 N/A
c
 ≤20 

106-44-5 p-cresol SW-846 Method 8270 N/A 400 0.33 N/A
c
 ≤20 

98-95-3 Benzene, nitro SW-846 Method 8270 N/A 160 0.33 N/A
c
 N/A

c
 

110-86-1 Pyridine SW-846 Method 8260 N/A 80 0.005 N/A
c
 ≤20 

79-46-9 2-Nitropropane SW-846 Method 8260 0.105 N/A 1 N/A
c
 N/A

c
 

75-15-0 Carbon disulfide SW-846 Method 8260 N/A 8,000 0.005 N/A
c
 N/A

c
 

78-83-1 Isobutanol SW-846 Method 8260 N/A 24,000 0.5 N/A
c
 N/A

c
 

110-80-5 2-Ethoxyethanol SW-846 Method 8270 N/A 32,000 200 N/A
c
 N/A

c
 

108-88-3 Toluene SW-846 Method 8260 N/A 6,400 0.005 N/A
c
 N/A

c
 

111-44-4 
Dichloroethyl ether (Bis(2-

chloroethyl) ether) 
SW-846 Method 8270 0.909 N/A 0.33 N/A

c
 N/A

c
 

71-36-3 1-Butanol SW-846 Method 8260 N/A 8,000 0.1 N/A
c
 N/A

c
 

123-91-1 
1,4-Diethyleneoxide (1,4-

Dioxane) 
SW-846 Method 8260 10 2,400 0.5 N/A

c
 N/A

c
 

60-29-7 
Diethyl ether Ethane, 1,1’-

oxybis-(I) 
SW-846 Method 8260 N/A 16,000 0.005 N/A

c
 N/A

c
 

64-18-6 Formic Acid (U123) 
Modified 9056A or 

Modified 300.0 
N/A 160,000 NA N/A

c
 N/A

c
 

57-12-5 Cyanide 
SW-846 Method 

9010/9012/9013/ 9014 
N/A 48 0.5 ±30 ≤30 

1314-62-1 
Vanadium oxide (vanadium 

pentoxide) 

SW-846 Method 

6010/200.8 
N/A 720 NA N/A

c
 N/A

c
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Table H-4. Soil Analytical Performance Requirements 

CAS Number Analyte Analytical Method 

Closure Performance Standard
a

(mg/kg) Practical 

Quantitation 

Limit
d

(mg/kg) 

Accuracy 

Requirement 

(% Recovery)
b

Precision 

Requirement 

(RPD)
b

Carcinogen 

Non-

Carcinogen 

1336-36-3 
Polychlorinated biphenyl 

(PCB) 
SW-846 Method 8082 0.5 1.6 0.16 N/A

c
 ≤20 

a. Closure performance standards are the numeric cleanup levels calculated using unrestricted use exposure assumptions according to “Model Toxics Control Act—“Cleanup”

(MTCA) regulations (WAC 173-340-740, “Unrestricted Land Use Soil Cleanup Standards;” -747, “Deriving Soil Concentrations for Groundwater Protection;” and -7490, 

“Terrestrial Ecological Evaluation Procedures,” through -7494, “Priority Contaminants of Ecological Concern”). These numeric cleanup levels will be calculated according to 

MTCA (WAC 173-340) Method B (unrestricted use standards). 

b. Accuracy criteria for associated batch matrix spike percent recoveries. Evaluation based on statistical control of laboratory control samples is also performed. Precision criteria for

batch laboratory replicate matrix spike analyses or replicate sample analyses. 

c. Determined by the laboratory based on historical data or statistically derived control limits. Limits are reported with the data. Where specific acceptance criteria are listed, those

acceptance criteria may be used in place of statistically derived acceptance criteria. 

d. For these analytical performance requirements, the required detection limit and practical quantitation limit are identical.

CAS = Chemical Abstracts Service 

N/A = not applicable 

NA = information not available 

RPD = relative percent difference 
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Table H-5. Project Quality Control Sampling Summary 

Quality Control Sample 

Type 
Frequency Characteristics Evaluated 

Field Quality Control 

Full trip blank (FTB) 
One per 20 samples per media 

sampled. 
Contamination from containers or transportation. 

Equipment rinsate blank 

(EB) 

As needed. 

If only disposable equipment is 

used, then an equipment blank 

is not required.  

Otherwise, one per 20 samples 

per media
a
.

Adequacy of sampling equipment 

decontamination and contamination from non-

dedicated equipment. 

Field duplicate (DUP) 

One per batch
h
, 20 samples 

maximum of each media 

sampled (soil samples
b
). 

Precision, including sampling and analytical 

variability. 

Field Split Samples 

(SPLIT) 

As needed. 

When needed, the minimum is 

one per analytical method, per 

media sampled, for analyses 

performed where detection 

limit and precision and 

accuracy criteria have been 

defined in the Performance 

Requirements tables. 

Precision, including sampling, analytical, and 

inter-laboratory. 

Laboratory Quality Control
h

Method Blanks 1 per batch
h 

Laboratory contamination 

Lab Duplicates 
c 

Laboratory reproducibility and precision 

Matrix Spikes 
c 

Matrix effect/laboratory accuracy 

Matrix Spike Duplicates 
c Laboratory reproducibility, accuracy, and 

precision 

Surrogates 
c 

Recovery/yield 

Tracers 
c 

Recovery/yield 

Laboratory Control 

Samples 

1 per batch
h 

Evaluate laboratory accuracy 

Performance Evaluation 

Programs
d
 

Annual Evaluate laboratory accuracy 

Double-Blind Standards Quarterly
e

Evaluate laboratory accuracy 

Audit/Assessment Annually
f
 or every 3 years

g 
Evaluate overall laboratory performance and 

operations 
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Table H-5. Project Quality Control Sampling Summary 

Quality Control Sample 

Type 
Frequency Characteristics Evaluated 

a. Whenever a new type of non-dedicated equipment is used, an equipment blank shall be collected every time sampling

occurs until it can be shown that less frequent collection of equipment blanks is adequate to monitor the decontamination 

procedure for the non-dedicated equipment. 

b. Soil grab samples are exempt from duplicate sampling.

c. As defined in the laboratory contract or quality assurance plan and/or analysis procedures.

d. Nationally recognized program, such as DOE Mixed Analyte Performance Evaluation Program or Environmental Resource

Associates. 

e. Soil matrix double-blind standards are submitted by request of Analytical Services.

f. DOE Quality Systems for Analytical Services requires annual audit of commercial laboratories.

g. HASQARD does not define a frequency for assessment of on-site laboratories. Three year evaluated supplier list

requirement is typically applied. 

h. Batching across projects is allowing for similar matrices.

DOE = U.S. Department of Energy

The format and requirements for data validation activities are based upon the most current version of 1 

USEPA-540-R-08-01, National Functional Guidelines for Superfund Organic Methods Data Review 2 

(OSWER 9240.1-48), and USEPA-540-R-10-011, National Functional Guidelines for Inorganic 3 

Superfund Data Review (OSWER 9240.1-51). A total of 5 percent of the results will undergo Level C 4 

validation, as defined by the validation guidelines. 5 

The DQA process compares completed field activities to those in corresponding documents and provides 6 

an evaluation of the resulting data. The purpose of the DQA is to determine whether quantitative data are 7 

of the correct type and are of adequate quality and quantity to meet the project data quality objectives. 8 

The assessment will be consistent with the EPA DQA process (EPA/240/B-06/002, Data Quality 9 

Assessment: A Reviewer’s Guide [EPA QA/G-9R]; EPA/240/B-06/003, Data Quality Assessment: 10 

Statistical Methods for Practitioners [EPA QA/G-9S]).  11 

H3.10.10 Documents and Records 12 

The Project Manager is responsible for ensuring that the current version of the SAP is being used and 13 

providing any updates to field personnel. Version control is maintained by the administrative document 14 

control process. Changes to the SAP affecting the data needs will be submitted as a permit modification in 15 

accordance with WAC 173-303-610 to DOE and the lead regulatory agency. 16 

Logbooks are required for field activities. A logbook must be identified with a unique project name and 17 

number. The individual(s) responsible for logbooks will be identified in the front of the logbook, and only 18 

authorized persons may make entries in logbooks. Logbooks will be signed by the field work supervisor, 19 

cognizant scientist/engineer, or other responsible individual. Logbooks will be permanently bound, 20 

waterproof, and ruled with sequentially numbered pages. Pages will not be removed from logbooks for any 21 

reason. Entries will be made in indelible ink. Corrections will be made by marking through the erroneous 22 

data with a single line, entering the correct data, and initialing and dating the changes. 23 

The Project Manager is responsible for ensuring that a project file is properly maintained. The project file 24 

will contain the records or references to their storage locations. The following items will be included in 25 

the project file, as appropriate:  26 
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 Field logbooks or operational records 1 

 Data forms2 

 GPS data3 

 Chain-of-custody forms4 

 Sample receipt records5 

 Inspection or assessment reports and corrective action reports6 

 Interim progress reports7 

 Final reports8 

 Laboratory data packages9 

 Verification and validation reports10 

The laboratory is responsible for maintaining, and having available upon request, the following items: 11 

 Analytical logbooks12 

 Raw data and QC sample records13 

 Standard reference material and/or proficiency test sample data14 

 Instrument calibration information15 

Records may be stored in either electronic or hardcopy format. Documentation and records, regardless 16 

of medium or format, are controlled in accordance with internal work requirements and processes to 17 

ensure the accuracy and retrievability of stored records. Records required by the TPA (Ecology et al., 18 

1989a) will be managed in accordance with the requirements therein. 19 

H3.10.11 Revisions to the Sampling and Analysis Plan and Constituents to be Analyzed 20 

If changes to the SAP are necessary due to unexpected events during closure that will affect sampling, 21 

a revision to the SAP will be submitted no later than 30 days after the unexpected event as a permit 22 

modification as required in WAC 173-303-610(3)(b)(iii) and WAC 173-303-830, “Dangerous Waste 23 

Regulations,” “Permit Changes.” 24 

H3.11 Role of the Independent Qualified Registered Professional Engineer 25 

An independent, qualified, registered, professional engineer will be retained to provide certification of the 26 

closure and sign the closure certification, as required by WAC 173-303-610(6). The resulting engineering 27 

report will be retained in the operating record. 28 

H3.12 Closure Certification 29 

In accordance with WAC 173-303-610(6), within 60 days of completion of closure of the 221-T Railroad 30 

Cut DWMU, certification that the DWMU has been closed in accordance with the specifications in this 31 

closure plan will be submitted to Ecology by registered mail. The certification will be signed by the 32 

owner or operator and by an independent, qualified, registered, professional engineer.  33 

H3.13 Conditions that will be Achieved when Closure is Complete 34 

Upon completion of the near-term closure activities, the 221-T Railroad Cut will remain in an “as-is” 35 

state with the gravel remaining in place. The 221-T Railroad Cut will undergo final disposition under the 36 

CDI activities associated with the T-Plant Complex OUG. A permit modification request will be 37 

submitted after clean closure has been confirmed to remove the 221-T Railroad Cut DWMU from the 38 

sitewide permit active DWMUs. 39 
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H4 Closure Schedule and Time Frame 1 

Several near-term closure activities have been completed and documented in this closure plan. Addition 2 

of the 221-T Railroad Cut to the WIDS database will be completed within 180 days of approval of the 3 

closure plan. This DWMU is located near the 221-T Canyon Building, a large operating facility that 4 

currently serves as both waste treatment and storage at Hanford for multiple waste streams. The TPA 5 

Action Plan (Ecology et al., 1989b) identified that some TSD groups/units (primarily those located within 6 

large processing facilities) will be integrated with the disposition of the facility. These units are those that 7 

have physical closure actions that need to be done in conjunction with the physical disposition actions in 8 

the facility (e.g., removal of structural components). 9 

Ecology Publication 94-111, Guidance for Clean Closure of Dangerous Waste Units and Facilities 10 

(Section 11.0, “Coordination of Closure and Corrective Action or Other Cleanup Activities”), allows for 11 

the use of alternative requirements when coordinating RCRA closure activities with other cleanup 12 

activities at a facility. An extended closure period is required for the 221-T Railroad Cut to coordinate 13 

closure activities with the T-Plant Complex closure. The extended closure activities will occur under the 14 

CDI activities associated with T-Plant Complex OUG. T-Plant Complex OUG cleanup actions are 15 

included in the Central Plateau Cleanup Actions which are outlined in the annual Hanford Lifecycle 16 

Scope, Schedule, and Cost Report required by TPA (Ecology et al., 1989a) Milestone M-036-01. 17 

Approval of this closure plan will grant the Hanford Site an extended closure period for performance of 18 

the sample and analysis activities, in accordance with WAC 173-303-610(4)(c), and a separate extension 19 

request will not be filed (Figure H-2). 20 

H5 Closure Costs 21 

An annual report outlining updated projections of anticipated closure costs for the Hanford Facility TSD 22 

units having final status is not required per Permit Condition II.H. 23 
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Figure H-2. 221-T Railroad Cut Closure Schedule Activities 2 
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T-Plant 221-T Railroad Cut RCRA Records Review and Visual Inspection 2 

Supporting Documentation 3 
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Systematic sampling locations for comparing a median with a fixed threshold (nonparametric - MARSSIM)

Summary
This report summarizes the sampling design used, associated statistical assumptions, as well as general guidelines for 
conducting post-sampling data analysis.  Sampling plan components presented here include how many sampling locations 
to choose and where within the sampling area to collect those samples.  The type of medium to sample (i.e., soil, 
groundwater, etc.) and how to analyze the samples (in-situ, fixed laboratory, etc.) are addressed in other sections of the 
sampling plan.  

The following table summarizes the sampling design developed.  A figure that shows sampling locations in the field and a 
table that lists sampling location coordinates are also provided below.

SUMMARY OF SAMPLING DESIGN

Primary Objective of Design Compare a site mean or median to a fixed threshold

Type of Sampling Design Nonparametric

Sample Placement (Location)
in the Field

Systematic with a random start location

Working (Null) Hypothesis The median(mean) value at the site
exceeds the threshold

Formula for calculating
number of sampling locations

Sign Test - MARSSIM version

Calculated total number of samples 20

Number of samples on map a 20

Number of selected sample areas b 1

Specified sampling area c 1331.91 ft2

Size of grid / Area of grid cell d 8.76914 feet / 66.5954 ft2

Grid pattern Triangular

a This number may differ from the calculated number because of 1) grid edge effects, 2) adding judgment samples, or 3) 
selecting or unselecting sample areas.
b The number of selected sample areas is the number of colored areas on the map of the site.  These sample areas 
contain the locations where samples are collected.
c The sampling area is the total surface area of the selected colored sample areas on the map of the site.
d Size of grid / Area of grid cell gives the linear and square dimensions of the grid used to systematically place samples. 
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Primary Sampling Objective
The primary purpose of sampling at this site is to compare a site median or mean value with a fixed threshold.  The 
working hypothesis (or 'null' hypothesis) is that the median(mean) value at the site is equal to or exceeds the threshold.  
The alternative hypothesis is that the median(mean) value is less than the threshold.  VSP calculates the number of 
samples required to reject the null hypothesis in favor of the alternative one, given a selected sampling approach and 
inputs to the associated equation.

Selected Sampling Approach
A nonparametric systematic sampling approach with a random start was used to determine the number of samples and to 
specify sampling locations.  A nonparametric formula was chosen because the conceptual model and historical information 
(e.g., historical data from this site or a very similar site) indicate that typical parametric assumptions may not be true.

Both parametric and non-parametric equations rely on assumptions about the population.  Typically, however, 
non-parametric equations require fewer assumptions and allow for more uncertainty about the statistical distribution of 
values at the site.  The trade-off is that if the parametric assumptions are valid, the required number of samples is usually 
less than if a non-parametric equation was used.

Locating the sample points over a systematic grid with a random start ensures spatial coverage of the site.  Statistical 
analyses of systematically collected data are valid if a random start to the grid is used.  One disadvantage of systematically 
collected samples is that spatial variability or patterns may not be discovered if the grid spacing is large relative to the 
spatial patterns.

Number of Total Samples:  Calculation Equation and Inputs
The equation used to calculate the number of samples is based on a Sign test (see PNNL 13450 for discussion).  For this 
site, the null hypothesis is rejected in favor of the alternative one if the median(mean) is sufficiently smaller than the 
threshold.  The number of samples to collect is calculated so that if the inputs to the equation are true, the calculated 
number of samples will cause the null hypothesis to be rejected.

The formula used to calculate the number of samples is:

where

F(z) is the cumulative standard normal distribution on (-•,z) (see PNNL-13450 for details),
n is the number of samples,
Stotal is the estimated standard deviation of the measured values including analytical error,

is the width of the gray region,D
a
b

is the acceptable probability of incorrectly concluding the site median(mean) is less than the threshold, 
is the acceptable probability of incorrectly concluding the site median(mean) exceeds the threshold,

Z1-a is the value of the standard normal distribution such that the proportion of the distribution less than Z1-a is 1-a,
Z1-b is the value of the standard normal distribution such that the proportion of the distribution less than Z1-b is 1-b.

Note:  MARSSIM suggests that the number of samples should be increased by at least 20% to account for missing or 
unusable data and uncertainty in the calculated value of n.  VSP allows a user-supplied percent overage as discussed in 
MARSSIM (EPA 2000, p. 5-33).

The values of these inputs that result in the calculated number of sampling locations are:
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Analyte na Parameter

S D a b Z1-a b Z1-b 
c

Analyte 1 20 0.45 0.4 0.05 0.2 1.64485 0.841621

a The final number of samples has been increased by the MARSSIM Overage of 20%.
b This value is automatically calculated by VSP based upon the user defined value of a.
c This value is automatically calculated by VSP based upon the user defined value of b.

The following figure is a performance goal diagram, described in EPA's QA/G-4 guidance (EPA, 2000).  It shows the 
probability of concluding the sample area is dirty on the vertical axis versus a range of possible true median(mean) values 
for the site on the horizontal axis.  This graph contains all of the inputs to the number of samples equation and pictorially 
represents the calculation.

The red vertical line is shown at the threshold (action limit) on the horizontal axis.  The width of the gray shaded area is 
equal to D; the upper horizontal dashed blue line is positioned at 1-a on the vertical axis; the lower horizontal dashed blue 
line is positioned at b on the vertical axis.  The vertical green line is positioned at one standard deviation below the 
threshold.  The shape of the red curve corresponds to the estimates of variability.  The calculated number of samples 
results in the curve that passes through the lower bound of D at b and the upper bound of D at 1-a.  If any of the inputs 
change, the number of samples that result in the correct curve changes.
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MARSSIM Sign Test
n=20, alpha=5%, beta=20%, std.dev.=0.45

Statistical Assumptions
The assumptions associated with the formulas for computing the number of samples are:
1. the computed sign test statistic is normally distributed,
2. the variance estimate, S2, is reasonable and representative of the population being sampled,
3. the population values are not spatially or temporally correlated, and
4. the sampling locations will be selected probabilistically.
The first three assumptions will be assessed in a post data collection analysis. The last assumption is valid because the 
gridded sample locations were selected based on a random start.

Sensitivity Analysis
The sensitivity of the calculation of number of samples was explored by varying the standard deviation, lower bound of 
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gray region (% of action level), beta (%), probability of mistakenly concluding that m > action level and alpha (%), 
probability of mistakenly concluding that m < action level.  The following table shows the results of this analysis.

Number of Samples

AL=1
a=5 a=10 a=15

s=0.9 s=0.45 s=0.9 s=0.45 s=0.9 s=0.45

LBGR=90

b=15 1103 280 825 209 659 167

b=20 948 240 692 176 542 138

b=25 826 209 587 149 449 114

LBGR=80

b=15 280 75 209 56 167 45

b=20 240 64 176 47 138 36

b=25 209 56 149 40 114 30

LBGR=70

b=15 128 36 95 27 77 22

b=20 110 32 81 23 63 18

b=25 95 27 69 20 52 15

s = Standard Deviation
LBGR = Lower Bound of Gray Region (% of Action Level)
b = Beta (%), Probability of mistakenly concluding that m > action level
a = Alpha (%), Probability of mistakenly concluding that m < action level
AL = Action Level (Threshold)

Recommended Data Analysis Activities
Post data collection activities generally follow those outlined in EPA's Guidance for Data Quality Assessment (EPA, 2000).  
The data analysts will become familiar with the context of the problem and goals for data collection and assessment.  The 
data will be verified and validated before being subjected to statistical or other analyses.  Graphical and analytical tools will 
be used to verify to the extent possible the assumptions of any statistical analyses that are performed as well as to achieve 
a general understanding of the data.  The data will be assessed to determine whether they are adequate in both quality 
and quantity to support the primary objective of sampling.

Because the primary objective for sampling for this site is to compare the site median(mean) value with a threshold value, 
the data will be assessed in this context.  Assuming the data are adequate, at least one statistical test will be done to 
perform a comparison between the data and the threshold of interest.  Results of the exploratory and quantitative 
assessments of the data will be reported, along with conclusions that may be supported by them.
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This report was automatically produced* by Visual Sample Plan (VSP) software version 6.5.

Software and documentation available at http://vsp.pnnl.gov 

Software copyright (c) 2013 Battelle Memorial Institute.  All rights reserved.

* - The report contents may have been modified or reformatted by end-user of software.
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H2 – T-Plant Complex OUG 1 

H2.I. Appendix I – T-Plant 277-T Building 2 

I1 Introduction 3 

This appendix discusses closure activities for the T-Plant Complex Operating Unit Group (OUG) 4 

(T-Plant Complex) 277-T Building dangerous waste management unit (DWMU), hereinafter referred to 5 

as the 277-T Building. The Permittee has concluded that the 277-T Building will no longer be utilized for 6 

future receipts of dangerous, mixed, or Toxic Substances Control Act of 1976 (TSCA)-polychlorinated 7 

biphenyl (PCB) waste and will coordinate closure of the DWMU with final closure of the T-Plant 8 

Complex OUG. No further waste management activities will be performed in the building. Closure will 9 

be performed in accordance with the included schedule. 10 

This closure plan complies with WAC 173-303-610(2) through WAC 173-303-610(6), “Dangerous Waste 11 

Regulations,” “Closure and Post-Closure,” and represents the baseline for closure. Amendments to this 12 

closure plan will be submitted as a permit modification in accordance with WAC 173-303-610(3)(b). 13 

I1.1 Unit Description 14 

The 277-T Building (Figure I-1) is a single story, pre-engineered, steel structure constructed of I-beams 15 

covered with corrugated steel on a concrete slab on grade foundation. It is approximately 10 m 16 

(32 ft) wide, by 12 m (40 ft) long, by 7 m (24 ft) high. Rollup doors are located on each end for loading 17 

and unloading operations.  18 

The 277-T Building does not currently store dangerous, mixed, or TSCA-PCB waste. The 277-T Building 19 

primarily serves as equipment and material storage to support T-Plant OUG activities. Future storage and 20 

treatment of dangerous, mixed, and TSCA-PCB waste is not authorized within the 277-T Building 21 

DWMU. The 277-T Building is located near the 221-T Canyon Building, which is part of the Canyon 22 

Disposition Initiative (CDI). In addition, the T-Plant Complex is included in the Tri-Party Agreement 23 

(TPA) (Hanford Federal Facility Agreement and Consent Order [Ecology et al., 1989a]), Action Plan 24 

(Hanford Federal Facility Agreement and Consent Order [Ecology et al., 1989b]), Section 6, “Treatment, 25 

Storage, and Disposal Unit Process,” and Section 8, “Facility Disposition Process.”  26 

TPA Action Plan Section 6.1: 27 
Some of the TSD groups/units (primarily those located within large processing facilities) will be 28 
integrated with the disposition of the facility, and therefore closed in accordance with the process 29 
defined in Section 8.0. These units are those that have physical closure actions that need to be done in 30 
conjunction with the physical disposition actions in the facility (e.g. removal of structural 31 
components). 32 

The strategy for the entire T-Plant Complex is a coordinated closure for both Resource Conservation and 33 

Recovery Act of 1976 (RCRA) closing units and CDI activities. The 277-T Building is in a safe 34 

configuration for an extended closure period. Final clean closure verification sampling will occur during 35 

CDI activities for the T-Plant Complex. 36 

I1.1.1 Maximum Waste Inventory 37 

The maximum inventory of dangerous, mixed, or TSCA-PCB waste stored in the 277-T Building over its 38 

lifetime included one container of mixed, TSCA-PCB waste with a total volume of 27 m
3
 (36 yd

3
). 39 

The waste was introduced into the 277-T Building in December 2002 where it was overpacked and stored 40 

until September 2003. Details on the dangerous, mixed, and TSCA-PCB waste container are presented in 41 

Section I3.3 of this closure plan. 42 
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Closure performance standards for the 277-T Building will be based on requirements found in 1 

WAC 173-303-610(2), which require closure of the facility in a manner that: 2 

 Minimizes the need for further maintenance;3 

 Controls, minimizes, or eliminates to the extent necessary to protect human health and the4 

environment, post-closure escape of dangerous waste, dangerous constituents, leachate, contaminated5 

runoff, or dangerous waste decomposition products to the ground, surface water, groundwater, or the6 

atmosphere; and7 

 Returns the land to the appearance and use of surrounding land areas to the degree possible given the8 

nature of the previous dangerous waste activity.9 

These performance standards are addressed in Sections I2.1 and I3.12 of this closure plan. 10 

11 

Figure I-1. T-Plant 277-T Building 12 

I2 Closure Performance Standards 13 

I2.1 Clean Closure Levels 14 

The 277-T Building will be clean closed in conjunction with the T-Plant Complex CDI activities. 15 

In accordance with WAC 173-303-610(2)(b)(ii), the clean closure standard for structures is a visually 16 

verifiable standard, which is the absence of obvious stains or residues that would indicate potential 17 

dangerous waste contamination. Surfaces must be free of indications of potential dangerous waste, except 18 

for residual waste stains consisting of light shadows, slight streaks, or minor discoloration. The standard 19 
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will be verified by the performance and documentation of visual inspections. In addition, decontamination 1 

of the flooring area will be conducted in accordance with WAC 173-303-610(b)(ii) during T-Plant 2 

Complex CDI activities. Rinsate will be analyzed, and the results will be compared to the Universal 3 

Treatment Standards in WAC 173-303-140(2)(a), “Dangerous Waste Regulations,” “Land Disposal 4 

Restrictions,” to verify that levels of target analytes are below regulatory levels.  5 

I3 Closure Activities 6 

As a waste management unit, clean closure determination for the 277-T Building will be based on 7 

a review of the operational history, operating records (including any releases), and a visual inspection of 8 

the area to verify that waste-related staining is not present. Based on these reviews, the 277-T Building is 9 

concluded to be in a safe configuration and will be clean closed under RCRA in conjunction with CDI 10 

activities. Final verification sampling of the clean closure will be performed during T-Plant Complex 11 

cleanup activities consistent with CDI activities. Sampling will be conducted via a sampling and analysis 12 

plan (SAP) (Attachment A) to demonstrate that clean closure numeric levels have been achieved. 13 

Due to the extended closure period that will be required to complete closure activities, closure activities 14 

have been divided into near-term and extended period activities.  15 

The following near-term closure activities are required to achieve and verify clean closure: 16 

 Remove all dangerous waste inventory (completed; see Section I3.2).17 

 Review waste container storage, operating, and inspection records for periods of dangerous, mixed,18 

and TSCA-PCB waste storage (completed; see Section I3.3).19 

 Perform a visual inspection of the concrete floor surface (completed; see Section I3.3).20 

 Add the 277-T Building to the Waste Information Data System (WIDS) database (see Section I3.8).21 

Extended closure activities include: 22 

 Sampling and analysis to confirm RCRA clean closure standards in coordination with CDI activities23 

for the T-Plant Complex OUG.24 

I3.1 Health and Safety Requirements 25 

Closure will be performed to ensure the safety of personnel and the surrounding environment. Qualified 26 

personnel will perform any necessary closure activities in compliance with established safety and 27 

environmental procedures. Personnel will be equipped with appropriate personal protective equipment. 28 

Qualified personnel will be trained in applicable safety and environmental procedures in accordance with 29 

the Solid Waste Operations Complex (SWOC) T-Plant, Addendum G, “Personnel Training,” and have 30 

appropriate training and experience in sampling activities. Field operations will be performed in 31 

accordance with applicable health and safety requirements. 32 

The Permittees have instituted training or qualification programs to meet training requirements imposed 33 

by regulations, U.S. Department of Energy orders, and national standards such as those published by the 34 

American National Standards Institute/American Society of Mechanical Engineers. For example, the 35 

environmental, safety, and health training program provides workers with the knowledge and skills 36 

necessary to execute assigned duties safely. Field personnel typically have completed the following 37 

training before starting work:  38 

 Occupational Safety and Health Administration 40-Hour Hazardous Waste Worker Training39 
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 8-Hour Hazardous Waste Worker Refresher Training (as required) 1 

 Hanford General Employee Training2 

The following project-specific safety training, addressed explicitly to the project and the day’s activity, 3 

will be provided:  4 

 Training will provide the knowledge and skills that sampling personnel need to perform work safely5 

and in accordance with quality assurance requirements.6 

 Samplers are required to be qualified in the type of sampling being performed in the field.7 

In addition, pre-job briefings will be performed to evaluate activities and associated hazards by 8 

considering the following factors:  9 

 Objective of the activities10 

 Individual tasks to be performed11 

 Hazards associated with the planned tasks12 

 Environment in which the job will be performed13 

 Facility where the job will be performed14 

 Equipment and material required15 

 Safety protocols applicable to the job16 

 Training requirements for individuals assigned to perform the work17 

 Level of management control18 

 Proximity of emergency contacts19 

Training records are maintained for each employee in an electronic training record database. 20 

The Permittees training organization maintains the training records system.  21 

I3.2 Removal of Wastes and Waste Residues 22 

No dangerous, mixed, or TSCA-PCB waste is currently stored at the 277-T Building. The last mixed, 23 

TSCA-PCB waste was removed in September 2003, and dangerous, mixed, or TSCA-PCB waste is no 24 

longer being accepted at this area. Although the 277-T Building will no longer be used for dangerous, 25 

mixed, or TSCA-PCB waste storage, the building will be used for equipment and materials storage. 26 

The 277-T Building is in a safe configuration and will be tracked in WIDS until verification sampling is 27 

performed under the SAP. 28 

I3.3 277-T Building Records Review and Visual Inspection 29 

To support development of this closure plan and the SAP, the T-Plant Complex OUG operating records 30 

were reviewed (Table I-1). The records review included the following RCRA operating record 31 

documents: facility operating logbooks (including spill reports) and weekly inspections. The RCRA 32 

operating record documents that were reviewed focused on the period during which active mixed and 33 

TSCA-PCB waste storage for the T-Plant Complex OUG SWOC Outdoor Container Storage Areas was 34 

addressed under the T-Plant Complex OUG SWOC Outdoor Container Storage Areas closure plans. 35 

The records review included the time period from October 1985 through July 2010. Operating records 36 

indicate that mixed and TSCA-PCB waste has been previously stored in the 277-T Building and that 37 

nodocumented releases of mixed or TSCA-PCB waste occurred. 38 
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A visual inspection was performed on September 18, 2013 to identify any dangerous waste-related 1 

staining in the 277-T Building. No waste-related staining was identified during the visual inspection; 2 

therefore, only confirmation sampling and analysis to verify clean closure will be performed.  3 

Supporting documentation for the RCRA operating records review and visual inspection is included in 4 

Attachment B. 5 

I3.4 Unit Components, Parts, and Ancillary Equipment 6 

The 277-T Building does not have any component, parts, or ancillary equipment. 7 

I3.5 Inspection of Units Before Decontamination 8 

Once closure activities begin, all equipment and material will be removed from the 277-T Building. 9 

A visual inspection of the floor surface will be conducted to identify any dangerous waste-related 10 

staining. General housekeeping will take place to remove all material prior to performing the closure 11 

decontamination. 12 

I3.6 Decontamination 13 

The 277-T Building floor will be decontaminated, in accordance with alternative treatment standards 14 

outlined in the Washington State Department of Ecology clean closure guidance, to meet the definition of 15 

a clean debris surface. Decontamination will occur during the extend closure period in conjunction with 16 

T-Plant Complex CDI activities. The rinsate will be collected and sampled in accordance with the SAP 17 

(Attachment A). 18 

I3.7 Identifying and Managing Contaminated Environmental Media 19 

The rinsate generated from decontamination of the floor during closure activities will be collected. 20 

The rinsate will be sampled, and the analytical results will be used to verify clean closure of the 21 

277-T Building. Once sampling has been completed, a waste determination for the rinsate will be 22 

completed in accordance with applicable environmental and waste management procedures, and the waste 23 

will be dispositioned accordingly. 24 

I3.8 Addition of 277-T Building to the WIDS Database 25 

As part of the near-term closure activities, the 277-T Building will be added to the WIDS database. 26 

Addition of the 277-T Building to the WIDS database will help ensure that the 277-T Building is 27 

monitored and controlled until the extended closure activities are completed. 28 

The addition of the 277-T Building to the WIDS database will ensure that no unauthorized activity takes 29 

place at the 277-T Building (i.e., waste storage). 30 

I3.9 Confirming Clean Closure 31 

The 277-T Building will be clean closed. A review of applicable RCRA operating record documents was 32 

completed to determine the release history of the area. Records verification included facility operating 33 

record/logbooks and weekly unit inspections, as outlined in Section I3.3 of this closure plan. In addition 34 

to records verification, a visual inspection of the visible areas of the floor was performed to identify any 35 

dangerous waste-related staining of the storage area flooring. The visual inspection was completed on 36 

September 18, 2013, and records reviews were completed and are documented in Attachment B. 37 
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Table I-1. Operating Records Review Summary 

Document Title Document Type Facility Start Date End Date 

Items of 

Concern Noted 

T-Plant Daily Operating Logbook Logbook 277-T Building 01/02/1985 06/22/2010 No 

T-Plant Operation Logbook Logbook 277-T Building 07/27/2010 04/07/2011 No 

Waste Management Area Daily Inspection Data 

Sheet 

Daily Inspection 277-T Building 08/29/2005 12/01/2005 No 

Waste Management Area Daily Inspection Data 

Sheet 

Daily Inspection 277-T Building 10/01/2007 04/22/2013 No 

Weekly Surveillance Log, <90-day Storage 

Areas and Satellite Accumulation Areas 

Weekly Inspection 277-T Building 06/07/1991 12/20/1999 No 

Treatment Facility Waste Management Weekly 

Inspection Log Sheet 

Treatment Facility Waste Management Area 

Daily Inspection Log Sheet 

Treatment Facility Waste Management Area 

Weekly Inspection Data Sheet 

Treatment Facility Waste Management Area 

Daily Inspection Data Sheet 

Weekly Waste Area Surveillance 

T-Plant Daily Waste Management Area 

Inspection Data Sheet 

Weekly and Daily 

Dangerous Waste 

Inspections 

277-T Building 01/2000 

01/2005 

12/2002 

12/2007 

No 

Waste Management Area Daily Inspection 

Report 

Weekly Waste Area Surveillance 

Weekly and Daily 

Inspections 

277-T Building 2003 2004 Yes*

T-Plant Weekly Waste Management Area 

Inspection Data Sheet 

Weekly Inspection 277-T Building 10/18/2007 06/12/2013 No 

* A container of Insulkote was leaking. Product was determined to be non-regulated material.
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Table I-2. Mixed Waste Container Data 

Container 

Quantity 

Facility 

Identification 

Waste 

Package 

Type 

Total 

Volume 

(m
3
) Waste Type 

Beginning 

Storage Date 

Ending 

Storage 

Date Assigned Waste Codes 

1 277-T Box 27 MLLW/TSCA-

PCB 

December 

2002 

September 

2003 

D004 through D011, F001 through F005 

MLLW = mixed low-level waste 

PCB = polychlorinated biphenyl 

TSCA = Toxic Substances Control Act of 1976 
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All dangerous, mixed, and TSCA-PCB waste has been previously removed, and there have been no 1 

documented spills or releases of dangerous, mixed, or TSCA-PCB waste. Therefore, post-closure escape 2 

of dangerous waste and any associated dangerous waste constituents, leachate, contaminated runoff, and 3 

dangerous waste decomposition products to the ground, surface water, groundwater, or air is not anticipated. 4 

During CDI activities for the T-Plant Complex OUG, final clean closure will be confirmed for the 277-T 5 

Building. Decontamination of the 277-T Building concrete flooring and sampling and analysis of the 6 

decontamination rinsate will occur to confirm that cleanup standards have been achieved. 7 

I3.10 Sampling and Analysis and Constituents to Be Analyzed 8 

I3.10.1 Sampling and Analysis Plan 9 

The final clean closure verification sampling for the 277-T Building will occur in conjunction with 10 

T-Plant Complex CDI activities. All sampling and analysis will be performed in accordance with the 11 

sampling and quality standards established in the closure SAP (Attachment A). The closure SAP details 12 

sampling and analysis procedures in accordance with SW-846, Test Methods for Evaluating Solid Waste: 13 

Physical/Chemical Methods, Third Edition; Final Update IV-B; the American Society for Testing and 14 

Materials (ASTM) Annual Book of ASTM Standards; and applicable U.S. Environmental Protection 15 

Agency (EPA) guidance. Sampling and analysis activities will meet applicable requirements of SW-846, 16 

ASTM standards, EPA-approved methods, and DOE/RL-96-68, Hanford Analytical Services Quality 17 

Assurance Requirements Documents (HASQARD). 18 

I3.11 Role of the Independent Qualified Registered Professional Engineer 19 

An independent, qualified, registered, professional engineer will be retained to provide certification of the 20 

closure, as required by WAC 173-303-610(6). The resulting engineering report will be retained in the 21 

operating record. 22 

I3.12 Closure Certification 23 

In accordance with WAC 173-303-610(6), within 60 days of the 277-T Building DWMU closure, 24 

certification that the DWMU has been closed in accordance with the specifications in this closure plan 25 

will be submitted to Ecology by registered mail. The certification will be signed by the owner or operator 26 

and by an independent, qualified, registered, professional engineer.  27 

I3.13 Conditions That Will Be Achieved When Closure Is Complete 28 

Upon completion of near-term closure activities, the 277-T Building will remain in an “as-is” state, with 29 

the building remaining in place. The 277-T Building will continue to be used for equipment and material 30 

storage in support of the T-Plant Complex OUG operations. The 277-T Building will undergo final 31 

disposition under the CDI activities associated with the T-Plant Complex OUG. A permit modification 32 

request will be submitted after clean closure has been confirmed to remove the 277-T Building DWMU 33 

from the sitewide permit active DWMUs. 34 

I4 Closure Schedule and Time Frame 35 

Several near-term closure activities have been completed and documented in this closure plan. Addition 36 

of the 277-T Building to the WIDS database will be completed within 180 days of closure plan approval. 37 

This DWMU is located near the T-Plant Canyon Building, a large operating facility that currently serves 38 

as both waste treatment and storage at Hanford for multiple waste streams. The TPA Action Plan 39 

(Ecology et al., 1989b) identified that some treatment, storage, and disposal (TSD) groups/units 40 
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(primarily those located within large processing facilities) will be integrated with the disposition of the 1 

facility. Those units have physical closure actions that need to be completed in conjunction with the 2 

physical disposition actions in the facility (e.g., removal of structural components). 3 

Ecology Publication 94-111, Guidance for Clean Closure of Dangerous Waste Units and Facilities 4 

(Section 11.0, “Coordination of Closure and Corrective Action or Other Cleanup Activities”), allows for 5 

the use of alternative requirements when coordinating RCRA closure activities with other cleanup 6 

activities at a facility. An extended closure period is required for the 277-T Building to coordinate closure 7 

activities with the T-Plant Complex closure. The extended closure activities will occur under the CDI 8 

activities associated with T-Plant Complex OUG. T-Plant Complex OUG cleanup actions are included in 9 

the Central Plateau Cleanup Actions which are outlined in the annual Hanford Lifecycle Scope, Schedule, 10 

and Cost Report required by TPA (Ecology et al., 1989a) Milestone M-036-01. 11 

Approval of this closure plan will grant the Hanford Site an extended closure period for performance of 12 

the sample and analysis activities, in accordance with WAC 173-303-610(4)(c), and a separate extension 13 

request will not be filed (Figure I-2). 14 

I5 Closure Costs 15 

An annual report outlining updated projections of anticipated closure costs for the Hanford Facility TSD 16 

units having final status is not required per Permit Condition II.H. 17 

18 

Figure I-2. 277-T Building Closure Schedule Activities 19 
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Attachment A 1 

T-Plant 277-T Building Sample and Analysis Plan 2 

3 
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1 Introduction 1 

1.1 Purpose 2 

The purpose of the sampling and analysis plan (SAP) is to assist in the determination that clean closure 3 

levels have been achieved for the T-Plant Complex Operating Unit Group 277-T Building. 4 

Sampling and analysis of the containerized rinsate resulting from decontamination of the floor surface 5 

will be conducted to confirm that clean closure cleanup levels have been achieved. All sampling and 6 

analysis will be performed in accordance with the sampling and quality standards established in this 7 

closure SAP. The closure SAP details sampling and analysis procedures in accordance with SW-846, Test 8 

Methods for Evaluating Solid Waste: Physical/Chemical Methods, Third Edition; Final Update IV-B; the 9 

American Society for Testing and Materials (ASTM) Annual Book of ASTM Standards, and other U.S. 10 

Environmental Protection Agency (EPA) approved methods. Sampling and analysis activities will meet 11 

applicable requirements in SW-846, ASTM standards, EPA-approved methods, and Hanford Analytical 12 

Services Quality Assurance Requirements Documents (HASQARD) (DOE/RL-96-68). 13 

1.2 Statement of the Problem 14 

The objective of the sampling and analysis described in this document is to verify that the target analytes 15 

in rinsate resulting from decontamination of the 277-T Building floor during closure activities meet 16 

Universal Treatment Standards in accordance with WAC 173-303-140(2)(a), “Dangerous Waste 17 

Regulations,” “Land Disposal Restrictions,” thereby demonstrating clean closure of the 277-T Building. 18 

1.3 Target Analytes 19 

Target analytes were determined by reviewing waste management records for the dangerous waste stored 20 

in the 277-T Building (Table 1-1). 21 

Table 1-1. Target Analyte List 

Target Analyte CAS Number Target Analyte CAS Number 

Arsenic (D004) 7440-38-2 Acetone (F003) 67-64-1 

Barium (D005) 7440-39-3 N-butyl alcohol (F003) 71-36-3 

Cadmium (D006) 7440-43-9 Cyclohexanone (F003) 108-94-1 

Chromium (Hexavalent) 

(D007)  

18540-29-9 Ethyl acetate (F003) 141-78-6 

Lead (D008) 7439-92-1 Ethyl benzene (F003) 100-41-4 

Mercury (D009) 7439-97-6 Ethyl ether (F003) 60-29-7 

Selenium (D010) 7782-49-2 Methanol (F003) 67-56-1 

Silver (D011) 7440-22-4 Methyl isobutyl ketone (F003) 108-10-1 

Carbon tetrachloride 

(F001) (F002) 

56-23-5 Xylene (F003) 1330-20-7 

Methyl ethyl ketone 

(MEK) (F005)  

78-93-3 o-Cresol (F004) 95-48-7 
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Table 1-1. Target Analyte List 

Target Analyte CAS Number Target Analyte CAS Number 

Tetrachloroethylene 

(F001) (F002) 

127-18-4 Benzene, nitro (F004) 98-95-3 

Trichloroethylene 

(F001)(F002)  

79-01-6 Pyridine (F005) 110-86-1 

1,1,1-Trichloroethane 

(F001) (F002) 

71-55-6 2-nitropropane (F005) 79-46-9 

Chlorinated fluorocarbons 

(F001) (F002) 

Not Applicable Carbon disulfide (F005) 75-15-0 

Methylene chloride 

(F001) (F002) 

75-09-2 Isobutanol (F005) 78-83-1 

Chlorobenzene (F002) 108-90-7 2-ethoxyethanol (F005) 110-80-5 

1,1,2-trichloro-1,2,2-

trifluoroethane (F002) 

73-13-1 Toluene (F005) 108-88-3 

Ortho-dichlorobenzene 

(F002) 

95-50-1 Benzene (F005) 71-43-1 

1,1,2-trichloroethane 

(F002)  

79-00-5 Polychlorinated biphenyls 

(Aroclors) 

1336-36-3 

CAS = Chemical Abstracts Service 

1 

1.4 Project Schedule 2 

Sampling and analysis will follow the schedule outlined in the 277-T Building closure plan. 3 
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2 Quality Assurance Project Plan 1 

The quality assurance project plan (QAPjP) establishes the quality requirements for environmental data 2 

collection, including planning, implementation, and assessment of sampling, field measurements, and 3 

laboratory analysis. This QAPjP complies with requirements from the following documents: 4 

 10 CFR 830, “Nuclear Safety Management,” Subpart A, “Quality Assurance Requirements”5 

 DOE O 414.1D, Quality Assurance6 

 EPA Requirements for Quality Assurance Project Plans for Environmental Data Operations7 

(EPA/240/B-01/003)8 

 Hanford Analytical Services Quality Assurance Requirements Documents (HASQARD)9 

(DOE/RL-96-68)10 

This chapter describes the applicable quality requirements and controls. Sections 6.5 and 7.8 of the 11 

Tri-Party Agreement (TPA) (Hanford Federal Facility Agreement and Consent Order Action Plan 12 

[Ecology et al., 1989a]) Action Plan (Hanford Federal Facility Agreement and Consent Order Action 13 

Plan [Ecology et al., 1989b]) require the quality assurance (QA)/quality control (QC) and sampling and 14 

analysis activities to specify the QA requirements for treatment, storage, and disposal units, as well as for 15 

past-practice processes. Therefore, this QAPjP follows the QA elements of EPA/240/B-01/003. 16 

This QAPjP demonstrates conformance to Part B requirements of ANSI/ASQC E4-2004, Specifications 17 

and Guidelines for Quality Systems for Environmental Data Collection and Environmental Technology 18 

Programs.  19 

This QAPjP is divided into the following four sections, which describe the quality requirements and 20 

controls applicable to this investigation: Project Management, Data Generation and Acquisition, 21 

Assessment and Oversight, and Data Validation and Usability. 22 

2.1 Project Management 23 

The following subsections address project management and ensure that the project has defined goals, the 24 

participants understand the goals and the approaches used, and the planned outputs are appropriately 25 

documented. Project management roles and responsibilities discussed in this section apply to the major 26 

activities covered under the SAP. 27 

2.1.1 Project/Task Organization 28 

The Permittee, or its approved subcontractor, is responsible for planning, coordinating, sampling, 29 

preparing, packaging, and shipping samples to the laboratory. The project organization (regarding 30 

sampling and characterization) is described in the following paragraphs and is shown in Figure 2-1. 31 

The Project Manager maintains a list of individuals or organizations as points of contact for each 32 

functional element in Figure 2-1.  33 
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1 

Figure 2-1. 277-T Building Closure Sampling Project Organization2 

The project has several key positions within the U.S. Department of Energy (DOE), Richland Operations 3 

Office (RL) organization, including the following: 4 

 Regulatory Project Manager: The Washington State Department of Ecology (Ecology) has assigned5 

project managers responsible for oversight of cleanup projects and activities. Ecology, as lead6 

regulatory agency for the 277-T Building closure sampling project, has oversight authority for the7 

work being performed under this SAP. Ecology will work with DOE-RL to resolve concerns over the8 

work, as described in this SAP, in accordance with the TPA (Ecology et al., 1989a).9 

 Project Manager: The Project Manager provides oversight for activities and coordinates with10 

DOE-RL, EPA, Ecology, and contract management. In addition, support is provided to the project11 

technical lead to ensure that work is performed safely and cost effectively. The Project Manager12 

(or designee) for the 277-T Building closure sampling is responsible for direct management of13 

sampling documents and requirements, field activities, and subcontracted tasks. The Project Manager14 

is responsible for ensuring that project personnel are working to the current version of the SAP.15 

The Project Manager works closely with QA, Health and Safety, and the Field Work Supervisor16 

(FWS) to integrate these and other lead disciplines in planning and implementing the work scope.17 

The Project Manager also coordinates with DOE-RL and the primary contractor management on all18 

sampling activities. The Project Manager supports DOE-RL in coordinating sampling activities with19 

the regulators.20 

 Environmental Compliance and Quality Assurance. The Environmental Compliance Officer21 

(ECO) provides technical oversight, direction, and acceptance of project and subcontracted22 

environmental work, and develops appropriate mitigation measures with a goal of minimizing adverse23 
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environmental impacts. The ECO also reviews plans, protocols, and technical documents to ensure 1 

that environmental requirements have been addressed; identifies environmental issues that affect 2 

operations and develops cost effective solutions; and responds to environmental/regulatory issues or 3 

concerns raised by DOE-RL and/or regulatory agencies. The ECO also oversees project 4 

implementation for compliance with applicable internal and external environmental requirements. 5 

The QA point of contact (POC) is matrixed to the Project Manager and is responsible for QA issues 6 

on the project. Responsibilities include overseeing implementation of the project QA requirements, 7 

reviewing project documents (including the SAP and QAPjP), and participating in QA assessments 8 

on sample collection and analysis activities, as appropriate. The QA POC must be independent of the 9 

unit generating the data. 10 

 Health and Safety: The Health and Safety organization is responsible for coordinating industrial11 

safety and health support within the project, as carried out through health and safety plans, job hazard12 

analyses, and other pertinent safety documents required by federal regulation or by internal primary13 

contractor work requirements. In addition, Health and Safety assists project personnel in complying14 

with applicable health and safety standards and requirements.15 

 Sample Management and Reporting: The Permittee’s sampling organization coordinates laboratory16 

analytical work, ensuring that laboratories conform to Hanford Site internal laboratory QA17 

requirements (or their equivalent), as approved by DOE-RL, EPA, and Ecology. The sampling18 

organization receives the analytical data from the laboratories, performs the data entry into the19 

Hanford Environmental Information System (HEIS) database, and arranges for data validation.20 

The sampling organization is responsible for informing the Project Manager of any issues reported by21 

the analytical laboratory. The sampling organization develops and oversees implementation of the22 

letter of instruction to the analytical laboratories, oversees data validation, and works with the Project23 

Manager to prepare a characterization report on the sampling and analysis results.24 

 Contract laboratories: The contract laboratories analyze samples in accordance with established25 

protocols and provide necessary sample reports and explanation of results in support of data26 

validation. The laboratories must meet site-specific QA requirements and must have an approved27 

QA plan in place.28 

 Waste Management: Waste Management communicates policies and protocols and ensures project29 

compliance for storage, transportation, disposal, and waste tracking in a safe and cost effective30 

manner. In addition, Waste Management is responsible for identifying waste management31 

sampling/characterization requirements to ensure regulatory compliance, interpreting the32 

characterization data to generate waste designations and profiles, and preparing and maintaining other33 

documents confirming compliance with waste acceptance criteria.34 

 Fieldwork Supervisor: The FWS is responsible for planning and coordinating field sampling35 

resources. The FWS ensures that samplers are appropriately trained and available. Additional related36 

responsibilities include ensuring that the sampling design is understood and can be performed as37 

specified by directing training, mock-ups, and practice sessions with field personnel.38 

The FWS directs the samplers. The samplers collect rinsate samples, including replicates/duplicates,39 

and prepare sample blanks in accordance with the SAP, corresponding protocols, and work packages.40 

The samplers complete field logbook entries, chain-of-custody forms, and shipping paperwork and41 

ensure delivery of the samples to the analytical laboratory.42 
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2.1.2 Quality Objectives and Criteria 1 

The QA objective of this plan is to develop implementation guidance providing data of known and 2 

appropriate quality. Data quality indicators (DQIs) describe data quality by evaluation against identified 3 

data needs and the work activities identified in this SAP. The applicable QC guidelines, quantitative 4 

target limits, and levels of effort for assessing data quality are dictated by the intended use of the data and 5 

the nature of the analytical method. The principal DQIs are precision, bias or accuracy, 6 

representativeness, comparability, completeness, and sensitivity. These DQIs are defined for the purposes 7 

of this document in Table 2-1. The DQIs will be evaluated during the data quality assessment (DQA) 8 

process (Section 2.4.5).  9 

Quality objectives and project-specific measurement requirements are presented in Table 2-2. 10 

In consultation with the laboratory, the Project Manager, the sampling organization, and/or appropriate 11 

others identify applicable analytical methods. 12 

2.1.3 Special Training/Certification 13 

A graded approach is used to ensure that workers receive a level of training that is commensurate with 14 

responsibilities and compliant with applicable DOE orders and government regulations. The FWS, in 15 

coordination with line management, will ensure that special training requirements for field personnel are 16 

met.  17 

Typical training requirements or qualifications have been instituted by the Permittee to meet training 18 

requirements imposed by regulations, DOE orders, and national standards such as those published by the 19 

American National Standards Institute/American Society of Mechanical Engineers. For example, the 20 

environmental, safety, and health training program provides workers with the knowledge and skills 21 

necessary to execute assigned duties safely. Field personnel typically have completed the following 22 

training before starting work:  23 

 Occupational Safety and Health Administration 40-Hour Hazardous Waste Worker Training24 

 8-Hour Hazardous Waste Worker Refresher Training (as required)25 

 Hanford General Employee Training26 

Project-specific safety training addressed explicitly to the project and the day’s activity will be provided, 27 

including the following:  28 

 Training will provide the knowledge and skills that sampling personnel need to perform work safely29 

and in accordance with QA requirements.30 

 Samplers are required to be qualified in the type of sampling being performed in the field.31 

In addition, pre-job briefings will be performed to evaluate activities and associated hazards by 32 

considering many factors, including the following:  33 

 Objective of the activities34 

 Individual tasks to be performed35 

 Hazards associated with the planned tasks36 

 Environment in which the job will be performed37 

 Facility where the job will be performed38 

 Equipment and material required39 

 Safety protocols applicable to the job40 

 Training requirements for individuals assigned to perform the work41 
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 Level of management control1 

 Proximity of emergency contacts2 

Training records are maintained for each employee in an electronic training record database. 3 

The Permittee’s training organization maintains the training records system.  4 

2.1.4 Documents and Records 5 

The Project Manager is responsible for ensuring that the current version of the SAP is being used and for 6 

providing any updates to field personnel. Version control is maintained by the administrative document 7 

control process. Changes to the SAP affecting the data needs will be submitted to DOE and the lead 8 

regulatory agency as a permit modification in accordance with WAC 173-303-610, “Dangerous Waste 9 

Regulations,” “Closure and Post-Closure.” 10 

The FWS is responsible for ensuring that the field instructions are maintained and aligned with any 11 

revisions or approved changes to the SAP. The FWS will ensure that deviations from the SAP or 12 

problems encountered in the field are documented appropriately (e.g., in the field logbook or on 13 

nonconformance report forms) in accordance with internal corrective action protocols.  14 

The Project Manager, FWS, or designee is responsible for communicating field corrective action 15 

requirements and ensuring that immediate corrective actions are applied to field activities.  16 

Logbooks are required for field activities. A logbook must be identified with a unique project name and 17 

number. The individual(s) responsible for logbooks will be identified in the front of the logbook, and only 18 

authorized persons may make entries in logbooks. Logbooks will be signed by the FWS, cognizant 19 

scientist/engineer, or other responsible individual. Logbooks will be permanently bound, waterproof, and 20 

ruled with sequentially numbered pages. Pages will not be removed from logbooks for any reason. Entries 21 

will be made in indelible ink. Corrections will be made by marking through the erroneous data with a 22 

single line, entering the correct data, and initialing and dating the changes. 23 

The Project Manager is responsible for ensuring that a project file is properly maintained. The project file 24 

will contain the records or references to their storage locations. The following items will be included in 25 

the project file, as appropriate:  26 

 Field logbooks or operational records27 

 Data forms28 

 Global positioning system data29 

 Chain-of-custody forms30 

 Sample receipt records31 

 Inspection or assessment reports and corrective action reports32 

 Interim progress reports33 

 Final reports34 

 Laboratory data packages35 

 Verification and validation reports36 
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Table 2-1. Data Quality Indicators 

DQI Definition 

Example Determination 

Methodologies Project-Specific Information Corrective Actions 

Precision The measure of the degree 

of reproducibility of 

measurements under 

prescribed similar 

conditions. 

May be expressed as a 

percentage of the mean of 

the measurements, such as 

relative range, relative 

percent difference, or 

relative standard deviation 

(coefficient of variation). 

Use the same analytical instrument to 

make repeated analyses on the same 

sample. 

Use the same method to make repeated 

measurements of the same sample 

within a single laboratory. 

Split a sample in the field and submit 

both for sample handling, preservation 

and storage, and analytical 

measurements. 

Collect, process, and analyze collocated 

samples for information on sample 

acquisition, handling, shipping, storage, 

preparation, and analytical processes 

and measurements. 

Field precision: At randomly 

selected locations, duplicate 

samples will be taken one per 20 

samples per media. 

Laboratory precision; analysis of 

laboratory duplicate or matrix 

spike duplicate. 

If duplicate data do not 

meet objective: 

Evaluate apparent cause 

(e.g., sample 

heterogeneity) 

Request reanalysis or 

remeasurement 

Qualify the data before use 

Accuracy A measure of the overall 

agreement of a measurement 

to an accepted reference or 

true value.  

Sample accuracy is 

expressed as the percent 

recovery of a spiked sample. 

Analyze a reference material or 

reanalyze a sample to which a material 

of known concentration or amount of 

pollutant has been added (a spiked 

sample). 

Laboratory accuracy 

Determination based on matrix 

spikes and matrix spike 

duplicates. 

If recovery does not meet 

objective: 

Qualify the data before use 

Request re-analysis or 

remeasurement 
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Table 2-1. Data Quality Indicators 

DQI Definition 

Example Determination 

Methodologies Project-Specific Information Corrective Actions 

Representa-

tiveness 

A qualitative term to express 

“the degree to which data 

accurately and precisely 

represent a characteristic of 

a population, parameter 

variations at a sampling 

point, a process condition, or 

an environmental 

condition.” (ANSI/ASQC 

S2-1995) 

Evaluate whether measurements are 

made and physical samples collected in 

such a manner that the resulting data 

appropriately reflect the environment or 

condition being measured or studied. 

Samples will be collected as 

described in the sampling design. 

Judgment sampling ensures areas 

most likely to be contaminated, 

based on current information, 

will be evaluated. 

Random sampling is based on 

ensuring all members of the 

group are equally likely to be 

chosen and allows probability 

statements to be made about the 

quality of estimates derived from 

the data. 

If results are not 

representative of the 

system sampled: 

Identify the reason for the 

not being representative 

Reject the data, or, if data 

are otherwise usable, 

qualify the data for limited 

use and define the portion 

of the system that the data 

represent 

Redefine sampling and 

measurement requirements 

and protocols 

Resample and reanalyze 

Comparability A qualitative term 

expressing the measure of 

confidence that one data set 

can be compared to another 

and can be combined for the 

decision(s) to be made. 

Compare sample collection and 

handling methods, sample preparation 

and analytical procedures, holding 

times, stability issues, and QA 

protocols. 

Sampling personnel will use the 

same sampling protocols. 

Samples will be submitted to the 

same laboratories when possible 

(based on laboratory contracts) 

for analysis by the same methods, 

thus data results will be 

comparable. 

If data are not comparable 

to other data sets: 

Identify appropriate 

changes to data collection 

and/or analysis methods 

Identify quantifiable bias, 

if applicable. 

Qualify the data as 

appropriate 

Resample and/or reanalyze 

if needed. 

Revise sampling/analysis 

protocols to ensure future 

comparability 
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Table 2-1. Data Quality Indicators 

DQI Definition 

Example Determination 

Methodologies Project-Specific Information Corrective Actions 

Completeness A qualitative term 

expressing the measure of 

confidence that one data set 

can be compared to another 

and can be combined for the 

decision(s) to be made. 

Compare sample collection and 

handling methods, sample preparation 

and analytical procedures, holding 

times, stability issues, and QA 

protocols. 

Sampling personnel will use the 

same sampling protocols. 

Samples will be submitted to the 

same laboratories when possible 

(based on laboratory contracts) 

for analysis by the same methods, 

thus data results will be 

comparable. 

If data are not comparable 

to other data sets: 

Identify appropriate 

changes to data collection 

and/or analysis methods 

Identify quantifiable bias, 

if applicable. 

Qualify the data as 

appropriate 

Resample and/or reanalyze 

if needed. 

Revise sampling/analysis 

protocols to ensure future 

comparability 

Sensitivity The capability of a method 

or instrument to discriminate 

between measurement 

responses representing 

different levels of the 

variable of interest. 

Determine the minimum concentration 

or attribute to be measured by a method 

(method detection limit), by an 

instrument (instrument detection limit), 

or by a laboratory (quantitation limit). 

The practical quantitation limit is the 

lowest level, which can be routinely 

quantified and reported by a laboratory. 

Ensure sensitivity, as measured 

detection limits, is appropriate 

for the action levels. 

If sensitivity does not meet 

objective: 

Request reanalysis or 

remeasurement. 

Qualify/reject the data 

before use. 

Source: ANSI/ASQC S2-1995, Introduction to Attribute Sampling. 

DQI = data quality indicator 

QA = quality assurance 

1 
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Table 2-2. Water Analytical Performance Requirements 

CAS Number Analyte Analytical Method 

Closure Performance 

Standard
a

Practical 

Quantitation Limit
e

(µg/L) 

Accuracy Req’t 

(Percent Recovery)
b

Precision Req’t 

(RPD)
b

Performance Requirements for Laboratory Measurements (Nonradiological) 

7440-38-2 Arsenic SW-846 Method 6010 5 mg/L TCLP 10 ±20 ≤20 

7440-39-3 Barium 
SW-846 Method 6010 or 

200.8 
21 mg/L TCLP 5.0 ±20 ≤20 

7440-43-9 Cadmium 
SW-846 Method 6010 or 

200.8 
0.11 mg/L TCLP 2.0 ±20 ≤20 

18540-29-9 
Chromium 

(Hexavalent) 

SW-846 Method 6010 or 

200.8 
 0.60 mg/L TCLP 2.0 ±20 ≤20 

7439-91-1 Lead 
SW-846 Method 6020 or 

200.8 
 0.75 mg/L TCLP 2.0 ±20 ≤20 

7439-97-6 Mercury 
SW-846 Method 7471 or 

200.8 
 0.2 mg/L TCLP 0.5 ±20 ≤20 

7782-49-2 Selenium 
SW-846 Method 6020 or 

200.8 
5.7 mg/L TCLP 50 ±20 ≤20 

7440-22-4 Silver 
SW-846 Method 6020 or 

200.8 
0.14 mg/L TCLP 2.0 ±20 ≤20 

71-43-2 Benzene SW-846 Method 8260 10 mg/L 5.0 N/A
c

≤20 

56-23-5 Carbon tetrachloride SW-846 Method 8260 6.0 mg/L 5.0 N/A
c

≤20 

78-93-3 
Methyl ethyl ketone 

(MEK) (2-butanone) 
SW-846 Method 8260 36 mg/L 10 N/A

c
 ≤20 

110-86-1 Pyridine SW-846 Method 8260 16 mg/L 5 N/A
c

≤20 

71-55-6 1,1,1-trichloroethane SW-846 Method 8260 6 mg/L 5.0 N/A
c

≤20 

76-13-1 
chlorinated 

fluorocarbons 
SW-846 Method 8260 30 mg/L 10 

N/A
c

≤20 
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Table 2-2. Water Analytical Performance Requirements 

CAS Number Analyte Analytical Method 

Closure Performance 

Standard
a

Practical 

Quantitation Limit
e

(µg/L) 

Accuracy Req’t 

(Percent Recovery)
b

Precision Req’t 

(RPD)
b

75-09-2 methylene chloride SW-846 Method 8260 30 mg/L 5 N/A
c

≤20 

67-64-1 Acetone SW-846 Method 8260 160 mg/L 20 N/A
c

≤20 

71-36-3 n-butyl alcohol SW-846 Method 8260 2.6 mg/L 100 N/A
c

≤20 

108-94-1 Cyclohexanone SW-846 Method 8270 0.75 mg/L TCLP 5 N/A
c

≤20 

141-78-6 Ethyl acetate SW-846 Method 8015 33 mg/L 5,000 N/A
c

≤20 

100-41-4 Ethyl benzene SW-846 Method 8260 10 mg/L 4 N/A
c

≤20 

60-29-7 Ethyl ether SW-846 Method 8015 160 mg/L 5,000 N/A
c

≤20 

67-56-1 Methanol SW-846 Method 8015 0.75 mg/L TCLP 1,000 N/A
c

≤20 

108-10-1 
Methyl isobutyl 

ketone 
SW-846 Method 8260 33 mg/L 10 

N/A
c

≤20 

127-18-4 Tetrachloroethylene SW-846 Method 8260 6 mg/L 5 N/A
c

≤20 

79-01-6 Trichloroethylene SW-846 Method 8260 6 mg/L 1 N/A
c

≤20 

108-38-3 m-Xylene SW-846 Method 8260 30 mg/L
d
 5 N/A

c
≤20 

95-47-6 o-Xylene SW-846 Method 8260 30 mg/L
d
 5 N/A

c
≤20 

106-42-3 p-Xylene SW-846 Method 8260 30 mg/L
d
 5 N/A

c
≤20 

1336-36-3 
Polychlorinated 

biphenyls 
SW-846 Method 8082 10 mg/L 0.5 N/A

c
 ≤20 

95-48-7 o-Cresol SW-846 Method 8270 5.6 mg/L 33 N/A
c
 ≤20 

98-95-3 Benzene, nitro SW-846 Method 8260 14 mg/L 10 N/A
c
 ≤20 

108-88-3 Toluene SW-846 Method 8260 10 mg/L 5 N/A
c
 ≤20 

79-46-9 2-nitropropane SW-846 Method 8260 NA 10 N/A
c
 ≤20 

75-15-0 Carbon disulfide SW-846 Method 8260 4.8 mg/L TCLP 5 N/A
c
 ≤20 
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Table 2-2. Water Analytical Performance Requirements 

CAS Number Analyte Analytical Method 

Closure Performance 

Standard
a

Practical 

Quantitation Limit
e

(µg/L) 

Accuracy Req’t 

(Percent Recovery)
b

Precision Req’t 

(RPD)
b

78-83-1 Isobutanol SW-846 Method 8260 170 mg/L 500 N/A
c
 ≤20 

110-80-5 2-ethoxyethanol SW-846 Method 8260 NA 750 N/A
c
 ≤20 

108-90-7 Chlorobenzene SW-846 Method 8260 6 mg/L 2,000,000 N/A
c
 ≤20 

79-00-5 1,1,2-trichloroethane SW-846 Method 8260 6 mg/L 5 N/A
c
 ≤20 

76-13-1 
1,1,2-trichloro-1,2,2-

trifluoroethane 
SW-846 Method 8260 30 mg/L 10 N/A

c
 ≤20 

95-50-1 Ortho-dichlorobenzene SW-846 Method 8260 6 mg/L 10 N/A
c
 ≤20 

Source: SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, Third Edition; Final Update IV-B. 

a. Closure performance standards are the universal treatment standards for non-wastewater found in WAC 173-303-140(2)(a), “Dangerous Waste Regulations,” “Land Disposal

Restrictions.” 

b. Accuracy criteria for associated batch matrix spike percent recoveries. Evaluation based on statistical control of laboratory control samples is also performed. Precision criteria

for batch laboratory replicate matrix spike analyses or replicate sample analyses. 

c. Determined by the laboratory based on historical data or statistically derived control limits. Limits are reported with the data. Where specific acceptance criteria are listed,

those acceptance criteria may be used in place of statistically derived acceptance criteria. 

d. The 30 mg/L action level is based on the sum of the xylene isomers.

e. For these analytical performance requirements, the required detection limit and practical quantitation limit are identical.

CAS = Chemical Abstract Services 

N/A = not applicable 

NA = information not available 

RPD = relative percent difference 

TCLP = toxicity characteristic leaching procedure 
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The laboratory is responsible for maintaining, and having available upon request, the following: 1 

 Analytical logbooks2 

 Raw data and QC sample records3 

 Standard reference material and/or proficiency test sample data4 

 Instrument calibration information5 

Records may be stored in either electronic or hardcopy format. Documentation and records, regardless 6 

of medium or format, are controlled in accordance with internal work requirements and processes to 7 

ensure the accuracy and retrievability of stored records. Records required by the TPA (Ecology et al., 8 

1989a) will be managed in accordance with the requirements therein. 9 

2.2 Data Generation and Acquisition 10 

The following subsections present the requirements for sampling methods and identification, sample 11 

handling and custody, analytical methods, measurement and analysis, data collection or generation, data 12 

handling, and field and laboratory QC. The requirements for instrument calibration and maintenance, 13 

supply inspections, and data management are also addressed. The sampling design is presented in the 14 

field sampling plan (FSP) in Chapter 3 of this SAP. 15 

The FWS is responsible for ensuring that all field procedures are followed completely and that field 16 

sampling personnel are adequately trained to perform sampling activities under this SAP. The field team 17 

lead must document all deviations from procedures or other problems pertaining to sample collection, 18 

chain-of-custody, sample analytes, sample transport, or noncompliant monitoring. As appropriate, such 19 

deviations or problems will be documented in the field logbook or in nonconformance report forms in 20 

accordance with internal corrective action procedures. The FWS or Project Manager is responsible for 21 

communicating field corrective action requirements and for ensuring that immediate corrective actions are 22 

applied to field activities. 23 

2.2.1 Sampling Process Design 24 

The sampling design consists of grab sampling of the collected rinsate. Additional sampling process 25 

design details are provided in Section 3. 26 

2.2.2 Analytical Methods 27 

Analytical methods and parameters are provided in Table 2-2. These analytical methods are controlled in 28 

accordance with the laboratory’s QA plan and the requirements of this QAPjP. Laboratory operations and 29 

analytical services shall comply with Volume 4 of HASQARD (DOE/RL-96-68, Laboratory Technical 30 

Requirements) and any specific criteria identified in Table 2-2. Criteria in Table 2-2 take precedence over 31 

similar criteria in HASQARD (DOE/RL-96-68). In consultation with the laboratory, the Project Manager, 32 

and/or others as appropriate, changes to analytical methods can be approved as long as the method is 33 

based upon a nationally recognized standard (e.g., EPA or ASTM) method, the new method achieves 34 

project data needs as well or better than the replaced method, and the new method is required due to the 35 

nature of the sample. Oversight of offsite analytical laboratories to qualify them for performing Hanford 36 

Site analytical work is performed as necessary.  37 

If the laboratory uses a nonstandard or unapproved method, then the laboratory must provide method 38 

validation data to confirm that the method is adequate for the intended use of the data. This includes 39 

information such as determination of detection limits, quantitation limits, typical recoveries, and 40 

analytical precision and bias. Deviations from the analytical methods noted in Table 2-2 must be 41 

approved in consultation with the Project Manager.  42 
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Issues that may affect analytical results are to be resolved in coordination with the Project Manager. 1 

2.2.3 Quality Control 2 

QC procedures must be followed in the field and laboratory to ensure that reliable data are obtained. Field 3 

QC samples will be collected to evaluate the potential for cross-contamination and to provide information 4 

pertinent to field sampling variability. Field QC sampling will include the collection of full trip blank, 5 

field transfer blank, equipment rinsate blank, field duplicate, and field split samples. Laboratory QC 6 

samples estimate the precision and bias of the analytical data. Field and laboratory QC samples are 7 

summarized in Table 2-3.  8 

Table 2-3. Project Quality Control Sampling Summary 

Quality Control Sample 

Type 
Frequency Characteristics Evaluated 

Field Quality Control 

Full Trip Blank (FTB) 
One per 20 samples per media 

sampled. 
 Contamination from containers or transportation 

Equipment Rinsate Blank 

(EB) 

As needed. 

If only disposable equipment is 

used, an equipment blank is not 

required.  

Otherwise, one per 20 samples 

per media
a
. 

Adequacy of sampling equipment 

decontamination and contamination from non-

dedicated equipment 

Field Duplicate (DUP) 

One per batch
g
, 20 samples 

maximum of each media 

sampled.  

Precision, including sampling and analytical 

variability 

Field Split Samples 

(SPLIT) 

As needed. 

When needed, the minimum is 

one per analytical method, per 

media sampled, for analyses 

performed where detection 

limit and precision and 

accuracy criteria have been 

defined in the performance 

requirements tables. 

Precision, including sampling, analytical, and 

inter-laboratory 

Laboratory Quality Control
g
 

Method Blanks 1 per batch
g 

Laboratory contamination 

Lab Duplicates 
b 

Laboratory reproducibility and precision 

Matrix Spikes 
b 

Matrix effect/laboratory accuracy 

Matrix Spike Duplicates 
b Laboratory reproducibility, accuracy, and 

precision 

Surrogates 
b 

Recovery/yield 

Tracers 
b 

Recovery/yield 
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Table 2-3. Project Quality Control Sampling Summary 

Quality Control Sample 

Type 
Frequency Characteristics Evaluated 

Laboratory Control 

Samples 

1 per batch
g 

Evaluate laboratory accuracy 

Performance Evaluation 

Programs
c
 

Annual Evaluate laboratory accuracy 

Double-Blind Standards Quarterly
d

Evaluate laboratory accuracy 

Audit/Assessment Annually
e
 or every 3 years

f
Evaluate overall laboratory performance and 

operations 

a. Whenever a new type of non-dedicated equipment is used, an equipment blank shall be collected every time sampling

occurs until it can be shown that less frequent collection of equipment blanks is adequate to monitor the decontamination 

procedure for the non-dedicated equipment. 

b. As defined in the laboratory contract or quality assurance plan and/or analysis procedures.

c. Nationally recognized program, such as DOE Mixed Analyte Performance Evaluation Program or Environmental Resource

Associates. 

d. Water matrix double-blind standards are submitted quarterly.

e. DOE Quality Systems for Analytical Services requires annual audit of commercial laboratories.

f. DOE/RL-96-68, 2007, Hanford Analytical Services Quality Assurance Requirements Documents (HASQARD) does not

define a frequency for assessment of onsite laboratories. Three year evaluated supplier list requirement is typically applied. 

g. Batching across projects is allowing for similar matrices.

DOE = U.S. Department of Energy 

1 

2.2.3.1 Field Quality Control Samples 2 

Field QC samples will be collected to evaluate the potential for cross-contamination and to provide 3 

information pertinent to field sampling variability and laboratory performance to help ensure reliable data 4 

are obtained. Field QC samples include field duplicates, split samples, and three types of field blanks 5 

(full trip, field transfer, and equipment blanks). Field blanks are typically prepared using high-purity 6 

reagent water. Silica sand should be used, instead of reagent water, when required by the SAP. The QC 7 

samples and the required frequency for collection are described in this subsection. Particular care will be 8 

exercised to avoid the following common ways in which cross-contamination or background 9 

contamination may compromise samples: 10 

 Improperly storing or transporting sampling equipment and sample containers11 

 Contaminating the equipment or sample bottles by setting the equipment/sample bottle on or near12 

potential contamination sources (e.g., uncovered ground)13 

 Handling bottles or equipment with dirty hands or gloves14 

 Improperly decontaminating equipment before sampling or between sampling events15 

This number of QC samples is conservatively established based on site procedures that call for 16 

approximately one set of QC samples per 20 samples. 17 
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 Full-trip blank (FTB): FTBs are prepared by the sampling team prior to traveling to the sampling1 

site. The preserved bottle set is either for volatile organic analysis (VOA) only or identical to the set2 

that will be collected in the field. It is filled with high purity reagent water or silica sand, as3 

appropriate to the primary sample media. The bottles are sealed and transported, unopened, to the4 

field in the same storage containers used for samples collected the same day. FTBs are typically5 

analyzed for the same constituents as the samples from the associated sampling event. FTBs are used6 

to evaluate potential contamination of the samples attributable to the sample bottles, preservative,7 

handling, storage, and transportation.8 

 Field transfer blank (FXR): FXRs are preserved VOA sample bottles filled at the sample collection9 

site with high purity reagent water or silica sand (as appropriate to the primary sample media) that has10 

been transported to the field. The samples are prepared during sampling to evaluate potential11 

contamination attributable to field conditions. After collection, FXR sample bottles are sealed and12 

placed in the same storage containers with the samples collected the same day for the associated13 

sampling event. FXR samples will be analyzed for volatile organic compounds only.14 

 Equipment blank (EB): EBs consist of high purity reagent water or silica sand passed through or15 

poured over the decontaminated sampling equipment identical to the sample set that will be collected16 

and placed in sample containers, as identified on the project sampling authorization form (SAF). EB17 

sample bottles are placed in the same storage containers with the samples from the associated18 

sampling event. EB samples will be analyzed for the same constituents as the samples from the19 

associated sampling event. EBs will be used to evaluate the effectiveness of the decontamination20 

process.21 

EBs are collected from reusable sampling devices on a 1-in-20 basis and are not required for22 

disposable sampling equipment.23 

For field blanks (i.e., FTB, FXR, and EB), results greater than two times the method detection limit24 

(MDL) or minimum detectable activity (MDA) are identified as suspect contamination. However, for25 

common laboratory contaminants such as acetone, methylene chloride, 2-butanone, toluene, and26 

phthalate esters, the limit is five times the MDL. For radiological analytical data, blank results are27 

flagged if they are greater than two times the total MDA.28 

 Field duplicates (DUP): DUPs are independent samples collected as close as possible to the same29 

time and same location as the parent sample and are intended to be identical. DUPs are collected at a30 

frequency of one in 20 samples. DUPs are two separate samples collected from the same source,31 

placed in separate sample containers, and analyzed independently. DUPs should be collected from an32 

area expected to have some contamination, so valid comparisons between the samples can be made33 

(i.e., some constituents will be greater than detection limit).34 

DUPs must agree within 20 percent, as measured by the RPD, to be acceptable. Only those DUPs35 

with at least one result greater than five times the Universal Treatment Standards limit are evaluated.36 

DUP results not satisfying evaluation criteria will be qualified and flagged in HEIS, as appropriate.37 

DUPs are stored and transported together and will be analyzed for the same constituents. DUPs are38 

used to determine precision for both sampling and laboratory measurements. Evaluation of the results39 

can provide an indication of intra-laboratory variability. Large relative percent differences (RPDs)40 

can be an indication of potential laboratory performance problems and should be investigated.41 

Collocated samples are two samples collected as close as possible to the same time and location and42 

are not homogenized. This sampling protocol is used when homogenizing samples for split or43 

duplicate samples could affect the quality of data (i.e., VOA analysis).44 
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 Field split samples:. Field split samples (SPLIT) are two samples collected as close as possible to the1 

same time and same location and are intended to be identical. VOA splits will be sampled as2 

collocated samples, as described previously. SPLITs are stored in separate containers and analyzed by3 

different laboratories for the same or similar analytes. SPLITs are inter-laboratory comparison4 

samples used to evaluate comparability between laboratories. Large RPDs can be an indication of5 

potential laboratory performance problems and should be investigated.6 

2.2.3.2 Laboratory Quality Control Samples 7 

Laboratory QC samples (e.g., method blanks and laboratory control sample/blank spike) are defined for 8 

the three-digit EPA methods (EPA-600/4-79-20, Methods for Chemical Analysis of Water and Wastes) 9 

and four-digit EPA methods (SW-846) and will be run at the frequency specified in the respective 10 

reference, unless superseded by agreement.  11 

QC checks outside of control limits will be reflected in the narrative of the analytical report and during 12 

the DQA process, if performed. 13 

For chemical analyses, the control limits for laboratory duplicate samples, matrix spike samples, matrix 14 

spike duplicate samples, surrogate recoveries, and laboratory control samples are typically derived from 15 

historical data at the laboratories in accordance with SW-846. Typical control limits are within 25 percent 16 

of the expected values, although the limits may vary considerably depending upon the method and analyte.  17 

2.2.4 Equipment 18 

Equipment used for collection, measurement, and testing should meet applicable standards (e.g., ASTM) 19 

or will have been evaluated as acceptable and valid in accordance with the procedures, requirements, and 20 

specifications. The FWS, field technical representative, or equivalent will ensure that the data generated 21 

from instructions using a software system are backed up and/or downloaded on a regular basis. Software 22 

configuration will be acceptance tested prior to use in the field.  23 

Measurement and testing equipment used in the field or in the laboratory that directly affect the quality of 24 

analytical data will be subject to preventive maintenance measures to minimize measurement system 25 

downtime. Laboratories and onsite measurement organizations must maintain and calibrate their 26 

equipment. Maintenance requirements (e.g., documentation of routine maintenance) will be included in 27 

the individual laboratory and onsite organization’s QA plan or operating procedures, as appropriate. 28 

Maintenance of laboratory instruments will be performed in a manner consistent with the three-digit EPA 29 

methods (EPA-600/4-79-020) and four-digit EPA methods (SW-846), or with auditable DOE 30 

Hanford Site and contractual requirements. Consumables, supplies, and reagents will be reviewed per 31 

SW-846 requirements and will be appropriate for their use. 32 

2.2.5 Inspection of Consumable Supplies 33 

Consumables, supplies, and reagents will be reviewed in accordance with the current requirements of 34 

SW-846, or other EPA method being used, or by an approved site analytical procedure. Potential 35 

contamination is monitored by field QC samples and laboratory blanks. The lot number from the 36 

manufacturer certified, pre-cleaned sample containers will be recorded in the sampler’s logbook. 37 

2.2.6 Data Management 38 

Data resulting from implementation of the SAP will be stored in the HEIS database. Reports and 39 

supporting analytical data packages will be subject to final technical review by qualified reviewers before 40 

submittal to the regulatory agencies or before inclusion in reports or technical memoranda.  41 
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2.2.7 Field Documentation Management 1 

Field documentation shall be maintained in the form of chain-of-custody/sample analysis request forms 2 

and logbook entries. Other documentation is described in Section 2.1.3. Approved work control packages 3 

and procedures will be used to document field activities, including nonradiological measurements, when 4 

this SAP is implemented. Field activities will be recorded in the field logbook.  5 

2.3 Assessment and Oversight 6 

The elements in assessment and oversight address the activities for assessing the effectiveness of project 7 

implementation and associated QA and QC activities. The purpose of assessment is to ensure that the 8 

QAPjP is implemented as prescribed. 9 

2.3.1 Assessments and Response Actions 10 

Contractor Management, Regulatory Compliance, QA, and/or Health and Safety organizations may 11 

conduct surveillances and assessments to verify compliance with the requirements outlined in this SAP, 12 

project work packages, the project quality management plan, procedures, and regulatory requirements. 13 

The Project Manager will determine whether a DQA will be performed for the activities identified in 14 

this SAP. The DQA process, if performed, is discussed in Section 2.4. The results of the DQA will be 15 

provided to the Project Manager. No other planned assessments have been identified. 16 

If circumstances arise in the field dictating the need for additional assessment activities, then additional 17 

assessments would be performed. Deficiencies identified by these assessments will be reported in 18 

accordance with existing programmatic requirements. The project’s line management chain coordinates 19 

the corrective actions/deficiencies in accordance with the contractor QA program, the corrective action 20 

management program, and associated procedures implementing these programs. When appropriate, 21 

corrective actions will be taken by the Project Manager. 22 

2.3.2 Reports to Management 23 

Management will be made aware of deficiencies identified by self-assessments, corrective actions from 24 

ECOs, and findings from QA assessments and surveillances. 25 

2.4 Data Review, Verification, and Validation, and Usability Requirements 26 

Analytical results will be received from the laboratory, loaded into a database (e.g., HEIS), and verified 27 

(Section 2.4.1). A total of 5 percent of the data will be validated (Section 2.4.3). A DQA may be 28 

performed, if requested, on the final data (Section 2.4.4). At the direction of the Project Manager 29 

(or designee), analytical data packages will be subject to final technical review by qualified personnel 30 

before submittal to the regulatory agencies or inclusion in reports.  31 

2.4.1 Verification and Validation Methods 32 

Validation activities will be based on EPA functional guidelines. Data validation may be performed by 33 

the Permittee and/or by a party independent of both the data collector and the data user. Data validation 34 

qualifiers must be compatible with the HEIS database.  35 

When outliers or questionable results are identified, the data associated with these outliers and 36 

questionable data will be evaluated and additional data validation will be performed. The additional data 37 

validation will consist of selecting up to an additional 5 percent of the statistical outliers and/or 38 

questionable data. The additional validation will begin with Level C and may increase to Levels D and E, 39 

as needed, to ensure that data are usable. Level C validation is a review of the QC data, while Levels D 40 

and E include review of calibration data and calculations of representative samples from the data set. 41 
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Data validation results will be documented in data validation reports. An example of questionable data is 1 

a positive detection greater than the practical quantitation limit or reporting limit in soil from a site that 2 

should not have exhibited contamination. Similarly, results below background would not be expected and 3 

could trigger a validation inquiry. The determination of data usability will be conducted and documented 4 

in a DQA report.  5 

Data validation results will be documented in data validation reports, which will be included in the 6 

project file. 7 

2.4.2 Data Verification and Usability Methods 8 

Review of field paperwork, analytical data packages, and electronic files from the laboratory information 9 

management system will be performed. Sampling documents include the soil sampling record, 10 

chain-of-custody forms, field logbook pages, and other paperwork associated with sampling and shipping. 11 

These documents are reviewed for completeness, approvals, and legibility. Analytical and QC data from 12 

the laboratories are verified to be complete, reported correctly, and within applicable limits. Laboratory 13 

documents will be rechecked to verify the condition of the samples upon receipt at the laboratory and 14 

determine if problems arose during analysis that may have affected the data. When issues arise with 15 

samples before the analytical data are processed, resolution of those issues will be initiated. 16 

2.4.3 Resolution of Analytical System Errors 17 

Errors reported by the laboratories are reported, and a sample disposition record is initiated in accordance 18 

with Permittee procedures. This process is used to document analytical errors and establish resolution 19 

with the Project Manager. In addition, the Permittee QA Engineer receives reports providing summaries 20 

and statistics of the analytical errors. 21 

2.4.4 Data Validation 22 

The format and requirements for data validation activities are based upon the most current version of 23 

USEPA-540-R-08-01, National Functional Guidelines for Superfund Organic Methods Data Review 24 

(OSWER 9240.1-48), and USEPA-540-R-10-011, National Functional Guidelines for Inorganic 25 

Superfund Data Review (OSWER 9240.1-51). Performance of data validation activities, typically by a 26 

party independent of the data collector, data generator, and data user is arranged. Third party data 27 

validation reports are reviewed for completeness and contractual compliance and also by Project QA 28 

personnel. A total of 5 percent of the results will undergo Level C validation, as defined by the validation 29 

guidelines. 30 

2.4.5 Data Quality Assessment 31 

The DQA process compares completed field activities to those in corresponding documents and provides 32 

an evaluation of the resulting data. The purpose of the DQA is to determine whether quantitative data are 33 

of the correct type and are of adequate quality and quantity to meet the project data quality objectives. 34 

The assessment will be consistent with the DQA process in EPA/240/B-06/002, Data Quality 35 

Assessment: A Reviewer’s Guide, and EPA/240/B-06/003, Data Quality Assessment: Statistical Methods 36 

for Practitioners. 37 
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3 Field Sampling Plan 1 

The FSP provides a discussion of the project sampling and analytical requirements, which includes 2 

defining the number and location of samples, sampling methods, and analyses that will be performed, 3 

overall sampling objectives, and a discussion of waste management.  4 

3.1 Site Background and Objectives 5 

Site background information is contained in Chapter 1. The target analytes are presented in Table 1-1. 6 

The objective of the FSP is to identify project sampling and analysis activities clearly. The FSP uses the 7 

sampling design identified during the systematic planning process and identifies sampling locations, the 8 

total number of samples to be collected and the analyses to be performed.  9 

3.2 Sampling Design 10 

The sampling design consists of liquid grab samples taken from the rinsate collected during the 11 

decontamination performed as part of the closure verification activities described in the 277-T Building 12 

closure plan.  13 

3.3 Sample Location and Frequency 14 

Table 3-1 provides the sample locations, frequencies, and sampling methods to be used. Grab samples of the 15 

rinsate will be collected using a composite liquid waste sampler, liquid grab sampler, or similar device. 16 

3.4 Sampling Methods 17 

To ensure sample and data usability, sampling associated with this SAP will be performed in accordance 18 

with established sampling practices, procedures, and requirements pertaining to sample collection, 19 

collection equipment, and sample handling. The Project Manager and contractor management are 20 

responsible for ensuring that all field procedures are followed completely and that field sampling 21 

personnel are adequately trained to perform sampling activities. 22 

Grab sample matrix will consist of containerized rinsate liquid collected in pre-cleaned sample containers. 23 

To ensure sample and data usability, sampling will be performed in accordance with established sampling 24 

practices, procedures, and requirements pertaining to sample collection, collection equipment, and sample 25 

handling. 26 

Field sampling shall comply with HASQARD (DOE/RL-96-68), Volumes 1 and 2. 27 

Sample preservation, container, and holding time requirements are specified in Table 3-2 for liquid 28 

samples. These requirements are in accordance with the analytical method specified. The final container 29 

type and volumes will be identified on the SAF and chain-of-custody form. This monitoring plan defines 30 

a “sample” as a filled sample bottle for starting the clock for holding-time restrictions.  31 
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Table 3-1. Sample Locations, Frequencies, and Sampling Methods 

Sampling 

Objectives 

Sample 

Matrix 

Sample 

Locations 

Number 

of Samples 

Number of Quality 

Assurance Samples 

Sampling 

Methods 

Sampling 

Frequency 

Decision 

unit 

Liquid Grab 

samples 

One 

sample per 

container 

of rinsate 

One each of the 

following samples: 

full trip blank, field 

transfer blank, 

equipment rinsate 

blank, and field 

duplicate.  

Samples will be 

taken using a 

composite liquid 

waste sampler, 

liquid grab 

sampler, or similar 

device. 

Each 

container 

will be 

sampled one 

time. 

1 

Table 3-2. Sample Preservation, Container, and Holding Time for Liquid Samples 

Method Analysis/Analytes 

Preservation 

Requirement 

Holding 

Time

Bottle 

Type 

Minimum 

Sample 

Size 

EPA 6010 Metals HNO3 to pH<2 6 months G/P 500 mL 

EPA 7470 Mercury HNO3 to pH<2 28 days G 500 mL 

EPA 8015 Volatile organic analytes None 14/40 days G 3 x 40 mL 

EPA 8082 Polychlorinated biphenyl None None aG 1000 mL 

EPA 8260 Volatile organic analytes 
HCl or H2SO4 to 

pH<2 
14 days aG 3 × 40 mL 

EPA 8270 
Semivolatile organic 

compound 
Cool ~4°C 7/40 days aG 1000 mL 

EPA 200.8 Metals by ICP/MS HNO3 to pH<2 6 months G/P 500 mL 

Note: 

For four-digit EPA methods, see SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, Third 

Edition; Final Update IV-B. 

14/40 days = 14 days from sample collection to extraction; 40 days from extraction to analysis 

aG = amber glass 

G = glass  

H2SO4= Sulfuric acid 

HCl = Hydrochloric acid 

HNO3= Nitric acid 

ICP/MS = inductively coupled plasma/mass spectrometry 

P = plastic 

2 

3.4.1 Decontamination of Sampling Equipment 3 

To prevent potential contamination of the samples, care should be taken to use decontaminated equipment 4 

for each sampling activity.  5 

3.5 Sample Handling 6 

A sampling and data tracking database (e.g., HEIS) is used to track the samples from the point of 7 

collection through the laboratory analysis process. Samplers should note any anomaly with a sample 8 

(e.g., sample appears unusual) and inform the Project Manager. 9 
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Laboratory analytical results are entered and maintained in the HEIS database. HEIS sample numbers are 1 

issued to the sampling organization for the project. Each sample is identified and labeled with a unique 2 

HEIS sample number. 3 

3.5.1 Packaging 4 

Level I EPA pre-cleaned sample containers will be used for liquid samples collected for chemical 5 

analysis. Container sizes may vary depending on laboratory-specific volumes/requirements for meeting 6 

analytical detection limits. Preliminary container types and volumes are identified in Table 3-2. 7 

3.5.2 Container Labeling 8 

The sample locations, depths, and corresponding HEIS numbers are documented in the sampler’s field 9 

logbook. Except for VOA samples, a custody seal (i.e., evidence tape) will be affixed to the lid of each 10 

sample container and/or sample collection package in such a way as to indicate potential tampering. 11 

The custody seal will be inscribed with the sampler’s initials and date. Custody tape is not applied 12 

directly to VOA sample containers based on the potential for affecting analyte results and/or fouling of 13 

laboratory equipment. Custody seals and any other required labels/documentation can be fixed to the 14 

exterior of a plastic bag holding the VOA vials in such a manner that prevents potential tampering.  15 

Each sample container will be labeled with the following information on firmly affixed, 16 

water-resistant labels:  17 

 SAF number18 

 HEIS number19 

 Sample collection date and time20 

 Sampler identification21 

 Analysis required22 

 Preservation method (if applicable)23 

 Chain-of-custody identification number24 

In addition, sample records must include the following: 25 

 Sample location26 

 Matrix (e.g., water or soil)27 

3.5.3 Sample Custody 28 

Sample custody will be maintained in accordance with existing Hanford Site protocols to ensure the 29 

maintenance of sample integrity throughout the analytical process. Chain-of-custody protocols will be 30 

followed throughout sample collection, transfer, analysis, and disposal to ensure that sample integrity is 31 

maintained. A chain-of-custody record is initiated in the field at the time of sampling and will accompany 32 

each set of samples shipped to any laboratory.  33 

Shipping requirements will determine how sample shipping containers are prepared for shipment. 34 

The analyses requested for each sample will be indicated on the accompanying chain-of-custody form. 35 

Each time the responsibility changes for the custody of the sample, the new and previous custodians 36 

will sign the record and note the date and time.  37 

The following information is required on a completed chain-of-custody form: 38 

 Project name39 
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 Signature of sampler1 

 Unique sample number2 

 Date and time of collection3 

 Matrix4 

 Preservatives5 

 Signatures of individuals involved in sample transfer6 

 Requested analyses (or reference thereto)7 

3.5.4 Sample Transportation 8 

All packaging and transportation instructions will be in compliance with the applicable transportation 9 

regulations, DOE requirements, and contactor requirements. Regulations for classifying, describing, 10 

packaging, marking, labeling, and transporting hazardous materials, hazardous substances, and hazardous 11 

waste are mandated by the U.S. Department of Transportation (DOT) as described in 49 CFR 171, 12 

“Transportation,” “General Information, Regulations, and Definitions,” through 49 CFR 177, 13 

“Transportation,” “Carriage By Public Highway.” Carrier specific requirements should also be considered 14 

when preparing sample shipments conveyed by air freight providers.  15 

Samples containing hazardous constituents shall be considered hazardous material in transportation and 16 

transported according to 49 CFR 173, “Transportation,” “Shippers – General Requirements for Shipments 17 

and Packagings.” Samples shall be screened, or relevant historical data shall be used, to determine if these 18 

values are exceeded. When screening or historical data indicate that samples are radioactive, they shall be 19 

properly classified, described, packaged, marked, labeled, and transported according to DOT 20 

requirements. 21 

3.5.5 Corrective Actions and Deviations for Sampling Activities 22 

The Project Manager, FWS, or designee must document deviations from procedures or other issues 23 

pertaining to sample collection, chain-of-custody, target analytes, sample transport, or noncompliance. 24 

Examples of deviations include samples not collected because of field conditions, changes in sample 25 

locations because of physical obstructions, or additions of sample depths.  26 

As appropriate, such deviations or problems will be documented in the field logbook or on 27 

nonconformance report forms in accordance with internal corrective action procedures. The Project 28 

Manager, FWS, or designee will be responsible for communicating field corrective action requirements 29 

and for ensuring that immediate corrective actions are applied to sampling activities. 30 

Changes in sample locations not affecting the data needs will require notification and approval of the Project 31 

Manager. Changes to sample locations affecting the data needs will require concurrence from DOE-RL 32 

and the lead regulatory agency. Changes to the SAP will be documented, as noted in Section 2.1.3. 33 

3.6 Documentation of field activities 34 

Logbooks or data forms are required for field activities. Requirements for the logbook are provided in 35 

Section 2.1.4. Data forms may be used to collect field information; however, the data forms must follow 36 

the same requirements as those for logbooks. The data forms must be referenced in the logbooks. 37 

A summary of information to be recorded in logbooks is as follows:  38 

 Purpose of activity39 

 Day, date, time, and weather conditions40 

 Names, titles, and organizations of personnel present41 



PERMIT MODIFICATION REQUEST WA7890008967, PART V, CLOSURE UNIT GROUP 7 
OCTOBER 24, 2013  T-PLANT COMPLEX 

3-5 

 Deviations from the QAPjP or procedures 1 

 All site activities, including field tests2 

 Materials quality documentation (e.g., certifications)3 

 Details of samples collected (e.g., preparation, splits, duplicates, matrix spikes, and blanks)4 

 Location and types of samples5 

 Chain-of-custody details and variances relating to chain-of-custody6 

 Field measurements7 

 Field calibrations and surveys, and equipment identification numbers, as applicable8 

 Equipment decontaminated, number of decontaminations, and variations to any9 

decontamination procedures10 

 Equipment failures or breakdowns, and descriptions of any corrective actions11 
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4 Management of Waste 1 

All waste generated during sampling activities will be managed in accordance with applicable regulations. 2 
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5 Health and Safety 1 

Field operations will be performed in accordance with health and safety requirements and appropriate 2 

project requirements. The project’s site-specific health and safety plan will be followed. Work control 3 

documents will be prepared to control site operations further. Safety documentation will include an 4 

activity hazard analysis.  5 
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Addendum H – SWOC Closure Units 1 

H2 T-Plant Complex 2 

H2.J Appendix J – 221-T Pipe Gallery Storage 3 

J1 Introduction 4 

This appendix discusses closure activities for the T-Plant Complex Operating Unit Group (OUG) 5 

(T-Plant Complex) 221-T Pipe Gallery Storage dangerous waste management unit (DWMU), hereinafter 6 

referred to as the 221-T Pipe Gallery Storage. The Permittee has concluded that the 221-T Pipe Gallery 7 

Storage will no longer be utilized for future receipts of dangerous waste and will coordinate closure of the 8 

DWMU with final closure of the T-Plant Complex OUG. Closure will be performed in accordance with 9 

the included schedule. 10 

This closure plan complies with WAC 173-303-610(2) through WAC 173-303-610(6), “Dangerous Waste 11 

Regulations,” “Closure and Post-Closure,” and represents the baseline for closure. Amendments to this 12 

closure plan will be submitted as a permit modification in accordance with WAC 173-303-610(3)(b).  13 

J1.1 Unit Description 14 

The 221-T Pipe Gallery Storage is located in the 221-T Building. The 221-T Pipe Gallery Storage, 15 

installed between 1995 and 1996, was used to manage materials for recycle and dangerous waste in a 16 

<90-day storage or satellite accumulation area (SAA) until December 2012. 17 

The 221-T Pipe Gallery Storage area is a coated concrete floor, 9 m (30 ft) long by 2 m (7 ft) wide. 18 

The 221-T Pipe Gallery Storage is defined on one side by a concrete wall of the pipe gallery and on the 19 

remaining three sides by metal chainlink cage material that includes a sliding gate (Figure J-1). 20 

The 221-T Pipe Gallery Storage does not currently manage dangerous waste. Future storage of dangerous, 21 

mixed, or Toxic Substances Control Act of 1976 (TSCA)-polychlorinated biphenyl (PCB) waste is not 22 

authorized within the 221-T Pipe Gallery Storage DWMU. The 221-T Pipe Gallery Storage is located 23 

inside of the 221-T Building, which is part of the Canyon Disposition Initiative (CDI). In addition, the 24 

T-Plant Complex is included in the Tri-Party Agreement (TPA) (Hanford Federal Facility Agreement and 25 

Consent Order [Ecology et al., 1989a]), Action Plan (Hanford Federal Facility Agreement and Consent 26 

Order Action Plan [Ecology et al., 1989b]), Section 6, Treatment, Storage, and Disposal Unit Process, 27 

and Section 8, Facility Disposition Process).  28 

TPA Action Plan Section 6.1: 29 
Some of the TSD groups/units (primarily those located within large processing facilities) will be 30 
integrated with the disposition of the facility, and therefore closed in accordance with the process 31 
defined in Section 8.0. These units are those that have physical closure actions that need to be done in 32 
conjunction with the physical disposition actions in the facility (e.g. removal of structural 33 
components). 34 

The strategy for the entire T-Plant Complex is a coordinated closure for both Resource Conservation and 35 

Recovery Act of 1976 (RCRA) closing units and CDI activities. The 221-T Pipe Gallery Storage is in a 36 

safe configuration for an extended closure period.  37 
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J1.1.1 Maximum Waste Inventory 1 

No permitted RCRA-regulated waste container storage at the 221-T Pipe Gallery Storage was identified 2 

during the T-Plant operating records review. Therefore, no maximum waste inventory is presented. 3 

Weekly inspection records of <90-day storage areas and SAAs identified that the 221-T Pipe Gallery 4 

Storage managed non-dangerous, dangerous, mixed, and TSCA-PCB waste.  5 

6 

Figure J-1. T-Plant Complex 221-T Pipe Gallery Storage Area 7 

J2 Closure Performance Standards 8 

Closure performance standards for the 221-T Pipe Gallery Storage will be based on 9 

WAC 173-303-610(2), which requires closure of the facility in a manner that accomplishes the following 10 

objectives:  11 

 Minimizes the need for further maintenance12 

 Controls, minimizes, or eliminates, to the extent necessary, to protect human health and the13 

environment, post-closure escape of dangerous waste, dangerous constituents, leachate, contaminated14 

runoff, or dangerous waste decomposition products to the ground, surface water, groundwater, or the15 

atmosphere16 

 Returns the land to the appearance and use of surrounding land areas, to the degree possible, given the17 

nature of the previous dangerous waste activity18 

Waste residue is not anticipated to be removed from the 221-T Pipe Gallery Storage; therefore, final 19 

closure activities will occur under the T-Plant CDI activities. Closure performance standards for the 20 
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221-T Pipe Gallery Storage will include the requirements outlined in WAC 173-303-610(b) concerning 1 

post-closure care for units where waste will remain after closure. 2 

These performance standards are addressed in Sections J2.1 and J3.13 of this closure plan. 3 

J2.1 Clean Closure Levels 4 

The 221-T Pipe Gallery Storage will be closed to the performance standards identified in 5 

WAC 173-303-610 in coordination with T-Plant Complex CDI activities. The DWMU will close as a 6 

landfill in accordance with the requirements outlined in WAC 173-303-645(6), “Dangerous Waste 7 

Regulations,” “Releases from Regulated Units,” and requires post-closure care. The location of the 221-T 8 

Pipe Gallery Storage inside of the 221-T Canyon Building and any post-closure care coordinated with the 9 

T-Plant Complex CDI activities will control, minimize, or eliminate potential release of any dangerous 10 

waste constituents, leachate, contaminated runoff, or dangerous waste decomposition products to the 11 

ground, surface water, groundwater, or atmosphere. Final closure of the 221-T Pipe Gallery Storage will 12 

be achieved in conjunction with T-Plant Complex CDI activities. 13 

J3 Closure Activities 14 

As a waste management unit, closure determination for the 221-T Pipe Gallery Storage will be based on a 15 

review of the operational history, operating records (including any dangerous and mixed waste releases), 16 

waste management records, and visual inspection of the area to verify that waste-related staining is not 17 

present. Based on these reviews, the 221-T Pipe Gallery Storage is concluded to be in a safe configuration 18 

and will be closed under RCRA in conjunction with T-Plant Complex CDI activities.  19 

Due to the extended closure period that will be required to complete closure activities, closure activities 20 

have been divided into near-term and extended period activities.  21 

The following near-term closure activities are required to achieve and verify clean closure: 22 

 Remove all dangerous waste inventory (completed; see Section J3.2).23 

 Review waste container storage, operating, and inspection records for periods of dangerous, mixed,24 

and TSCA-PCB waste storage (completed; see Section J3.3).25 

 Perform a visual inspection of the concrete floor surface (completed; see Section J3.3).26 

 Add the 221-T Pipe Gallery Storage to the Waste Information Data System (WIDS) database27 

(see Section J3.8).28 

Extended closure activities include the following: 29 

 Records from August 2010 through December 2012 will be reviewed.30 

 The 221-T Pipe Gallery Storage will remain in place, and it will be managed under the final T-Plant31 

Complex CDI activities.32 

 The 221-T Pipe Gallery Storage will be filled with grout in coordination with the T-Plant Complex33 

CDI activities.34 

 A cover will be placed in coordination with T-Plant Complex CDI activities.35 
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J3.1 Health and Safety Requirements 1 

Closure will be performed in a manner to ensure safety of personnel and the surrounding environment. 2 

Qualified personnel will perform any necessary closure activities in compliance with established safety 3 

and environmental procedures. Personnel will be equipped with appropriate personal protective 4 

equipment. Qualified personnel will be trained in applicable safety and environmental procedures in 5 

accordance with the Solid Waste Operations Complex (SWOC) T-Plant, Addendum G, “Personnel 6 

Training,” and they will have appropriate training and experience in sampling activities. Field operations 7 

will be performed in accordance with applicable health and safety requirements. 8 

The Permittees have instituted training or qualification programs to meet training requirements imposed 9 

by regulations, U.S. Department of Energy orders, and national standards such as those published by the 10 

American National Standards Institute/American Society of Mechanical Engineers. For example, the 11 

environmental, safety, and health training program provides workers with the knowledge and skills 12 

necessary to execute assigned duties safely. Field personnel typically have completed the following 13 

training before starting work:  14 

 Occupational Safety and Health Administration 40-Hour Hazardous Waste Worker Training15 

 8-Hour Hazardous Waste Worker Refresher Training (as required)16 

 Hanford General Employee Training17 

Project-specific safety training, addressed explicitly to the project and the day’s activity, will include the 18 

following:  19 

 Training will provide the knowledge and skills needed for sampling personnel to perform work safely20 

and in accordance with quality assurance requirements.21 

 Samplers are required to be qualified in the type of sampling being performed in the field.22 

In addition, pre-job briefings will be performed to evaluate activities and associated hazards by 23 

considering the following factors:  24 

 Objective of the activities25 

 Individual tasks to be performed26 

 Hazards associated with the planned tasks27 

 Environment in which the job will be performed28 

 Facility where the job will be performed29 

 Equipment and material required30 

 Safety protocols applicable to the job31 

 Training requirements for individuals assigned to perform the work32 

 Level of management control33 

 Proximity of emergency contacts34 

Training records are maintained for each employee in an electronic training record database. 35 

The Permittees training organization maintains the training records system.  36 
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J3.2 Removal of Wastes and Waste Residues 1 

The 221-T Pipe Gallery Storage does not currently manage dangerous, mixed, or TSCA-PCB waste, and 2 

removal of waste residues is not anticipated. The 221-T Pipe Gallery Storage serves as an equipment and 3 

material storage area. Waste management records indicate that dangerous waste has been previously 4 

managed in the 221-T Pipe Gallery Storage under <90-day or SAA storage. The 221-T Pipe Gallery 5 

Storage will no longer be used for dangerous, mixed, or TSCA-PCB waste management; however, the 6 

221-T Pipe Gallery Storage will be used for equipment and materials storage. The 221-T Pipe Gallery 7 

Storage is in a safe configuration and will be tracked in WIDS until final closure in coordination with 8 

T-Plant Complex CDI activities. 9 

J3.3 221-T Pipe Gallery Storage RCRA Operating Records Review and Visual 10 

Inspection 11 

To support development of this closure plan, T-Plant Complex OUG operating records were reviewed 12 

(Table J-1). The records review included the following RCRA operating record documents: facility 13 

operating logbooks (including spill reports) and weekly inspections. The RCRA operating record 14 

documents that were reviewed focused on the period during active dangerous, mixed, and TSCA-PCB 15 

waste management for the T-Plant Complex OUG SWOC Outdoor Container Storage Areas addressed 16 

under the T-Plant Complex OUG SWOC Outdoor Container Storage Areas closure plans. The records 17 

review included the time period from October 1985 through July 2010. The records review indicated no 18 

releases of dangerous waste in the 221-T Pipe Gallery Storage area. A records review for the time period 19 

of August 2010 through December 2012 will be performed prior to final closure of the 221-T Pipe 20 

Gallery Storage. 21 

A visual inspection was performed on September 18, 2013 to identify any dangerous waste-related 22 

staining in the 221-T Pipe Gallery Storage. No waste-related staining was identified during the visual 23 

inspection.  24 

Supporting documentation for the RCRA operating records review summary and visual inspection is 25 

included in Attachment A. 26 

J3.4 Unit Components, Parts, and Ancillary Equipment 27 

The 221-T Pipe Gallery Storage will remain in place pending final disposition under the CDI activities 28 

and RCRA corrective actions associated with the T-Plant Complex OUG. 29 

J3.5 Inspection of Units Before Decontamination 30 

Decontamination activities are not planned for the 221-T Pipe Gallery Storage. 31 

J3.6 Decontamination 32 

Decontamination activities are not planned for the 221-T Pipe Gallery Storage. 33 

J3.7 Identifying and Managing Contaminated Environmental Media 34 

The 221-T Pipe Gallery Storage is located inside the 221-T Canyon Building. Contaminated 35 

environmental media are not anticipated. 36 
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J3.8 Addition of 221-T Pipe Gallery Storage to the WIDS Database 1 

As part of the near-term closure activities, the 221-T Pipe Gallery Storage will be added to the WIDS 2 

database. Addition of the 221-T Pipe Gallery Storage to the WIDS database will help ensure that the 3 

221-T Pipe Gallery Storage is monitored and controlled until the extended closure activities are 4 

completed and that no unauthorized activity takes place at the 221-T Pipe Gallery Storage (i.e., waste 5 

storage). 6 

J3.9 Confirming Closure 7 

The 221-T Piping Gallery Storage will be closed in conjunction with T-Plant CDI activities. 8 

All dangerous or mixed waste has been removed using the practices commonly employed to remove 9 

waste from the storage area. The 221-T Pipe Gallery Storage is located inside the 221-T Canyon 10 

Building; therefore, any potential releases of dangerous or mixed waste will be contained within the 11 

221-T Canyon Building. Post-closure escape of dangerous waste and any associated dangerous waste 12 

constituents, leachate, contaminated runoff, and dangerous waste decomposition products to the ground, 13 

surface water, groundwater, or air is not anticipated. Post-closure care of the 221-T Pipe Gallery Storage 14 

will be identified for the 221-T Canyon Building during the T-Plant Complex CDI. 15 

Both the records review and visual inspection are detailed in Section J3.3 and documented in 16 

Attachment A. 17 

All dangerous waste has been previously removed, and there have been no documented spills or releases 18 

of dangerous waste. Therefore, post-closure escape of dangerous waste and any associated dangerous 19 

waste constituents, leachate, contaminated runoff, and dangerous waste decomposition products to the 20 

ground, surface water, groundwater, or air is not anticipated. 21 

During CDI activities for the T-Plant Complex OUG, final clean closure will be confirmed for the 221-T 22 

Pipe Gallery Storage. Sampling and analysis of the 221-T Pipe Gallery Storage concrete flooring will 23 

occur to confirm that cleanup standards for soil have been achieved.  24 

J3.10  Sampling and Analysis and Constituents to Be Analyzed 25 

J3.10.1 Sampling and Analysis Plan 26 

Sampling and analysis of the 221-T Pipe Gallery Storage waste residue, if deemed necessary, will be 27 

identified and performed in conjunction with the T-Plant Complex CDI activities. As part of the CDI, a 28 

data quality objectives (DQO) process will be conducted to determine any data needs necessary to support 29 

the final disposition of the 221-T Canyon Building. The storage area document review contains waste 30 

information that will be used during the DQO process. 31 
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Table J-1. Operating Records Review Summary 

Document Title Document Type Facility Start Date End Date 

Items of 

Concern Noted 

T-Plant Daily Operating Logbook Logbook 221-T Pipe 

Gallery Storage 

01/02/1985 06/22/2010 No 

T-Plant Operation Logbook Logbook 221-T Pipe 

Gallery Storage 

07/27/2010 04/07/2011 No 

Waste Management Area Daily 

Inspection Data Sheet 

Daily Inspection 221-T Pipe 

Gallery Storage 

08/29/2005 12/01/2005 No 

Waste Management Area Daily 

Inspection Data Sheet 

Daily Inspection 221-T Pipe 

Gallery Storage 

10/01/2007 04/22/2013 No 

Weekly Surveillance Log, <90-day 

Storage Areas and Satellite 

Accumulation Areas 

Weekly Inspection 221-T Pipe 

Gallery Storage 

06/07/1991 12/20/1999 No 

Treatment Facility Waste Management 

Weekly Inspection Log Sheet 

Treatment Facility Waste Management 

Area Daily Inspection Log Sheet 

Treatment Facility Waste Management 

Area Weekly Inspection Data Sheet 

Treatment Facility Waste Management 

Area Daily Inspection Data Sheet 

Weekly Waste Area Surveillance 

T-Plant Daily Waste Management Area 

Inspection Data Sheet 

Weekly and Daily 

Dangerous Waste 

Inspections 

221-T Pipe 

Gallery Storage 

01/2000 

01/2005 

12/2002 

12/2007 

No 

Waste Management Area Daily 

Inspection Report 

Weekly Waste Area Surveillance 

Weekly and Daily 

Inspections 

221-T Pipe 

Gallery Storage 

2003 2004 Yes*

T-Plant Weekly Waste Management 

Area Inspection Data Sheet 

Weekly Inspection 221-T Pipe 

Gallery Storage 

10/18/2007 06/12/2013 No 

* A container of Insulkote was leaking. Product was determined to be non-regulated material.
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J3.11  Role of the Independent Qualified Registered Professional Engineer 1 

An independent, qualified, registered, professional engineer will be retained to provide certification of the 2 

closure and sign the closure certification as required by WAC 173-303-610(6). The resulting engineering 3 

report will be retained in the operating record. 4 

J3.12  Closure Certification 5 

In accordance with WAC 173-303-610(6), within 60 days of completion the 221-T Pipe Gallery Storage 6 

DWMU closure, certification that the DWMU has been closed in accordance with the specifications in 7 

this closure plan will be submitted to the Ecology by registered mail. The certification will be signed by 8 

the owner or operator and by an independent, qualified, registered, professional engineer.  9 

J3.13  Conditions that will be Achieved when Closure is Complete 10 

Upon completion of the near-term closure activities, the 221-T Pipe Gallery Storage will remain in an 11 

“as-is” state with the concrete flooring and metal chainlink cage material remaining in place. The 221-T 12 

Pipe Gallery Storage will continue to be used for equipment and material storage in support of the 221-T 13 

Canyon Building activities. The 221-T Pipe Gallery Storage will undergo final disposition under the CDI 14 

activities associated with the T-Plant Complex OUG. A permit modification request will be submitted 15 

after final closure to remove the 221-T Pipe Gallery Storage DWMU from the sitewide permit active 16 

DWMUs. 17 

J4 Closure Schedule and Time Frame 18 

Several near-term closure activities have been completed and documented in this closure plan. Addition 19 

of the 221-T Pipe Gallery Storage to the WIDS database will be completed within 180 days of closure 20 

plan approval. This DWMU is located within the 221-T Canyon Building, a large operating facility that 21 

currently serves as both waste treatment and storage at Hanford for multiple waste streams. The TPA 22 

Action Plan (Ecology et al., 1989b) identified that some treatment, storage, and disposal (TSD) 23 

groups/units (primarily those located within large processing facilities) will be integrated with the 24 

disposition of the facility. Those units have physical closure actions that need to be complete in 25 

conjunction with the physical disposition actions in the facility (e.g., removal of structural components). 26 

Ecology Publication 94-111, Guidance for Clean Closure of Dangerous Waste Units and Facilities 27 

(Section 11.0, Coordination of Closure and Corrective Action or Other Cleanup Activities), allows for the 28 

use of alternative requirements when coordinating RCRA closure activities with other cleanup activities 29 

at a facility. An extended closure period is required for the 221-T Pipe Gallery Storage to coordinate 30 

closure activities with the T-Plant Complex closure. The extended closure activities will occur under the 31 

CDI activities associated with the T-Plant Complex OUG. T-Plant Complex OUG cleanup actions are 32 

included in the Central Plateau Cleanup Actions outlined in the annual Hanford Lifecycle Scope, 33 

Schedule, and Cost Report required by TPA (Ecology et al., 1989a) Milestone M-036-01. 34 

Approval of this closure plan will grant the Hanford Site an extended closure period for completion of 35 

closure activities, in accordance with WAC 173-303-610(4)(c), and a separate extension request will not 36 

be filed (Figure J-2). 37 

J5 Closure Costs 38 

An annual report outlining updated projections of anticipated closure costs for the Hanford Facility TSD 39 

units having final status is not required per Permit Condition II.H. 40 
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Figure J-2. 221-T Pipe Gallery Storage Closure Schedule Activities 2 
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