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DEFINITIONS 

none  
 

ACRONYMS 

ACM Asbestos Containing Material 

AEA Atomic Energy Act 

AOC Administrative Order of Consent 

BTEX benzene, toluene, ethylbenzene & xylenes 

CCR California Code of Regulations 

CEQA California Environmental Quality Act 

COC Chemicals of Concern 

COCA Consent Order for Corrective Action 

D&D Decontamination and Decommissioning 

DOE Department of Energy 

DOT Department of Transportation 

DHS Department of Health Services 

DTSC California Department of Toxic Substances Control 

EIR Environmental Impact Report 

EIS Environmental Impact Statement 

EPA U.S. Environmental Protection Agency 

ETEC Energy Technology Engineering Center 

HDPE high-density polyethylene 

HWMF Hazardous Waste Management Facility 

NASA National Aeronautical and Space Administration 
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ORM Other Regulated Material 

PAH Poly aromatic hydrocarbons 

PPE Personal Protective Equipment 

RCRA Resource Conservation and Recovery Act 

RFI RCRA Feasibility Study 

SSFL Santa Susana Field Laboratory 

SVOC Semi-volatile organic compounds 

TPH Total petroleum hydrocarbons 

VCAPCD Ventura County Air Pollution Control District 

VOC Volatile Organic Compounds 
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EXECUTIVE SUMMARY 

This document presents the Resource Conservation and Recovery Act (RCRA) Closure Plan for 

the Hazardous Waste Management Facility (HWMF) Buildings T029 and T133 located in the 

Energy Technology Engineering Center (ETEC) of Area IV of the Santa Susana Field 

Laboratory (SSFL) in Ventura County, California. This RCRA Closure Plan describes the plan 

for decontamination and demolition associated with the clean closure of the T029 and T133 

structures within the HWMF. Separate structure clean closure evaluations will be made for these 

facilities as they are physically distinct locations separated by approximately 1,300 feet. 

The ETEC structures and improvements (including the HWMF Buildings T029 and T133) are 

owned by the U.S. Department of Energy (DOE), although the land on which they are located is 

owned by The Boeing Company (Boeing). The ETEC was co-operated by the DOE and 

Rocketdyne Propulsion and Power, a division of The Boeing Company (Rocketdyne) until 2005, 

then by Boeing until 2014.  On September 30, 2014, the period of performance for Boeing’s 

ETEC Closure Contract DE-AC03-99SF21530 with the DOE was completed.  North Wind, 

Incorporated (North Wind) has assumed responsibilities for ETEC Closure activities under 

contract DE-EM0000837.   

This Closure Plan was originally prepared by MWH Americas, Inc., for Rocketdyne Propulsion 

and Power and The Boeing Company, submitted to DTSC and approved in December 2003.  

Due to suspension of decommissioning and demolition (D&D) activities based on the mandated 

completion of an Environmental Impact Statement (EIS) for Area IV at SSFL and the subsequent 

change in ETEC facility management from Boeing to North Wind, updates to this plan are 

necessary.  This Plan has been prepared in accordance with the closure requirements for Interim 

Status Facilities found in the California Code of Regulations (CCR) Title 22, Division 4.5, 

Chapter 15, and is consistent with the Department of Toxic Substances Control's Permit Writer 

Instructions for Closure of Treatment and Storage Facilities - October 2002. The Closure Plan 

objective is to remove and achieve clean closure for the structures located at the T029 and T133 

sites.  

DOE and its predecessor agencies conducted nuclear research and energy development at ETEC 

from the mid-1950's until the mid-1990s. All nuclear research was terminated in 1988. The DOE 

performed decommissioning and a survey of Building T029 because it housed calibration 

equipment from 1959 until 1974. This work was published in DOE Certification Docket dated 

April 1997, confirming that all radiological standards have been achieved for T029. DOE did not 

use Building T133 and was therefore not responsible for the final radiological screening.  

Rocketdyne completed the T133 screening and submitted the findings to the California 

Department of Health Services (DHS) in January 2004. The survey indicates that all radiological 

standards have been achieved for T133. The Radiologic Health Branch of DHS approved the 

survey on 13 March 2007. 

The ETEC operations included facilities for testing alkaline liquid metal coolants (primarily 

sodium and sodium-potassium alloy).  The HWMF (Buildings T029 and T133) was permitted by 

the California Department of Toxic Substances Control (DTSC) as a RCRA hazardous waste 
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storage and treatment facility for non-radiological alkaline metal wastes. Building T029 was 

used for containerized storage of alkaline metal wastes. The containerized wastes were then 

transferred to Building T133 for treatment. At Building T133, the wastes were heated in a metal 

lined treatment chamber where they would react with the air to form metal oxides. The metal 

oxides were removed from the air with an air scrubber, which was operated under a Ventura 

County Air Pollution Control Permit. After the heat treatment, the residual metal oxides were 

rinsed from the treatment chamber walls and floor. This rinsate and the air scrubber liquid wastes 

were stored in onsite tanks pending removal by vacuum trucks for management at permitted 

offsite facilities. Operation of the HWMF ceased in 1997, and Rocketdyne sent DTSC a closure 

notification letter in July 1998. The RCRA hazardous waste storage and treatment permit for the 

HWMF expired November 30, 2003. 

All hazardous wastes have been previously removed from the HWMF.  The HWMF closure will 

therefore start with decontamination of buildings, equipment, structures and improvements.  

Verification samples will then be collected of the various media (i.e., metal, concrete, wood, 

asphalt, etc.) to confirm that decontamination is complete and to provide waste classification 

data. After verification of decontamination, the T029 and T133 equipment and structures will be 

demolished and removed for management at permitted offsite facilities, as there will be no reuse 

of any equipment.  

In August 2007, the California DTSC entered into a Consent Order for Corrective Action 

(COCA) with DOE, NASA, and Boeing under its RCRA authority. This Order (a) requires 

remediation of contaminated soils at SSFL by 2017 or earlier and requires a cleanup remedy for 

groundwater to be in place by 2017 or earlier; (b) provides the option for DTSC to require more 

work to be conducted offsite from Area IV to assess air, soil and water contamination; and (c) 

requires the preparation of an Environmental Impact Report (EIR), pursuant to the California 

Environmental Quality Act (CEQA).  In December 2010, DOE and DTSC signed an 

Administrative Order on Consent (AOC), which outlines the specific investigation and 

remediation program for all of Area IV soils; while groundwater investigation and remediation is 

still being conducted under RCRA Corrective Action requirements specified in the 2007 COCA 

between DTSC, DOE, NASA and Boeing. 

As a result of these Orders, the sections containing information on the status of, history and the 

planned remediation of soils and groundwater have been removed.  This information will be 

discussed in detail in the documents associated with regulatory programs having authority over 

these activities. As such, this Closure Plan has been updated to include only those activities 

associated with D&D activities.   
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1. FACILITY IDENTIFICATION 

Facility Name: Hazardous Waste Management Facility (HWMF) 

EPA ID No: CAD000629972 

Facility Address: 
Santa Susana Field Laboratory  

5800 Woolsey Canyon Road 

Canoga Park, California  91304 

Mailing Address: 
North Wind, Inc. 

1425 Higham Street 

Idaho Falls, ID  83402 

Contact Person: Brad Frazee, Program Manager 

Facility Operator: 
North Wind, Inc. 

1425 Higham Street 

Idaho Falls, ID  83402 

208-528-8718 

Facility Owner: 
U.S. Department of Energy 

Mr. John Jones 

4100 Guardian Street, Suite 160 

Simi Valley, CA 93063 

(805) 416-0992 

john.jones@emcbc.doe.gov 

Preparer of Closure 

Plan: 

North Wind, Inc. 

1425 Higham Street 

Idaho Falls, ID  83402 

Nature of Business: 
The U.S. DOE is responsible for operation of the ETEC, which is a 

government-owned complex of buildings located within Area IV of 

the SSFL in Ventura County, California. Although owned by DOE, 

ETEC has been co-operated by The Boeing Company (Boeing), until 

North Wind Inc. took over operations from Boeing on October 1, 

2014. ETEC does not have specific site boundaries, but is instead a 

group of experimental research, development and testing facilities 

owned by DOE or where DOE sponsored operations occurred. The 

remaining portions of Area IV are not owned or controlled by DOE. 

DOE and its predecessor agencies conducted nuclear research and 

energy development at the ETEC from the mid- l 950s until the mid- 

l 990s. Activities sponsored by DOE included nuclear operations 

(development, fabrication, disassembly, and examination of nuclear 

reactors, reactor fuel and other radioactive materials) and the 

development of liquid metal heat transfer systems in support of the 

Liquid Metal Fast Breeder Reactor Program. All nuclear research at 

ETEC terminated in 1988. Since that time, DOE has been performing 
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decontamination and decommissioning of ETEC facilities which 

became radioactively activated or contaminated. 

ETEC was operated as a center of excellence for the non nuclear 

testing of liquid metal reactor components for the DOE. ETEC 

facilities were involved with the design, construction and operation 

of the worlds’ largest and most sophisticated facilities for testing 

liquid metal steam generators, pumps, tanks, valves, and 

instrumentation. ETEC also served as a skill center for heat transfer 

engineering expertise on nation-wide energy conversion projects. 

The ETEC complex maintained facilities for testing liquid metal 

components (e.g., sodium and sodium-potassium), a seismic test 

facility, and several multi-purpose test facilities. The major test 

facility operated by ETEC was the Sodium Components Test 

Installation, a sodium-heated steam generator test facility. Testing 

support programs included the Small Components Test Loop and the 

Sodium Pump Test Facility. 

The ETEC complex also includes two buildings permitted by the 

DTSC for the storage (Building T029) and treatment  (Building  

T133) of alkali metal wastes such as sodium, sodium-potassium 

alloy, lithium and materials containing or having residuals of these 

alkali metals (e.g., piping, valves, etc.). The T029 and T133 

buildings are referred to collectively as the HWMF. The HWMF 

began operation in 1978 and was fully permitted in 1983 as a RCRA 

hazardous waste treatment and storage facility for non-radiological 

chemical wastes generated on-site. The RCRA operating permit was 

renewed in 1988 and 1993 (Appendix A). In 1990, the HWMF was 

allowed to treat alkali metals from an off-site Northern California 

location via an emergency permit issued July 2, 1990 (Appendix A). 

The emergency permit was issued by the DHS because seventy-five, 

thirty-ounce containers of metallic sodium waste were illegally 

abandoned by an unknown party on a privately owned five acre 

parcel in Butte County, California. Each thirty-ounce container held 

six 1"x1"x6" bars of metallic sodium waste. The DHS  determined  

that  the  Rocketdyne  Treatment  Facility  at  Building  T133  offered  

the  most desirable means for treating this waste under emergency  

conditions operations in 1997. 

The operations performed under the RCRA permit included the 

storage of sodium, sodium potassium or lithium waste or equipment 

contaminated with these metals at Building T029; transfer of the 

wastes and contaminated equipment to Building T133; and treatment 

of the metals wastes and contaminated equipment at Building T133. 

At the Building T133 location, the metal wastes treated were placed 
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in an iron bowl in a metal lined treatment chamber. The bowl was 

heated using natural gas and the waste metals reacted with the air to 

form metal oxides. The metal oxides were removed from the air with 

an air pollution control device (an air scrubber) under a Ventura 

County Air Pollution Control Permit. After the heat treatment, the 

residual metal oxides were rinsed from the inside area of the 

treatment chamber with water. The air scrubber produced a liquid 

waste water which, along with the treatment chamber rinse water, 

was drained to a below grade tank and then pumped to an above 

ground tank for temporary storage.  Both tanks were located within 

the Building T133 boundary.  The alkali wastewater was transferred 

to waste water trucks for off-site disposal. 

Environmental 

Permits: 

The only environmental permit at the HWMF is a Ventura County 

Air Pollution Control District (VCAPCD) Permit to Operate, # 0271, 

which regulated the operation of the scrubber at Building T133. This 

permit is currently not active because the HWMF is not active. 

Rocketdyne cancelled the Permit to Operate and notified the 

VCAPCD that the HWMF will be undergoing closure.  

Radiological Decommissioning and Decontamination: 

Decontamination of radiological contamination at ETEC is being 

performed by DOE under authority of the Atomic Energy Act 

(AEA). Before a former DOE radiological facility at ETEC can be 

released for unrestricted use per state regulatory standards, the 

California DHS must concur with the DOE determination regarding 

the decontamination and decommissioning of the facility. This 

release process is to ensure that the facility will not expose future 

users to hazards or risks from radiation. As an Agreement State under 

the provisions of the AEA, the State of California also has 

jurisdiction over non-DOE radiological activities at ETEC. 

The DOE performed decommissioning and a survey of Building 

T029 because it housed radioactive calibration equipment from 

1959 until 1974. This work was published in DOE Certification 

Docket dated April 1997, confirming that all radiological standards 

have been achieved for T029. DOE did not use Building T133 

and was therefore not responsible for the final radiological 

screening.  Rocketdyne completed the T133 screening and submitted 

the findings to the DHS in January 2004. The survey indicated that 

all radiological standards had been achieved. The Radiologic Health 

Branch of DHS approved the survey on 13 March 2007. 

In August 2007, the California DTSC entered into a Consent Order 

with DOE, NASA, and Boeing under its RCRA authority. This Order 
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(a) requires remediation of contaminated soils at SSFL by 2017 or 

earlier and requires a cleanup remedy for groundwater to be in place 

by 2017 or earlier; (b) provides the option for DTSC to require more 

work to be conducted offsite from Area IV to assess air, soil and 

water contamination; and (c) requires the preparation of an EIR, 

pursuant to the CEQA. 

In 2003, the HWMF permit expired, and DOE submitted an HWMF 

Closure Plan (December 2003) to DTSC. In February 2006, DTSC 

issued a Class 2 modification to the permit and approved the 

amendment of the closure plan (essentially approving the December 

2003 HWMF Closure Plan). Soon afterwards, DOE began pre-

demolition work, consisting of pre-demolition sampling and 

assessment activities. Before physical demolition and 

decommissioning (D&D) began, DTSC issued a letter (May 23, 

2007, and clarification letter dated June 4, 2007) that requested DOE 

to suspend all activities associated with the closure and/or D&D of 

the HWMF until an EIS is completed, in response to a Federal 

District Court ruling. DTSC also requested that DOE submit a Class 

1permit modification to allow extension of the closure schedule. In 

response to DTSC’s letter, DOE placed the HWMF in a safe and 

stable configuration, and has been conducting environmental 

monitoring and site characterization activities while working on 

finalizing the EIS. Closure activities are expected to resume after the 

DTSC’s EIR, DOE’s EIS are completed and a revised HWMF 

closure plan is approved by DTSC.  In 2014, the Class I Permit was 

modified to change the HWMF operator from Boeing to North Wind. 

DOE’s obligations with respect to soils at the site are defined further 

in the  2010 AOC.  The AOC also requires the cleanup of soils by 

2017.  Both Orders provide the option for DTSC to require more 

work to be conducted offsite from Area IV to assess air, soil and 

water contamination. 

As a result of these Orders, the sections containing information on 

the status of, history and the planned remediation of soils and 

groundwater have been removed.  This information will be discussed 

in detail in the documents associated with regulatory programs 

having Hazardous Waste Closure and Corrective Action. 

Certification: 
CERTIFICATION 

"I certify under penalty of law that this document and all attachments 

were prepared under my direction or supervision in accordance with 

a system designed to assure that qualified personnel properly gather 

and evaluate the information submitted. Based on my inquiry of the 
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person or persons who manage the system, or those persons directly 

responsible for gathering the information, the information submitted 

is, to the best of my knowledge and belief, true, accurate, and 

complete. I am aware that there are significant penalties for 

submitting false information, including the possibility of fine and 

imprisonment for knowing violations." 

Signature: All permit applications shall be signed as follows: 

(1) for a corporation: by a responsible corporate officer. For the 

purpose of this section, a responsible corporate officer means a 

president, secretary, treasurer, or vice-president of the corporation in 

charge of a principal business function, or any other person who is 

authorized to perform similar policy or decision making functions, 

which govern the operation of the regulated facility, for the 

corporation; 

(2) for a partnership or sole proprietorship: by a general partner or 

the proprietor, respectively; or 

(3) for a municipality, State, Federal, or other public agency: by 

either a principal executive officer or ranking elected official. For 

purposes of this section, a principal executive officer of a Federal 

agency includes: 

(A) the chief executive officer of the agency, or 

(B) a senior executive officer having responsibility for the overall 

operations of a principal geographic unit of the agency (e.g., 

Regional Administrators of USEPA). 

_________________________________________07/16/15 

Brad Frazee, COO (North Wind) Date 

 

John Jones for DOE Date 
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2. FACILITY LOCATION 

2.1 Size  

The HWMF (comprised of the T029 and T133 buildings) is part of the ETEC complex located 

within Area IV of the SSFL. The former ETEC consists of approximately 90 acres located within 

a geographic area identified as Area IV. Area IV consists of approximately 290 acres located in 

the westernmost part of the SSFL. The SSFL encompasses 2,850 acres of land located in the 

southeastern portion of Ventura County.  The locations of the SSFL and former ETEC are shown 

in Figure 1 (Appendix B), with the locations of Buildings T029 and T133 shown in Figure 2 

(Appendix B).  

2.2 Topographic Map 

Land use within a one-mile radius of the T029 and T133 buildings is depicted in Figure 3 

(Appendix B).  The only development within a one-mile radius of the HWMF is the 

infrastructure of the SSFL.  The adjacent properties within one-mile of HWMF are undeveloped 

and the land use is agricultural, consisting of livestock grazing. 

 

2.3 Hydrogeologic Conditions of the Area 

The SSFL is located in the Simi Hills of southeastern Ventura County. The Simi Hills are in the 

northern part of the Transverse Range geomorphic province and separate the Simi Valley from 

the western part of the San Fernando Valley.  The primary subsurface units present near the 

HWMF are the unconsolidated Quaternary alluvium and unconsolidated fill and the Cretaceous 

Chatsworth Formation. The unconsolidated alluvium generally consists of sand and silty sand 

with minor amounts of silt and clay.  The thickness of the unconsolidated material is expected to 

range from less than 5 feet up to possibly more than 15 feet. The Chatsworth formation is 

generally composed of well-consolidated massive sandstone with interbeds of siltstone and 

claystone. The fracture systems within the Chatsworth Formation are associated with bedding 

planes, joints and faults. Movement of groundwater is primarily along fractures; not through the 

interstices of the unfractured formation. Groundwater occurs at SSFL in the unconsolidated 

alluvium, weathered bedrock, and unweathered bedrock (MWH, 2009).  

A comprehensive discussion of the geologic and hydrologic systems at the SSFL, including the 

HWMF, can be found in the 2014 Report on Annual Groundwater Monitoring (Boeing, February 

2015). 

2.3.1 Sources of Drinking Water  

Groundwater is not used as a source of drinking water at SSFL.  Bottled water is provided for 

drinking at the facility and water for non-potable uses is provided at the facility by the Calleguas 

Municipal Water District. 
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2.3.2 Surface Water Bodies 

The locations of surface water bodies within one mile of the HWMF are shown on Figure 3. All 

surface water bodies within one mile of the facility are artificial or man-made structures.  The 

primary functions of the on-site surface water impoundments are the recycling of water for 

industrial purposes and the retention of water from site operations and site runoff. 

2.4 SOIL AND GROUNDWATER CONDITIONS 

Details of the current soil and groundwater conditions at the SSFL and within the vicinity of the 

HWMF are discussed in the 2014 Annual Groundwater Monitoring Report (Boeing, February 

2015). 

2.5 WEATHER AND CLIMATE 

2.5.1 Climate 

The climate in the area of SSFL is characterized as "Mediterranean."  The mean temperature 

during the winter months is approximately 50 degrees Fahrenheit (°F) and the mean temperature 

in the summer months is approximately 70°F. 

Based on climate data between 2000 and 2015 from the National Weather Service, rainfall has 

ranged from approximately 4 inches to approximately 37 inches on a calendar year basis.  

Average rainfall is on the order of 18 inches per year, although in 2007 the state of California 

entered into drought conditions which continue. The majority of the rainfall occurs between 

October and April. 

2.5.2 Wind Pattern 

A westerly wind ranging from 5 to 10 knots typically occurs from April to October. From 

November to March, the wind pattern is interrupted by weather fronts and "Santa Ana" wind 

conditions.  During the passage of a weather front, gusty winds up to 20 knots occur from the 

southeast to the south.  Winds shift to westerly or northerly following frontal passage and winds 

exceeding 25 knots may occur.  During the fall, winter, and spring months, Santa Ana wind 

conditions can cause winds from the north or northeast in excess of 30 knots. 
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3. FACILITY DESIGN AND OPERATIONS 

The HWMF T029 and T133 buildings were designed to provide hazardous waste storage and 

treatment for ETEC operations that generated alkali metal wastes through the use of alkali metals 

as heat transfer media. Over time, the alkali metals used as heat transfer media became saturated 

with impurities (such as oxygen, hydrogen or carbonaceous compounds) and were declared 

waste material. The waste material and the equipment/components that contained them were 

transferred to Building T029 for storage. The waste stored in Building T029 was then transferred 

to the Building T133 when capacity in the T133 treatment chamber was available. A flow chart 

providing an overview of the waste management process for sodium and sodium-potassium 

wastes (the predominant alkali metals used) at Buildings T029 and T133 is shown in Figure 4. 

The storage and treatment of lithium metal (used as heat transfer media) also took place at 

Buildings T029 and T133, as authorized under the 1988 RCRA Part B permit.  Additionally, the 

HWMF Operations Plan indicated that excess lithium hydride and zirconium hydride powder, 

which was purchased but never used, was stored at T029 and then treated at T133. 

In 1990, the HWMF was allowed to treat alkali metals from an off-site Northern California 

location via an emergency permit issued July 2, 1990 (Appendix A). The emergency permit was 

issued by the DHS as a result of the illegal abandonment of seventy-five, thirty-ounce containers 

of metallic sodium waste by an unknown party on private property located in Butte County, 

California.  Each thirty-ounce container held six l-in x l-in x 6-in bars of metallic sodium waste. 

The emergency permit was prepared for the one-time only waste stream, which was handled 

exactly as the sodium equipment at the HWMF. 

3.1 Building T029 Area 

3.1.1 Description of Building T029 

Building T029 was designed and constructed in 1959, but was designated and used only for the 

storage of alkali metals since 1978.  It was used as the instrument calibration facility between 

1959 and 1974; and was vacant between 1974 and 1978. 

Building T029 is located adjacent to a sandstone outcrop and has an elevation change of 

approximately 12 feet across the site as shown on Figure 5, T029 Topographic Detail. 

Construction drawings for T029 are presented in Appendix D. However, Figure 6 depicts the 

current layout of T029 with Figures 7 through 10 including photographs of Building T029.  

Building T029 is a 20-foot by 40-foot building; steel frame, roof, and siding; constructed on a 

concrete slab (Figure 7, Photos 1 and 2). An 8-foot wide door is located on the northwestern side 

of the building. This area was used for the movement of metal boxes or drums containing waste 

material. A 10-foot by 4-foot, 8-inch concrete pad is located to the west of this door (Figure 7, 

Photo 1). Another concrete pad (approx. 13.5-ft x 5-ft, is located to the northeast of the building. 

No door is located at that area (Figure 6).  A 3-ft wide pedestrian entrance door is located on the 

south side of the building (Figure 9, Photo 5). 
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The two concrete patches shown on Figure 6 were placed when the calibration instruments were 

removed from this building in the 1970s.  Figure 8, Photo 3 shows the patch located in the 

northeast comer of the building. 

The structure is located immediately to the south of a large rock formation (Figure 10, Photo 7). 

A chain-link fence surrounds the building and the asphalt road leading to the building (Figure 6),   

which approaches from the west. The areas immediately to the north, south and east of the 

building are bare soil/rock, except where previously indicated (Figure 6, Figure 10, Photo 8). A 

low drainage spot is present southeast of the building. A polyvinyl chloride (PVC) drainage pipe 

(4-in diameter x 6-ft length [Figure 9, Photo 6]) was installed extending approximately 1.5-ft 

beyond the fence. The purpose of this pipe is to allow rainfall to drain from the south side of the 

building and from the roof.  

3.1.2 Design Capacity of T029 

Metal boxes (referred to as B-boxes), and drums containing waste components were stored on 

pallets along the perimeter of the building, allowing approximately 12-ft of aisle space in the 

middle of the building. Total storage capacity at T029 was approximately 5,500 gallons in any 

combination of containers. 

3.1.3 Ancillary Equipment at T029 

Ancillary equipment used at T029 consisted of a standard forklift for moving the B-boxes 

and drums. 

3.1.4 Containment System 

The concrete floor of Building T029 was sealed with a chemically resistant coating (Figure 7, 

Photo 2, (Appendix B)), applied on a yearly basis during active use of the building, as required 

by the RCRA Part B permit conditions.  The waste stored at T029 was placed in various types of 

containers, depending on the nature of the waste. These wastes consisted of: 1) alkali metal 

wastes (sodium, sodium-potassium, lithium) used as heat transfer media, 2) test components 

containing or contaminated with alkali metal wastes, and 3) excess lithium hydride and 

zirconium hydride powder which were purchased as raw materials but never used.  The storage 

methods for these different wastes are discussed below. 

 Sodium and Lithium Metal Waste and Components with Sodium or Lithium:  The 

sodium and lithium metal wastes were solid at ambient temperature and packaged in 

Department of Transportation (DOT) drums or in smaller, sealed containers (B-boxes). 

 Sodium-Potassium Alloy Waste and Components with Sodium-Potassium:  Sodium 

potassium alloy was liquid at ambient temperature and was contained in sealed 

components (such as bubblers) which were stored in 55-gallon containers under argon 

cover gas. The 55-gallon containers were over packed in 85-gallon drums as secondary 

containment. 
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 Lithium Hydride Waste: Lithium hydride is solid at room temperature. As described in 

the HWMF Operations Plan, lithium hydride waste was not produced at the site, but was 

a material that was purchased new and held in storage in "as-received" containers or cast 

into various sizes. The material was subsequently declared excess and managed as waste. 

The containers of lithium hydride were moved on pallets by forklifts from T029 to T133 

for treatment. 

 Zirconium Hydride Waste:  Similar to the lithium hydride, zirconium waste was not 

produced at the site. Zirconium hydride powder was purchased new and held in storage in 

''as-received” containers in Building T029. The material was subsequently declared 

excess and managed as waste. The containers of zirconium hydride powder were moved 

on pallets by forklifts and transported to T133. 

3.2 Building T133 Area 

3.2.1 Description of Building T133 Area 

The T133 area was designed and constructed in 1977 for the treatment of alkali metal wastes. 

Part of Building T133 was constructed from materials previously used at former Building T724, 

the Hot Oil Sodium Cleaning facility. When Building T724 was closed, the upper portion of the 

building (walls and ceiling) were decontaminated and certified clean. The walls and ceiling were 

then cut free from the bottom metal floor and transferred for use in construction of Building 

T133.  A schematic of the T133 layout is provided as Figure 14 (Appendix B), while Figure 13 

(Appendix B) provides a layout detail for the treatment chamber.  Figures 14 – 20 (Appendix B) 

provide photographs of T133. 

Building T133 is located on a flat pad with less than 10-ft of elevation change across the site 

(Figure 11, Appendix B).  The area is approximately 87-ft x 71-ft in size and surrounded by a 

chain link fence. The area includes the treatment room, office building, a size reduction area, a 

sodium-potassium feed tank (referred to as tank T-2), an air scrubber and two tanks for storage 

of caustic wastewaters generated by the scrubber and treatment room (Figure 12 (Appendix B)). 

The treatment chamber and building are constructed on a concrete slab (Figures 12, 13, 14 

(Appendix B)). The treatment building is constructed of metal.  

The area around Building T133 is covered with asphalt or concrete, with an 8-in high berm 

surrounding the entire area (Figures 12 and 14 (Appendix B)). The area to the north, west and 

south outside of the berm are not paved (Figure 12; Figure 17, Photo 7; Figure 20, Photos 11 and 

12 (Appendix B)). An asphalt road is present to the east of T133 (Figure 14 (Appendix B)). 

3.2.1.1 Process Description for Treatment of Sodium and Sodium-Potassium Metals 

There were two primary treatment processes performed at T133: (1) the treatment of solid alkali 

metals (sodium) and components containing sodium and/or sodium-potassium, and (2) the 

treatment of liquid alkali metals (sodium-potassium).  In both cases, the reactive metals were 

converted by heat to caustic aqueous solutions in the treatment chamber. For the solid sodium 

metal, a batch process was used whereby metal pieces would be manually placed in the treatment 
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chamber. For the sodium-potassium, a specially designed feed system was utilized because this 

material was liquid at room temperature. An overview of the chemical reactions and basic steps 

involved in the treatment of the alkali metals is presented in Figure 21 (Appendix B). The 

following sections describe the pre-treatment and treatment steps for the solid and liquid alkali 

metal wastes, respectively.  Construction drawings for T133 area are provided in Appendix D 

with descriptions of the process equipment provided in Section 3.2.2. 

Solid Alkali Waste Treatment. The basic steps associated with treatment of the solid alkali 

wastes are as follows: 

1. Size Reduction - In preparation for treatment, the solid components containing sodium 

(e.g., solid metals) were cut into smaller sections, as necessary, prior to placement in the 

treatment room. The components were cut in order to expose the sodium or 

sodiumpotassium and to ensure materials would fit on the treatment pan. The size-

reduction operation was performed on the cement-floored handling area of the facility, 

located to the south of the treatment chamber under the canopy (Figure 15, Photo 2 

(Appendix B)). This area was constructed within a carbon steel secondary containment 

system. Cutting was performed using electric saws.  Due to the nature of the material to 

be cut (steel and stainless steel), blades were frequently broken. These were disposed in 

accordance with applicable regulations. Occasionally mineral oil or kerosene was used as 

a lubricant during cutting operations. Between one and 5 gallons of kerosene or mineral 

oil was placed in a container within the metal pan, and the oil recirculated within the 

cutting area. 

2. Transfer to Treatment Chamber - After size reduction, the components were transferred 

to the treatment chamber within Building T133 and placed on the treatment pan (Figures  

13 and 19, Photo 10 (Appendix B)). If the articles were small, they were placed back into 

their original storage container (steel drum or metal box) which was then transferred to 

the treatment chamber. The pieces were then removed from the container manually and 

placed onto the treatment pan. When emptied, the container was then removed from the 

chamber with the hoist prior to initiating treatment. Larger pieces were hooked to the 

hoist directly and transferred onto the treatment pan within the treatment chamber. 

3. Treatment (Heating/Scrubbing) - The components within the treatment pan were heated 

by natural gas burner until the sodium or sodium/potassium metals melted. The metal(s) 

in the pan reacted with the air in the treatment chamber (e.g. were oxidized) to form 

oxides that either remained in the pan or were exhausted from the room through a wet 

(water) scrubber to remove the oxide aerosols prior to release to the atmosphere. 

Wastewater from the scrubber was directed via underground piping with secondary 

containment to Tank T-1 (Figure 16- Photo 4 (Appendix B)).   

4. Wash Down - After the oxidation was completed, the treatment pan was washed with 

water to remove remaining oxides. In the wash-down process, the oxides were converted 

to a solution of sodium hydroxide (NaOH) or potassium hydroxide (KOH). The wash-

down liquid was directed via the sump (Figure 19, Photo 11 (Appendix B)) through 
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underground piping with secondary containment to Tank T-1 (Figure 18, Photo 8 

(Appendix B)). 

5. Liquid Waste Storage/Waste Management - The caustic solution in Tank T-1 was either: 

1) emptied directly via vacuum truck for offsite disposal or recycling, or 2) transferred to 

Tank T-3 through an above-grade rubber hose. Tank T-3 has been installed to provide 

additional caustic solution storage capacity. When Tank T-3 was used, its contents would 

be emptied via vacuum truck for offsite disposal or recycling (Figure 16, Photo 5; Figure 

17, Photo 6 for Tank T-1; and Figure 18, Photo 9 (Appendix B) for Tank T-3). 

6. Sodium-Potassium Wastes - Devices containing sodium-potassium were first chilled to 

solidification with liquid nitrogen and placed on the treatment pan. Waste sodium-

potassium (a liquid at room temperatures) would be transferred under pressurized argon 

gas to Tank T-2 first; and then fed from Tank T-2 into the treatment chamber for 

treatment (Figure 15, Photo 3 (Appendix B) for Tank T-2). The reaction process for 

sodium-potassium was similar to the sodium treatment as shown in Figure 21 (Appendix 

B). Because of the presence of potassium, the treatment by-products included potassium 

hydroxide in addition to the sodium hydroxide in the chamber wash down and air 

scrubber discharges.  The treatment chamber wash down and air scrubber liquid wastes 

were sent to Tank T-1 first, then to Tank T-3 when T-1 reached capacity. 

3.2.1.2 Process Description for Treatment of Lithium Metal, Lithium Hydride and 
Zirconium Hydride 

Per the HWMF Operations Plan, lithium metal, lithium hydride and zirconium hydride were also 

treated at Building T133 in the same manner as the sodium waste. Treatment of lithium metal 

and lithium hydride would have contributed lithium to the caustic waste streams stored in Tanks 

T-1 and T-3. Treatment of zirconium hydride would have contributed zirconium to the caustic 

waste streams also stored in Tanks T-1 and T-3. 

3.2.2 Treatment Chamber/Pan and Ancillary Equipment Descriptions 

3.2.2.1 Treatment Chamber/Pan 

As shown on Figure 12, the treatment chamber is located at the southern end of the T133 

building. A schematic of the treatment chamber is provided in Figure 13. The treatment chamber 

is approximately 21-ft x 10-ft, with 10-ft high walls. The walls are steel-lined and the floor is 

concrete. An elevated steel drain pan, approximately 9-ft x 14-ft, is located within the treatment 

chamber with a 5-ft diameter treatment pan with a 3-ft diameter steel ring located towards its 

center. The elevated steel drain pan served to collect and funnel the sodium hydroxide solution 

generated through the wash down phase. 

The treatment pan is constructed from a 5-ft diameter carbon steel dished-head approximately 

3/4-inch thick. The bottom of the pan was directly heated by a natural gas ring burner. A smaller 

carbon steel ring, with an area of about 6 ft
2
, is welded inside the larger pan in order to limit the 

exposed surface area of the liquid metals, which controlled the oxidation rate (Figure 19, Photo 
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10 (Appendix B)). The pan has been removed from its original position and is currently being 

stored in the southeast corner of the fenced area under cover. 

A welded 3-in carbon steel drain line is connected between the drain pan and the steel lined 

sump in the treatment room. The sump's dimensions are 16-in x 21-in x 27-in deep (Figure 19, 

Photo 11 (Appendix B)). The caustic solution drained through a 4-in diameter cast iron line 

located within the 18-in wide x 23-in high concrete containment trench to storage Tank T-1 

(Figure 19, Photo 8(Appendix B)). 

3.2.2.2 Air Scrubber 

A Venturi air scrubber is located to the west of the treatment chamber (Figure 15, Photo 3 

(Appendix B)). The purpose of the scrubber was to remove oxides in the air stream by 

transformation to sodium hydroxide or potassium hydroxide solution. This “wet scrubbing 

system” consisted of a Venturi scrubbing section, separator section, recirculation tank and 

recirculation pump. The wastewater solutions were discharged to Tank T-1 (Figure 16, Photo 4 

(Appendix B)). 

The scrubber was permitted through a Ventura County Air Pollution Control District Permit to · 

Operate (No. 0271), which established air emissions limits and monitoring and reporting 

requirements.  A copy of the ‘Permit to Operate’ is contained in Appendix A. 

3.2.2.3 Tank T-1 

Tank T-1 (Figure 16, Photo 5; Figure 17,Photo 6 (Appendix B)) is a below-grade storage tank 

used to receive and hold caustic liquid wastes (hydroxide solutions) produced by the scrubber 

and the  treatment chamber wash down following the treatment of alkali metal wastes. The 

rectangular tank is constructed of steel with dimensions of approximately 61-in wide x 128-in 

long x 73.5-in deep (from flange to base), with a capacity of 1,318 gallons. It was installed in 

1988 and is located within an 8-in thick concrete pit acting as secondary containment. The inner 

surface of the concrete was sealed with epoxy coating. Specifications drawing for Tank T-1 are 

provided in Appendix D. 

Tank T-1 replaced the prior caustic solution storage vessel referred to as the "sump pit" in the 

first RCRA Part B permit for this facility, due to no secondary containment. The sump pit was a 

6-ft x 12-ft x 6-ft deep pit, lined with 4-in concrete.  Location and specifications for this sump pit 

is provided in Appendix C (Drawing No. 303-133-S1, dated August 18, 1977).  As the Appendix 

D drawing indicates, the former sump pit was located at the same location as current Tank T-1. 

A photograph also included in Appendix C shows the installation of the new Tank T-1 in the 

excavation location of the former sump pit. 

3.2.2.4 Tank T-2 

The intended purpose of Tank T-2 was to temporarily hold waste sodium-potassium and to 

transfer it through a feed line into the treatment chamber. Tank T-2 was brought to the T133 area 

from another location that also included the use of sodium-potassium; however, the prior 
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location could not be determined. This tank was manufactured by the Butane Tank Corporation 

and was rated for 1,000 °F service at 50 psig. However, the application at the HWMF only 

required it to contain sodium-potassium at room temperature for a maximum pressure of 14 psig. 

Tank T-2 is constructed of stainless steel and is horizontal with an operating capacity of 270 

gallons. Dimensions are 36-in diameter x 60-in long. Tank T-2 is elevated approximately 20-in 

above grade, and located within a 7-ft x 4-ft x 2-ft high carbon steel containment area (Figure 15, 

Photo 3). 

The operation of Tank T-2 (e.g., filling with sodium-potassium and transfer of sodium-potassium 

to the treatment chamber) was described in the HWMF Operations Plan as follows: 

"T-2 is filled through valve V-3 from a supply tank of sodium-potassium that is 

brought to the site. The sodium-potassium is transferred into tank T-2 by raising the 

argon cover gas pressure in the supply tank to greater than 3 psig. An argon cover 

gas of 3 psig is maintained by a pressure regulator attached to argon 

compressed gas cylinder. This pressure is used to control the feed of eutectic 

sodium-potassium from the tank to the treatment pan. A pressure relief set at 14 

psig prevents over-pressurization.” 

 

A normally-closed pneumatically operated valve, PV-1, started and stopped the eutectic sodium-

potassium flow to the treatment pan.  A 3 ¼-in ID feed line with manual isolation valve (V-1), 1 

½-in remotely-operated shutoff valve (PV-1) with Swagelok connections, 1 ½-in manual 

isolation valve (V-2) with Swagelok connections, and 1 ½-in tubing with Swagelok connections 

installed into the treatment room for Sodium-potassium injection.  A 3 ¼-in manual valve (V-3) 

with Swagelok end cap is connected to the feed line in parallel with isolation valve (V-1) for 

Sodium-potassium filling. The 1 ½-in tubing leading to the treatment room is connected to a 1 

¼-in check valve (CV-1) and solenoid valve (SV-1) with Swagelok connections for argon purge 

supply. The feed line is connected to an internal dip tube 1-in from tank bottom.  All lines are 

stainless steel. 

3.2.2.5 Tank T-3 

Tank T-3 was used for storage of the caustic solution prior to off-site transfer.  Tank T-3 is made 

from high-density polyethylene (HDPE) resin. Tank T-3 is a vertical, cylindrical double-walled 

tank. The inner tank is 120-in diameter x 106-in high with a capacity of 5,190 gallons, while the 

outer tank is 144-in diameter x 97-in high with a capacity of 6,840 gallons (Figure 18, Photo 9). 

Tank T-3 was batch loaded from Tank T-1 as Tank T-1 approached capacity. A sump pump 

transferred the caustic solution through an aboveground rubber hose from Tank T-1 to an 

opening in the top of Tank T-3. The contents of Tank T-3 would be removed by a vacuum truck, 

similar to the removal process for tank T-1, for offsite management at a permitted facility. 
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3.2.3 Design Capacity 

The design capacities for the Building T133 treatment chamber and ancillary equipment are 

described as follows: 

 Treatment Chamber:  Design of the treatment pan limited the surface area of the molten 

metal to 6.25 square feet, which provided a maximum oxidation rate of 62.5 pounds per 

hour of sodium, based on experimental evidence. This rate generated a caustic solution 

from the Venturi scrubber and treatment chamber of approximately 1,900 pounds of 10 

percent NaOH. 

 Tank T-1: Maximum capacity of 1,318 gallons, working capacity of 1,000 gallons. 

 Tank T-2: Working capacity of 270 gallons. 

 Tank T-3: Maximum capacity of 5,190 gallons, working capacity of 5,000 gallons. 

3.2.4 Containment System 

Containment systems were installed at all levels at the Building T133 area as follows. 

 T133 Area: The ground surface at the T133 area is covered with concrete or asphalt. The 

concrete was coated with epoxy annually during the active use of the area. The overall 

area is surrounded by an 8-in berm. Two sumps used for rainwater collection are located 

on the northeastern and northwestern corners; respectively. 

 Treatment Chamber: The floor of the treatment room is constructed of 4-in thick 

reinforced concrete surrounded with 3-in carbon steel angle (net height is 2 3/4-in) as 

secondary containment beneath the steel lining/drain pan. The floor and steel angle are 

sealed with caustic-resistant material.  Concrete secondary containment is also provided 

for the steel sump located in the treatment chamber. 

 Venturi Scrubber: The scrubber is located to the west of the treatment building on an 

epoxy coated concrete pad and bermed with a 2-in metal plate. 

 Tank T-1: Tank T-1 is located within a secondary concrete containment. The secondary 

containment tank for T-1 is an 8-in thick, epoxy-coated concrete pit.  

 Tank T-2: Tank T-2 is located within a 7-ft x 4-ft x 2-ft high carbon steel containment 

area. 

 Tank T-3: Tank T-3 is a double-wall aboveground tank with a secondary containment 

capacity of 6,840 gallons. 

 Pipes: All pipes at the HWMF designed to transfer caustic solution are located within 

secondary containment structures. The steel pipe from the sump to Tank T-1 in the 
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treatment chamber is located in an 18-in wide x 23-in high concrete, epoxy-coated trench. 

The pipe from the scrubber to Tank T-1 is above-grade within secondary containment 

located at the Venturi Scrubber area extending to Tank T-1. The above-grade rubber hose 

from Tank T-1 to Tank T-3 was located within a 4-in HDPE flexible hose. 

3.2.5 Environmental Leak Detection and Monitoring System 

A high level alarm and leak detection system was installed at Tank T-1. There is approximately 

2-in to 9-in dead air space between the carbon steel tank liner and the concrete pit acting as 

secondary containment.  The leak detector, consisting of an electrical conductivity probe, was 

installed near the bottom of the steel tank. Any liquid accumulating in the concrete containment 

area activated the detection alarm. The integrity of Tank T-1 has been confirmed bi-annually 

since 1993, using an ultrasound examination, as required by the Part B permit. No leakage has 

been noted. 

Tanks T-2 and T-3 are aboveground tanks and were visually inspected for leaks. 

All piping at the HWMF is above-grade with the exception of the pipe connecting the sump in 

the treatment room to Tank T-1. Inspections were required by the Part B Operating Permit. The 

integrity of the pipe from the treatment room to Tank T-1 was tested on an annual basis. No 

leakage was detected, with the exception of the pipe failure that occurred in September 1988 

(Section 3.3).  The concrete trenches providing conveyance for the Tank T-1 pipes are coated 

with caustic resistant epoxy. The trenches were inspected every six months and all exposed 

piping examined on an annual basis, with no observations of leakage. 

3.3 History of Spills at the HWMF 

There are no records of spills occurring at the T029 storage area; however, there are several 

documented records spills of sodium hydroxide solution at the T133 area since activation of the 

HWMF in 1978, which is summarized in Table 1 (Appendix C).  
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4. HAZARDOUS WASTE CONSTITUENTS 

Knowledge of the processes associated with the waste generation and treatment is important to 

understand the hazardous waste constituents that may have been present at Buildings T029 and 

T133. This section provides a description of the waste generation and waste treatment processes 

followed by identification of the hazardous waste constituents potentially present. 

4.1 Waste Generation Process 

4.1.1 Sodium and Sodium Potassium Wastes 

The primary alkali metals used for the heat exchange test loop at the ETEC were sodium metal 

and a sodium-potassium alloy. The wastes generated in association with the heat exchange test 

loops were: 1) components (piping, pumps, valves, etc.) contaminated with and/or containing 

spent sodium or sodium-potassium, 2) spent sodium metal, or 3) spent sodium-potassium alloy. 

The components and spent sodium metal and sodium-potassium alloy are referred to as alkali 

metal wastes. 

Components to be tested were filled with sodium metal or sodium-potassium alloy which acted 

as heat transfer media in large loop heat exchanger tests and other small experimental test loops. 

These tests were performed in inert atmospheres (e.g., argon or nitrogen) as the physical nature 

of the alkali metals required that they be kept clean of atmospheric impurities (oxygen, carbon 

dioxide, water vapor etc.). The sodium or sodium-potassium was heated to a temperature of 200 

to 1,500°F and pumped through a recirculating loop as part of a normal test facility operation. A 

test sodium loop typically incorporated a smaller loop designed to remove any impurities that 

may have entered the system and deteriorated the heat transfer properties of the sodium. Within 

the smaller loop, the sodium was cooled in a device referred to as a "cold trap" for the removal of 

impurities such as oxygen, carbon dioxide or hydrogen. Bubblers containing sodium-potassium 

were used to purify the inert gas. 

Generally, stainless steel material was used for sodium test components, while carbon steel was 

used for sodium-potassium test components.  Chemicals (such as fluorinated or chlorinated 

solvents) that had the potential to etch the stainless steel or carbon steel metals were deliberately 

excluded from the system in order to minimize stress and corrosion failure in the components. 

Over time, the sodium and sodium-potassium used in the test loops would become saturated with 

impurities such as oxygen, hydrogen or carbonaceous compounds (such as sodium carbonate), 

and could no longer function as heat transfer media. 

Wastes generated from these operations included various stainless steel or carbon steel 

components (pipes, valves, pumps, heat exchangers, etc.) that had been filled with sodium or 

sodium-potassium; spent sodium metal and spent sodium-potassium alloy; sodium cold traps; 

and sodium potassium bubblers. These wastes were transported to bui1ding T029 for storage 

and then moved to T133 for treatment, as described in Sections 3.1 and 3.2, respectively. 
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4.1.2 Lithium Metal Wastes 

According to the HWMF Operations Plan, lithium metal was also used as heat transfer media in 

a manner consistent to that described above for sodium metal. Use of lithium metal as heat 

transfer media would have resulted in the generation of lithium metal waste and 

components containing lithium metal. 

4.1.3 Lithium Hydride and Zirconium Powder Wastes 

The HWMF Operations Plan also indicated that lithium hydride and zirconium hydride powders 

were not produced at the site, but had been purchased “new”. The lithium hydride was held in 

storage in the "as-received" containers or cast into various sizes. The zirconium hydride was also 

held in storage in the "as-received" containers. Both wastes were stored in building T029 and 

were subsequently declared excess. The lithium and zirconium hydrides were managed as wastes 

as described in Sections 3.1.4 and 3.2.l.2. 

4.2 Waste Generated During Handling and Treatment of Metal 
Wastes 

Different wastes generated in the handling, storage and treatment of the alkali metal wastes 

included: 

 Fire suppression residues resulting from fire suppression activities when sodium or 

sodium-potassium media was exposed to air; 

 Sodium hydroxide generated during waste storage due to contact with air; 

 Spent petroleum liquid wastes from operating the saws to cut alkali metal impacted 

components into smaller sizes for treatment in the treatment chamber; and 

 Sodium, potassium, lithium and zirconium hydroxide (caustic) solutions from the air 

scrubber and treatment chamber wash down water (containing varying concentrations of 

metals). 

4.2.1 Fire Suppression Wastes 

Though infrequent, wastes could also be generated as the result of a spill or a fire. The physical 

characteristics of sodium and sodium-potassium include reactivity with exposure to air resulting 

in fire. During these events, fire-fighting chemicals such as sodium carbonate (Na2C03), referred 

to by brand name "NaX", would be used to extinguish the sodium-based fires. The suppressed 

fire waste was scooped up and placed into approved containers. The suppressed fire waste 

material was layered with additional NaX to preclude further reaction with air. 

4.2.2 Sodium Hydroxide Generated During Storage/Management 

Sodium wastes were moved in DOT-approved drums. The wastes were placed in containers in 

layers, with layers of sodium waste separated by alternating layers of the fire extinguishing 
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NaX material. The NaX smothered the waste and prevented direct contact with air, which 

would result in a relatively small reaction of sodium-forming sodium hydroxide. 

4.2.3 Sodium, Potassium, Lithium and Zirconium Hydroxide Solutions 

By heating the alkali metal waste (sodium, sodium-potassium, lithium or zirconium), the metal 

reacted with the oxygen in the treatment room and formed oxides. These were removed from the 

air with the air scrubber and from the chamber floor, walls, pan, etc. during the wash down. The 

resultant liquid from both the air scrubber and the chamber wash down was a caustic solution of 

sodium, potassium, lithium or zirconium hydroxide. The generated hydroxide solutions were 

categorized as RCRA hazardous waste characteristic of corrosivity (D002 - pH> 12.5). 

During treatment of the alkali metal wastes in the treatment chamber, the exposed parts of the 

steel and stainless steel components may also have been oxidized. The parts (steel and stainless 

steel) contained various metals, at concentration ranges set by the American Society for Testing 

and Material (ASTM) or by the American Iron and Steel Institute. Thus, concentrations of metals 

associated with component materials could be detected in the final hydroxide solution generated 

by the treatment process. 

4.2.4 Mineral Oil and Kerosene 

In addition to the production of caustic solutions with potential metals, the T133 area produced 

spent mineral oil and kerosene products. The mineral oil and kerosene wastes were associated 

with operation of the saw system· used to reduce the size of equipment/components impacted 

with alkali metals. 

4.3 Hazardous Waste Constituents 

Hazardous waste constituents potentially present at the HWMF based on storage activities at 

T029 and treatment at T133 include the following: 

Constituent Building T029 Building T133 

Sodium metal (D003, D001)   

Sodium-potassium alloy (D003, D001)   

Sodium Oxide (D003)   

Potassium Oxide (D003)   

Sodium Hydroxide Solution (D002)   

Various Metals (various D-codes)   

Lithium Metal (D003)   

Zirconium (no waste codes)   

Mineral Oil or kerosene (potential D-codes 

associated with volatile organic 

components of the mineral oil or kerosene, 

if present) 
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Other compounds, such as volatile organic compounds (VOCs) and semi-volatile organic 

compounds (SVOCs) are considered hazardous waste constituents that could potentially be 

present due to the kerosene/mineral oil products produced at T133 (Section 4.2.4). Fluoride is 

also included in the list of hazardous waste constituents present at the site because it was 

included in the prior Closure Plan, although there is no discussion or documentation of fluoride 

used at either T133 or T029 in the HWMF records. 

No other constituents (e.g., PCBs, pesticides, herbicides, etc.) would be present at the HWMF 

buildings as all other waste products not associated with the liquid metals test projects were 

managed at the hazardous waste storage area (HWSA), which is located at a different facility. 

Table 2 (Appendix C) provides a summary of the chemicals of concern (COCs) for the HWMF 

closure tasks, based on the hazardous waste constituents managed at T029 and T133. A 

description of these chemicals is provided in the following paragraphs. 

4.3.1 Reactive, Corrosive and Ignitable Constituents 

The sodium metal, sodium-potassium alloys and lithium metal can be ignitable and reactive if 

exposed to air or water.  The oxides are produced as an intermittent step in the treatment process 

and can exhibit reactive characteristics. They are ultimately transformed into corrosive hydroxide 

liquids (e.g., caustic solution with a pH> 12.5). 

4.3.2 Metals 

The generated caustic solution was previously analyzed for metals to determine whether any 

metal, from the various components heated, was present at significant concentrations that could 

be associated with the treated sodium or sodium-potassium waste. The caustic solution in tanks 

T-1 and T-3 and the sludge in tank T-1 were analyzed for California Code of Regulations (CCR) 

Title 22 (Section 66261.24) metals (Appendix E), with a summary of the analytical results in 

Table 3 (Appendix C).  Results indicated that metals were present in both the sludge and liquid 

samples, with chromium and nickel present in the liquid wastes at concentrations exceeding 

hazardous waste thresholds as follows: 

 Chromium exceeded the RCRA Toxicity Characteristic Leachate Procedure 

(TCLP) regulatory level of 5.0 milligrams per liter (mg/L). 

 Nickel exceeded the California state Soluble Threshold Limits Concentrations (STLC) 

of 20 mg/L. 

 The treatment of lithium hydride was performed at T133 (authorized under the 1984 

RCRA Part B Permit) and zirconium was stored at T029. Thus, lithium and zirconium are 

also considered hazardous waste constituents (Table 2, Appendix C). 
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4.3.3 Mineral Oil and Kerosene: TPH, BTEX and PAHs 

Petroleum hydrocarbons include varying concentrations of benzene, toluene, ethylbenzene and 

xylenes [BTEX]), and polyaromatic hydrocarbons (PAHs) depending on the type of petroleum 

product. The PAHs and aromatic VOCs were not used as individual chemicals, but are included 

in the COC list due to being part of total petroleum hydrocarbons (TPH) composition. 

The TPH used at the HWMF was kerosene or mineral oil (also referred to as white oil). This 

product was used at T133 as a lubricant during the size reduction cutting process. Concentrations 

of BTEX and PAHs is very low in mineral oil and kerosene products, and a TPH trigger 

concentration will therefore be used to select samples for BTEX and PAH analyses as further 

discussed in Section 9.4. 

4.3.4 Other Compounds 

Non-petroleum VOC compounds and fluoride were not part of the generating waste stream or the 

waste treatment process.  Due to inclusion in the prior approved Closure Plan, the closure 

approach may include analysis of these chemicals only as a verification measure. These chemical 

analyses will be performed less frequently than the analyses for hazardous constituents 

associated with the generating waste stream and/or the treatment process, as further discussed in 

Section 9.4. 
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5. ESTIMATE AND MANAGEMENT OF MAXIMUM INVENTORY 

Operations at the HWMF were discontinued in 1997. Since the HWMF was a storage and 

treatment facility, the maximum inventory would not necessarily equate to the amount of waste 

present at the time of cessation of operations. 

5.1 T029 Area 

The maximum potential inventory at T029 storage area was 5,500 gallons. However, at the time 

of cessation of operations in 1997, only 1,365 pounds of sodium and sodium-potassium waste 

was stored in this building. In 1997, this waste was shipped to Laidlaw Environmental Services 

in New York for treatment/disposal (Appendix F).  

5.2 T133 Area 

No sodium or sodium-potassium waste was present at the T133 area at the time of cessation of 

operations, because all of the sodium or sodium-potassium material had been treated. The 

maximum volume of caustic solution potentially present at the T133 area is the following: 

 Tank T-1: 1,000 gallons (equivalent to 8,340 lbs.) 

 Tank T-3: 5,000 gallons (equivalent to 41,700 lbs.) 
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6. FACILITY CLOSURE  

6.1 OBJECTIVES 

The objective of this Closure Plan is to outline procedures for achieving clean closure of the 

structures within the HWMF, and to discuss how Closure Performance Standards prescribed 

in 22 CCR, Section 66265.111 will be met pursuant to facility closure requirements for Interim 

Status Facilities in 22 CCR, Division 4.5, Chapter 15.  As demolition and removal is planned for 

Buildings T029 and T133, this intent will be met by demonstrating that hazardous waste and 

hazardous constituent residues have been removed and are no longer a threat to public health and 

the environment.  

These objectives are to be obtained for the building structures only; the characterization and 

remediation of the soils and groundwater at the HWMF are being managed under the enforceable 

AOC/RFI and COCA/RFI programs as discussed earlier in this document; and are not part of this 

closure. 

6.2 General Approach to Closure 

As previously stated, all hazardous wastes and materials have been previously removed from 

containers, tanks and associated equipment at the HWMF buildings T029 and T133. The closure 

approach for Buildings T029 and T133 will therefore start with decontamination of buildings, 

equipment and structures.  The HWMF buildings T029 and T133 and all associated features will 

be demolished and removed through this closure action and there will be no reuse of any 

equipment.  The closure approach will include the following steps, which are described in detail 

in the referenced sections.  The approach as identified is based on the fact that the hazardous 

wastes have already been removed from both T029 and T133. 

1. Decontamination of T029 and T133 Structures/Equipment/Area (Section 7.0). 

2. Verification Sampling and Demolition of T029 and T133 Equipment and Buildings 

(Section 8). 

3. Removal of T029 and T133 Equipment and Buildings (Section 8.0). 

6.3 Closure Process 

Progression of the closure of Buildings T029 and T133 will follow the general sequence 

discussed below: 

Step 1) Initial closure/pre-demo activities, including completion and approval of Storm Water 

Pollution Prevention Plan (SWPPP); detailed building surveys and inspections, 

preparation and approval of D&D Work Package documents, including sub-plans, 

cultural surveys and preparation of information for waste disposition 
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Step 2) Mobilization and site setup  

Step 3) Implementation of Closure and Pre-Demolition Surveys 

Step 4) Selective Decontamination and Removal of Non-essential Equipment/Removal of 

Existing Waste 

Step 5) Abatement of Asbestos Containing Material (ACM)/Other Regulated Material 

(ORM)/Hazardous Wastes  

Step 6) Demolition and Disposition of Waste 

Step 7) Site restoration and Post Closure Surveys 

This Closure Plan will be incorporated as an Appendix to the specific D&D Work Plans that will 

be prepared as part of the controlling work package for the D&D phase of the work. 

6.3.1 Preparation of Controlling Documents 

The principal controlling documents that will outline the detailed methodology for the closure of 

the HWMF pursuant to Interim Status Facility requirements are CA State Hazardous Waste 

Regulations, this Closure Plan after it has been approved by DTSC, and the facility- or building-

specific D&D work plans and associated work package documents that will be prepared and 

submitted by DOE to DTSC after approval to begin demolition activities is obtained. 

The project will comply with 10 CFR 835 (Occupational radiation protection), 10 CFR 851 

(Worker safety and health program), DOE order 450.4, Safety Management System policy. The 

facility- or building-specific D&D work plans will contain procedures that provide the approach 

to be followed for the closure and demolition process; including, but not limited to the following 

information: 

 Site setup and mobilization, including security boundaries and best management practices 

for erosion control  

 Initial surveys to identify sources or potential sources of hazardous materials, 

underground utilities, feature tracking (for subsequent remediation programs) 

 Procedures for tracking building or site features where the potential for historical releases 

may have existed, so that these locations can be identified and targeted during subsequent 

confirmatory soil sampling events 

 Utility isolation and deactivation for each structure followed by verification 

 Abatement/decontamination activities associated with hazardous- and radiological 

materials, including handling, packaging, storing, transporting and disposition  

 Building demolition  
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 Waste management (including segregation, loading, transportation and disposition) in 

accordance with government requirements and results from the surveys 

 Site restoration and security measures 

 Post Closure Surveys 

6.3.2 Mobilization 

Step 2 will consist of mobilization activities including the preparation of the area for demolition 

activities, including personnel training to all approved documents, procedures and plans; 

installation of erosion control measures; industrial hygiene; and construction of site 

infrastructures and temporary facilities.  

6.3.3 Facility Closure and Pre-Demolition Surveys 

During the course of the facility closure process, it will be necessary to conduct one or more of 

the following surveys to ensure the safety of the workers and the proper handling and 

management of the equipment and demolition debris. Step 3 will involve the implementation of 

these surveys. The surveys will initially be conducted prior to building demolition, but could also 

occur or be repeated at any point during the closure process as necessary to ensure that 

demolition debris is properly characterized for disposition. 

Data collected during these surveys will be used to: 1) ensure the safety of the workers; 2) 

identify and track those areas that will be part of future sampling events under the soil and 

groundwater RFI process; 3) aid in the preparation of the controlling plans and subsequent 

removal/abatement actions for hazardous wastes and ORM required prior to demolition; 4) 

determine the proper handling and management requirements for the demolition debris; and, 5) 

further the closure process of the HWMF. Data collected from these surveys will be maintained 

as part of the Closure and used during the demolition planning and waste management process. 

All work methods associated with the performance of the surveys will be included in the facility- 

or building-specific D&D work plans that will be prepared and submitted for review and 

approval. Descriptions of the surveys are presented below 

6.3.3.1 Residual Waste Characterization Survey 

A visual inspection of Buildings T029 and T133 including the area surrounding the structures, 

the tanks and remaining appurtenances will be visually assessed to determine if there is evidence 

of residual chemical contamination, such as discoloration of the concrete, or obvious areas 

potentially attributed to a past leak or spill. The location of each area will be tracked according to 

the guidelines presented in the Standard Operating Procedure for Building Feature Evaluation 

and Sampling, Rev.1 (MWH Americas, Inc./CH2M Hill, June 2009), and the process outlined in 

the building-specific D&D Work Plan. This process will ensure that verification samples can be 

collected from these exact locations during the soil and/or groundwater remedial actions, 

addressed under other regulatory programs. The decontamination performance standard will be 

the removal of hazardous waste constituent residues from the various equipment and structures 
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as described in Section 7.0.  The equipment and structures will be analyzed for the appropriate 

hazardous waste characteristics in accordance with CCR Title 22, Section 66261 and for 

verification of decontamination levels as summarized in Tables 3 and 4, Closure Sampling 

Objectives for T029 and T133, respectively. This characterization will provide the basis for 

management of the demolished and removed material and equipment, as discussed in Section 8. 

6.3.3.2 Underground Utilities Survey 

An underground utilities survey will be conducted to locate and mark underground utilities prior 

to demolition activities. The purpose of this survey is to identify the locations at which 

underground utilities will be isolated and disconnected, as well as to ensure that live utilities are 

not damaged during the excavation of foundations and pavement. The survey will be conducted 

by a third-party contracted locator service. 

6.3.3.3 Land Survey  

The purpose of the land survey is to ensure that locations of improvements are recorded and 

documented. A land survey of the T029 and T133 areas will be performed and tied to a survey 

mark established by a registered land surveyor. This information will be used to meet objectives 

for the soil and groundwater remedial investigation programs currently being managed by others, 

as well as, ensure that any backfill that may be placed after demolition for stabilization is 

properly graded for storm water runoff. 

6.3.3.4 Asbestos-Containing Material and Other Regulated Material Survey  

A visual survey will be conducted in each structure to identify any asbestos-containing building 

materials that require abatement prior to demolition. A certified asbestos abatement/removal 

contractor will be procured to properly remove the ACM according to state and federal 

guidelines, provide clearance and properly package and disposition the waste to an appropriate 

offsite disposal facility. 

Additionally during the visual inspection, all ORM will be identified and abated prior to 

demolition. These materials will be packaged and dispositioned in accordance with the approved 

Waste Management Plan that will be prepared as part of the overall D&D work package.   

6.4 Demolition and Disposition of Waste 

6.4.1 Demolition 

After all activities in Steps 1 – 5 have been completed, Step 6 of the closure process is to initiate 

demolition. The methods used for the demolition of the buildings, foundations, and other 

ancillary structures will be detailed in the D&D Work Plans. Demolition methods will be 

reviewed and stamped by a CA-licensed Structural Engineer during the document preparation 

phase to ensure all demolition methods can be performed safely. 
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6.4.2 Waste Management  

Currently, it is anticipated that all buildings and structures will be razed and disposed. All 

resulting construction debris will be appropriately characterized for waste disposal. During 

demolition, identified contaminated building materials may require size reduction in place for 

immediate packaging as radioactive waste. Procedures for waste segregation, downsizing, and 

loading will be detailed in the Waste Management Plan prepared as part of the D&D Work 

Package. 

6.4.2.1 Waste Determination Procedures 

The samples collected during the Step 3 surveys will be used to properly characterize the wastes 

that will be generated during demolition activities.  The samples will be collected and analyzed 

according to the applicable and appropriate analytical methods that will be detailed in the Quality 

Assurance Project Plan, generated as part of the D&D Work Package.  

6.4.2.2 Waste Accumulation 

Hazardous wastes that are generated during the closure and demolition activities associated with 

Buildings T029 and T133 will be accumulated in appropriate containers and stored for less than 

90 days in accordance with hazardous waste generator requirements prior to being shipped 

offsite to the designated disposal facilities. If possible, the wastes will be loaded directly onto 

the transport vehicles for transport to the designated disposal facilities. If any hazardous liquids 

are found to be present during the initial surveys, characterization samples will be taken and 

analyzed, and the wastes pumped directly into storage containers on transport vehicles for offsite 

disposition to the designated disposal facility. 

6.4.2.3 Disposal Facilities 

Wastes debris generated during closure will be shipped offsite and outside of California for 

disposal. Hazardous waste and debris will be shipped to authorized, offsite hazardous waste 

facilities, as appropriate using Uniform Hazardous Waste Manifests.   
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7. DECONTAMINTION PROCEDURES 

7.1 Potentially Contaminated Structures and Equipment 

This Section provides general information on proposed decontamination procedures techniques 

that will be used during the closure of the HWMF facilities.  Additional detail regarding the 

actual decontamination techniques will be included in the Work Plan and/or Quality Assurance 

Plan that will be prepared as part of the D&D Work Package once D&D activities are imminent 

and this Closure Plan has been approved. 

The HWMF was used for the storage and treatment of alkali metals. Some structures and 

equipment have come into direct contact with the waste material, while other areas only had a 

potential for contact with the waste. These two different categories are described below. 

7.1.1 Direct Contact with Waste 

Structures and equipment that have come into direct contact with waste material include those 

where waste was treated or stored. This type of direct contact occurred at the T133 area, where 

the waste was treated and the generated caustic solution stored. These items include: 

 The treatment chamber 

 Venturi scrubber 

 Tanks T-1, T-2, T-3 

 Miscellaneous piping 

 Sumps 

7.1.2 No Direct Contact with Waste 

All other areas, not specifically enumerated in Section 7.1.1, are considered not to have had 

direct contact with the waste material. At T133, the remaining areas were used as staging, 

support function or secondary containment. The leak detection equipment that is located in the 

interstitial space between the metal liner and concrete of Tank T-1 has not been in contact with 

the treated waste, as no leakage has occurred form this liner, according to available records. 

At T029, the waste was stored in the B-boxes or drums. No waste handling occurred at the T029 

area other than the movement of the closed containers. The pipe located on the southern side of 

building T029 that extends out 1.5 feet was used to provide better drainage of the rainwater 

collected from the rooftop. Due to the nature of the stored material, water was specifically kept 

out of the building. The rainwater did not have any contact with the waste material therefore the 

pipeline also did not have any contact with the waste. 
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7.2 Decontamination Procedures 

This section provides general, industry decontamination practices that will be used at T029 and 

T133.  This work will be detailed in the D&D Work Package plans that will be prepared prior to 

the demolition phase. 

7.2.1 T029 Area 

The containerized wastes stored in Building T029 have been previously removed and the T029 

building is empty. Pressure washing may be used as general decon measures for the building and 

associated areas as follows: 

 Walls and Ceiling: The walls and ceiling will be washed first, using a plastic liner to 

capture the liquids, which will be placed into appropriate containers for characterization 

prior to disposition. 

 Concrete Floor: The floor will be pressure washed last, with the water simultaneously 

vacuumed into drums to control any wastewater flow, then characterized for proper 

disposition. 

7.2.2 T133 Area 

Decontamination of the T133 area, equipment and structures may also be performed using 

pressure washing techniques, with the exception of Tank T-2 and its associated hoses and the 

containment for the piping connecting Tank T-1 and Tank T-3. All other waste materials, such as 

the caustic solution, have already been removed from the T133 area.  These general 

decontamination techniques are as follows: 

 Removable Piping/Equipment, Treatment Chamber Building and Tanks T-1 and T-3: A 

large decon pad will be constructed, lined with plastic, and used for pressure washing 

miscellaneous items such as process piping, metal catch pans, etc. The decontamination 

pad rinsate will either be pumped into appropriate drums or into Tank T-3. 

 Treatment chamber:  The treatment chamber will be thoroughly pressure washed, 

including the floor, ceiling, walls and inside doors. Existing wastewater flow system 

will be used to capture the decontamination rinsate, flowing from Tank T-1 to Tank T-

3.  Rinsate contained in T-3 and in drums, if any, will be tested for waste disposal 

characterization and appropriately transported and disposed of at an off site 

treatment/disposal facility.  
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 Venturi Air Scrubber:  The order for cleaning the scrubber will be from top to bottom, 

in order to minimize the possibility for recontamination . Overall scrubber 

decontamination will be performed from the outside, without entering the chamber, 

accessed through the main opening on the east side of the scrubber. The bolts from the 

manway will be removed and any residual water, if present, will be pumped-out. The 

floor, walls, de-mister and ducting of the main chamber will be pressure washed using a 

high pressure wash with four to six foot extension wands.  

 Concrete /Asphalt Areas:  The overall concrete/asphalt area at the T133, including 

secondary containment for the piping will also be washed, as a precautionary measure. 

The water would accumulate in the two sumps located on the northeastern and 

northwestern corners of the pad. The water will be pumped into T-3 or drums for 

sampling and ultimate treatment/disposal offsite. 

 Tank T-2 and Associated Lines: Tank T-2 is maintained with an inert cover gas 

(argon), as a preventative measure to protect against the reaction of possible sodium-

potassium residues with oxygen from the air. Efforts have been taken to determine the 

extent, if any, of sodium-potassium residuals in Tank T-2. An ultrasonic examination of 

the tank was made, and no residual sodium potassium was detected within Tank T-2.  

However, as a precautionary safety step, residual sodium-potassium will be presumed 

to be present, and the tank will be managed accordingly.  

 Tank T-1to Tank T-3 Transfer Hose: The flexible hose used for transferring the caustic 

waste from Tank T-1 to Tank T-3, including the secondary flexible containment pipe 

will be disposed as a hazardous waste at an off-site facility, as this option is more cost 

effective than decontamination. 

7.3 Decontamination of Equipment 

The following provisions have been made to decontaminate equipment during closure of the 

HWMF facilities should a need for such procedures arise.  The decontamination and disposition 

of personal protective equipment (PPE) is not discussed in this Closure Plan, but will be detailed 

in the Safety and Health Plan prepared during the D&D Work Package documents after approval 

of this Closure Plan by DTSC. 

Decontamination procedures will include steam-cleaning, scrubbing the equipment with an 

industrial grade detergent and rinsing with tap water, or simply wiping the equipment clean.  

The selection of the appropriate decontamination method will be determined in the field by the 

project management responsible for overseeing closure activities.  However, the use of wiping 

for decontamination purposes will be reserved for small equipment; such as hand tools. 

7.4 Provisional Decontamination Area 

As closure proceeds toward completion, it may be necessary to decontaminate large pieces of 

heavy equipment used in the demolition process.  If this is deemed necessary, a suitable location 

in the vicinity of the HWMF that is situated apart from physical demolition activities will be 
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selected for the construction of a temporary decontamination pad.  A containment berm will be 

established around the perimeter of the pad using sand bags or the equivalent.  The entire pad 

and containment berm will be covered with minimum 10-mil poly sheeting and anchored on the 

outside of the berm using sand bags or other appropriate means.  Liquids generated from 

decontamination activities will be directed to one end of the pad and simultaneously vacuumed 

into a truck or pumped into drums and managed appropriately. 

7.5 Management of Decontamination Wastes 

Water generated from decontamination activities will be collected using a vacuum truck or will 

be pumped into appropriate shipping containers.  Used wipe rags and disposable equipment 

generated from decontamination activities will be collected and placed in appropriate shipping 

containers.  Wastes generated from decontamination activities will be characterized and managed 

as appropriate. The accumulation of these wastes will be performed in accordance with Section 

6.4 of this Closure Plan. 

7.6 Field Records 

Field records will be maintained to demonstrate that closure activities are conducted in a manner 

that is consistent with all approved controlling plans and procedures as discussed in Section 

6.3.1.  Field Records will be complied in a bound field notebook.  Information recorded in the 

notebook may include: 

 Date 

 The time at which daily activities commence 

 Weather conditions 

 Daily tailgate meeting information 

 Activities that are scheduled for the day, including a notation as to whether they have 

been completed on that day 

 Name of personnel onsite and their representative companies 

 D&D information 

 Sampling information 

 Waste shipment information 

 Other data relevant to the site activities associated with Closure 

 Unusual conditions 
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 Issues that delay closure activities 

 Communications to, and from oversight Agencies 

 Project Comments 

 

Photographs may be taken to photo-document certain activities where necessary and appropriate. 

Photographs taken of closure activities will be maintained as part of the HWMF closure field 

records. 
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8. VERIFICATION SAMPLING AND DEMOLITION 

After decontamination is complete, all improvements (including buildings, slabs, etc.) at the 

HWMF buildings T029 and T133 will be demolished. None of the improvements or equipment 

will be reused or left onsite. All verification sampling and demolition tasks will be performed in 

accordance with the appropriate D&D Work plans and procedures that will be prepared prior to 

the D&D phase.  

The following section describes the tasks associated with verification sampling for demolition 

and demolition debris management of the HWMF Buildings T029 and T133. 

8.1 Verification Sampling 

8.1.1 Verification Sampling Objectives 

After the decontamination described in Section 7.0 is complete, verification sampling will be 

performed prior to demolition. The primary verification sampling objective is to determine if 

additional decontamination is warranted. If additional decontamination is performed, it will be 

followed by another round of verification sampling. 

An additional verification sampling objective is to provide the data necessary for waste 

classification in accordance with the California Code of Regulations, Title 22, Division 4.5. This 

is a necessary objective as the closure approach includes demolition and removal of all structures 

and equipment. Classification of the materials before demolition will allow for proper 

segregation of the demolition debris (e.g., nonhazardous versus hazardous waste). 

Based on the hazardous constituents potentially associated with T029 and T133 operations as 

previously described, the following constituents and hazardous waste criteria will be evaluated in 

the verification sampling step: 

 reactivity  and ignitability due to the presence  of alkali metals (sodium, sodium 

potassium, lithium); 

 corrosivity due to the high pH of the sodium and potassium hydroxide solutions; 

 toxicity due to the presence of metals; 

Table 4 (Appendix C) summarizes the sampling objectives for Buildings T029 and Table 5 

(Appendix C) summarizes the sampling objectives for building T133 and its associated 

hazardous waste unit. 

8.1.2 Verification Sampling Methodology 

Specific methodology associated with the collection, handling, packaging and subsequent 

analysis of verification samples will be detailed in the Quality Assurance Project Plan that will 
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be prepared as part of the D&D Work Package documents.  The information presented in this 

Section outlines generally accepted methods for sample collection that will likely be used. 

The types of verification samples to be collected include core, chip or wipe samples from the 

various types of building material, which may consist of concrete, metal, plastic or wood. Water 

samples (i.e., rinsate) may also be collected if equipment is inaccessible for wipe or matrix 

sampling.  Core or chip samples will be collected of concrete as appropriate. Chip samples will 

be collected from concrete surfaces where it is impractical to core concrete samples. Samples 

will be collected from metal surfaces using gauze. Samples will be placed in glass jars and 

labeled with the appropriate information.  

Based on the size of the area, samples will be collected in accordance with the current DTSC 

guidance documents, Permit Writer Instructions for Closure of Treatment and Storage Facilities 

(DTSC, 2002).  The information below summarizes the proposed number of samples to be 

collected from the various units: 

 Building T029 

 One wipe sample will be collected from each wall for a total of 4 wipe samples. This 

is consistent with the recommended frequency of one sample per 300 square feet. The 

location of the wipe samples on each will be selected to be representative of wall 

condition and building use. 

 Building T133 

 T133 Treatment Chamber Walls and Ceiling: a total of 5 wipe samples will be 

collected from the chamber - one from each wall, and one from the ceiling.  

 Treatment pan: 1sample due to relatively small size. 

 Steel lining/drain pan: 1 sample due to relatively small size. 

 Sump lining: 1 sample due to relatively small size. 

 Tanks T-1, T-2 and T-3:  1 sample will be collected from the inside of each tank, due 

to the equal potential for contamination distribution on the interior surface of the tank. 

 Other Types of Verification Samples 

 Other building materials may consist of plastic or wood. Chip or core samples of 

these types of material will be collected by sawing, cutting or drilling the area to be 

analyzed. Core samples will be the primary collection method where practical. A 

consistent approach of one sample per 300 square feet will be used to determine the 

number of samples. Samples will be placed in glass jars and labeled with the 

appropriate information as described in Section 8.1.5. 
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 Asphalt Roadways 

 The T029 asphalt roadway will be sampled to determine if any releases occurred due 

to storage of containers outside of Building T029. The analytical results will be 

evaluated to determine if there is evidence of a release at T029 and also for waste 

characterization purposes to ensure that the asphalt is properly disposed of.  

As mentioned previously, the sampling program will be detailed in the appropriate plans that will 

be prepared as part of the D&D Work Package documents, specifically the Quality Assurance 

Project Plan, which will outline the methods and types of verification samples to be collected, 

the decontamination procedures for sampling equipment, the number of verification as well as 

quality control samples to be collected, and the proper analytical methods to be used.  Sampling 

results will be used to properly designate disposition for waste materials.  Laboratory reports will 

be included in the final closure documents prepared after all work is complete.
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9. SOIL AND GROUNDWATER SAMPLING 

No soil or groundwater sampling will be conducted during the D&D of the HWMF facility 

structures.  The RFI/Corrective Action Program for soil and groundwater at the site is currently 

being conducted as outlined in the 2007 COCA and 2010 AOC issued by DTSC to DOE. As a 

result of these Orders, any information regarding and pertinent to soil or groundwater at ETEC 

will be discussed in detail in the documents associated with regulatory programs having 

authority over these activities. 
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10. ANALYTICAL TEST METHODS 

Analytical test methods associated with the collection and analysis of any verification samples as 

discussed in Chapter 8 will be thoroughly discussed in the Quality Assurance Project Plan that 

will be developed as part of the D&D Work Package documents, prior to D&D activities. 

Analytical test methods associated with soil and/or groundwater sampling are not relevant to this 

Closure Report; as there will be no soil and groundwater collected during the closure and 

demolition of the HWMF structures.  Analytical test methods associated with media collection 

will be addressed in the work plans and documents associated with the Corrective Action 

Programs managed under the 2007 COCA and the 2010 AOC. 
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11. PERFORMANCE STANDARDS 

The goal of this Closure Plan is to achieve clean closure of the HWMF structures by 

demonstrating that: 1) all hazardous waste and hazardous constituent residues have been 

removed; or, 2) are left in place at levels that are protective of public health and the environment. 

Since demolition of the HWMF, including building foundations and associated paved areas, is 

planned as well as offsite disposition of all debris generated during the demolition, it is 

anticipated that this intent will be met.  After demolition is complete, site restoration activities 

will occur so as to leave each previous building location is a safe status, so that future 

characterization and remedial activities associated with the soil and groundwater programs can 

be continued. 
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12. CLOSURE COST ESTIMATE AND FINANCIAL RESPONSIBILITY 

The owner of the HWMF is the US DOE. In accordance with CCR Title 22, Section 

66264.140(c), the owner is exempt from the requirements of CCR Title 22 Article 8 Financial 

Requirements. Therefore, a closure cost estimate and financial assurance are not included in this 

Closure Plan. 
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13. FINANCIAL ASSURANCE 

Financial assurance requirements for Interim Status facilities are located in 22 CCR, Chapter 15, 

Article 8. However, 22 CCR 66265.140(c) stipulates that States and federal government are 

exempt from Article 8. 

The HWMF is owned by the United States Department of Energy and is exempt from the 

requirement to provide financial assurance for closure. 
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14. CLOSURE IMPLEMENTATION SCHEDULE 

No schedule has been identified at this time for the D&D activities at ETEC. D&D activities 

were suspended in Area IV, including ETEC, in May 2007 until DOE completes the SSFL Area 

IV EIS, anticipated to be completed in late calendar year 2016.  

Development of a schedule will be conducted concurrently with the preparation of all D&D 

Work Package documents after approval of the D&D process. 
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15. CLOSURE CERTIFICATION  

15.1 Closure Records 

Upon closure of the permitted hazardous waste treatment and storage units, the following records 

will be maintained onsite and will be made available to DTSC upon request: 

 The Closure Plan as approved by DTSC; 

 Copies of the independent professional engineer's field observation reports; 

 Documentation to demonstrate that relevant Quality Assurance/Quality Control (QA/QC) 

procedures were properly employed during closure; 

 Copies  of  manifests  showing  disposition  of  the  waste  inventory,  demolition debris, 

and wastes generated during closure; 

 The Closure Certification Report; 

 Other documentation that may be pertinent to demonstrate proper closure of the HWMF 

Buildings T029 and T133. 

15.2 Closure Certification Report 

A Closure Report for the structure associated with T029 and T133 will be prepared and 

submitted to the DTSC. The report will summarize all activities performed for Closure of the 

HWMF structures, as described in this Closure Plan and as implemented in the field. The report 

will also include certification by an independent registered California Professional Engineer as 

required by CCR Title 22 Section 66264.115. 

A general outline of the Closure Report is provided below. 

 A description of closure procedures followed by all contractors; 

 Modifications   and  amendments  to  the  closure  plan,  where  necessary  (and 

approved by DTSC); 

 A description of the Supervisory personnel; 

 A summary of closure activities; 

 Field engineer observation reports; 

 A summary of the total quantities of wastes removed/disposed  (by waste type), how, 

and where each was disposed; 
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 Copies of hazardous waste manifests showing the disposition of the waste; 

 Copies of any analytical data generated from decontamination activities; 

 A written discussion and evaluation of the analytical results; 

 Photographs where necessary and appropriate; and 

 Manifests showing disposition of the waste 

 Field observation of the Professional Engineer overseeing closure activities 

 Photographs 

 A signed statement certifying that each unit has been fully decommissioned in 

accordance with the approved closure plan. Since post closure activities will be 

conducted at each site consisting of the implementation of the soil and groundwater RFI 

programs, each site will be left in a safe configuration so that further work can continue. 

Site restorative measures will be outlined in the D&D Work Plan packages. 
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16. PERSONAL PROTECTIVE EQUIPMENT (WORKER SAFETY AND 
HEALTH) 

North Wind, Inc. will be responsible for the health & safety of all personnel performing work 

onsite during closure and D&D activities.  The Safety and Health Plan will be prepared as part of 

the D&D Work Package documents, as discussed in Section 6.3.1., and will require all 

personnel, including subcontractors, to follow the requirements contained in all controlled 

documents prepared by North Wind, including the Safety and Health Plan.  Project activities will 

comply with 10 CFR 835 (Occupational Radiation Protection), 10 CFR 851 (Worker Safety and 

Health Program), DOE Order 450.4, Safety Management System Policy. 

North Wind will prepare all controlled documents that will govern the closure and D&D 

activities for the HWMF.  These plans will be submitted to DOE for review and approval prior to 

the start of work. The Safety and Health Plan must describe precautions to be taken during the 

execution of specific work activities.  Activity Hazard Analyses (AHA) will be prepared for 

separate work activities as supplements to the Safety and Health Plan.  The Safety and Health 

Plan will address, at a minimum: 

 Hazard identification and evaluation; 

 Required personal protective and safety equipment; 

 Designated site work and exclusion zones; 

 Emergency procedures; 

 Confined spaces; 

 Ambient air monitoring procedures; 

 Procedures and action levels for upgrading levels of protection; 

 On-site safety orientation and training meetings; 

 Personnel and equipment decontamination procedures; 

 Designated site safety officer requirements; 

Limitations from access to work zones; 

 Physical examinations and training for field staff required under 29 CFR 1910.120; 

 A map showing the address and location of the nearest hospital. 

 The controlled copy of the approved Safety and Health Plan will be maintained at the site 

until closure activities have been completed . 
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17. SITE SECURITY 

Entry to the SSFL is restricted, and only authorized personnel can enter the complex. In addition, 

access to the HWMF Building T029 and Building T133 areas is currently restricted. A fence 

with locked access gate is present at each area. During implementation of the closure activities, 

these fences will be removed. However, the road leading to each building area will be cordoned 

off. Placards indicating that the area is restricted to authorized personnel only will be maintained 

at the site until the completion of closure activities. 
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18. CONTINGENT POST CLOSURE PLAN FOR TANK T-1 

In accordance with the proposed closure plan for Tank T-1, DOE will prepare correspondence 

for submittal to DTSC discussing the provision of a variance option for Tank T-1 removing the 

requirements for a post closure plan.   

In lieu of conforming to the provisions of 22 CCR 66264.197 (c) and associated 66264.228, 

DOE is currently conducting soil and groundwater investigation and remediation in accordance 

with the enforceable 2007 COCA and the 2010 AOC which will, by definition, be as protective 

of human health and the environment as the provisions contained in 22 CCR 66264.197 (c) and 

associated 66264.228.   

As part of initial characterization surveys that will be performed during closure activities, feature 

tracking will be utilized, as discussed in Section 6.3.3.1, to ensure that areas of concern (i.e. 

historical spills, etc.) and the residual outline of the buildings and units are defined so that areas 

with the potential for residual contamination can be adequately investigated during soil and 

groundwater remedial programs. 
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APPENDIX A 
VENTURA COUNTY AIR POLLUTION CONTROL DISTRICT PERMIT TO 

OPERATE, NO. 0271, EMERGENCY HAZARDOUS WASTE PERMIT 
AND PART A APPLICATION 
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