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This Hanford Site Sodium Disposition Evaluation Report documents current planning by the 
Tri-Party Agreement Agencies, i.e., the U.S. Department of Energy (DOE), Richland Operations 
Office, the Washington State Department of Ecology, and the U.S. Environmental Protection 
Agency, for the management and disposition of the bulk radioactively contaminated sodium 
currently stored at the DOE Hanford Site. The sodium consists of a total of approximately 
284,000 gallons stored in the 400 Area (Fast Flux Test Facility) and the 200 West Area (Hallam 
and Sodium Reactor Experiment). Issuance of this rep01i satisfies the requirements of two 
Hanford Federal Facility Agreement and Consent Order (Tri-Party Agreement) Milestones 
(Milestones M-81-10-T0l and M-92-10) both of which have a due date of July 31, 2007. 

Based on current planning, the conclusions documented in this report are: 

• The sodium will be .converted to 19 molar (50wt%) sodium hydroxide solution and used by 
the DOE, Office of River Protection (ORP), most likely in the pretreatment of radioactive 
waste prior to processing in the Waste Treatment Plant or possibly for chemistry control in 
the high level radioactive waste storage tanks. 

• The schedule for conversion of the sodium to sodium hydroxide should be planned to 
coincide with the ORP need date for the sodium hydroxide because storage of sodium is 
safer and more efficient and requires less volume than storage of sodium hydroxide. 

• The conversion of the sodium to sodium hydroxide will not utilize the Sodium Process 
Facility located at the Idaho National Laboratory. It is anticipated that a new conversion 
facility will be constructed adjacent to the Sodium Storage Facility located in the Hanford 
400Area. 

Although intended to facilitate the aforementioned planning, this report does not preclude or 
predetermine sodium management decisions to be reached in the DOE National Environmental 
. Policy Act Tank Closure and Waste Management Environmental Impact Statement Record of 
Decision. 
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1.0 INTRODUCTION 
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In May and June 2005, the U.S. Department of Energy (DOE), Richland Operations Office (RL), 
the Washington State Department of Ecology (Ecology), and the U.S. Environmental Protection 
Agency (BP A), negotiated change packages under the Hanford Federal Facility Agreement and 
Consent Order (Tri-Party Agreement) extending the due dates to July 31, 2007, for the following 
milestones (Ecology, et al., Tri-Party Agreement Change Numbers M-81-05-01 and M-92-05-01, 
May 11, 2005 ; Letter, 05-AMRC-0366, "Contract No. DE-AC06-96RL13200 - Implementation 
of Tri-Party Agreement Milestones M-81-10-T0l, Submit Final Sodium Disposition Evaluation 
Report, and M-92-1 0, Submit Hanford Site Sodium Disposition Evaluation Report to Ecology"): 

• Target Tri-Party Agreement M-81-10-T0l milestone, Submit Final Sodium Disposition 
Evaluation Report. 

• Interim Tri-Party Agreement M-92-10 milestone, Submit HanfordSite Sodium 
Disposition Evaluation Report to Ecology. 

Historical planning and references for the management and disposition of the Hanford Site 
sodium inventory are well documented and can be reviewed in WHC-SD-FF-MP-001 , Hanford 
Site Sodium Management Plan; Letter, 98-SPO-133, "Management Status of Hanford Site 
Sodium and NaK for the DOE Office oflnspector General Audit of Excess Non-Nuclear 
Materials and Chemicals"; and F0000-0079-ES-00, Hanford Site Sodium Disposition Trade-Off 
Study. This Hanford Site Sodium Disposition Evaluation (HSSDE) Report updates previous 
planning and has been prepared to satisfy both of the aforementioned milestones. Accordingly, 
this HSSDE Report contains: 

• Identification of the current DOE Hanford Site inventory and storage locations of bulk 
radioactively contaminated metallic sodium to be dispositioned; 

• The plan for converting/treating the sodium inventory to sodium hydroxide (caustic) 
solution for product reuse at Hanford by the DOE, Office of River Protection (ORP); 

• Proposed timeframes for the Fast Flux Test Facility (FFTF) Project's conversion of the 
sodium to caustic and ORP's proposed need dates for receipt of the caustic; and 

• A brief examination of regulatory compliance issues. 

The RL Assistant Manager for River Corridor (AMRC), FFTF Project is responsible for meeting 
the M-81-10-T0l and M-92-10 Milestones. 

This HSSDE Report is intended to facilitate planning among the Tri-Party Agreement Agencies 
(i.e., Ecology, EPA, and RL), but not preclude or predetermine decisions to be reached in the 
Tank Closure & Waste Management (TC& WM) Environmental Impact Statement (EIS) Record 
of Decision (ROD) through the National Environmental Policy Act (NEPA) process. 
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2.0 HANFORD SITE SODIUM INVENTORY 

Currently, the total Hanford Site bulk radioactively contaminated metallic sodium 
inventory to be dispositioned is estimated to be 284,000 gallons. Table l summarizes 
the current categories, estimated quantities, and status/state and storage locations of the · 
inventory (WHC-SD-FF-MP-001 and F0000-0_079-ES-00). 

Table 1. Hanford Site Radioactive Sodium Inventory 

FFTF 

Hallam Reactor 34,000 

Sodium Reactor 7,000 
Experiment 
(SRE) 

Total 284,000 

Stored in solid fonn under inert (argon or 
nitrogen) cover gas in three 80,000 gallon 
and one 52,000 gallon steel tanks located 
inside the Hanford Site's 400 Area Sodium 
Stora e Facilit 
Stored in solid form under inert (nitrogen) 
cover gas in five, 16,000 gallon stainless 
.steel tanks inside the Hanford Site 200 West 
Area's 2727-W facility, a Butler-type steel 
building 
Stored in solid form ii1 158 55 gallon drums 
sealed within 85 gallon overpacks inside 
eight storage modules in the Hanford Site 
200 Area Central Waste Com lex 

Note 1: Previous documentation used a value of 260,000 gallons as the estimated total FFTF 
sodium volume. This was a preliminary conservative estimate used for planning purposes .based 
on an early review of the sodium system fill records. The 243,000 gallons is the current 
calculated volume of sodium in the Sodium Storage Facility (based on measured sodium levels) 
plus an estimate of the additional small volume that will be added by the planned draining of 
nine large valves. A detailed review of FFTF sodium fill and drain data is provided in 
FFTF-32943, Fast Flux Test Facility Sodium Volume Reconciliation. 

2.1 Fast Flux Test Facility Sodium 

The largest portion of the Hanford Site sodium inventory, ~243,000 gallons (~86 percent of 
~284,000 gallons), is stored in the 400 Area Sodium Storage Facility, immediately adjacent to 
the southwest of the FFTF Reactor Containment Building. The sodiwn was used as coolant in 
the FFTFl a DOE-owned, formerly operating, 400-megawatt (thermal) liquid-metal (sodium) 
cooled fast neutron flux nuclear research and test reactor. The facility is located in the 400 Area 
ofDOE's Hanford Site in southeastern Washington State. A detailed description of the FFTF 
complex can be found in HEDL-400, A SummaryDescription of the Fast Flux Test Facility; 
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DOEIEA-0993, Environmental Assessment: Shutdown of the Fast Flux Test Facihty, Hanford 
Site, Richland, Washington; DOE/EIS-03 l0F, Final Programmatic Environmental Impact 
Statement for the Accomplishing Expanded Civilian Nuclear Energy Research and Development 
and Isotope Production Missions in the United States, Including the Role of the Fast Flux Test 
Facility (Volume 2, Appendix D); and FFTF-18346, Technical Information Document for the 
Fast Flux Test Facility Closure Project Environmental Impact Statement. Currently, the FFTF 
Project is completing deactivation (i.e., shutdown or transition) work activities to go to a low­
cost, surveillance and maintenance condition, during Fiscal Year (FY) 2009 through FY 2015. 
The FFTF Project is also planning future work to complete the·project to achieve a final end state 
by 2030 (Letter, FH-0601796A Rl, "Request for Cost Estimate and Schedule for the Fast Flux 
Test Facility (FFTF) Project "Cold and Dark" Planning Case"; Letter, FH-0602549A Rl,­
"Revised Fast Flux Test Facility (FFTF) Project Direction"; and Letter, 06-AMRC-0370, 
"Contract No. DE-AC06-96RL13200 - Revised Fast Flux Test Facility (FFTF) Project 
D1rection). In order to complete deactivation, the FFTF sodium (~242,000 gallons) has been 
drained to the maximum extent practicable from the FFTF Reactor Vessel, three primary and 
three secondary heat transport system loops, the Interim Decay Storage Vessel, and Fuel Storage 
Facility (FFTF-32943). An additional small volume ( ~ 700 gallons) of sodium will be drained 
from nine large primary system valves during 2007 and added to the Sodium Storage Facility. It 
is also possible that additional sodium could be removed from the plant systems later (during 
decommissioning activities) and added to the Sodium Storage Facility. 

2.2 Hallam Reactor Sodium 

The Hallam Reactor sodium, ~34,000 gallons (~12 percent of ~284,000 gallons) has been stored 
in the five 16,000 gallon stainless steel tanks inside the 2 727-W Building since 1968 
(WHC-SD-FF-MP-001). The sodium was received at Hanford in 1967 from the Hallam Reactor, 
a DOE-owned, formerly operating 200-megawatt (thermal) liquid-metal (sodium) cooled, 
graphite-moderated nuclear reactor. The facility operated from 1962 to 1964 and was 
decommissioned and dismantled between 1967 and 1969 (F0000-0079-ES-00 and DOE, Hallam, 
Nebraska, Decommissioned Reactor Site, Fact Sheet) . Note that the original Hallam sodium 
volume stored at Hanford was approximately 65,000 gallons but 31,000 gallons was 
subsequently used in the Fuel Storage Facility. 

2.3 Sodium Reactor Experiment Sodium 

In 1975, Hanford received from the SRE facility in Canoga, Park, California, the SRE sodium, 
~7,000 gallons (~2 percent of ~284,000 gallons) in 158 55 gallon inerted and sealed drums 
(WHC-SD-FF-MP-001). The SRE facility was developed to demonstrate a sodium-cooled, 
graphite-moderated reactor for civilian use. The reactor reached full power in May 1958 and 
provided electricity to the Southern California Edison Company grid before it was shut down 
in 1967. In order to comply with Resource Conservation and Recovery Act (RCRA) and 
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Washington Administrative Code requirements the 158 drums were overpacked into 85 gallon 
drums and transferred for storage within eight self-contained alkali metal storage modules in 
February of 1995. These modules are located within the boundary of the Hanford Site's 

th 200 West Area ~entral Waste Complex near 16 Street and Dayton Avenue. 

3.0 SODIUM TREATMENT AND PRODUCT REUSE 

Consistent with the Tri-Party Agreement M-81-10-TOl and M-92-10 milestones, the Hanford 
Site sodium inventory is to be stored as product until processed (i.e., converted/treated) to 
sodium hydroxide (caustic) solution for product reuse at Hanford by the ORP for their Waste 
Treatment Plant or possibly used as corrosion control at the Hanford Tank Farms. This product 
reuse of the sodium, once converted to sodium hydroxide, is included in ORP's Waste Treatment 
Plant contract requirements (DOE-ORP-WED, FFTF "Slightly Contaminated" Sodium 
Hydroxide Disposition Paper). 

Based on original planning, two options for processing the sodium inventory were evaluated as 
summarized in Table 2 (F0000-0079-ES-OO). 

Table 2. Original Planning of Hanford Site Sodium Inventory Processing Options 

~(?),: ,fi9.p •'.~~i~ii ~;])e~'p1;i tM\~fi\~ift~"'f: 'i: t:~;.i~;~· ·l{}i~iij~f:t1ti1\~liil!-t-'1:lllllf~jna:,~,- '$ 
1 - Hanford Use a to-be-constructed Sodium Reaction Facility in the 400 Area to convert on-
Option site the Hanford Site sodium inventory to a caustic solution (50wt% sodium 

h droxide in water for reduct reuse by ORP. 
2- DOE Transport the Hanford Site sodium inventory (in ~4,000 gallon tanks by truck) 
Idaho to the existing DOE Idaho Operations Office (DOE-ID) Sodium Process Facility 
Option for converting the sodium to a caustic solution (50wt% sodium hydroxide in 

water), and return the caustic product (by truck) to the Hanford Site for product 
reuse b ORP. 

The approximate quantities of the Hanford Site sodium inventory to be processed and the 
resulting quantities of 50wt% caustic that would be produced from either treatment option are 
shown in Table 3 (F0000-0079-ES-OO), revised for the updated FFTF soqium volume. · 

Table 3. Estimated Quantity of Sodium.Hydroxide Produced from Hanford Sodium 

243,000 allons (980 tons) 537,000 gallons (3,500 tons 
Hallam Reactor 34,000 gallons (140 tons) 76,000 gallons (500 tons) 
SRE 7,000 gallons 30 tons) 
Total 284,000 allons 1,150 tons 629,000 allons 4,100 tons 
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Details of the feasibility of the treatment options, along with discussion of their operations, 
processes, costs, schedule, and regulatory issues were examined in detail in F0000-0079-ES-00. 
However, on April 21 , 2006, RL sent a memorandum (Letter, 06-AMRC-0211 , "Use of the 
Idaho National Laboratory (INL) Materials and Fuels Complex Sodium Processing Facility 
(SPF) for the Hanford Site Sodium") to the DOE-ID that based on current planning, the Sodium 
Process Facility would not be needed to process the Hanford Site sodium inventory in the 
foreseeable future. This is based on the recent FFTF Project planning of future work to place 
FFTF in a long-term surveillance and maintenance mode in accordance with reduced funding, 
during FY 2009 through FY 2015 , and complete the project to achieve a final end state by 2030 
(Letters, FH-0601796A Rl , FH-0602549A Rl, and 06-AMRC-0370). The sodium would 
remain stored for the foreseeable future at the Sodium Storage Facility (FFTF) and the Hanford 
Site 200 West Area (Hallam and SRE). In light ofthis information, RL is planning to fund, 
design, and build an operational Sodium Reaction Facility in the 400 Area during FY 2015 
through FY 2020. This planning activity also supports meeting ORP's latest planned need·date 
for product reuse of the caustic no sooner than FY 2018 (DOE-ORP-WED) . Current ORP 
planning estimates the length of time for continuous Waste Treatment Plant utilization of the 
sodium hydroxide, converted from FFTF, Hallam and SRE sodium, during operations as two and 
a half to three years (DOE-ORP-WED). 

Options, capacities, and timing for production, storage, and product reuse of the caustic at 
Hanford were evaluated in FFTF-28164, Sodium Hydroxide Production and Storage for Hanford 
Bulk Sodium Disposition. In this paper, six cost estimates were evaluated for providing caustic 
storage, which included modifying or relocating and modifying existing U-Plant tanks, and 
construction of new double wall or single wall tanks. The study concluded that the reuse of 
existing tanks in place has significant technical/schedule issues. Moving and refurbishing 
existing tanks has a small cost advantage over constructing and housing new single walled tanks, 
but technical concerns/risks remain. However, present planning by ORP indicates that they are 
not designing a tank or area to hold or store the caustic; rather, they are currently designing an 
exterior flanged pipe-connection on the north side of the Waste Treatment Plant's Pretreatment 
Facility and to the East of the Wet Chemical Facility. This connection will be utilized to route 
the caustic from a delivery-truck directly into the Waste Treatment Plant's vitrification 
(pretreatment) system during operation (DOE-ORP-WED). Furthermore, storage of sodium is 
judged to be both safer and more efficient than storing sodium hydroxide. This is because the 
volume of the hydroxide is more than twice the corresponding volume of sodium and the 

. hydroxide will generally be in liquid form during storage. The hydroxide is also a strong caustic, 
potentially leading to corrosion of the storage tanks. On the other hand, the sodium would be 
stored in solid form and is not corrosive to steel. Both sodium and sodium hydroxide storage 
would require maintenance of an inert gas ( e.g. , nitrogen) blanket. The sodium storage 
capability already exists while the hydroxide storage capability does not. Some limited caustic 
storage capacity is likely to be included as part of the Sodium Reaction Facility. 
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During the previous planning, regulatory compliance with RCRA, NEPA, the Tri-Party 
Agreement (Hanford only), and the Clean Air Act were analyzed in detail (F0000-0079-ES-OO). 
Note that an additional Environmental Assessment was prepared in 2006 (DOE/EA-1547F, 
Environmental Assessment, Sodium Residuals Reaction/Removal and Other Deactivation Work 
Activities, Fast Flux Test Facility (FFTF) Project, Hanford Site, Richland, Washington) but this 
covered the future planned disposition of sodium residuals in the FFTF, not the bulk sodium. 

On February 2, 2006, DOE announced its Notice oflntent (NOI) (71 FR 5655, "Notice of Intent 
to Prepare the Tank Closure and Waste Management Environmental Impact Statement for the 
Hanford Site, Richland, WA") to prepare, under NEPA, a TC&WM EIS for the Hanford Site 
(TC&WM EIS, in progress), to which Ecology is a Cooperating Agency. In this NOI, DOE 
decided to merge the scope of the NEPA FFTF EIS (69 FR 50176, "Notice of Intent to Prepare 
an Environmental Impact Statement for the Decommissioning of the Fast Flux Test Facility at 
the Hanford Site, Richland, WA") and the TC&WM EIS (71 FR 5655) to further coordinate 
resources and ensure a comprehensive look at environmental impacts at Hanford. 

In the TC&WM EIS, the potential environmental impacts ofDOE's proposed final FFTF 
decontamination and decommissioning end state alternatives (i.e., No Action, Entombment, and 
Removal) are currently being evaluated. Although current planning does not anticipate RL use 
of the Idaho National Laboratory Sodium Process Facility for processing the Hanford Site bulk 
radioactively contaminated sodium, the option has been retained for analysis in the TC& WM 
EIS as a reasonably foreseeable alternative from a NEPA perspective, along with analysis of the 
option of converting the sodium inventory on the Hanford Site (i.e., 400 Area) 
(Letter 06-AMRC-0211 and DOE-ORP-WED). DOE's decisions regarding the above are 
planned for inclusion in the TC&WM EIS ROD, currently scheduled for issuance in early 2009. 
This HSSDE Report is intended to facilitate current Hanford Site sodium management planning 
by the Tri-Party Agreement agencies (i.e., RL, Ecology and EPA) but not preclude or 
predetermine decisions to be reached in the TC& WM EIS ROD through the NEPA process. 
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