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, , ' 
Department of Energy 
Richland Operations Office 

P.O. Box 550 
Richland, Washington 99352 

MAR 1 5 2005 
Mr. Nicholas Ceto, Program Manager 
Office of Environmental Cleanup 
Hanford Project Office 

0064073 

U.S . Environmental Protection Agency 
712 Swift Boulevard, Suite 5 
Richland, Washington 99352 

Mr. Michael A. Wilson 
Nuclear Waste Program f~~~!lE™ 
State of Washington 
Department of Ecology 
3100 Port of Benton Boulevard 
Richland, Washington 99352 

Addressees: 

EDMC 

STATUS OF TRITIUM TREATMENT TECHNOLOGY DEVELOPMENTS 

The purpose of this letter is to transmit the tritium treatment technology status letter report to the 
State of Washington Department of Ecology by March 31 , 2005. The attached report provides an 
update on the development of tritium treatment technology that would be pertinent to the cleanup 
and management of tritiated waste water and tritium contaminated groundwater at the Hanford 
Site. 

Tri-Party Agreement Milestone M-026-07 requires the submittal of a formal evaluation of the 
development status of tritium treatment technology every five years. In accordance with the 
Tri-Party Agreement Milestone M-026-07, the next formal tritium technology evaluation report 
is due on March 31, 2009. Each year that a formal report is not due, a status letter report is to be 
submitted to the regulators to keep them abreast of any tritium treatment technology 
developments. This letter is the first status letter report submittal. 

If you have questions, please contact me, or your staff may contact Matthew S. McCormick, 
Assistant Manager for the Central Plateau, on (509) 373-9971. 

Sincerely, 

AMCP:RDH Manager 

Attachment 

cc: See Page 2 



Addressees 
05-AMCP-0187 

cc w/attach: 
G. Bohnee, NP A 
L. D. Crass, FHI 
L. J. Cusack, Ecology 
D. L. Flyckt, FHI 
R. H. Gurske, FHI 
S. Harris, CTUIR 
J. S. Hertzel, FHI 
D. A. Isom, Admin Record, H6-08 
F. D. Jamison, Ecology 
R. Jim, YN 
T. Martin, HAB 
E. J. Murphy-Fitch, FHI 
K. Niles, ODOE 
R. F. Stanley, Ecology 

-2- HAR 1 5 2005 
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P.O. Box 1000 
Richiand, W ashington 99352 · 

FEB 1 5 2005 

Mr.Keith A.-KJ~in, Manager 
us. Departme.nt of Energy A7-50 
Richland Operations :Office . -
Post OfficeBox·550 

· Richland, Washington · 99352 . · 

· Dea:r Mr. Klein: 

.• 

,I "kill.ii.;llll.11.~i .. \ l . . . ,, I 

FH-0304975A R2 
Contract Number DE-AC06~96RL 13200 

STAtus OF TRiTTTJM TREATMENT TECHNOLOGY DEVELOPMENTS 

Reference: Letter, R. G. Gallagher, FH, to K. A. Kle1n, RL, "Completion Notification of · · 
Hanford Federal Facility Agreement and ConsentC)rder (Tri-Party 

. Agreemei:lt)Milestone M~026-07A2004,Evaluation ofTritiwn Removal and 
Mitigation Technologiesfor Wastewater Treatment," ·FH~0304975A Rl, 

- d~ted February 25, '.2004~ · · · 

In supp.Ort of PHMC Sections C.3 . .7J, "MaintainSafe aridComplia1we 200 Area Effluent . 
Treatment Facility Operations," and HA, "Tri-J:larty Agreement," tlie-purpose of this letter 'is 
to requestRLto transmit thistritium: treaunent technology st4tus letter report to the State of 
Washington, _pepartillent qf Ecology(Ecoiogy) by March 3 I, 2005. 

This status letter report provides an update on the development of tritium treatment 
technology that would be pertinent to th~.cleanup arid management oftritiated w~te water 
(e.g., the 242~A Evaporator, process conderisate, Hquid effluent) and triti~ con~inated· 
groun~water at the Hanford Site . . 

. . 

Tri-Party Agreement (I'PA) milestone M-026~07 requires the submittal o:fa formal · 
evaluation of the development status of tritium treatment technology every :five years. The 
first formal tritium technology evaluation report submitted underthis milestone was prnvided 
to RL in February 2Q04;;completing contract deliverable CD0244 (reference), and 
transmitted by RL to Ecology in March 2004; . Other tritium technology evaluation reports, · 
identified below, were previously submitted as required .by TP A milestone M-026~05, which -
was replaced by niilesto'ne t-,:f .. 026-07. · · · 

RECEJVED 
r:EB 1 & ioos 

rioE-RLiRLCC 
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. In 8.CGOrdance with TPAmilestone M-026,.07, the hext formal tritium technology evaluation 
repbrt is due on March 31, 2009 _: Each ye?I' tha1a formal report is notd~e, a status letter 
report is fo be subrµitted to the regulators to keepthem abreast of any tritium tre.atment 
technology develqpinelits. Thislettei is -the first statlisletter report submittal. 

··. The tritium techncilogy evaluation reports that have been devdoped. to date are listed below: 

• · Tritidted Wastewater Treatment and Disposal Eval~ation for 1994~ DOE/RL-94-77 . · 
• . Tritiated Wastewater Treatment and Disposa!Evaluptionfor .J 995,.DOE/RL-95-68 . 
• .1997 Evaluation ;/Tritium Removal an.dMitigation Technologies for Hanford Site 

Wastewater:S,DOE/RL-97-54 . . . . 
• 1999 Evaluation of 'Iritium /?.em oval and Mitigation Te,chnologies for . Wastewater 

Treatment, DOE/RL-99-42 . . . . . .· .. · 
• . 200JEvaluatfonofTritiumRemoval andMWgation Technologies for Wastewater 

Treatment, DOE/Rb200l.:.J3 . · · · · 
• 2004Evaluati~nofTritzurn Removal and Mitigation ·Technoldgies for Waste)Vater 

Treatment; DOEiRL;2ob4-1 l. . . 

' The above ,reports each evaluated the applicability of tritiurri removal technologi~ to · 
Hanford Site groliridwater an,d ~astewater applications. Technologies were evalu~ted for 
applicability to large ""'.astewater voiumes with relatively low levels of tritium (less than 
1.0E-05 Ci/L) as seen in';l-1anfoi:el wastewaters-and groundwater. Technology appli.~ability to 
smaller wastewater vqlumes witli higher le,vels of tntitiri:l. (greater thari 1. 0E-05 Ci/L) was . 
also identified. . . . . . . . . . . 

. ' 

The Table (below) ·sum:tn~iz~s the technologies discussed in each report, indicates 
tec!llology maturity, .and defines technology applicability. Tlµs Table was previously 
transmitted to Ecology and has been updated to include the2004·tritium report. ,· 

The,majQrity of tririum remov;:tl·technologydevelopment work has bee.n conducted with • 
. wastewaters containing tritiUlllat .levels h1gher than expected in the Hanford wastewaters or 

. observed in Hanford groundwater. However,. as can be seen on.the Table. there are $everal . 
. · fairly developed technologies ( designated with a D) that ~ also des1gtiated as being 
• applicable to :wastewaters having less then 1:0E~05 Ci/L of tritium: . 

. . 

• Soil colum.rt discharge 
• · B.arrier formatioil 

· • Pumping and recharging 
• Phytoremediaticin 
• Evaporation. . · · 

( 
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Contract Number DE-AC06-96RL13200 

130th soil column discharge and barrier formation concepts have been implemented via use of the 
State-approved land disposal structure for treated effluent disposal. Other technologies, 
pumping/recharging, phytoremediation, and evaporation, even though applicable to low levels of 
tritium, cannot reasonably be applied on the scale required to address Hanford groundwater 
tri ti urn con tam inati on. 

None of the other technologies identified to date are currently viable for treating the large 
vol umes of Hanford wastewater and groundwater having relati vely low concentrations of tritium. 
Many of the developed technologies depend on an energy-intensive phase transfer process (e.g ., 
changing a liquid to a gas) or pretreatment of the tritiated water to remove dissolved solids and 
would not be cost-effective to implement. 

The emerging tr itium removal technologies that do not depend on a phase transfer or dissolved 
solid removal have been slow to mature due to funding limitations, inadequacies defined during 
lielcl demonstration , and the lack of commercial demand for tritium removal technologies 
applicable to tritium levels less than I .OE-OS Ci/L. 

The tritiLUn technology reports developed to date have concluded that tritium removal 
technologies are not economically viable for the large vo lumes of Hanford wastcwaters and 
groundwater with relatively low tritium concentrations (less than I .OE-OS Ci/L). A review of 
Ii tcraturc produced since the issuance of the March 2004 report did not identify any information 
that would change this conclusion. 

TABLE 
Summary of Tritium Removal and Mitigat ion Technologies 

Technology 
Year Report Prepared 

1994 1995 1997 1999 2001 2004 
Distillation D, h D, h D, h D, h D, h 
Gaseous diffusion D, h 
Laser isotope separation T,h T, h T, h 
Elcctrolvs is D, h D. h D, h 

! Combined electrolysis and D, h D, h D, h D, h D, h D, h 
' catalvtic exchange (CECE) T, I T,I T, I T, I T. I 

Combined electrolys is catalytic D, h 
exchange with vapor phase 
catalvtic exchange 
Membrane separation process T, I T, I T,I 
Cryogenic distillation D,h D, h D, h D, h D, h 
Bithcrmal catalytic exchange D, h D,h D, h D, h 

T, I T, I T, I T, I 
Isotonic exchange, air sparge T, I 
Finclv divided nickel catalvst () 

Sen,1ration by Metanetix Inc. () 
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Substi.tuted naphthalene o· 
Crown Ether'Complexes 0 -
Girdler-sulfide Process D,h D,·h D,h D,h 

Liqui9 phase catalytic exchange D,h D,h D,h 
with solid oxi4e electrolyte . •; T,l T, I 
Liquid p~ase catalytic exchange . • . D,h 
with high-temperature steam 
electrolysis (Hot Elly) . . . 
Sulfur resirt ion exchange · .· , 0 
Met~l hydride .exchange T;h 
Soil column discharge D, l,h D,l,h D, I, h . D, !; h D, 1, h 
Barrier formati,;m 0 D, 1,h D,l, h. D, l,b 
Air sparging . T, 1 
Dual-temperature liquid-phase D,h 
catalytic exchange 

·-

Triti1,1m resin separation process · T, l T; l T, 1 
Kinetic-faotope effect for · 

' · 
T, I T, I 

concentrating tritium 
Pumping and recharging D, l D, l .D,l · 
Phytoreni.¢diation D, 1 D,l 
Evaporation D, 1 

Maturity: . . . 
D = Demonstrated or developed technology that pas bee_n successfully .applied in the· field . 
T ~ Testing or tlieoretical stage of development . . ·· 

. 0 == Observati~n mciicates.apotentiaLprocess needing funding to continue 

Applicabiiity: . . . 
I== Technology is applicable to larger wastewater volumes having lower .levels of tritium (less than 

. l.0E-05 Ci/L} . . .. . . . . . 

h = Technology is applicable to sinaller wastewater voh1mes having higher levels of tritium 
(greater than I :OE-05 Ci/I.,) · · · · · · 

.. Technical questions should be cl4ected to D. L. Flyckt at 372~3142; contractual_ questions should 
he directed to L J. Hunter at 376~6986. · · · 

Very tr~ ~07s, . 
Ronal/a~~ 
President and · · ,,. U 

.• ChiefExecutive Officer 

sah:ajb 

· RL - B. L. Charboneau . 

ac 
M: S. McCormick . 

O; c; Robertson 
L. b. Romine · 
J. F. Schw1er 
S. A Sieracki 


