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http://rockyflats.apps.em.doe.gov Appendix 2 —“ Technology at Rocky Flats” Demonstration Summary Sheets

InstaCote paper - The 10th International Conference on Environmental Remediation and Radioactive Waste Management, September 4-8, 2005, Scottish Exhibition & Conference Centre, Glasgow, Scotland,

ICEMO05-1007, Contamination control methods & technologies for remediation, decontamination, and decommissioning activities at radiological & hazardous waste facilities
The Lasagna Technology for In situ Soil Remediation. 1. Small Field Test Environ. Sci. Technical 1999, Publication date: Feb 25, 1999, American Chemical Society
Groundwater and Soil Cleanup: Improving Management of Persistent Contaminants (1999) Commission on Geosciences, Environment and Resources, The National Academies Press
InSitu Thermal Remediation of DNAPL and LNAPL Using Electrical Resistance Heating , Gregory Beyke, David Fleming , Remediation Summer 2005, 2005 Wiley Periodicals Inc.
Evaluation of Vertical Frozen Soil Barrier at Oak Ridge National Lab. , Stanley W. Lynn, Steven Rock, Carl Rhodes , published online: 11 Jan 2007, 2000 Wiley Periodicals, Inc.

Deep Soil Mixing, Technology Overview, http://www.deepsoilmixing.com/sites/deepsoilmixing/techoverview.aspx
SEAMIST, Innovative Technology Summary Report, prepared for U>S> DOE, Office of Environmental management, Office of Technology Development, August 1995
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34.

35.
36.
37.
38.
39.

40.

ITRC (Interstate Technology & Regulatory Council). 2008. Decontamination and Decommissioning of Radiologically Contaminated Facilities. RAD-5. Washington, D.C.: Interstate Technology & Regulatory Council,
Radionuclides Team. www.itrcweb.org.

OU 7-13/14 In Situ Grouting Project Grout Storage and Mixinghttp://ar.inel.gov/images/pdf/200411/2004111500748KAH.pdf

IN SITU GROUTING TREATABILITY STUDY FOR THE IDAHO NATIONAL ENGINEERING AND ENVIRONMENTAL LABORATORY SUBSURFACE DISPOSAL AREA— TRANSURANIC PITS AND TRENCHES,
http://www.wmsym.org/archives/2002/Proceedings/40/312.pdf

Evaluation of In Situ Grouting as a Potential Remediation Method for the Hanford Central Plateau Deep Vadose Zone, Jan 2011. http://www.pnl.gov/main/publications/external/technical reports/PNNL-20051.pdf
http://www.em.doe.gov/Pages/groundwaterReport.aspx?plumeCode=179

Multi-layered Permeable Reactive Barrier (PRB) at Mortandad Canyon in Los Alamos, New Mexico. http://www.clu-in.org/products/demos/search/vendor details.cfm?Project ID=88

Enhanced In Situ Bioremediation at Oak Ridge Field Research Center, former "S3 Ponds" site in Oak Ridge, Tennessee. http://www.clu-in.org/products/demos/search/vendor details.cfm?Project 1D=272

Denham, Miles. January 2008. SRNL Evaluates Sustainable Remediation Strategies for Metals and Radionuclides. EPA - Technology News and Trends, Issue 34.
http://www.clu-in.org/download/newsltrs/tnandt0108.pdf

Treatability Study of Reactive Materials to Remediate Ground Water Contaminated with Radionuclides, Metals and Nitrates in a Four-Component Permeable Reactive Barrier.

SRNL-STI-2008-00424 Supplemental Columbia River Protection Activities at the Department of Energy Hanford Site: 2008 Technical Review

http://www.frtr.gov/matrix2/section4/4-8.html

http://decongel.com/ddsite.html

Abstracts of Remediation Case Studies, Volume 4. EPA 542-R-00-006, June 2000. Member Agencies of the Federal Remediation Technologies Roundtable

Abstracts of Remediation Case Studies, Volume 5. 42-R-01-008, May 2001. Member Agencies of the Federal Remediation Technologies Roundtable

NETL’s FY 2001 Program Accomplishments, National Nuclear Security (NS).

WM ‘02, Conference, February 24-28, 2002, Tucson, AZ. Demonstrating and Deploying Private Sector Technologies at DOE Sites — Issues to be Overcome. R. C. Bedick. U.S. Department of Energy, National Energy
Technology Laboratory.

Process Automation Case Study, Flour, Fernald: http://www.industry.usa.siemens.com/automation/us/en/automation-systems/process-control-system/case-studies/Documents/contpafl-00056-0107. pdf.

FLUOR GOVERNMENT GROUP, Fluor Fernald, Inc., Project Management Institute, 2007 Project of the Year Submittal, FERNALD CLOSURE
PROJECT:http://docs.google.com/viewer?a=v&g=cache:UQiFzUf3eXkJ:www.pmi.org/About-Us/Our-Professional-
Awards/~/media/PDF/Awards/Fernald%2520Project%25200f%2520the%2520Year%2520Nomination.ashx+Fernald+Silostradon+control+facility&hl=en&gl=us&pid=bl&srcid=ADGEESgfbQ2XGgRAuxfxZ6 STMA]KQ59
GdyTDCqQ4yYCbZXs2KZTItMEhxY1PRUnNSraj8LE7RwbcJIMxOYjWkiVigeaGD6pQDgaJFVSEZGWtYAZ2GzQnusVHeATLWYBBNTiNOefwIA4GR&sig=AHIEtbQEextzpNIJRAXOF2hsKLtpQ6LIH2g

Minimum Additive Waste Stabilization (MAWS) program Phase 1 Soil Washing Final Report ANL-9546, Argonne National Laboratory, Argonne, lllinois, August 1995

COMPARISON OF GLASSY SLAG WASTE FORMS PRODUCED IN LABORATORY, X.Feng, D. J. Wronkiewicz, N. R. Brown, and M. Gong, ARGONNE NATIONAL LABORATORY Chemical Technology Division and C.
Whitworth, K Filius, and D. Battleson MSE, INC.

Representation of Rate-Limited Sorption in Model Simulation of Pump-and-Treat Remediation at the Fernald, Ohio DOE Site, Mark G. Shupe, Daniel K. Burnell, Thomas A. Schneider:
http://www.google.com/url?sa=t&rct=j&qg=shupe burnell and schneider 2011 modflow conference paper&source=web&cd=1&ved=0CBOQFjAA&url=http%3A%2F%2Fwww.geotransinc.com%2Fpublications%?2
FShupe Burnell and Schneider 2011 MODFLOW Conference Paper.pdf&ei=IXXfTvaNPMeA2AWFidmLBQ&usg=AFQ]CNHkrb5UMS3SRLIps5k-us8HHY1G76A&cad=rja

FEMP-2577lon ExchangeContaminatedTechnologyin the RemediationGroundwaterof Uraniumat Fernald. Chris Sutton,CathyGlassmeyer,and SteveBozich. September29,2000FernaldFluor Fernald,Environmental.
For PresentationSpectrumSeptemberChattanooga,2000Conference:

http://docs.google.com/viewer?a=v&g=cache:apk KRouEllJ:www.osti.gov/bridge/serviets/purl/770689+Fernald+pump+and+treat+results&hl=en&gl=us&pid=bl&srcid=ADGEESiY5u3T6gjla0dV-
2zsNyQOzImSKLwbkkShuLEl- u_TY8xyg6ThSEnStwSSHPEmuAjOwWUE7Dej11T8aKolvLe36H-hvlDG2ts0gIXk5nfOpv5h41DfivGSvjCObSFOgRXxPKA4Pe&sig=AHIEtbQDjil-Y3hfmHIgbsPhzM5NgACQ-Q

Information on the range of options and techniques available for the management of decommissioning wastes and items Final report, December 2007. Enviros Consulting Ltd., prepared for SD:SPUR Learning
Network: www.sdspur.com/pdf/options paper 12 07.pdf

www.icesolv.com/co2.asp

http://www.Im.doe.gov/colorado/m LM Sites Data and Fact Sheets

AN OVERVIEW OF THE SAVANNAH RIVER SITE (SRS) DECON FACILITY.Heatherly Hicks Dukes. Westinghouse Savannah River Company for WM'99 CONFERENCE, FEBRUARY 28 - MARCH 4, 1999:
www.wmsym.org/archives/1999/33/33-7.pdf

Spongelet Small Nuclear Pack www.spongejet.com/.../5.../Small%20Nuclear%20Info%20Pack.pdf

Ice Tech (www.icetechworld.com), Precision Iceblast Corporation (http://precision-iceblast.com), Cold Jet (www.coldjet.com), Ice Solv (www.icesolv.com)

Technology for Surface Preparation, Decontamination & Remote Operationshttp://www.pentekusa.com/index.html

INEEUEXT-97-00825 Demonstrationof Various lon Exchange Sorbents for the Removal of Cesium and Strontium from TAN Groundwater. August 1997. T. G. Garn K. N. Brewer R. D. Tillotson T.A.
Toddhttp://www.osti.gov/bridge/servlets/purl /56556 7-mUYSI4/webviewable/

DOE/EM-0415 Innovative Technology Summary Report. Cesium Removal Using Crystalline Silicotitanate. Tanks Focus Area. May 1999: http://www.google.com/url?sa=t&rct=j&q=40.%09doe%2Fem-
0415%20innovative%20technology%20summary%20report.%20cesium%20removal%20using%20crystalline%20silicotitanate&source=web&cd=1&ved=0CBOQFjAA&url=http%3A%2F%2Fwww.p2pays.org%2Fref%2
F13%2F12775.pdf&ei=FNffTt2pB0202AW7xfWZBQ&usqg=AFQ]CNE2VhStSS4WSzIDG7MYnrFUJOEBEA&cad=rja
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41.

42.
43.

44.
45.
46.
47.
48.
49.
50.
51.

Summaries of Four Innovative Tank Technologies. LA-UR-00-967December 1999.Scott F. DeMuth, TSA-4, Janet Harry, EES-5, Anthony Nastasi, TSA-7, Edward M. Van Eeckhout, TSA-4 for Los Alamos National
Laboratory.

PNNL-11432 UC-721Bench-Scale Enhanced Sludge Washing and Gravity Settling of Hanford Tank C-106 Sludge. K. P. Brooks R. L. Myers K. G. Rappe. January 1997. Prepared for the U.S. Department of Energy
WSRC-MS-2003-00377 3m Emporeé -Membrane Filter Technology: Cesium Removal From Fuel Storage Water Basin. L. N. Oji. Westinghouse Savannah

River :http://www.google.com/url?sa=t&rct=j&qg=department%200f%20energy%20%22decontamination%20factor%22&source=web&cd=21&ved=0CBsQFjAAOBQ&url=http%3A%2F%2Fsti.srs.gov%2Ffulltext%2F
ms2003377%2Fms2003377.htmli&ei=LeTfTv_vNObS2gWs3umCBQ&usg=AFQjCNFfiQI0gCOr4gA2eyYOL6YBAAf9zQ&cad=rja

U.S. Department of Energy, Hanford Site: http://www.hanford.gov.

U.s. Department of Energy, Richland Operations Office, News Release, August 11, 2011: http://www.em.doe.gov/.

ERDF Expansion and Upgrades: http://www.hanford.gov/news.cfm/DOE/E1002033 1.pdf.

U.S. Department of Energy, Hanford Site, Environmental Restoration Disposal Facility: http://www.hanford.gov/page.cfm/ERDF.

Entry, JA, LS Watrud and M Reeves. “Accumulation of Cs-137 and Sr-90 from Contamianted Soil by Three Grass Species Innoculated with Mycorrhizal Fungi.” 1999. Environmental Pollution 104: 449-457.
“Final Progress Report No. 2: Further Evaluations of Radionuclide Phytoextraction Feasibility using Soils from the U.S. Department of Energy Complex.”

Marshall Islands Dose Assessment and Radioecology Program, Bikini Atoll: https://marshallislands.linl.gov/bikini.php.

UCRL-LR-147596, “Effect of Potassium on Uptake of 137Cs in Food Crops Grown on Coral Soils: Annual Crops at Bikini Atoll.”
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(2) &
cBEEDAZ LA NR—FHER L, DS WA S0 CTHRENZ1T 5,
BIHIE S OEES . THEOBYRRI A RET 5,
R 2R R & BEBR T 5,
c AT LANR—=FMHH L, s I A (LAE A (stockpile) (232,
- BRREATBF A BRSOV B —H —Z TR,
- JEHI S MR R AT D,
- BEFEMRAL 355
KE THRINIEEDEICIVREIND,
Gt A bk R L RES D,
(3) &H
- RIEZERE
- VGYEEIZ DN T
WEDH 5 HE

Hih DD # % TR S o i
= ”gfﬁ!il

Hoe L~ TLNR—F 4T A L

- PR HEOELREIZOWT »{— (B evating Scraper)
i@ﬂé@%ﬁﬁ%ﬁ ~ $175/ hr (%‘@14000'33/ Hdﬂ?)
—— K= 26 nB

Pl 200~ 1 L (]9320km DL ETEMABERH D,
N7 v RIERRER OFLIRRE
A7 LAN— 1A (L 6km LLUF DR EERE
3. fERIEAT O MERE
(1) Mere



- PERBIZBA FIC S <,
- HEEOMHE AR E R R E S
- EEEORHE
- PRHIEE
(2) ZIRBEFEW
- EHHEOTEER) D OFIEY)
- HEX
- R A
- A%
(3) =REERIEM:
- 5 AR E O BRI TR DI Tl 0,
(4) @A EoREERE
- BIROfEH ATEENE
c HURDZZ@ Y AT DA~DT 7 7 A
o FARC ORI fi % UVER O TR B D M TS
FRES A, W STV D HE
4. FHMm
- KEDFEHEW) 2 O IR E T 2 OITH < 2l 72 ik ok

5. &k
(1) Hanford Ste (http://en.wkipedia org/wki/Hanford Ste)
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A (It ANk TIREAE Bt

Hfi BNy | BRI hERR LB £ UiA® (Bx Stu Treat nent/ Gont ai nnent )
ERIES 205 RA5>15{RE (Tenporary D sposal Repository)

Bt ff L RE, . R

1. BB L
CHREI IR Y TICENM D, R U T, (BEEESIEO D o RHROREII, T
AT —, WEFENEGEND,
cBEEMOREIX, &LV OB MR LSV OGO T E 7S KO ICELE SV b,
2.
(1) %k
- BROF (BRELE1RALS) J}m Envi ronnental Restoration O sposal Facility) (ditAH KOOI
HIE L~V BEFEM AL 3 7?&)%)

15005 b v DR &
1HT K7 v 790057 OFfFAm £ TE < Z & N A[HE

ZEN)TDTAF—V AT A
( 2 ) FIX u+{§J
*TAT =V AT L



—WE ZIROE CIADIZ, 1HRH T FR~BEN T 202§ 27260, Koz L
HU S 2,

- BEFEM) DL E
o L UVBRHEY) TR L VR O T ICEN D,
BR SN D EINPEIC X 0 BB 2R ET D,
- PE AT A
159 D& DR 1L
RHE TOIEL DFe/IME

=27 vegetation —m= b 0 b
P sy [ N 1 | *+
{13 B protection lyer — e |- e _ Rl Al S
g — granularorgectesdlefiter )y o
?Ein geamembrang wivaring A A 7 Lo b EEE
protective geotexile ITUFTXARL A I

] drainage layer —m- |*

VA AT VLl geimembrangfsol

EREC) iy barrier layer CHFFERIAN H R

ELE

7| — (eatexle gas collection layar

BESEW

(AT FAZA ) FKMED B D A FAgE)
(VA AT L FKIEORRD T/ S Ok S O BLE)
- [BI > AT A
— BRSO HR D [E1IR & JLE
(3) #H
AREGETOLL T ORI L0 £ L2 E R OB O a2 A MOKFET 5,
REtENTAE
I
AR E
3. fERIEAT O MERE
(1) Mere
- fERR7R BRI O M, A RIS 720,
- BEFEM) OB B AR T D,
(2) ZIRBEFEY
- R K
(3) =EREERIEME
- BENR K S AT &
- HI Uk O B BhEAR



(4) #H EOEEFEHE

- fEBRZRBEREY) O EME, AR SR,

- BEEY OB I Z KT 5,

4. FHAf

A HHEL @ LI KRR L IV D BEEEWY) & T IREF T D & 3T RE,
* TRESNEARLY ROFREEIS L CEHEd 2 Z & 23 FlhE,

< FIES A, W STV D H

5. Z& Uk

(1) http://ww frtr. gov/

(2) http://waw hanf or d. gov/ page. cf m BROF

( -3
Hethi oy B Koy 4 TEHEE I
Bt oy By rp /N e s Y (Ex Stu Decont aminat i on)

LIk 200 #MREE (Thernal Desorption (Soil Heating))
B8 i % T, B, AT v

1. 8 BEERARE 2
- V5 LECENE N 22 AL BT
+ 300°C ~800°C 7 il #ti [ ¢+ - i
VYD HIE G S T e\ & B
- —HOPERE & AR 28 L CAERY A BT 5,
2. i FHE
(1) WAL
- Land dean %, MREEIZHLE SN EORIERBOLIAIT 2 FE M L T\ b, (AF LT 7
2Ly, TeFTT, TRFTITFVY, TUNTRY, NV TUTY, TAFLVLY, FTTH
Vo, 7=Fr by, ELY)

THYSE T, PAHIEEE T, WA EE D1, 000~ 10, 000y kg7 & K 1ny/ kgiZ i L 7=,

(PMH: ZEI5 & RIRAL /K. Pol yeyclic Aromatic Hydrocar bon)

- DE Fernal dr 4 b : TDPXfhi%, BEZEEEERL (VID O3 BRHER 2 %,

1HH720 ., 555 1 2 (KI200L) D K7 L1539E 5y D& £ & F3E,

JUBR-CE 72755 - PAB, MoK Db AT v WHEFEEY), TAAI L&A, 51k

f1ﬁ{d§&??b>%®25 A gfl::s
(2) @t g

- FEER72TEWR FTREZ2 77T o MIZIX
PREHIL = = > b

SRR | I
])i% %{TII:I:%% Excavate

225 IR A

-tk FLA Rows |$ﬁ|

Concentrated
Contaminants

Desorption




(3) &M
CRBMEITEEREERER LD, MEHENE kD L, 2 A MEEL 2D,
3. fERIEAT O MERE

(1) e

- Land d eanfl:iX, 30ton/hr ODFEEZEKTEDHE L TWDEN, HHRO L-YLE T AT AOAPE
PEICEET I LD EEZLND,

(2) ZIRBEFEW

« N—F— DR

- B ST AR

- WU Al F 72 VT S T 5 E OTEEZER

(3) =REERIEM:

- HE)Y AT A%, U2l OSSR E T S L 5,

(4) 1 ﬁHLODWi‘%Iﬁ

< FBHUATRE R FIEE T ITRFERI 72 ik L U TESEIES LTy,

BT AHR AT HRFTIE L L TUEEIES LT,

4. B4
s BT AOMNE DT D ORRFHIFRR TR TITRnWEB 2 N5,
5. ZECHk

(1) Land Qean (wwu | andcl ean. net)

(2) Takashi Sugi noto (waw | i nkedi n. com)

(3) FRIR (http://ww frtr.gov/ natrix2/ sectiond/ 4-26. ht nh)

(4 TO*X Fernald Ste (http://ww tdxassoci at es. comt PDH VID PRIECT _PROF LE pdf)

( -4
Hefti o B Koy $8 TIRMEE Bt
He iy B/ N E | BIALIEAYFROLE (In Stu Biol ogical Treat nent)

(EGIES N HEYEE  (Phyt or enedi at i on)
B 3 e ., . A7 v v MK

1. 8 BEERAE 2
AGYBE R T 50, KT EE50, BRETL2IENTE M I | 1HYR O
TS 2R 5
s FEI TR T D HERIC T D Z LI K AV EinD,
- BT B2 U A3 DM O R RE A N S E LTI R T2 2 ENEZXL
b,
2. i FHE
(1) WAL
< ARS (EZEAFZErT, Agricul tural Research Service) (2 25RBR
TACZEMEEND T BV EEHA LT, 30HDOREOROLEIT, £y Y AEO3%S 1
BEMNBEL Rz,
HY ST 1 N2 IS LN 5 Z LR TE T,



- KEBRBERERB LA —27 U v PENEINL. 72 % 2 7 —EIRE RS D75 Y
NHEITABTR IR brrFULODEEIIST D, ST, Pary iy A vFITTAD
B HOW TR AT 72,
NeT, Varyy, AAvFTTAOMEONSA A~ AZiE, 3EIOINEE, i A137
DD 26. 3% 571 T8N B L 7=,
(2) &
- REFCOHIBIEYE - SN HEMO X AT
W a7 S Z L LIC, QC (L0 HDIERWE) 2RISR 5 HE
QURFET B LD Z A 7 (WKL L0> 5 a5y 2 WIS 2 DI T/
JFEE TP OE A DBREE I3 5 g
- BREHCOYIBIELYE | (5 ST Oy
HERE
HEH
(3) #H
- BER E B AR DDD,

3. BRI OTERE

(1) Phge

2. (1) IZ5g#,

(2) “RBEFEY
- GG S VT AR IR BE )

(3) =Wt EE

(4) @A EoEEEHE
* RERZ D — AT, WHEIZRES LD,
- BIREOHERYEIIMEMICAEETH VD,
VGY BT L SR~ OBE LS,
s BT AL L OR OO E TIRER & L BT RY | MR LT LA ERINT S L 2 NEEC
T5, (—MIZ, BT L1B7TORORIUIFEDWIL X v {K0,)
c LUF O X DHIRE =T 5,

kR % ]

T4 DN i

OB
4. FHAf
cHBRTCIXE YT AIEWICRIR SN D E LTHDH, K& WO O B A TR £ 7=
RSB 725 & U CES BT E TR0,
5. &k
(1) Agricultural Research Service

http://wwu ars. usda. gov/ i s/ AR ar chi ve/ j un00/ soi | 0600. ht m

(2) http://vww frir.gov/ natrix2/ sectiond/ 4-3. htm
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Bl o3 B R 5748 IR AT

H B/ N | RALE £ 7 XM sk TOEHAD (In Stw/ Bx Stu Qontai nnent)
ERIEs 300 B/ REL (99 (Solidification/Sabilization)

ESPLiNTe W, . AT v

1. 8 BEERARE 2
- [E{t (Solidification) I%, Z2E L7zhTo % 0 ORICIHERWE 2 MBI AT 5,
< ZE(L (Qabilization) (X, BEWEEZRED S8 2 X5 ICIERWE 2L FICHEE T 5,
2. i
(1) WAL
- Savannah R ver - [HF #i[X 2% (Seepage Basin). 904-49GEE - &3 7 A137TDIHYL|C
xtL S ([FE{b/ ZElb) 6,
- | daholE 37 TR R - IS EE M 7ehiak - 1995412 B2 7 L1370 9S #5E T
c Z—R—T 7 FHIKTO IS a7 FTHO S RES I KR OGREK
(& ¥ U AIBTTLEE S NI IH Y E D 1%L )

FEAHF I PA=DET/ AN '
A b 47
BRI & b DR 22
U R 14
pH HilfE 12
FRESK(A 'y Ash) 10
FIR 10
Tt 3% 14
T AT 7V b 1

« DEORIEHALDOR Y =F LB 7l (pol yet hyl ene encapsul at i on)
B Z GG B A5 e 35 (B DA, ARy F UL 2,90 ME)
« DCED T — 7 VifRdEE 77 AE{ (arc nelter vitrification) 7 mt& =2
EI SN TRBEREY DA T 7k
BRI, R EEORD 2R,
(2) a5
- 9SS Futx
- TAZ7 v MEk s EEEET (bl tunen) (X, BEREY (—RICA T U —IR) LIRS S, B
LIEH O—FRIIREWM E KT 5.
- JUET AT v b o BEWEIROE D IZBUKIET A 7 7 v b OB A TR T D,
- WRMEE AN o PFEEMICATRIREZREGEMEE X 0 M, FEEWY LRA S, R
AL 7RI TR L. WAL R, Ao RICARRICHEE SN D,
- RV FLUMHEINT . RY =F L OfREEH & W TZBEEY ZIRE, ZER—RREEY
ZRET D,
- RS TUIR=FFZ U RERA R R T _X—=ZDOMENG DO A BHIE, AEFRITK E K



JE Ly EIROE A > MROMERZ TR T 5, € ORMERIC &V BEFEY O IRl & B R Ik
#Inhb,
- BEPEREEEMEL - EURESINF (770 b B AL NE) R YRR e 0 L
B L—#RCTRERMMZTERT 5,
- ATy PoREN s I (AT TEITE A MIE) 2AT vy ICEINL, WEEBE L
2L BEMEVIERBIC AT D,

Waste Material

Conveyor
|W -~ e eeder "Dry Reagent Silo
UL L - ————— ———

l Auger
Water Supphy F m“\ngenmer
(i required) [RERROR——

Reagent T —_— w

Storage

(1
ﬁ

Charte to Truck Loading Area

- AAMEY CERYE - VYW ZE LA LICEET A 20D, B0 U VIR E TV ) DU
m

- W T AEC BT T A 0 BAR KOS R, BT AREEICHAAN DI, EYEWE O
BHICR T2 EN S5 2 b b,

(3) &M
A== T 7 KY A hTOY STk 5 E A
$264/ yd3 (~$200/ nB) (#16, 000F/ nB)
- A NER:
FEFEM D Z A T

A7y O, BRI L T2 A REENSE 5,
BB DORRE L 2 A 71X, MAONHRIEDOEEZRTET D,
BEFEMILEE B A4 5 . FIRDY ST AT LDY A X
3. ﬂﬂ%ﬂ&v’ry@@
(1) A
- éné 9 SFut RHEET D,
c DEORIEHFEDORY = F Lo h 7‘”@1/4!:
AR S OBFLOILRIZ L U . FI1t/ hTOBEIEEY) OIEE O FHLRTREME 278 LT,
B TppmiE TO A #4815 Y %E%ahﬂ\ég‘%ﬁ% JHEIX. BPA (BREE(RFEIT) OTAP (7
PEFREER HHE) 2 6k LT,
(2) ZWRBEFEY
(3) FRERAFEME
(4) #H Lo EFEH
- BUROBRE DR+ TRWGE DI, & LAIVEEFE OB B E TiAD 72 XEENEE S



HRETHD,

4. FHfh

< LUV BETEY) 2 [ E F TR T D T &I R BRRER R IR T n E A 2 EIRT S,
cKEDA—R—=T 7 R YA NT, BV U AISTEGLoMk X 7RBERY Z T 5 DIT, 204
A SN TS, HEZS TV DTN

- BREESRARIT. 1 E ORI R EEICRET D RN H D,

WK oD AT, FiEE, b EOERBEOAEE TINS5 aTREENH D,

- AEEIE. —IRICEE SR,

- BEEEMIC LD B b T ek R & AR,

5. ZF& Uk

(1) http://vww frir. gov/ matrix2/ sectiond/4-21. htn

(2) http://vww cl u-in. org/ downl oad/ rened/ ss_sf und. pdf
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Hefti oy B Koy #A IR AT

Bt BN | RO E MR RS B e Rk AL B

(In Stu Prep Vork/Ex Stu Treat nent)

IR ##E (Soil Tilling)
ESPEY e W, i 279V

1. R 2
« TR OB LAV E RN S, G LT DR E ORI ATREME A T D DA )
TREEFNE, B AR, R EICHWSRS,
BB THOMZ HRNIC, LEHFTZLicky, B A1BNIRO L~V ETFERY, £ 2
TOWNUITRE L VKL 225,
- TEREOIBYE D OIEZ D SE720 | AEWIZ X DG REOWINE R S 5729
IZHWLILD,
- PEAER 7RI, FIBCDIE S ETTH B,
2. A
(1) W%
s F V) T A NVEZIER Sz,
- HADEYE

KT 7z SAVTZ KX, GYHEE TS, hEEISh, HikSz, B30 AX36%H4
L7z EDOWERH -T2,
(2) &
- BEVERY e BC IR RE (M T 7 2 —. BRERE)
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(3) #H
- PRt B HIZBL T 2 G e,
R H
AHETTHIVL, 1220 OIMH D720 DK E T2 1T K EH
3. fERIEAT O MERE
(1) PhAE
s T T AV FEEORT, MADANIHHE SN0 ETETON 88T, —RIciHY
MEL~LTHoT-,
(2) ZIRBEFEY
(3) =REERIEM:
(4) @A EoREERE
- PO, BRI, BFS B OEERIRES T, e —RRICO LTSS,
CBHEOMRV IR LIZEY . K0 OFEEWEN LRE~RDGERH D,
- BREIR. VYD T KICBEN T 5 RTRENEIC BT 2 FIREMED B D
(BEBHOTODO L H 7)) BE~OT 7 AN, EHIICITER SN WEFTICB W T, i
BE LT, HHESNES,
VBB IR T D FREMER S DT, EEEDBRALR2NE S IREEZBET D ENEE
LWy, (B, By EEEl FiE, i~ X 7)

4. B4

CHEEIT. KRB OB U ATB OB E I FET AR & L TR, EIES Ty
fcﬁb\o

5. &&CHk

(1) http://a wasahi.comarticl e/ 0311di sast er/ f ukushi na/ AJ2011091710916
(2) vl tner-Toews, D Food safety inanuclear crisis: Therole of the veterinarian. Gan
Vet J Vol. 31, p.361-366, My 1990.
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s3It PN | IR AT

H i BB | S hEEREE (Bx Stu Renedi ation)
ERIE 30 TiE%E  (Soil Veshing)

B8 i % T, B, AT v

1. 8 BEARARE 2
-%ﬁ%&@ki%itiwfﬂb RO BTERE & BET D BN AT S ek 2,
s YRR T, T TV D DREE L TV DB LY . et AISHERET D
2. i FHE
(1) WAL
- Fort Polk: 2 >naBREIf
FERE 35 X OME R 232 A & L CfEH
WO O E AL 3500 ny/ kg
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WA R0 . RAEHI728r D5 A R 200 ny/ kg
(2) xEHE
- BEFEW) D T HE PR R ~ Dk
NS R & 3t ] '
BL YA ZGrBEOFRI I X 2 1585 Y B O HIE
e ESn-tHEOY A h~oiiE
1BY S 7= HIEO Y F 7= 1XBINLER D 72 8 Dl 1%

Tr ated.'l.l
“olatiles
Cortaminated Makeup Water Fecycled Water
Soil
Extracting Agert(=s]
Chernica
(Surfactarts, etc.) =S
Soil Prepared Soil Soil Washing Bl orvwdonem l Treated
Homagenizings Process Water Wastewatar Water
i L *™  Treatrent L-
Scresning SR

-Rinsing

-Size Separation

-Grawity

Separation

-Aftrition Scrubbing
Contaminated

* Sludges fFines
Clean Soil
b -

Owersize: d Rejects

(3) &M
- FE oA FEK
HBLORFEME YA MO KREL D &, BAEFE Y72 OWMEREHIL TR S
7 at ADEE
3. {ERIEAr OMERE
(1) PERE
- Fort Pol kCORBR IR
~5,8t/h
- TEEVER TG L T D15
SVC  (MEFRRMEA LAY, Sem Vol atile Qgani ¢ Qonpounds)
R A
BB (fuel )
EERE
- LT DGk AT
B Exl| oA X
15 HHE DYkl £ C Ok i
GRENET DL
15 R
(2) ZIRBEFEY
- B S T RIEY)
K
i i

GYBE LT BEHEY)
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(3) = WRHRAErE
(4) WH EoHEEFIHA
c vy A EOMOREAIE, R E & BITR< R D,
4. FHAf
- TV, SBEC RV IEREME A ED D,
CHRWE B LTV EE LD $ 25 O TIERN,
CHERELTAELSD, £HOLNTE ELEVIKITAS SNDHLERD 5,
- i YE & AR 2 IR D SR
MR FE DIRE
TEROSWEREOEA &
KA ZORFIZWE SN OFRE
5. ZF Uk
(1) http://ww cpeo. org/techtree/ttdescript/soilwash. htm
(2) http://ww frir. gov/ natrix2/ sectiond/ 4-19. ht n
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A (I NG| TIREAE Bt

H o BB | JRALIE B e OM b RO AL BR

(In Stu Physical / Chenical Treat nent )

(EIEREy TEIS YO UTICKHRMERKRE (Sl A ushing)
ESPUN e T B, AT oV

1. (B S

Bk EEIE TS 2 L Ick Y EENOTEEME A TE T D OIER SN D,

C KASOEIMIIL, IGYE M T ARK~NZHT DR, BRWEOREEE @< T2, Z D%
T, i st s s,

c T T VU PRI TEAKICEBEEASND Z L b ARETH D, T KEOT S EOBEH
(capil lary fringe) & CTHIF/KEZBREIZEH S, 22 CHEWEBAHIND,

2. R
(1) @A
BT o U TIE TIORTULE YT U LDEEDTCD, N T 4 — RHRREROHT
K DI DG E & RET D AREMEO & 5 8l & LT, ERETORBRIC LV sz,
FHFRBR T, BEN 7+ — R CEITHTH D, BREKIZIV 7 =0 L2772 0 735120
BT o7,

(2) &
- BRI T T T v v TV AT A

Kix, BIMFINREGEND LB, BEAFLIFREO T a2 E2HNT, FALEDE Y
TH®lizEEns,
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R E 72135 SN D GETOHKIE N B S cfitiliz, AESn s,

. .- Spray Application
) . Pump Pump
- Flushing Groundwater
Additives Treatment
I
Water Tahle G dwat
roundwater
Contaminated Area Extraction
_ el
Leachate ™ -, i R A ; e 5 : .
Collection : : R =]
. =
Low Permeahility Zone
- 32 A MER

THRORBEENTE R A FEA
BB O LT, ST OREE & B SEMT 5,
HEKE TOBS
MR KE AL 725 &L BHAENT 5,
A SHIRRICRT 21 ETONEEL D 2 2 M T, 7 at AORFIHICEET S,
3. {EBIHAT O PERE
(1) PERE
DS Lels REARLALY
R
TSRS Y
VOC (GEREMEA#LA®. Vol atile O gani c Qonpounds)
SMC  (MEFRREMEA LAY, Sem Vol atile Qgani ¢ Qonpounds)
BB (fuel )
R du Al
(2) ZKBEFED
(3) =hmERlErE
(4) ®H EoREFH
c 7T TR, BESR OB E MR E AR E 2 D AREER S B,
- il
RVRE N £ 72 A SE LB O AR TS 5,
FREiE RN X S O RSN & KT 2 FTREMN S B 5,
7Ty v TR Y E OB B A AR T D TR B D

4. FHAf

TSy U, HERO® ST AOBEICITRER . FEEEIRFETIER U,
5. &k

(1) http://ww cpeo.org/techtree/ttdescript/soilflus. htm

14



( -9
Bl 4y B9 Koy ¥4 TEHEE I
Bty B/ Ng¥E | JRAEALFALEE (In Stu Chemical Treat nent )

(EVIERTl0y TIRAFIHZ & B R OIS HRALAE D IR YR
(Soi | Additives)
3] e it JENL & Y A1

1. 8 BEERARE 2

ACFRIE T IR AL, SR LT HERME OGS, EE, Eidi A RET 572
DI, HFYEE 2 HEICHW LS,

cm LoD U LREIEIE, I K 5T DRI A S L, AKOEAIE, A ke
F 7 LAORM AR SH D,

- VEMIDNERES F I3 E SN DGPTSR L TEE SN D fEMEEmW BT\ D,

2. i FHE

(1) WAL

s U L (BRI OBESRORKENERICE Y, BTt U L1837 TR
BRIz, BOBRBRIEIH IV VANRRFEL TS Z XY, LD, Lo
LRI E D Z LRIz, 1980 OB OSSR, U U AREE (KA) ORI &
0 IRINAMEIETDH Z L SRR ST,

KIFLEBROFER, 1~ X —)L 270 2000kgDH V 7 L EEMERTLZLicky, =3
YORA (KOVa2—2R) OFT Y AT E, AT L~ L DB%~10%I K 59~ 2 L 3R &
Nize BV U AMER(E S =BREECER) ORE L~V OT — X1, 26O LFIHATRET
b,

(2) &EtHl
CJERHIRE D (REMO) IEEHBmELER L CHAA T2 LN TE 5,

(3) #H
- EBETDHHOD
RO REEHEATE & 2 AUCBIE U7 Hkesn (B2 130k
KA JEEIO BLIRMRS  $445/t  (HB: 5936, 00019/ t)
3. fERIEAT O MERE
(1) Mge
2. (1) =
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(2) Z“RBEFEY

(3) = WRHAErE

(4) #H EOEEFHE

WY BT Y U L) OBFIZLREINE Y EWEGOT D RER S D,

C KBAROARMEIL, B0 X AT IxTAEGHEE BTV UL RO Z A T e BTk
45,

4. FHm

VU AHRTEOBEEZRET DO L SWINANLEEHE SN TV LB TH D,

5. &k

(1) https://rmarshal lislands.|Inl.gov/bikini

(2) UR.-LR 147596, Efect of Potassi umon Wtake of 137G in Food G ops G own on Goral
Soils: Annual Grops at B kini

. WEE 72 & O bRYLHAT

( -1
Hethi oy B Koy 4 WE %% (Miteria Renoval )
Bt i/ NgdE | s E oS 0kRZE (Renoval fromhard surfaces)

(ERLESZ FIBEE2Z 4 BRE47 )L (Srippabl e Pai nt/ Decont amination Gel )
ESPEY e VB Y1/ S (BE/ PRI %) (Cont ami nat ed sur f aces/ st r uct ur es

(wal | s/ fl oors/ ceil i ngs/ buil di ngs))

1. 8 BEARARE 2
cBRYL T, TBY SRS, AT (spread) E7oidHEkAR (spray) Shu. BREAEEAL
OS2 ENHRETH D,

2. i FHE

(1) WAL
- Gellular Bioengineering #i%, £ 7 ARE~DOELN LE®H7-010, BRIFZEAT
%, AESOREORER 21T - 72 (DeconGel 1108 (A fl) . DeconGl 1128 (Hufif)).

- BPA (BREZ(%7#)T . Bnvironnent al Protection Agency) @ [E 72 & REEWFFEE > % — (Nati onal
Honel and Security Research Genter) OF5E T, Idaho ENZHFZERTICISV T, 201148 H ikl )s
fThhiz,

2EOBHDHK T, a7V —k Eovy v AL, 67%rEINT,

- DeconGl 1101/ 1121 1%, i, HART, FHREMMOANILEY ORI Sz,

R & K2 T HeE L 7212125 - T2 iG GBI, K25, 000dpniE ThOtE 2 v A134, &

7 5137, =3 R0 TH o7z, Decon@l OfEHIZ LY, 55%~99%FrE SN DR Loz (T
HHROBRER),

- DeconGel 1101/ 1121 1%, fit. AARD BEROIE % FRYT 5 O Sz,

GG L ERNC B TR E Sz, fK15, 000dpneE TOE > w7 A134, £ A137, a/3L

N6023FREE L7z, DeconGel (X, &, BEIN&RE. T4, T7 AOREHEM S, 60%
~98% [REINDIERERoT,
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- DeconGel 1%, Sandia ENZAFZEHTC, BRI IC K DRBR M T,

- a7 V= EOvT T A137E, 15%-17%D {5k ERZE, (1 B )

- REH, AT UL, SLXIHT A OB AI37IE. 96%~99%D 15 YRk %,

- 38 1

- DCE BEILEE D1 b
Ry M, Za—TRy 7 A ESPEBEER O, R OB E (Savannah R ver, Rocky

HAats) b DOIGREDORE

- SR 138 E T
IRBEAZ A S DBRYY, IR O Ve

- R ESAZEET (Nucl ear nedi ci ne and research laboratory) DEREE

- AERACFRE MR O W

(2) &l

cTERAOZT LART LA BEe—T F3T7 7 VK2R G 5, 4~120R THag L,

WA LeRmENHH SN D,

- HORPEBEEE & LTy s s, BERIS D,

Fmn e Bartlett£h> Sripcoat DFRZEDH

R

|
4 ¥ 2008, 5_3
S i

(3) #H
- Bartlettt> Sripcoat DA
ey (3.8L) THOES 7 4 — b (FI4.6m2) £ TEBLHZ LN TE D,
3. fERIEAT O MERE
(1) Mere

- Gl lular B oengi neering M DeconGel DFERIZHOWVWTLITIZE LD 5,
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7 1HY9)E REDOEA T BRI
DeconGel 67% ( 2 [Al i
NN a7 J—k
1108/ 1128 )
ar 7 U—h,
“/,iﬂ:t‘: ?/7 1] —
DeconGel 'L, an = \)
(D1 7 N 5 55- 99%
1101/ 1121 s
Hikr, AR, #
AV
DeconGal v UL, an | &E BESE.
. . 60- 98%
1101/ 1121 s I, T A
(2) WRBEFEY

C IR LTEBRGE T T (—IRITIR L~V & L C) A Sty BERISh D LERH D,
(3) = WRHRAErE

- i

(4) WH EoOHEEFIHA

- WL LT BRYE S VIC B U7z RBEEMIT N BV T D83, (N7 BEFEMIE 72\,

C OVETIIBENT, BRETHENC, BRI T2 0ERD D,

4. FHAf

- FERE S AT EL

s W< opoflES (Gllular Boengineering 1 X 5 72) Tk, B U ADBREOREE L
T2 BHEDRHIE 21T > T D,

5. ZF Uk

(1) wwwn decongel . com

(2) v bart! et tnucl ear. com

( -2
Hethi oy B Koy 4 WE % (Materia Renoval )
Bt/ hgdE | RIS okkE (Renoval fromhard surf aces)

(EVIEST N JaB&#  (Decontanination Foam
3] 3L it % BRI N T Fm, HBEYE 7213300

(Cont ani nat ed sur f aces/ st ruct ur es/ equi pnent )

1. R 2

SRS REIL, REVEVER E 7213882 G0 QEREZITRKR THV15D) THED
b, HEME, 51T 6N 0 ERPITFET 5, WIRIL, BN E SN REBmHL 5 H
S, Wyol-bicED LD

JAIEZ < O, BEE I OB 2 I X1 5 7o O PR AZ E T,

c WRIT—MRIC FFEDLFE I N —TIZ L TG SN D, (Thbb, ~ulrr EBeE. %
72X 7 7 F= ROIBYEMEIZRT L)
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CWIRIE. BE. I—Xy b, A XA, HTA S ABORM~OFEFIIK L, — I
BETHD,

2. R

(1) @HL

- ROS (Radi ati on Decontaninati on Sol utions) #:Cik, 3FEDOFRYE (~\nry, EBE&RE. £
77T 7 F = NiGmE) #lWiET 5, RettoEBeEid (Transition Mtal foam 1%, <
DINDJRASIFHEEFT T, FIEFOIEREDT-OIZ, HYLBEFEZIRT 22 2 HE LTHEH
ST,

- Oonmanche PeakFE T Tl 2 SHEOFFIRAZRORE (trough) OFREIZIEZ VT2,

(2ElOmEM D%, #2a L7z BAEIE, 100k dpnd 100cn2 TH %)

- JABRYLE, MRk &R OBRYL O 7=, Savannah R ver HFZEFTIC R\ THFGE S vl

(2) &

VABRGANPER SN DGO Y 13, “IRBEFEM A D D191, 77 #—3— 21 (bl adder ber m
JEAFICHED B D T A T —IRD b D) Flolit=—L v — b TRESN D,

- BRI, WA THERAT2/hSWEEM D @ OFE S R ORBURORRYE S AT L F
TOYVA XOFBEDOEDONH 5,

CWRIRIE, RIS e AL E T IR TIROE S VD, Al en-Vanguar diti, BRI S iR
Mt & U, W OIEMRR 2 B LIZEmIic L TR Y, RAETREMIRNIZEA T o E L EV,
PAEEEES - S D & D Lo (BRI, 10~305)) RSN RIS ED 2
EMARETH D,

YA, RS, ERNDL, EBMDONDL), EEFRSIESR5,

- WIROTHRIZE LT A A UM 4 VB —Z kIR AU T2 KR S B I L7 a0,

BART20IEHESN S,
- Allen-Vanguar dthid, 7AZEFRZE LN TWRIK L 95, FRBloERERE 21t L T\ 5,

il

BrREWE OB ~D@H, T #Em Fo e
=— LD/ (berm THEDLHND,
(Al | en- Vanguar dtt)

e WA F (27 R ORE) oW A7 L
' L XX EFBETH D (A len-Vanguard )

BRULaIT, BN Z A DEAT A Z L
MNHA[EETH 5, (Alen-Vanguard )
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(3) #H
o YAl
- RERIAER & REE (AL TonGEs)
- ROSIRAEER BRI (JASL T HERW)
O i
- Al en- Vanguar dfl:> SOF (Surface Decont amination Foam % FRYYE )
400 ft2/gal (937 n2/L)
- Alen-Vanguard fl: ® CASCAD ( Ganadi an Aqueous System for Chenical /B ol ogical Agent
Decont ani nat i on )
o HUAmALE
+ Allen-Vanguard #: Dual Tank Backpack system
(140 ft2 (#913n2) O#PH, 12 ft (K3.7 m = CTOHEEOfKE, 19-21 gal (§972~79L) D
A A R)
A len-Vanguard t£o> Air FoamDol |y system ( Al#th s 2 B D= > )
(1,200 ft2 (#9110 nR) D#iPH)
« B F T TV DB STHERE 2 10—k O i K BEVHE & HCIR OB IR OB I AR T d 5,
$300-$2, 600 (2. 475 ~KJ215 1)
3. BRI OTERE
(1) PERE
- ROSf1:(Radi ation Decontamination Sol utionsth) 1, 71 & 7 EZAHF5E T (1 daho Nati onal
Laboratory) &, ROSHEDEREBIRENZ a7 UV — "D EE > U A EZBRET 2810
RBREIT> T D, ZOREIE, BEEOw@E A%, Yo+ 7 AD53~56% Rk Lz,
- EZAMEO LTI LT, ROBtEIE, URIOM A TOUDIHER A FrET 5 & LT\ 5, BRYARER (1)
H]IHstz) %, WS ONOEBEBIZ OV TLLFITRT,

AL BRYeiR %% (D)
- 60 103
- 58 3%4
Zn-65 76
M- 54 120

- Qnanche Peak FEEFTTIiX, AT L A ROPRE IR AT A FHLIL G O BRYL -~ 0 ROSE K D
HH IR T 2B AT, ROSAERIL, 2 B¢, 200k dpni100cn? 7> 5 15~20k
dpnt 100cn®(Z 5 4s & b S H 7,
Al en-Vanguard ®CASCAD SOF #i 5 (RIA FE 7213V OFERE TR UBRYAD 1%, A FoEE
EEHBEOWBGOIZO, R FBREORBRBITONT, W OPORBRIEREZ LT ORITTR
R
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TEHIF A

La-140 (7 7 F=K) >03% (B3t XAu7-BER)
>00% (EF HH, 804))
E-152 (77 F=1F) 93% (L)

>07% (2> 71— h)
>07% (BT I v 7 X A))
Na-24 (B 4JRE) 10% (L 7))

>45% (227 U— 1)
>15% (7 Iv 7 ZA))

(2) ZIRBEEFEW

MR SRR, BEITL K,

B LERED T o THREINTERLIX, HHSNZEATIIERE T,

- REWT BV 27 MTBWT, BRI E FEH O DRIER 285, L L, ROBHIC &
AU, IR AL IR IIHRE L 72,

(3) =Wt

(4) WH EoOHEEFIHA

AEEFEIT. WHOHEMENOIRET D720, MAMRER (PEE (Personal Protective
Equi pnent ) Z=HIZEITDMENRS D,

- ROSHEOEHIE, RMEEGRICE D& ANMOIUTIFZETH D, (NHEORGIZ b FHE
Tho,)

IR, O LT UL (T2 & 2 IREOE I L TiE) | BRY & FEEH O 7= DBIIRIK 28 5,
ZAMEORE TIX, KO QT L) OFMMEZ. [ URm~D 2, 3 EIOEMHZICEHT
HEed,

EHEEIOBEMAIIVNEEEZ LD,

- BIZIR, ZAMEOREITR L TR, RSBt ~Ne s s o e U T,L (B
UAREICHLTC) ERSERBREAERT L, 013, BICEBRSREROERIAEH T 5
TEEHERL WD,

- ROSthOER @B AT, TERN COEMRFHZ R T 57D, ATF kb m— 2L HPREHF L
LTEALTWD, 2ABKEDELONETH L2 bIX, Zoartid, WAL EAH LARWE
WEWETHZ LB TE D,

- ¥ (FRlzA len-Vanguard #hOSDF & CASCAD) 1d, L WEEGFEEZ . A LIS 2 ATRENE
Wb, (SOF & CASCADIE, BEH, F4, RUB—RRA b, 727U, =F AL, WEERE,
ar 7 V= ERET A7 7V N TOMRITLZE L ELEESNTND,)

4. FHAf

s BRGWaE, FTHUCHEEGEZ B ARV, b nRE (B2 IIAM) ~MEAT 2 O H01800
THOLRTAMTH D, L, JWIEHEREEIHFEAHTE T, LB sn/-£moO RT3
DB L ZIND,

5. &k

(1) Radiation Decontamnation Sol utions, LLC (ww raddecon. con)

(2) Alen-Vanguard (ww al | envanguar d. com)
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. MU OKEE BN

( -1
Fetli oy B K48 B (Bx Stu Treatnent)
Bty B/ ng¥E | b5 7 m 2 (Chemical Processes)
ERUIEs 300 A A M (#8) (Ion Exchange (Resins))
B S 5% 75447k (Cont ami nat ed wat er)

1. BB
TBRF DA AL, KO ERE b OBEEROWER O EOME FEEAE) IS5 EffT s,
BERIZRA A ~DOEWEFEZE & > T2 ERIT. DA A 2% L TRIRDIRWV E Sbhv b,

159 SNV DI WA A & 82 LTk, BIREDIRNA 3 3B EDO WA o L RS b,
DT, BV U ATHBRENT A AV RBENRD X A T DN O OFITh 5,
b5 (Conpound) FAERICIEAN T 285, | Fi8] (Description)
YATA b+ (T LI | habazite zeolite Gt g
7 A BEYERTE (Kuri on) X, B4 T4 OS5 D N
IONSV IE-96 (UP) (sieve) THIEHIIZHLIN
5,

T x ) —VIRIV AT VT
t K (Phenol
For nal dehyde)

LYV ) — VIRV AT
/L7 k& K (Resorcinol
For nal dehyde)

VRN VAV NN S HRTEREED NS, G, I,

>7 J SR (Potassi um U7 omH#E LAk T

(obal t Hexacyanof errat e DEEICEIMEZ =T,

) (KGO

EFVTRY VBT U E= PUREXZEIE 7> & DCsFREIZ
v 2 (Anmoni um STz, BRMEOEIERN TOME

nol ybdophosphat e) Azt LToOHRTH S,

fEmtEy ) aF42x—F [ IOQ8VIE9L (UP) ZOWEANT, TV D
(Qystalline BEFEM N LA RET

Slicotitanate) L DIZEWEES &R,

FERKE+ (Rillared

day)

HHARNEE 7 (Enbedded (3V IMD=ALRT (BEpore) R~

Menbr ane Technol ogy) AIVHE =X, A A AR

NEEIND,
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AFEAEDGE, BIEYNE VIV E L TIRDbI D MENRWE DT, BEEMLE Y
U LEBRETDZOIMEHIND LD, THDORRIX, DEY A N TDERI L > TIN5,

- ZNHORBRIZE Y EEROBIRITE > T L OBIEDSTRVMEINICH D Z LR no T,

CBRIZ, XLy MR, Bk, BERDR E IR AR O TAFRRETH D,

2. b

(1) ®WHk

- Z4 (chabazite) (/N—3 = /L1 (herschelite) ZX—A L Li=—FOEA T4 F) 1L,
BWEDOBEIKY AT AnbE 7 AERETHIOICHVGNZ, 2L, Kurionthiz kv BE% S
iz, BV U DIRAEOA F o RBIERTH 5,

- DT, BEMNDL LT LIBTERET DR A IRWIEWE O A 31 2 5/ 4 2 72912, DE
P A N TEEOERELL L TPRORR AT R o7, (B VARREIND &, £ < DFEZE
WiE, @ LoV Tld/e <, RLL e LT, Wy Siud Z ENAReE 72 5,)

- Melton Valley HTE Y > 7 D OBEIEMIEES 572012, Gk Rdge TE v U ARET AT LADHE
AERRBR DM T T,

- Hanfor dOBEFEMIC /TS & o U AGERI D T2 O, FRAEBIARL O FERERBR M T O T2,

s =a—I—7JDOWest Valleyth oA MIBWT, BEEAT A M A ZHIEEZHNT, oD
DITBEFW N OIRES NI, SN EF T A IS LVIVEFEM AT v & & B2 T AFERS
iz,

S INL (7 A FARENHIZERTN) 2BV T, DEE, #FKNLEY T LAE R M F Y LAERET
DI DFEL DA F 2 AZHWAE RN O A IWEZ FFE LT,

- INLIE, BMEDHLAE A (enbedded filter technol ogy) % #ER425HEZ. K141, 635L0D Hi
KOWMPEZAT 572, BT AI3TOMREL, RBRATL 200pd /L (§944By/ L) Th o7z, REgEOE
L13TOPEIT14pA /L (90.52By/ L) Tod Y, Y1 M OmKIHYHIRO119 pd /L (4. 4By/ L) LA
THoT,
cFHEERNO, BV T L)L haAF Yo7 SRR (Pot assi umQobal t Hexacyanof errate ) 13,
TR OEEAC K0 A U T BEEMIEE b U AZRETHHIC, 74T RTTI B
B CHEH S, L Tnd,

- Loviisa JRFHFBEIT T, BHEOT T ) SIEIEO A 4 b EHE, B2 T 2134 &
VU DABTEIRIRBEFN D> HFRET 2 O S iz, BEFEWN G Ot v ATKH 2 BRYRENE,
#J2000CTH - 72,

cBRDOEATA N EA T BRI, TM T, JINCHOKTE D K o1z, HRShTEEERNGO
TR PE DG YLK 2 LB 5 7o DIV B LTz,

- M= AART (Bpore) 7 4 v —1X, U T LT b7 EBENA->TED
Savannah Rver ¥4 @ RiERZER (Osassenbly Basin) T, YU ABREOMRENRE L,
55,5004 = > (f1211n8) %A x 5 /K AVHEE CRUER S du, HdtEE v 7 A0 R ATREELL T o ALe
Kélpolz,

(2) a3

VG SITERIRIE, TG 2RI B AE L, oW E %18 S8 5 B S Fe il S vz i
Zilo THinb, (—HEDOS 1550 (sieve))

« BRHIIRA A A AT MT MAERDOHG & 7 O A F S K OBESE s
VAT NINGTIR A,
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c WS ODDOWAERNT, WOEA & R DpHDIIR LS E S Z LIC& Y BAENTETH D,
Ll WS OPDOUAERNE, HHA4 A EBIFEETHOT, HFETHD, (—RAIZIT,
PEOBIR T TE220,)

Gk Rdge @ Mlton Valley {74 > 27 DB v AREY AT LAORKK (£ TF)
(fEEaMES Y 257 % % — R (crystalline silicotitanate)) (DX

PAI4 bV TN (1B (UP)
(3) &M
(E) ZZCTOEMITA TR T 20D THY , A AR AT KT 56 DT
L7200,
- BA4AZA4 b
UPIOBVIE®S or IE9 (7 /v V&ERT VI 74
$10~$20/ 1 b. (491, 800~3, 6001/ kg)
c fEER MY Y 2 2 2— R (crystal line silicotitanate)
UPIOQEVIE9L (BT AITK LV iERME, 7 MU A2 GTBEREY £ 7213k LT
HEEEET D,)
$200~$300/ I b (%36, 000~54, 000/ kg)
cKOGF (U 7 LT3y ka7 Shg)
(7 4> 7> FOIVO I nternational £:7> 5 OKOGFE Bl - 7= 8 E ISV THEE)
~$2,200/1 b (~#9400, 0004/ kg)
3. {ERIEAr OERE
(1) Mkge
- 2. (1) zH
(2) ZIRBEFEW
c A SN WVERIX, BEHEREEY O ERITIE U T SN VERD D,
- BRSNS IA SN DA, e Al, W E T IFA S SNDHMNERD D,

(3) mfmeERErE
- —ERENLEND & VAT AOERBERIEIZAETH D,
(4) B Lo EFH
WS ODDOWAERNIESICHET D LBRTE L0, —J, ThUSNOWITZ 5> TIERWY, Z
L, BE L SPOWERIORE & BEILEHE IS ET 5,
CERTEIC L T, A A AT DT, SRR 2 95 72, SR A L L
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TH0h LRV,

* AL 5 DBEFE D NFEMEIARAF T 505, B AE B IR 51, BlE~D AR Z2 |
T HMENELCDAREMENH 5,

- BT NEWAE LT AEEO T & @k DT O ORIER LB E SN D,

s WL ONDOWERIT, N2 ERG R E O IR R EZH LT, (BlzX, 1E911
FA MR FULBRETHZENTE D) MR EPFET D856, [INRY7Z2 I
MELITIRIMIRBREINDXETH D,

RSN D EROBEME S BERT RERTH D, W< ODOBRINANE, @ OEREREE CTldMae
R TER,

4. FHm

s AT UHILIRT, FEREDODH D, FT2E < OLERFEIR, TR GETH 2,

5. ZEHR

(1) US Departnent of Energy

(2) UP LLC (vwwy uop. com)

( -2

et 53 B K348 JFELEAEE (In-Stu Treat nent)

Hior g nadE | Rk (G oundwat er )

LIk 200 FERMRIG/NY T (Perneabl e Reactive Barriers (PRBs))
B8 i 754 7K (Cont aminat ed G oundwat er )

1. R 2
- MUK OXIG & DL FEE @R T A FEMRIG Y 7 (PRB) IZBWT, (GREI., &
WAL DD I MEEMNZ RIS D>, FTE IS EICEE S NS,
2. R
(1) ®H%L
- DCE: Monticel lo BEEFTRESLY 4 ~ (Mnticello MIl Tailings Ste)
- VHYE KL, W L OWKE &AL D, HAKE O TITiX, 4~8mDIRE D RNZiZE DI
HENRD D,
- MUK, 150nEA FOBROMEKE . BRIk 725 K 5 i b,
- FERBEEYE T = s, NFUTLA bHE, LU, v,
- P otk (M) IZEEEOTBRME #RET D DICR B AN R E TH D Z LN holz,
- PRBOANEZ LU FIZRT,
HR K H D SRR Y

1H9E HIH I B PRBIEH % DR
V=75 700 ug/ L <0.41 ug/L
VAV RN 400 pg/L <0.77 ug/ L
= 10 pg/L <0.2 ug/L
L 40 ug/ L <2.0 po/L
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(2) B&EtHl

- PRB

- BEMEROSANU T (PRB) X, B ESNT= T L — L0 ERY S L5 Ic@H S5, PRBIE.
mﬁ§@%KN97%@5_k%4ﬁ?5

- IBEINTHEANOERICEY (5B IIPRBAE L D E T bivd,

AR 72 B BYER N ) 7 OEE L EE

Permeable
.~ Reactive Barrier

77 FNT v K=~ AT A (Funnel and Gate System

- AR PRBIZD LERZMZ 728 D,

- HUFKIZ, e FEE TS 7 7 v (BKEE) (28> T, RALEDOSUGTER (T72 HALERGE
ﬁ)%@@E—%Kmﬂéo7—%%Lwﬁ%t%TKi%%éhfw

- AR T 7 ZNVT v R — bV AT AOBRKIX % DL FIRT,

. FUNMEL
\ e. g activated carbon

_\_\_\_\_"‘-\-\
plume —_— non polluted water
_'_'_'_'_,_,—/
- GATE
(3) #H

- Mnticello  ~$1,000,000 (KI8T HH)
- E &3L.5m ME220nDPRBOMERIC, 30mE73mD AT U —EE JEE(X3.5 ~ 7 m
- VBRE  T = A, NFUT A B#E 210, BLY, vy
kﬁﬁ%@*anzbﬁ\:z%kﬁgﬁf%@
- AEBIEA O PERE
(1)%%
2. ()M
(2) ZIRBEFEW
AHFREMVE NG ENALE SN TV AR WES . PRBICH TS LT EEY,
(3) =EREERIEME
(4) #HEOREFIH
- FIREOBEMED B D IHERME IR L TAEZITH D,
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cPRBIT, RUSORENRLR 20 | BERE SRS DB BN ECD 2 EnH 5,
s N T ORS LETHIRSN D,
< EWTFIIROS EALFRITEERIL, N Y T ORGIEICRET D RN B D,

4. B4
s JRWFEIIC ST U Cld, REWRY TEENNVEE L 20 50D T, R TIEAR UV,
B ATHE R AR COBEIERRW S, B Ak LTS T LS A AMEE R TR

N EEZ LD,
5. &&CHk

(1) http://epppublications. com Docunent s/ 08- 2- 4. pdf
(2) http://costperfornance. org/ pdf/ Mnticel | o_PeRTVEl | . pdf
(3) http://ww frir.gov/ natrix2/ sectiond/ 4-41. htn

( -3
Fetli oy B K48 B (Bx Stu Treatnent)
Hfi B3 | Rk (G oundwat er )
ERIEs 30 5B (Separation)
B E S 5% 154 7K (Contaminat ed G oundwat er )

1. R 2
- W) B OB ROE N 2 W THE YK &2 IR 6T 5.
2.
(1) @A

LT OBIE, BN v 7 MBYRIRO BRI Sz 56 2R3, R, /MU cr
VU LREBICAM THL L ETR LT,
c anA RAKEERFERT (Institute of Qolloid and Véter Chemistry) (%, &3 7 A137CihHY:
ST K OAERZ 3RS ORI 2 A LTz,
- WAk N U U ATEEEAINAI S LT ST,

RO B L BL I,
- AU T ZIAT I NITAE 2R E LTER SV,
CFAMIEE D A P 2 BN S 72,

- QPAVE R I AL B ) ST,
< WREIE. HUFKDOERO I, Hanford YA F TREBREN T,
- BT AR, 99.1%%E (AL, EE @ LRso70),
- A b rF Ak, 99 9%RIE,
(2) &

B X, W< ODNDORRDENEEET 5, LT TFE2E T,
- RH

AR OB Tp DKL DRy % BET D720 0, T4k & B4R 2L FH 08T =& A
- JEIE/ [RAMEE (Utrafiltration) /F5%EE (Mcrofiltration)

RIBEIC AW BEOWEERY 7 1 A
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- HiEfESa{E (Freeze Qystal lization)
R B OMAL S VI ERA 2. BRG SHzilidh & L TRRET 5,
- MR B 5L (Pervapor ati on)
15K D> BAESEREMOCE 75 3 5 B AT
- R %
BRI TWRWKEZBE L, 22O 572D DG YK E BETER S5 IRE L T 5%,
KITMET T END,
(3) #H
- IR OHAEZe 3 2 ME, 1,000V v FLOAEEY - D | 0.36 KL 51,20 KL E TOHIPHTH
%, (£330 ~100[/ 1000L)
- RS L O MR 2e o 2 R T, Y472 040 ey (1500 Ofagk ¢, 1 m > (]93.8L)
HZD0.0BRLTHD EHEESN D, (#90.63M/L)
3. BRI OTERE
(1) PERE
2. (1) =2z
(2) ZIRBEEFEW
- CIRBEFEM O Z A TR, IBIE LT TEICKAE T D, BLTRICEE T,
WHRE DA - W< DTG KRN E-E T 5,
TR DY E © 7 4 Vv Z TR A
(3) =Wt
(4) WH EoOHEEFIHA
- IGYE OW BN K OME AR MR, B BE IR E R 52 5 LB A BN,
4. FHm
s WL ONOGEET B A (B ZIXHRE) 1L, BT MERBREICHENTH D Z LR, IEIET
WFERES o, ZHUIAERBINTH VL5, L0 KRB0 T IZB T 2 HITIRE S T
Do
5. ZEHR
(1) http://ww frtr. gov/ natrix2/ sectiond/4-51. htn
(2) Institute of lloid and Véter (hemstry, National Acadeny of Sciences. Vdéter
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