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 Dangerous Waste Permit Application 
Part A Form 


Date Received Reviewed by: Date:         


Month Day Year Approved by: Date:         


         
I. This form is submitted to: (place an “X” in the appropriate box) 


 Request modification to a final status permit (commonly called a “Part B” permit) 


 Request a change under interim status 


 Apply for a final status permit.  This includes the application for the initial final status permit for a site or 
for a permit renewal (i.e., a new permit to replace an expiring permit). 


 Establish interim status because of the wastes newly regulated on:  (Date) 


List waste codes: 
II. EPA/State ID Number 


W A 7 8 9 0 0 0 8 9 6 7  


III. Name of Facility 
US Department of Energy – Hanford Facility 


IV. Facility Location (Physical address not P.O. Box or Route Number) 
A. Street 
825 Jadwin 


City or Town State ZIP Code 
Richland WA 99352 
County Code 
(if known)  County Name 
0 0 5 Benton 
B.  
Land 
Type 


C.  Geographic Location  D.  Facility Existence Date 


Latitude (degrees, mins, secs) Longitude (degrees, mins, secs) Month Day Year 


F Refer to TOPO Map (Section XV.) 0 3  0 2  1 9 4 3 


V. Facility Mailing Address 
Street or P.O. Box 


P.O. Box 550 


City or Town State ZIP Code 
Richland WA 99352 
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VI. Facility contact (Person to be contacted regarding waste activities at facility) 
Name (last) (first) 


McCormick Matthew 


Job Title Phone Number (area code and number) 


Manager (509) 376-7395 


Contact Address 


Street or P.O. Box 
P.O. Box 550 


City or Town State ZIP Code 
Richland WA 99352 


VII. Facility Operator Information 
A. Name Phone Number 
Department of Energy  Owner/Operator 
CH2M HILL Plateau Remediation Company Co-Operator for PUREX* 


(509) 376-7395 
(509) 376-0556* 


Street or P.O. Box 
P.O. Box 550  
P.O. Box 1600 * 


City or Town State ZIP Code 


Richland WA 99352 


B. Operator Type F  


C. Does the name in VII.A reflect a proposed change in operator?      Yes      No 
If yes, provide the scheduled date for the change: Month Day Year 


           


D. Is the name listed in VII.A. also the owner?  If yes, skip to Section VIII.C.  Yes   No 
VIII. Facility Owner Information  


A. Name Phone Number (area code and number) 


Matthew  S. McCormick, Operator/Facility-Property Owner (509) 376-7395 


Street or P.O. Box 
P.O. Box 550 


City or Town State ZIP Code 
Richland WA 99352 


B. Owner Type F  


C. Does the name in VIII.A reflect a proposed change in owner?      Yes       No 
If yes, provide the scheduled date for the change:    Month Day Year 


           


IX. NAICS Codes (5/6 digit codes) 
A. First B. Second 
5 6 2 2 1  Waste Treatment & Disposal 9 2 4 1 1 0 Administration of Air & Water Resource & Solid 


Waste Management Programs 
C. Third D. Fourth 
5 4 1 7 1  Research & Development in the Physical, 


Engineering, & Life Sciences        
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X. Other Environmental Permits (see instructions) 
A.  Permit Type B.  Permit Number C.  Description 


 E  A I R 0 6 – 1 0 2 6   WAC-246-247, NOC 


 E  F F – 0 1        WAC-246-247, NOC Radioactive Air 


XI. Nature of Business (provide a brief description that includes both dangerous waste and non-dangerous 
waste areas and activities) 


The Plutonium-Uranium Extraction (PUREX) Plant is located in the southeast portion of the 200 East Area, and includes the 
202-A Building and various support structures.  The PUREX Plant was used for the recovery of uranium and plutonium from irradiated 
reactor fuel.  Liquid processes were used to separate the plutonium and uranium.  The 202-A Building is a reinforced concrete structure 
approximately 306 meters long, 36 meters wide, and 30 meters high, with approximately 12 meters of the height below grade.  The 
202-A Building consists of three main structural components:  (1) a thick-walled concrete canyon containing remotely operated process 
equipment (in cells mostly below grade); (2) pipe and operating sample and storage galleries; and (3) an annex that included offices, 
process control rooms, laboratories, and building services. 


Process Code X99: 


The PUREX Storage Tunnels are designated as a Miscellaneous Unit (WAC 173-303-680).  Process code X99 is used for storage of 
mixed waste subject to the requirements of WAC 173-303-680.  PUREX Storage Tunnels Number 1 & 2 store waste from the PUREX 
Plant and other onsite sources.  Since being placed into service, mixed waste has been stored in the tunnels on railcars; however, not all 
the material stored in the tunnels contains mixed waste. 


Construction of PUREX Storage Tunnel Number 1 was completed in 1956.  Tunnel Number 1 is approximately 5.8 meters (19 feet) 
wide by 6.7 meters (22 feet) high by 109 meters (358 feet) long and provides storage space for eight railcars.  Between June 1960 and 
January 1965, eight railcar positions were filled and Tunnel Number 1 was sealed.  The combined volume of the equipment stored on 
the eight railcars in Tunnel Number 1 is approximately 596 cubic meters (780 cubic yards).  The maximum process design capacity for 
storage in Tunnel Number 1 is approximately 4,129 cubic meters (5,400 cubic yards). 


Construction of PUREX Storage Tunnel Number 2 was completed in 1964.  Tunnel Number 2 is approximately 5.8 meters (19 feet) 
wide by 6.7 meters (22 feet) high by 514 meters (1,686 feet) long and provides storage space for 40 railcars.  In December 1967, the 
first railcar was placed in Tunnel Number 2.  As of August 2000, 28 railcars are in Tunnel Number 2.  The volume of equipment stored 
on the 28 railcars in Tunnel Number 2 is approximately 2,204 cubic meters (2,883 cubic yards).  The maximum process design capacity 
for storage in Tunnel Number 2 is approximately 19,878 cubic meters (26,000 cubic yards). 


The waste stored in the tunnels could include barium(D005), cadmium (D006), chromium (D007), lead (D008), mercury (D009), 
selenium (D010), silver (D011), and light mineral oil (WT02, state-only, toxic, dangerous waste) contained in oil absorption material.  
The silver is predominately in the form of salts and is considered ignitable (D001), because of the presence of silver nitrate (AgNO3).  
The Cadmium could be considered state-only, toxic, dangerous waste (WT02). 


Process Code T01/S02: 


T01 and S02 are used to indicate a historical use of the tanks for storage and treatment.  The tanks once used in this process have been 
drained and flushed and are awaiting final disposition.  S02 references vessels that are permitted to store mixed waste.  The PUREX 
Vessel Table includes the tank identification numbers, tank locations, and tank capabilities for the permitted tanks.  The total process 
design capacity for tank storage is 1,263,233 liters. 


Process Code S06: 


S06 is used to indicate a containment building subject to the requirements of 40 CFR 265, Subpart DD, as prescribed in WAC 173-400 
interim status facility standards.  A steel open top skid containing concrete chips from the floor of E-Cell is stored in F-Cell.  The solid 
mixed waste in the canyon could consist of contaminated discarded canyon process equipment, jumpers (or isolated components 
thereof), or other material from the various onsite sources. 


Treatment and storage capacities are provided to reflect past operations.  PUREX activities do not propose utilization of treatment or 
storage capacity beyond what has been agreed to for the facility transition purposes under the Hanford Federal Facility Agreement and 
Consent Order, Section 8. 
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EXAMPLE FOR COMPLETING ITEMS XII and XIII (shown in lines numbered X-1, X-2, and X-3 below):  A facility has two 
storage tanks that hold 1200 gallons and 400 gallons respectively.  There is also treatment in tanks at 20 gallons/hr.  
Finally, a one-quarter acre area that is two meters deep will undergo in situ vitrification. 


Section XII.  Process Codes and Design Capacities Section XIII.  Other Process Codes 


Line 
Number 


A.  
Process 
Codes 
(enter 
code) 


B.  Process Design 
Capacity C.  


Process 
Total 
Number 
of Units 


Line 
Number 


A.  
Process 
Codes 
(enter 
code) 


B.  Process Design 
Capacity C.  


Process 
Total 
Number 
of Units 


D.  Process 
Description 1.  


Amount 


2. Unit 
of 
Measure 
(enter 
code) 


1.  
Amount 


2. Unit 
of 
Measure 
(enter 
code) 


X 1 S 0 2 1,600 G 002 X 1 T 0 4 700 C 001 In situ 
vitrification 


X 2 T 0 3 20 E 001          


X 3 T 0 4 700 C 001          


 1 X 9 9 24,007 C 002  1        


 2 T 0 1 392,000 V 008  2        


 3 S 0 2 1,263,233 L 045  3        


 4 S 0 6 430 C 001  4        


 5        5        


 6        6        


 7        7        


 8        8        


 9        9        


1 0       1 0        


1 1       1 1        


1 2       1 2        


1 3       1 3        


1 4       1 4        


1 5       1 5        


1 6       1 6        


1 7       1 7        


1 8       1 8        


1 9       1 9        


2 0       2 0        


2 1       2 1        


2 2       2 2        


2 3       2 3        


2 4       2 4        


2 5       2 5        
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XIV. Description of Dangerous Wastes 
Example for completing this section: A facility will receive three non-listed wastes, then store and treat them on-
site.  Two wastes are corrosive only, with the facility receiving and storing the wastes in containers.  There will 
be about 200 pounds per year of each of these two wastes, which will be neutralized in a tank.  The other waste is 
corrosive and ignitable and will be neutralized then blended into hazardous waste fuel.  There will be about 100 
pounds per year of that waste, which will be received in bulk and put into tanks. 


Line 
Number 


A.  Dangerous 
Waste No. 


B.  
Estimated 


Annual 
Quantity of 


Waste 


C.  Unit 
of 


Measure 


D.  Processes 


(1) Process Codes (2) Process Description 
[If a code is not entered in D (1)] 


X 1  D 0 0 2 400 P S 0 1 T 0 1     


X 2  D 0 0 1 100 P S 0 2 T 0 1     


X 3  D 0 0 2            Included with above 


1 D 0 0 5 454 K X 9 9       Includes Debris 


2 D 0 0 6 454 K X 9 9       Includes Debris 


3 W T 0 2  K X 9 9       Includes Debris 


4 D 0 0 7 454 K X 9 9       Includes Debris 


5 D 0 0 8 8,000 K X 9 9       Includes Debris 


6 D 0 0 9 45 K X 9 9       Includes Debris 


7 D 0 1 0 454 K X 9 9       Includes Debris 


8 D 0 1 1 680 K X 9 9       Includes Debris 


9 D 0 0 1  K X 9 9       Includes Debris 


10 W T 0 2 454 K X 9 9       Includes Debris 


11 W P 0 1 0 K T 0 1 S 0 2     


12 W P 0 2  K T 0 1 S 0 2     


13 W T 0 1  K T 0 1 S 0 2     


14 W T 0 2  K T 0 1 S 0 2     


15 D 0 0 1  K T 0 1 S 0 2     


16 D 0 0 2  K T 0 1 S 0 2     


17 D 0 0 3  K T 0 1 S 0 2     


18 D 0 0 4  K T 0 1 S 0 2     


19 D 0 0 5  K T 0 1 S 0 2     


20 D 0 0 6  K T 0 1 S 0 2     


21 D 0 0 7  K T 0 1 S 0 2     


22 D 0 0 8  K T 0 1 S 0 2     


23 D 0 0 9  K T 0 1 S 0 2     


24 D 0 1 0  K T 0 1 S 0 2     


25 D 0 1 1  K T 0 1 S 0 2     
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EPA/State ID Number W A 7 8 9 0 0 0 8 9 6 7  


Continuation of Section XIV.  Description of Dangerous Waste 


Line 
Number 


A.  Dangerous 
Waste No. 
(enter code) 


B.  Estimated 
Annual 


Quantity of 
Waste 


C.  Unit of 
Measure 


(enter 
code) 


D.  Process 


(1) Process Codes (enter) (2) Process Description 
[If a code is not entered in D (1)] 


26 D 0 0 5 15,200 K S 0 6       Includes Debris 


27 D 0 0 6  K S 0 6       Includes Debris 


28 D 0 0 7  K S 0 6       Includes Debris 


29 D 0 0 8  K S 0 6       Includes Debris 


30 D 0 1 0  K S 0 6       Includes Debris 


31 D 0 1 1  K S 0 6       Includes Debris 


32 W T 0 1  K S 0 6       Includes Debris 


33 W T 0 2  K S 0 6       Includes Debris 


34                 


35                 


36                 


37                 


38                 


39                 


40                 


41                 


42                 


43                 


44                 


45                 


46                 


47                 


48                 


49                 


50                 


51                 


52                 


53                 


54                 


55                 


56                 


57                 
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XV. Map 
Attach to this application a topographic map of the area extending to at least one (1) mile beyond property boundaries.  The 
map must show the outline of the facility; the location of each of its existing and proposed intake and discharge structures; 
each of its dangerous waste treatment, storage, recycling, or disposal units; and each well where fluids are injected 
underground.  Include all springs, rivers, and other surface water bodies in this map area, plus drinking water wells listed in 
public records or otherwise known to the applicant within ¼ mile of the facility property boundary.  The instructions provide 
additional information on meeting these requirements. 


Topographic map is located in the Ecology Library 
XVI. Facility Drawing 
All existing facilities must include a scale drawing of the facility (refer to Instructions for more detail). 


XVII. Photographs 
All existing facilities must include photographs (aerial or ground-level) that clearly delineate all existing structures; existing 
storage, treatment, recycling, and disposal areas; and sites of future storage, treatment, recycling, or disposal areas (refer to 
Instructions for more detail). 


 
XVIII. Certifications 


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 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. 
Operator 
Name and Official Title (type or print) 
Matthew  S. McCormick, Manager 
U.S. Department of Energy 
Richland Operations Office 


Signature Date Signed 


Co-Operator* 
Name and Official Title (type or print) 
John G. Lehew, III 
President and Chief Executive Officer 
CH2M HILL Plateau Remediation Company 


Signature 
 
 
  


Date Signed 


Co-Operator – Address and Telephone Number* 
P.O. Box 1600 
Richland, WA 99352 
(509) 376-0556 


Facility-Property Owner 
Name and Official Title (type or print) 
Matthew  S. McCormick, Manager 
U.S. Department of Energy 
Richland Operations Office 


Signature Date Signed 
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Comments 


PUREX Plant Vessels  


Storage Vessels Inside Canyon 
Cell locations noted on the building illustrations Vessel ID Location Capacity (Liters) 


TK-D5 D Cell 19,851 
TK-E6 E-Cell 19,813 
TK-F3 F-Cell 19,964 
TK-F4 F-Cell 19,593 
T-F5 F-Cell 1,132 
TK-G1 G Cell 18,662 
TK-G2 G Cell 7,064 
TK-G2 G Cell 8,248 
TK-G5 G Cell 55,403 
TK-G8 G Cell 19,881 
TK-H1 H Cell 19,593 
T-H2 H Cell 7,003 
E-H4 H Cell 10,137 
TK-J1 J Cell 19,926 
TK-J3 J Cell 19,911 
T-J6 J Cell 6,057 
T-J7 J Cell 6,730 
TK-J21 J Cell 1,162 
T-J22 J Cell 568 
T-J23 J Cell 393 
TK-K1 K Cell 19,828 
T-K2 K Cell 5,194 
T-K3 K Cell 6,507 
TK-K6 K Cell 19,593 
T-L2 L Cell 447 
TK-L3 L Cell 488 
T-L4 L Cell 139 
TK-M2 M Cell 6,852 


Storage Vessels Outside Canyon 
TK-Q21 Q Cell AMU 81 
TK-Q22 Q Cell AMU 968 
TK-R1 R Cell 18.121 
TK-R2 R Cell 6,746 
T-R2 R Cell 8,282 
TK-R7 R Cell 35,174 
TK-P4 203-A 402,930 
TK-40 211-A 247,360 
TK-156 AMU 1,533 


Treatment and Storage Vessels Inside Canyon 
TK-E5 E Cell 19,873 
E-F11 F-Cell 9,804 
TK-F15 F-Cell 19,419 
TK-F16 F-Cell 19,870 
TK-F18 F-Cell 19,798 
TK-G7 G Cell 50,827 


Treatment and Storage Vessels Outside Canyon 
TK-U3 U Cell 31,124 
TK-U4 U Cell 31,184 


Total Capacity 1,263,233 
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PUREX Plant Cutaway (202-A Building) 


TSO Unit 


B~~~~or~ 


202-A Building Floor Plans 


TSO Urll 8<:x.ftlaty 
lor Tari< ll<-156 


...---


TSDLWIBouldary 
IO< Canycn CfiiiS 
and Deck Atea 


NOTE 2: Section A.. B. end C. as no10C1 en 


~-'!=,g'~"fS:~ Ule 
diagram on page 10. 


NOTE 3: 0-Gell ls localed In SecliOn A and 
is diagramed in lhe 202-A Building 
Cr05S Section on page 10. 
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Section A Section B 
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Section C 
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F-Cell 99948-48CN 
Looking Down Photo Taken 1982 
 


PUREX Plant 97060044-12CN 
    


Interior Canyon 60478-4CN 
West-East View Photo Taken 1973 


U Cell 92102839-10CN 
Typical of Tank U4 Photo Taken 1992 
 


U Cell 92102839-7CN 
Tank U3 & Tank U4 Photo Taken 1992 


PUREX Storage Tunnels 89100252-3CN 
 Photo Taken 1989 
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Tank F15 & Tank F16 099948-71CN 
Top Pipe Trench Wall Photo Taken 1982 


Tank F18 099948-74CN 
Top Pipe Trench Wall Photo Taken 1982 


Standard 18,927-Liter Tank  8706243-5CN 
(Typical of E5, F15, F16, & F18) Photo Taken1987 


E-F11 Concentrator 099948-64CN 
Top Pipe Trench Wall Photo Taken 1982 


E-F11 Concentrator 8706243-8CN 
 Photo Taken 1987 
 


Tank E5 09948-38CN 
Top Pipe Trench Wall Photo Taken 1982 
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Sections 
(Not to scale) 


Note: 
Shaded portions 
denote areas that 
are within the 
TSD boundary. 


PUREX 


Prepared for: 
US DEPARTMENT OF ENERGY 
RICHLAND OPERATIONS OFFICE 


Created and Published by: 
Central Mapping Services 
Fluor Hanford, Richland, WA 
(509) 373-9076 


Intended Use: REFERENCE ONLY 
Topographic Data: 
1996, Bechtel Hanford, Inc. 


Section A Section B Section C 


Hanford Site 
c:J TSD Unit Boundary 
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Hanford Facility 


D Bu ildings and Mobiles 


D Structures 


Location 


• Injection and Withdrawal Wells 


-- Contours at 1 Meter Intervals 


--- Depression Contours 


EZ2] SWMUs and Known Releases 


-- Linear SWMUs and Known Releases 


x Spot SWMUs and Known Releases 


[:<::::1 Concrete 


= Major Roads 
c c -_ -_-:. Service Roads 


-+- Railroads 


---- Fences 


-11:::::=--~==---•Meters ~~c=~--~c=~F~t 
0 100 200 300 400 0 300 600 900 1,200 
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Glossary 1 
ALARA as low as reasonably achievable  2 


ECOLOGY Washington State Department of Ecology 3 


EHW extremely hazardous waste 4 


EPA U.S. Environmental Protection Agency 5 


pH negative logarithm of the hydrogen-ion concentration 6 


PUREX plutonium-uranium extraction 7 


QA/QC quality assurance and quality control 8 


WAC Washington Administrative Code 9 


WAP waste analysis plan 10 


11 
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Metric Conversion Chart 1 


The following conversion chart provides the reader an aid in conversion. 2 


Into metric units Out of metric units 
If you know Multiply by To get If you know Multiply by To get 


Length Length 
inches 25.40 millimeters millimeters 0.0393 inches 
inches 2.54 centimeters centimeters 0.393 inches 
feet 0.3048 meters meters 3.2808 feet 
yards 0.914 meters meters 1.09 yards 
miles 1.609 kilometers kilometers 0.62 miles 


Area Area 
square inches 6.4516 square 


centimeters 
square 
centimeters 


0.155 square inches 


square feet 0.092 square meters square meters 10.7639 square feet 
square yards 0.836 square meters square meters 1.20 square yards 
square miles  2.59 square 


kilometers 
square 
kilometers 


0.39 square miles 


acres 0.404 hectares hectares 2.471 acres 
Mass (weight) Mass (weight) 


ounces 28.35 grams grams 0.0352 ounces 
pounds 0.453 kilograms kilograms 2.2046 pounds 
short ton 0.907 metric ton metric ton 1.10 short ton 


Volume Volume 
fluid ounces 29.57 milliliters milliliters 0.03 fluid ounces 
quarts 0.95 liters liters 1.057 quarts 
gallons 3.79 liters liters 0.26 gallons 
cubic feet 0.03 cubic meters cubic meters 35.3147 cubic feet 
cubic yards 0.76456 cubic meters cubic meters 1.308 cubic yards 


Temperature Temperature 
Fahrenheit subtract 32 


then multiply 
by 5/9ths 


Celsius Celsius multiply by 
9/5ths, then 
add 32 


Fahrenheit 


Source:  Engineering Unit Conversions, M. R. Lindeburg, PE, Second Ed., 1990, Professional Publications, 3 
Inc., Belmont, California. 4 
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B WASTE ANALYSIS PLAN 1 


This Addendum provides information on the chemical, biological, and physical characteristics of the 2 
dangerous waste stored in dangerous waste management units in Closure Unit Group 25 (PUREX) 3 
authorized to store waste pursuant to the Hanford dangerous waste permit, and the waste analysis and 4 
waste acceptance criteria necessary to accept additional wastes for management in the PUREX Storage 5 
Tunnels.  Table B.1 summarizes waste analysis, waste acceptance criteria and waste acceptance processes 6 
documented in this waste analysis plan for each of the Closure Unit Group 25 (PUREX) dangerous waste 7 
management units. 8 


Table B.1.  Waste Analysis, Waste Acceptance Criteria, and Waste Acceptance Processes 9 


Dangerous Waste 
Management Unit(s) 


Manages Existing 
Waste? 


Authorized to Accept 
Additional Waste? Regulated Unit Type 


PUREX Storage 
Tunnels  Yes No (for Tunnel 1) 


Yes (for Tunnel 2) 
Miscellaneous Unit 
(WAC 173-303-680) 


PUREX Tank System(s) 
(See Addendum A) No No Tank Systems 


(WAC 173-303-640) 
PUREX  Containment 
Building (canyon deck 
and F-Cell) Yes for F-Cell 


No for Canyon Deck 


No Containment Building 
(40 CFR 264.1100, 
incorporated by 
reference by WAC 173-
303-695) 


B.1 Facility Description 10 


The PUREX Facility, located in the 200 East Area, consists of three separate dangerous waste 11 
management units, as enumerated in Table B.1.  Access to the PUREX Storage Tunnels is by means of 12 
the railroad tunnel. 13 


B.2 PUREX Tunnels #1 and #2 14 


This waste analysis plan (WAP) has been prepared for the PUREX Storage Tunnels, located on the 15 
Hanford Facility, Richland, Washington.  This WAP applies to all mixed waste (containing dangerous 16 
components) regulated by Washington Administrative Code (WAC) 173-303 that is transferred to and/or 17 
contained in the PUREX Storage Tunnels. 18 


The PUREX Storage Tunnels are permitted as a miscellaneous unit under WAC 173-303-680.  The bulk 19 
of the waste stored in the PUREX Storage Tunnels is not placed in a typical container.  Rather, this waste 20 
is placed on a portable device (railcar) that is used as a storage platform.  In general, the mixed waste 21 
stored in the PUREX Storage Tunnels is encased or contained within carbon or stainless steel plate, pipe, 22 
or vessels.  Therefore, the mixed waste normally is not exposed to the tunnel environment. 23 


The PUREX Storage Tunnels branch off from the PUREX railroad tunnel and extend southward from the 24 
east end of the PUREX Plant.  The tunnels are used for storage of mixed waste from the PUREX Plant 25 
and from other onsite sources.  Each storage tunnel is isolated from the railroad tunnel by a water-fillable 26 
shielding door.  There are no electrical utilities, water lines, drains, fire detection or suppression systems, 27 
or communication systems provided inside the PUREX Storage Tunnels. 28 


Material selected for storage is loaded on railcars modified to serve as both transport and storage 29 
platforms.  Normally, a remote controlled, battery powered locomotive was used to position the railcar in 30 
the storage tunnel.  In the past and possibly in the future, other remote movers, e.g., standard locomotive 31 
with a string of railcar spacers, power winch, etc., have or could be used to position a railcar in the tunnel 32 
or to withdraw a car from the tunnel.  The railcar storage positions are numbered sequentially, 33 
commencing with Position 1 that abuts the rail stop bumper at the south end of each tunnel.  Position 2 is 34 
the location of the railcar that abuts the railcar in Position 1 and so forth.  The railcars and material remain 35 
in the storage tunnel until final disposition is determined.  Each railcar is retrievable; however, because 36 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-680

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-640

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-695

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-695

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-680
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the railcars are stored on a single, dead-end railroad track, the railcars can be removed only in reverse 1 
order (i.e., last in, first out). 2 


Construction of Tunnel Number 1 was completed in 1956.  The Tunnel has three areas, the water fillable 3 
door, the storage area, and the vent shaft.  The water fillable door is located at the north end of Tunnel 4 
Number 1 and separates the storage tunnel from the railroad tunnel.  The door is 7.5 meters high, 5 
6.6 meters wide and 2.1 meters thick, and is constructed of 1.3-centimeter steel plate.  The door is hollow 6 
so that the door can be filled with water to act as a shield when the door is in the down (closed) position.  7 
If the door is filled with water, the water must be pumped from the door before the door can be raised.  8 
Above the door is a reinforced concrete structure in which the door is raised to open the tunnel.  Electric 9 
hoists used for opening and closing the door are located on the top of this concrete structure. 10 


The storage area is that portion of the tunnel that extends southward from the water fillable door.  Inside 11 
dimensions of Tunnel Number 1 are 109.1 meters long, 6.7 meters high, and 5.9 meters wide.  Ceiling 12 
and walls are 35.6-centimeters thick and constructed of 30.5- by 35.6-centimeter creosote pressure treated 13 
Douglas fir timbers arranged side by side.  The first 30.5 meters of the east wall are constructed of 0.9-14 
meter-thick reinforced concrete.  A 40.8-kilogram/m2 mineral surface roofing material was used to cover 15 
the exterior surface of the timbers before placement of 2.4 meters of earth fill.  The earth cover serves as 16 
protection from the elements and as shielding.  The timbers that form the walls rest on reinforced concrete 17 
footings 0.9 meter wide by 0.3 meter thick.  The floor consists of a railroad track laid on a gravel bed.  18 
The space between the ties is filled to the top of tie with gravel ballast.  The tracks are on a 1.0 percent 19 
downward slope to the south to ensure that the railcars remain in their storage position.  A railcar bumper 20 
is located 2.4 meters from the south end of the tracks to act as a stop.  The capacity of the storage area is 21 
eight, 12.8-meter-long railcars. 22 


In June 1960, the first two railcars were loaded with a single, approximately 12.5-meter-long, failed 23 
separation column and placed in Tunnel Number 1.  Between June 1960 and January 1965, six more 24 
railcars were placed in Tunnel Number 1, filling the tunnel.  After the last car was placed in the northern-25 
most storage position (Position 8), the water fillable door was closed, filled with water, and deactivated 26 
electrically. 27 


Construction of Tunnel Number 2 was started and completed in 1964.  Like Tunnel Number 1, Tunnel 28 
Number 2 consists of three functional areas:  the water fillable door, the storage area, and the vent shaft.  29 
Construction of Tunnel Number 2 differs from that of Tunnel Number 1 as follows. 30 


• A combination of steel and reinforced concrete was used in the construction of the storage area 31 
for Tunnel Number 2 rather than wood timbers used in Tunnel Number 1. 32 


• Tunnel Number 2 is longer, with a storage capacity five times that of Tunnel Number 1. 33 
• The floor of Tunnel Number 2, outboard of the railroad ties, slopes upward to a height of 34 


approximately 1.8 meters above the railroad bed, whereas the floor in Tunnel Number 1 remains 35 
flat all the way out to the sidewalls. 36 


• The railroad tunnel approach to Tunnel Number 2 angles eastward then angles southward to 37 
parallel Tunnel Number 1.  The approach to Tunnel Number 1 is a straight extension southward 38 
from the PUREX Plant.  Center-line to center-line distance between the two tunnels is 39 
approximately 18.3 meters. 40 


The physical structure of the water fillable door at the north end of Tunnel Number 2 essentially is 41 
identical to the water fillable door for Tunnel Number 1.  The water fillable door for Tunnel Number 2 is 42 
approximately 57.9 meters south and 18.3 meters east of the water fillable door for Tunnel Number 1.  As 43 
of March 1997, the door is empty and there is no plan to fill the door. 44 


The storage area of Tunnel Number 2 is that portion of the tunnel extending southward from the water 45 
fillable door.  Construction of this portion of Tunnel Number 2 consists of a 10.4-meter diameter, steel 46 
(0.5 centimeter plate), and semicircular shaped roof, supported by internal I-beam wales attached to 47 
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external, reinforced concrete arches.  The concrete arches are 0.4 meter thick and vary in width from 1 
0.4 to 1.8 meters.  The arches are spaced on 4.8-meter centers.  This semicircular structure is supported on 2 
reinforced concrete grade beams approximately 1.8 meters wide by 1.2 meters thick (one on each side) 3 
that run the full length of Tunnel Number 2.  The interior and exterior surfaces of the steel roof are coated 4 
with a bituminous coating compound to inhibit corrosion.  The entire storage area is covered with 5 
2.4 meters of earth fill to serve as shielding. 6 


The nominal inside dimensions of Tunnel Number 2 are 514.5 meters long, 7.9 meters high, and 7 
10.4 meters wide.  However, because of the arch shaped cross-section of Tunnel Number 2 and entry 8 
clearance at the water fillable door, the usable storage area (width and height above top of rail) is 9 
6.7 meters high and 5.8 meters wide, the same dimensions as for Tunnel Number 1.  The floor consists of 10 
a railroad track laid on a gravel bed.  The space between ties is filled to the top of tie with gravel ballast.  11 
Commencing at the ends of the 2.4-meter-long ties, the earth floor is sloped upward on a 1 (vertical) to 12 
1.5 (horizontal) grades.  The tracks are on a 1/10 of 1 percent downgrade slope to the south to ensure the 13 
railcars remain in their storage position.  A railcar bumper is located 2.4 meters from the south end of the 14 
tracks to act as a stop.  The capacity of the storage area is 40, 12.8-meter-long railcars. 15 


The first railcar was placed in storage in December 1967.  Tables B.2 and B.3 contains an approximate 16 
inventory of waste stored in the PUREX Storage Tunnels. 17 


B.3 PUREX Containment Buildings 18 


Some mixed waste and debris remains in storage in the PUREX Plant, and are considered to be managed 19 
in a containment building.  These wastes consist of a steel open-top skid containing concrete chips from 20 
the floor or E-Cell (stored in F-Cell), and various pieces of discarded canyon process equipment, jumpers, 21 
(or isolated components thereof) and other discarded equipment from other on-site sources.  All such 22 
debris have been drained to the extent practicable of free liquids, and isolated as necessary to ensure any 23 
residual liquids cannot be released.  None of these pieces of debris is considered to contain free liquids.  24 
For purposes of dangerous waste regulation, the canyon deck and F-cell are considered a single 25 
containment building. 26 


B.3.1 PUREX Canyon Containment Building (F-Cell) 27 


Some mixed waste and debris remains in storage in the PUREX Plant, and are considered to be managed 28 
in a containment building.  These wastes consist of a steel open-top skid containing concrete chips from 29 
the floor or E-Cell (stored in F-Cell).  F-Cell is considered both a containment building and secondary 30 
containment for the tank systems contained within it. 31 


B.3.2 PUREX Canyon Deck 32 


Prior to pre-closure activities, various pieces of dangerous debris and equipment containing or 33 
contaminated with dangerous/mixed waste were stored on the PUREX Canyon Deck.  During pre-closure 34 
activities, these items were removed and placed in PUREX Storage Tunnel #2.  See the PUREX Facility 35 
Pre-Closure Work Plan (DOE/RL-95-78, Rev. 1).  Although the PUREX Canyon Deck no longer 36 
manages dangerous/mixed waste, it is still subject to the closure requirements of WAC 173-303-610 and 37 
40 CFR 264.1102, incorporated by reference by WAC 173-303-695. 38 


B.4 PUREX Canyon Tank Systems 39 


There are a total of 45 tank systems in the PUREX Plant that are regulated as dangerous waste 40 
management units, all of which were historically used for storage and treatment activities documented 41 
above.  All of these tank systems have been drained and flushed, and are considered empty with respect to 42 
dangerous waste regulatory requirements.  However, draining and flushing of these tank systems did not 43 
occur with 90 days of shutdown of the PUREX Plant, subjecting the tank systems to dangerous waste 44 
closure and permitting requirement.  PUREX Plant tank systems subject to closure and permitting 45 
requirements are documented in Addendum C, Table 4-2. 46 



http://www5.hanford.gov/arpir/?content=findpage&AKey=D197225297

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-610

http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr&sid=a88a2f03061cff288a08eee0df955430&rgn=div8&view=text&node=40:25.0.1.1.5.25.1.3&idno=40

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-695
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B.5 Identification/Classification and Quantities of Dangerous Waste 1 


B.5.1 PUREX Storage Tunnels #1 and #2 2 


This section provides information on how the chemical and physical characteristics of the mixed waste 3 
currently stored in the PUREX Storage Tunnels were determined so that the waste is stored and managed 4 
properly.  Table B.1 contains an approximation of the total amount of waste stored within the PUREX 5 
Storage Tunnels. 6 


Regulated material presently stored in the PUREX Storage Tunnels contains the following dangerous 7 
waste: 8 


• Lead (D008; EHW) 9 
• Mercury (D009; EHW) 10 
• Silver and silver salts (D001, D011; EHW) 11 
• Chromium (D007; EHW) 12 
• Cadmium (D006, WT02; DW) 13 
• Barium (D005; EHW) 14 
• Mineral Oil (WT02; DW). 15 


In general, dangerous waste is either attached to, contained within, or actually is material removed from 16 
the PUREX Plant and other onsite sources.  Waste inventory records will be kept in the Hanford Facility 17 
Operating Record, PUREX File.  Future storage of barium and selenium may occur in Tunnel Number 2.  18 
The only free liquid dangerous waste stored in the tunnels is elemental mercury.  The mercury is 19 
contained within thick walled (0.8-centimeter) thermowells.  The amount of mercury per thermowell is 20 
less than 1.7 liters. 21 


Other liquid containers, such as large discarded process tanks, are stored in the PUREX Storage Tunnels.  22 
These containers are 'empty' [WAC 173-303-160(2)(a)]. 23 


The only stored mixed waste that is designated as either reactive or ignitable (D001) is silver nitrate in the 24 
silver reactors [WAC 173-303-090(5)].  There is no mixed waste designated as reactive (D003).  The 25 
potential for ignition from this source is considered negligible because this material is dispersed on 26 
ceramic packing and is physically isolated from contact with any combustible material or ignition source. 27 


The following sections describe the specific waste containers associated with each dangerous waste 28 
constituent enumerated above. 29 


B.5.2 Lead 30 


Lead stored was used in various capacities during past Hanford Facility operations.  Primary functions of 31 
lead included use as weights, counterweights, and shielding.  Often the lead is encased in steel (carbon or 32 
stainless) to facilitate attaching to various types of equipment. 33 


Lead exhibits the characteristic of toxicity as determined by the toxicity characteristics leaching 34 
procedure and is designated D008 [WAC 173-303-090(8)].  The quantity of lead present could produce an 35 
extract greater than 500 milligrams per liter should the lead be exposed to a leachate.  However, because 36 
the bulk of the lead is encased in steel, is stored inside a weather tight structure, and is elevated above 37 
floor level on railcars that isolate the lead from other materials stored, the potential for exposure of bare 38 
lead to a leachate is considered negligible. 39 


Sampling and chemical analysis is not performed on lead associated with the material placed in the 40 
PUREX Storage Tunnels.  Therefore, the accuracy of the estimate on the amount of lead presently stored 41 
in each tunnel is limited to the data available from process knowledge.  Counterweights on equipment 42 
dunnage and lead used for shielding cannot be quantified by existing historical records and are not 43 
included for lead listed on Table B.1.  However, if removed from the tunnels, the material will be 44 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-160

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-090

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-090
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examined and any suspect attachments will be removed, evaluated, and disposed of in accordance with 1 
established methods. 2 


B.5.3 Mercury 3 


Mercury is contained within thermowells that are an integral part of spent reactor fuel dissolvers used at 4 
the PUREX Plant.  The dissolvers are large 304L stainless steel process vessels that are approximately 5 
2.7 meters in diameter, 7.3 meters tall, and weigh approximately 26,309 kilograms.  The outer shell is 6 
constructed of a 1-centimeter-thick plate.  The dissolvers were used in decladding and dissolving spent 7 
reactor fuel in the PUREX Plant. 8 


Depending on the specific dissolver in question, 19.1 or 45.4 kilograms of mercury (1.4 or 1.77 liters) 9 
were poured in each of the two thermowells per dissolver (38.2 or 90.8 kilograms total per dissolver) 10 
following vertical installation of the dissolvers inside the PUREX canyon and before the dissolver was 11 
installed in a process cell.  The mercury served to transfer heat from the dissolver interior to the 12 
thermohm temperature sensor mounted within the thermowell.  This mercury remains within the 13 
thermowells of discarded dissolvers.  In preparation for storage, the thermohms were removed and the 14 
upper end of each thermowell was plugged with a 304L stainless steel nozzle plug.  In storage, the 15 
discarded dissolver rests in an inclined position in a cradle on the railcar.  The mercury contained in the 16 
thermowells remains in the lower portion of each thermowell and, under normal conditions, is never in 17 
contact with the mechanical closure on the nozzle end of the thermowell. 18 


Mercury exhibits the characteristic of toxicity as determined by the toxicity characteristics leaching 19 
procedure and is designated D009 [WAC 173-303-090(8)]. 20 


The potential for mercury to become exposed to leachate is considered negligible.  The PUREX Storage 21 
Tunnels are designed and constructed as weather tight structures.  Further, the mercury is encased in a 22 
stainless steel pipe within a stainless steel vessel that is stored on a railcar above the floor level of the 23 
tunnels.  Therefore, exposure of the mercury stored in the tunnels to leachate is not considered a credible 24 
occurrence. 25 


Sampling and chemical analysis is not performed on mercury associated with the dissolvers stored in 26 
Tunnel Number 2.  The quantity of mercury present in each thermowell is documented on Table B.1. 27 


B.5.4 Silver 28 


Silver, mostly in the form of silver salts deposited on unglazed ceramic packing, is contained within the 29 
discarded silver reactors stored in Tunnel Number 2.  The silver reactors were used to remove iodine from 30 
the off-gas streams of the spent reactor fuel dissolvers.  The reactor vessel is approximately 1.4 meters in 31 
diameter by 4.1 meters tall and is constructed of 1-centimeter 304L stainless steel.  The vessel contains 32 
two 1.2-meter-deep beds of packing.  Each bed consists of a 30.5-centimeter depth of 2.5-centimeter 33 
unglazed ceramic saddles topped with a 0.6-meter depth of 1.3-centimeter unglazed ceramic saddles.  The 34 
two beds are separated vertically by a distance of about 0.6 meter, and each bed rests on a support made 35 
of stainless steel angles and coarse screen.  The packing was coated initially with 113.4 kilograms of 36 
silver nitrate used for iodine retention.  Nozzles on the top of the reactor were provided to allow flushing 37 
and/or regeneration of the packing with silver nitrate solution as the need arose. 38 


Because of competing reactions, which include conversion of silver nitrate to silver iodide, reduction of 39 
silver nitrate to metallic silver, and formation of silver chloride, the packing of a stored silver reactor 40 
contains a mixture of silver nitrate, silver halides, and silver fines. 41 


Silver salts exhibit the characteristics of toxicity as determined by the toxicity characteristics leaching 42 
procedure and are designated D011 [WAC 173-303-090(8)].  Silver salts exhibit the characteristic of 43 
ignitability, and are designated as D001 [WAC 173-303-090(5)]. 44 


The potential of silver, including silver salts, stored in the PUREX Storage Tunnels to become exposed to 45 
leachate is considered negligible.  Silver is contained within a stainless steel vessel, stored inside a 46 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-090

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-090

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-090
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weather tight structure, and elevated above floor level on a railcar.  Therefore, exposure of the silver 1 
stored in the tunnels to leachate is not considered a credible occurrence.  In addition, the contained silver 2 
is isolated from contact with any combustibles; therefore, the possibility of ignition is considered 3 
extremely remote. 4 


Provisions for taking samples of the packing were not provided in the design of the vessels.  Therefore, 5 
sampling and chemical analysis are not performed for silver salts before placing a silver reactor in 6 
storage.  However, for accountability, the total silver content (Table B.1) is considered silver nitrate, the 7 
salt that exhibits the characteristics of both ignitability and toxicity. 8 


The quantity of silver salts contained within a discarded silver reactor is a function of silver nitrate 9 
regeneration history.  Hanford Facility Operating Record, PUREX File (process knowledge) of 10 
regenerations and flushes are used to estimate the total accumulation of silver within each reactor. 11 


B.5.5 Chromium 12 


Presently, chromium stored in Tunnel Number 2 is contained within a failed concentrator removed from 13 
the PUREX Plant, and within stainless steel containers received from the 324 Building.  The concentrator 14 
is a vertical tube structure that was used to concentrate aqueous streams from the final uranium cycle, 15 
final plutonium cycles, final neptunium cycles, and condensate from the acid recovery system for recycle.  16 
Following service, the concentrator was inspected and found to contain silicate solids with high levels of 17 
chromium from the corrosion of stainless steel.  The existence of chromium within the 324 Building 18 
waste was determined through process knowledge.  Chromium exhibits the characteristic of toxicity as 19 
determined by the toxicity characteristics leaching procedure and is designated D007 20 
[WAC 173-303-090(8)].  The potential for the chromium stored in Tunnel Number 2 to become exposed 21 
to leachate is considered negligible.  Tunnel Number 2, is designed and constructed to be weather-tight.  22 
Further, the chromium is encased within stainless steel vessels and containers that are stored on railcars 23 
above the floor level of the tunnel.  Therefore, exposure of the chromium stored in the tunnel to leachate 24 
is not considered a credible occurrence. 25 


The quantity of chromium within the concentrator was estimated by calculating the volume of silicate 26 
solids and the percentage of chromium within the silicate solids.  The quantity of chromium in the 27 
324 Building waste was based on process knowledge. 28 


B.5.6 Cadmium 29 


Presently, cadmium stored in the PUREX Storage Tunnel Number 2 is associated with shielding and with 30 
a dissolver moderator removed from the PUREX Plant, and within stainless steel containers received 31 
from the 324 Building.  The cadmium was used to shield equipment and consists of sheets of the metal 32 
attached to lead, both of which could be encased in steel.  The cadmium received from the 324 Building 33 
was used in waste technology research and development programs. 34 


The dissolvers are annular vessels that are geometrically favorable for criticality safety.  The dissolvers 35 
were placed over cadmium lined (neutron absorbers) moderators for additional criticality safety.  The 36 
moderator is a centrally located, cylindrical, cadmium-jacketed 0.08-centimeter-thick concrete 15.2-37 
centimeter-thick neutron absorber.  The moderators are approximately 4.4 meters tall by approximately 38 
1.5 meters outer diameter. 39 


Cadmium exhibits the characteristic of toxicity as determined by the toxicity characteristics leaching 40 
procedure and is designated D006 [WAC 173-303-090(8)].  If exposed to a leachate, the quantity of 41 
cadmium present could produce an extract having a concentration of greater than or equal to 1 milligram 42 
per liter, but less than 100 milligrams per liter; therefore, the mixed waste is managed as a WT02 43 
[WAC 173-303-100(5)]. 44 


The potential for the cadmium stored in Tunnel Number 2 to become exposed to leachate is considered 45 
negligible.  Tunnel Number 2 is designed and constructed to be weather-tight.  Further, the cadmium is 46 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-090

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-090

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-100
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stored on railcars above the floor level of the tunnel.  Therefore, exposure of the cadmium stored in the 1 
tunnel to leachate is not considered a credible occurrence. 2 


B.5.7 Barium 3 


Presently, barium is stored in Tunnel Number 2 in stainless steel containers received from the 4 
324 Building.  The waste was generated during numerous research and development programs conducted 5 
in B-Cell of the Waste Technology Engineering Laboratory (324 Building).  The existence of barium 6 
within the 324 Building waste was determined through process knowledge. 7 


Barium exhibits the characteristic of toxicity as determined by the toxicity characteristics leaching 8 
procedure and is designated D005 [WAC 173-303-090(8)]. 9 


The potential for barium stored in Tunnel Number 2 to become exposed to leachate is considered 10 
negligible.  Tunnel Number 2 is designed and constructed to be weather-tight.  Further, the barium is 11 
encased in steel containers stored on a railcar above the floor level of the tunnel.  Therefore, exposure of 12 
the barium stored in the tunnel to leachate is not considered a credible occurrence. 13 


B.5.8 Mineral Oil 14 


Presently, mineral oil is stored in Tunnel Number 2 in stainless steel containers received from the 15 
324 Building.  The mineral oil was used in the B-Cell viewing windows in the 324 Building.  Oil leaking 16 
from the windows was absorbed on rags and clay absorbent material. 17 


The material safety data sheet, for the mineral oil lists a lethal dose (LD50) of 2 grams per kilogram 18 
(dermal rabbit).  Therefore, the oil designates as a Toxic Category A, WT02 [WAC 173-303-100(5)]. 19 


The potential for the absorbed mineral oil stored in Tunnel Number 2 to become exposed to leachate is 20 
considered negligible.  Tunnel Number 2 is designed and constructed to be weather-tight.  Further, the 21 
mineral oil is encased in steel containers stored on a railcar above the floor level of the tunnel.  Therefore, 22 
exposure of the mineral oil stored in the tunnel to leachate is not considered a credible occurrence. 23 


B.6 PUREX Canyon Containment Building (F-Cell) 24 


Wastes in the PUREX Canyon Containment Building (F-Cell) are described as concrete chips and tank 25 
dunnage corrosion products from the floor of E-cell, and is stored in a steel open-top skid.  These wastes 26 
were designated at the time of generation as WT01, WT02, D005-8, D010, and D011. 27 


B.7 PUREX Canyon Deck 28 


All dangerous/ mixed debris and other wastes managed in the PUREX Canyon Deck containment 29 
building were removed during pre-closure work activities and stored in the PUREX Storage Tunnels.  See 30 
Section 2.2.2 of the PUREX Facility Pre-closure Work Plan, DOE/RL-95-78.  This containment building 31 
is, however, subject to the closure requirements of WAC 173-303-610 and 40 CFR 264.1102, 32 
incorporated by reference by WAC 173-303-695.  Wastes that were managed in the PUREX Canyon 33 
Deck containment building were designated as WT01, WT02, D005-8, D010, and D011.  Since wastes 34 
have been removed from the PUREX Canyon Deck containment building, and the Hanford Dangerous 35 
Waste permit does not authorize acceptance of any additional waste for management in this dangerous 36 
waste management unit, this waste analysis plan does not contain any waste characterization, or waste 37 
analysis or waste acceptance procedures for the PUREX Canyon Deck containment building. 38 


B.8 PUREX Canyon Tank Systems 39 


All PUREX canyon tank systems were drained and flushed during pre-closure work activities.  Therefore, 40 
none of the tank systems is considered to be managing dangerous or mixed wastes.  Refer to the PUREX 41 
Facility Pre-Closure Work Plan, (DOE/RL-95-78, Rev. 1), Section 7.1.  These tank systems are, subject 42 
to the closure requirements of WAC 173-303-610 and WAC 173-303-640.  Wastes managed in the 43 
PUREX Canyon Tank Systems were designated as WT01, WT02, WP01, WP02, and D001-D011.  Since 44 
wastes have been removed from the PUREX Canyon Tank Systems, and the Hanford Dangerous Waste 45 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-090

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-100

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-610

http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr&sid=a88a2f03061cff288a08eee0df955430&rgn=div8&view=text&node=40:25.0.1.1.5.25.1.3&idno=40

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-695

http://www5.hanford.gov/arpir/?content=findpage&AKey=D197225297

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-610

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-640
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Permit does not authorize acceptance of any additional waste for management in this dangerous waste 1 
management unit, this waste analysis plan does not contain any waste characterization, or waste analysis 2 
or waste acceptance procedures for the PUREX Canyon Tank Systems.  Additional information is located 3 
in Addendum C, Table C.2. 4 


B.9 PUREX Storage Tunnels Waste Acceptance Procedure 5 


The function of the PUREX Tunnels is to store mixed waste prior to processing for final disposal.  The 6 
first step in the waste acceptance process is that the generating organization documents the proposed 7 
shipment of waste for storage in the PUREX Storage Tunnels on a waste profile.  For purposes of this 8 
waste analysis plan, the generating organization is either the initial generator of the waste, or the 9 
organizational unit associated with another on-site dangerous waste management unit at which the waste 10 
is being managed. 11 


The waste profile documents the results of any waste sampling and chemical analysis, process knowledge, 12 
and/or inventory information from other onsite sources that describe the characteristics and quantities of 13 
mixed waste to be stored.  Information documented in the waste profile is specified in Sections B.4.2.1 14 
through B.4.2.4.  The waste profile must be completed before proceeding with waste verification. 15 


The second step in the waste acceptance process is to verify that the physical characterization of the waste 16 
designation information on the waste profile is complete and accurate as described in Sections B.4.2.1 and 17 
B.4.2.2, respectively, and that the waste shipment, as described by the waste profile, satisfies the waste 18 
acceptance criteria in Section B.4.5.  If all required information is properly documented on the waste 19 
profile, and all waste acceptance criteria are satisfied, the waste profile may be approved by the Permittee 20 
responsible for Closure Unit Group 25.  If approved, waste will be scheduled for shipment. 21 


When waste is placed in the storage tunnels, a work plan is typically prepared.  This work plan describes 22 
the overall transfer activities, and includes a storage tunnel checklist.  Waste is then shipped according to 23 
the work plan and the applicable waste transfer requirements of Permit Condition II.N.  Upon receipt of 24 
the waste shipment at the PUREX Tunnels, the waste is visually examined to ensure it matches that 25 
described in the waste profile and the waste transfer documentation required by Permit Condition II.N.  If 26 
these requirements are satisfied, the waste is placed in the PUREX Storage Tunnel according to the work 27 
plan and checklist noted above.  A copy of the approved waste profile, the waste transfer documentation, 28 
and any other supporting documentation will be placed in the Hanford Facility Operating Record, 29 
PUREX File required by Permit Condition II.I.2.  This information will be maintained for a minimum of 30 
5 years following closure of the PUREX Storage Tunnels. 31 


B.10 Physical Characterization of Material to be Stored 32 


Physical characterization of waste includes an evaluation of the following physical properties: 33 


• Length, width, and height 34 
• Gross weight and volume 35 
• Preferred orientation for transport and storage 36 
• Operational Considerations 37 


Information sources used in physical characterization include equipment fabrication and installation 38 
drawings, operational records, and process knowledge.  Physical characterization provides information 39 
necessary to place the waste and its container onto the railcar and place the railcar into the tunnel.  40 
Sufficient information must be available to ensure that incoming waste meets operational acceptance 41 
limits, e.g., physical size, ALARA concerns.  These operating acceptance limits are limits and controls 42 
imposed on a process or operation that, if violated, could jeopardize the safety of personnel, and could 43 
damage equipment, facilities, or the environment.  Operating specifications are determined on a case-by-44 
case basis from previous operating experience, process knowledge, and calculations.  Such information is 45 
also used to design and fabricate, if required, supports on the railcar. 46 
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Before removal from service, equipment that contains or may have contained wastes that are water 1 
soluble, or can be mobilized through water flushing will be flushed to minimize loss of products, to 2 
reduce contamination, and to reduce dangerous waste constituents present in a residual heel to 3 
nonregulated levels with respect.  When equipment is flushed, analysis of the rinsate is used to determine 4 
when these goals have been achieved. 5 


B.11 Verification of Waste Designation 6 


Waste designation of each container and its contents are documented on the waste profile prepared by the 7 
generator organization.  The Permittees responsible for Closure Unit Group 25 reviews this waste 8 
designation against the regulatory categories described in Section B.4.2.1 through B.4.2.4.  Waste 9 
containers are acceptable for storage in the PUREX Storage Tunnels if the generator-supplied waste 10 
designation is confirmed.  11 


B.11.1 Discarded Chemical Products 12 


The first category of dangerous waste designation is "Discarded Chemical Products" 13 
(WAC 173-303-081).  Existing waste in the PUREX Storage Tunnels does not designate as a discarded 14 
chemical product according to WAC 173-303-081, and the PUREX Storage Tunnels are not authorized 15 
for management of wastes designated as discarded chemical products. 16 


B.11.2 Dangerous Waste Sources 17 


The second category of dangerous waste designation is Dangerous Waste Sources (WAC 173-303-082).  18 
Existing waste in the PUREX Storage Tunnels does not designate as a discarded chemical product 19 
according to WAC 173-303-082, and the PUREX Storage Tunnels do not have authorization for 20 
management of wastes designated as listed wastes from dangerous waste sources. 21 


B.11.3 Dangerous Waste Characteristics 22 


The third category of dangerous waste designation is Dangerous Waste Characteristics 23 
(WAC 173-303-090).  The characteristics are as follows. 24 


• Characteristic of Ignitability – Existing waste in the PUREX Storage Tunnels containing solid 25 
silver nitrate has not been tested in accordance with 49 CFR 173, Appendix F.  However, the 26 
waste is assumed to be an oxidizer as specified in 49 CFR 173.127(a).  Therefore, the silver 27 
nitrate waste is assumed to exhibit the characteristic of ignitability under WAC 173-303-090(5) 28 
and is designated as D001.  Other wastes that may be accepted for storage in the PUREX Storage 29 
Tunnels in the future may designate as D001 ignitable waste, but such circumstances are 30 
considered unlikely.  Since there is no fire suppression system in PUREX Tunnel #2, PUREX 31 
Tunnel #2 is not authorized to accept any additional wastes designated as ignitable. 32 


• Characteristic of Corrosivity – Some of the material stored within the tunnels either has contained 33 
or has been in contact with corrosive liquids.  The standard operating procedure has been to flush 34 
vessels with water to recover as much special nuclear material as practical.  In addition, flushing 35 
removes much of the mixed waste contamination, minimizing the spread of contamination during 36 
handling.  For containers or vessels that are amenable to water flushing prior to acceptance in the 37 
PUREX Storage Tunnels, the final aqueous rinse is sampled and analyzed to confirm that the pH 38 
is greater than 2 and less than 12.5.  Therefore, the waste stored in the PUREX Storage Tunnels is 39 
not designated as corrosive waste.  The PUREX Storage Tunnels are not authorized to manage 40 
D002 corrosive dangerous waste. 41 


• Characteristic of Reactivity – Existing waste in the PUREX Storage Tunnels does not meet any of 42 
the definitions of reactivity as defined in WAC 173-303-090(7).  The waste material is not 43 
unstable, does not react violently with water, does not form explosive mixtures, and does not 44 
generate toxic gases.  Therefore, the waste stored in the PUREX Storage Tunnels does not 45 
designate as reactive waste.  The PUREX Storage Tunnels do not have authorization to manage 46 
D003 reactive dangerous waste. 47 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-081

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-081

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-082

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-082

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-090

http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr&tpl=/ecfrbrowse/Title49/49cfr173_main_02.tpl

http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr&sid=2137d690cdcc8b433cee05d3e7b20321&rgn=div8&view=text&node=49:2.1.1.3.8.4.25.8&idno=49
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• Characteristic of Toxicity – Lead, mercury, silver, chromium, barium, and cadmium appear on 1 
the Toxicity Characteristics list in WAC 173-303-090(8).  The quantity of these materials in 2 
containers stored in the tunnels is sufficient that, when tested according to the requirements of 3 
WAC 173-303-090(8)(a), the concentration of the extract could be above the limits identified in 4 
the list.  Therefore, this waste is designated D005, D006, D007, D008, D009, and D011.  The 5 
PUREX Storage Tunnels do not have authorization to manage D005, D006, D007, D008, D009, 6 
and D011 toxicity characteristic dangerous waste.  The PUREX Storage Tunnels do have 7 
authorization to manage waste exhibiting the toxicity characteristic for selenium (D010).  8 
Currently, there is no waste stored in the tunnels designates as D010.  There is a potential for 9 
waste with this waste number to be stored within the tunnels. 10 


B.11.4 Dangerous Waste Criteria 11 


The fourth category of dangerous waste designation is "Dangerous Waste Criteria" (WAC 173-303-100).  12 
The criteria are as follows: 13 


• Toxicity Criteria – Cadmium meets the toxicity criteria in WAC 173-303-100(5) when 14 
performing a book designation.  Because of the concentrations present, the waste containing these 15 
constituents is designated as dangerous waste (DW) and is assigned the dangerous waste number 16 
of WT02. 17 


• Persistence Criteria – Currently, no waste stored in the tunnels designates as persistent (WP01, 18 
WP02, or WP03) per WAC 173-303-100(6).  The PUREX Storage Tunnels do not have 19 
authorization to manage persistent waste. 20 


B.12 Identification of Incompatible Waste 21 


The next step is to ensure that sufficient information concerning the waste has been provided so the waste 22 
can be managed properly.  These safety issues primarily are related to prevention of unwanted chemical 23 
reactions that could create a catastrophic situation, such as a fire, an explosion, or a large chemical 24 
release, or that could cause a leak or rupture of containers managing waste in the PUREX Storage 25 
Tunnels.  More specifically, this includes identifying waste that may be incompatible with the container 26 
in which it is managed, or other wastes that may already be in storage in the PUREX Storage Tunnels. 27 


Because wastes expected to be managed in the PUREX Tunnels are expected to be entirely or almost 28 
entirely vessels associated with fuel reprocessing, it is unlikely that there will be any compatibility issues 29 
between wastes in different PUREX Storage Tunnel waste containers.  Therefore, no specific waste 30 
compatibility assessment procedure is included in this waste analysis plan.  Rather, waste compatibility 31 
will be addressed individually for each shipment of waste proposed for storage in the PUREX Storage 32 
Tunnels, based on eliminating or minimizing the possibility of unwanted chemical reactions that could 33 
create a catastrophic situation, such as a fire, an explosion, or a large chemical release. 34 


Since all containers expected to be managed in the PUREX Tunnels are discarded process vessels, the 35 
vessels are presumably designed to manage whatever residual wastes may remain in them.  In addition, all 36 
containers amenable to water flushing have been flushed such that the final rinsate and any remaining 37 
heel do not exhibit the characteristic of corrosivity, it is unlikely that any heel will be incompatible with 38 
the container in which it remains.  39 


B.13 Acceptance of Waste from Off-Site 40 


Due to the nature of wastes suitable for storage in the PUREX Storage Tunnels, it would be impractical to 41 
have wastes shipped from off-site.  Therefore, the PUREX Storage Tunnel #2 is not expected to accept 42 
waste generated off the Hanford Site.   43 


B.14 Waste Acceptance Criteria 44 


The waste acceptance criteria in Sections B.4.5.1 and B.4.5.2 must be satisfied for acceptance of waste for 45 
storage of waste in the PUREX Storage Tunnels.  Note that the U.S. Department of Energy may establish 46 
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other waste acceptance criteria in addition to those documented below pursuant to its authority under the 1 
Atomic Energy Act with respect to the radionuclide component of wastes.  Such waste acceptance criteria 2 
are not within the regulatory authority of the Hanford Dangerous Waste Permit. 3 


B.14.1 Physical Characteristics 4 


Each of the following physical characteristic waste acceptance criteria must be satisfied for a waste to be 5 
accepted for storage in PUREX Tunnel #2: 6 


• Waste containers must have physical dimensions (length, width, and height) that allow the 7 
container to be securely placed on a rail car and placed in the PUREX Storage Tunnel. 8 


• The container and the waste or waste residual it may contain must be within the gross weight 9 
and/or volume limitations of the rail car upon which the container will be placed. 10 


• There must be sufficient 11 
• Any preferred orientation for transport and storage must be documented, and the container placed 12 


on the rail car in that orientation. 13 
• Any physical characteristics with respect to operational considerations must be satisfied. 14 
• The container must be drained of all free liquids to the extent technically practicable using 15 


reasonably available methods of draining or removing free liquids. 16 
• All openings in the containers must be properly and securely closed or sealed to ensure isolation 17 


of any waste contents from the environment, other containers, and wastes managed in other 18 
containers. 19 


B.14.2 Waste Designation Requirements 20 


Each of the following regulatory waste designation acceptance criteria must be satisfied for a waste to be 21 
accepted for storage in PUREX Tunnel #2: 22 


1. The waste in containers to be accepted in the future in the PUREX Tunnels must not designate for 23 
any dangerous waste numbers other than D005-D011, or WT02. 24 


2. All containers amenable to water flushing must be sufficiently flushed such that the final rinsate 25 
does not exhibit the characteristic of corrosivity as defined in WAC 173-303-090(6)(a)(i).  26 
Results of testing to demonstrate satisfaction of this requirement, including all applicable QA/QC 27 
information, must be documented in the waste profile prepared by the generator for the waste. 28 


B.14.3 Other Requirements 29 


All wastes and waste residuals must be compatible with the container in which they are managed to 30 
ensure container integrity is maintained during the period of storage in the PUREX Storage Tunnels.  31 
Wastes in each container to be accepted for storage in the PUREX Storage Tunnels must be documented 32 
as being compatible with other wastes that may be in the PUREX Storage Tunnels, consistent with the 33 
potential for spills or releases of such waste. 34 


B.15 Waste Analysis Parameter Selection and Rational 35 


Process knowledge of the characteristics and the quantities of the dangerous waste to be stored in the 36 
PUREX Storage Tunnels is sufficient to properly designate and manage the stored waste. 37 


The waste currently stored in the tunnels is lead, mercury, chromium, cadmium, barium, mineral oil, 38 
silver, and silver salts.  Sampling and chemical analysis of the lead, mercury, cadmium, barium, mineral 39 
oil, or chromium to confirm their presence would not provide additional data beneficial to proper 40 
management of the waste and would not comply with ALARA principles.  The silver salts are dispersed 41 
over a large area on ceramic packing contained within a large stainless steel reactor vessel.  42 
Representative sampling of the ceramic packing is not considered practical and therefore was not 43 
performed. 44 
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If sampling is required for operation of the PUREX Storage Tunnels, appropriate sampling and analysis 1 
requirements will be incorporated into this Addendum through the permit modification process.  For 2 
waste received from other Hanford Facility activities, existing sampling, chemical analysis, and/or 3 
process knowledge documentation is used to confirm the characteristics and quantities of mixed waste to 4 
be stored. 5 


The only analysis presently necessary for acceptance of wastes for management in the PUREX Tunnels is 6 
a demonstration that final in-place aqueous rinsate from discarded vessels amenable to water flushing 7 
does not exhibit the characteristic of Corrosivity.  The pH is determined by a pH meter using 8 
U.S. Environmental Protection Agency (EPA) Test Method 9040 or 9041 in Test Methods for the 9 
Evaluation of Solid Waste:  Physical/Chemical Methods (EPA 1986).  Such sampling and rinsate 10 
designation will be conducted according to the generator requirements of WAC 173-303-170.  Results of 11 
this sampling and analysis will be documented in the waste profile that must be prepared for each waste 12 
stream accepted for management in the PUREX Tunnels.  Sampling pursuant to this waste analysis plan 13 
will not be performed on any waste currently stored in the PUREX Storage Tunnels.  Therefore, no waste 14 
analysis parameters, waste analysis requirements or sampling procedures are included in this waste 15 
analysis plan. 16 


Should future operational requirements of the PUREX Storage Tunnels or the PUREX Canyon. 17 


B.15.1 Rationale for Parameter Selection 18 


Refer to Section B.5 above. 19 


B.15.2 Special Parameter Selection 20 


Refer to Section B.5 above. 21 


B.15.3 Sampling Procedures 22 


Refer to Section B.5 above. 23 


B.16 Waste Re-Evaluation Frequencies 24 


Re-evaluation of waste within the PUREX Storage Tunnels or the PUREX Canyon Containment Building 25 
(F-Cell) will not occur because of the personnel and environmental exposure to mixed waste.  In addition, 26 
waste re-evaluation is not practical due to the way the railcars are positioned in the tunnels, and the lack 27 
of crane capacity in the PUREX Canyon to remove the cover blocks from F-Cell.  The waste is expected 28 
to remain stable, obviating the need for periodic waste re-evaluation. 29 


B.17 Compliance with Land Disposal Restriction (LDR) Requirements 30 


No treatment of dangerous or mixed waste will occur in Closure Unit Group 25 dangerous waste 31 
management units, so no sampling and analysis requirements associated with demonstrating compliance 32 
with LDR treatment standards are included in this waste analysis plan.  Addendum C, Section C.1.6.2 33 
documents the means of demonstrating compliance with other LDR requirements.  Wastes managed in 34 
Closure Unit Group 25 dangerous waste management units that do not satisfy applicable LDR treatment 35 
standards will be addressed in the Hanford Federal Facility Agreement and Consent Order (HFFACO, or 36 
Tri-Party Agreement) milestone M-26 LDR report. 37 


B.18 Recordkeeping 38 


Records associated with this waste analysis plan and waste verification program will be maintained in the 39 
Hanford Facility Operating Record, PUREX File required by Permit Condition II.I.2.  These records will 40 
be maintained until closure of the PUREX Storage Tunnels.  Records associated with the waste inventory 41 
will be maintained for 5 years. 42 
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B.19 References 1 


Ecology, EPA, and DOE, 2003, Hanford Federal Facility Agreement and Consent Order, Washington 2 
State Department of Ecology, U.S. Environmental Protection Agency, and U.S Department of Energy, 3 
Richland, Washington, amended periodically. 4 


Table B.2.  PUREX Storage Tunnels #1 Inventory 5 


PUREX #1 Storage Tunnel (218-E-14) 6 
Tunnel #1 is at its Capacity as of 1/22/65 7 


PUREX #1 Storage Tunnel is located at the southeast end of the PUREX Plant and is an extension of the 8 
railroad tunnel.  The storage area is approximately 109 meters long, 6.9 meters high, and 5.8 meters wide.  9 
The tracks have a one percent downgrade toward the south end of the tunnel.  The capacity of the Storage 10 
Tunnel is eight modified railroad cars, 12.8 meters long. 11 


Position PUREX #1 Storage Tunnel (218-E-14) 


1. & 2. HA column and miscellaneous jumpers in box. 
Placed in Tunnel #1 on 6/60, HA 4,700 Cu. Ft.  Jumpers 2,190 Cu. Ft., Pb-~115 Kg 


3. E-F11 #1 (1WW Waste) Concentrator failed 7/24/60. 
Placed in Tunnel #1 on 7/29/60, 1,900 Cu. Ft. 


4. G-E2 Centrifuge, miscellaneous jumpers in box, and two tube bundles. 
Placed in Tunnel #1 on 12/24/60.  (FUG SER# 762) 2,465 Cu. Ft., Pb-~115 Kg., 


5. E-H4 (3WB) Concentrator failed 1/4/61. 
Placed in Tunnel #1 on 1/4/61, 2,336 Cu. Ft. 


6. E-F6 (2\NW Waste) Original Concentrator failed 4/21/61. 
Placed in Tunnel #1 on 4/21/61, 2,336 Cu. Ft. 


7. E-F11 (1WW Waste) #2 Concentrator failed 2/1/62. 
Placed in Tunnel #1 on 2/8/62, 2,336 Cu. Ft. 


8. E-F6 (2WW Waste) #3 Spare Concentrator failed 5/23/64. 
Placed in Tunnel #1 on 1/22/65 Flat Car 3621, 2400 Cu. Ft. 


 12 
13 
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Table B.3.  PUREX Storage Tunnels #2 Inventory 1 


The storage area is approximately 514.5 meters long, 7.9 meters high, and 10.4 meters wide.  The tracks 2 
have a one percent downgrade toward the south end of the tunnel.  The capacity of the Storage Tunnel is 3 
38-40 modified railroad cars, 12.8 meters long.  The Tunnel contains 21 cars as of 2/95. 4 


Position PUREX #2 Storage Tunnel (218-E-15) 


1. E-F6 # (2WW Waste) Concentrator, TK F 15-2, one tube bundle and agitator motors. 
Placed in Tunnel on 12/12/67 on Car 61439.  2,400 Cu. Ft. 


2. E-F6 #5 (E-H4 3WB) Concentrator, two tube bundles. 
Placed in Tunnel on 3/26/69, on Car MILW 60883, 2,400 Cu. Ft. 


3. E-F6 #6 (2WW Waste) Concentrator, two tube bundles failed. 
Placed in Tunnel on 3/19/70, on Car 3612, 2,400 Cu. Ft. 


4. L Cell Package in a sealed steel box (H2-66012). 
Placed in Tunnel on 12/30/70 on Car MILW 60033, 2,400 Cu. Ft. 


5. F2 Silver Reactor, F6 Demister, Vessel Vent Line, Steel Catwalk and Guard Rails, 
Placed in Tunnel on 2/26/71, on Gondola Car 4610, 2,400 Cu. Ft., Ag-~625 Kg 


6. Modified A3-1 tower, scrubber, liquid, and vapor line. 
Placed in Tunnel on 12/12/71, on Gondola Car 4611, 2,400 Cu. Ft. 


7. A3 Dissolver. 
Placed in Tunnel on 12/22/71, on 9 Ft. shortened Car B58, 2,400 Cu. Ft., Hg ~45 Kg. 


8. A1W1 Fuel ends in steel liner box and NPR fuel handling equipment, used with the suspected 
canisters. 
Placed in Tunnel on 8/29/72, 800 Cu. Ft., on Car 19808 


9. C3 Dissolver. 
Placed in Tunnel on 9/30/72, on Car 19811, 1590 Cu. Ft., Hg-~45 Kg. 


10. E-H4 (3WB) Concentrator, #61 tube bundle, prototype cooling coil, and F-Fl Filter Tank. 
Placed in Tunnel 8/30/83, on Car CDX-1, 2,400 Cu. Ft. 


11. A3 Dissolver (Vessel #10 and Heater Vessel #6). 
Placed in Tunnel on 1/18/86, on Car 3613, 3960 Cu. Ft. Hg-~40 Kg., Cd-~43 Kg 


12. White box (H2-58456) containing eight tube bundles #S 57. 


13. J5 Tank (Vessel #30), FL condenser (Vessel #13), and F12-B Cell Block, old four-way dumper, 
disc yoke, and flange plate. 
Placed in Tunnel on 1/21/86, on Car 19806, 2,500 Cu. Ft.  


14. L-l Pulser, 2-column cartridges, 1-jumper cutter, 3-jumper alignment tools, 9-exterior dumping 
trunnions, 10-pumps, 3-agitators, 4-tube bundles, 2-vent jumpers, and 7-yokes. 
Placed in Tunnel on 11/18/87, on Car PX-10 (10A-19380) & Rack H2-96629.50.  50 tons, 
3,600 Cu. Ft., Pb-~2540 Kg. 


15. Silver Reactor, E-F2 steam heater, and storage liner (H2-65095), full of cut up jumpers. 
Placed in Tunnel on 5/13/88, on Car PX-9 (10A-19809) & S/R Cradle SK-GLR-11-2-87, 
20 tons, 2,775 Cu. Ft., Cd-~13 Kg., Ag-~115 Kg., Pb-~230 Kg.  
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Position PUREX #2 Storage Tunnel (218-E-15) 


16. E-J8-1 Unitized Concentrator Vessel #1 H2-52477, failed 3/11/89. 
Placed on storage Car H2-99608, Px-6 (10A-19028) and in #2 Tunnel 4/6/89 graveyards, 
estimated 42 tons, 6,000 Cu. Ft. 


17. North storage liner H2-65095 containing six pumps, one agitator, and cut up jumper (14 tons).  
South storage liner H2-65095 containing one pump, one #15 yoke and cut up jumpers 
(11.5 tons). 
Placed on storage Car PX-19 (10A-19030) and in #2 Tunnel on days 8/5/89, estimated 
25.5 tons, 2,574 Cu. Ft.  


18. T-F5 Acid absorber, ID#1-T-F5/F-168713, H2-52535 and H2-52487/488. 
Placed on storage Car PX-2 and in #2 Tunnel on 4/8/94, estimated 22 tons, 835 Cu. Ft. 


19. Four metal liner storage boxes H-2-65095-3/H-2-100187-0 containing failed jumpers and 
miscellaneous obsolete canyon equipment items. 
Placed on storage Car PX-23 and in #2 Tunnel 9/16/94, estimated  60 tons, 4032 Cu. Ft. 


20. E-H4-1 unitized concentrator (H-2-52477/56213)/(E-H4-1). 
Placed in Tunnel on 1/27/95, on Car Px-28, estimated 40 tons, 5,760 Cu. Ft., Cr-~8 Kg. 


21. Tank E-5 (H-2-52453)/(F-166955), lead storage box assembly (H-2-131629)/ (H-2-131629-1), 
H4 concentrator tower (H-2-58102)/(F-223017-CBT-4), hot shop cover plate (H-
252222)/(”Q”), tube bundle wash capsule (H-2-58647), dissolver charging insert (H-2-75875)/ 
(H-2-75875-1), lifting yoke #7A (H-2-96837), lifting yoke #9 (H-2-52458) 
Placed in tunnel on 2/8/95 on Car PX-3609, estimated 44 tons, 3,457 Cu. Ft., Pb-~1830 Kg 


22. Metal under box (H-2-65096) containing jumpers and failed/obsolete canyon equipment.  
F7 neutron monitor (H-2-75825), lead storage box (H-2-131629) containing jumper 
counterweights and miscellaneous lead items, scrap hopper (H-2-57347) containing 
miscellaneous canyon equipment, canister capping station (H-2-821831), test canister 
containing various lengths of carbon steel pipe. 
Placed in Tunnel on 3/11/06, on Car #3616, estimated weight 22 tons, 1,712 Cu. Ft., Pb-~3232 
Kg., Cd-~2 Kg. 


23. Two burial boxes (H-2-100187) containing jumpers and failed/obsolete canyon equipment, 
lifting yoke (H-2-99652). 
Placed in Tunnel 3-11-96 on Car #PX-31, estimated weight 21 tons, 2,116 Cu. Ft.  


24. Concrete burial box (H-1-44980) storing 8 containers of 324 Building, B-Cell waste; for 
additional details, refer to PUREX Work Plan WP-P-95-60. 
Placed in Tunnel on Car #PX-29, on 4/26/96, estimated weight 36 tons, 1,890 Cu. Ft.  Cd-~10.5 
kg., absorbed oil-~8.5 kg., Cr-~1 kg., Ba-~ 3 kg 


25. Concrete burial box (H-1-44980) storing 9 containers of 324 and 325 Building waste; for 
additional details, refer to PUREX Work Plan WP-P-96-015. 
Placed in tunnel on Car #10A-3619, on 6/12/96, estimated weight 46.5 tons, 1,890 Cu. Ft.  
Ba-~4g., Cd-<1g., Cr-~2g., Pb- <1g 


26. 20,000-gallon liquid waste tank Car HO-10H-18580, empty per RCRA. 
Placed in Tunnel on 6/19/96, approximately 30 tons. 







 WA7890008967, Part V, Closure Unit Group 25 
 PUREX 


Part V, Closure Unit Group 25-B.16 


Position PUREX #2 Storage Tunnel (218-E-15) 


27. 20,000-gallon liquid waste tank Car HO-10H-18579, empty per RCRA. 
Placed in Tunnel on 6/19/96, approximately 30 tons 


28. 20,000-gallon liquid waste tank Car HO-10H-18582, empty per RCRA. 
Placed in Tunnel 2, on 6/19/96, approximately 30 tons. 


 1 
  2 
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C. PROCESS INFORMATION 1 


C.1 PUREX Description 2 


The Plutonium-Uranium Extraction (PUREX) Complex, constructed in 1956, is located in the southeast 3 
portion of the 200 East Area of the Hanford Facility.  PUREX consists of the 202-A Building, the two 4 
PUREX Storage Tunnels, and various support structures.  The 202-A Building is a reinforced concrete 5 
structure approximately 306 meters long, 36 meters wide (at its maximum) and 30 meters high with 6 
approximately 12 meters of the height below grade.  The 202-A Building consists of three main structural 7 
components: (1) a thick-walled, concrete canyon containing remotely operated process equipment (in 8 
cells mostly below grade); (2) the pipe and operating, sample, and storage galleries; and (3) an annex that 9 
included offices, process control rooms, laboratories, and building services.  PUREX contains tank, 10 
containment building, and miscellaneous unit dangerous waste management units, as described in this 11 
Addendum. 12 


C.2 Production Process Information 13 


The PUREX process was an advanced solvent extraction process that replaced the Reduction-Oxidation 14 
(REDOX) process.  The PUREX process used a recyclable salting agent, nitric acid (which greatly 15 
lessened costs and the amount of waste generated), and tri-butyl phosphate (TBP) in a normal paraffin 16 
hydrocarbon (NPH) solution as a solvent.  TBP/NPH proved to be a much safer and more effective 17 
solvent than methyl isobutyl ketone (REDOX’s solvent) for recovering uranium and plutonium from 18 
nitric acid solutions of irradiated uranium. 19 


The main purpose of PUREX was to extract, purify, and concentrate plutonium, uranium, and neptunium 20 
contained in irradiated uranium fuel rods discharged from Hanford Site reactors.  The chemical separation 21 
processes were based on dissolving fuel rods in nitric acid and conducting multiple purification operations 22 
on the resulting aqueous nitrate solution.  The driving forces for the separations consisted of chemically 23 
changing the valence of specific radionuclides so they could selectively be extracted or stripped from the 24 
organic phase.  25 


C.3 PUREX Dangerous Waste Management Units 26 


The following sections briefly describe the tanks, containment building, and miscellaneous unit dangerous 27 
waste management units in PUREX.  Table B-1 in Addendum B summarizes the regulatory status of each 28 
group of PUREX dangerous waste management units with respect to permit authorization to manage 29 
existing waste as of the effective date of this permit, and to accept additional waste. 30 


C.3.1 Tank Systems 31 


There are a total of 45 tanks in the PUREX complex that are regulated as dangerous waste management 32 
units, all of which were historically used for storage and/or treatment activities.  All of these tanks have 33 
been drained and flushed, and are considered empty with respect to dangerous waste regulatory 34 
requirements.  However, draining and flushing of these tanks did not occur within 90 days of shut-down 35 
of PUREX, subjecting the tanks to dangerous waste closure requirements.  PUREX tanks subject to 36 
closure requirements in the Hanford dangerous waste permit are documented in Table 4-2 below.  The 37 
scope of these closure requirements includes all corresponding ancillary equipment physically within the 38 
202-A Building. 39 


C.3.2 Containment Building 40 


Some mixed waste debris remains in storage in the PUREX, 202-A Building, managed in a containment 41 
building.  The wastes in the containment building consist of a steel open-top skid containing concrete 42 
chips from the floor or E-Cell (stored in F-Cell), and various pieces of discarded canyon process 43 
equipment, jumpers (or isolated components thereof) and other discarded equipment from other on-site 44 
sources.  All such debris have been drained to the extent practicable of free liquids, and isolated as 45 
necessary to ensure any residual liquids cannot be released.  None of these pieces of debris are considered 46 
to contain free liquids. 47 
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C.3.3 Miscellaneous Units 1 


PUREX includes two miscellaneous units used for the storage of waste and debris from PUREX and 2 
other onsite sources.  These storage tunnels were designed and constructed to provide a means of 3 
protecting personnel and the environment from exposure to mixed waste associated with stored material, 4 
preventing spills or releases of dangerous waste or dangerous constituents, and to provide quick and easy 5 
storage of failed equipment.  This design also serves to protect personnel and the environment from the 6 
dangerous waste component of the mixed waste stored inside the tunnels.  Both mixed waste and 7 
radioactive waste without a dangerous component (non-mixed radioactive waste) is stored in the tunnels 8 
on railcars.  Tunnel 1, designated 218-E-14, is 5.8 meters wide by 6.7 meters high by 109 meters long and 9 
provides storage for eight railcars.  Storage Tunnel 1 was filled in 1965 and was sealed.  Storage 10 
Tunnel 2, designated 218-E-15, is 5.8 meters wide by 6.7 meters high by 514 meters long and provides 11 
storage space for 40 railcars.  Presently, 28 railcars reside in Storage Tunnel 2. 12 


The PUREX Storage Tunnels are permitted as a miscellaneous unit under WAC 173-303-680.  13 
WAC 173-303-680 requires that miscellaneous unit permit conditions include those regulatory 14 
requirements of other types of dangerous waste management units that are appropriate for the 15 
miscellaneous units being permitted.  Because the construction and operation of the PUREX Storage 16 
Tunnels most closely resemble those of a container storage unit, regulatory requirements applicable to the 17 
PUREX Storage Tunnels are largely drawn from container storage unit requirements. 18 


 19 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-680
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Table C.1.  PUREX Plant Tanks 1 


Vessel ID Location Capacity 
TK-D5 D Cell 19,851 
TK-E5 E Cell 19,873 
TK-E6 E Cell 19,813 
TK-F3 F-Cell 19,964 
TK-F4 F-Cell 19,592 
T-F5 F-Cell 1,132 
E-F11 F-Cell 9,804 
TK-F15 F-Cell 19,419 
TK-F16 F-Cell 19,870 
TK-F18 F-Cell 19,798 
TK-G1 G-Cell 18,662 
TK-G2 G-Cell 7,064 
T-G2 G-Cell 8,248 
TK-G5 G-Cel 55,403 
TK-G7 G-Cell 50,827 
TK-G8 G-Cell 19,881 
TK-H1 H-Cell 19,593 
T-H2 H-Cell 7,003 
E-H4 H-Cell 10,137 
TK-J1 J-Cell 19,926 
TK-J3 J-Cell 19,911 
T-J6 J-Cell 6,057 
T-J7 J-Cell 6,730 
TK-J21 J-Cell 1,162 
T-J22 J-Cell 568 
T-J23 J-Cell 393 
TK-K1 K-Cell 19,828 
T-K2 K-Cell 5,194 
T-K3 K-Cell 6,507 
T-K6 K-Cell 19,593 
T-L2 L-Cell 447 
TK-L3 L-Cell 488 
T-L4 L-Cell 139 
TK-M2 M-Cell 6,852 
TK-Q21 Q-Cell AMU 81 
TK-Q22 Q-Cell AMU 968 
TK-R1 R-Cell 18,121 
TK-R2 Q-Cell AMU 6,746 
T-R2 Q-Cell AMU 8,282 
TK-R7 Q-Cell AMU 35,174 
TK-U3 U-Cell 31,124 
TK-U4 U-Cell 31,184 
TK-P4 203-A 402,930 
TK-40 211-A 247,360 
TK-156 AMU 1,533 
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C.4 PUREX Storage Tunnels Operations 1 


This section describes the selection, characterization, preparation, placement, and removal activities 2 
associated with storage of mixed waste in the PUREX Storage Tunnels. 3 


C.4.1 Preparation for Tunnel Activities 4 


Management, with the concurrence of an appropriate cognizant engineer, determines when material is to 5 
be removed and transported to the PUREX Storage Tunnels.  A job specific work plan describing the 6 
overall transfer activities is prepared. 7 


C.4.2 Storage/Removal Equipment Preparation 8 


A remotely controlled, battery-powered locomotive normally was used to move railcars into and out of 9 
the PUREX Storage Tunnels.  Other mechanical means such as a standard locomotive or a winch also can 10 
be used independently or in combination with the remote locomotive should the need arise.  Use of the 11 
remote locomotive is described in this Addendum, as this represents the normal placement and removal of 12 
railcars at the PUREX Storage Tunnels.  Should storage activities require the use of a mechanical means 13 
other than the remote locomotive to place or withdraw a railcar, methods for that application will be 14 
developed, and submitted to Ecology for approval. 15 


Any activities other than those identified here will require a Class 1 prime modification.  Preparations 16 
associated with use of the remote-controlled locomotive include the following: 17 


• Reverse actions taken to deactivate the PUREX Storage Tunnels 18 
• Charging the batteries for both the locomotive and the radio transmitter 19 
• Performing operational checks 20 
• Installing a plastic shroud over the locomotive to facilitate decontamination 21 
• Installing an anticoupling device on the south coupler of the locomotive (storage only) 22 
• Performing physical inspections of the railroad track within the railroad tunnel to ensure that the track 23 


switches are positioned properly and the track is clear of obstructions 24 
C.4.3 Water-Fillable Door Preparation 25 


Each PUREX Storage Tunnel has a water-fillable door that isolates the storage area from the PUREX 26 
railroad tunnel.  Currently, the water-fillable door to Tunnel 2 is empty and is not expected to be filled.  27 
Operational checks are performed on the door hoists.  Before performing operational checks on the water-28 
fillable door, the operator confirms with a dispatcher that the railroad tunnel area is clear of personnel. 29 


C.4.4 Other Preparation Tasks  30 


Before material storage, the storage tunnel exhaust fan is verified to be operating.  Labels will be attached 31 
to the railcar in accordance with WAC 173-303-395(6) and WAC 173-303-630(3) if the material contains 32 
dangerous waste components. 33 


C.4.5 Tunnel Storage Activities 34 


This section describes the placement of material within the PUREX Storage Tunnels. 35 


C.4.5.1 Physical Characterization of Material to be Stored 36 


Physical characterization includes an evaluation of the following physical properties: 37 


• Length, width, and height 38 
• Gross weight and volume 39 
• Preferred orientation for transport and storage 40 
• Presence of mixed waste 41 


Information sources used in physical characterization include equipment fabrication and installation 42 
drawings, operational records, and process knowledge.  Physical characterization provides information 43 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-395

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-630
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necessary to appropriately describe the mixed waste materials.  Such information also is used to design 1 
and fabricate, if required, supports on the railcar. 2 


Specific material known to contain constituents that would cause the equipment to be designated as mixed 3 
waste is discussed in the waste analysis plan in Addendum B.  The material includes but is not limited to 4 
dissolvers that contain elemental mercury; silver reactors that contain silver salts; jumpers and other 5 
equipment that have elemental lead counterweights; a concentrator that contains chromium; neutron 6 
absorbing equipment containing cadmium.  Characteristics of these materials when stored as mixed waste 7 
are described in Addendum B.  Waste transferred to the PUREX Storage Tunnels from other than 8 
PUREX also would be physically characterized. 9 


C.4.5.2 Material Flushing 10 


Before removal from service, the material from PUREX was flushed to minimize loss of products, to 11 
reduce contamination, and to minimize the quantity of mobile or water-soluble dangerous waste 12 
constituents present in any residual heel. 13 


C.4.5.3 Railcar Preparation 14 


Railcars are modified to serve as dedicated storage platforms and transporters for material placed in the 15 
PUREX Storage Tunnels.  The wooden decking on the railcars is removed to minimize the amount of 16 
combustible material placed in the PUREX Storage Tunnels.  The south coupler is disabled or removed to 17 
prevent the railcar from coupling to the railcar stored ahead.  Brakes are disabled to ensure freewheeling 18 
of the railcar.  Steel decking, catch pans filled with absorbent, and equipment cradles are provided as 19 
needed to modify the railcar for its specific task. 20 


C.4.5.4 Placement of Material into Storage Position 21 


With all preparations complete and with management approval, the transfer of material to the PUREX 22 
Storage Tunnels proceeds as follows. 23 


• The water-fillable door to the storage tunnel is opened 24 
• The railcar is loaded as specified in the storage tunnel checklist 25 
• An inventory of items loaded on the railcar and a record of their location on the railcar are 26 


recorded in the storage tunnel checklist 27 
• A survey is obtained of the loaded railcar at a distance commensurate with ALARA practices 28 
• The railcar is pushed into the storage tunnel to its storage position 29 


Once the railcar is in position, the water-fillable door is closed 30 


C.4.5.5 Removal of Stored Material 31 


Removal of material stored within the PUREX Storage Tunnels is not conducted routinely.  It is planned 32 
that the material will remain in storage until a means to accommodate processing and repackaging of the 33 
material for disposal or further storage or until another final disposition option becomes available.  34 
Removal of material from storage within the PUREX Storage Tunnels would proceed after the 35 
preparation activities identified in Section C.2.1. 36 


With all preparations complete and approval of management, removal of material from the storage area of 37 
the PUREX Storage Tunnels would proceed as follows. 38 


• The equipment that will be used to remove material is positioned in the PUREX railroad tunnel. 39 
• Verification is made that the PUREX railroad tunnel is configured properly to proceed with 40 


entrance into the PUREX Storage Tunnels (i.e., tunnel ventilation system is operating, the 41 
overhead door is closed and a survey of the area is performed for ALARA concerns). 42 


• The water-fillable door is opened. 43 
• The equipment that will be used to remove material is moved into the storage tunnel and 44 


connected to the railcar. 45 
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• Verification is made that the railcar is connected to the removal equipment and the railcar is 1 
extracted from the storage tunnel and positioned within the PUREX railroad tunnel. 2 


• The water-fillable door is closed. 3 


The loaded railcar retrieved from the tunnel would be remotely viewed and measurements may be 4 
obtained to determine the possibility of mixed waste containment failure during storage in the PUREX 5 
Storage Tunnels.  If evidence of containment failure is detected, the specific details (i.e., material, 6 
location on railcar, storage position) would be documented and attached to the waste tracking form.  This 7 
information would be maintained in the files and would be used to establish sampling locations within the 8 
tunnels at closure.  After remote viewing and surveying, the railcar and associated material may be 9 
prepared as required for transfer to an appropriate onsite dangerous waste management unit for treatment 10 
or further storage. 11 


C.4.5.6 Filling the Water-Fillable Door (Tunnel 2) 12 


If shielding beyond that provided by the empty water-fillable door becomes necessary, the door can be 13 
filled with water.  In the past, this was accomplished by connecting a fire hose from the water hydrant to 14 
the wall stub on the exterior of the door housing (Figure C.1).  Once the fire hose was in place, the 15 
hydrant valve was opened and the door was filled with water. 16 


The hydrant was closed by personnel when a high-level indicator light illuminated.  Although attendance 17 
by an operator is required at all times during filling operations, should the door overfill, excess water is 18 
channeled through a vent/spill pipe to the door sump.  A 15.2-centimeter drain is provided in each door 19 
sump.  Water accumulated in the door sump was pumped out to the Double-Shell Tank System, and the 20 
sump and drain were made inoperable during PUREX deactivation activities.  The drain was sealed 21 
during PUREX deactivation.  In the future, a temporary source of water could be provided for filling the 22 
water-fillable door, and any overflow will be hand pumped from the sump. 23 


C.4.6 Post-storage Activities 24 


Decontamination activities, if required, are performed following completion of the tunnel storage 25 
activities documented in Section C.1.5.5.  Management is notified of any unusual conditions observed 26 
during the storage/retrieval activities. 27 


C.4.7 Operation of the Tunnel Ventilation System 28 


The ventilation systems for Tunnel 1 and Tunnel 2 were designed to ventilate air from within the tunnels 29 
so the airborne contamination is vented through a HEPA filtered exhaust system. 30 


C.4.7.1 Tunnel 1 Ventilation 31 


Active ventilation of Tunnel 1 presently is not provided.  After placement of the last railcar into Tunnel 1, 32 
the tunnel was sealed.  As part of the sealing activities, the ventilation fan was deactivated electrically and 33 
the exhaust stack and filter were isolated from the system by installing blanks upstream and downstream 34 
of both the exhaust fan and filter and the stack was removed.  In the event railcar removal activities are 35 
initiated, it is planned that the ventilation system would be reactivated.  Operation of the ventilation 36 
system would be similar to that for Tunnel 2. 37 


C.4.7.2 Tunnel 2 Ventilation 38 


The Tunnel 2 ventilation system presently is inactive.  As part of PUREX deactivation, the water-fillable 39 
door and outer PUREX railroad tunnel door were sealed.  The seal may be temporary or permanent 40 
depending on the future need for storing waste in the tunnel.  The ventilation system may be operated 41 
continuously, or de-energized and reactivated during waste placement activities.  During deactivation, a 42 
blank was installed on the downstream side of the filter and the stack was capped.  While the Tunnel 2 43 
ventilation system is operating and the water-fillable door is closed, the exhaust system, which discharges 44 
approximately 100 cubic meters per minute, maintains a slightly negative pressure in the tunnel.  The 45 
exhaust air is replaced by infiltration around the water-fillable door and through the porosity of the tunnel 46 
structure (e.g., the rail-bed ballast).  When the water-fillable door is open (during transfer activities), 47 
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inward airflow is maintained through the open doorway.  This inward airflow channels airborne 1 
radioactive contamination away from both the railroad tunnel and personnel following railcars (if 2 
allowed) into the storage tunnel.  A HEPA filter provides filtration of all exhaust air before release to the 3 
atmosphere.  When the ventilation system is operating, the HEPA filter is tested in place at least annually 4 
to ensure radioactive particulate removal efficiency.  Exhausted air is sampled periodically and analyzed 5 
for airborne radionuclides. 6 


C.4.8 PUREX Storage Tunnel Containers 7 


This section describes the various types of containment used to isolate mixed waste stored in the PUREX 8 
Storage Tunnels.  The PUREX Storage Tunnels are considered to be a miscellaneous unit most closely 9 
resembling that of a container storage unit.  The mixed waste stored in the PUREX Storage Tunnels is 10 
managed in containers in a manner protective of human health and the environment. 11 


C.4.8.1 Containers with Free Liquids 12 


The only mixed waste stored as a free liquid is elemental mercury.  A small quantity, less than 1.7 liters, 13 
of mercury is contained in each of the two thermowells attached to and contained within each dissolver 14 
(Addendum B).  Primary containment of the mercury is provided by the all-welded construction of the 15 
thermowell itself, which is fabricated from 7.6-centimeter, Schedule 80, 304L stainless steel pipe.  The 16 
open upper end of the thermowell was plugged with a 304L stainless steel nozzle plug in preparation for 17 
storage.  The dissolver rests on a cradle on its railcar in an inclined position.  This ensures that the 18 
mercury remains in the lower portion of the thermowell and is not in contact with the mechanical closure 19 
on the nozzle end of the thermowell. 20 


A secondary containment barrier for mercury, should it leak from the thermowell, is provided by the 21 
dissolver itself.  The dissolver is a 304L stainless steel process vessel constructed from 1-centimeter-thick 22 
plate and is approximately 2.7 meters in diameter.  The dissolver is of all-welded construction and 23 
contains no drains or nozzle outlets in the bottom several feet of its lower section, which contains both 24 
thermowells. 25 


The 304L stainless steel used to contain the elemental mercury is both compatible with the waste itself 26 
and the storage environment.  The potential for significant deterioration of either the primary or secondary 27 
containment barrier material before closure is considered to be negligible. 28 


The dissolvers stored within the PUREX Storage Tunnels are not labeled as containing characteristic 29 
toxic mercury (D009) [WAC 173-303-090(8)(c)].  Procedures for labeling were not in place at the time of 30 
storage.  Personnel access into the storage area for purposes such as labeling is not feasible and cannot be 31 
justified under ALARA guidelines.  Based on ALARA, mixed waste presently within the PUREX 32 
Storage Tunnels will remain unlabeled.  However, during future transfers of mixed waste into the 33 
PUREX Storage Tunnels the railcars will be labeled as specified by WAC 173-303-395(6) and 34 
WAC 173-303-630(3). 35 


C.4.8.2 Containers without Free Liquids that do not Exhibit Ignitability or Reactivity 36 


Most lead is fully contained in all-welded encasements of either carbon steel or 304L stainless steel 37 
(Addendum B, Table B.1).  The encasement serves as support, protection against mechanical damage, and 38 
protection of the lead from exposure to the environment.  Also, lead has been placed in burial boxes of 39 
appropriate size.  The boxes provide secondary containment for the lead in the unlikely event the primary 40 
encasement should fail.  Although boxes may be open on the top, the PUREX Storage Tunnels are 41 
enclosed; therefore, the containers are protected from the elements. 42 


Both carbon steel and 304L stainless steel used to encase the lead are compatible with the waste and the 43 
storage environment.  Significant deterioration of either the primary or secondary containment barrier 44 
materials before closure is not considered to be credible. 45 


In the past, material that contains lead or that has encased lead attached was not labeled as containing 46 
characteristic toxic lead (D008) [WAC 173-303-090(8)], because the requirements were not yet on line.  47 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-090

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-395

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-630

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-090
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As stated in Section 4.2.1, personnel entry into the tunnel storage area for purposes of labeling would be 1 
inconsistent with ALARA guidelines.  However, during future storage of material containing lead the 2 
railcars will be labeled in accordance with WAC 173-303-395(6) and WAC 173-303-630(3). 3 


C.4.9 PUREX Storage Tunnels Container Storage Activities 4 


C.4.9.1 Protection of Extremely Hazardous Waste in Containers 5 


Because the PUREX Storage Tunnels are enclosed totally, protective covering from the elements and 6 
from run-on is provided for the storage of extremely hazardous waste.  Periodic inspection of the 7 
equipment stored in the PUREX Storage Tunnels is not feasible and cannot be justified under ALARA 8 
guidelines.  Safe management of this waste is based on the following considerations. 9 


The operation of the PUREX Storage Tunnels is passive, i.e., once a storage position is filled, the storage 10 
position remains undisturbed until closure. 11 


Extremely hazardous waste in containers as of the effective date of this permit has already been 12 
documented to be compatible with its storage container and the storage environment.  For any additional 13 
waste which may be placed in the PUREX Storage Tunnels, the waste acceptance process documented in 14 
Addendum B will ensure that such additional waste is also compatible with containers in which it is 15 
placed as well as other waste already in storage. 16 


C.4.9.2 Prevention of Reaction of Ignitable, Reactive, and Incompatible Waste in 17 
Containers 18 


There is no reactive or incompatible waste known to be stored in the PUREX Storage Tunnels.  The only 19 
mixed waste stored in the PUREX Storage Tunnels considered an ignitable waste is the silver nitrate in 20 
Tunnel 2.  The silver nitrate fraction of the silver salts, within the silver reactors, exhibits the 21 
characteristic of ignitability pursuant to WAC 173-303-090(5)(iv)   Therefore, the silver salts are 22 
managed as an ignitable dangerous waste in accordance with WAC 173-303-395. 23 


The risk of fire associated with the storage of silver nitrate in the PUREX Storage Tunnels is considered 24 
to be extremely low.  This conclusion is based on the following considerations. 25 


• The operation of the PUREX Storage Tunnels is passive; i.e., once a storage position is filled, the 26 
storage position remains undisturbed until closure. 27 


• The silver nitrate is contained within large, heavy-walled stainless steel vessels that isolate the 28 
silver nitrate from contact with any combustibles that might be in the tunnels. 29 


• The silver nitrate is dispersed over a large surface area on a ceramic packing substraight and is not 30 
conducive to build-up of heat that could lead to spontaneous combustion. 31 


• Personnel access to the occupied areas of the tunnels is not permitted, thereby precluding activities 32 
that could present a fire hazard (e.g., smoking, flame cutting, welding, grinding, and other 33 
electrical activities). 34 


Although ignitable waste storage units are required by WAC 173-303-395(1)(d) to have inspections 35 
conducted at least yearly by a fire marshall or professional fire inspector familiar with the requirements of 36 
the Uniform Fire Code, ALARA concerns within the PUREX Storage Tunnels make such inspections 37 
impractical.  These inspections are not considered appropriate or necessary for the safe operation of the 38 
unit because of the nature of the ignitable waste, the means of storage, and ALARA concerns. 39 


C.5 Special Procedural Requirements 40 


The following sections describe special procedural requirements associated with waste in the PUREX 41 
Storage Tunnels. 42 


C.5.1 Procedures for Ignitable, Reactive, and Incompatible Waste 43 


Presently, the only ignitable, reactive, or incompatible dangerous waste stored in the PUREX Storage 44 
Tunnels is the silver nitrate coating on the ceramic packing inside the silver reactors.  This material is 45 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-395

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-630

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-090

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-395

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-395
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confined to the interior of a large stainless steel vessel that separates this material from all other waste 1 
material stored in the tunnel.  The requirements in WAC 173-303-395(1)(a) require 'No Smoking' signs 2 
be conspicuously placed wherever there is a hazard present from ignitable or dangerous waste.  'No 3 
Smoking' signs are not considered necessary at any of the Closure Unit Group 25 dangerous waste 4 
management units based on ALARA principles.  Smoking is not allowed in any area with ALARA 5 
concerns and rules prohibiting smoking are strictly enforced.  This policy serves to achieve the no 6 
smoking intent of WAC 173-303-395(1)(a). 7 


Isolated areas within the PUREX Storage Tunnels make periodic inspections inconsistent with ALARA 8 
guidelines [e.g., an annual fire inspection as required by WAC 173-303-395(1)(d) for storage areas 9 
containing ignitable waste].  Therefore, such inspections are not performed. 10 


Although some wastes managed in the PUREX Canyon Tank Systems originally designated as ignitable 11 
or reactive wastes, the removal of these wastes and flushing of the vessels and ancillary equipment during 12 
pre-closure activities has ensured that no waste residuals in these dangerous waste management units 13 
remain ignitable or reactive. 14 


C.5.2 Provisions for Complying with Land Disposal Restriction (LDR) Requirements 15 


Since no treatment is performed in Closure Unit Group 25 dangerous waste management units for 16 
purposes of satisfying LDR treatment standards, compliance with LDR requirements is achieved through 17 
Permit Condition V.25.D.2. 18 


C.6 PUREX Storage Tunnel Engineering Drawings 19 


As-built drawings for the PUREX Storage Tunnels include the following engineering drawings: 20 


H-2-55587 218-E-14 Structural Floor Plan and Section 
H-2-55588 Structural Sections and Details:  Disposal Facility for Failed Equipment 
H-2-55589 Structural Sections and Details:  Disposal Facility for Failed Equipment 
H-2-55590 Door and Hoist Details 
H-2-55591 Door and Hoist Details 
H-2-55592 Door and Hoist Details 
H-2-55593 Electrical Details 
H-2-55594 Shielding Door Fill and Drain Lines Arrangement:  Disposal Facility for Failed 


Equipment 
H-2-55599 Electrical Door Control Plan, Elementary Diagram and Miscellaneous Details:  Disposal 


Facility for Failed PUREX Equipment 
H-2-58134 Ventilation Details; Sheet 1, Sheet 2, Sheet 3, Sheet 4 
H-2-58175 PUREX Tunnel 
H-2-58193 Sump Details 
H-2-58194 Sump Details 
H-2-58195 Structural Sections and Details:  Equipment Disposal - PUREX 
H-2-58206 Sump Details 
H-2-58208 Fan Details; Sheet 1, Sheet 2, Sheet 3 
H-2-94756 Filter Details; Sheet 1, Sheet 2 
 21 


22 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-395

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-395

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-395
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Figure C.1.  Water Fillable Door Exterior (Tunnel 2) 1 
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ADDENDUM G 1 


PERSONNEL TRAINING 2 


Specific requirements for the Hanford Facility Personnel Training program are described in Permit 3 
Attachment 5.  The Permittees will comply with the training matrix below which provides training 4 
requirements for the PUREX Complex Hanford facility personnel.  Refer to the PUREX Complex 5 
Dangerous Waste Training Plan for a complete description of personnel training requirements.  As 6 
required by Permit Condition II.I.2, a copy of the PUREX Complex DWTP will be placed in the Hanford 7 
Facility Operating Record, PUREX Complex file, and will be updated by the Permittee as unit-specific 8 
conditions change.  Training received by facility personnel will be commensurate with the duties they 9 
perform. 10 


PUREX Training Matrix 11 


 Training Category 


Permit Attachment 5 
Training Category 


General 
Hanford 
Facility 
training 


Contingency 
Plan training 


Emergency 
Coordinator 


training Operations training 


PUREX DWTP 
implementing plan Orientation 


Program 


Emergency 
Response 


(contingency 
plan) 


Emergency 
Coordinator 


Training 


General 
Waste 


Management 
Containment 


Building 
Misc. 
unit 


Job title/position  


Nuclear Chemical 
Operator X X  X  X 


D&D worker X X     


Operations Manager X X    X 


Field Work Supervisor X X     


Environmental 
Compliance Officer X   X   


Building Emergency 
Director X  X    


Stationary Operating 
Engineer (SOE) X    X  


 12 
  13 
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ADDENDUM I 1 


INSPECTION PLAN 2 


Contents 3 
I INSPECTION PLAN ....................................................................................................................... 1 4 


I.1 PUREX STORAGE TUNNELS ...................................................................................................... 1 5 


I.2 PUREX TANK SYSTEM(S) AND CONTAINMENT BUILDING ............................................... 1 6 
 7 
 8 
 9 
  10 
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I INSPECTION PLAN 1 


This Addendum discusses the inspection requirements for dangerous waste management units within 2 
PUREX. 3 


I.1 PUREX Storage Tunnels 4 


Because waste within the PUREX Storage Tunnels is inaccessible and exposure to the mixed waste would 5 
be extremely hazardous to personnel, inspection of the tunnel interior will not be performed.  External 6 
inspections of the tunnels will be performed annually.  The inspection schedule, log, and records will be 7 
maintained according to Permit Condition II.X. 8 


Information from inspections will be recorded on inspection logs.  The log forms are used to initiate 9 
corrective action if necessary.  The elements inspected at the PUREX Storage Tunnels are identified in 10 
Table I.1.  Abnormal conditions are recorded, evaluated, and corrective action initiated as necessary. 11 


I.2 PUREX Tank System(S) and Containment Building 12 


Inspection requirements for the PUREX tank system(s) and containment building will be carried out, as 13 
described in the Surveillance and Maintenance Plan for the Plutonium-Uranium Extraction (PUREX) 14 
Facility, DOE/RL-98-35, current revision.  Changes to DOE/RL-98-35 are not subject to the Permit 15 
modification procedures of Permit Condition I.C.3 or WAC 173-303-830, but are subject to the primary 16 
document process of the HFFACO. 17 


Table I.1.  Inspection Schedule 18 


Requirement Description Inspection Frequency Types of Problems 


Perform external surveillance of PUREX 
Storage Tunnels 


Annual External surfaces of the PUREX 
Storage Tunnels are observed for 
evidence of structural deterioration.  
Tunnel subsidence, erosion of the earth 
cover, and vent stack damage are of 
primary concern. 


The points of access to the PUREX 
Storage Tunnels are inspected to ensure 
warning signs are in place, visible, and 
legible. 


  19 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-830
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 CLOSURE UNIT GROUP 25 PERMIT CONDITIONS 1 


PUREX 2 


UNIT DESCRIPTION 3 


Closure Unit Group 25 consists of the dangerous waste management units within the Plutonium-Uranium 4 


Extraction Complex (PUREX).  The 202-A Building at PUREX was constructed in 1956, and is located 5 


in the southwest portion of the 200-East Area.  PUREX was used for the recovery of uranium and 6 


plutonium from irradiated reactor fuel and is a key facility under the HFFACO (Permit Attachment 1).  7 


Liquid processes were used to separate the plutonium and uranium.  The 202-A Building is a reinforced 8 


concrete structure approximately 306 meters long, 36 meters wide (at its maximum), and 30 meters high 9 


with approximately 12 meters of the height below grade.  The 202-A Building consists of three main 10 


structural components:  (1) a thick-walled, concrete canyon containing remotely operated process 11 


equipment (in cells mostly below grade), (2) the pipe and operating, sample and storage galleries, and 12 


(3) an annex that included offices, processes control rooms, laboratories, and building services.  13 


Dangerous waste management units within PUREX include tank system(s), containment building, and a 14 


miscellaneous unit. 15 


The tank system(s) in PUREX are defined based on the vessels identified in Addendum A.  The vessels 16 


have been flushed. 17 


The containment building in PUREX, to which this Permit applies, consists of two locations, F-Cell and 18 


the Canyon Deck.  Both locations will be closed; however, an inventory of mixed waste remains stored in 19 


F-Cell. 20 


The PUREX Storage Tunnels constitute a miscellaneous unit and are used for storage of mixed waste 21 


subject to the requirements of WAC 173-303-680.  The two tunnels store waste from PUREX and other 22 


on-site sources.  Mixed waste is stored in the tunnels on railcars; however, not all material stored in the 23 


tunnels contain mixed waste.  PUREX Storage Tunnel Number 1, designated 218-E-14, is 5.8 meters 24 


wide by 6.7 meters high by 109 meters long, and provides storage for eight railcars.  PUREX Storage 25 


Tunnel Number 1 was filled in 1965 and was sealed.  PUREX Storage Tunnel Number 2, designated 26 


218-E-15, is 5.8 meters wide by 6.7 meters high by 514 meters long, and provides storage space for 27 


40 railcars; presently 28 railcars reside in PUREX Storage Tunnel Number 2. 28 


LIST OF ADDENDA SPECIFIC TO CLOSURE UNIT GROUP 25 29 


Addendum A Part A Form, Revision 0 30 


Addendum B Waste Analysis Plan 31 


Addendum C Process Information 32 


Addendum D Groundwater Monitoring (Reserved) 33 


Addendum E Security (Reserved) 34 


Addendum F Preparedness and Prevention (Reserved) 35 


Addendum G Personnel Training 36 


Addendum H Closure (Reserved) 37 


Addendum I Inspection Plan 38 


DEFINITIONS 39 


Reserved 40 


ACRONYMS 41 


LDR Land Disposal Restrictions 42 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-680
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V.25.A COMPLIANCE WITH UNIT SPECIFIC PERMIT CONDITIONS 1 


V.25.A.1. The Permittees will comply with all conditions in this Chapter and its addenda with 2 


respect to storage of waste in the containment building (F Cell, Canyon Deck), the 3 


miscellaneous units (PUREX Storage Tunnels), and closure of all dangerous waste 4 


management units in Closure Unit Group 25 (PUREX) (Addendum B, Table B.1), and 5 


dangerous waste management activities associated with storage in and closure of these 6 


units, in addition to applicable requirements in Permit Parts I and II. 7 


V.25.B GENERAL WASTE MANAGEMENT 8 


V.25.B.1. The Permittees are authorized to store mixed waste and debris physically present and in 9 


storage in the Closure Unit Group 25 containment building (PUREX F Cell) as of the 10 


effective date of this Permit, as documented in Addendum C, Section C.3. 11 


V.25.B.2. The Permittees are authorized to store waste physically present and in storage in the 12 


PUREX Storage Tunnels 1 and 2 as of the effective date of this Permit, as documented in 13 


Addendum B, Tables B.2, and B.3. 14 


V.25.B.3. The Permittees are authorized to accept dangerous and/or mixed waste for storage in 15 


PUREX Storage Tunnel 2 that satisfies the waste acceptance criteria according to the 16 


waste acceptance procedures in Addendum B. 17 


V.25.B.4. The Permittees will operate the PUREX Storage Tunnels 1 and 2 to comply with the 18 


requirements of Addendum C, Section C.4, any applicable manufacturer’s instructions or 19 


specifications, good engineering practice, and as necessary to protect human health and 20 


the environment.  [WAC 173-303-680] 21 


V.25.B.5. The Permittees will comply with any schedule of compliance and any applicable 22 


associated work requirements included in the LDR report required by and enforceable 23 


under HFFACO Milestone M-26, for the treatment and/or acquisition of treatment 24 


capacity for and/or the continued storage of waste in the Closure Group 25 containment 25 


building, tank system(s), and miscellaneous unit.  Any such schedules and requirements 26 


are by this reference incorporated under the terms of Permit Condition I.A.4, and apply 27 


under this Permit as if they were fully set forth herein. 28 


V.25.C WASTE ANALYSIS 29 


V.25.C.1. The Permittees will maintain an accurate and complete waste profile for every waste 30 


stream accepted for management in PUREX Storage Tunnel 2 after the effective date of 31 


this Permit.  For wastes managed in PUREX Storage Tunnels and PUREX Containment 32 


Building as of the effective date of the Permit, the Permittees may use the information in 33 


Addendum B as the waste profile documentation.  For purposes of this Permit condition, 34 


a waste stream will be any distinct combination of waste (as identified by its physical and 35 


chemical description and designation) and waste container.  [WAC 173-303-380(1)(a)] 36 


V.25.C.2. The Permittees will place a copy of each waste profile required by Permit 37 


Condition V.25.C.1, in the Hanford Facility Operating Record, PUREX File required by 38 


Permit Condition II.I.2.  [WAC 173-303-380(1)(a), (b)] 39 


V.25.C.3. Each waste profile required by Permit Condition V.25.C.1 after the effective date of this 40 


Permit will be signed and dated by the Permittees responsible for Closure Unit Group 25.  41 


The waste profile will include a detailed description of the volume source waste 42 


designation, and the chemical and physical nature of a waste stream. 43 


V.25.D RECORDKEEPING AND REPORTING 44 


V.25.D.1. The Permittees will place the following in the Hanford Facility Operating Record, 45 


PUREX File required by Permit Condition II.I.2: 46 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-680

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-380

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-380
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V.25.D.1.a Records required by WAC 173-303-380(1)(o), incorporated by reference, for which 1 


information is available. 2 


V.25.E SECURITY 3 


V.25.E.1. The Permittees will post signs at access points to Closure Unit 25 protected area 4 


(including PUREX Storage Tunnels) stating, DANGER-UNAUTHORIZED 5 


PERSONNEL KEEP OUT, or an equivalent legend.  These signs will be written in 6 


English, legible from a distance of 7.6 meters, and visible from any approach to the active 7 


portion.  [WAC 173-303-310(2)(a)] 8 


V.25.F PREPAREDNESS AND PREVENTION 9 


V.25.F.1. The Permittees will comply with the preparedness and prevention requirements of 10 


condition II.B. 11 


V.25.G RESERVED 12 


V.25.H INSPECTIONS 13 


V.25.H.1. The Permittees will implement the practices described in Addendum I, Inspection Plan, 14 


which includes performing inspections of PUREX and PUREX Tunnels monitoring 15 


equipment, safety and emergency equipment, security devices, and operating and 16 


structural equipment that help prevent, detect, or respond to hazards to the public health 17 


or the environment pursuant to the requirements of WAC 173-303-320. 18 


V.25.I TRAINING PLAN 19 


V.25.I.1. The Permittees will include in the written training plan, training requirements as specified 20 


in Addendum G, Personnel Training , as required by WAC 173-303-330(2) and Permit 21 


Condition II.C. [WAC 173-303-330] 22 


V.25.J RESERVED 23 


V.25.K CLOSURE 24 


V.25.K.1. The Permittees,  concurrent with submission to the lead regulatory agency of a CERCLA 25 


ROD, will submit a Closure Plan to Ecology.  This Closure Plan will identify elements of 26 


the closure that will be coordinated with the CERCLA remedial action and utilize the 27 


alternative requirements of WAC 173-303-610(1)(e), where appropriate.  Following 28 


completion of closure activities in coordination with the CERCLA remedial actions, the 29 


Permittees, concurrent with submission to the lead regulatory agency will submit a 30 


Permit modification request to attach Addendum H, Closure, which will demonstrate 31 


compliance with the requirements of WAC 173-303-610, WAC 173-303-640(8), WAC 32 


173-303-680(4), and 40 CFR 264.1102, incorporated by reference by WAC 173-303-695 33 


for the tank systems and containment buildings identified in Addendum A, unless these 34 


requirements are replaced through the provisions of WAC 173-303-610(1)(e).  35 


V.25.L CONTAINMENT BUILDING 36 


V.25.L.1. The Permittees will maintain a certification by a qualified professional engineer that the 37 


PUREX Containment Building documented in Addendum C, Section C.3 meets the 38 


requirements of 40 CFR 264.1101(a) and (c)(1), incorporated by reference by 39 


WAC 173-303-695.  The Permittees will maintain this certification in the Hanford 40 


Facility Operating Record, PUREX File required by Permit Condition II.I.2.  41 


[40 CFR 264.1101(c)(2), incorporated by reference by WAC 173-303-695].  42 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-380

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-310

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-320

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-330

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-330

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-610

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-610

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-640

http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr&sid=601cea7ea4c656574b15fdcc34ae6789&rgn=div8&view=text&node=40:25.0.1.1.5.25.1.3&idno=40

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-695

http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr&sid=601cea7ea4c656574b15fdcc34ae6789&rgn=div8&view=text&node=40:25.0.1.1.5.25.1.2&idno=40

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-695

http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr&sid=601cea7ea4c656574b15fdcc34ae6789&rgn=div8&view=text&node=40:25.0.1.1.5.25.1.2&idno=40
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FACT SHEET 1 


PART V, CLOSURE UNIT GROUP 25, PUREX 2 


UNIT DESCRIPTION 3 


The Plutonium-Uranium Extraction (PUREX) Plant is one of five processing facilities the Permittees used 4 
for reprocessing spent fuel.  (These facilities are sometimes called “canyons” because they are large and 5 
their interiors look like canyons.)  PUREX is in the southeast part of the 200 East Area.   6 


At PUREX, the Permittees recovered plutonium and uranium from spent nuclear fuel.  They used liquid 7 
processes to separate the plutonium and uranium.  8 


The PUREX Plant was built in 1956.  It extracted plutonium and uranium more efficiently than the older 9 
canyon facilities.  So beginning in 1958, PUREX handled spent fuel Hanford produced.  Also in 1958, the 10 
Permittees began recovering neptunium in PUREX in occasional batches.  11 


In 1963 the Permittees began modifying PUREX to handle other fuel types, including fuel from N 12 
Reactor.  During 1965 and 1966, PUREX processed powered thorium oxide fuel targets that had been 13 
irradiated for the production of uranium-233.   14 


In September 1972, the PUREX Facility was shut down for 11 years.  Maintenance and upgrades 15 
continued during this time.  In 1983, the Permittees restarted PUREX at a decreased plutonium 16 
production rate.   17 


In 1988, after steam pressures fell below levels needed to support backup safety equipment, PUREX 18 
closed for nearly a year.  The Permittees repaired equipment and improved waste handling systems during 19 
that period.  In early 1990, after a stabilization run lasting only a few weeks, PUREX closed again to 20 
prepare more environmental and safety documentation and facility upgrades.  In October 1990, the U.S. 21 
Secretary of Energy placed the PUREX Facility on standby status.  The U.S. Department of Energy 22 
(USDOE) issued a final closure order in December 1992. 23 


PUREX includes the 202-A Building (the canyon building) and various support structures.  The 202-A 24 
Building is a reinforced concrete structure about 306 meters long, 36 meters wide, and 30 meters high, 25 
with about 12 meters of the height underground.  The 202-A Building has three main parts:   26 


1. A thick-walled, concrete canyon containing remotely operated process equipment (in cells, 27 
mostly below grade).  28 


2. Pipe and operating, sample, and storage galleries.  29 
3. An annex with offices, process control rooms, laboratories, and building services. 30 


PUREX also includes the two tunnels, PUREX Storage Tunnel Number 1 and PUREX Storage Tunnel 31 
Number 2.  They are connected to and extend from the south side of the PUREX canyon.   32 


The Permittees finished building PUREX Storage Tunnel Number 1 in 1956.  The tunnel is about 33 
5.8 meters (19 feet) wide by 6.7 meters (22 feet) high by 109 meters (358 feet) long.  It has storage space 34 
for eight railcars.  Between June 1960 and January 1965, the Permittees filled the eight railcar spaces and 35 
sealed the tunnel. 36 


The Permittees finished building PUREX Storage Tunnel Number 2 in 1964.  It is about 5.8 meters 37 
(19 feet) wide by 6.7 meters (22 feet) high by 514 meters (1,686 feet) long.  It has storage space for 40 38 
railcars.  In December 1967, the first railcar went into in Tunnel Number 2.  Tunnel Number 2 now has 39 
28 railcars. 40 


The PUREX permitted tank system treated and stored waste.  A tank system includes the tank (vessel) 41 
and its related equipment.  The storage tanks within PUREX specifically supported clean up transition 42 
phase activities in the mid-1990s.  Tanks TK-P4 and TK-40 are outside of the 202-A building, but in the 43 
scope of this unit.  44 
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The Permittees have removed liquids from all 45 tanks and have flushed the tanks.  These tanks are 1 
considered empty, but have yet to formally satisfy closure performance standards.  The tanks await final 2 
disposition.   3 


PUREX also contains a mixed waste storage area.  It includes the canyon deck and F-Cell.  Ecology 4 
regulates it as a containment building.  The containment building is subject to the dangerous waste 5 
requirements of Washington Administrative Code (WAC) 173-303-695.   6 


The Permittees have removed all debris (process equipment from the PUREX process, lead shielding, 7 
etc.) that they stored on the canyon deck.  They moved that debris to the PUREX Storage Tunnels.  F-Cell 8 
stores a steel open-top skid with concrete chips from the E-Cell floor.  Although the Permittees have 9 
removed waste from the canyon deck, the containment building has yet to meet closure performance 10 
standards in the Permit. 11 


TYPE AND QUANTITY OF WASTE 12 


The PUREX process used a recyclable salting agent, nitric acid, and tri-butyl phosphate (TBP) in a 13 
normal paraffin hydrocarbon (NPH) solution as a solvent.   14 


In PUREX Tunnel Number 1, the combined volume of the equipment stored on the eight railcars is about 15 
596 cubic meters (780 cubic yards).  The maximum process design capacity for storage in this tunnel is 16 
about 4,129 cubic meters (5,400 cubic yards). 17 


In PUREX Tunnel Number 2, the volume of equipment stored on the 28 railcars is about 2,204 cubic 18 
meters (2,883 cubic yards).  The maximum process design capacity for storage in this tunnel is about 19 
19,878 cubic meters (26,000 cubic yards). 20 


The PUREX Storage Tunnels are designated as a Miscellaneous Unit.  They store mixed waste subject to 21 
the requirements of WAC 173-303-680.  The two tunnels store waste from the PUREX Plant and other 22 
onsite sources.  The Permittees store mixed waste in the tunnels on railcars, but not all the stored material 23 
contains mixed waste. 24 


PUREX consists of three types or groups of dangerous waste management units.  Table 1 shows the units, 25 
including the permitting authorizations for managing existing waste and accepting other waste. 26 


Table 1  Closure Unit Group 25 (PUREX) Dangerous Waste Management Units 27 


Dangerous Waste 
Management Unit(s) 


Manages 
Existing Waste? 


Authorized to Accept 
Additional Waste? Regulated Unit Type  


PUREX Storage Tunnels  Yes Tunnel 1 - No  
Tunnel 2 – Yes 


Miscellaneous Unit 
WAC 173-303-680 


PUREX Tank System 
(See Addendum A) 


No No Tank System 
WAC 173-303-640 


PUREX Containment Building 
(canyon deck and F-Cell) 


F-Cell – Yes  
Canyon Deck – No  


No Containment Building 
40 CFR 264.1100, 
incorporated by reference by 
WAC 173-303-695 


BASIS FOR PERMIT CONDITIONS 28 


Only PUREX Storage Tunnel, 1, PUREX Storage Tunnel 2, and the F-Cell in the PUREX Canyon are 29 
authorized to manage existing waste.  Only PUREX Storage Tunnel 2 is authorized to accept waste.   30 


Closure Unit Group 25 (PUREX) includes both closure and operating unit groups.  All of the dangerous 31 
waste management units are subject to the closure requirements of WAC 173-303-610.  The individual 32 
units are subject to different WACs: 33 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-695

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-680

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-680

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-640

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-695

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-610
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• The tank system is subject to WAC 173-303-640(8).   1 
• The containment building is subject to WAC 173-303-695, which incorporates 40 CFR 264.1102 2 


by reference.   3 
• The two PUREX Storage Tunnels are subject to WAC 173-303-680. 4 


The Permittees store mixed waste in the tank system, the containment building, and the tunnels.  All this 5 
mixed waste is subject to restrictions on disposal of land disposal restricted (LDR) waste under WAC 6 
173-303-140(2)(a).  (The regulation incorporates the LDR restrictions in the federal RCRA regulations).  7 
Permittees must treat dangerous waste that is land disposal restricted to prescriptive standards before 8 
disposing it to landfills or other land-based units.  (See 40 CFR§268.30-.39.)  9 


The Resource Conservation and Recovery Act (RCRA) and the Hazardous Waste Management Act both 10 
contain a “storage prohibition.”  They prohibit any storage of LDR waste in tanks, containers, or 11 
containment buildings unless such storage is “solely for the purpose of the accumulation of such 12 
quantities of hazardous waste as necessary to facilitate proper recovery, treatment, or disposal….”  This 13 
is to discourage the continued accumulation of untreated waste.   14 


A permitted treatment, storage, and disposal unit may store LDR wastes for up to one year.  Storage can 15 
exceed one year only if the facility proves that the storage is solely for the purpose of accumulating 16 
enough waste to facilitate proper recovery, treatment, or disposal. 17 


In 1992, Congress passed the Federal Facility Compliance Act (FFCA, codified in RCRA).  Among other 18 
things, it drives USDOE facilities like Hanford to address their backlogs of untreated mixed waste.   19 


The FFCA required USDOE to develop plans and schedules for developing “treatment capacities and 20 
technologies” to address mixed waste backlogs. Once a state approves and incorporates the plan into a 21 
state order, a “site treatment plan” becomes an enforceable compliance schedule.  (See 42 US Code, 22 
Section 6939C:  Mixed waste inventory reports and plan.)  So long as USDOE complies with an approved 23 
plan, it will not be subject to fines or penalties for storage prohibition violations.  24 


At Hanford, the Tri-Party Agreement (TPA) satisfies the site treatment plan requirement.  In particular, 25 
the LDR report the Permittees develop and maintain under the M-26 milestone serves as a site treatment 26 
plan. 27 


For PUREX, TPA Milestone 85-20A requires the Permittees to submit a remedial investigation and 28 
feasibility study work plan by September 2015.  29 


CLOSURE 30 


PUREX is s undergoing a phased decommissioning and closure process.  The process has three distinct 31 
phases:   32 


1. Transition. 33 
2. Surveillance and maintenance. 34 
3. Disposition. 35 


The Permittees use a phased approach because development of closure performance standards and a 36 
complete closure plan during the transition phase is impractical, and future land use determinations are 37 
not final. 38 


The transition phase began in December 1992, when USDOE ordered the termination of PUREX and 39 
directed the shutdown and clean-out activities.  The Permittees defined end point criteria for deactivation 40 
activities for PUREX in WHC-SD-WM-TPP-053, PUREX Deactivation End Points.  The criteria were to 41 
isolate the facility, mitigate contamination migration, and stabilize the facility.  42 


The Permittees achieved this through the removal, stabilization, disposal, or excessing of major 43 
radioactive sources, dangerous chemicals, and waste.  This included flushing and removal of dangerous 44 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-640

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-695

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-680

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-140

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-140
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waste constituents from vessels regulated as dangerous waste management units.  This work placed 1 
PUREX in a safe and environmentally secure configuration suitable for a long-term surveillance and 2 
maintenance program.   3 


The transition phase is complete.  PUREX is now safe and stable in the surveillance and maintenance 4 
phase.  Before this phase started, the Permittees submitted a PUREX Facility Pre-closure Work Plan 5 
(DOE/RL-95-78) to Ecology.  This work plan defined steps to ensure protection of human health and the 6 
environment from dangerous waste management units, and to provide a defensible basis to establish a 7 
compliance schedule for final closure of these units during the disposition phase.  8 


The Tri-Party Agreement Action Plan Section 8 requirements govern the surveillance and maintenance 9 
phase.  (See Surveillance and Maintenance Plan for the Plutonium/Uranium Extraction [PUREX] Plant, 10 
DOE/RL-98-35, Rev. 3, January 2008.)  No other work is needed to comply with the permit or to protect 11 
human health and the environment. 12 


The Permittees must establish the current drained and flushed configuration of PUREX dangerous waste 13 
management tank systems and the current configuration of the PUREX Canyon Deck as an interim 14 
closure performance standard.  No specific permit conditions are needed since all tank systems and the 15 
PUREX Canyon Deck are now in this configuration.  No additional work is needed.  The basis of this 16 
interim closure performance standard is WAC 173 303-610(2), WAC 173-303-640(8), and 40 CFR 17 
264.1102(incorporated by reference in WAC 173-303-695).   18 


The Permittees must submit a closure plan outline when they submit the remedial action work plan to the 19 
U.S. Environmental Protection Agency (EPA) under the CERCLA Record of Decision.  The Permittees 20 
must submit a permit modification request to incorporate closure plan performance standards and closure 21 
activities into Addendum H.  The outline will identify elements of the remedial action work plan the 22 
Permittees expect to use to satisfy Permit Condition V.25.L.2.  Ecology will review and comment to 23 
ensure integration of CERCLA and dangerous waste closure requirements.   24 


After completing activities in Condition V.25.L.1, the Permittees will request a permit modification to 25 
incorporate a closure and post-closure plan.  The plan must comply with WAC 173-303-610, WAC 173-26 
303-640(8) and 40 CFR 264.1102 (incorporated by reference by WAC 173-303-695) for the tank system 27 
and containment buildings identified in Addendum A.  28 


A permit modification to add a closure plan is usually a Class 2 or Class 3 permit change.  In this 29 
instance, Ecology will accept notice and comment through the CERCLA process at the proposed plan 30 
stage.  This will satisfy the notice and comment requirements under WAC 173-303-830. 31 


The actual closure could be carried out through permit requirements, CERCLA requirements, or some 32 
combination of the two.  The closure must satisfy closure performance standards established through a 33 
permit modification. 34 


Closure will be based on PUREX’s safe and stable configuration, and the inspection and maintenance 35 
requirements of the Surveillance and Maintenance Plan for the Plutonium/Uranium Extraction (PUREX) 36 
Facility, DOE/RL-98-35.  The same requirements can also satisfy the operating requirements for storing 37 
concrete debris in the F-cell containment building. 38 


The permit will establish the canyon deck and F-Cell as a containment building1 .  Closure for the canyon 39 
deck and F-Cell will require closure performance standards and treatment, decontamination, or 40 
verification to meet the standards.  The Canyon Disposition Initiative allows use of canyon facilities as 41 
disposal units, if the appropriate CERCLA and dangerous waste permit authorizations are in place. 42 


GENERAL WASTE MANAGEMENT 43 


                                                      
1 Although PUREX is included in the dangerous waste permit as a closure unit group, the F-Cell portion of the containment 
building dangerous waste management unit will receive operating authorization through the permit to store debris. 
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Conditions V.25.B.1 and V.25.B.2 authorize the Permittees to store existing dangerous/mixed waste in 1 
the two PUREX Storage Tunnels, and the PUREX Containment Building (F-Cell).  These conditions 2 
ensure continuity of operations between the expired and re-issued permit. 3 


Condition V.25.B.3 authorizes the Permittees to accept additional waste for storage in PUREX Tunnel 2.  4 
Such acceptance is governed by the criteria and waste acceptance process in Addendum B, the waste 5 
analysis plan.  Most or all the discarded or failed equipment or waste the Permittees may place in PUREX 6 
Storage Tunnel 2 is expected to be from on-site.  It would be similar to what is now in the tunnel. 7 


Condition V.25.B.4 requires operation of the PUREX Storage Tunnels according to Addendum C.  8 
Ecology believes Addendum C satisfies the requirements for authorizing miscellaneous units in WAC 9 
173-303-680. 10 


WASTE ANALYSIS 11 


Addendum B characterizes wastes in the PUREX Storage Tunnels and the PUREX Containment Building 12 
(Cell F-11).  The basis for this addendum is WAC 173-303-300. 13 


Condition V.25.C requires the Permittees to document newly received wastes in a waste profile.  They 14 
must maintain waste profiles in the facility operating record.  The profiles comply with the recordkeeping 15 
requirements of WAC 173-303-380(1)(a) through (c), and document the characteristics of new wastes to 16 
ensure they comply with waste acceptance criteria.   17 


Sampling and analysis is not necessary for the purposes of accepting new waste into PUREX Storage 18 
Tunnel 2 based on waste acceptance criteria established in Section 4.4 of Addendum B.  These waste 19 
criteria, based on physical and regulatory designation factors, ensure that wastes meeting the criteria are 20 
acceptable for storage, and can be stored in a manner compliant with the permit and as necessary to 21 
protect human health and the environment. 22 


RECORDKEEPING AND REPORTING 23 


Condition V.25.D requires the Permittees to document all work, such as results of monitoring, testing, 24 
and analytical work, and quality assurance and control data, in the Hanford Facility Operating Record.  , 25 
requires the Permittees to in the Hanford Facility Operating Record.  This condition follows the 26 
requirements of Condition II.I.2, WAC 173-303-380 and WAC 173-303-810(16) to ensure proper 27 
recordkeeping and reporting. 28 


SECURITY 29 


PUREX is within the secured area of Hanford.  Access to the unit is subject to the general security 30 
provision of Condition II.L.  Security provisions, access controls, and signage specific to this unit will 31 
comply with the requirements of WAC 173-303-310. 32 


PREPAREDNESS AND PREVENTION 33 


Condition V.25.F covers preparedness and prevention.  The basis for this condition is WAC 173-303-340.  34 
The permit has specific requirements to control ignition sources and to manage ignitable and reactive 35 
wastes.  The Permittees will prevent ignitable and reactive wastes from exposure to excessive heat and 36 
sources of ignition.  The Permittees must store incompatible wastes in separate containers to prevent 37 
mixing. 38 


CONTINGENCY PLAN  39 


The basis for Condition II.A for contingency plan requirements is WAC 173-303-350. 40 


INSPECTIONS 41 


The basis for inspection requirements in Conditions II.X and V.25.H, and Addendum I, is 42 
WAC 173-303-320.  We do not require the Permittees to inspect inside PUREX Tunnels 1 and 2 because 43 



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-680

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-680

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-300

http://apps.leg.wa.gov/WAC/default.aspx?dispo=true&cite=173-303-380

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-380

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-810

http://apps.leg.wa.gov/wac/default.aspx?cite=173-303-310

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-340

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-350

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-320
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of the hazard to workers from potential exposure to the mixed wastes stored there.  We do require an 1 
annual inspection of the exterior of both tunnels.  The inspections are to detect structural deterioration, 2 
tunnel subsidence, erosion of the earth cover, and vent stack damage, or any other condition or discharge 3 
that could harm human health or the environment.   4 


TRAINING 5 


The Permittees must ensure employees have the skills and knowledge to do their work safely.  The Permit 6 
requires that the training requirements established in Addendum G be maintained in a Dangerous Waste 7 
Training Plan prepared according to Condition II.C.1.  The training program and written training plan 8 
must meet the requirements of WAC 173-303-330. 9 


REQUESTED VARIANCES OR ALTERNATIVES 10 


The dissolvers in the PUREX Storage Tunnels are not labeled as containing characteristic toxic mercury 11 
(D009) [WAC 173-303-090(8)(c)].  The Permittees stored the waste in the tunnels before those 12 
procedures for labeling were in effect.  Labeling the waste now is not feasible because of the hazard to 13 
workers from exposure to the mixed waste.  Ecology will not require the Permittees to label the mixed 14 
waste now in the tunnels.  But the Permittees must label any new mixed waste they put into the 15 
PUREX Storage Tunnels.  They must label the railcars as specified by WAC 173-303-395(6) and 16 
WAC 173-303-630(3). 17 


STATE ENVIRONMENTAL POLICY ACT (SEPA) 18 


The SEPA determination for this unit is in the Hanford-Wide Permit Fact Sheet.  19 


  20 



http://apps.leg.wa.gov/WAC/default.aspx?dispo=true&cite=173-303-330

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-090

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-395

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303-630
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