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SIPt # CREATE DATE STATUS FROM TO

35586 6/20/2011 Transfer 2404W46 2404WC

DRUM PIN

'0014193

0029141

'0029681
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SHIP # CREATE DATE STATUS FROM TO

35585 6/20/2011 Shipment 2404WB NONE

DRUM PIN
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Attachment V



CH2M HILL Plateau Remediation Company Radiological Survey Log Report
(from 5/1/2011 to 6/30/2011 for WP Facility)

Survey Number Date Location and Description of Work

WP-1 101182 05/01/11 N/A WB Recovery I1st Entry. ENTRY MADE USING SCBA's

Outside East door of 2404WB Release of various instrumentation,
respiratory equipment including SCBAs, and lapel pumps. Downpost

WP- 10 183 510111survey of a CA and RBA outside of the east door to 2404 WB. Items
WP-l 0118 05/1/11released listed in the map section. Survey of drum exiting the CA, and 4

laundry bags. All surveys performed in support of recovery plan WRAP-
RP-1 1-03.

WP- 110 1184 05/01/11 WB recovery 2nd Entry

WP- 10 185 510111Exterior Wall WP-SH003 Shiftly verification of dose rates at exterior walls
WP-1 0118 05/1/11of 2404 WB. Contamination survey of vents and doors of 2404 WB.

WP- 10 187 510111Inside East door of 2404WB Survey of HCAIARA/RA decon work in the
WP-1 0118 05/5/112404WB east entryway.

WP-1 101189 05/02/11 VARIOUS WP-SH003 & WP-SH004. Surveyed 1 SWB to be moved from
2404-WC to MO-6 10 then returned to 2404-WC.

N/A WP-SHOO3, WVP-SH004, WP-W035.COMPLETED SHIFTLY AND
WP-1 101197 05/02/11 WEEKLY SURVEYS IN 2404 WC. SHIFTLY SURVEY OF 2404

WB.SURVEYED 56 DRUMS IN 2404 WC TO BE MOVED TO 2336W.

WP-l 101199 05/03/11 VARIOUS WP-SH003 & WP-SH004. Surveyed 1 SWB; to be moved from
2404-WC to MO-6 10 then returned to 2404-WC.

WP- 101204 05/03/11 Southeast Interior Corner WB recovery I1st Entry of 5/3/11.

RELEASE OF VARIOUS INSTRUMENTATION, RESPIRATORY
EQUIPMENT INCLUDING SCBAs, & LAPEL PUMPS.ITEMS

WP-i 101205 05/03/11 RELEASED FROM CA LISTED IN MAP SECTION.SURVEY OF 2
DRUMS AND 5 LAUNDRY BAGS EXITING THE CA.ALL SURVEYS
PERFORMED IN SUPPORT OF RECOVERY PLAN WRAP-RP-1 1-03.

WP-1 101209 05/03/11 N/A WB RECOVERY ENTRY MADE USING SCBA's

WP-SH003 & WP-SH004.COMPLETED SHIETLY TASKS IN 2404 WB

WP- 101213 05/03/11 & WC. Drums intended for movement (42) from WC to 2336. Surveyed
the exterior doors and vents of 2404 WB due to postings of HCA, ARA,
BCA. No general access at this time into WB.

N/A 2404 WB Entry First Team. Surveyed way up to spill, rolled back
WP- 101224 05/04/11 brown tarp closest to spill, covered spill and mass contamination with soil

cement, *Beta surveys not performed due to high background.

Outside East door of 2404WB Release of various instrumentation,
respiratory equipment including SCBAs, and lapel pumps. Survey of CA

WP-1 101225 05/04/11 and RBA outside of the east door to 2404WB. Items released listed in the
map section. Survey of 2 drums exting the CA, and 2 laundry bags. All
surveys performed in support of recovery plan WRAP-RP- 11-03.

WP- 101227 05/04/11 VARIOUS WP-SH003 & WP-SH004. Surveyed 4 SWB; to be moved from
________________________2404-WC to MO-610 then returned to 2404-WC. 41 drums from 2424WC
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CH2M HILL Plateau Remediation Company Radiological Survey Log Report
_____________(from 5/1112011 to 6/30/2011 for WP Facility)

Survey Number Date Location and Description of Work

to 2336W43 drums from CWC to 2336W

WP-SH003 & WP-SH004.COMPLETED SHIFTLY TASKS IN 2404 WB3
WP-1 101235 05/04/11 & WC. Surveyed the exterior doors and vents of 2404 WB due to postings

of HCA, ARA, BCA. No general access at this time into WB.

VARIOUS WP-SH003 & WP-SH004. Surveyed 6 SWB3 to be moved from
WP- 101247 05/05/11 2404-WC to 3604W then returned to 2404-WC. Received & surveyed 6

SWB from CWC to 2404 WB.

RELEASE OF VARIOUS INSTRUMENTATION, RESPIRATORY
EQUIPMENT INCLUDING SCBAs, & LAPEL PUMPS.ITEMS

WP- 10 249 510111RELEASED FROM HCA&-CA LISTED IN MAP SECTION.SURVEY
WP-1 0124 05/5/11OF 2 DRUMS AND 5 LAUNDRY BAGS EXITING THE CA.ALL

SURVEYS PERFORMED IN SUPPORT OF RECOVERY PLAN WRAP-
RP-1 1-003.

WP-SH003 & WP-SH004.COMPLETED SHIFTLY TASKS IN 2404 WB
WP-1 101250 05/05/11 & WC.SURVEYED 15 DRUMS IN 2404 WC TO BE MOVED TO

2336W.

Inside east door Survey of the non skid strips directly in the entry of 2404
WP-l 101259 05/06/11 WB. All contamination was covered with tape in order to prevent cross

contamination. 2404WB is posted as RA/HCA/ARA.

WP- 101265 05/06/11 Outside Release of respirators, lapels, and instruments from CA in front of
2404WB.

VARIOUS WP-SH003 & WP-SH004. Surveyed 7 SWB to be moved from
WP-1 101266 05/06/11 2404-WC to HERTR then returned to 2404-WC. Surveyed 1 drum from

2404 WC to 2336W.

WP- 10 129 05/6/11WRAP Entry made into 2404 WB; to confirm levels of contamination on
WP-1 0126 05/6/11the floor inside the HCA/ARA.

WP- 10 271 5/0/11WRAP Entry made into 2404 WB to confirm levels of contamination on
WP-1 0127 05/6/11the floor inside the HCA/ARA.

WP-1 101272 05/06/11 Survey of Forklift (ID Number HO-75-4878) used in 2404 WB recovery
effort. See RSR WP- 101259 for Air Sample and Lapel Information.

Outside 2404 WB3 East Entry Outside support for 2404 WB recovery team
WP- 1101275 05/09/11 including outside air samples for morning and afternoon entries and release

of equipment from the HCA/ARA/RA from both entries.

WP-1 101276 05/09/11 WRAP First entry into WB on SCBAs. Re-verification and decon of

contamination on the floor in the entry way on the ramp inside 2404 WB.

WP-1 101277 05/09/11 WB Recovery Entry

WP-10128 05/9/11Southeast Interior Corner WB Recovery PM Entry Including: Inside air

WP-1 0128 05/9/11sample and survey/decontamination of 2 areas inside 2404 WB.

WP-1 101284 05/09/11 WRAP Release of various items from contaminated area (CA) from 2404
______________WB second entry in the afternoon. This tasked carried over into swing shift.

Page 2 of 12



CH2M HILL Plateau Remediation Company Radiological Survey Log Report
_____________(from 5/1/2011 to 613012011 for WP Facility)

Survey Number Date Location and Description of Work

Also performed the survey inside the CA to verify posting.

WP.-SH003 & WP-SH004.COMPLETED SHIFTLY TASKS IN 2404 WB
& WC. Drums intended for movement (56): from WC to 2336. Surveyed

WP-10128 05/9/11the exterior doors and vents of 2404 WB due to postings of HCA, ARA,
WP-1 0128 05/9/11BCA. No general access at this time into WB. Performed a verification

survey of the exterior RBA of "B. Surveyed 2 waste drums and 6 laundry
bags from the WB exterior CA.

WP-10129 0510111N/A WB INSIDE COVERAGE: MOVING FORK LIFT OFF
WP-1 0129 05/0/11CONTAMINATED PAPER ON TO CLEAN PAPER.

NA WP-SHOO3, WP-SH004, WP-W040, AND WP-W041.SURVEYED
WP-1 101294 05/10/11 42 DRUMS IN 2404 WC TO BE MOVED TO 2336W.SURVEYED 5

SWB'S FOR HERTR.

WP- 101295 05/10/11 N/A 2404 WB AM RECOVERY ENTRY.

WC WP-SHOO3, WP-SIH004, WP-W035. *1 SWB MOVEMENT FROM
WP-1 101300 05/10/11 2404WC TO 2336W*28 DRUM MOVEMENT FROM 2404WC TO

2336W

WP-1 101302 05/10/11 Outside CA 2404 WB outside CA air sample

WP-l 101303 05/09/11 East Entryway Survey of the yellow ramp area in 2404WB east entryway.
Decon wet wipes and baby wipes were used to remove contamination.

East entryway Survey for tuesday in 2404 WB. A path to the clean forklift
WP- 1101304 05/10/11 surveyed, and the forks/wheels/seat/pedals/steering wheel was surveyed.

Survey up to spill pallet, survey of random areas in the west side of 2404.

WP-l 101308 05/10/11 Outside Release of respirators, lapels, and instruments from CA in front of
2404 WB.

WP-1 101309 05/10/11 Outside ca 2 directs on 2 laundry bags for IH samples.

East entryway Release of Various items from CA outside the 2404 WB east
WP-1 101311 05/12/11 entryway. 4 laundry bags and 1 waste drum surveyed out of the CA.

Identification numbers of all equipment listed in the maps/sketch area.

Inside HCA Survey of white tarped area inside of 2404 WB. One 55 gallon
drum wiped down, surveyed and moved to clean area of tarp. Clean pallet
obtained and all (3) 55 gallon drums (2 from morning; 1 from afternoon see

WP-I10112 511111WP-1 10131 1) placed onto pallet; pallet moved to WB row 17. 85 gallon
WP-l 0131 05/1/11overpack drum wiped down in place and labeled by operations. Clean spill

pallet moved onto white tarp and staged for 85 gallon overpack drum
placement. Area of white tarp North of drum hauler and 85-gallon
overpack drum still needs surveyed/deconned(see map).

CA Performed direct survey on used PC's inside laundry bags per IH
WP-I 0131 05/9/11direction for the 2404 WB clean up. Five bags where surveyed to satisfy the
WP-1 0131 05/9/11beryllium control. This task was performed inside the contaminated area

(CA) on east end of WB building.
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CH2M HILL Plateau Remediation Company Radiological Survey Log Report
(from 5/1112011 to 6/3012011 for WP Facility)

Survey Number Date Location and Description of Work

East entryway Survey of a tarped area in 2404WB. A wrapped pallet was
surveyed and no contamination was detected per direct measurements and

WP-l 101314 05/11/111 LAWs. Decon work of the tarp area in order to expand the clean work area
on the white tarp. 2 drums were surveyed and wiped down then moved to
the clean area of the tarp.

NA WP-SH003 AND WP-SH004SURVEYED 8 SWB'S FOR
WP-1 101316 05/11/11 HERTR.SURVEYED 2 SWB'S FOR TRANSFER TO CWC.RECIEVED 8

DRUMS FROM CWC.

HCA/ARA First entry into 2404 WB was made in PAPRs..First entry into
WP-1 101317 05/11/111 2404 WB perfomed survey of five pallets and drums. These pallets were

moved to row 17 & 19 in 2404 WB on a brown tarp.

East entryway Release of Various items from CA outside the 2404 WB east
WP-1 101324 05/11/111 entryway. Identification numbers of all equipment listed in the maps/sketch

area.

HCA Investigative Survey during clean-up of HCA. Remove 5 pallets of
WP-1 101325 05/11/111 drums from spill area. Move forklift to clean area and move 3 drums from

Tarped area and place in clean area.

WP-1 101327 05/11/111 Warehouses WP-SH003, WP-SH004 22 drum movement from 2404 WC
to 2336 W.

WRAP Surveys of Equipment, Portable Instruments, Lapels, Masks,
WP-1 101328 05/11/111 Drums, Laundry bags from the 2404 WB exterior CA. RBA and CA

survey of the exterior W" posted areas post job.

N/A Survey to include investigative around tarped areas and to remove
WP-1 101334 05/12/11 brown tarp in front of spill area. Decon performed with wet wipes. Dose

rates in area to complete the weekly task.

WP-1 101335 05/12/11 NA WP-SH003 AND WP-SHOO4Surveyed 28 drums from 2404WC to
2336W.Surveyed 15 drums from 2404wc to 2336W.

WP-1 101341 05/12/11 Outside Release of respirators, lapels, and instruments from CA in front of
2404WB.

WP-1 101342 05/12/11 N/A WB INSIDE COVERAGE

WP-I 0134 05/2/11NA WP-SH003 AND WP-SH004Surveyed 28 drums from 2404WC to
WP-10134 05/2/112336W.

Southern Exclusion Zone 2404 WB Recovery - 2nd and 3rd entries on
5/12/11. The 2nd entry involved survey of West side of exclusion zone

WP-1 101345 05/12/11 (between Exclusion Zone and Row 10) and between rows 10 and 12. The
3rd entry involved survey and movement of pallets of drums in the
Exclusion Zone to Row 10.

WP-1 101346 05/13/11 NA WP-SH003 AND WP-SH004

WP-I 0135 05/2/11N/A WB INSIDE COVERAGE: MOVING DRUM MOVER TO NW

WP-l 0135 05/2/11CORNER OF WHITE TARP

Page 4 of 12



CH2M HILL Plateau Remediation Company Radiological Survey Log Report
(from 511/2011 to 6/3012011 for WP Facility)

Survey Number Date Location and Description of Work

WP-10136 0511111N/A WB INSIDE COVERAGE: DECON FLOOR BEHIND FORK LIFT

WP-1 0136 05/1/11IN TAPED OFF AREA MARKED CONTAMINATED

NA Completion of 2404 WB/WC Shiftly Tasks. Completed Weekly in
HERTR. WB doors and vents were surveyed due to restricted access and

WP-1 101361 05/16/11 HCAJARA posting. Contamination and Dose Rate Survey performed on all
Drum movements. Highest Field Dose of each drum movement is shown. 4
SW~s moved from WC to HERTR Received 95 drums from CWC to WC.

CA/RBA on East end of 2404WB Survey of miscellaneous supplies, tables,
WP-1 101364 05/16/11 laundry bag racks, etc. and down post the CA & RBA outside the East end

of 2404 WB.

N/A Perform surveys to allow Industrial Hygenists to take beryllium

WP-1 101365 05/16/11 samples at specified locations. Beryllium boundary set up at Row 18.
DIRECT SURVEY AND TECHNICAL SMEAR OF AREA TAKEN AS
REPRESENTATIVE DATA FOR BERYLLIUM TECHNICAL SMEARS.

Outside East door of 2404WB Release of various instrumentation,
respiratory equipment including PAPRs, and lapel pumps. Down post

WP- 1101366 05/16/11 survey of CA per WRAP-RSP-002 Rev 5. outside of the east door to
2404WB. Items released listed in the map section. Survey of 1 drum and I
laundry bag exiting the CA. All surveys performed in support of recovery
plan WRAP-RP-1 1-03.

N/A *WP-SH004* WB doors and vents were surveyed due to restricted
WP-l 101368 05/16/11 access and HCA/ARA posting.*57 DRUM TRANSFER FROM 2404 WC

TO 2336W

Outside East door of 2404WB Release of PAPRs, and lapel pumps.Items
WP-l 101370 05/17/11 released listed in the map section. All surveys performed in support of

recovery plan WRAP-RP-1 1-03.

WP-1 101372 05/17/11 N/A WB INSIDE COVERAGE:

NA Completion of 2404 WB/WC Shiftly Tasks. WB doors and vents were
surveyed due to restricted access and HCA/ARA posting. Contamination

WP-I 0137 05/7/11and Dose Rate Survey performed on all Drum movements. Highest Field
WP-1 0137 05/7/11Dose of each drum movement is shown. WP-W035, WP-W040, WP-W041

WERE COMPLETED PER THEIR TASK. 10 SWBs moved from WC to
HERTR Received 40 drums from CWC to WC.8 drums from WC to 2336.

WP-l 101378 05/17/11 WB RECOVERY 2ND ENTRY DAYS

Outside East door of 2404WB Release of various instrumentation,
respiratory equipment including SCBAs, and lapel pumps. Down post

WP-1101379 05/17/11 survey of CA per WRAP-RSP-002 Rev 5. Outside of the east door to
2404 WB. Items released listed mn the map section. Survey of 3 drums and 6
laundry bags exiting the CA. All surveys performed in support of recovery
plan WRAP-RP-l 1-03.

WP- 11013 80 05/17/11 INSIDE First entry into 2404 WB on swing shift. Two parts to the entry.
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CH2M HILL Plateau Remediation Company Radiological Survey Log Report
(from 5/1/2011 to 6/3012011 for WP Facility)

Survey Number Date Location and Description of Work

WP-SH003 & WP-SH004.COMPLETED SHIFTLY TASKS IN 2404 WB
& WC. Surveyed drums intended for movement (1) from WC to 2336 and

WP-1 101383 05/17/11 SWBs (2) for movement from WC to SUPERHENC. Surveyed the exterior
doors and vents of 2404 WB3 due to postings of HCA, ARA, BCA. No
general access at this time into WB. Performed a verification survey of the
exterior RBA of WB.

WP- 1013 84 05/17/11 N/A SURVEY OF AREAS FOR IH Be SMEARS. Be AIR SAMPLES

NA Completion of 2404 WB/WC Shiftly Tasks. WB3 doors and vents
WP-1 101386 05/18/11 were surveyed due to restricted access and HCA/ARA posting.2 SWBs

moved from WC to HERTR

WP-1 101394 05/18/11 Warehouses WP-SH003 & WP-SH004 Shiftly tasks in 2404 WB3 & WC.

WP-1 101397 05/19/11 WB RECOVERY ENTRY TO DOWNPOST THE AREA.

VARIOUS WP-SH003 & WP-SH004. Surveyed 11I SWB to be moved from
WP- 10 143 05/9/112404-WC to MO-6 10 & 2406W then returned to 2404WC. 42 drums
WP-110103 5/1/11transfered from CWC to 2404WC 14 drum transfered from 2404WC to

2336W

East entryway Release of Various items from CA outside the 2404 WB east
WP- 1101406 05/19/11 entryway. Identification numbers of all equipment listed in the maps/sketch

area, released 2 drums and 2 laundry bags.

Warehouses WP-SH003 & WP-SH004 Shiftly tasks in 2404 WB3 &
WP-1 1101410 05/19/11 WC.LAWs and dose rates taken of 12 drum transfer from 2404 WC to 2336

W.

WEST END Performed survey inside 2404 WB3 west end only for down
WP- 110 1411 05/19/11 post to a radiological buffer area (RBA) for contamination control from a

contamination area (CA) up to the beryllium boundry.

WP-l 0141 05/0/11NA Completion of 2404 WB/WC Shiftly Tasks. No LAWs were
WP-1 0141 05/0/11completed in WB due to restricted access.

West End of Building Surveys of drums, associated pallets, forklift and
WP- 101422 05/22/11 parrot beak drum mover during movement of TRUPACT drums between

2404 WB and 2336 W & 2404 W13 and 2404 WC.

WP-10142 05/2/11NA Completion of 2404 WB/WC Shiftly Tasks. No LAWs were
WP-110123 5/2/11completed in W13 East end due to restricted access.

NA Completion of 2404 WB/WC Shiftly Tasks. Contamination and Dose
Rate Survey performed on all Drum movements. Highest Field Dose of

WP- 10 425 5/2/11each drum movement is shown. WP-W035 AND WP-W044 WERE
WP-1 0142 05/3/11COMPLETED PER TASK. 3 SWBs moved from WC to HERTR and back

to 2404 WC.NOTE ONLY OUTSIDE DOSE RATES AND POSTINGS
ON 2404WB

West End WP-SH003 - Shifily LAWs of floor and outside wall dose rate
WP-1 1101427 05/23/11 verification on 2404 WB.Note: LAWs were only taken on the west half of

_____________2404 WB floors due to CA!RA posting on East half. Movement of 2 drums
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CH2M HILL Plateau Remediation Company Radiological Survey Log Report
(from 511/2011 to 6130/2011 for WP Facility)

Survey Number Date Location and Description of Work

within 2404 WB from regular pallets to spill pallets.Survey forklift from
2404 WB prior to leaving RBA/RAJRMA on west end of 2404 WB.

East entryway Down post survey of the CA/RBA area outside the 2404W*B

WP-l 101428 05/23/11 east entryway. Release of portable instruments from CA, survey of two 55
gallon drums (0082614, 0082494), and one laundry bag. This survey also
meets the requirements for weekly task WP-W042

WP-l 101435 05/23/11 N/A Performed weekly in 2404 WB and shifily.

WP- 101443 05/24/11 2404 WB RECOVERY ENTRY TO DOWNPOST AREA.

N/A WP-SH003 Shiftly LAWs of floors and exterior wall dose rate
verifications of 2404 WB. (LAWs were only taken on the west half of

WP- 10 445 5/2/112404 WB floors due to CA/RA posting on East half.) Down posting of NE
WP-1 0144 05/4/11portion of 2404 WB from CA/RA to RBA/RA occured during this shift.

Shiftly survey of egress and SOP in 2404 WB between the CA/RA on the
east end and RBA/RA on the west end.

WP- 10 457 5/2/11N/A SHIFTLY SURVEY OF 2404WB. SURVEY OF DRUMS FROM
WP-1 0145 05/4/112404 WB. SURVEY OF ROOM WASTE DRUMS.

WP- 101472 05/25/11 N/A WP-SH003 Shiftly LAWs of floors and exterior wall dose rate

verifications of 2404 WB.

WP-l 101473 05/25/11 N/A WP-SH003 in 2404WB.

WP- 10 475 5/2/11N/A WP-SH003 Shiftly LAWs of floors and exterior wall dose rate
WP-l 0147 05/6/11verifications of 2404 WB.

East side of 2404WB Survey of job location in 2404"W, release of a drum
WP-1 101478 05/26/11 sling from the ca (sling number 4883), and a release of a PAM from the

CA.

N/A WP-SH003 in 2404 WB. Survey of 27 TRUPACT drums and
WP-1 101480 06/01/11 associated pallets that were in 2404 WB. Drums located in RBA/RA.

Survey based on WRAP-RSP-016/0.

WP-l 0148 05/6/11N/A SHIFTLY SURVEY OF 2404WB. SURVEY OF DRUMS FROM
WP-l 0148 05/6/112404 WB FOR MOVEMENT TO 2336W.

WP-1 101486 05/27/11 WRAP Performed shiftly in 2404 WC/2404WB

WP-10148 05/7/112404 WB RECOVERY ENTRY TO DOWNPOST CA/RA TO RA/RBA
WP-10148 05/7/11IN ROWS 10-18.

WP-1 1101494 05/31/11 N/A WP-SH003 in 2404 WB.

WP-l 101495 05/31/11 N/A OVER PACK 6 DRUMS AS PART OF 2404WB RECOVERY

WP- 101501 05/31/11 N/A WP-SH003 in 24O4WB.

WP-1 101517 06/01/11 NA Completion of 2404 WB/WC Shiftly Tasks.

WP-1 101518 06/01/11 N/A SURVEY OF DRUMS FROM 2404 WB.
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CH2M HILL Plateau Remediation Company Radiological Survey Log Report
(from 5/11/011 to 6/30/2011 for WP Facility)

Survey Number Date Location and Description of Work

RBA WP-SH003 & WP-W037 - shifily and weekly contamination and dose
rate verification of 2404 W.B.Shiftly contamination survey of egress/SOP

WP-1 101526 06/02/11 area in 2404 WB.Release survey of battery powered, riding floor sweeper
in the west end of 2404 WB3 during the time it was posted HCA/ARA based
on WRAP-RSP-015 Rev. 0.

WP-110137 6/0/11N/A WP-SH003 in 2404 WB. surveyed drums for pay loads
WP-l 0153 06/2/11DM0566/DM0567 IN ROW 27

VY-1014 0/0/1 West side Transfered 78 drums on 21 pallets from 2404WB to 2336W and
WP-110152 0603/128 drums on 8 pallets from 2404WB to 2404 WC.

NA WP-SH003, AND WP-W041.RECEIVED 23 SWB; TRANSFER
WP- 1101543 06/03/11 FROM CWC.SURVEY 5 SWB'S FOR HERTR.SURVEY OF 3 SWB'S FR

SUPERHENC

WP-1 101548 06/03/11 N/A Shiftly survey of 2404 WB3

West side Transfered 74 drums on 19 pallets from 2404WYB to
WP-l 101553 06/06/11 CWC.RECEIVED 6 DRUM TRANSFER FROM CWC.SHIFTLY

SURVEY OF 2404 WB.

WP-10155 06/3/11N/A Downpost of part of CA to allow removal of drums in rows 2 and 4 of
WP- 1155 0/03112404WB. Survey plans WRAP-RSP-0 15, rev 1; RSP-WP- 10-00 1-0 1.

WP-1 101558 06/06/11 N/A Surveyed for down post of CA in WB, and surveyed 38 drums from
row 6.

Warehouses WP-SH003 & WP-SH004. Shiftly surveys of 2404 WB3 and
WP-1 101562 06/06/11 2404 WC.Survey of 7 drum transfer from 2404 WC to 2336 W.Survey of 2

SW13 transfer from 2404 WC to SuperHENC.

WP-l 1101563 06/06/11 Survey of 25 Drums and 7 pallets in WB; per WRAP-RSP-0 16. Drums to
be moved to 2336W on 6-7-2011. See pg 2 for list of drums surveyed.

WP-10157 06/7/112404WB East End Survey of drums in row 6 being moved out of the CA to
WP-l10174 6/0/11the RBA per survey plan WRAP-RSP-0 15 Rev 1.

WP-1 101576 06/07/11 N/A WP-SH003 Completed.

N/A WP-SH003 in 2404WB. Survey of 27 TRUPACT drums and
WP-1 101577 06/01/11 associated pallets that were in 2404 W". Drums located in RBA/RA.

Survey based on WRAP-RSP-0 16/0.

CA on SE Corner of Building Decon of non-slip patches from east man-
door westward down ramp and downpost SE corner of 2404 WB3 to smaller

WP- 1101581 06/07/11 CA/RA surrounding inner HCA. Performed according to Recovery Plan
WRAP-RP-lI 1-03.Weekly survey of drums # 0053165 and 0053739 in row
4 of 2404 WB.Surveys of miscellaneous items used in CA/RA during work.

WP-10158 06/7/11Warehouses WP-SH003 & WP-SH004. Shiftly surveys of 2404 WB3 and
WP-1 0158 06/7/112404 WC.Survey of 28 drums transferring from 2404 WC to 2336 W.

WP-1 101591 06/08/11 N/A Investigative survey of the area under the tarp covering the spill in the
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CH2M HILL Plateau Remediation Company Radiological Survey Log Report
(from 5/1/2011 to 6/30/2011 for WP Facility)

Survey Number Date Location and Description of Work

2404WB building in order to shrink the HCA area. Survey of areas prior to
1H beryllium surveys. Downpost of HCA areas under the tarp to CA, in
order to shrink the HCA area.

WP-1 101594 06/08/11 N/A Release of items from WB HCA. WP-SH003 Completed.

WP- 10 599 6/0/11Warehouses WP-SH003 & WP-SH004. Shiftly surveys of 2404 WB and
WP-110199 6/0/112404 WC.Survey of I11 drum movement from 2404WC to 2336 W.

Surveyed 35 Drums & 9 Pallets for movement from WB to 2336W (See
page 2 for list of drum numbers). Surveyed bottom of 7 Pallets of drums
previously surveyed for movement to 2336 (See RSR WP-1 101563 from

WP- 110 1601 06/08/11 survey results & drum numbers). Surveyed 72 Drums & 18 Pallets for
shipments MWTP1 1012, MWTP1 1015, MWTPI 1016, and MTW1 1017
MWTP1 1018 & MWTP1 1019 to be moved to CWC on 6-8-2011 (See Page
4 for list of drum numbers).

N/A Row 10 down posted to RBA to remove drums, half of row was
reposted as CA due to craft paper covering floor. Twelve pallets removed

WP- 1101611 06/09/11 from row. One pallet found with 480 dpm fixed; bagged and placed with
other bagged pallets on west side of WB. 3 PAM's released from CA.

_____________Survey plan WRAP-RSP-0 15, rev 1.

WP- 110 1614 06/09/11 N/A Survey contaminated forklift out of CAIRA in 2404 WB for
movement within the building to battery charging area established as a CA.

Various Surveyed 8 Drums & 3 Pallets for movement from WB to 2336W
(See page 2 for list of drum numbers). Surveyed bottom of 20 Pallets of

WP- 101615 06/09/11 drums previously surveyed for movement to CWC (See RSR WP-1 101601
for survey results & drum numbers). Surveyed 1 drum (007129) which was
included on movement to CWC.

WP-1 101616 06/09/11 Warehouses WP-SH003 Shiftly surveys of 2404WB

Warehouses WP-SH003 & WP-SH004. Shiftly surveys of 2404 WB and
WP-1 101619 06/09/11 2404 WC.Survey of 2 SWI~s transferring from 2404 WC to

SuperHENC. Survey of 1 drum transferring from 2404 WC to 2336 W.

WP- 110 1620 06/09/11 N/A WP-W037 Weekly dose rate and contamination of 2404 WB.

Shiftly routines of the 2404 WB, 2404 WC,S&R and NDE/NDA area.
WP-1 101623 06/10/11 Release of the end of a forklift charging cable out of a CA in 2404WB to be

used to charge a forklift outside the CA.

WP-10163 06/3/11N/A WP-W037 & WP-SH003 Weekly dose rate and contamination of
WP-1 0163 06/3/112404 WB. Along with the shiftly.

Warehouses WP-SH003 & WP-SH004. Shiftly surveys of 2404 WB and
2404 WC.Survey of 6 drums transferred from 2404 WC to 2336 W.Survey
of 12 empty drums transferred from 2404 WC to 2336 W.Survey of 15

WP-1 101638 06/13/11 drums transferred from 2404 WB to 2336 W per Survey Plan #WRAP-
RSP- 016, Rev 0: 0002224, 0020319, 0022494, 0035207, 0039901,
0042862, 0049616, 0049769, Z72-7-29, Z72-7-50, Z72-7-9, Z72-8-90,
Z72-9-4, Z72-9-9 1, Z72-9-6.Survey of 16 drums per Survey Plan #WRAP-
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CH2M HILL Plateau Remediation Company Radiological Survey Log Report
(from 5/1/2011 to 6/30/2011 for WP Facility)

Survey Number Date Location and Description of Work

RSP-0 16, Rev 0, staged and ready for transfer in 2404 WB-27: 006705 1,
0069221, 0053223, 0056213, 0067444, 0069104, 0069220, 0069954,
0070028,0070593,0072280, 0072318, 0073316, 0074706, 0069158,
0077345.

N/A Survey of waste drums out of the 2404WB RBA per WRAP-RSP-0 16.

WP-1 101640 06/13/11 All portions of the survey were complete except for the LAWs of the
bottom of the pallets, those are to be performed prior to the drums
physcially leaving the building.

Contamintation area Performed survey of drums located in the
WP-1 101652 06/14/11 contaminated area inside 2404 WB. This activity was in support of the WB

Recovery. Air sample taken on this entry in the CA

WP-1 101653 06/14/11 Warehouses WP-SH003 Shiftly surveys of 2404 WB.

WP-1 101656 06/14/11 Warehouses WP-SH003 & WP-SHOO4. Shiftly surveys of 2404 WB and
2404 WC.

N/A Survey and decon CA/RA (HCA is within the CA under tarps) in 2404
WB.This entry entailed removal of tarps and kraft paper up to, but not
including, the HCA (under a separate tarp). Survey the CA/RA using
LAWs, tech smears and directs to downpost the CA/RA area around the
HCA, release the rolling ladder, and leave the HCA (under the tarp) with a

WP- 110 1665 06/15/11 CA/RA above.Tarps and kraft paper, removed from north and south sides
of HCA. Decon of small areas of fixed and low level removable
contamination necessary on the floor area north of the HCA.Although the
area south of the HCA was cleared for downpost, decon was in process in
the area north of the HCA at the end of the entry. Therefore, downposting
of this area will continue when decon of the north side of the area is
resolved.

WP- 101667 06/15/11 Warehouses WP-SH003 Shiftly surveys of 2404 WB.

WP-1 101670 06/15/11 Warehouses WP-SH003 & WP-SHOO4. Shiftly surveys of 2404 WB and
2404 WC.

WP-l 0167 06/6/11N/A WP-SH003 in 2404 WB and weekly survey of drums 0053165 and
WP-10167 06/6/110053739

Various Shifty surveys at 2404WC.3 SWB'S to HERTR from WC. 12
SWB'S FROM CWC TO 2404WC. (CCP-FD-SWB-07)19 DRUMS AND

WP- 10 676 6/1/115 PALLETS SURVEYED FOR TRANSFER FROM 2404 WB TO 2404
WP-1 0167 06/6/11WC.PER SURVEY PLAN WRAP-RSP-016 REV. 0.4 DRUMS AND ONE

PALLET SURVEYED FOR TRANSFER FROM 2404 WB TO 2336
/R.PER SURVEY PLAN WRAP-RSP-016 REV. 0.

WP-1101682 07/08/11 2404 WB/200W
Decon the north side of CA/RA in 2404 WB.

WP-1 0168 06/6/11Warehouses WP-SH003 & WP-SH004. Shiftly surveys of 2404 WB and
WP-10168 06/6/112404 WC.
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CH2M HILL Plateau Remediation Company Radiological Survey Log Report
(from 5111011 to 613012011 for WP Facility)

Survey Number Date Location and Description of Work

WP-I 0169 06/7/11N/A WP-SH003 and instrument release from CA of two PAM's and one

WP-10169 06/7/11laundry bag.

Contamination area. Performed survey of floor inside 2404 W
WP- 1101695 06/17/11 contamination area. Removal of the tarp covering the CA was completed on

this entry.

Various Shifily surveys at 2404 WC & 2404 WB. 15 SWB'S FROM CWC
TO 2404WC. 129 DRUMS AND 32 PALLETS SURVEYED FOR

WP- 10 167 06/0/11TRANSFER FROM 2404 WB3 TO CWC PER SURVEY PLAN WRAP-
WP-1 0169 06/0/11RSP-016 REV. 0.59 DRUMS AND 16 PALLET SURVEYED FOR

TRANSFER FROM 2404 WB TO 2404 WC.PER SURVEY PLAN
W-RAP-RSP-016 REV. 0.

N/A *WP-SH003 *WP-SHOO4* WP-W035 *WP-W037* WP-W040* 14
DRUMS AND 4 PALLETS SURVEYED FOR TRANSFER FROM 2404

WP- 10 170 06/0/11WB, TO 2336W PER SURVEY PLAN WRAP-RSP-016 REV. 0. and done
WP-110100 6/2/11under RWP-WP-61 1 REV. 3Drumn surveyed: #0034328, #005753 1,

#0025093, #0044949, #0045 135, #0045092, #0044926, #0045 138,
#0045 140, #0047848, #0044944, #0033943, #0061143, #0057 137

WP- 10 703 6/2/11N/A SURVEY AND REMOVEAL OF TARPS IN THE CA/RA IN 2404
WP-1 0170 06/0/11WB. SURVEY OF FLOOR IN CA.

N/A WP-W037, WP-SH003, & WP-W042.Weekly dose rate and
contamination of 2404 WB. Shiftly of 2404 WB. Weekly survey of drums

WP- 101706 06/21/11 0053165 and 0053739.Release of Parrot Beak from RBA. Survey of step
off pad from CA to RBA.CA was not entered.Verification Survey
mnfo:Drums surveyed at -5 square feet per law.Floors surveyed at -100
square feet per law.

WP- 10 712 6/2/11Various Shiftly surveys at 2404 WC & 2404 WB.5 SWB'S2404WC TO
WP-1 0171 06/1/11HERTR14 DRUMS AND 4 PALLETS FROM 2404WB TO 2336.

WP- 10 713 6/2/11TOOK TECH SMEARS AND LAWS IN SUPPORT OF THE
WP-1 0171 06/1/11DOWNPOST AROUND THE SPILL IN 2404WB.

WP-1 101714 06/21/11 Various *WP..5H003; Shiffly surveys at 2404 WB*WP..5H004; Shiftly
surveys at 2404 WC*9 DRUM MOVEMENT FROM 2404WC TO 2336W

Various Shiftly surveys at 2404 WC & 2404 WB.5 SWB'S2404WC TO
WP- 1101718 06/22/11 HERTR3 DRUMS AND 1 PALLET FROM 2404WB TO CWC. 14

DRUMS AND 4 PALLETS FROM 2404WB TO 2336W.

WP- 10 720 6/2/11CA Down post survey of area around the tarp( HCA) with LAW'S and
WP-1 0172 06/2/11DIRECTS. survey out of various items.

N/A *WP-SH003; Shifily surveys at 2404 WB*WP..5H004; Shifily surveys
at 2404 WC*4 DRUMS AND 1 PALLETS SURVEYED FOR

WP-1 101727 06/22/11 TRANSFER FROM 2404 WB TO 2404WC PER SURVEY PLAN WRAP-
RSP-0 16 REV. 0. and done under RWP-WP-61 1 REV.3:Drum surveyed;
#0065492, #0077679, #0074665, #0063673
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CH2M HILL Plateau Remediation Company Radiological Survey Log Report
(from 5/1112011 to 6/30/2011 for WP Facility)

Survey Number Date Location and Description of Work

Various Shiftly surveys at 2404 WC & 2404 WB.5 SWB's trasfered to

WP-1 101731 06/23/11 2406W and returned to 2404 WC.6 DRUMS AND 2 PALLETS
SURVEYED FOR TRANSFER FROM 2404 WB TO 2336W PER
SURVEY PLAN WRAP-RSP-016 REV. 0.

WP-l 101734 06/23/11 N/A release of respirators and surveying out lapels.

WP- 10 174 06/4/11N/A WP-SH003 & WP-SIH004.COMPLETED SHIFTLY TASKS IN 2404

WP-l 0174 06/4/11WB & WC.SURVEYED 55 DRUMS FROM WB TO WC.

WP-l10151 6/2/11RB3A WP-SH003 & WP-W037 - shiftly, weekly contamination & dose rate
WP-l10151 6/2/11verification IN 2404 WB3

WP-l 101755 06/27/11 2404 WB Shiftly survey WP-SH003 and survey of drums to leave the RBA
the following day.

Warehouses WP-SH003 SHIFTLY SURVEY OF 2404 WB.WEEKLY
WP-1 101759 06/28/11 VERIFICATION SURVEY OF 2 DRUMS IN 2404 WB. DRUM#

0053739 & 0053 165.WP-W042.

2404 WB3 (MOVEMENT 1) SURVEYED 7 DRUMS & 2 PALLETS IN
2404 WB TO BE MOVED TO CWC.(MOVEMENT 2) SURVEYED 1
DRUM IN 2404 WC TO BE MOVED TO CWC.(MOVEMENT 3)
SURVEYED 3 SWBS & 9 DRUMS IN 2404 WC TO BE MOVED TO
2336W.(MOVENENT 4) SURVEYED 5 SWBS IN 2404 WC TO BE

WP-l 0176 06/8/11MOVED TO 2336W.(MOVEMENT 5) SURVEYED 15 PALLETS IN
WP-110162 6/2/112404 WB TO BE MOVED TO CWC. (SEE SURVEY WP-1 110175 5 FOR

CONTAMINATION AND DOSE RATE SURVEY OF DRUMS ON
PALLETS. (MOVEMENT 6) RECEIVED 8 SWBS IN TO 2404 WC
FROM CWC.VERIFICATION SURVEY INFO:DRUMS: -10 SQUARE
FEET PER LAWSWBS: -50 SQUARE FEET PER LAWPALLETS -25
SQUARE FEET PER LAW

Warehouses WP-SH003 & WP-SH004. Shiftly surveys of 2404 WB and

WP-10176 06/8/112404 WC.Pre-survey of 3 pallets and 9 drums per Survey Plan WRAP-
WP-10176 06/8/11RSP-016, Rev 0, #'s: 0019539, A12665, 0044350, 0035693, 0061519,

9600467, 0057114, 0058075, A13234.

WP-1 1101770 06/29/11 Warehouses WP-SH003 SHIFTLY SURVEY OF 2404 WB.

WP- 10 175 06/9/11Warehouses WP-SH003 & WP-SIH004. Shifily surveys of 2404 WB and

WP-1 0177 06/9/112404 WC.WP-W041 Weekly survey of SuperHENC.

WP-1 101785 06/30/11 Warehouses WP-SH003 SHIFTLY SURVEY OF 2404 WB.

WP-10178 06/0/11Warehouses WP-SH003 & WP-5H-004. Shiftly surveys of 2404 WB and
WP-10178 06/0/112404 WC.

2404 WB, 2404 WC WP-SH003 - Shiftly surveys at 2404 WB3

WP- 101824 07/08/11 WP-SIH004, Shiftly surveys at 2404 WC RWP Verification
Movement of 17 drums on 5 pallets from 2404 WB to 23 36W surveyed on
7-8-11.
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Williams, Joel F Jr

From: Conaway, Kathy (ECY) [KCON461 @ecy.wa.gov]
Sent: Monday, May 09, 2011 5:13 PMV
To: Williams, Joel F Jr
Cc: Biebesheimer, Joanette (ECY); Singleton, Deborah; Skinnarland, E R (Ron); Price, John

(ECY); Mortensen, Seana (ECY); Conaway, Kathleen (ECY)
Subject: FW: WRAP Occurrance Report # EM-RL-CPRC-WRAP-2011-0002

Good Afternoon Joel, Thanks for the WRAP photos.

Here is a follow up from Ecology requesting more information on the WRAP drum and leak at
2404WB Bldg.

1. Ecology wants to see a complete management history of
this drum so we can understand what the waste is. This should
also verify the AK package of the drum. Ecology needs to evaluate
the original designation, what the basis for the designation was,
any container-specific verification of waste designation,
documentation of what treatment was applied to the container's
contents, and any post-treatment sampling or verification
demonstrating the effectiveness of treatment.
2. This package request should include the original
designation and characterization of the drum. For this drum, we

don't know whether Ithe issue is inadequacy of the AK package with,
regard to either designation or

characterization, or a failure of treatment/treatment
verification. With a pH of 2 (identified from the spilled liquid),
this waste was incompatible for a steel container.

3.What is the total amount of the leaked fluid? Report
initially estimated 28 ml.

Tni-Party Agreement Section (TPA)
Nuclear Waste Program (NWP)
Compliance Specialist
Washington Department of Ecology
Phone: (509) 372-7890
Email: kcon461(@ecy .wa .gov
FAX: (509) 372-7971



Williams, Joel F Jr

From: Conaway, Kathy (ECY) [KCON461 @ecy.wa.gov]
Sent: Wednesday, May 11, 2011 3:59 PM
To: Williams, Joel F Jr
Cc: Biebesheimer, Joanette (ECY)
Subject: Quantity of WRAP Drum Leak

Hi Joel. Looking at the photos and sharing them internally and discussing them internally,
it just seems there could be more than 300 ml. Given the quantity and surface area of
absorbents (rags and powdered absorbent), please verify that the 300 ml quantity is
defensible, or what range of volume could actually have leaked. You can add this to the pkg
info to be provided to Ecology next week.

Tni-Party Agreement Section (TPA)
Nuclear Waste Program (NWP)
Compliance Specialist
Washington Department of Ecology
Phone: (509) 372-7890
Email: kcon46l@ecy.wa.gov
FAX: (509) 372-7971



Williams, Joel F Jr

From: Conaway, Kathy (ECY) [KC0N461 @ecy.wa.gov]
Sent: Wednesday, May 11, 2011 5:09 PM
To: Williams, Joel F Jr
Subject: Fabric Material
Attachments: drum leak 35.JPG

Joel, what are the pads on floor composed of?





Williams, Joel F Jr

From: Conaway, Kathy (ECY) [KC0N461 @ ecy.wa.gov]
Sent: Thursday, May 12, 2011 12:02 PM
To: Williams, Joel F Jr
Cc: Biebesheimer, Joanette (ECY)
Subject: Occurrence Report Question

On # 3 of the report: Significance Category: 2. What does "2" mean? How is "2" defined? Who was the Building
Emergency Director (BED) for this WRAP event?

Tni-Party Agreement Section (TPA)
Nuclear Waste Program (NWP)
Compliance Specialist
Washington Department of Ecology
Phone: (509) 372-7890
Email: kcon461@ecV.wa.gov
FAX: (509) 372-7971



Attachment VII



FW HEDL drums requi ring updates. .txt
From: McGrath, Markus H
Sent: Thursday, July 07, 2011 8:44 AM
To: Tuott, Lee C
Cc: Prignano, Andrea L
Subject: FW: HEDL drums requiring updates.

Lee,

The infamous leaking drum 0062288 is a daughter drum of disposal overpack 0031161
and 0059303 is
the overpack of the infamous leaking drum (0062288). Essentially, in SWITS the
325-DES-01
designation carries on with both containers 0062288 and 0059303 with the addition of
the D002 waste
code per the management guidance email below and an additional email from Rick
Austin that I will
forward to you.

Markus McGrath
WRAP WMR
SWOC waste
372-1642
From: Strickling, Lana R
sent: Monday, may 16, 2011 2:24 Pm
To: McGrath, Markus H; Crowley, Paul i
cc: Prignano, Andrea L; Conley, Jeffrey A; Willis, Norman P; Gordon, Todd; ware,
Nancy W; Tuott, Lee C;
Bannister, Roland J; Austin, Richard L; Ramirez, Amanda J; Kisielnicki, Jeanne M
subject: HEDL drums requiring updates.

Based on my discussion with Triner, Austin and the processing and AK information
provided , all of the containers below should be labeled as "corrosive", have the
D002
applied in SWITS, the PH should be changed to pH<2, the storage category should be
updated to "A" for Acids, and the physical type should be changed to L/S
( i qui d/sol id) .

Also, please add the following comment: "D002 applied due to suspect corrosive
liquids identified during processing and a subsequent review of AK information
provided
on the wastest ream."

Label changes should be done in accordance with WMP-370, section 2.36.

Paul - Jeff Conley is your CWC facility contact (he may delegate to Todd). You are
responsible for ensuring the containers at CWC are updated.

Markus/Andrea - You have WRAP. Please make sure the storage categories are
updated in SWITS for the containers located at WRAP (in case they get moved back to
CWC at some point). You may need to work with Nancy Weston to get this completed.

I believe that both wRAP/CWC intend to put all of these containers on spill pallets.

Please let me know if there is something i missed that should be updated for interim

storage. Notify Roland when items are complete.

Lana Strickling
waste support services
PFP/SWOC/WRP waste manager
materials & Energy Corporation
office: (509) 376-3583
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FW HEDL drums requiring updates. .txt

From: Kisielnicki, Jeanne M
sent: Wednesday, May 11, 2011 3:54 Pm
TO: Strickling, Lana R; McGrath, Markus H; Prignano, Andrea L
subject: Drum list

Here is the list of 15 drums identified that require labeling and waste code
changes. Thanks

Drum
Number
Retrieved drum
(inner drum)
Repack daughter drum
Location
0025025
HEDL-155

2 403wA-Q3
002 5090
HEDL- 342

2404WB
0028846
HEDL-148

2404WB-ZI
0028928
HEDL-73

2403wA- Q3
0029796
HEDL-169

2336w
0029841
HEDL-262
0062289, 0081216
2404WB22,
2404WB22
0030841
HEDL-108

WB-Z1
0030851
HEDL-182

2 403wA-Q3
0031159
HEDL- 111

2403-wA-Q3
0031161
HEDL-63
0062288,0061308
2404WB08,
2404WB08
0031164
HEDL-273

2 403WA-Q3
003 1165
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HEDL254FW HEDL drums requiring updates. .txt

24O3wA-Q3
0034390
HEDL-77

2336w
0034274
H365

240 3WA
0034364
H366

2 403wA

Thanks
Jeanne Kisielnicki
Tru Repackaging Project
376-7761
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Kislielnicki, Jeanne M

rom: Strickling. Lana R
jient: Monday, May 16, 2011 2:24 PM
To: McGrath, Markus H; Crowley, Paul J
Cc: Prignano, Andrea L; Conley, Jeffrey A; Willis, Norman P; Gordon, Todd; Ware, Nancy W;

Tuott, Lee C; Bannister, Roland J; Austin, Richard L; Ramirez, Amanda J; Kisieinicki, Jeanne
M

Subject: HEDL drums requiring updates.

Based on my discussion with Triner, Austin and the processing and AK information provided, all of
the containers below should be labeled as "corrosive", have the D002 applied in SWITS, the pH
should be changed to pH<2, the storage category should be updated to "A" for Acids, and the
physical type should be changed to US (liquid/solid).

Also, please add the following comment: "D002 applied due to suspect corrosive liquids identified
during processing and a subsequent review of AK information provided on the wastestream."

Label changes should be done in accordance with WMVP-370, Section 2.36.

Paul - Jeff Conley is your CWC facility contact (he may delegate to Todd). You are responsible for
ensuring the containers at CWC are updated.

Markus/Andrea - You have WRAP. Please make sure the storage categories are updated in SWITS
for the containers located at WRAP (in case they get moved back to CWC at some point). You may

eed to work with Nancy Weston to get this completed.

I believe that both WRAP/CWC intend to put all of these containers on spill pallets.

Please let me know if there is something I missed that should be updated for interim storage. Notify

Roland when items are complete.
Lana Strickling
Waste Support Services
PFP/SWOC/WRP Waste Manager
Materials & Energy Corporation
Office: (509) 376-3583

From: Kisielnicki, Jeanne M
Sent: Wednesday, May 11, 2011 3:54 PM
To: Strickling, Lana R; McGrath, Markus H; Prignano, Andrea L
Subject. Drum list

Here is the list of 15 drums identified that require labeling and waste code changes. Thanks

Drum Retrieved drum Repack daughter Location
Number (inner drum) drum

0025025 HEDL-155 2403WA-Q3
0025090 HEDL-342 2404WB



0028846 HEDL-148 2404WB-Zl

0028928 HEDL-73 2403WA-Q3

'1029796 HEDL-169 2336W

j029841 HEDL-262 0062289,0081216 2404WB22,
____________ _____________2404WB22

0030841 HEDL-108 WB-Zl

0030851 HEDL-182 2403WA-Q3

0031159 HEDL-111 2403-WA-Q3

0031161 HEDL-63 0062288,0061308 2404WB08,
_____________2404WB08

0031164 HEDL-273 2403WA-Q3

0031165 HEDL-254 2403WA-Q3

0034390 HEDL-77 2336W

0034274 H365 j2403WA

0034364 H366 2403WA
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1.0 Executive Summary

This document has been prepared for the Central Characterization Project (CCP) for
contact-handled (CH) transuranic (TRU) waste generated at the 325 Radiochemistry
Building located in the 300 Area at the Hanford Site. This report presents the
required characterization information for the mixed debris waste stream
(RLM325D.001) associated with process operations and building deactivation
activities.

The CCP is tasked with certification of CH-TRU waste for transportation to and
disposal at the Waste Isolation Pilot Plant (WIPP). The procedure CCP-TP-005,
CCP Acceptable Knowledge Documentation (Reference 1), describes how
acceptable knowledge (AK) is compiled and confirmed by the COP. The COP is
responsible for AK development in accordance with COP procedures and will review
and approve this Acceptable Knowledge Summary Report and maintain this
document and supporting AK source documentation as COP quality assurance
records. The COP maintains responsibility for all referenced documentation, which
will be stored at the COP Records-Center, Carlsbad, New Mexico.

This document, along with the referenced supporting documentation, provides a
defensible and auditable, record of AK for the characterization of waste generated by
the 325 Radiochemistry Building operations. The references and AK sources used
to prepare this report are listed in Attachment 1. The AK sources referenced within
this report by alphanumeric designations (i.e., 0001, POOl, D001, and U001),
correspond to the Source Document Tracking Number using the following
convention:

0 C - Correspondence
0 P - Published Documents and Procedures
* U - Unpublished Documentation and Data
0 D - Discrepancy Resolution Reports

This AK report includes information relating to the facility's history, process
operations, and waste management practices. Information contained in this report
was obtained from numerous sources, including facility safety basis documentation,
RORA permit applications, facility procedures, generator and storage facility waste
records, and interviews with cognizant personnel.

This report complies with the requirements of Section 84, "Acceptable Knowledge,"
of the "Hazardous Waste Facility Permit Issued to Waste Isolation Pilot Plant"
(HWFP) (Reference 2). This document and supporting references provide the
mandatory waste program management and waste stream-specific AK information
for the 325 Radiochemistry Building TRU waste generated between 1970 and 2002.
This AK document contains a description of the TRU waste generating facilities and
the waste management practices at the time of waste generation.
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2.0 Waste Stream Identification Summary

Site Where TRU Waste Was Generated:

Generation Location:
Hanford Site
P.O. Box 1000
Richland, Washington 99352-1 000

Facility Where TRU Waste Was Generated:

325 Building - Radiochemistry Building and High-Level Radiochemistry Annex

Facility Mission:

The 325 Radiochemistry Building was built in 1953 to safely house and handle mutli-
curie or high activity chemical development work. The High-Level Radiochemistry
Annex was added to the facility in 1959 and 1960. Combined these two analytical
operations were the largest among Hanford's laboratories. Section 4.4.3 provides a
discussion of the missions associated with this facility.

Waste Stream RLM325D.OO1 (Mixed Debris)

Summary Category Group: S5000

Waste Matrix Code Group: Heterogeneous Debris

Waste Matrix Code: S5400 (Heterogeneous Debris)

TRU PACT-Il Content Code (TRUCON): RH225A - AM

Waste Type Code: MTRU

Waste Stream TWBIR Identification: RL-TI 10, RL-W338, R L-W339,
RL-W340, RL-W341, RL-W342,
RL-W343, RL-W393, RL-W394,
RL-W395, RL-W396, RL-W397, and
RL-W398

Layers of Confinement: Maximum of four layers

Waste Stream Description: This debris waste stream was generated during
laboratory examinations and studies, including analyses of fuel reactor samples,
characterization of the chemical and physical properties of tank wastes and
immobilized forms of plutonium (Reference C001, P012, P016, P027, and P041).
These analyses, performed in gloveboxes, fume hoods and hot cells, used a wide
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variety of electrochemical, spectrophotometric, and physical tests that generated
primarily inorganic (e.g., aluminum- and iron-based metal, glass, ceramics, and
asbestos) and organic debris (e.g., plastic, rubber, paper, cloth, wood) waste
materials. Materials associated with waste packaging include plastic liners and
absorbents (Cleanup-IV, vermiculite, and diatomaceous earth). Specific waste items
may include diaper paper, wipes, towels, protective clothing, cardboard, metal cans,
aerosol cans, High Efficiency Particulate Air (HEPA) filters, stainless steel tubing,
plastic pipe, lead (bricks and sheeting), sheet metal, polyethylene bottles, failed
machinery, alkaline batteries, circuit boards, incandescent bulbs, light ballasts, used
lab ware (beakers, pipettes, vials, and tubing), gloves (leaded, cloth, leather, rubber
and Hypalon), lab equipment (balances, drying ovens, heating mantles, pumps and
reaction vessels), thermometers, tape, concrete, non-asbestos insulation, soil,
plumbing fixtures, ladders, step benches, and tools (screw drivers, wrenches, and
shears). Absorbed liquids have been placed in some drums. Also included are
sample residues from fuel pellets, tank wastes, ceramics and grouted plutonium in
cans (Reference 10, C001, C003, P050, and U001).

Waste stream RLM325D.0Ol was determined to contain RCRA regulated
constituents and is assigned the following EPA Hazardous Waste Codes: F001,
F002, F003, F004, F005, D004, D005, 0006, D007, D008, D009, D010,0D01 1,
D022, D027, D028, D029, D030, D033, D034. D037, D041, and 0043. See Section
5.4 for the rationale for assignment of these codes.

Based on the review of the container documentation and waste management
practices, prohibited items may be present in waste stream RLM325D.OO1. Waste
management practices prohibited the packaging of free liquids or unused reagents;
however liquids were neutralized, absorbed, and cemented and may be present due
to dewatering or condensation. The AK identified that cans greater than 4 liters in
volume (5-quart, 4-gallon, and 5-gallon cans) with crimped or taped lids may be
present. Punctured aerosol cans are identified in the container documentation. No
PCB3 ballasts were identified in the container documentation; however, unpunctured
aerosol cans and IPCB ballasts were not segregated from the waste until the early
1980s and may be present in containers generated prior to this time. The inventory
may also contain lead, steel, and concrete shielded containers. Drums containing
prohibited items or unused reagents identified during confirmation activities will be
segregated then treated and/or repackaged to remove the items prior to certification
and shipment (Reference C001, C002, P002, P003, P031, P037, and U001).

TRUCON Code RH225 is assigned to waste stream RLM325D.001 assuming that
organic solvents and oil/solvent mixtures do not exceed 1 percent by weight of the
total weight of the waste in the drum (Type 1ll). An assessment of all containers will
be performed during AK evaluation to determine if the weight of these compounds
(solidified or absorbed) that could exceed 1 percent (Type IV) in a given drum. The
SPM will be notified of the containers that may exceed the 1 percent limit. In the
event that this limit could be exceeded in a given container, these drums will be

10
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assessed and segregated during reconciliation for shipment under the appropriate

TRUCON shipping category, as appropriate.

3.0 Acceptable Knowledge Data and Information

TRU waste destined for disposal at the WIPP must be characterized prior to
shipment. The WIPP HWFP Waste Analysis Plan (WIPP-WAP) (Reference 2)
permits use of knowledge of the materials and processes that generate and control
the waste, provided a clear and convincing argument about the characteristics of the
waste is achieved. The AK characterization documented herein complies with the
requirements of the WIPP-WAP and was developed in accordance with Section B4
of CCP-PO-OO1, CCP TRU Waste Characterization Quality Assurance Project Plan
(Reference 3), CCP-PO-002, CCP Transuranic Waste Certification Plan (Reference
4), and CCP-TP-005, CCP Acceptable Knowledge Documentation (Reference 1).

This AK report includes information relating to the facility's history, process
operations, and Hanford waste management practices related to managing and
certifying this waste. Information contained in this report was obtained from
numerous sources, including facility safety basis documentation, historical
documents, generator and storage facility waste records, materials safety data
sheets (MSDSs), and interviews with facility personnel.

The primary sources of AK used for determining the physical and chemical
characterization for the waste stream were the Solid Waste Disposal Records and
Contents Inventory Sheets prepared by the Hanford site for each container. The
documentation for each container included the following information:

" Estimated Plastic and Metals content
" Hazardous constituents
" Generation location(s)
* Radioactive material content (including isotopic distribution)
* A Hanford WIPP Certification Checklist for each Waste Acceptance Criteria

(WAC) requirement
* A Contents Inventory Sheet identifying the composition of each package

placed into the drum
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4.0 Required Program Information

This section presents the waste management program information required by
Section B4 of the HWFP (Reference 2). Included is a brief history of this facility,
summaries of the missions, discussions of operations associated with the generation
of TRU waste, and descriptions of the TRU waste management program.
Attachment 1 of procedure CCP-TP-005, CCP Acceptable Knowledge
Documentation (Reference 1) provides a list of TRU waste management program
information required to be developed as part of the AK record.

4.1 Facility Location

The Hanford Site is located in southeastern Washington State near the Tni Cities
area of Richland, Kennewick, and Pasco as shown in Figure 1 in Attachment 2. The
locations of the major areas of the Hanford Site are shown in Figure 2. The 325
Radiochemistry Building is part of the 300 Area located in the southeast corner of
the Hanford Site as illustrated in Figure 2 and Figure 3 in Attachment 2 (Reference
P041, P043, and P052).

4.2 Facility Description and Site Operations

4.2.1 Hanford Site

The Hanford Site is divided into several areas where defense and nuclear weapons
production took place. Operations generating TRU waste were conducted primarily
at the 100, 200, and 300 areas at the site (Reference P041, P042, and P05.2).

A total of nine plutonium production reactors operated at the 100 Area from
September 1944 until December 1986. These reactors were all light water cooled,
graphite moderated, and fueled with solid or bored metal uranium rods. Eight of the
reactors (B, D, F, H, DR, C, KE, and KW in order of construction) were "single pass"
reactors and used exclusively for defense purposes (i.e., plutonium production and
reactor operations research and experimentation). "Single pass" refers to the use of
cooling water taken from the Columbia River and passed through the reactor piles
only once for cooling before being discharged back to the river. The ninth reactor (N
Reactor) was unique in that it recycled cooling water. It was a dual-purpose reactor
that was capable of making electrical power and weapon-grade plutonium, or electric
power and fuel-grade plutonium. It was used for domestic power production from
1966 until 1986 (References P041 and P052).

The 200 Area is separated into the 200 East and 200 West Areas. The 200 East
and 200 West Areas were originally built as "twin" operations, with both areas
containing a Cell Building. Both facilities contained a Bulk Reduction Building.
These facilities performed chemical dissolution of irradiated fuel from the 100 Area
reactors and plutonium recovery using the bismuth phosphate separation process.

12
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The final step of plutonium recovery operations was housed in the Plutonium
Finishing Plant (PFP) at 200 West. Ancillary buildings that existed to support the
plutonium recovery processes included analytical laboratories housed in Buildings
222-B and 222-T (Reference P041 and P052).

In 200 West, the REDOX Plant began operations in 1951, using a methyl isobutyl
ketone extraction process and ion exchange columns to recover uranium. In 1953,
the 224-U Building was converted from a training facility to the U03 Plant, which
converted uranyl nitrate hexahydrate from the REDOX Plant to uranium oxide. In
1956, the PEP was converted to a research and development facility for plutonium
processes and nuclear device development for testing at the Nevada Test Site
(Reference P041 and P052).

Also located in 200 West, the PFP began operations in several buildings in 1949.
The PFP converted plutonium nitrate to metal in the remote mechanical lines;
performed casting and machining operations for weapons components; and
operated to recover plutonium from waste and scrap generated at other Hanford
facilities. The PEP remote mechanical lines processed oxides in the early 1960's
and in 1968, switched to produce plutonium oxide. Wastes such as incinerator ash,
scrap and crucible, and dissolver heels, were run through the solvent extraction
process at the Plutonium Reclamation Facility (Reference P041 and P052).

Facilities in the 300 Area of the Hanford Site have been diverse in their missions.
Some facilities were dedicated to the manufacture of uranium fuels for the 100 Area
production reactors. These facilities were not designed for handling TRU materials
therefore, were not generators of TRU waste. Other facilities, such as Building 308,
were designed for the manufacture of plutonium oxide and/or mixed oxide fuels for
the research reactors in the 300 and 400 Areas of the Hanford Site. Some facility
missions such as Buildings 324 and 325 hot cells were the focus of research and
development (R&D) for fuel element performance evaluation and high activity waste
solidification studies. These facilities were (are) the principal generators of TRU
waste in the 300 Area. The TRU solid and liquid wastes from these facilities were
shipped to the 200 Area for disposition. Twenty-three 300 Area facilities were
generators of, or had the potential for generating, TRU waste (Reference P041 and
P052).

Since the 1960's, the Hanford Site has accepted waste generated from numerous
offsite United States Department of Energy (DOE) facilities. It is estimated, that 20
volume percent of the defense TRU waste generated in the United States is stored
at the Hanford Site. Approximately half of the retrievably stored CH-TRU waste was
stacked in modules on asphalt pads or aboveground buildings in the 200 East and
200 West areas and the other half was placed in gravel earthen trenches. TRU
waste unsuitable for asphalt pad storage because of size, chemical composition,
security requirements, or surface radiation was packaged in reinforced wood,
concrete, or metal boxes and stored in dry waste trenches. The trenches were

'13
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covered with plywood and plastic-reinforced nylon sheeting and backfilled with dirt
(Reference P041 and P052).

Initially, waste drums were placed horizontally in trenches with direct soil cover.
Then, for a brief period of time (1972-1973), they were stacked on an angle in an
engineered storage configuration known as trench V-7. This storage methodology
proved to be too expensive to implement, hence the concept for storage on asphalt
pads was adopted in 1972. Storage in gravel trenches continued after 1972,
however, the drums were then stacked vertically. The earthen trenches during this
later period were used primarily for biological, classified, and other special-case CH-
TRU waste. After 1974, drums and boxes of CH-TRU waste were stored upright in
trenches with asphalt or plywood bottoms, plywood and plastic tarps covering the
containers, and 4 ft of earth over the tarp cover. TRU waste continued to be placed
in trenches until 1989 (Reference P041 and P052).

In 1985, an aboveground building, the Transuranic Storage and Assay Facility
(TRUSAF), was opened for storage of TRU waste until its inactivation in 1996. The
Central Waste Complex (CWC), which consists of 20 storage buildings, currently
stores TRU waste. In May 1987, the DOE issued an interpretive rule under the
Atomic Energy Act of 1954 clarifying DOE obligations under Resource Conservation
and Recovery Act (RCRA), which is promulgated in Washington State by the
Dangerous Waste Regulations (Reference 9). This rule created categories of waste
that required separate waste management disposition and segregation. In 1987, the
Hanford Site stopped disposing of mixed waste in unlined trenches and began to
store these wastes in aboveground facilities at the CWC exclusively (Reference
P041, P048, and P052).

4.2.2 325 Radiochemistry Building

The 325 Radiochemistry Building contains approximately 140,000 square *feet of
laboratory space. In 1960s, the building operated as many as 50 laboratories and
11 hot cells. The laboratories were furnished with hoods and gloveboxes designed
handing radioactive materials (Reference P041). The 325 Building was constructed
in 1953 with eight 6' x 6' x 5.5' hot cells with 2.5 ft-thick concrete walls and stainless
steel liners. Three additional hot cells were added when the High-Level
Radiochemistry Annex was added to the facility in 1960. The largest (A-Cell) was
15' x 16' x 6'. The other two cells (B- and C-Cells) were 15' x 7' x 6'. Four- foot
concrete walls with steel liners surrounded these larger cells. All eleven cells were
equipped with remote manipulators, periscopes, and lead glass windows. Liquids
generated in each hot cell drained to a holding and sampling tank (Reference P041).
Section 4.5 provides a summary of the operations associated with TRU waste
generation.

14
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4.3 Mission

4.3.1 Hanford Site Mission

Generation of radioactive solid waste at Hanford was coincident with nuclear
weapons production that first began in 1944. The Hanford Site was constructed to
produce plutonium for the weapons program during World War 11. The primary
miss ion of the Hanford Site pertaining to national defense and nuclear weapons
production included fuel and target fabrication; plutonium production reactor
operations; chemical separations; component fabrication; and research,
development, and testing. Since the plutonium production mission ended, the
Hanford Site mission has changed to environmental management "to safely clean up
and manage the site's legacy waste" and to develop and deploy science and
technology. The primary mission of the 300 Area of the Hanford Site was reactor
fuels development and fabrication. (Reference P04 1, P042, and P052).

The Hanford Mission Plan, Volume 1, "Site Guidance," states, "The primary Hanford
mission is to clean up the Hanford Site, eliminate potential risks to the public and our
workers, and serve as the DOE model in environmental restoration." To meet this
need the Solid Waste Program mission is to."receive, store, treat, and dispose of
solid radioactive and non-radioactive wastes in a safe and environmentally compliant
manner." The Solid Waste Program is responsible for buried waste located in
RCRA-regulated burial grounds in the 200 East and 200 West Area. The Solid
Waste Program is also responsible for stored solid waste in the CWC in the 200
West areas and receipt of solid waste from on-site and off-site generators
(Reference P052).

4.3.2 325 Building Mission

Initial 325 Radiochemistry Building missions included production and process
improvement support for the REDOX and Uranium Metal Recovery operations.
Actinide separation studies were conducted that focused on the development of
techniques to reduce activity in high-level wastes prior to disposal. Other missions
included production development of radioactive lanthanum, temporary technical
support to the bismuth phosphate (BiPO4) process, support studies for tritium
production, and basic investigations of plutonium chemistry. The 325
Radiochemistry Building mission also included development support for the PUREX,
RECUPLEX and Plutonium Recovery Facility (PRF) production processes.
(Reference P041).

In the 1960's the 325 Radiochemnistry Building supported NASA and medical isotope
development campaigns. A number of new techniques were developed to involving
separation and fractionation technology. Specific isotopes including strontium-90,
cesium-I 37, curium-244, americium-241, and promethium-147 were isolated using
ion exchange, carrier precipitation, solvent extraction, and combinations of these

15
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and other methods. The feed material was generally high-level waste from PUREX
or waste from the Shippingport nuclear power plant. During the same time period,
experiments involving the recovery of plutonium-238 from irradiated neptunium-
237/aluminum targets were conducted in the C-cell (References P041).

The 325 Radiochemistry Building was involved in FETE fuels characterization during
the 1970s and 1980s. In the late 1970s and early 1980s, the laboratory performed
analyses on Exxon Enriched Uranium samples. These samples were submitted as
sweepings from the process line gloveboxes, in the Exxon facility located adjacent to
the site. In approximately 1987, vitrification processes were being developed at
other 300 area facilities for disposition of high-level waste. 325 personnel in the
shielded analytical facility worked on samples from these processes.

After 1980, the hot cells were used for materials characterization associated with
leach testing of vitrified wastes, spent nuclear fuel examination, post-irradiation
examination of the boron thermal shield from N Reactor, and characterization of
neutralized cladding removal waste. Waste solidification tests were performed in A-
Cell and other work in support of the Nuclear Waste Vitrification Project (NWVP)
were performed in the A-, B- and C- cells from 1977 to 1980.

Characterization of tank waste started in the late 1 980s and continued through the
1 990s. Many of the sampling and analytical techniques used during tank waste
characterization at the Hanford site were developed by the 325 Radiochemistry
Building operations. Other radiochemnical work conducted in the cells included tests
of fuel for iodine control, uranium dissolution methods for N Reactor, and
experiments in strontium recovery. Analyses of fuel and MOX materials using
electrochemical, spectrophotometric and physical tests were performed in the 1 980s
and continued into the early 1990s. The studies associated with leach testing of
immobilized Pu-containing waste forms, tank waste characterization, and ion-
exchange were conducted in the Shielded Analytical Laboratory and the A- and B-
Cell from the mid 1980s to the beginning of 2000. In addition, the 325 facility has
been operated as a TSD (Treatment Storage and Disposal) facility since 1993 and
has operated as part of an overall HWTU (Hazardous Waste Treatment Unit) for the
Hanford site since that time. (Reference C001, P004, P006 through P030, P032,
P033, P034, P035, P038, P041, and P050).

4.3.3 Defense Waste Assessment

Hanford's solid waste legacy can be traced back to early weapons production
activities in 1944. As discussed above, the 325 Building has had an ongoing history
of supporting production reactor and reprocessing activities at the Hanford site,
including REDOX, PUREX, RECUPLEX, PRE, and N-Reactor operations. In recent
years, the facility has continued to support defense activities associated with
defense nuclear waste and by-product management (Reference P041, P042, P043,
P045, P050, P053, and P054).
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The WIPP-WAC (Reference 6) requires generator sites to use AK to determine if the
TRU waste streams to be disposed at WIPP meet the definition of TRU "defense"
waste. Based on guidance from DOE, a TRU waste is eligible for disposal at WIPP
if it has been generated in whole or part by one of the atomic energy defense
activities listed in section 10101 (3) of the Nuclear Waste Policy Act of 1982. TRU
wastes generated in the 325 Radiochemistry Building are contaminated with
radiological isotopes that are part of defense waste clean up activities (i.e.,
Characterization of tank waste from years of weapons production and waste
vitrification) and other activities supporting weapons process development and
reactor research (i.e., N-reactor shielding experiments). Based on the review of AK,
TRU wastes generated by 325 Radiochemistry Building operations are contaminated
with materials from atomic energy defense activities conducted in the facility and
contaminated with radiological materials examined in the laboratory from atomic
energy defense activities for the following functions:

* Defense nuclear materials production
* Defense nuclear waste and materials by-products management
" Defense research and development

This waste stream contains waste that was generated in part from studies that were
part of the DOE NWVP program and support to defense nuclear waste
management, including characterization of tank sludges resulting from years of
processing weapons materials at the Hanford site. In addition, support to processes
at N- Reactor such as examination of boron thermal shielding, iodine control and
uranium dissolution took place in the hot-cells and additional characterization was
performed in support of PU REX reprocessing and waste characterization. Other
projects involved work on the development of waste forms suitable for long term
disposal (such as ceramics), and analysis of Rocky Flats oxides. Due to the nature
of the analytical work performed in the laboratory, all defense project work was
carried out in conjunction with other projects supporting analytical characterization
needs across the Hanford site (Reference C004 and P041).

Due to the waste management practices and analytical nature of the operations
conducted in the 325 Building, no attempt was made to segregate the waste
originating from non-defense from defense-related campaigns. Since segregation of
the wastes is no longer feasible, by definition this waste is eligible for disposal at the
WIPP facility (Reference 7 and C001).

4.3.4 Spent Nuclear Fuel and High-Level Waste Assessment

The WIPP Land Withdrawal Act bans the disposal of spent nuclear fuel and high-
level waste, as defined by the Nuclear Waste Policy Act (NWPA), at WIPP.
According to the NWPA, spent nuclear fuel is "fuel that has been withdrawn from a
nuclear reactor following irradiation, the constituent elements of which have not been
separated by reprocessing." High-level waste is defined by the NWPA as "the highly
radioactive material resulting from the reprocessing of spent nuclear fuel, including
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liquid waste produced directly in reprocessing and any solid material derived from
such liquid waste that contains fission products in sufficient concentrations, and
other highly radioactive material that the Commission, consistent with existing law,
determines by rule requires permanent isolation."

The TRU waste that is identified in this waste stream includes debris generated
during analysis and study of samples obtained from multiple processes that include
transuranic elements. These laboratory operations did not involve separation or
reprocessing of constituent elements from reactor fuel. The waste does not contain
irradiated fuel elements withdrawn from a reactor. The waste stream is
contaminated with samples of waste sludges taken from tanks associated with
repossessing, however these waste materials are defined as waste incidental to
reprocessing by DOE Order 435.1. Therefore, the waste is not a spent nuclear fuel
or high-level waste and is eligible for disposal at WI PP (Reference 8, 10 and 12).

4.4 TRU Waste Management

During laboratory operations, the office of Laboratory Operations was designated as
the administrator of Control procedures overseeing nuclear safety specification and
was cognizant of control area classifications, and material transfers. The laboratory
supervisor was also responsible for mnaintenance of a written record of the quantity
and location of plutonium held in Plutonium control areas based upon data submitted
by Chemical Research and Development personnel. Material Balance Points were
established through incorporation of Material Balance Areas (MBAs). These MBAs
were used to control plutonium materials in the 325 Building. Cans of plutonium
were tracked in specific areas by unique identification numbers and quantity of
plutonium present. Log sheets were maintained for each of these areas until the
material was used or disposed of as waste (Reference COO01, -POOl, and P043).

During operation when spills occurred, liquids present in the room were collected
and packaged with vermiculite and cement to absorb free liquids. Additional mop up
was completed using terry cloth towels. When there was potential for release of
airbomne radioactive materials, corn oil mist was used as a dust suppressant
(Reference C001, C002, and P051).

After the completion of a given project, liquids were disposed of through sanitary
water, the retention process sewer, and the radioactive liquid waste systems
(Reference P003, P043, and P045). Radioactive liquid waste was routed to the 340
Building and then transferred by cask to the 200 area tank farms (Reference CO01
and P043). Solid and liquid wastes treated at the HWTU in the facility was
segregated into low-level, TRU, and mixed waste streams prior to disposition, and
solid wastes were packaged, shipped, and stored in accordance with the Hanford
specific waste acceptance criteria (Reference CO0l, P042 through P045, and P051).
Free liquids were solidified using cement and vermiculite mixtures in a 1 to 2 ratio
prior to disposal. If the liquids were corrosive they were neutralized prior to
solidification. In the early 1980s, aerosol cans were required to be punctured and
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ballasts were segregated from TRU waste prior to disposal (Reference COOl, P004,
and P047).

In general, waste materials were bagged out of gloveboxes into plastic liners and
packed into 55-gallon drums, TRU waste materials were removed from the
gloveboxes and hot cells using plastic bag out bags that had 8- and 15-inch
openings. These bags were filled with waste and then pig-tailed and placed in 55-
gallon drums. None of the bags were heat-sealed before being loading into the
drums. Waste cans (4-gallon) were loaded out of hot cells into 5-gallon cans and
loaded into lined 55-gallon drums. The drum liners were then horse-tailed once the
waste filled thelO0-mil clear plastic liners. Mixed waste from the hot cells was
packaged in sheet metal liners with a Cellutex plug prior to being placed in the drum.
All waste packaging was in accordance with the version of HNF-EP-0063 in place at
the time (see section 5.5 for additional information regarding waste packaging
configuration). Containers were sent to be assayed in the 300 area. TRU
containers were sent to the TRUSAF or CWC for Real-time Radiography (RTR) prior
to acceptance. If the containers were found to contain prohibited items such as free
liquids, they were sent back to the generators for remediation. In the case of drums
containing free liquids, additional vermiculite or kitty litter was added to the container
after the drum was returned from the TRUSAF or CWC (Reference CO0l, C002,
P002, P037, and P051).

Prior to 1985, chemists controlled all containers of waste from their own individual
projects. The waste was tracked in laboratory notebooks but was disposed
according to hazard. In order for drums generated at this time to be stored at the
TRUSAF or the CWC, documentation was provided on checklists to document that
waste was TRU or mixed TRU as generated from the processes described in these
notebooks. Though RCRA-regulated chemicals and metals were identified and
documented in the Solid Waste Storage/Disposal Record forms and Contents
Inventory Sheets, waste management practices did not require the segregation of
these materials (Reference C002, P005, P041, P043, P045, and U001).

4.4.1 Types and Quantity of TRU Waste Generated

The Hanford Site currently manages approximately 4,400 containers (1, 150 cubic
meters) of TRU waste generated by the Building 325 Radiochemistry Building from
May 1970 through May 2002. Approximately 300 containers (100 cubic meters) are
currently stored above ground at the CWC in the 200 West Area. The remaining
containers are stored at the Hanford 218W3A, 218W4B, and 218W4C Burial
Grounds in retrievable storage trenches. The waste stream characterization
presented in this document is based on the review of container-specific
documentation for those containers listed in the most current AK Waste Containers
list.
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4.4.2 Correlation of Waste Streams Generated from the Same Building and Process

Solid Waste Disposal Records and Contents Inventory Sheets were reviewed for
each container to verify the physical composition and origin of the 325
Radiochemistry Building waste stream (RLM325D.001) inventory. It was determined
that every container included in this report was generated from 325 Building
operations and meets the definition of waste generated from an activity that is similar
in material, physical form, and hazardous constituents as follows (Reference 2 and
U003):

" The waste is similar in material in that the drums contain general laboratory,
facility maintenance, and waste management organic and inorganic debris.

" The waste is similar in physical form, which meets the regulatory definition of
debris and the description of heterogeneous debris as defined by the WIPP-
WAP.

" Based on the review of waste management practices in the 325
Radiochemistry Building, all of the waste have been conservatively
determined to exhibit toxic characteristics (D codes) per 40 Code of Federal
Regulations (CFR) 261.30 and F-listed per 40 CFR 261.31. It is not feasible
to segregate containers based on chemical contamination, due to the R&D
nature of these operations and waste management practices. No container in
this waste stream exhibits PR U, or K listed waste codes per 40 CIFR 261 .32 -

261.33.
* Containers were not packaged with the intent to segregate specific waste

materials (i.e., containers with 100% plastic, paper, or metal). Containers in
this waste stream are made up of a composite of materials that meet the
definition of debris.

4.5 Description of Waste Generating Process

This section provides descriptions for of historical operations conducted in the 325
Radiochemistry Laboratory and High-Level Radiochemistry Annex. These
descriptions discuss the major activities performed in the laboratory and are
representative of the analytical, process development, R&D, and waste
management capabilities provided by the facility. Due to the number and R&D
nature of the specific projects conducted, development of a comprehensive process
flow diagram is not feasible; however, process inputs and waste stream specific
outputs are described in this document. Sections 4.5.1 through 4.5.4 describe the
operations being conducted during the time period the waste was generated
(Reference P001, P004, P006 through P030, P032 through P035, P038, P040
through P042, P047, P050, and P053 through P057).
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4.5.1 Sample Preparation and Analyses

Sample preparation included sample fabrication, sample dissolution, mounting, and
cleaning required for studies and analyses. Samples were prepared for analysis by
doping chemicals and powders with plutonium, uranium and thorium then making
immobilized plutonium forms. Ceramic samples were fabricated in gloveboxes and
fume hoods. In order to prepare samples for analysis, they were fused and dissolved
in acids and when necessary plutonium containing solutions were purified using ion
separation and liquid-liquid extraction methods. Solid samples were mounted after
coring for magnetic angle spinning nuclear magnetic resonance (MAS-NMR)
spectrometry in gloveboxes and fume hoods (Reference P004, P01 0, P01 8, P01 9,
P028, and U003).

Once prepared, the samples were analyzed using a variety of chemical and physical
methods. These methods included: MAS-NMR, gamma spectrometry, scanning
electron microscopy (SEM), x-ray diffraction, and ion specific electrode methods. In
addition spark source emission spectroscopy, potentiometric and amperometric
electrochemical analyses, inductively coupled plasma-mass spectrometry (ICP-MS),
thermal ionization mass spectrometry (TIMS), inductively coupled plasma-atomic
emission spectroscopy (ICP-AES), kinetic phosphorescence, and thermal
gravimetric analysis-mass spectrometry were performed on solid and liquid samples.
Figure 4 in Attachment 2 provides a typical flow diagram of these analyses
performed on plutonium oxide materials (Reference Cool, P006, P007, P008, P009,
P015, P050, and U003).

4.5.2 Process Development Support, Research and Development

Many of the sampling arnd analytical methods used for tank waste characterization at
the Hanford site were developed at the 325 laboratory. These methods involved
extruding and sub-sampling of tank slurries and sludges followed by analysis of
these materials for inorganic and organic constituents (Reference C001, P054, and
P055).

R&D support was conducted for studies relating to the immobilization of radioactive
waste forms. As much as 2.0 kilograms of plutonium was used in these studies that
produced vitrified waste materials such as ceramics. These studies included leach
testing the immobilized waste forms under differing temperature and pH
environments. Other projects included the development of electrochemical methods
for the recovery of plutonium (the CEPOD project); evaluation of treatment methods;
assessments of the removal of radionuclides from dissolved light water reactor fuels;
process improvement support for PUREX processing; evaluation of potential
exothermic reactions in tank wastes, testing of ion exchange resins; determination of
the feed specifications for West Valley waste vitrification project. Physical
examinations performed in support of Hanford process development included leach
testing, radiation damage examinations by SEM, determination of specific gravity of
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solids, and thermogravimetric analysis (Reference P00l, P01l1, P012, P016, P017,

P033, P034, P035, P040, P043, and U003).

4.5.3 Hazardous Waste Treatment Unit

Several treatment methods were also developed as part of the HWTU located in the
Shielded Analytical Laboratory (SAL) and room 528. Small bench scale treatment
methods were used to treat hazardous waste for disposal or disposition to eliminate
reactive and corrosive hazards not allowed by Hanford site storage facilities (C00l,
C002, P046, P051). Examples of the types of treatment methods employed at the
HWTU include: molten salt destruction, pyrolysis, wet air oxidation, calcinations,
microwave discharge, chemical fixation chlorination, chlorinolysis, cyanide
destruction, degradation, detoxification, ion exchange, neutralization, filtration,
crystallization, reverse osmosis, and evaporation (Reference C001, C002, 0005,
P046, P047, P051).

4.5.4 General Laboratory Operations and Spill Cleanup

Laboratory operations involved maintenance to gloveboxes and equipment in
gloveboxes and fume hoods as well as disposal and shipment of radioactive
materials. Equipment and materials were moved into and out of containment areas
using a variety of methods to minimize room contamination (Reference P002, P003,
P005, P036, P037, P038, and P039).

The AK identified events that resulted in wide spread laboratory contamination.
Glovebox and hot cell floods created ruptures in gloves and seals causing
contamination to be spread across laboratory floors. One incident was caused by
improper wiring of the laboratory vacuum system caused the hoods and other
containment systems to blow contamination across the laboratory. These releases
resulted in major cleanup efforts by laboratory personnel involving the
decontamination of equipment, flooring, and other surfaces. The spill liquids were
collected and packaged with vermiculite and cement. Terry cloth towels were also
used to mop up liquids and a corn oil mist was used to control the release of
airborne radioactive materials. (Reference 001, C002, P041, P043, and P051).

4.6 Waste Identification and Categorization

Waste materials from operations were not segregated based on the physical form or
chemical content at the time of generation. Waste items packaged and bagged out
of the gloveboxes and hot cells were recorded on the contents inventory sheet, and
were placed into prepared drums. An inventory sheet was maintained for each
drum as it was filled. Items were added to lined TRU drums, and the liners and
drums closed when full. Hazardous constituents packaged in the waste containers
were noted by the waste generators on the Waste Disposal Records and Contents
Inventory Sheets or identified during radiography (free liquids or lead). If RTR
identified potentially RCRA-regulated items, the characterization was reviewed and
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RORA Hazardous Waste Numbers would be assigned to a container, as appropriate

(Reference C001, P041, P047, U002).

4.7 Waste Certification Procedures

The certification of the 325 Radiochemistry Laboratory and High-Level
Radiochemistry Annex debris waste stream will be certified in accordance with the
CCP TRU Waste Characterization Quality Assurance Project Plan (Reference 3).
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5.0 Required Waste Stream Information

This section presents the mandatory waste stream AK required by Section 84 of the

HWFP (Reference 2). Attachment 1 of procedure CCP-TP-005, CCP Acceptable
Knowledge Documentation (Reference 1) provides a list of the TRU waste stream
information required to be developed as part of the AK record.

5.1 Area and Building of Generation

All of the TRU debris waste containers included in waste stream RLM325D.001 were
generated during process characterization, support and sample analysis in the 325
Radiochemistry Building. Solid Waste Disposal Records and Contents Inventory
Sheets were reviewed to verify that each container originated from the 325 Building.

5.2 Waste Stream Volume and Period of Generation

The Hanford Site currently manages approximately 4,400 containers (1, ,150 cubic
meters) of TRU waste generated by the Building 325 Radiochemistry Building from
May 1970 through May 2002. The waste drums and boxes are currently stored in
the OWO and the 218W3A, 218W4B, and 218W40 Burial Grounds in retrievable
storage trenches. Table 1 provides the current location and volumes of Building 325
waste managed at the Hanford facilities (Reference U002).

Table 1. RLM32SD.001 Waste Stream Volume and Generation Dates

2 30-gal. drumi s (5.0 m')
218W3A1 3855-gal. drums (6,5 in) ay, 1970 - Oct. 1978

213 boxes 950M) ___________

26 5-gal. drums (50 m)
21 8W48 305-gal drums (.6i5 May 1971 - Sept. 1978

_______________24 boxes (100 i 3
)________

12516 55-gal. drums (220 in3 )

218W4C 2,5 boxe. rs 9 2 m)3  M ay 1978 - Oct. 1985

5.3 Waste Generating Activities

The waste generating processes associated with waste stream RLM325D.001 are
described in Section 4.5. The waste was generated from the multiple operations in
the 325 Radiochemistry Building and High-Level Radiochemistry Annex. The 325
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Radiochemistry Laboratory remains in operation. Future TRU waste containers may
be generated to support Hanford site process operations. This waste will be
addressed in future reports, as appropriate (Reference P043 and P047).

5.4 Type of Wastes Generated

This section describes the process inputs, Waste Matrix Code assignment,
radionuclide contaminants, and RORA hazardous waste determinations for waste
stream RLM325D.001. The waste stream is characterized based on knowledge of
the materials, knowledge of the processes generating the waste, and physical
descriptions of the waste. The Transuranic Waste Baseline Inventory Report
(TVVBIR) identification numbers associated with this waste stream include: RL-TI 10,
RL-W338, RL-W339, RL-W340, RL-W341, RL-W342, RL-W343, RL-W393, RL-
W394, RL-W395, RL-W396, RL-W397, and RL-W398 (Reference 11).

5.4.1 Material Input Related to Physical Form

This debris waste stream was generated during laboratory examinations and
studies, including analyses of fuel reactor samples, characterization of the chemical
and physical properties of tank wastes and immobilized forms of plutonium
(Reference C001, P012, P016, P027, and P041). These analyses, performed in
gloveboxes, fume hoods and hot cells, used a wide variety of electrochemical,
spectrophotometric, and physical tests that generated primarily inorganic (e.g.,
aluminum- and iron-based metal, glass, ceramics, and asbestos) and organic debris
(e.g., plastic, rubber, paper, cloth, wood) waste materials. Materials associated with
waste packaging include plastic liners and absorbents (Cleanup-IV, vermiculite, and
diatomaceous earth). Specific waste items may include diaper paper, wipes, towels,
protective clothing, cardboard, metal cans, aerosol cans, HEPA filters, stainless
steel tubing, plastic pipe, lead (bricks and sheeting), sheet metal, polyethylene
bottles, failed machinery, alkaline batteries, circuit boards, incandescent bulbs, light
ballasts, used lab ware (beakers, pipettes, vials, and tubing), gloves (leaded, cloth,
leather, rubber and Hypalon), lab equipment (balances, drying ovens, heating
mantles, pumps and reaction vessels), thermometers, tape, concrete, non-asbestos
insulation, soil, plumbing fixtures, ladders, step benches, and tools (screw drivers,
wrenches, and shears). Absorbed liquids have been placed in some drums. Also
included are sample residues from fuel pellets, tank wastes, ceramics and grouted
plutonium in cans (Reference CON, C003, P050, and U001).

5.4.1.1 Waste Matrix Code

The waste matrix code was assigned to this waste stream based on the evaluation
of AK information relating to the physical form of the waste, such as packaging
procedures, waste generating activities, and the Waste Disposal Records and
Contents Inventory Sheets completed by the waste generator for each container.
(Reference C003).
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The waste material parameters and physical content descriptions for each container
were reviewed. The waste material parameters and estimated volume percentages
were tabulated in an Excel spreadsheet. When volume percentages of organic
materials (i.e., paper, wood, cloth) were listed as a single value, these percentages
were evenly distributed in the spreadsheet between each identified waste matrix
parameter. This assumption was also applied to the organic materials. Once the
material composition was tabulated, the relative volumes for organic debris,
inorganic debris, homogenous organic solids, and homogenous inorganic solids
were estimated for the waste stream to assign the waste matrix code (Reference
0003).

Based on the container specific evaluations, the waste stream is comprised of
greater than 50 percent of heterogeneous inorganic and organic debris such as iron-
based alloys, plastics, cellulosics, concrete, lead, glass, ceramics, diatomaceous
earth, and asbestos. With the balance of the waste stream consisting of
homogenous inorganic and organic solids such as absorbed liquids and cemented
materials. Therefore Waste Matrix Code S5400, Heterogeneous Debris is assigned
to the Building 325 RPL mixed debris, waste stream RLM325D.00l. Although the
waste stream as a whole is comprised of more than 50 percent heterogeneous
debris, the waste packaging practices were such that any given waste container in
this stream may include nearly any percentage of the identified waste material
categories, including absorbed and solidified liquids (Reference 5, C01 C003,
U001, P041).

5.4.1.2 Waste Material Parameters

Waste material parameters were identified and assessed as described in Section
5.4. 1. 1. Based on the information was obtained from the Waste Disposal Records
and Contents Inventory Sheets, waste stream RLM325D.001 contains the following
waste material parameters (Reference 2, 0003, and U001):

" Iron-based metals
* Aluminum-based metals
* Other metals
* Other inorganic materials
* Cellulosics
" Rubber
* Plastics (waste materials)
* Inorganic matrix
" Steel (packaging materials)
* Plastic (packaging materials)

The AK Containers list includes the most recent evaluation of the relative
composition of the waste material parameters for waste stream RLM325D.001,
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based on the assessment of the containers determined to be eligible for confirmation
in this stream.

5.4.2 Radiological Characterization

Isotopic data was derived from Hanford's Solid Waste Information Tracking System
and exported to a Microsoft Excel spreadsheet for analysis. This data consists of
results from nondestructive assay (NDA) performed on 325 Building containers by
gamma spectroscopy arnd neutron coincidence counting. Of the drums initially
assessed more than 90 percent were estimated to exceed 100 nCifg of TRU
isotopes (Reference C004 and U.002). As additional containers are assessed for
this waste stream, the isotopic distributions will be evaluated and included in the
most current AK Containers list for waste stream RLM325.001.

Uranium and plutonium content in the waste originated from fuel and weapons
production with various isotopic compositions possible. Major sources of isotopic
contamination were the FFTF, tank waste characterization, and facility support
activities. Based on the NDA container data, the estimated uranium and plutonium
isotopic distributions are summarized in Table 2 (Reference 0004 and U002).

Table 2 - Plutonium and Uranium Isotopic Distributions

U240.02% -36 _ 0___/__

U-235 3.0% Pu-239 88%
U-236 0.02% Pu-240 10%
U-238 97% Pu-241 1.0%

Pu-.242 0.1%

Based on the mass analysis performed for the initial containers assigned to this
waste stream, U-238 and Pu-239 are the two prevalent isotopes in the waste stream
estimated at 59 and 26 weight percent, respectively. Other WIPP tracked isotopes
include: Am-241 (0.4%), Pu- 238 (0.04%), Pu-240 (3%), and Pu-242 (0.04%). Other
isotopes include: Am-243 (0.01 %), Np-237 (0.2%), Pu-241 (0.3%), Th-232 (9%), U-
235 (2%), and U-236 (0.01 %). Trace amounts Cs-i 37 and Sr-90 were reported with
a mean ratio of 1.1:1 (Reference 0004).

Isotopic analysis will be attempted on every drum in this waste stream and those
results will be used to determine the activity in each drum. In the event that the

waste matrix does not allow NDA to obtain acceptable results, the relative isotopic
ratios above may be used to support assay determinations, as appropriate. The
values obtained will be compared to assay results on a lot basis as waste containers
undergo data reconciliation prior to certification for disposal.
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The isotopic weight percent ranges for the 10 WIP P-tracked radionuclides and Np-
237,1.U-235, and Pu-241 reported for containers in the waste stream RLM325D.001
are provided in Table 3 below. The estimated ranges were determined from
radionuclide inventories obtained from gloveboxes, fume hoods and hot cells and an
evaluation of the containers that were identified for this waste stream (Reference
C 004),

Table 3. Isotopic Weight Percent Ranges for Individual RLM325D.001 Containers

(Min - 0 0 0 10 0 10 0 10 -10 0 0 10 0
Max) 12 100 90 86 12 1 2 0 2 5 06 100 59 1Tra rc

5 1 06 :,a Trac

5.4.3 Chemical Content Identification - Hazardous Constituents

The following sections describe the characterization rationale for the assignment of
EPA Hazardous Waste Codes and Washington State dangerous waste codes to
waste stream RLM325D.00 1. Table 4 summarizes the waste codes assigned to this
waste stream,

Table 4. Waste Stream RLM325D.001 Hazardous Waste Characterization Summary

To assign EPA .Hazrdou ' Waste Codes hJalal AK docme tatonwa

stream Kwscletdfo nltclpoeueceia inventore
interviews, ~ ~ ~ ~ ~ ~ _L andro prcs stdis In adiin MSPwr otindfo h

As descibed EloseeAoh Hazardous Waste Codes were avia Kd cnsrativelya
assigned dto lofeidentfchm caluae ad wastemnaementzruatis ou ludiv
somegrad thesbe pouds) romay onainerbe intrddit the wastestemTal5
sumem.Arizes chlecals, rompondsanycmrcal produhmct ientifiedsurn
iteAKew process Refrenes Inl Caddon, P00, P00re otOe Porl P014

P016 P02 p 035es P041renc P03, P05 0 1 0 6,P ,P1, P046 P01 P0 00nd4,l)

P06,P03,P05,P01 P43 P45 P46 04, 05 ad200)
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Table 5. Chemical and Commercial Product Usage

AGei MPcid (Lmth) mie Iolr,7 Exchang Rein, a A

Acuminum () Heating bleos, cslesand NA03
_______________ _____ ....___._. sia tsan d o lo ss _________ _ __ _ _ __ _

Aluminum Chloride (S) Electroltic solutions NA*____________

Aluminum Nitrate Nonahydrate (S) Standard solutions NA*
Aluminum Oxide (S) Laboratory Reagent (refractomy NA_____
Aluminum Sulfate (S, L) Electrochemical solutions NA

Alndm(S auinmoxide) ]Chromnatographycums ___ NA

Ammoia (, ahydrus)Commonly ammonium hydroxide inwateri (S, aanhydmens) NA*
Ammonium Acetate (L, S) 1 Anaylical reagent NA
Ammonium Chloride (S) IKjeldahl Ammonia methods NA
Ammonium Dichromate (S) 1Electrochemical solution NA*
Ammonium Fluoide (L, S) IFluoride ion standard iNA______
Ammonium Hydroxide (L, 5) L Liquid pH adjustment ___ _ NA*

Oxidizing acid, may be disposed inAmmonium Molybdate (L, S) -i liquid waste stream NA*

Ammonium Oxa!Le ( ) hlaig gn NA
Ammonium Phosphate, dibasic (S) 1Process chemical NA

Ammonum Tiocyaate 5) jProcess chemical possibly used in Cs N
Amonu Tioynae S scavenging not from electroplating2 NA______

Ammonum Vnadat (S)Used as reagent in potentiometric N
___________methods.________

Arsenic Oxide (S) Laboratory reagent 0004
Arsenious Acid (L) Electrochemical methods. D004

Asbests (5)Flame protection for glove box floors, N
__________________________and lab ware

Ascarite (sodium hydroxide silica)/ Removal Of CO 2 in Gas N
Malcosorb jChromatography N

Ascorbic Acid (L) Electrolytic solutions NA* _____

Barium Carbonate (S) LaoaoyDegn 005
Barium Chloride (L) 1 Precipitating reagent. D005* __

Barium Hydroxide (L. 5) 1PH adjustments in solutions,___ 005*
Barium Nitrate (5) Laboratory reagent 0005*

Benzene (L) Carbonization of mass spectrornetric F
__________________ filaments, cleaning agent. F005__________

Beryllium (S) Standard materials .NA

Black Sealing Wax (S) 1 Sealant for gas linete( sting ~ j NA
Boric Acid (L, pH=5) Sample preparation 2 ~ NA

t Boron Carbide (S) Laboratory reagent INA
Bronoreslprplj)______ Titrations I _____NA______

admium (5)Solvent and used in microscopy with i 03
Cuy lchl n- (pLt)eti standard D003
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Calcium Nitrate (S) Emisio spectrmetic standard atria N*
Calcium Sulabt S) ___ _ Lbrtoyragn ____ NA

Calcium Surlfate(S ___ Laboratory reagent NA ____

Calgon (sodium Used to reduce surface tension for NA
hexanietaphosphate particleszeaalsi
Carbon Tetrachloride (L) Metal and sample cleaning. FOOl
N-Carboxymethyl-N'-(2-
hydroxyethyl)-NN-ethylenediglycine Complexing Agent NA
(S)
Carboxymethylimine-bis- opein gn NA
Ethylenenitrile-tetraacetic acid L) Cmlxn gn
Cenic Ammonium Nitrate (S) Process chemical NA
Ceric Nitrate (S) I Spectrometric standard material NA _____

Ceric Sulfate S _Laboratory Reagent NA______

Ceric Oxidej~ S ______ Work with metals and glass NA
CerousNitrate/Cesium Nitrate (S) S pectrometric standard material N

Chroic cid(L)Used in Chrome plating. D007*
Chromium Chloride (S) SI ectrometris standard material DOW______
Chromium Trioxide (L) 1Oxidant and hardening agent [D007* ____

Chioroacetic acid (S) Used in sulfur analysis and as NA*Ilaboratory chemical _____________

Chloroform/trichloromethane (L) .Used as cleaning agent. and as an D022
Citric Acd (L, 5)organic solvent.,gntN

Acid______(L, ____S)_ PH adjustment and chelating agen I NA* . .... ..

Corn Oil Mist (G) IUsed in radiological clean up -__ ---_ NA______

Copper (S) Tubing and used in sulfur combustion NA
_________________________methods. _________

Copper Nitrate (S) 1Spectrometric standard material NA*
Copper Oxide (S) Combustion Gas Chromatograh NA
Cresols_____(L)__________ contaminants ____ F004

CyDTA. trans-i1 2-Gyclohexanediam ine CeaiggntNA
-NNN~,-tetraci ac d, monohydrateChltnagt

Cyclohexane (1-1 Extractant NA*
LDevarda's Alla.(Al, Cu, Zn ____ Metal work _____ NA

D-l [Koak] evelper L) IPhotographic work (emission IN
Diatomateous Earth (S) ___Absorbent materia I _______ NA
Dibutyl butyl phosphonate Reagent -- ___-----___-- NA*
1 ,2-dichloroethane, ethylene Reagent, metal cleaning D028*
dichloride (L)_____ _________ _____________

Diethylhexylorthophosphoric Acid Chelating arid pH adjustment NA'

Dimethyldiqhlorosilane(LJ____ Gas chromatography aget __ NA*
Dimethylglyoxime (S) Chelating agent __NA

2,4-dinitrophenol (S) i Reagent NA*
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Dowex 5 (IX Rdiesin) (Soueonae() Tnse xrc iN
Piolstyren tae (nL z) Tuntn xchangeResnt NA*

DrerteS Calcium sulfate) Combustion gas chromatography N
Ethanol (L) Cleaning filaments and glasswareNA
Ether (G, L, S) Laboratory reagent _____________

Etylenedinitridotetraacetic acid (L)~ Chelating agent NA*__________

Ethyleneoxyethylenenitrilotetraacetic Complexing agentNA
Acid (L)_________ _______ ___________ ___

Ferric Ammonium Sulfate (S) Ion Specific Electrode methods for NA
________________________Chloride

Ferric hloride§_____ _ -Laboratory Regent ......... NA
Ferric Nitrate (S) 1Spectrometric standard material NA*
Ferric Oxide (S) Laboratory reagent NA
Ferric Sulfate (S)_1 Laboratory reagent NA

Ferrous Ammonium Sulfate (5) iDetermination of Pu by poteniometry NA
_________________________and sample preparation____

Ferrous Chloride (S) tElectrolytrc solution NA ____

Ferrous Sulfate (S) U b P otentiometry NA____________

Formic Acid (L) IReagient NA*
Gallium oxide ()Impurities by Emission pectrometry NA

Gluconic Acid L) Metal cleaning, bottle washinj ___NA

Glycerin (L) Used in particle size determinations NA
Gold (S) Microelectrodes, NA ___

Graphite (S) Crucibles, electrodes NA
Hexane (L) ILiquid extraction and solvent NA* ___

Hydrazine (L) Process chemical (PUREX) NA*

Hydrochloric Acid (L) Electrochemical solution and sample NA*pjreparation
Oxidizing reactions, sample

Hydrofluoric Acid (L) prprtonA_____________

Hydrogen Peroxide (L, S) Oxidizing agent*_ ___ NA*
Hydroiodic Acid (G) iNA*

Hydoxlain Hdrohlrie 5) Organic synthesis, photographic NA*
Nitrate deeloper N

Hydroxylamine Ntae(L) iLaboratory reagent N
Iodine (S) ___ Laboratpr reagent I NA

SIron (S) SadrmaeiljNA*
Kerosene (L) Process Chemical (PUREX) NA*
Kodak Devloer0:(L __hqtoqraphic plate development NA
Kodak Photoflo propylene gloycol or
ethylene glycol and P-tert-DipratndwtnggetN
octylphenoxy polyethoxyethylDipratndwtnggetN
alcolhol (L)_______________
Kodak Solubilizing Agent SA-2 (L) Solubilizing Agent ___NA _____

KP-140 (paint w/ZriO/halogenated ReisovnpntN
hydrocarbons) _________________ Resin__solvent,__paintNA

31



Coy CCP-AK-RL-003, Rev. 0 Effective Date: 11126/2003
CCP Acceptable Knowledge Summary Report Pagte 30 of 49

ChemicSpectrometric stadaA materialast
shiui,=sli eldncircit oars, solde Cdes8

Lopad A.cate () f:eadned glove ndnivadN

LataunNirt S Labor-atory Reagent NA
Lad hlmord n itat Laboratory Reagent NA8 _____

Lead Nita) (S)h, g cicroercic stanards matold DC18

LeadOxie _ _) Laboratory ReagentDID10 F

Leadnu Nitrate (S) Spect-rometric stan~dard materialNA ___

Magneium xide(S) aborator reagent N

water det"0C em Auinm Inexhriaion ycolmt NA

Maiunlae Doi(5)Lbraoyregn NA*

Magnsum Nirae 5 Spectrornetric stndardl mi-aterial NA*
I'vangnu Nitrate S)___ egn NA'

MansPercuryat (L) Etosthermo-cmeters battede NA* __

wamoia eterminain -_)r__; by coulom____________

Mlinerri oxide () Laortryragent NA0*

Meadinnu F luoL rope (c ) Dserig gn NA

Mearcurou, Sulfate S, ReeeceEetodsA0

Methanol (L)sClein fadW drigus ar in FO03'
Merhcueic horide ( ) arnmagde t c, lv ntions/0

MethLcu-t Acid () ILaboratory reai entNA ____

Molybric AcideLS Laboratov reauent NM
Narc hthalneyat S)n Laortoryt rege NA

Nickel roide(S)oylnegycl Riegen NA
NihckosClrd S Spectronic stadar maelN
Nielousen CNtrate (L RLaorat o reagnt ________________

Ulehy Isouy' Keon Samlendisolution, elunt)orio
Nith!cic Acid (L) exangbr eacn NA'_____________

Mhi-'e~alOil L)3N
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Cxa em A cid fL) mp kheindn acPd ___________ Waste__

Not-a Prfl~ H-Samro () pleR7 proearatini usor e fsso NA*

Perioic Acd ()Lbrtr raet___ NA'

POxphrc Acid (L Usned inq poteiomti mtos_ NA*

PehloosPenoxid IS) gas bchromatwo rphyaiv NA'
Plnat ium S). tVpeTimn Crucibtnle ami bat NA

Potassim Acetat (5ufelution ehoratsion ______NA*______

P5.-osiu cabnt Acid eyraaent jNA'

Pota,,ssiumon cid () Used as a controlew stanforIon NA'
______________________ Selective E(ctod methods

Potassium Dcetoate (S) BUse inUt~ otenmetn ehos

Potassium Ferrocandte- (S Feaixatin oraphy, meta
Potassium Fluoide (5) j Oran Synsi NA_______

Potassium. Chldroii§. lecortr fuelells NA____ ____

Potassium Clode (S) ___ Used asn onmtrl _________ for InnNA
Potassium odide S CSled ioetryd methods,______

Potassium Pcrmagte Labd ienPnt. ec on tanartion aget N
PotasiumPhoshat, tnasicS IPro~tcsheical, lab -ege

Potassium Feyroulatie S) NAapepeaainfu ____________

Potassium Syod ae () Labo.-rovi rueagcent..............
PrmflcAlC(S) acseli poymrs Laboaory eaen

ISsi ril lea igPe (S) leaning l etoe NAl
Sdvr aide() Per~naeLatng -.... D dcotmiatonagn
Sive trate (5-)Oac Srbsc' PeroetCheical tandareagetera DC

____________________ _ det S mer ati ton flux___ NA _____

Silverw Sulfate ( ,,rat 3 ILaboratory reagent DNA

SodumAceat (Laboratory raen j NA

Soiume lainate S)I Cleaning, eicmpo und NA1

Soiume Arseide () DynReagent NAeoeri uD1

Sod ium Bcarnte ()Bffrastiorent NA

Sodium Biisulf'ate (S) Dyinrg agent NA__
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Stndr mariaol frISelctie
Sodium Flsuorie (S Eecro ewtosadcrirfrN

:Sodium Folrldhydsuloylt Lareatoy ragent NA

Sodium Hyroie () Soltinq preartinadp NA
Sodium Hychorte (S) EcLocratry reagent DNO

Sodium Floide (S ) Labtory~ m retoan are o NA
Sodim Nirate(5) rocssm chemcal NMtr

Sodium Foxaleysufxlate ()Cheatcrng ragent a egn NA

Sodium Hdophde (S) Reageint mreptal n clanrp NA*

SodiumjPhoph 1ite (S Labioratoy reagent NA_____

Sodium lenatep (s5I) Laboratory reagent N01

Sodium Sitlicte (S) LaoatrhemaetN

Sodium hsulfate () Calbration stanadtera N A
Sodium Payrateos(5)tWater detminatinebroloer NA
Sodium Tuinate S Rag-acvaent N

Stainless Steel () Tubing ,standard materials, and alpha NA
_______________________spectrometry sample disks
Stannic Chord (S) ____Rant NA-

___Stannous_________ I Spectrometric standard matenial NA
StanousChloide(5)taoratory reagent NA*_____

Used in mass spec for. Pu/V and test
Sugar (sucrose, gluciose) of ammonia destructi;on for the N

Sulfur' (S) ________ Mercury cleanl up re agent NA____________

Sulfuric Acid (L) Saml preparato NA*_________

Sulfur ioxide (0 ) Laboratory reagent NA_____ _____

Tetrasodium Ethylene Cear gn

_ttrpheny; Boron (S Laboratory reagent __ _________

Thoiumn Nitrate S) Laboratory reagent NA'_______

Tin (5) Capsules, spectrometric standard N
____________________________ material _____________ ________ _ _ _ _

TideDeter gent (S) Clansing- solution NA___________

I-SBIIBuffer soluition NA____________

TiaimClrd ,LSpectrometric standard material ___ NA*
Ti'ta-:nium i o2xid-e (5) -- ____ Stand"Jard, ceramics, decontamination NA

Toluene (L) Etrac7tant and cleaning for mass F0
__________________________ sectroeter filaments. ______ __

Trbutyl Phosphate (L) L iliidextraction and studies of INA
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TrI-ot laine LSu=-iqi extrctio codes _______

Trischyroxyrnethy kL~aioeh Bufere-t svant O1,FN

112Trisoimhyroxyty 12-ViuorEthne Ceatinge agent NA0

Tungisot n ie Speicutelrctndadmaea NA ___

Trc Deseal1) tV it2(MIthInen Dcontaini action NAlfF0
C shloride a n ati Acid)________________

Tur abrifi (tolee, buaol eo fnagnt panNAFS, 0

Turco PlaitNo hazardious) s Deniton NA*
cNopounds Ket-

Turco 4502a Dp (MH, ethylene Decontarifnation F 1___ NA

Tuco458 Soiu Ddeyl Decontamination paint NAF-3
koBoenzne S lone ____________

TuraonylaNitt (o, ___________________

D~ecotamlinaoltion _____ NA______

Vanaiu P4ntxid D S S2r Dcam in reation fu NA'

Xylene 4518 _______________ Doey Liquid-Laiqu extain, soNntA
Yttrium Nitrate (S) Labrator ragnt NA _

Zelo 900 Resino (Auiu linECag S CIn 0 NA
Vai umte) opctrornetric standard material N

Zvninc Chlorid e (S) Srpereptrio tndr matria N____A,_
Zin Nitrae S)U )enirecttaio NA

Zinc1 C~jOxide 5)Iuq c________ a otar reant NA

Zroim___Cadngmeil NA

Zincoy Nitrate Sp(toeti standard" material NA*

*These chemicals may exhibit the characteristic, of ignitability, corrosivity, or reactivity in
their pure, liquid, solid, or powder formn. Based on the Hanford waste management
practices no pure or unusedl chemicals wvould have been introduced into the waste
stream, In addition, all liquids and reactive materials would have been solidified,
evaporated, neutralized, and/or deactivated prior to disposal (Reference 0002 and
P043). Radiography andlor visual examination will verify the absence of free liquids and
reagents during confirmation and will segregate containers with materials for further
characterization and/or processing as appropriate.
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In addition to the chemicals used by 325 Building process, EPA hazardous waste

codes were assigned to the containers based on the characterization of the samples

received by the laboratory (i~e., tank sludge) and chemicals treated in the HWTU.

Table 6 lists the codes identified in the Hanford's Solid Waste Information Tracking

System and on the Waste Disposal Records and Contents Inventory Sheets

(Reference C001, U001, and U002).

Table 6. Hanford Hazardous Waste Code Assignments

D005 Barboi ercuodmF~lslet)____

002 Calrodmium_ ____ __________

D007 14dChoum n _______________

009 1Merdcroehyey_____ ________

0135 ethylethktne (F 005 solvent)____________

D019 cab tetrachoriee (F002 solvent)* _______

D022 I rChlorotyrm F02sien~

041 24,-tichloropenl___________

F043 _____ ilchloriden_________ _____

D02l Spentchloetyed egraigslet sei ovn o dniid

D030 Spedntrhalgentedslet(seiisovnntietie)

D035 metSpetholkeoned solvent)seii*sletnt dniid

D039 Set nohlogotyened0 solvent)seii* sletnt dniid

FO02 Spent nhalogenated solvents (specific solvent not identified)
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*The more specific F-listed code for hazardous wastes from non-specific sources is assigned to
waste stream RLM325D.OO1.

Hanford waste management operations conservatively assigned D001 and D002 to
containers in this waste stream. These codes were associated with the conservative
characterization assigned to tank sludge samples and are not applicable to final
debris stream in the absence of free liquids. As discussed in Section 5.4.3.3, even
though ignitable and corrosive reagents were used in the 325 Building or potentially
present in samples, waste management practices required the neutralization,
absorption, deactivation, and/or solidification of these compounds prior to packaging,
as applicable.

5.4.3.1 RCRA Listed Chemicals

Based on the review of chemical usage in the 325 Building and review of Waste
Disposal Records and Contents Inventory Sheets, waste stream RLM325D.O01 may
contain or be mixed with hazardous wastes from non-specific sources listed in 40
CFR 261.31. Even though these codes were not assigned historically to all of the
containers in the inventory; F001, F002, F003, F004, and F005 (See Tables 5 and 6)
will be conservatively assigned based on the interviews, review of procedures, and
the waste management practices in use when the waste was generated. F003 was
conservatively applied for acetone, n-butly alcohol, methanol, and methyl isobutyl
ketone, listed solely because these solvents are ignitable in the liquid form. Even
though the waste stream will not exhibit the characteristic of ignitability without the
presence of free liquids, F003 solvents may have been commingled with the wastes.

Waste materials from operations performed in the 325 Radiochemistry Laboratory
were determined not to be mixed with hazardous waste from specific sources (40
CFR 261.32), a discarded commercial chemical product, an off-specification
commercial chemical product, or a container residue or spill residue thereof (40 CFR
261.33). P- and U-listed reagents including acetone (U002), benzene (UJ019),
beryllium (P015), chloroform (U044), hydrazine (U134), methanol (U154), toluene
(U220), 1,1 ,1-trichloroethane (U226), and xylene (U239) were managed by the
laboratory. However, no pure product or unused chemicals would have been placed
into the TRU waste stream (Reference CO0l, C002, DOOI, PO0l, and U001).
Therefore, waste stream RLM325D.0O1 is not a U-, K-, or P-listed waste stream.

5.4.3.2 Toxicity Characteristic Cornpounds

Based on the review of chemical usage in the 325 Building and review of Waste
Disposal Records and Contents Inventory Sheets, waste stream RLM325D.001 may
contain debris comprised of or contaminated with toxicity characteristic compounds
as defined in 40 CFR 261.24.

Based on the review of chemical usage in the 325 Building, potential sources for all
of the characteristic metals (D004 through D01 1) were identified. The Waste

37



ControIled

Copy CCP-AK-RL-003, Rev. 0 Effective Date: 1112612003

CCP Acceptable Knowledge Summary Report Page 36 of 49

Disposal Records identify the presence of lead, fluorescent bulb, circuit boards,

alkaline batteries, and mercury items in the waste, and also assign all of the RORA

metals D004 through DOI 1. Table 5 and 6 identify the characteristic organic
chemicals identified during the review of chemical usage and the Waste Disposal

Records. The following codes will be assigned for these chemicals; D022, D027,

D028, D029, D030, D033, D034, D037, D041, and D043.

Waste stream RLM325D.001 may be contaminated with benzene (D018), carbon

tetrachloride (D0019), cresols (D023, D024, and 0025), methyl ethyl ketone (D035),

nitrobenzene (D036), pyridine (P038), tetrachloroethylene (D039), and
trichloroethylene (D040). It is assumed that these chemicals were used for their

solvent properties arnd therefore the more specific F-listed codes (FOOl through
F005) are assigned (Reference D001).

5.4.3.3 Ignitables, Reactives, and Corrosives

The debris materials in this waste stream do not meet the definition of ignitability as

defined in 40 CER 261 .21. The materials are not liquid, and radiography and/or

visual examination is performed to ensure the absence of free liquids. The materials

are not capable of causing fire through friction or absorption of moisture. The

materials in this waste stream are therefore not ignitable D001 wastes. Potentially

ignitable compounds were managed by the laboratory; however, these materials

were absorbed, deactivated, and solidified, as necessary. Any drum identified with

free liquids or reagents will be segregated from the waste stream during confirmation

and will not be eligible for disposal at WIPP until further characterization and/or
processing is conducted to remove the characteristic. (Reference COOl, P004,
P047, and P051).

The debris materials in this waste group do not meet the definition of corrosivity as

defined in 40 CFR 261 .22. The materials are not liquid, and radiography and/or

visual examination is performed to ensure the absence of free liquids. The materials

in this waste stream are therefore not corrosive wastes (D002). Potentially corrosive

reagents were managed by the laboratory; however, these materials were
neutralized, absorbed, deactivated, and solidified, as necessary. Any drum
identified with free liquids or reagents will be segregated from the waste stream

during confirmation and will not be eligible for disposal at WIPP until further
characterization and/or processing is conducted to remove the characteristic.
(Reference COOl, P004, P047, and P051).

The debris materials in this waste stream do not meet the definition of reactivity as

defined in 40 CFR 261.23. The materials are stable and will not undergo violent

chemical change. The materials will not react violently with water, form potentially

explosive mixtures with water, or generate toxic gases, vapors, or fumes when

mixed with water. The materials do not contain cyanides or sulfides, and are not

capable of detonation or explosive reaction. Numerous resins were used during
operations in the facility; however only small (milliliter) quantities would have been
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placed into the waste. Reactive metals and alloys were reacted prior to disposal and
potentially reactive reagents were not placed into the waste. The materials in this

waste group are therefore not reactive (D003) wastes (References C001, P004, and
P051).

5.4.3.4 Washington State Dangerous Waste Codes

Based on the review of the Solid Waste Disposal Records and Contents Inventory
Sheets, the following Washington State Dangerous Waste Code have been
assigned to containers in waste stream RLM325D.O0l; WTOI, WTO2, WPQ1,
WPO2, WSC2. The waste codes are defined in Dangerous Waste Regulations,
Chapter 173-303 Washington Administrative Code (Reference 9 and U001).

5.4.3.5 Polychlorinated Bi1phenyls

Based on the review of waste management practices and container documentation,
waste containers from 325 Building operations may contain polychlorinated biphenyl

(PCB) contaminated materials. Materials that indicate the presence of PCB bearing
material such as transformers and light ballasts were not specifically identified in the

container documentation. However, light ballasts were not segregated from TRU

Waste until the early 1980s and may be present in the containers generated before
this time. One container (drum 0000572) identified grouted PCB oil (11 part per

million) in 5-quart cans. There were no other PCBs identified within the absorbed
organics as indicated by the burial compliance checklist for initial acceptance by the
Hanford Site (Reference Cool, P004 and U0O1).

5.4.4 Prohibited Items

Based on the review of the container documentation and waste management
practices, prohibited items may be present in waste stream RLM325D.OO1. Waste
management practices prohibited the packaging of free liquids or unused reagents;
however liquids were neutralized, absorbed, and cemented and may be present due
to dewatering or condensation. The AK identified that cans greater than 4 liters in
volume (5-quart, 4-gallon, and 5-gallon cans) with crimped or taped lids may be
present. Punctured aerosol cans are identified in the container documentation. No

PCB ballasts were identified in the container documentation; however, unpunctured
aerosol cans and PCB ballasts were not segregated from the waste until the early
1 980s and may be present in containers generated prior to this time. The inventory
may also contain lead, steel, and concrete shielded containers. Drums containing
prohibited items or unused reagents identified during confirmation activities will be

segregated then treated and/or repackaged to remove the items prior to certification
and shipment (Reference C001, C002, P002, P003, P031, P037, and U001.).
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5.5 Waste Packaging

TRU waste materials were removed from the gloveboxes and hot cells using plastic
bag-out bags that had 8- and 15-inch diameter openings. These bags were filled
with waste and then pig-tailed with white plastic tape and placed in 55-gallon drums.
None of the bags were heat-sealed before loading into the drums. The drums met
United States Department of Transportation (DOT) 17 C or UN1A2 specifications. If
externally contaminated, the bagged out waste would have been placed in an
additional plastic bag before being placed in the drum. Each drum was lined with a

0.01 0-inch or a 0.090-inch thick polyethylene drum liner. When the drums were full,
0.01 0-inch drum liners were horse-tailed and taped. All waste packaging was in
accordance with the version of HNF-EP-0063 for the time. Containers were sent to
the TRUSAF or CWC where they went through RTR prior to acceptance. If the
containers were found to contain prohibited items such as free liquids, they were
sent back to the generators for remediation. In the case of drums containing free
liquids, additional vermiculite or kitty litter was added to the container after the drum
was returned from the CWC (Reference C001, C002, P037, and P05 1).

Aqueous and organic liquids were absorbed in absorbents including Cleanup-IV,
vermiculite, kitty litter and diatomaceous earth. Large Items were secured in
containers by bracing, blocking or other means to prevent damage to container
during handling and transportation. Items with sharp projections or edges were
taped and padded, as necessary. Waste cans (4-gallon) were loaded out of hot
cells into 5-gallon cans and loaded into 55-gallon drums using transfer casks
(Reference C00l, C002, P031, P047, P051, and U001).

Following the packaging, RTR, and assay of the waste containers, they were
transferred to a storage facility. Prior to this transfer, waste storage/disposal records
were generated for each container. These records included packaging information
such as date packaged, PIN, container type, gross and tare weight, volume, date
packaged; waste information such as generator, origin, waste material, volume,
weight, and radionuclides (e.g., fission/activation, TRU/flssile/source material), and
storage location. These records included or referenced the RTR and assay
information as well. A hazardous waste manifest also had to be filled out for TRU
mixed waste (Reference C001, P051, and U001).

TRUCON Code RH225 is assigned to waste stream RLM325D.001 assuming that
organic solvents and oil/solvent mixtures do not exceed 1 percent by weight of the
total weight of the waste in the drum (Type 1ll). An assessment of all containers will
be performed during AK evaluation to determine if the weight of these compounds
(solidified or absorbed) that could exceed 1 percent (Type IV) in a given drum. The
SPM will be notified of the containers that may exceed the 1 percent limit. In the
event that this limit could be exceeded in a given container, these drums will be
assessed and segregated during reconciliation for shipment under the appropriate
TRUCON shipping category, as appropriate.
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5.5.1 Layers of Confinement

Based on the waste management practices described in the AK documentation,
waste drums from operations and maintenance of the 325 Building will have a
maximum of four layers of confinement. Radiological wastes were unloaded from
hoods into double bags and the materials that were loaded from hoods may have
been placed into doubled bags if they contained materials such as asbestos
(Reference P039 and P042). The containers have been assigned a TRUCON code
of RH225 A through AM.

5.5.2 Filter Vents

Hanford waste management operations addressed hazards associated with gas
evolution by equipping containers with pressure relief capabilities (Reference P039).
By 1980 each container accepted for storage at Hanford was required to be fit for
vacuum hoses or a gaseous diffusion vent (Reference P042). Drums were fitted
with Nucfil 013 filters if radiolitic decomposition was a possibility (Reference P051).

5.5.3 Waste Identifiers

Refer to Section 4.6 for waste identification and categorization schemes
implemented for 325 Radiochemistry Building waste.
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6.0 Supplemental Waste Stream Information

Numerous sources of supplemental AK information were collected for 325
Radiochemistry Building waste. These sources are referenced throughout this
document and listed in Attachment 1. The types of supplemental information
include:

* Standard operating procedures related to packaging of waste items and

process operations in the 325 Radiochemistry Laboratory (Reference P001
through P040).

" Waste Disposal Records and Contents Inventory Sheets for each waste
container described in this document (Reference U001).

* MSDSs related to products identified (Reference P058).
* Technical reports describing historical operations of the 325 Radiochemistry

Laboratory
" AK documents describing Hanford Site TRU Waste operations and

management (Reference P041).
" Waste generator interviews (References COOl, C002).

7.0 Container Specific Information

Waste Disposal Records and Contents Inventory Sheets have been completed by

the 325 Radiochemistry Laboratory waste generators for each waste container in the

waste stream described in this AK document. The list of containers included in this

stream, including current information relating to the radiological, physical, and
chemical characterization of these containers is included in the current Waste
Containers list.
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Attachment 1
References

1 CCP-TP-005, CCP Acceptable Knowledge Documentation, Carlsbad, New Mexico,
Westinghouse TRU Solutions, LLC,

2. Waste Isolation Pilot Plant Hazardous Waste Facility Permit, NM48901 39088-TSDF.
New Mexico Environment Department, Santa Fe, New Mexico.

3. CCOP-PO-OQI, CCP TRU Waste Characterization Quality Assurance Project Plan,
Carlsbad, New Mexico, Westinghouse TRU Solutions, LLC.

4. CCP-PO-002, CCP Transuranic Waste Certification Plan, Carlsbad, New Mexico,
Westinghouse TRU Solutions, LLC.

5. DOE/LLW-217, DOE Waste Treatability Group Guidance, ldaoh Falls, Idaho, I NEL-
Lockheed Idaho Techologies.

6. DOE/WIPP-02-31 22, Contact Handled Transuranic Waste Acceptance Criteria for
the Waste Isolation Pilot Plant, Carlsbad, New Mexico, U.S. Department of Energy.

7. Interim Guidance on Ensuring that Waste Qualifies for Disposal at the Waste
Isolation Pilot Plant, U. S. DOE Carlsbad, 1997.

8. Waste Isolation Pilot Plant Land Withdrawal Act (as amended), Public Law 102-579.
9. Dangerous Waste Regulations, Chapter 173-303 Washington Administrative Code

(WA C), Olympia, Washington, Washington State Department of Ecology.
10. 42 U.S.C 10141, Nuclear Waste Policy Act.
11. DOE/GAO, Transuranic Waste Baseline Inventory Report, Revision 2, U. S. DOE

Carlsbad, 1995.
12. DOE Order43S.1, Radioactive Waste Management, U.S. DOE, 1999.
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Attachment 2
Figures
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Figure 1. Location of the Hanford Site
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Figure 2. Location of the Major Areas at the Hanford Site
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Figure 3. 300 Area Layout
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Figure 4. Typical Laboratory Analysis Flow
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DON'T SAY IT - Write It! DATE: July 27, 2004
TO: Cynthia Girres FROM: Melvin E. Lakes
cc: Telephone: 373-0 43

SUBJECT: 325 Facility Debris Waste Stream Designation

This DSI summarizes the Waste Services review of CCP-AK-RL-003 Document for the Central
Characterization Project Acceptable Knowledge Summary Report for Hanford Site 325
Radiochemistry Building Transuranic Debris Rev. 0, dated November 26, 2003 and the
subsequent waste designation requirements discussed in the "Draft" M-91-03-01 Hanford
Federal Facility Agreement and Consent Order change package, dated October 13, 2003
(Settlement Agreement). A waste designation performed in accordance with WAC 173-303
shall be provided by a Waste Management Representative from within the Waste Services
Group (Attachment 1).

Acceptable Knowledge Review
Two questions were posed during the acceptable knowledge review. First, does the acceptable
knowledge provide enough chemical characterization information to meet the requirements of
the Settlement Agreement? Second, does the acceptable knowledge provide enough chemical
characterization information to meet the requirements of HNF-EP-0063, Rev, 10, Sec. 2.4 and
treatment, storage, and disposal unit administrative control requirements?

The Settlement Agreement indicates that, "retrievably stored waste will be managed as mixed
waste unless and until it is designated as non-mixed through the designation process (WAC
1 73-303-070 through 100)." Further, 'designation", as used in the Settlement Agreement, "is
defined as the process for determining: (1) which containers of low-level waste are mixed low-
level waste; and (2) which containers of transuranic (TRU) waste are mixed TRU. Designation
of waste will be performed pursuant to WAC 173-303-070 through 100. These regulations allow
the use of acceptable knowledge, surrogate sampling and other measures for designation to
minimize worker radiation exposure and to reduce costs."

In accordance with WAC 1 73-303-070(3)(c), "For the purposes of determining if a solid waste is
a dangerous waste as identified in WAC 173-303-110, a person must either:

(i) Test the waste, according to the methods, or an approved equivalent method, set
forth in WAC 173-303-110; pjr

00i Anoly knowledue of the waste in light of the materials or the processes used
when:

(A) Such knowleckj can be demonstrated to be sufficientfo
determinina whether or not it designated and/or designated
properlv: and

(B) All data and records supporting this determination in accordance
with WA C 173-303-210(3) are retained on-site."

A-3000-723 (01/98)



Characteristic (101O0. D002. D003)
The debris materials in the 325 TRU waste stream does not meet the definition of ignitability as
defined in 40 CFR 261.21. The materials in this waste stream are not liquid and therefore not
ignitable (DO0l) waste. The debris materials do not meet the definition of corrosivity as defined
in 40 CFR 261.22. The debris materials in this waste stream are not liquid and therefore not
corrosive (0002) wastes. The debris materials in this waste stream do not meet the definition of
reactivity as defined in 40 CFR 261.23. The materials are stable and will not undergo violent
chemical change. The materials do not contain cyanides or sulfides in the form which is
capable of detonation or explosive reaction. The materials in this waste stream are therefore
not reactive (0003) waste.

Toxicity Characteristic Metal (10004-101011)
The TRU debris waste stream may contain debris contaminated with toxicity characteristic
compounds defined in 40 CFR 261.24. The waste stream contains potential sources for all of
the characteristic metals (D004 - DOI 1). Therefore, the metal waste codes (0004 - D01ll)
were conservatively assigned to this waste stream at the regulatory limits.

Toxicity Characteristic Oraanics, (DOI 2-D043)
The following toxicity characteristic chemical waste codes D022, D027, D028, D029, D030,
D034, D037, and D043 were assigned to this waste stream. The burial records for the
waste containers (Attachment 2) listed for trench 21 8-W-4C did not identify the toxicity
chemicals or concentrations and therefore the chemicals were assigned to this waste stream at
or above the regulatory limits. The chemical 2. 4, 5-Trichlorophenol (0041) was used to treat
raw water at the 325 facility. Also, hydrazine identified in the AK documentation was based on a
PUREX process. Hydrazine was not part of the TRU debris was stream for the PUREX TRU
debris designation. Based on process knowledge, documentation review and discussion with
the TRU organization, hydrazine and 2, 4, 5-Trichlorophenol were not associated with 325 TRU
debris processes. The chemicals hydrazine and 2, 4, 5-Trichlorophenol is not part of this
designation.

Based on the review of chemical usage in the 325 Facility non-specific sources listed in 40 CFR
261 .31lwere conservatively assigned. The F00l, F002, F003, F004 and F005 chemicals were
used as solvents and assigned to this waste stream at the regulatory limits.

The waste stream may contain batteries, and lead gloves. A conservative designation was
performed for the batteries and lead gloves. The acceptable knowledge documentation
identified that the debris waste may contain polychlorinated biphenyl (PCB) contaminated
material such as transformers and light ballast. The designation identifies PCB at one part per
million based on the acceptable knowledge documentation.

CCP-AK-RL-003, table 5, listed several liquid chemicals and compounds. This waste stream is
TRU debris waste and therefore do not contain liquids. If small quantities of liquids were present
prior to packaging, they were absorbed. The liquid chemicals and compounds were
conservatively designated as residue on the debris materials at 4 grams based on process
knowledge and discussions with the TRU program.

A-3000-723 (01198)



Although the term "sufficient" is not defined in WAC 173-303, Webster's Dictionary of Law
defines "sufficient" as, "enough to meet the needs under the law of a situation or a proposed
end." The 325 Facility mixed debris acceptable knowledge meets the requirements of WAC
1 73-303-070(3)(c)(ii)(A), and thereby the Settlement Agreement, because it is sufficient to
determine whether the waste is regulated under the dangerous waste lists, WAG 173-303-080
through 082; or characteristics, WAC 173-303-090; or criteria, WAG 173-303-070.

The AK documentation was reviewed to identify whether or not U.S. Environmental Protection
Agency (EPA) hazardous waste numbers (HWNs) and Washington State dangerous waste
codes should be assigned. This documentation was reviewed to identify chemical usage and
potentially hazardous materials (including commercially available products) that may have been
introduced into the waste stream. The following are the assigned HWNs for the waste stream:
0004, DOO5, D006, 0007. D008, D009, DOl10, DOIll, D022, D027, D028, DON9, 0030, 0034,
D037, D043 and WSC2 (Washington State corrosive). Washington State toxicity was not
considered, because federal characteristic codes are assigned to the waste. Land disposal will
be met for the TRU mixed debris through disposal at the Waste Isolation Pilot Plant (WIPP).

The 325 TRU debris acceptable knowledge provided information for waste code assignment.
However, several constituents were not readily apparent from the acceptable knowledge
paperwork review. Varies electronic databases, discussions with the TRU program, process
knowledge, and MSDSs were the primary sources used for determining waste stream chemical
constituent concentrations. A conservative designation was used for several chemical
constituent concentrations. This conservative designation was used to generate a
' representative" 325 TRU debris designation to characterize the retrievable stored containers
buried in the 200 West 218-W-4C trench. This designation does not cover the 325 waste
produced by Babcock and Wilcox (B&W). A separate designation will cover the B&W 325 TRU
debris waste containers.

Methodology and Chemical Constituent Concentration Determination
The 325 Facility debris container list (Attachment 2), provided in the acceptable knowledge
documentation, was used to generate a representative 325 Facility waste designation to
characterize the retrievably stored 325 debris containers in Trench 218-W-4C in the 200 West
Area. Approximately seven hundred and thirteen containers were chosen for review from the
one thousand and fifty-three waste containers in retrievable storage 218-WAGC trench. The
waste containers were reviewed as a "representative" sample for this waste stream. The waste
containers (Attachment 2) were chosen by their TSD acceptance dates, waste accumulation
dates, burial records information, and container package identification numbers.

The 325 Facility debris chemical constituent concentrations were developed from 325 debris
acceptable knowledge source documents, discussions with the TRU program, SWITS, burial
records, Record Management Information System (RMIS) electronic database searches,
material safety data sheets (MSDS), analytical lab procedures, and analytical and scientific
information from the internet.

A-3000-723 (01/98)



A 75.0 kg waste weight was assumed for designation purposes. This is a very conservative
waste weight for the 325 TRU debris waste containers. Assumptions were used for several
chemical constituent concentrations. A waste matrix parameter category evaluation table from
the 325 debris acceptable knowledge documentation is provided as Attachment 3. The
chemical constituent assignment basis and the concentrations used for waste designation are
summarized in Attachment 4. MSDSs and several calculations are provided in attachment 5.

A-3000-723 (01/98)
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WAC 173-460 Small Quantity Emissions Rates
A small quantity emission rate (SQER) review is required as a Central Waste Complex (CWC)
administrative control under the State of Washington Department of Ecology, Notice of
Construction Approval Order No. DEOONWP-002. SQER thresholds are defined in WAC 173-
460. This will be provided by the Waste Services group (Attachment 5).

The SQER air review was performed for the representative 325 TRU designation chemical
constituents in accordance with WMP-370, Sec. 2.27, Rev. 1 procedure. The representative
debris designation contains chemical constituents below toxic air permitting thresholds. Due to
the variability in containers actually waste weights, a SQER review should be performed on
containers requiring storage at CWC during the facility transfer process in accordance with
WMP-370 level procedures.

Conclusions
In conclusion, the 325 TRU debris waste has been designated with 0004, 0005, D006, D007,
D008, 0009, 00 10, D01l1, D022, D027, D028, 0029, 0030, D034, D037, D043 and WSC2
(solid corrosive caustic) in accordance with WAC 173-303. Acceptable knowledge, MVSDS,
shipping documentation, and appropriate assumptions were used to complete the designation.
Land disposal restrictions will be met through WIPP disposal.

A-3000-723 (01/98)
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Designation 0 $ o-1

DesgnaionCodes

(iL) Not a discarded chemical product (old/unused or sole active
ingredient) (W4AC 173-30.3-9903) 1,-' I

(2) Not a dangerous wraste source (used/spent) (WAC 173-303-9904)
() Does not exhibit dangerous waste characteristic / criteria per:

a) MSt)S
b) Lob analysis
c) Generator knowledge 7

di) Insufficient concentration IA
e) Not in this waste form ,

(4) Federal isted waste ode ta~kes precedence (40 CFR 268.9) .1

(5) Underlying Hazardous Constituent(s) not applicable per:
a) Alternative treatment standard - hazardous debris (40 CFR 268.45)
b) Traxnsuranic waste
c) Federal waste code assigned that does not specify meeting 40 CFR 268.48

universal treatment standards
di) Federal listed waste code assigned i

e) Federal characteristic waste code assigned'
f) Federal characteristic waste code not assigned
g) Insufficient concentration (40 CFR 268,48)
h,) Not an UHC in characteristic wastes, according3 to the definition at 40 CFR

268.2(i)
(6) **Exclude:

a) WTOI EHW Washington State waste code, because Federal listed and/or
characteristic waste code(s) assigned. Additional designation not required
in accordance with WAC 173-303-070(5)

b) WT02 O)W Washington State waste code, because Federal listed and/or
characteristic waste code(s)oassigned, Additional designation not required
in accordance with WAC 173-303-070(5) rn&z '"

c) WPOI EHW Washington State waste code, because Federal listed and/or
chrterisic waste code(s) assigned, Additional designation not required
inaccordance with WAC 173-303-070(5)

d) WPO2 OW Washington State waste code, because Federal listed and/or
characteristic waste code(s) assigned. Additional designation not required
in accordance with WAC 173-303-070(5)

e) WP03 EHW Washington State waste code, because Federal listed and/or
characteristic waste code(s) assigned. Additional designation not required
in accordance with WAC 173-303-070(5)

f) Exclude Washington State waste code, waste regulated under CERCLA
and/or TSCA, not RCIRA or WAC 173-303



o 00

In V o

C)~

a ~ta

M CA

Iw

fft

c *t

- r

14 IT rl C

KgoPbrc



0 200 mc ; C o~
n 0,

to mo 0 i,

oo Al u .

0 0w*

ft of

ta to

4p 01 OP8f

Ev i

0 0ID

I- *.-36
W - ~ ~ 04 0in

W~~r cr ra 0 0r



o~ ~ w oH ~'i o MID 00 m

1* p0

0 4D t

0 0

od YS~

"1-
-~1 %~~1

-~An
E ~ E E

*t -I q 0

00 0 Y0 0 10 0 470 04

rl m
al

rb0

cc ~ 0 0'M



0 c 0 0 ,.

IN n

40 a 0

00 Ctl
m jp 0 fIM o O

, 3. dp j 0 bd

0 a z

00

E E



H cl

ft 0

i1 ww

i Pl

0

ITI

C6H

z4

to~ 
~

ft rr ft t tvT



~ ~~i0 ~ H 0
- ~ Kno o~ o~ 0 ~ 00 0 00

* 4~ ~4 * ~ -4
*1 '4 fl -.~ 0 -~ '4 a

20 0 ~ 0 0 0 0

CD 8 - .4
a 0 ~ oA ~ a 0 0

-4
-4 ?~ 1~

H H H 0 ~>HkJ -4~ 8 ~ 8 '~ a ~ ~
o ii '1 4 * II -4
e 0 ~ ~ o ~1 ~p

~ S ~ ~ H

a
I~4 ~ ~ -4! ~ 1*

- a S
~

~ H ~ H ZIH
-1

.~! I
g I

-4

* 1*

a: 8
* 1, H
H

H I~C ~ H
a~ a~ ~ 4 4

.0 Ort 0 0 I? 0 0 l~ 0 orr 0 0 f~
o a 0I 0~
0 0.8 0 01.8 ~0 0 0 0.8 0 0.8
0 0' H 0 0~ 0 0 0~ g

0' ~ .0 0 ~, H

2 a
~E2

'U 'U

~' ~'o~ ~' CD o~
0 0 0

0 0* 00.8 o.8 0 ~ -
0 ~. zI~ 0 o z oo 0 0
0 0* 0 ~ 0 ~H ,, 0 0 L.~

0 0 00 ,0

rtM
1 . Ca '4o o 0

N N N N
N 0 z~ :~

NI

N

*0

a am

k~ 0 8
0' 0.

'4 0 '4
0 ol 0 0 0

01 0 0 0 0:2 aC,

2. ~.

a 0

~I. H
0

H H H H



l '0 0 0

ko 10 a q, 0 W

N. ~ ~ ~'~2fiv
'3 'IID

.tl ti

"3 D

Nv

iLt 7

z "It

go'

HU V

Nk A 13 - ON0



00 FA ooI 0 aa

40%~

IVH
od 04. w.

0~ c)t
tC3 aa

100

EE

LO La o r a

~~N Ig



- 2219

ft et
f? -t -t -

a IM
3

N)3 t4 '

o~1Q rt ?,U

o - ~ *7%P

Ir~t

... ... .. .....



Ur) 0C ~

qU i

v cr

oo :r VI i r

CT 2 0

I-p

.U1

04.



Ca fl ~ ~ w ' fl ~ rj~ '~0 20 0 0 'J C~ 0 ~-
Q Ca

IIo a ~ ~ 2 2 ~ o0 0 0
'0 0 -- 0

o H 'A - W
'A a 'A I.-

'U C'~ H H 'Ti H0 ~ * ~ W
o TI _ * -
a a2 P

Ca 0 ~
0

U
0 * o a (I a2 ~ 'A 'A

In. 2) H H

Z

U i 'A

:'7

42)

0

0 0
O 3 0 I-- I*.

I-*. * * i.~ * 0*0TO 2 *0~ P p P
o 0 o .2) 0 *t 2)

0. 0 0 -.
o C) E' C.~ ~e a ~'

C) H 2) C H
H ~.

a
0 -* C 0

0

'~

* Lii * Lii ~,.~z* ~fl ~ *~~fl Ca - a Ca ~fl Ca
- C'

C) *'-~ ~ C) C
~ CI ~ C' -
a a a a -~ a

,-~ a a C) C)C) z a a -~ ~ii1

C C -~
0

1~ ~
*-~ r*

I 'I I I
a ~.

'A

t4 (NV t*.
* 'A 'A 'A

rt 1~1~ TI-

.4 *f
o a a a a
a a -' a a a
o 0 2) Q 0 0

'A 'A ii
op

H H HI- ~1 I-.0

I-' ~. -. 1*.
H

o
H H H H

0~i
o 0

I-'



rI 0 m .

o~co

N-4~
tat H ..4 ~ . ~ 4w

H H

*r a~. a P1

C4

~-C 2

too

9 0
a~~~~1 .0~a a ~I

a ~ b 1 ~H H

i~ a ~ .~.to

~jCD 1I a a

ada d Pr ~
o1 nI~.

a ~ a ato

o oi ~ a ~ ~ c~a a~ ~ O1

a a~ z~tit

0 rn~c aa 0  aa ra2a

rrrbi rrrt



ca 10

0 0T~,I - ~ IV

o c0

II-j

E aa

iv m

0 v Oh 0i z

0 0 0

or 0

~r 0 0Z

ct, c 0

9KZ

CL13

att



ot~0 L4 : h ~ 0 W

10 1 j~

0 00

bi c1 a~~0

at

* 40*
cr - or

fa (T ao l '-

4-. -I-

~I ~ 4to

0 go

o~~ 0 00

10~

0 0 0 ~ Z ~ r



3 0 3 0

3T L.L B
t- UpH

IA 71 m~ ~
o ~ A"),

oL

CE Z

I C C.d

tBE i

0 40 0 OF0

rrJ q 0

8p s

tit" to

eH -t c

4~ at



V,

N. 000 -J

C3. op0

IVI

o~g I m00

! as

o el
o a

c0 0 CP o

0~~~~ 0'000 ~~~t

do w z

err - t

Ini

4V

0
7A 11p-

cn "I~p'

I 9 IPA



0 0

faa

rr
0r 0 fq t

0 )

o ap

O 0 3

-jk

0 ~0~? a rr a 0 r

o 0 0 0~ 0~0 0 ~ 0i
o ad'0 0~' 0 E o a d ~ 0 0

0 0 0 0~ 00 ~ 0



a 0 a 0

1.44 z

,no

Cl crt

0 4 _ - FT - ~

zz 
Mj

0 AP -4

* ad

0 06

0 0



rl00 0 n

~. ~ IL

o ~ ~ ~ ~ ~ ~ ~ t * 7, g0 g ~
if if'4 En

o '4 ' '4 3

p Q4 0

'4

4 H4 I

0 '4 4 C,~ '4 '

0 0to

zm d

n0
rlx

'4

1c

pt3



Cfl 0 H 0 0-

to ft

ta a, a 0
mo v

20 rolli

cz OW1 
I

~H Ij~ U w 0
*z za z .

a0 0 0~ JP0 d0 6 o

0'0
Q , 0 0 o c

0

m to beD
0 . 'p4t,, d

a~6 Pl m. A . ~a i

0

!0 0

-IA

AA

U on

lu.

0.4



f7 w m4~.
0v 10 r if a

g.. Hw

ia m a

oi r

ot

Nu 0 t

6 IL

q -

0f ftt 0T cO ( 0 OI



r~~~~ 0 ~ '

ArA

0 0to

ca 1. 0

i( W tow l o" fg

oat

0 n t2

z 10

w 0'

~r.
0 0 OC3~ O~ O~ o ~ a 0

H 0 0 H ~ 0 H 0 H

00 7 ~ r

ra ~ 2
N W I z In

ClI



r:O to n 1 to2 o F 0
'0 0 0 0 f

w~~~~ 0 e j

10 ft ft1 VT 17 i
dp 0 000 0 5d '

CI0

o to

.I.

a 0 a 06

bi K'* 'a * i



~PALA
~w ~ ~ PA L

0 A~f I
n ~a '4 n ~ . ' n ' 0 ' d

10 0 0 *0 0

Z .4

ot
o H do

-~ 0

vi to )Z
n H

'40

WII

'4

00
0~ 0l

ri



0 0

0 o U,

-4 & r 3 0
t j 0 M

ift' ~**

0 0 0,~, 0 ~ ~'

ic) C,

10 0

tv >

'01 '0

0t 0f fr 0

0 0 Z

0 1
.- z Ij



ri 0

0~~ 0 00 ~

c) 0 0 *z 14

C dP
p ~ O :00P 1~U

to~ to ~0

ab.a

ISI

aj 0

14 144 n4 n ~0
0 on

I .

0b M

rtr

Ch .



o o

~4m

o n

0'0

0 co c
0 0 t1

>

0r

F ~ r rt ftf t t

0 0 0-~ tv

IA-o
I.,

to (T

OD -~ .LCh



~A 0
() a

o a a -~a e C I 0
0

0
o I-. H H H W

w 0 IS 0 W
I-'

*TI
0 ~

o ~ *~** I
o IIa0

H 0
o - w

a a a a
U 2 0 0

H ~< H H H
E .~ E

U () 0 0 I~ I
I')

01
0

~:, C 0 - ~~

1-4 -~ 5.4 ~

z
54

0 0 ~K8

R 0

*~ 01 0-~ 01
01 01 01 _ 01
0 H 01 ~-*~ o~ -o

~ 0 -.
0 -C

54 '-1o 0
01 x
W 2

a U~

Cf ~

H'A)

o H

~ ~ ~ ~- ~,
~ It C?

0
~ *1

HOw ~
~JLJ

21

!2~I ~ I
54a
0 0

H -
C H .~ ~ -

- S

I%3 -- H - Ct

~



Q~ -~ 0* 0 14 *0 14 fl
a ~*4 20 -' ~' a ~ C r~ *. 20 p
C 0* C *0 14 82

*1 4* ii -
0 ~I a - '~ a *4 a ~ a

1d~ 0 0 0 0 * ~ C o
.~- c

0* 0* 0* 0* 0*o H ~' H - H H CA
0* 0* 0* 0* 0* CA

-4 .~ - 4-.
NJ * ~ . '6
o 41 41 41 41
0 -'I 4< - w

0 0 0
t~ 0* ~ ~ 0* 10*o 0*

NJ ~ 0* 0*H ~ Ha ~- -< a a a 0
0* 0* 0* 0* 2 0*

~ H H ~.. H H H
NJ .4 '3

-~ z - z z z ~ z
CA ~ 0* z 0* 0* 1
-~

h - 'I

42

.4

0* 0*

~4 4~
C3 424 -. 1.1 .-..
0 0 ~ 0 ~ 14 ~ 0 I~ 14

4< '4< 24
0 4240* 4< 44., '4 14 2"' < ~44 42 42

H 42 0 H
4 2  

0 '~ C 4100 H
4,2424 <" ~ 42 '

0 0 0 0o -4.~0 '*' ,14 .- 0

'C .~ '~ C
-~ 0* 10*

~ ~ _
0 42 0 0 42

.4 - C _ 44 Q~.
.4 *4
0 0
N N N

C

-I ',1 IA
0

- H ~
U 0* .~ 0*

H . .. F
*1* 4' 4' 4' 4.30

I-I

1 1 4< 142

4.* H $ H H
~2 0* 0* 0* 0*

- 4- 43
4' 1~ 4' (1 4'

H ,J-~' H

2 U
0.

0. Ill 4-
0 0
44 *4

42 0 0 0 ~0 1~ 0 0 14 0
0. 0. D. 0. 0.

-~ 0* 42 0*0* 0*1* 0* In 3 0*
0 4< - -

H H H H H
4- -, 14 H H H

U -. -~ 0* 0* 0* 0*
~. H 43- H
It 4'

*0
In

0 ~. ~.

*14 H H H H

0



m 0 &a C) -_t F C o 1 o r
(0 p 0 00 0 C

CO S*0 0 0 In;

oL m' w'41

z z

ac a A
Co 14

a H ~ a cl

41 41 H

00

tl U

rt tr H

2t

C)o

S 4
- ~ "I

C CL

CO~t Z C C

4 Lo



(3 17 4 -l 0b1

9'..

lb CIIm lbD

w0 4A fil~H
,' 

24

14~0

o ~ '~ II _ I

~ .n ~r'l
E ~ ' 21

rt0
lip-~H

0 A~
0 -~ 0 ' 0C7

lb '~I 9' lb3
H ~td

ORI

la 1

-b --- ---



:C0 FA. 0 En -A

o~~~T ow"~ ~A-

- Hl

v Hi

*-4 0

H.H

r- ff H -. r

r. rZ tt

w ,a

0r



a 0j ty a t'

rt~~ A. ftft

o Hto

DD a

~1 7-

'Ir

CAO

* * t

0 0 0 9 4

t . . H.

cC A. 344 4 34434 C 4 3

0 0C

C- .. .... ...



o~4 r1'i>

0 0 I~ p 03
iIV if f

o~ a a_
:- - '

~'* "' * -

N) ? H *

17 IF

t4i

a CL

*t rS Kt 0 - *-



0 0 P
C8 0

oz - -I

r2 0 0

ft $t .-.
4p e

a 0 -

I ~to
fr H

21

C

Ea



K)0 0 ) K

ot la- ~. ~.

,5

-4I In p

oI 0 1:1 0~ 0

'*0t

in~f 6-3'' I
-~H

.4~t Z )

4) r1

2 OC2

..... ......



9 0n- 0' t

'4 4
P11P 4JP 0 SI0 ai ti aLP

n10 *

4-- ff 0

04 H Lt)

o I -to

MM0 0 1- 0



a K 4
10 n VI . 0V

4-1

o to

to N

vop

N~ H ~ -lH 0'00 H



-4 32 tel -0 CD -4 Q
~2> c 0 ~

a P (26 >0
a N C> a a a N a a -

o a H a ~-* -3 "~ a 'I
0 0 .~ C 0 2 0 ;..> C a >~s a
er n er -~ ft - o

N. - 0 - 0 - I - 0
o H *-' - --~ H H H >.. W

0 '-' 0 ~ t 0 W
CM '~ ~H V '~H"2 'H '2 A ~. ..0 '->

o ~1 a N a a H a U1
0 - C - -

0 a C IA C. 0 IA 0 L -
CD CD

- I

e~- a a a a
- C '-> Cl a a a -- 0

- * a 0 0 0 0
H S H - H

0 z S z 0
0 0 S

-3 0 g

e a~ C * E
0 S S * 0

- H H . r- - . H
'0 2' >2)40 c> aC C> >2>40 cC

- a C - - C - - C 3-3 C C -
ft >'- C> Ct C 3 ft >2> ft -a C-ft

a a a - a a
-C a -~ -. 3- * >3 >1> ~4 >ZzeP C C> *
~ C- 2> C> J H CO >2> -H ; >3 H
-~ H

H -. 4
O 0 08 ~ S 0 0 ~0

0* a ~
01 - 'a 0 H aD a

2>' 2> 01 it> 01 - N 2>' - 0* 2 01
a >2> a -

0 H
C >'~' C a S ~' C 6 ~ * C a >> ~ c 0 N

a a H< z a C> - z a C> _ = p.
6: >2 ~N\n C \S% 0 0

1tw
>4 '-a H

K -

I- - F: iLl LI I-i
- ft -

H
Sc CA

- H ii - H H ft~> ~*U
I- ~H H H

ft-- C> ~ H
-- H 2>. a ft

H

'~~1 K

C Qt~- ft > Li r
a H a H H
23 0 a ~

~ a: -- ft
H - '-I

a a ~ a
an. J>\
2> 0 2 >-> 0-0 3
-, 0. & ,-, a0 30.

0 >2' >j
ci
C H >2 H -

* H - H
H - 0 ~'"'~ 0 3

CA) ft > H '~ - H
'0 -- ft ft ft

a N
C -U S
N. N. C -C C N.

H C H

0~
0

0Y
0



rA 

(A -j 
2W 4

0 0 0 0

22 
to~

C Wi pt <0 
awh 0 f

41-

k'a'

40 
dt -w

U 
9 b

zr( rrI

N) 
m

tx' 
tO ft

<ir ff

~ 0' c 0' 
0a

-~r 
-C

et C t

2' 
C> 

2

rr r



O (2 -4 (2 (2a ~a ~ '~ a ~
- ~ ~fl

M 0 *
~ 0 06 0 0 0

'-~ r1 4 5.
Co H H H

'-2 - -~ It w
.4 ..4 wo 0 0 w

o -.-. * 1 ' _ , (31
(2 . -,-. (2

"2 -~ (2 - (2

o 0 0
* 0 0F;- H

00 -o
0 00

~ H
2 2I I

0 0 0 0

H I..*~,4 0 0~0

0

* .0~0 1~0 0 ~~jJ
2~ *

0 0'
00

- (2

0 'xi

0'a a

00 H 111

(25~ Z 5.- j (2

4:

0x a.~
0~ "~ ~ ~2

H

H 41 ~
It It

1-4

1 1 1
H "55

-1 9 HH 5'1 H 0
H It H

'55 HO
'I 1- 0

It0' 4: It
-~ 0~

t.. ,--- "40 -~ I-i _

5,; <V ~
SIt A~-' 0a'
N,
'4 "(F~'4 '4
o
(3 -(2

~. a.
It

H H H H

H H 1- H

4-.

1" H H

o



Vt

0 t2 w

Itt

ot ct ftftft

- 0*

ft1

t ft

LLt

Ct

ftr ft .- erf t



- -~ fl 0 ' fl 42 P -4
0 " ~0 -i~ P .0 4 p (~ 4 9
C C C 21 20 c;
21 - * '1 4 * ft 4 S ft . *o C, C) ~ a 2 a

~0 0 0 0 * C' a
ft C, ft
0 . 0 0o - *.. 4 H -2 r H -J IAI

'4 0 U "' a C' a
'0 '0 '0 H

90 220 3
o 2-1 ~ * 21 ', ft AS Lii
o 4

02 '4 C)A n - ~fl'4

0 0 ~2
a a j ~ 'a

17 92C,
2-. H - H 22 2" H

Z z
w 17

-V. -Vi I
'4

272

2'.2 -'

22

'A '~ - -~

oft
A C - - 0 0 0
4 4 ~' 22 22 22 0 t 22 Cl *
4 0 - H -~ 20 '4 H '' 2'

>7 frI ~ 2 0

Ii

222

oa

Cl 0~' or oO '~ 1~ ~ Hc A> ~ 0 -~ 42
H 2 - 0 m o 4C kINK ~

4 -~

I,-a
x x

- ~

r 2 r r
H ,f~ a
0 S

a I-.-
ft 2 ft ft

H

U,

I I
9-' d r r r

227 0 H 4.2 H H H
'~ ~. 2r~ 2-.
22~ ft p
W H ft* '~ ft ft rt.
Cl
17 H

ft

2<

&' ii a.
N

i-j

o 0o 040 0. 0.
2-A

H 2-'

H. I-' '4A U
ft ft I-,

a '~ W
N N N

Ml H H
- H

0)
0 0)

0
H



Ca w M (

a C - a~ w W
o 0 0 0 i

In W Doa

~~Iz - 0

N) ~ X~ 'Z7

o C 2
0 - * aCl 1 L

0 0.

aI U'

Al 4A



C~~ a q.4 1A 2 ~ A

a 0.

ID r, 0 p0 A0
ID ItIt 0

ol
P rP t

r cr rt 7
-~ C C * 41to

-~~4 ' p

Lif ar -- a



0 W

C) D

o -t

oo 11

17, C) z

C)

43-

C) U I

~ - . Z
0 0 0 4

C) 43 r 3 ) 434



og of)

o~7 C3l

Vt cFrf

ft 't 0rr

C)CL
o -~ -i

Ia.~~~r 9 r

7 ~ ~ ' 0. 'A



r4 0l f-1 0 jI
P4 a o 0

W 3 0

-:I

C CA

H H

r4 zz

00

h tr



0 ZC 4W 0 2

ti 00~ O 00

0~r ftftftf

o l~" 0 0 0 0

A.CA

0 0 0

Ci ft 0t 0tc

-. 1 11 Ch



0~~~ ~~~ 00 >72 2n' Ct ~ >

Lo -- I aA a 4>
M2 c1 - c wt 0z f

o. CD 2H - -4H 'I
V 7 1 7 Lit

0

o~~: -, ' >-

paZ 0 n0 0 6p 0

I0 C 2"

'4 N

7>

Id t

UU

Enn

E Ir



2W 4W -4 Ci tO Ci
C 4)0 4 P 0

>4 to a
*1 2 t L *1 S2Cr ~ 2 2 o

O 0 0 I;
* y

o H 4 c H H
to to a to to W

~
'4)4) U'

0) It 12 ~
a S ~ a ,- ~.. a

C] 2
- H H

tO -
>4 Z Z z Z 4) z

24~
-4 I I CU

2) -

2)

- I

E C C
- 'ii 0

H
2) 470 t-C 4) cC usC
-t~. U ~4~* ->0~ .~4
o o 0 4) OCT -' -4ff 4) C) 0

4) 4) C) 4%
4) 4) 2) C) * C) - us r

2) o. '25 2) H =n ~ ~ 4) H
4 ) 4 )  

H45 0qC Zn
4) 4) 4) 2) 4) ~ 4) 4) 4) 4) 4) IC

A4  ~I- - C -~
-~' 8

It,

0
* 0)

4)5 0) 14
-~ 4)0

_ - 4) ''
-~ * 4' >4 C -~ C 4)Z~

-~ 4) - o
'> 42) Cl C> -4 0

2) C 0
C>

I.ect~

r r r 0
H H

~4. a
O 0 TO

H
Co

r -~ r r
0- I-

I--

o r rV H
to \%4 to

4~1,14 0
0.

N
N

Ci 4) n C)
4)

C) 2) C) Ci C)~-i &



4:1 ) t o -4 0 )C .fl ~ w 0 ~ U

rt . f
0 0 -4 0 0

:0 OK C9 '2 A I

C3M' 2 ' ' ~ ~ ' 4

o~17 z9 C P 4~

o *1 a N a 71- H '

0 S a* C

K) H H
2~ - 2 2

w F0 UA
Vr 0 <

-' to

"~ .is

HrfTr

Z Vt4
at to ~ '

H' p . . - -

-. .- 'C C C C 2<'C <



40 0 J40

o* ti 40 aLa

ft b P

do do

ok m

o

rt 0 Pf



CA4 w w C f 44 p22 2
(20~r. -4 ~ -0 4wnO -4 r

0 1' 0vC
04

0r 4t ( t

<0 24

a 2n

LE W

542 1

IO
.4L- 4



00 0.

ft ft>, t0 . ;U
N ~~~14 ' ~

t%) p CC

o '~ . * >1 71

a S *

0 0 9 p

-n

CA - I



0 0 4 0 0

o m) 14- -

H H) c) I

)))E

to Id
C) C) ) t.1M

0q e

0 ~' 0

C) 0 0 0



Ba C ra M wa IV cl

2 2 20

ww

o~t a" 0 . I-

a C

0 V ip

Pc

-L47

fA

1to
0 P win

to M

'TI



n J9 '(~

to it -1 t) rAW 49
o 4 a-' 

a-'

-.4 ci a 2 a

o 0.4 .4

* >1 ~ 0(2

tn 'a"

* * ~* '"0 I:
0 0 0 0 0 -

pa 0 P PA 0 S r b~ 00

'N a-' I-' 0 .4 ~
0 P 2 -

s. 2 N

C

E *4
a' S
.4 . .4

C c.*C aa C
C C ~ C C~ *4 *4 4*0 C CO
C C c~ C ri- o it C Cit 2 C At

<a. a. Na' C C C C C C C
C ~ C CE *

- C C .4 C H C C H

2 C 0* 0 0 C
.4 .4 .4. a

~ 8 08
'U U N

C N - N N0 - -4 N N N,. N N - N *
o 2 C C

0 W 020 ofl ~ 0 flC C C C 'N>o C C a' C 2 C pa

C C C C ~

0 C 'No C~ C
.4

g -. .. I

~ r r

I-' .4 I- At
U C P N U.4 .4it C Ci- it fr, .

H

>1< 71 1 7 ~ K 0
o .4 *5

Np ~ - a--
"C it at i-i- at it

r 0 0 'a

'4 ci "-4 a Ag
.4 0 H-

it It it
C a

C .4
'2 fl C

0 0
CO -A

'I'---- S
'U at. Is It - U

'-a
* "Ar , a H

NH- H
U' i-i (4yit it i-p atA
o -4-4

F' t.'

~0
a-I

0 o
H



C' (2 (2 C

ri t 2Qt G flu30 C

Ca 2W Ca a

o La
-J a2 '2'i 0 -, U

'a ~ C'.V

:1 ..t. C'H
H '0 How

o~~~D "0 F ' S

-. r 27 0 0CA
1~ Ca U a= Ca

CDN

-i -A



T 77'
0 J 0 11 1 Into

-Imp 7, 
tD

FT

rl b,,41 O4 O

PW

cam oqr - intlohl le 30

TM&tamp th

W4 tAM FGE r Fc

fFO

Nb

Rj&4 DW Revt Data

F F ,
77



Date Received for Clearance Process
(MMIDNYYY) INFORMATION CLEARANCE FORM S

A. information Category ~ ubrHNF-308 10, Rev 0

Abstract Ql Journal Article C. Title

O Summary 0QInternet Acceptable Knowledge Document for the 325 Building
[]Visual Aid QSoftware Radiochemistry Laboratory Mixed Debris Waste Stream RLM325D

El Full Paper ElReport

j~Other ______________D nentAdress

E. Required Information (MANDATORY) 7. Does Information Contain the Following:
1. Is document potentially Classified? @ No Q Yes a. New or Novel FH (Patentable) Subject Matter? (® No Q Yes

7~' ~2,~ 4/If *Yes", OUO Exemption No. 3
~Manager Required (Print and Sign) If 'Yes", Disclosure No.: ____________

b. Commercial Proprietary Information Received in Confidence. Such
If Yes ADC__Required__(Print __and Sig ) No C) Yes Classified as Proprietary and/or Inventions?

ADC equied (rin andSign . @ No C) Yes If "Yes", OUO Exemption No. 4

2. Official Use Only 0 No C) Yes Exemption No. ___ c. Corporate Privileged Information? (j No C) Yes

3. Export Controlled Information (E No Q Yes OUO Exemption No. 3 It 'Yes", OUO Exemption No. 4

4. UCI (E No Yesd. Government Privileged Information? (E No C) Yes
4. UNI ®No C YesIf "Yes", Exemption No. 5

5. Applied Technology @ No C) Yes e. Copyrights? @ No C) Yes If "Yes", Attach Permission.

6. Other (Specify) _____________________f. Trademarks? C) No (j Yes If "Yes", Identify in Document.

8. Is Information requiring submission to OSTI? (j No C) Yes

9. Release Level? (j Puli C Limited

F. Complete for a Journal Article

1. Title of Journal

G. Complete for a Presentation

1. Title for Conference or Meeting _______________________________________________

2. Group Sponsoring

3. Date of Conference __________________ 4. City/State_______________________

5. Wllinformation be Published In Proceedings? C) No C) Yes 6. W1ll Material be Handed Out? 0 No C) Yes

H. Author/Requestor Responsible Manager

M. H. Conilogue K. M. McDonald 2 ? iv * /
(Print and Sign) (Print and Sign)

Approval by Direct Report to Fl- President (Speech/Articles Only)______________________________
(Print and Sign)

I. Reviewers Yes Print signature Public Y/N (if N. complete J)

General Counsel Q3 Y_____________ /_____________ Y N

Office of External Affairs El] __________________________ YIN

DOE.RL Y_____________ _____________ Y N

O.I Ationa Comets PlaeAtcNeaaeSet J~ 4 .11A60-0 0/6



HNF-30810
Revision 0

Acceptable Knowledge
Document for the 325
Building Radiochemistry
Laboratory Mixed Debris
Waste Stream RLM325D

Prepared for the U.S. Department of Energy
Assistant Secretary for Environmental Management
Project Hanford Management Contractor for the

U.S. Department of Energy under Contract DE-ACO696RL13200

FLUORQ,
P.O. Box 1000
Richland, Washington

Approved for Public Release;
Further Dissemination Unlimited



HNF-30810
Revision 0

Acceptable Knowledge Document
for the 325 Building Radiochemistry
Laboratory Mixed Debris Waste
Stream RLM325D

Document Type: TR Program/Project: TRU PROGRAM

M. H. Conilogue
Fluor Hanford, Inc.

Date Published

October 2006
Prepared for the U.S. Department of Energy
Assistant Secretary for Environmental Management
Project Hanfo rd Management Contractor for the
U.S. Department of Energy under Contract DE-AC013-96RL13200

FLUOR,
P.O. Box 1000
Richland, Washington

. Klase Approval Ul

Appoved for Public Release;
Further Disseminabon Unlimited



HNF-3081 0
Revision 0

TRADEMARK DISCLAIMER
Reference herein to any specific commercial product, process,
or service by trade name, trademark, manufacturer, or
otherwise, does not necessarily constitute or imply its
endorsement, recommendation, or favoring by the United
States Government or any agency thereof or its contractors or
subcontractors.

This report has been reproduced from the best aveliable copy.

Pnnted in It. Unftad Swat. cd AmTerica



HNF-30810, Revision 0 11/8/2006
RLM325D

APPROVAL

This AK document is approved for distribution:

(Sip ame)(Date/

M. H. Couilogu/
Acceptable Knowledge

(Sign Name) (Date)

M. J. Horhota
Site Quality Assurance Officer

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

(Sign Name) mDate)

Site Project Manager

Page I of 66



HNF-30810, Revision 0 111812006

RLM325D

EXECUTIVE SUMMARY

This report provides the acceptable knowledge (AK) information required by the Waste Isolation
Pilot Plant (WJPP) Hazardous Waste Facility Permit and the Contact-Handled Transuranic
Waste Acceptance Criteria for the Waste Isolation Pilot Plant to support the characterization and
disposition of transuranic (TRU) waste at the WTPP in Carlsbad, New Mexico. The subject TRU
waste stream (Richland Mixed Building 325 Debris [RLM325D]) is generated at the Bldg 325
Radiochemistry Building and currently consists of approximately 4,455 containers for a total
waste stream volume of approximately 1197 cubic meters (in) of TRU waste generated from
May 1970 to present. This total includes 21 Standard Waste Boxes (SWB's) 4305 55-gallon
drums, and 129 wood or metal crates of various sizes. These containers are currently stored in
the Central Waste Project (CWC) and the 218W3A, 218W4B, and 218W4C Burial Grounds in
retrievable storage trenches. The waste stream. characterization presented in this document is
based on the review of container-specific documentation for those containers listed in the most
current AK Waste Containers list. This document, along with the referenced supporting
documentation, provides a defensible and auditable record of AK for the characterization of
waste generated by the 325 Radiochem-istry Building operations. The AK source documents
used to prepare this report are listed in Section 5.0. Each waste container in the RLM325D
waste stream will contain greater than 100 nCilg of TRU nuclides before being certified for
disposal. 1XU-SP041 1.9-070120043662, TRU-SPO-1 1.9-0706200430656, TRU-SPO-1 1.9.0706200426745

This AK report includes information relating to the facility's history, process operations, and
Hanford waste management practices related to managing and certifying this waste. Information
contained in this report was obtained from numerous sources, including facility safety basis
documentation, historical documents, generator and storage facility waste records, materials
safety data sheets (MSDSs), and interviews with facility personnel.
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Cs Cesium
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1.0 INTRODUCT7ION

This report complies with the requirements of Section B4, "Acceptable Knowledge," of the
"Hazardous Waste Facility Permit Issued to Waste Isolation Pilot Plant" (HWFP). This
document and supporting references provide the mandatory waste program management and
waste stream-specific Acceptable Knowledge (AK) information for the 325 Radiochemistry
Building TRU waste generated from 1970 to present. This AK document contains a description
of the TRU waste generating facilities and the waste management practices at the time of waste
generation.

The subject TRU waste stream (Richland Mixed Building 325 Debris [RLM325D]) is generated
at the Bldg 325 Radiochemistry Building and currently consists of approximately 4,455
containers for a total waste stream volume of approximately 1197 cubic meters (in3) of TRU
waste generated from May 1970 to present. This total includes 21 Standard Waste Boxes
(SWBs) 4305 fifty-five-gallon drums, and 129 wood or metal crates of various sizes. The wood
or metal crates will be repacked resulting in an additional 1270 55-gallon drums. The
repackaging effort will result in an approximate 35 percent increase in volume of the waste
stream (e.g., due to splitting of drums based on fissile gramn equivalent loading, addition of
absorbents). Thus the total RLM325D waste stream consists of 21 SWBs and 7526 fifty-five
gallon drums. TRU-SPO-1 1.9.0706200426745

A tracking number is assigned to each AK document through the Records Management System
(RMS) database. Tracking numbers issued to documents originating under the Hanford TRU
Waste Program will be identified with an "SPO" (i.e., Site Project Office) modifier. Documents
are also entered into the RMS by the Hanford Waste Services organization and are identified by
the "WST" OR 'I'S" modifiers. Tracking number prefixes identify the type of document entered
into the database, as follows:

* TRU-SPO- 11.4.1 designates correspondence
* TRU-SPO- 1.4.2 designates internal procedures
* TRU-SPO- 11.4.3 designates published documents
* TRU-SPO- 11.4.4 designates unpublished documents
" TRU-SPO-19 or TRU-SPO-l 1.9 designate Project Office memos

Other tracking numbers may be assigned as needed. The documents used to characterize a waste
stream will be scanned into the Integrated Document Management System (IDMS) when
characterization is complete. These documents, and documents submitted by other organizations
or for other waste streams, will be accessible by IDMS or the Records Management Information
System (RMIS). The waste in this waste stream will be characterized in accordance with the
Hanford Site Transuranic Waste Characterization Quality Assurance Project Plan (HNVF-2S99)
and certified in accordance with the Hanford Site Transuranic Waste Certification Plan (HNF-
2600). TRU-SPO-1 I.A.3-0606200628302, TRII-SPO-1 1.4.3-0606200628721

The primary sources of AK used for determining the physical and chemical characterization for
the waste stream were the Solid Waste Disposal Records and Contents Inventory Sheets prepared
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by the Hanford site for each container. The documentation for each container includes all or part
of the following information:

" Estimated plastic and metal content
" Hazardous constituents
" Generation location(s)
" Radioactive material content (including isotopic distribution)
" A Hanford WIPP Certification Checklist for each Waste Acceptance Criteria (WAC)

requirement
* A Contents Inventory Sheet identifying the composition of each package placed into the

drum

2.0 BACKGROUND AND PROCESS DESCRIPTION

This debris waste stream was generated in support of a wide variety of Hanford site operations
including 100 West, 200 West, and 300 West Areas, including laboratory examinations and
studies, including analyses of fuel reactor samples, characterization of the chemical and physical
pro pcrties of tank wastes and immobilized forms of plutonium. TRU-SP0-1 1.9-070 1200436625, TRUI-SPO-1 1.9-

0707200432378, TRU-SPO-1 1.9-0707200437869, TRU-SP0-1 1.9-0707200450893 ThU-SP0-1 1.9-070920D431216

The Hanford Site is divided into several areas where defense and nuclear weapons production
took place. Operations generating TRU waste were conducted primarily at the 100, 200, and 300
areas at the site. TRu-spC)..V.9-070820043 1216, TRU-SPO-1 1.9-0708200431435, TRU-5P&-11.9-0622200241184

A total of nine plutonium production reactors operated at the 100 Area from September 1944
until December 1986. These reactors were all light water cooled, graphite moderated, and fueled
with solid or bored metal uranium rods. Eight of the reactors (13, D, F, H, DR, C, KE, and KW in
order of construction) were "single pass" reactors and used exclusively for defense purposes (i.e.,
plutonium production ). "Single pass" refers to the use of cooling water taken from the
Columbia River and passed through the reactor piles only once for cooling before being
discharged back to the river. The ninth reactor (N Reactor) was unique in that it recycled cooling
water. N Reactor was also a dual-purpose reactor that was capable of making electrical power
and weapon-grade plutonium, or electric power and fuel-grade plutonium and was used for
domestic power production from 1966 until 1986. TRUSP0 -70820031216, TRU.SPO-1 1.9-0622200241184

The 200 Area is separated into the 200 East and 200 West Areas. The 200 East and 200 West
Areas were originally built as "twin" operations, with both areas containing a Cell Building and a
Bulk Reduction Building. These facilities performed chemical dissolution of irradiated fuel from
the 100 Area reactors and plutonium recovery using the bismuth phosphate separation process.
The final step of plutonium recovery operations was housed in the Plutonium Finishing Plant
(PFP) at 200 West. Ancillary buildings that existed to support the plutonium recovery processes
included analytical laboratories housed in Buildings 222-B and 222-T. TRU-SP0-I 1.9-0708200431216, TRU-

SP0-I 1.9.0622M0241184

In 200 West, the Reduction and Oxidation (REDOX) Plant began operations in 195 1, using a

methyl isobutyl ketone extraction process and ion exchange columns to recover uranium. In
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1953, the 224-U Building was converted from a training facility to the Uranium Oxide (U0 3)
Plant, which converted uranyl nitrate hexahydrate from the REDOX Plant to uranium oxide. In
1956, the Plutonium Finishing Plant (PFP) was converted to a research and development facility
for plutonium processes and nuclear device development for testing at the Nevada Test Site. TRU-

SPO-i' 19-0708200431216, TRU-SPO-1 1.9-062200241 184

Also located in 200 West, the PFP began operations in several buildings in 1949. The PFP
converted plutonium nitrate to metal in the remote mechanical lines, performed casting and
machining operations for weapon s components, and recovered plutonium from waste and scrap
generated at other Hanford facilities. The PFP remote mechanical lines began processing Pu
nitrate to create buttons in 1952, and in the late 1960's participated in extended programs that
prepared plutonium oxides for commnercial nuclear experiments and development. T~u-sPO-119

0708200431216., TRU-SPO-I 1.9-0622200241184, TRU-TS-1 1.4.3-0423199947115

Waste such as incinerator ash, scrap and crucible, and dissolver heels, were run through the
solvent extraction process at the Plutonium Reclamation Facility (PRF) a larger, safer and more
flexible version of the Recovery of Uranium and Plutonium by Extraction (RECUPLEX)
Facility.

Facilities in the 300 Area of the Hanford Site have been diverse in their missions. Some
facilities were dedicated to the manufacture of uranium fuels for the 100 Area production
reactors. These facilities were not designed for handling TRU materials therefore, were not
generators of TRU waste. Other facilities, such as Building 308, were designed to manufacture
plutonium oxide and/or mixed oxide fuels for the research reactors in the 300 and 400 Areas of
the Hanford Site. Some facility missions such as Buildings 324 and 325 hot cells were the focus
of research and development (R&D) for fuel element performance evaluation and high activity
waste solidification studies. These facilities were (are) the principal generators of TRU waste in
the 300 Area. The TRU solid and liquid wastes from these facilities were shipped to the 200
Area for disposition. Twenty-three 300 Area facilities were generators of, or had the potential for
generating, TRU waste. TRu-SI'O-I 1.9-0708200431216, ThU-SP0-1 1.9-0622200241184, TRU-TS-1 1.4.3-042319"947115

Since the 1960s, the Hanford Site has accepted waste generated from numerous offsite facilities.
It is estimated that 20 volume percent of the defense TRU waste generated in the United States is
stored at the Hanford Site. Approximately half of the retrievably stored Contact Handled (CHI)-
TRU waste was stacked in modules on asphalt pads or aboveground buildings in the 200 East
and 200 West areas and the other half was placed in gravel earthen trenches. TRU waste
unsuitable for asphalt pad storage because of size, chemical composition, security requirements,
or surface radiation was packaged in reinforced wood, concrete, or metal boxes and stored in dry
waste trenches. The trenches were covered with plyood and plastic-reinforced nylon sheeting

and ackilld wih drt.TRU-SPO-1 1.9-0708200431216, TR-.PO- 1.9-06222W241 184

2.1 Facility Description:

The Hanford Site is located in southeastern Washington State near the Tri Cities area of
Richland, Kennewick, and Pasco as shown in Figure 1. The locations of the major areas of the
Hanford Site are shown in Figure 2. The 325 Radiochemistry Building is part of the 300 Area

Page 8 of 66



HNF-30810, Revision 0 11/8/2006
RLM325D

located in the southeast corner of the Hanford Site as illustrated in Figure 2 and Figure 3. TUSO
11.9-0708200431216, TRU-SPO-1 1.9-0708200435233, TRU-SPO-1 1.9-0622200241184

The 325 Radiochemistry Building was built in 1953 to safely house and handle multi-curie and
high activity chemical development work. The High-Level Radiochemistry Annex was added to
the facility in 1959 and 1960. Combined these two analytical operations were the largest among
Hanford's laboratories. Analyses were performed in glove boxes, fume hoods, and hot cells
using a wide variety of general chemical and physical tests. The 325 Facility has had a transient
operating history, first operated by General Electric from 1953 until 1965 when operations were
transferred to Battelle Northwest Laboratories (BNWL). In 1970 operations were split between
BNWL and Westinghouse Hanford and remained in this configuration until the entire laboratory
was transferred to the current contractor Pacific Northwest National Laboratories (PNNL)

i97.TRU-SP0-1 1."-708200436028

The 325 Facility contains approximately 140,000 square feet of laboratory space. In the 1960s,
the building operated as many as 50 laboratories and 11I hot cells. The laboratories were
fturnished with hoods and glove boxes designed for handling radioactive materials. The 325
Facility was constructed in 1953 with eight 6' x 6' x 5.5' hot cells with 2.5 ft-thick concrete
walls and stainless steel liners. Three additional hot cells were added when the High-Level
Radiochemistry Annex was added to the facility in 1960. The largest (A-Cell) was 15' x 16' x
6'. The other two cells (B- and C-Cells) were 15' x 7' x 6'. Four-foot thick concrete walls with
steel liners surrounded these larger cells. All eleven hot cells were equipped with remote
manipulators, periscopes, and lead glass windows. Liquids generated in each hot cell drained to a
holding and sampling tank. Section 4.0 provides a summary of the operations associated with
TRU waste generation. TRL-SP04t1.9-0708200431216, TRU-SPO-1 1.9-0709200431216

Generation of radioactive solid waste at Hanford was coincident with nuclear weapons
production that first began in 1944. The Hanford Site was constructed to produce plutonium for
the weapons program during World War 11. The primary mission of the Hanford Site pertaining
to national defense and nuclear weapons production included fuel and target fabrication;
plutonium production reactor operations; chemical separations; component fabrication; and
research, development, and testing. Since the plutonium production mission ended, the Hanford
Site mission has changed to environmental management "to safely clean up and manage the
site's legacy waste" and to develop and deploy science and technology. Theprimary mission of
the 300 Area of the Hanford Site was reactor fuels development and fabrication. TRU-SPO- 1.9-

0708200431216, TRU-SP0-1I1.9-708200431435, TRU-5P0-1 1.9-0622200241184

Initial 325 Facility missions included production and process improvement support for the
REDOX and Uranium Metal Recovery operations. Actinide separation studies that were
conducted focused on development techniques to reduce activity in high-level waste prior to
disposal. Other missions included production of radioactive lanthanum, temporary technical
support to the bismuth phosphate (BiIPO 4) process, support studies for tritium production, and
basic investigations of plutonium chemistry. The 325 Facility mission also included support to
the Plutonium - Uranium Extraction (PLJREX) plant, the RECUPLEX Facility and Plutonium
Recovery Facility production processes. TRU-SPO-I 1.9-0708200431216
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In the 1960s the 325 Facility supported NASA and medical isotope development campaigns. A
number of new techniques were developed involving separation and fractionation technology.
Specific isotopes, including strontium-90, cesium-l37, curium-244, americiumn-241 (Am-241),
and promethium-147, were isolated using ion exchange, carrier precipitation, solvent extraction,
and combinations of these and other methods. The feed material was generally high-level waste

from PUREX or waste from the Shippingport nuclear power plant. During these years, Hanford
was the only supplier in the world of promethium-147, which was used in the development of the

artificial heart. Also, during the same time period, experiments involving the recovery of
plutonium-238 from irradiated neptunium-237faluminuxn targets were conducted in the C-cell.

RUS-11.9-0708200431216

The 325 Facility was involved in Fast-Flux Test Facility (FFTF) fuels characterization during the
1970s and 1980s. In the late 1970s and early 1980s, the laboratory performed analyses on Exxon
Enriched Uranium samples. These samples were submitted as sweepings from the process line

glove boxes in the Exxon facility located adjacent to the site. In approximately 1987,
vitrification processes were being developed at other 300 area facilities for disposition of high-

level waste. 325 Facility personnel in the shielded analytical facility worked on samples from
these processes.

After 1980, the hot cells were used for materials characterization associated with leach testing of
vitrified wastes, spent nuclear fuel examination, post-irradiation examination of the boron
thermal shield from N Reactor, and characterization of neutralized cladding removal waste.
Waste solidification tests were performed in A-Cell and other work in support of the Nuclear
Waste Vitrification Project (NWVP) were performed in the A-, B- and C- cells from 1977 to
1980.

Characterization of tank waste started in the late 1980s and continued through the 1990s. Many

of the sampling and analytical techniques used during tank waste characterization at the Hanford
site were developed by the 325 Facility operations. Other radiochemnical work conducted in the
cells included tests of fuel for iodine control, uranium dissolution methods for N Reactor, and
experiments in strontium recovery. Analyses of fuel and mixed oxide (MOX) materials using
electrochemical, spectrophotometric and physical tests were performed in the 1980s and
continued into the early 1990s. The studies associated with leach testing of immobilized Pu-

containing waste forms, tank waste characterization, and ion-exchange were conducted in the
Shielded Analytical Laboratory and the A- and B-Cell from the mid 1980s to the beginning of
2000. In addition, the 325 Facility has been operated as a Treatment Storage and Disposal (TSD)
facility since 1993 and has operated as part of an overall Hazardous Waste Treatment Unit
(HWTU) for the Hanford site since that time TR-P- 1.9-701200436625, TRU-SP0-1 1.9-0707200430240. TRU-SPO-

11.9-070720043073.1. TRU-SPO-1 1.9-0708200427207, TRU-SPO-1 1.9-070820D428050, TRU-SP0-1 1.9-0708200428240, TRU-SP0.1 1.9-

0708200428483, TRU-SP0-1 1.9-0708200429257, TRU-SP0-1 1.9-0708200429856, TRU-SP0-1 1.9-0708200431216, TRU-SP0-1 1.9-

0708200440020

3.0 WASTE STREAM DISCRIPTION

Analyses performed in glove boxes, fume hoods, and hot cells included a wide variety of
electrochemical, spectrophotometric, potentiometric, amperometric, and physical tests that
generated primarily inorganic (e.g., aluminum- and iron-based metal, glass, ceramics, and
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asbestos) and organic debris (e.g., plastic, rubber, paper, cloth, wood) waste materials. Materials
associated with waste packaging include plastic liners and absorbents (Cleanup-I V, verniculite,
and diatomaceous earth). Typically, 70 to 80% of waste in drums is combustible items such as
wood, plastics, paper, absorbents, rubber, rags. Approximately 20 to 30% of waste in drums is
non-combustible waste, such as failed machinery, tools, glass, concrete, plumbing and fixture
and soil. Boxes typically contain whole and sectioned glove boxes, hoods, ducting, conduit,
lathes, pumps, piping, fans, light fixture, instrumentation, tools, conveyor sections, wire, etc. The
combustible materials in boxes may include cotton rags and clothing, plastic sheeting, plastic
pipe, tape, ladders, plexiglass, step benches, polyethylene bottles, gloves and rubber. Absorbed
combustible liquids such as oils, sample residues from fuel pellets, tank waste, ceramics and
grouted plutonium in cans, have also been placed in some drums and boxes. Drums and boxes
are also used for disposal of high-efficiency p articulate air filters, while others contain these
filters and other waste forms. TRU-SP-1 1.9-0701200436625, TRU-SPO-1 1.9-0701200437024, TRU-SP0.1 1.9-0708200440020,

TRU-SPO-1 1.9-0706200430656, TRU-SPO4 -0630200 149652

Based on the review of the container documentation and waste management practices,
prohibited items may be present in waste stream RLM325D. Waste management practices
prohibited the packaging of free liquids or unused reagents, however, liquids were neutralized,
absorbed, and cemented and may be present in residual quantities due to dewatering or
condensation. The AK documents identified that cans greater tan 4 liters in volume (5-quart, 4-
gallon, and 5-gallon cans) with crimped or taped lids may be present. Punctured aerosol cans are
identified in the container documentation. No PCB ballasts were identified in the container
documentation; however, unpunctured aerosol cans and PCB ballasts were not segregated from
the waste until the early 1980s and may be present in containers generated prior to this time. The
inventory may also contain lead, steel, and concrete shielded containers. These containers will
be evaluated for TRU Remote-Handled (RH) designation and removed from the RLM325D
container list. Drums containing prohibited items or unused reagents identified during
confirmation activities will be segregated, treated, and/or repackaged to remove the prohibited
items or conditions prior to certification and shipment. Thu-SPO-I1 970200436625, TRU-SPO-11.9-
0701200436839, TRU-SP0-1 1.9.0707200429376, TRU-SPO-1 1.9-0707100429979, TRU-SP0-1 1.9-07038200427461, TRU-SPO-1 1.9-

0708200429642. TRU-SP0-1 1.9-0706200430656

3.1 Defense Determination

Hanford's solid waste legacy can be traced back to early weapons production activities in 1944.
As discussed above, the 325 Facility has had an ongoing history of supporting production reactor
and reprocessing activities at the Hanford site, including the following processes:

REDOX, - Plutonium nitrate solution processed in 233-S Facility was derived from defense-
related plutonium activities; specifically, defense nuclear materials production. Plutonium
originating from Hanford production reactors was recovered (as nitrate solutions) from irradiated
fuel in separation facilities such as REDOX The nitrate solutions from REDOX were further
concentrated at the 233-S Facility and transferred to the Plutonium Finishing Plant, where the
plutonium nitrates were purified and converted to plutonium metal or oxide. TRU-WST-1 1.4.3-
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PUREX - The PUREX product stream was used to produce plutonium metal and plutonium
oxides to support national defense activities. The plutonium nitrate and plutonium oxide
materials produced were used for weapons production and mixed-oxide reactor fuel production.
The PUREX received aluminum-clad uranium metal fuel and zirconium alloy clad fuel from

Hanford production recosto reprocess and to recover weapons-grade and fuels-grade
plutonium. TRU-TS-1 1.4.304239939,RU-TS-1 1.4.3-0427199915823

PRF- Pu was received from DOE (e.g. Hanford, Rocky Flats, and Savannah River) and other
(i.e., West Valley) sources under the Pu Recycling Program, conducted by DOE's predecessor
organization, the AEC, to reclaim economically valuable Pu for use in research or for fueling Pu
breeder reactors, such as FFTF and EBR-II. Oxides that were blended to develop the MOX used
in the fuels were processed in the PRF and PFP using the same process lines and equipment used
for processing of Pu generated from defense-related activities and the materials were not
segregated. The Pu in the MOX fuel fabricated at the commercial facilities was supplied by and
had been produced in reactors at Hanford and Savannah River operated by the U. S. Government
for defense-related purposes (i.e., production of Pu for weapons production). The U. S.
Government produced and acquired approximately 93% of its inventory from government
defense reactors located at Hanford and Savannah River. TRU-SP'-1 1.4.3-1127200254744. TRU-SP0-1 1.9-

1112200350054

N-Reactor - Designed to be a dual purpose reactor (i.e. producing both plutonium and steam to
be used to generate power), N-Reactor started producing plutonium in March of 1964 and
electrical power sometime later. From 1965 to 1967, tritium was produced at N-Reactor using
fuel elements manufactured in the 333 facility. This Reactor was shut down in 1987. TRU-SPO-

11 .4.3.0314200658459

In recent years, the 325 facility has continued to suppo~rt defense activities associated with
defense nuclear waste and by-product management. TU-SPO-I 1.9-07082004312t6. TRU-SPO-I 1.9-0708200431435,

TRU-SPO-1 1.9-0708200435233, TRU-SPO-11 .9-0708200436028. TRU-SPO-1 1.9-0708200440020, TRU-SP0-I 1.9-0708200440649, TRU-SPO-

1 1.9-0708200441084

The Contact Handled Transuranic Waste Acceptance Criteria for the Waste Isolation Pilot Plant
(WIPP-WAC) requires generator sites to use AK to determine if the TRU waste streams to be
disposed at WIPP meet the definition of TRU "defense" waste. Based on guidance from
Department of Energy (DOE), a TRU waste is eligible for disposal at WIPP if it has been
generated in whole or part by one of the atomic energy defense activities listed in section
10101(3) of the Nuclear Waste Policy Act of 1982. TRU waste generated in the 325 Facility are
contaminated with radiological isotopes that are part of defense waste clean up and other
activities supporting weapons process development and reactor research. Based on the review of
AK, TRU waste generated by 325 Facility operations are contaminated with materials from
atomic energy defense activities conducted in the facility and contaminated with radiological
materials examined in the laboratory from atomic energy defense activities for the following

functons:TRu-SPO-1 1.9-0630200449685

* Defense nuclear materials production
0 Defense nuclear waste and materials by-products management
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0 Defense research and development
0 Weapons activities, including defense inertial confinement fusion

This waste steam contains waste that was generated in part from studies that were part of the
DOE Nuclear Waste Vitrification Project (NWVP) program and support to defense nuclear waste
management, including characterization of tank sludges resulting from years of processing
weapons materials at the Hanford site. In addition, support to processes at N-Reactor such as
examination of boron thermal shielding, iodine control and uranium dissolution took place in the
hot-cells and additional characterization was performed in support of PUREX reprocessing and
waste characterization. Other projects involved work on the development of waste forms
suitable for long term disposal (such as ceramics), and analysis of Rocky Flats oxides. Due to
the nature of the analytical work performed in the laboratory, all defense project work was
carried out in conjunction with other projects supporting analytical characterization needs across
the Hanford site. TRU-SPO-1 1.9-0701200437194 TRU-SP0-1 I.90708200431216

Due to the waste management practices and analytical nature of the operations conducted in the
325 Building, no attempt was made to segregate the waste originating from non-defense (e.g.
promethium- 147 used in the artificial heart) from defense-related campaigns. Since segregation
of the waste is no longer feasible, by definition this waste is eligible for disposal at the WP
facility. TRU-SPO-11.9.0701 200436625 TRIJ-SP-1 1.9-07082004312 16

3.2 Spent Nuclear Fuel and High-Level Waste Assessment

The WIPP Land Withdrawal Act bans the disposal of spent nuclear fuel and high-level waste, as
defined by the Nuclear Waste Policy Act (NWPTA), at WTPP. According to the NWPA, spent
nuclear fuel is "fuel that has been withdrawn from a nuclear reactor following irradiation, the
constituent elements of which have not been separated by reprocessing." High-level waste is
defined by the NWPA as "the highly radioactive material resulting from the reprocessing of
spent nuclear fuel, including liquid waste produced directly in reprocessing and any solid
material derived from such liquid waste that contains fission products in sufficient
concentrations, and other highly radioactive material that the Commission, consistent with
existing law, determines by rule requires permanent isolation." TUSO1I.W0686,TUSO119
091920063 1754

Pursuant to this definition the DOE has identified waste resulting from reprocessing spent
nuclear fuel, that is determined to be incidental to reprocessing, is not high-level waste. The
determination of waste incidental to reprocessing shall be made using a citation process or
evaluation process as explained in DOE Manual 435.1-1; TRU-SP0-1 l.9-0906200638861. IRU-SPO-11.9-

0906200639182

The citation process refers to those reprocessing waste items of the type that were discussed in
the Statement of Proposed Policy for Appendix D, 10 Code of Federal Regulations (CFR) Part
50, as not being high level waste. These radioactive wastes are the result of reprocessing plant
operations, such as, but not limited to contaminated job wastes including laboratory items such
as clothing, tools and equipment. Examples include:

*Contaminated job wastes, a general category of wastes that are generated during high-
level waste transfer, pretreatment, treatment, storage and disposal activities. Included is
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protective clothing, personal protective equipment (PPEs), work tools, ventilation filter
media and other job-related materials necessary to complete high-level waste
management activities;

" Sample media (eg. Sampling vials, crucibles, other hardware);

" Decontamination media and decontamination solutions (eg. Swabs, other decon work-
related materials);

* Laboratory clothing, tools and equipment

The RLM325D waste stream, as described in Sections 3.0 and 4.0, contains laboratory wastes,
including diaper paper, wipes, towels, protective clothing, cardboard, metal cans, High
Efficiency Particulate Air (HEPA) filters, stainless steel tubing, plastic pipe, lead (bricks and
sheeting), sheet metal, polyethylene bottles, failed machinery, alkaline batteries, circuit boards,
incandescent bulbs, light ballasts, used lab ware (beakers, pipettes, vials, and tubing), gloves
(leaded, cloth, leather, rubber, and Hypalon), lab equipment (balances, drying ovens, heating
mantles, pumps, and reaction vessels), thermometers, tape, concrete, non-asbestos insulation,
soil, plumbing fixtures, ladders, step benches, and tools (screw drivers, wrenches, and shears).
Absorbed liquids include sample residues from fuel pellets, tank waste, ceramics and grouted
plutonium in cans. Also included are wastes resulting from spill clean-up and decontamination
activities.

It is apparent that the RLM325D waste stream contains the types of waste items that are
described in the Statement of Proposed Policy for Appendix D, 10 CFR Part 50, as not being
high level waste. Therefore a waste incidental to reprocessing determination can be made for this
waste stream using the citation process, as described in DOE M 435. 1-1.

3.3 Waste Matrix Code

The Summary Category Group is S5000 and the Waste Matrix Code Group is Heterogeneous
Debris.

The waste matrix code of S5490 is assigned to this waste stream based on the evaluation of AK
information relating to the physical form of the waste, packaging procedures, waste generating
activities, and the Waste Disposal Records and Contents Inventory Sheets completed by the
waste generator for each container. TRU.SPO-1 1.9.0701200437024

The waste material parameters and physical content descriptions for 211 containers were
reviewed. The waste material parameters and estimated volume percentages were tabulated in an
Excel spreadsheet. When volume percentages of organic materials (i.e., paper, wood, cloth)
were listed as a single value, these percentages were evenly distributed in the spreadsheet
between each identified waste matrix parameter. This assumption was also applied to the
inorganic materials. Once the material composition was tabulated, the relative volumes for
organic debris, inorganic debris, homogenous organic solids, and homogenous inorganic solids
were estimated for the waste stream to assign the waste matrix code. TRU-SPO-l 1.9-070120N437024

Based on the container-specific evaluations, the waste stream is comprised of greater than 50
percent of heterogeneous inorganic and organic debris such as iron-based alloys, plastics,
cellulosics, concrete, lead, glass, ceramics, diatomaceous earth, and asbestos. The balance of the
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waste stream consists of homogenous inorganic and organic solids such as absorbed liquids and
cemented materials. Although the waste stream as a whole is comprised of more than 50 percent

heterogeneous debris, the waste packaging practices were such that any given waste container in
this stream may include nearly any percentage of the identified waste material categories,
including absorbed and solidified liquids. Therefore, Waste Matrix Code S5490, Unknown/
Other Heterogeneous Debris is assigned to waste stream RLM325D. The Summary Category
Group, Waste Matrix Code Group and Waste Matrix Code are based upon process knowledge of
the waste. TRU.5P0-1 1.9-0701200436625. TRU-SP0-1 1.9-0701200437024, TRU-SP0-1 1.9-07062W03065-6, TRU-SPO-1 1.9-

0708200431216

3.4 Waste Material Parameters

Waste material parameters were identified and assessed as described in Section 3.3. Based on

the information obtained from the Waste Disposal Records and Contents Inventory Sheets, waste
stream RLM325D contains the waste material parameters identified in Table 1. TR"-"PO' 1.9-

0701200437024 TRU-SP0-1 1.9.0706200430656

Table 1 - Waste Material Parameters Found in RLM325D Waste Stream

Waste Material Estimated
Parameter Description Present? percent

Iron-based Metals/Alloys Iron and steel alloys in the waste (does Y 40.53
not include the waste container materials)_____

Aluminum-based Aluminum or aluminum-based alloys in Y 0.091a

Metals/Alloys the waste materials ____

Other Metals All other metals found in the waste Y 1.32
materials _____

Other Inorganic Materials Nonmetallic inorganic waste including Y 11.63
concrete, glass, firebrick, ceramics, sand,
an ioraic sobe

Cellulosics Materials generally derived from high- Y 6.68
polymer plant carbohydrates (e.g., paper,
cardoard, woodloth) o_

Rubber Natural or man-made elastic latex Y 3.37
materials (e.g., surgeons' gloves, and
leaded rubber gloves)_____

Plastics (waste materials) Generally man-made materials, often Y 27.67
derived from petroleum feedstock (e.g.,
polyethylene and polyvinylchloride)

Organic Matrix Cemented organic resins, solidified Y 0.92
organic liquids and sludges__________

Inorganic Matrix Any homogeneous materials consisting of Y 7.79
sludge or aqueous-based liquids that are
solidified with cement, calcium silicate,
or other solidification agents (e.g.,
wastewater treatment sludge, cemented
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Waste Material Dsrpto Present? Estimated

Parameter aqueous liquids, and inorganicpecn

____________________ particulates) __

Soilsgravel Generally consists of naturally occurring N
soils that have been contaminated with

___________________inorganic waste materials

Steel (packaging 55-gallon drums y
material )
Plastics (packaging 12-mul and 90-mil polyethylene drum Y
materials) liners and plastic bags _____ ____

'This figure was arrived at by adding together all other percentages and subtracting from one
hundred. The source documents did not contain a percentage for aluminum-based metals/
alloys.

3.5 Prohibited Items

Based on the review of the container documentation and waste management practices, prohibited
items may be present in waste stream RLM325D. Waste management practices prohibited the
packaging of free liquids or unused reagents; however liquids were neutralized, absorbed, and
cemented and may be present in residual amounts due to dewatering or condensation. The AK
identified that cans greater than 4 liters in volume (5-quart, 4-gallon, and 5-gallon cans) with
crimped or taped lids may be present. Punctured aerosol cans are identified in the container
documentation. No PCB ballasts were identified in the container documentation; however,
unpunctured aerosol cans and PCB ballasts were not segregated from the waste until the early
1980s and may be present in containers generated prior to this time. The inventory may also
contain lead, steel, and concrete shielded containers. Drums containing prohibited items or
unused reagents identified during confirmation activities will be segregated then treated and/or
repackaged to remove the items prior to certification and shipment. TRU-SPO-1 1 .9-0701200436625, TRU-SPO-
11."-701200436839, TRU-SPO-I 1.9-0707200429376, TRU-SPO-1 1.9-0707200429979, TRU-SPO-1 1.9-0708200427461, TRU-SPO-1 1.9-

0708200429642, TRU-SPO-l 1.9-0706200430656

Waste containers in this waste stream will be certified in accordance with the Hanford Site
Transuranic Waste Certification Plan. TRU-SPO- 11.4.-0606200628721

4.0 DESCRIPTION OF WASTE GENERATING PROCESS

This section provides descriptions of historical operations conducted in the 325 Radiochemistry
Laboratory and High-Level Radiochemistry Annex. These descriptions discuss the major
activities performed in the laboratory and are representative of the analytical, process
development, R&D, and waste management capabilities provided by the facility. Due to the
number and R&D nature of the specific projects conducted, development of a comprehensive
process flow diagram is not feasible; however, process inputs and waste stream specific outputs
are described in this document.

The 325 Radiochemistry Laboratory remains in operation. On-going research and development
of defense related activities and facility operations will typically generate waste from fume
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hoods, glove box and hot cell operations, at bench tops, and at ste off pads. Processes

generating waste include, but are not limited to: TRU-SP- 1.4.3-1013200649581

0 Treatability Studies

0 Sample separation or dilution

* Analytical measurements

9 Tank waste pilot scale testing

In addition, Milestone M-094-00 of the Hanford Federal Facility Agreement and Consent Order
requires completion of all 300 Area facilities D&D activities by September of 2015. Newly
generated waste containers supporting Hanford site process operations will be characterized and
packa eda roprie TRU-SPO-I1.9-0708200435233, TRU-5P0-1 1.9.0708200438712, TRU-SPO-l I.9-0707200428969. TRU-
5PO-1t 1.-707200430240 TRU-S'PO-1 1.9-0707200430731 TRU-SPO-1 1.9-0708200427207, TRU-SPO-1 1.9-0708200428050 TRU-SPO-1 1.9-

0708200429257, TRU-SP0-1 1.9-0708200429856,TRU-SP0-1 1.9-0708200431008 TRU-SPO-1 1.9-0708200431435, TRU-SPO-1 1.9-

0708200438712, TRU-SPO-1 1.9-0708200440020, TRU-SPO-1 1.9-0708200440649 TRU-SP0-1 1.9-0708200448468 TRU-WST-1 1.4.3-

1017200543795

During laboratory operations, the office of Laboratory Operations was designated as the
administrator of control procedures overseeing nuclear safety specification and was cognizant of
control area classifications and material transfers. The laboratory supervisor was also
responsible for maintenance of a written record of the quantity and location of plutonium held in
Plutonium control areas based upon data submitted by chemical research and development
personnel. Material Balance Points were established through incorporation of Material Balance
Areas (MBAs). These MBAs were used to control plutonium materials in the 325 Building.
Cans of plutonium were tracked in specific areas by unique identification numbers and quantity
of plutonium present. Log sheets were maintained for each of these areas until the material was
used or disposed of as waste. TRU-SPOG-I 1.9-0701200436625, TRU-SPO-t 1.9-0707200428969, TRU-SPO-1 1.9-0708200435233

After the completion of a given project, contaminated liquids were disposed of through the
retention process sewer and the radioactive liquid waste systems. Radioactive liquid waste was
routed to the 340 Building and then transferred by cask to the 200 area tank farms. Solid and
liquid waste treated at the HiWTU in the facility were segregated into low-level, TRU, and mixed
waste streams prior to disposition, and solid waste was packaged, shipped, and stored in
accordance with the Hanford specific waste acceptance criteria Free liquids were solidified
using cement and vermiculite mixtures in a I to 2 ratio prior to disposal. If the liquids were
corrosive they were neutralized prior to solidification. In the early 1980s, aerosol cans were
reqie to be punctured and ballasts were segregated from TRU waste prior to disposal . TRU-SPO-
I I.SL0707200429979,7RU-SPO-1 1.9-0708200435233, TRU-SPO-1 V.9-070S200436028, TRU-SP0-1 1.9-0701200436625, TRU.SPO-1 1.9-

0707200430240, TRU-SP0-1 1.9-0708200438712, TRU.SPO-1 1.9-0701200436625, TRU-SPO-1 1.9-0708200435233, TRU-SPO.1 1.9-

0701t200436625. TRU-SP0-1 1.9-0708200431435, TRU-SPO-1 1.9-708200436028, TRU-SP0-1 1.9-0708200440354

Waste materials from operations were not segregated based on the physical form or chemical
content at the time of generation. Containers were sent to be assayed in the 300 area. TRU
containers were sent to the Transuranic Storage and Assay Facility (TRUSAF) or CWC for Real-
time Radiography (RTR) prior to acceptance. If the containers were found to contain prohibited
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items such as free liquids, they were sent back to the generators for remediation. In the case of
drums containing free liquids, additionial vermiculite or kitty litter was added to the container
after the drum was returned from the TRUSAF or CWC.

In general, waste materials were bagged out of glove boxes and placed in 55 gallon containers
and Standard Waste Boxes (SWBs) that were lined with I 0-mul plastic liners. TRU waste
materials were removed from the glove boxes and hot cells using plastic bag out bags that had 8-
and 15-inch openings. These bags were filled with waste and then horse-tailed and placed in the
appropriate container. If externally contaminated, the bagged out waste would have been placed
in an additional plastic bag before being placed in the drum. If the waste was packaged between
1983 and 1987 a single heat-sealed bag may have been used to bag out some glove box waste
prior to insertion of the waste item into the lined 55-gallon container. Heat sealed bags were a

minimum of five feet in length, which easily complies with the surface area requirement
contained in Appendix 6.13 of the CH-TRAMPAC Document. Waste Services profiles
generated after 6/5/02 allowed for the use of up to five inner bags and one 10O-mil liner bag and a

90-mail liner. Four gallon slip-lid cans were loaded out of hot cells into 5-gallon cans and loaded
into lined 55-gallon drums. Four and five quart paint cans were also used in hot cell waste load
out operations. Lids on the 4-gallon cans were held in place with tape in both an "X" taping
configuration and / or a circumferential configuration. Five gallon can designs were typical of

those found in any commnercial paint supply store. Bend type tabs ran around the circumference
of the lid and a rubber gasket seal was in place on the underside. 5-gallon lids were attached
using either a screw driver or a crimper to bend the tabs down around the lid. Four and five

quart paint can lids were hammered in place. Circumferentially taped four gallon slip-lid cans,
5-gallon paint cans, and 5-quart paint cans (with hammered lids) will be remediated prior to

shipment to WIPP. When the drums were full the lO-mil plastic liners were horse tailed. Mixed
waste from the hot cells was packaged in sheet metal liners with a Cellutex plug prior to being

placed in the drum. All waste packaging was in accordance with the version of HNF-EP-0063 in

place at the time. The bounding condition for waste generated post-1987 will be five inner bags
and one liner bag. Maximum six layers of confinement. TRU-SPO1 1.9-0701200436625, TRU-SPO-1 1.9-

0701200436839, TRU-SP0-I 1.9-0707200429376, TRU0-SPO-1 1.9-0708200429642, TRU-SPO-1 1.9-0708200440354, TRU-5P0-1 1.9-

0518200640189. TRU-SPO-1 1.,9-0818200639640, TRU-SP0-1 1 .4.3-1013200649581, TRU-SP0-1 1.4.3-1013200649M4, TRU-SPO-1 1.4.3-

1013200650165. TRU-SF0-I 1.4.1-102520065"U8. TRU-MP-1 1.4.1-4026200645819

Hanford waste management operations addressed hazards associated with gas evolution by

equipping containers with pressure relief capabilities. By 1980 each container accepted for

storage at Hanford was required to be capable of being fitted with an air or vacuum hose or a

gaseous diffusion vent. Drums were fitted with Nucfil 013 filters if radiolitic decomposition was
a possibility. TRU-S .Po-1 1.9-070820044 0354, TRU-SP0-1 1.9-70820043044. TRU-SP0-1 1.9-0708200431435

Following the packaging, RTR, and assay of the waste containers, they were transferred to a
storage facility. Prior to this transfer, waste storage/disposal records were generated for each
container. These records included packaging information such as date packaged, Package

Identification Number (PIN), container type, gross and tare weight, volume, date packaged;
waste information such as generator, origin, waste material, volume, weight, and radionuclides
(e.g., fission/activation, TRU/fissile/source material), and storage location. These records
included or referenced the RTR and assay information as well. A hazardous waste manifest also
was prepared for TRU mixed waste. TRU-SPO- 11I.9-0701200436625, TRU-SP0-1 1,9-0708200440354, TRU-SP0-1 1.9-

070623143656
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Prior to 1985, chemists controlled all containers of waste from their own individual projects.
The waste was tracked in laboratory notebooks but was disposed according to hazard. For drums
generated at this time to be stored at the TRUSAF or the CWC, documentation was provided on
checklists to document that waste was TRU or TRU mixed as generated from the processes
described in these notebooks. Though Resource Conservation Recovery Act (RCRA)-regulated
chemicals and metals were identified and documented in the Solid Waste Storage/Disposal
Record forms and Contents Inventory Sheets, waste management practices did not require the
se retion of these materials. TRU.5P0-1 1.9-0701200436839, TRU-SPO-1 1.9-0707200430521, TRU-SP0-1 1.9-0708200431216,

1OS~l1.9-0708200435233, TRU-SP0-1 1.9-0708200436028, TRU-SPO-1 1.9-0706200430656

TRUCON Code RH 1251225 is assigned to waste stream RLM325D. All organic solvents and
oilsolvent mixtures do not exceed 1 percent by weight of the total weight of the waste in the
drum (Type 111.1). An assessment of all containers will be performed during AK evaluation to
determine if the weight of these compounds (solidified or absorbed) that could exceed 1 percent
(Type IV) in a given drum. The Site Project Manager (5PM) will be notified of the containers
that may exceed the I percent limit In the event that this limit could be exceeded in a given
container, these drums will be assessed and segregated during reconciliation for shipment under
the appropriate TRUCON ship~n category, aws apropriate. Content Code(s) assigned to the
waste are indicated in Table 2. 820415,TUSPO-1 1.9-0818200639640p-1

Table 2 - Content Code Assignments

_____________________ Packaging Variations

Date/Container Type Typical Packaging Default assignment
Configuration Bounding Case without

container specific
information

Waste packaged pre1983 RH125FIRHI225F Two inner bags packaged inside one
unvented liner bag

Waste packaged 1983- 1987 RHI25BE/RH225BE Maximum of 3 plastic bag layers, one
of which is a heat-sealed bag and one
of which is a liner bag. Rigid drum
liner is not present.

Waste packaged post 1987 RH125I/RH2251 Fieinrbg n n ie a

Waste re-packaged at T-Plant RHI25B/RH225B One inner bag and one 90-mil liner
Waste re-packaged at WRAP RH1251/RH225J Zero layers of confinement
This table is not all inclusive of acceptable content codes that may be assigned to containers in

this waste stream. In the event additional information is obtained for another packaging
configuration, the content code will be assigned by a TRU program WCO or TCO using
'approved Richland Hanford content codes in DOE/WIPP 01-3194, CH-TRU Waste Content
Codes Document

Beryllium was present in standards used at the 325 Building; however, in this form it would be
present in trace amounts (i.e., < I weight percent) and in forms other than as a pure metal or
oxide. Therefore, it is considered to be present in trace amounts in this waste stream. TRWSPO.II.

0S220638735
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4.1 Sample Preparation and Analyses

Sample preparation included sample fabrication, sample dissolution, mounting, and cleaning
required for studies and analyses. Samples were prepared for analysis by doping chemicals and
powders with plutonium, uranium and thorium then making immobilized plutonium forms.
Ceramic samples were fabricated in glove boxes and fume hoods. In order to prepare samples for
analysis, they were fused and dissolved in acids and when necessary plutonium containing
solutions were purified using ion separation and liquid-liquid extraction methods. Solid samples
were mounted after coring for magnetic angle sni nuclear magnetic resonance sectromer
(MAS-NMR) in glove boxes and fume hoods. Tuftf0i1."-707200430240, TRU-SP0-1I1.9-070720031874, TRU-

SPO-1I1.M-707200438443, TRU-SP0-I 1.9-0707200438660, TRU-SPO-1 1.9-0708200426725, TRU-SPO-1 1.9-0706200427171

Once prepared, the samples were analyzed using a variety of chemical and physical methods.
These methods included: MAS-NMR, gamma spectrometry, scanning electron microscopy
(SEM), x-ray diffraction, and ion specific electrode methods. In addition spark source emission
spectroscopy, potentiometric and amperometric electrochemical analyses, inductively coupled
plasma-mass spectrometry (ICP-MS), thermal ionization mass spectrometry (TIMS), inductively
coupled plasma-tmceisospcrspy(P-E) kinetic phosphorescence, and

thermogravimetric analysis-mass spectrometry were performed on solid and liquid samples.
Figure 4 provides a typical flow diagram of these analyses performed on plutonium oxide
materials. TRU-SP0.-1 1.9-701200436625, TRU-SP0-1 1.9-0707200430731. TRU-SPO-I 1.9-07072004311)37. TRU-SP0-1 1.9-

0707200431225, TRU-SPO-1 1.9-0707200431579, TRU-SP0-I 1.9-0707200437469, TRU-SI'O-1 1 .9.0708200440020, TRU-SPO-1 1.9-

0706200427171

4.2 Process Development Support, Research and Development

Many of the sampling and analytical methods used for tank waste characterization at the Hanford
site were developed at the 325 Facility. These methods involved extruding and sub-sampling of
tank slurries and sludges followed byanalysis of these materials for inorganic and organic

consttuens.TU-SP0-1 F.9-0701200436625, TRU-SPO-1 1.9-0708200441084, TRU-SPO-1 I.M-708200441405

R&D support was conducted for studies relating to the immobilization of radioactive waste
forms. The studies produced vitrified waste materials such as ceramics. These studies included
leach testing the immobilized waste forms under differing temperature and pH environments.
Other projects included the Catalyzed Electrochemical Plutonium Oxide Dissolver (the CEPOD
project), evaluation of treatment methods, assessments of the removal of radionuclides from
dissolved light water reactor fuels, process improvement support for PUREX processing,
evaluation of potential exothermic reactions in tank waste, testing of ion exchange resins, and
determination of the feed specifications for West Valley waste vitrification project. Physical
examinations performed in support of Hanford process development included leach testing,
radiation damage examinations by SEM, determination of specific gavit of solids, and
thermogravimretric analysis. TRU-s~-1 1.9-0707200428969, TRU-SP0-1 1.m707200327 1, TU-SPO-I 1.9-0707200432378,

TRU-SPO-I1.9-0707200437869, T RI-SPO-1 1.9-0707200438233, TRU-SP0-1 1.9-0708200428240, TRU-SPO-1 1.9-0708200428483, TRU-SP0-

11.9-0708200429257, TRU-SPO-1 1.9-070820043 1008, TRU.SPO-1 1.9-0708200435233, TRU-SPO-1 1.9-0706200427171

Page 20 of 66



HNF-30810, Revision 0 11/8/2006
RLM325D

4.3 Hazardous Waste Treatment Unit

Several treatment methods were also developed as part of the HWTU located in the Shielded
Analytical Laboratory. (SAL) and room 528. Small bench scale treatment methods were used to
treat hazardous waste for disposal or disposition to eliminate reactive and corrosive hazards not

allowed by Hanford site storage facilities. Examples of the types of treatment methods employed
at the HWTU include: molten salt destruction, pyrolysis, wet air oxidation, calcinations,
microwave discharge, chemical fixation chlorination, chlorinolysis, cyanide destruction,
degradation, detoxification, ion exchange, neutralization, filtration, crystallization, reverse
osmosis, and evaporation. TRU-SPO-1 1.9-0701200436625, TRU-SPO-1 1.9.0701200436839, TRU-SPO-1 1.9-0701200437361, TRU-

SPO-1 1.9-0708200438206, TRU-.SPO-I 11.9-0708200439712, TRU-SPO-1 I.9-708200440354

4.4 General Laboratory Operations and Spill Cleanup

Laboratory operations involved maintenance to glove boxes and equipment in glove boxes and
fume hoods as well as disposal and shipment of radioactive materials. Equipment and materials
were moved into and out of containment areas using a variety of methods to minimize room
contamination. TRU-SPO-1 1 .9-0707200429376, TRU-SPO-1 1.9-0707200429979, TPU-SP0-1 1 .9-070720043052 1, TRU-SPO-1 1.9-

0708200429446, TRU-SPO-1 1.9.0708200429642, TRU-SPO-1 1.9-0708200429856, TRU-SPO-1 1."-708200430448

The AK documents identified events that resulted in wide spread laboratory contamination.
Glove box and hot cell floods created ruptures in gloves and seals causing contamination to be
spread across laboratory floors. One incident was due to improper wiring of the laboratory
vacuum system which caused the hoods and other containment systems to blow contamination
across the laboratory. These releases resulted in major cleanup efforts by laboratory personnel
involving the decontamination of equipment, flooring, and other surfaces. The spill liquids were

collected and packaged with vermiculite and cement. Terry cloth towels were also used to mop
up liquids and a corn oil mist was used to control the release of airborne radioactive materials.
TRU.5P0-l 1.9-0701200436625, TRIJ-SPO-1 1.9-0701200436839, TRU-SPO-1 1.9-0708200431216, TRU-SP0-1 1.9-0708200435233, TRU-SPO-

11.9"708200440354

4.5 Chemical Content Identification / Waste Regulatory Characterization

The following sections describe the characterization rationale for the assignment of
Environmental Protection Agency (EPA) Hazardous Waste Numbers to waste stream
RLM325D. Table3 summarizes the waste codes assigned to this waste stream. To assign EPA
HWNs and Washington Dangerous Waste Codes the available AK documentation was reviewed
to identify chemical usage and potentially hazardous materials (including commercially available
products) that may have been introduced into the waste stream. AK was collected from
analytical procedures, chemical inventories, interviews, SWITS, Waste Disposal Records,
Contents Inventory Sheets, and process studies. In addition, MSDSs were obtained for the
commercial products to determine the presence of potentially regulated compounds. As
described below, several of the Hazardous Waste Numbers were conservatively assigned due to

lack of evidence thatwaste management practices would have segregated these compounds from
any container in the waste stream. No Washington State Dangerous Waste Codes have been
assigned to waste stream RLM325D. These waste codes are defined in Dangerous Waste
Regulations, Chapter 173-303 Washington Administrative Code. TRU-SP0-1 1.9-0828200638735
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Table 3 - Waste Stream Hazardous Waste Characterization summary

Table 4 summarizes the chemicals, cornpounds, and commercial products identified durn the
AK ,rocess. TRU-SPO-1 1.9-0701200436625, TRU-SPO-1 1.9-0701200436839,, TRU-SPt-1 1.9-0707200430731, TRU-SPO-t1.9-

000431225, TRU-SPO-l I .9-0707200431874, SPO-I 1.9-0707200432171, TRU-SPO-1 1.9-0707200433058, TRU-SPO-1 1.9-

0707200437869. TRU-SPO-1 1.9.0707200439643, TRU-SPO-1 1.9-0708200429257, TRU-SPO-l 1 .9-0708200431216, TRU-SPO-1 1.9-

0708200435233, TRU-SPO-t 1.9-0708200436028, TRU-SPO-1 1.9-0708200438206, TRU-SPO-l 1.4.3-0414200630007, TRU-SPO-1 1.9-

0708200440020 TRU-SPO-1 1.9-0706200430656, TRU-SPO-1 1.9-0701200436625 TRU-SPO-1 1.9-0706200430656 TRU-SPO-1 1.9-

0706200426745

Table 4 - Chemical and Commercial Product Usage

Adiponitrile (L) Organic synthesis N
AG MP-. I (triniethylamine) Ion exchange resin NA

Aluminum (S) Heating blocks, capsules and standard NA
solutions_____________

Aluminum chloride (S) Electrolytic solutions NA*
Aluminum nitrate nona~hydrate (S) Standard solutions NA*
Aluminum oxide (S) Laboratory reagent (refractoy NA
Aluminum sulfate (S, L) Electrochemical solutions NA
Alundumn (S, aluminum oxide) Chromatography coluns NA

Ammonia (S, anhydrous) Commnonly ammonium hydroxide in NA*
________________________water (pH adjustment)

Ammonium acetate (L, S) Analytical reagent NA
Ammonium chloride (S) Kjeldahl Ammonia methods NA
Ammonium dichromate (S) Electrochemical solution NA*
Ammonium fluoride (L, S) Fluoride ion standard NA
Ammsonium hydroxide (L, S) Liudp ajsmn NA*

Ammoniurmmolybdate (L, S) Oxidizing acid, may be disposed in NA*
liquid waste stream

Amnmoniumn oxalate (L, S) Chelating agent NA
Ammonium phosphate, dibasic QS Process chemical NA

Ammoniumthiocyanate (S) Process chemical possibly used in Cs NA
_______________________scavenging not from electroplating

Ammioniumnvanadate (S) Used as reagent in potentiometric NA
_______________________methods.

Arsenic oxide (S) laboratory reagent D004
Arsenious acid (L) Electrochemical methods. DO0
Asbestos (S) Flame protection for glove box for, N
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Ascarite (sodium hydroxide silica)/ Removal of C0 2 in gas N

Barium carbonate (S) LabRat or reagent D0
Barium chloride (L) Precipitating reagent.DO
Barium hydroxide (L, S) PH adjustments in solutions, D005*
Baimntrt S Laboratory reagent D005*

Benzene (L) Carbonization of mass spectrometric F005

Beryllium (S) Standard materials NA
Black sealing wax (S) Seln o asln etn NA
Boric acid (L, pH=5) Sapepeprto NA
Boron carbide (S) Laboratory reagent NA
Bromocresol purple (S) Titrations NA

Butyl alcohol, n- (L) Solvent and used in microscopy with F003*
paraffin

Cadmium (S) Emission spectrometric standard DOW6material, neutron shielding

Cadmium nitrate (S) Emission spectrometric standard DOW6
material

Calcium carbonate (S) Buffering agent NA
Calcium chloride (S) Chloride standard material (solution) NA
Calcium hydroxide (S, pH= 11.4) PH adjustmnent in solution NA
Calcium nitrate (S) Spcmtistandardmterial NA*

Cacu uft S Laboratory reagent NA
Calcium tartrate (S) Laboratory Reagent NA

Calgn (sdiumhexaetaposphte) Used to reduce surface tension for N
Calgn (sdiumhexaetaposphte) particle size analysis. N

Carbon tetrachloride (L) Mea n apl laig FOGl
N-Carboxymnethyl-N'-(2-
hydroxyethyl)-NN'- Complexing agent NA
ethylenediglycine (S) ___________

Carboxyinethylimine-bis- CopcigaetNA
ethylenenitrile-tetraacetic acid (L) Cn1xn gn
Ceric ammonium nitrate (S) Process chemical NA
Cericnitrate (S) Spcrmti tnadmtra NA
Cenicsulfate (S) Laboratory Reagent NA
Ceric oxide (S) Work with metals and glass NA
Cerous nitrate/Cesium Nitrate (S) Spcrmti tnadmtra NA*
Chromic acid (L) Used in chrome plating. D007*
Chromium chloride (S) Spectrometris standard material D007
Chromium trioxide (L) Oxidant and hardening agent D007*

Chioroacetic acid (S) Used in sulfur analysis and as NA*
laboratory chemical ____________

Chlorfonutricloromthan (L) Used as cleaning agent, and as an D2
_____________________________(L organic solvent. D2

Citric Acid (L, S) PH adjustment and chelating agent NA*
Corn Oil Mist (G) Used in radiological clean up NA

Copper (S) Tubing and used in sulfur combustion NA
__________________methods.
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Devarda's- AloA(llCu )N

Diomeou itath (S) ASetobetrcsad material NA*
DCoutyr Oxide (hSphn Reagetnt a homto NA*

dChre (L) Sludge ____________ contaminants____F0_4

CyDAetrnl1,-Cchhriaceiamie Chelating agntHajsmn NA

DimloeIiciriae LL Gtachroantogah gn NA*
DiethylglyoAllny (S, Ch )etltn agent NA

D,- dak]o eeope (L) Rhooaph orntmsso NA*

Dithmaous (,diercth t e (S) Abobn mtra NA
Dibtil-amyl acethate ReaTugsentratn NA*
Dow-dclorX-3a, X- Tethyl egn mtlcenn 08

aninonylimfctroinl gruGganinecsg chromatography NA*
c hll om e (S)______________agent__ NA

Dowex 5 ( Rdiesin) (Soufnate (S uIn Exange n ReAi
pioltrnenyl ee) Tungsten______________ NA*

Drierite (S, Calcium sulfate) Combustion gas chromatography NA
Ethanol (L) Cleaning filaments and glassware NA*
Ether (G, L, S) LaoaoyraetNA*
Ethylenedinitridotetraacetic acid QL Chelating agent NA*
Ethyleneoxyethylenenitrilotetraactic CopegaetNA*
acid (L) Cmlxn gn

Ferric ammoniumn sulfate (S) Ion specific electrode methods for NA
chloride

Ferric chloride (S) Laboratory Regent NA
Ferric nitrate (S) Spectrometric standard material NA*
Ferric oxide (S) Laboratory ragent NA
Ferrc sulfate (S) Lboratory reagent NA

Ferrous ammnonium sulfate (S) Determination of Pu by potentiometry NA
and sample preparation____________

Ferrous chloride (S) Electrolytic solution NA
Ferrous sulfate (S) U by potentiomnetry NA
Formic acid (L) Reagent NA*
Gallium oxiie(S Impurities by Emission spectrometry NA
Gluconic acid (L) Metal cleaning, bottle washing NA*
Glycerin (L) Used in particle size determinations NA
Gold (S) Microelectrodes NA
Graphite (S) Crucibles, electrodes NA
Hexane (L) Liquid extraction and solvent NA*

Hdrazine (L) Process chemical (PUREX) NA*

Hydrochloric acid (L) Electrochemical solution and sample NA*
preparation____________

Hydrofluoric acid (L) _Oxidizing reactions, sample NA*
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iodine (S) LrearatioyraetN
HyreIernxdL S) Standzind magetera NA*
Keroenec i (L GPoes)hmcl PR NA*

Kyoa i Devlo rohlord (S) Prai yhsshotographicpledelomn NA*

Kodakooflon pirple Lyco or oaoregetN

eth Polopoylene glycol anortet
otylenoxgyolynd oetby Dispersant and wetting agent NA

alcohol (L)________________

Kodaksolubiizingagent SA-2 (L) Solubilizin~g agent NA
KP-140 (paint wfZnO/halogenated Resin solvent, paint NA
hydrocarbons)

Cleaning mass spectrometer filaments
Isopropyl alcohol (L) and used in density and porosity NA*

sample preparation
Lanthanumn nitrate (S) Laboratory reagent NA*
Lanthanum-neodymiumn nitrate Laboratory reagent NA*

Spectrometric standard material,
Lead (S) shielding, circuit boards, solder, leaded D008

gloves
Lead acetate (S) Laboraor reagent D008
Lead chloride (S) Laboratory reagent D008
Lead nitrate (S) Spectrometric standard material D008
Lead oxide (S) Laboratory reagent D008
Linde AW-500 resin (S, Aluminum Ion exchange resin NA
silicate)
Lithium sulfate (S) -Spectrometric standard material NA
Magnesium (S) Spectrometric standard material NA*

Manium nitrat()_ Spectrometric standard material NA*
Magnesium oxide (S) Laboratory ragent NA

Magnesium perchiorate (S) Therinogravimetric methods and water NA*
________________________determinations by coulometry

Manganese dioxide (S) Laboratory reagent NA*
Manganous chloride (S) Laboratory reagent NA
Manganous nitrate (S) Spcrmti tnadmtra NA*
Manganous sulfate (S) Reagent NA
Mannitol (L) Reagent NA*
Mercury (L) Electrodes, thermometers, batteries D009

Mercurc iodie (S)Nessler's reagent used in Kjeldahl D0
ammonia determinations

Mercuric nitrate (S) Laboratorragn D009*
Mercuric oxide (S) Laboratory reagent D009*
Mercuricthiocyanate (S) Ion Selective Electrode reagent. D009
Mercurous sulfate (S) Reference Electrodes D009
Metaldi fluid (L, propylene glycol) Dispersing agent NA
Methanol (L) Cleaning and drying glassware F003*
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Neheed chloide SL Rectroentr soletadr material0NA

Nickel bOid (L) Reagent NA
Nickheu hor (S ) Spcrmtric standard material NA*

Nahhln S Laboratoiy reagent NA*

Nitracid y (L)nSaier disoltion, delucant, or in NA*

Nitrous aid() euagnt fo o xhneNA*

Nitrilontraeai () LaboCheatrg racid t NA*

Normal paraffin hydrocarbon (S) PUREX process chemical used for NA
______________________liquid-liquid extraction

Oleic acid (L) Lubricant NA
Oxalic acid (L) Chelating acid NA*
Pentachlorophenol (S)_ Hebcdwodpeevtv D037
Pentasodium diethylene triarine Chelating acid NA
pentaactate (DPTA)______ ________

Perchioric acid (L) Sample preparation for emission NA*
spectrometry

Periodic acid (S) Laboratory reagent NA*
Phenol (L, S) Reagent NA*
Phosphoric acid (L) Used in potentiometric methods NA*

Phosphorous pentoxide (S) Used in sample preparation and for gas NA*
_______________________chromatography____________

Platinum (S) Crucibles, sample boats NA
Potlndcet( Hl.4) Solidifyring agent for liquid wastes NA
Potassium acetate (S) Buffer solution, dehydration NA
Potassium bicarbonate (S) Neutralization, reagent NA
Potassium carbonate (S) Dehydrating agent NA
Potassium chlorate (S) Laboratory reagent NA

Potassium chloride (S) Used as a control standard for Ion NA
__________________________Selective Electrode methods. ____________

Potassium dic hromate (S) Used in potentiometric methods, D007
photochemidcal processing.____________

Potassium ferrocyanide (S) Fixative in photography, metal cleaner. NA
Potassium fluoride (S) Organic Synthesis NA
Potassium hydroxide (S) Electrolyte fuel cells NA
Potassiumiodate (S) Used in lodometry NA
Potassium iodide (S) Used in Iodometr NA
Potassium permanganate (S) Lab reagent, decontamination agent NA
Potassium phosphate, tribasic (S) Process chemical, lab reagent NA
Potassium pyrosulfate (S) Sample preparation flux -- NA
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Potassium sodium Tartrate (S Laboratory reagent N

Silia ge (5)dehydrating agent.

Silver cleaning Paste (S) Cleaning electrodes DOI I
Silver cyanide (S) Plating DOI I
Silver nitrate (S) Spectrometric standard material DOI I

Silver oxide (S) Reagent for amperometric Pu DOI I
________________________determination

Silver sulfate (S) Laboratory reagent DOI 1
Sodium acetate (S) Laboratory reagent NA
Sodium aluniinate (S) Cleaning compound NA
Sodium arsenite (S) __Dying reagent NA
Sodium bicarbonate (S) Buffer solutions NA
Sodium bisulfate (S) Dying agent NA
Sodium bisulfite (S) Reducing agent NA
Sodium borate (S) Flame retardant NA
Sodium carbonate (S) Cleaning prep NA
Sodium chloride (S) Precipitation agent NA
Sodium citrate (S) Chelating agent NA
Sodium dichromate (S) Electrochemical reagent D007

Standard material for Ion Selective
Sodium fluoride (S) Electrode methods and carrier for NA

emission spectrometry_______________

Sodium formaldehyde sulfoxylate
(5)Laboratory reagent NA

Sodium hydroxide (S) Solution preparation and pH NA*
a-djustments

Sodium hypochiorite (L) Laboratory reagent NA*
Sodium iodide (S, L) Laboratory reagent NA
Sodium nitrate (S) Process chemical NA*
Sodium nitrite (S) Process chemical NA*
Sodiumoxalate (S) Chelating agent, lab reagent NA

Soimposht S Reagent, metal cleaner NA
Sodium phosphite (S) Laboratory reagent NA
SodiuM!prophosphate (S) Reagent, metal cleaner NA
Sodium selenate (S) Laboratory reagent DOWO
Sodiumsilicate (5) Laboratory reagent NA
Sodiurosulfate (S) Calibration standard material NA
Sodium tartrate (S) Water determination by coulometry NA
Sodium tungstate (S) Reagent NA

Stainless steel (S) Tubing ,standard materials, and alpha NA
___________________________spectrometry sample disks______________

Stannic chloride (S) Reagent NA
Stannous chloride (S) Spectrometric standard material NA
Strontium nitrate (S) Laboratory reagent NA*

Used in mass spec for Pu/U and test of
Sugar (sucrose, glucose) ammonia destruction for the PUREX NA

____________________________process ______________

Sulfur (5) Mercury clean up reagent NA
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Thofru itrae () Laboratory reagent N

Tinaodu ( thl)n Capsules, sgectroercsadr NA
_________________________ materia

Tidendetergen ton L) LaostryngesltinN

TISAB III Buffer solution NA
Titaniumchloride (S, L) Spectrometric standard material NA*
Titanium (di)oxide (S) Standard, ceramics, decontamination NA

Toluene (L) Extractant and cleaning for mass F0
spectrometer filaments.

Tributyiphosphate (L) Liquid-lijuid extraction and studies of NA
PUREX processes.

Trichloroethane,-l--l (L) Reagent, solvent F001,F002
1,1 ,2-trichloro-l ,2,2-trifluoroethae Reagent, solvent F002
QL
Tri-iso-octylamine Liquid-liquid extraction NA
Tri-n-octylamine Liquid-liquid extraction NA
Tris(hydroxymethyl)anunomethane Buffer NA
(TEAM)__ _ _ _ _ _ _ _

Trisodium hydroxyethyl ethylene- Chelating, agent NA
dianiine triacetate (HEDTA) ___________

Turco alkaline (rust remover) (NaOH Rust remover NA*
and kerosene) ____________________________

Tungstun oxide Spectrometric standard material NA
Turco Deseal Zit 2 (methylene Decontamination FOO1/F002
chloride and aceticacid)
Turco Fabrifflm (toluene, butanol, Decontamination paint F005, F003*
isopropanol, acetone) _____________

Turco Plaudit (No hazardous Decontamination NA
compounds)
Turco 4502 D (KOH, K2CrO4, Decontamination NA*
KMnO4)
Turco 45 18 (Sodiumdodecyl benzene Decontamnation paint NA
sulfonate)
Uranyl nitrate (S) Extractant NA*
Uraniumn oxide (S) Accelerator for pyrohydrolysis NA
Urea. (S) Electrolytic solution NA
Vanadium (S) Spectrometric standard material NA
Vanadium pentoxide (S) Sample preparation flux NA
Vanadyl sulfate (S) U by potentiometric titration NA
Vinyl chloride (L) Sludge contaminant D043
Xylene (L) Liquid-liquid extraction, solvent F003*
Yttrium. nitrate( S) Laboratory reagent NA
Zeolon 900 Resin (lumin Ion excbangeresin NA
silicate)
Zinc chloride (S) Spectrometric standard material NA
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Zircon Iitrate Spectrometric standard material NA*

Kodakm is a registered trademark of the Eastman Kodak Company

Tide@ is a registered trademark of the Proctor & Gamble Company

VTurco is a registered trademark of the Purex Corporation

*These chemicals may exhibit the characteristic of ignitability, corrosivity, or reactivity in their
pure, liquid, solid, or powder form. Based on the Hanford waste management practices no pure
or unused chemicals would have been introduced into the waste stream.

In addition, all liquids and reactive materials would have been solidified, evaporated, neutralized,
and/or deactivated prior to disposal. Radiography and/or visual examination will verify the
absence of free liquids and reagents during confirmation and will segregate containers with
materials for further characterization and/or processing as appropriate. U-PI.90024689m-
SPO-1 1.9-0708200435233, TRU-SPO-1 1.9-0828200638735

In addition to the chemicals used by 325 Facility process, EPA hazardous waste numbers for 1,4-
dichlorobenzene (D)027), 1, 1 -dicbloroethlylene (13029), 2,4-dinitrotoluene (1)03 0), and
hexachloroethane (D)034) were assigned to the containers based on the characterization of the
samples received by the facility (i.e., tank sludge) and chemicals treated in the HWTU.

Based on the review of waste management practices in the 325 Facility, all waste has been
conservatively determined to exhibit toxic characteristics (D codes) per 40,CFR 261.30 and F-
listed per 40 CFR 261.3 1. No container in this waste stream exhibits P, U, or K listed waste
codes per 40 CER 261.32 - 261.33.

4.5.1 Listed Hazardous Waste Numbers

Based on the review of chemical usage in the 325 Facility and review of Waste Disposal Records
and Contents Inventory Sheets, waste stream RLM325D may contain or be mixed with
hazardous waste from non-specific sources listed in 40 CFR 261.3 1. Non-specific hazardous
constituents include: benzene, carbon tetrachloride, cresols, methyl ethyl ketone, nitrobenzene,
pyridine, tetrachioroethylene, and trichioroethylene..Even though HWIN's from non-specific
sources were not assigned historically to all of the containers in the inventory; F001, F002, F003,
F004, and F005 are conservatively assigned based on the interviews, review of procedures, and
the waste management practices in use when the waste was generated. F003 was conservatively
applied for acetone, n-butyl alcohol, methanol, and methyl isobutyl ketone, listed solely because
these solvents are ignitable in the liquid form. Even though the waste stream will not exhibit the
characteristic of ignitability without the presence of free liquids, F003 solvents may have been
commingled with the wastes.
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Waste materials from operations performed in the 325 Facility were determined not to be mixed
with hazardous waste from specific sources (40 CER 261.32), a discarded commercial chemical
product, an off-specification commercial chemical product, or a container residue or spill residue
thereof (40 CFR 261.33). P- and U-listed reagents including acetone (1J002), benzene (U019),
beryllium (P015), chloroform (U044), hydrogen fluoride (U134), methanol (U154), toluene
(U220), 1,1,1-trichioroethane (U226), and xylene (U239) were managed by the laboratory.
However, no pure product or unused chemicals would have been placed into the TRU waste
stream. Therefore, U-, K-, andP- listed are not applied to waste stream RLM32 SD. TUSOI19

0701200436625 TRU-SPO-1 1.9-0701200436839 TRIJ-SP0-1 1.9-0707200428969 TRU-SPO-1 1.9-0706200430656

4.5.2 Toxicity Characteristic

Based on the review of chemical usage in the 325 Facility and review of Waste Disposal Records
and Contents Inventory Sheets, waste stream RLM325D may contain debris comprised of or
contaminated with toxicity characteristic compounds as defined in 40 CFR 261.24.

Based on the review of chemic al usage in the 325 Facility, potential sources for all of the
characteristic metals (D004 through DOI 1) were identified. The Waste Disposal Records
identify the presence of lead, fluorescent bulbs, circuit boards, alkaline batteries, and mercury
items in the waste, and also assign all of the RCRA metals D004 through DO 1.

Table 5 identifies the characteristic organic chemicals identified during the review of chemical
usage and the Waste Disposal Records. The following codes will be assigned for these
chemicals: D022, D027, D028, D029, D030, D034, D037, and D043. TRU-SPO-II1.9-0828200638735

4.5.3 Characteristic of Ignitability

The debris materials in this waste stream do not meet the definition of ignitability as defined in
40CFR261 .21. The materials are not liquid, and radiography and/or visual examination is
performed to ensure the absence of free liquids. The materials are not capable of causing fire
through friction or absorption of moisture. The materials in this waste stream are therefore not
ignitable DOO I wastes. Potentially ignitable. compounds were managed by the Facility; however,
these materials were absorbed, deactivated, and solidified, as necessary. Any drum identified
with free liquids or reagents will be segregated from the waste stream during confirmation and
will not be eligible for disposal at WIP? until further characterization and/or processingi
conducted to remove the characteristic. TR-P- 1.9-0701200436625, TRU-SPO-l 1.9-0707200430240, TR1-SPO-1 1.9-

0708200438712, TRU-S5P0-1 I .9-708200440354

4.5.4 Characteristic of Corrosivity

The debris materials in this waste group do not meet the definition of corrosivity as defined in 40
CFR 261.22. The materials are not liquid, and radiography and/or visual examination is
performed to ensure the absence of free liquids. The materials in this waste stream are therefore
not corrosive wastes (D002). Potentially corrosive reagents were managed by the laboratory;
however, these materials were neutralized, absorbed, deactivated, and solidified, as necessary.
Any drum identified with free liquids or reagents will be segregated from the waste stream
during confirmation and will not be eligible for disposal at WIPP until further characterization
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* TRU-SPO-1 1.9-0701200436625, TRU-SPO-1 1.9-
and/or processing is conducted to remove the characteristic.
070720043S)240, TRU-SPO-1 1 .9-0708200438712, TRU-S?0-1 1.9-0708200440354

4.5.5 Characteristic of Reactivity

The debris materials in this waste stream do not meet the definition of reactivity as defined in 40

CFR 261.23. The materials are stable and will not undergo violent chemical change. The
materials will not react violently with water, form potentially explosive mixtures with water, or

generate toxic gases, vapors, or fumes when mixed with water. Debris materials in this waste

stream which came in contact with cyanide materials are not capable of detonation or explosive

reaction. Sulfides were not used in the 325 Facility. Numerous resins were used during
operations in the facility; however only small (milliliter) quantities would have been placed into
the waste. Reactive metals and alloys were reacted prior to disposal and potentially reactive

reagents were not placed into the waste. The materials in this waste group are therefore not
reactive (13003) wastes. TRU-SPO-1 1.9-0701200436625, TRU-SP0-I 1.9-0707200430240, TRU-SPO-1 1.9-070820044354

4.5.6 Toxic Substances Control Act

Based on the review of waste management practices and container documentation, waste
containers from 325 Facility operations may contain polychlorinated biphenyl (PCB)

contaminated materials. Materials that indicate the presence of PCB bearing material such as

transformers and light ballasts were not specifically identified in the container documentation.
However, light ballasts were not segregated from TRU waste until the early 1980s and may be

present in the containers generated before this time. TRU.SPO-1 1.9-0701200436625, 
4

RU-SPO-11.9-0707200430240,

TRU-SPO-1 1.9-0706200430656

4.6 RADIONUCLIDES

Weight percentages listed in Table 5 are the result of Tank Waste Inventory Network System
(TWINS) Best Basis Inventory (BBI). data from PUREX facility tanks. Virtually all uranium

processing / plutonium recovery at the Hanford Site occurred at the PUREX facility.
Additionally, the Building 325 Facility provided radiochemistry support to the entire Hanford
site. Thus, samples from the PUREX facility tanks would have been analyzed in Building 325,
and waste from the 325 Building would be contaminated with radionuclides arising from the

PI.JREX tanks. A query was pulled consisting of radionuclides analyzed at the Building 325
Facility based upon AK source documents. Weight percentages of Waste Isolation Pilot Plant
(WIP?) tracked isotopes (as well as Am243, Pu241, U232, U235, and U236) were calculated by
summing the total curies of each individual isotope and dividing by the specific activity to obtain

a gram value. Each isotope total gram value was then divided by the total gram value of the
respective isotope family to obtain the weight percent. TRU-SP0-1 1.9-1010200634290,, TRU-SPO-1 1.4.1-

1010200654350, TRU-TS-I1A..3-0422 199949473
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Table 5 - Plutonium and Uranium Isotopic Distributions

Plutoniuni and Associated Distributions -Uranium Distributions
IooeWt % Distribution IopeWt % Distribution

LiPu 0.024 'ZU Trace
239pu 93.2 ;Z33u 0.004
24pu 6.46 ;Ju0.007
2

4 1
N 0.21 235__________ 0.80

242PU 0.036 23U 0.05
241,Ax 99.16 ;OKU 99.10

Pu-239 and Pu-240 are the two most prevalent TRU isotopes in the waste stream. Trace amounts
Cesium (Cs)-137 and Sr-90 were reported with a mean ratio .of 1.1 TRU-SPO- 11.9-0622200456967

Acceptable knowledge was needed to quantify the amount of U-234 expected in individual
containers to comply with CH-WAC reporting requirements. Scaling factors were determined or
developed using historical data. The scaling factors for these activity relationships are as follows:
TRU-SPO-1 1.9-0429200249M9

0 U-234fUJ-235 - 30
* U-2341UJ-238 -2

Isotopic analysis will be attempted on every drum in this waste stream and those results will be
used to determine the activity in each drum. In the event that the waste matrix does not allow
NDA to obtain acceptable results, the relative isotopic ratios above may be used to support assay
determinations, as appropriate. The values obtained will be compared to assay results on a lot
basis as waste containers undergo data reconciliation prior to certification for disposal.

In addition, because of the nature of the processes conducted and analysis performed in the 325
Facility, a range of other radionuclides may also be present in trace amounts. These
radionuclides may be measured in future characterization testing. These radionuclides are
present in trace amounts and do not contribute significantly to the radiological hazard. Other
radionuclides that may be present include:

" 1-131/132
" Ru-i 03/106

* Y-90
* Pm-137

" Radioactive lanthanum
" Radioactive mercury
" Ce-144
" Mn-54
" Co-60
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* Sb-125
0 Cs-134
0 K-40
0 Am-243
0 Ba-137m
0 Np-237
* Na-22

4.7 TRANSURANIC BASELINE INVENTORY REPORT

The RLM325D waste stream is identified in Revision 2 of the Transuranic Waste Baseline
Inventory Report (TWBIR) under code numbers RL-T1I 10, RL-W338, RL-W339, RL-W340,
RL-W341, RL-W342, RL-W343, RL-W393, RL-W394, RL-W395, RL-W396, RL-W397, and
RL-W398 TRU-SPO-16-0630200149652

As described in the TWBIR, the waste source consists of contact-handled TRU waste from the
Chemicals Engineering Laboratory and Post Irradiation Test Laboratory.
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Figure 1 - Location of Hanford Site
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Figure 2 -Location of Major Areas at the Hanford Site

Hanford Site
Boundary

Federl Buldin

1007Awl00Bl.118

V ~ ag 64&K ofwn66



LINF-30810, Revision 0 11/8/2006
kLM325D

Fiur:-30rraeayu

Pag 65 of6



,I - tI :lOi :M

III ~ iROJ
41. TM

*~ff~5

- UU U

I *~vE .2

cc~



Date Received for Clearance Process

(MM/DDPYYY) INFORMATION CLEARANCE FORM
I7J a rc - C

A' Informa4 n Category B. Document Number HNF-30810, Rev. 1

F1Abstract F1Journal Article C. Title

F]Summary ElInternet Acceptable Knowledge Document for the 325 Building

~Vsual Aid F1 software Radiochemistry Laboratory Mixed Debris Waste Stream, RLM325D

flFull Paper nx]Report

SOther _______________D. Internet Add ress

E. Required Information (MANDATORY) 7. Does Information Contain the Following:

1. Is document potentially Classified? No Yes 1  a. New or Novel FH (Patentable) Subject Matter? @ No 0 Yes

f475 -7p( kprli.IIcDonalu If "Yes", OUO Exemption No. 3

Manager Required (Print a id Sign)ifYeDslsrNo:____________
b. Commercial Proprietary Information Received in Confidence, Such

If Yes __________________________as 
Proprietary and/or Inventions?

ADC Required (Print and Sign) 0 No 0 Yes Classified ® No Q Yes If "Yes", OUO Exemption No. 4

c. Corporate Privileged Information? @ No 0 Yes

2. Official Use Only (j No Q Yes Exemption No. If "Yes", QUO Exemption No,.4

3. Export Controlled Information (F No Q Yes QUO Exemption No. 3 d. Government Privileged Information? E) No 0 Yes

4. UCI (E No YesIf "Yes", Exemption No. 5

e. Copyrights? @ No 0 Yes If "Yes', Attach Permission.

5. Applied Technology ()No 0 Yes f. Trademarks? ® No Q Yes If "Yes", Identify in Document.

6. Other (Specify) ______________________ 8. Is Information requiring submission to OSTI? (j No Q Yes

9. Release Level? (® Public Q Limited

F. Complete for a Journal Article

1. Title of Journal

G. Complete for a Presentation

1. Title for Conference or Meeting__________________________________________________

2. Group Sponsoring

3. Date of Conference _____________________ 4. City/State __________________________

5. Will Information be Published in Proceedings? 0 No Q Yes 6. Will Material be Handed Out? 0 No 0 Yes

H. Information Owner/Author/Requestor Responsible Manager

M.H.~ Coniogu K.M. McDonald A 1 ~ - z 4 " 7xJ7
(Prit an Sin) I. - f /(Print and Sign)

Approval by Direct Report to Fl- President (Speech/Articles Only)_____________________________________
(Print and Sign)

1. Reviewers Yes Print signature Public Y/N (If N, complete J)

General Counsel ____________________________________ 
Y IN

Office of External Affairs [ ______________________________________Y 
/N

OOE-RL f ___________________________ ___Y /N

Other~T AZ eA r _ _ __ _ _ __ _ N

J. Comments Inform e Approval

If Aditinal ommntsPleae AtachSepaateFhee

A-6140 (RE 1)



ADMINISTRATIVE DOCUMENT PROCESSING AND APPROVAL Page 1 of 1

DOCUMENT TITLE: OWNING ORGANIZATION/FACILITY:
Acceptable Knowledge Document for the 325 Building

Radiochemistry Laboratory Mixed Debris Waste Stream,

RLM325D

Document Number: HNF-30810 Revision/Change Number: 1

DOCUMENT TYPE (Check Applicable)

E] Plan FxJ Report [3 Study 5Description Document nl Other

DOCUMENT ACTION 0 New (D Revision 0 Cancellation

RESPONSIBLE CONTACTS

DOCUMENT CONTROL t

Does document contain scientific or technical information intended for public use? ®Yes %No

Does document contain controlled-use information? O Yes ® )No
("Yes" requires information clearance review in accordance with HNF-PRO-184)

DOCUMENT REVISION SUMMARY
NOTE: Provide a brief description or summary of the changes for the document listed.

Document revised throughout to incorporate changes resulting from recent WIPP hazardous

waste permit modifications and from CBFO review and approval of waste stream profile form

and AK summary.

REVIEWERS Others

Name (print) Organization

M.J. Horhota 24' od 7/'Zy'ev7 TRU Program QA Manager

R.P. Dunn C/TRU Program Site Project Mgr

APPROVAL SIGNATURES

Author: iKg
Name: (Print) M.H. C ilogue -7DWe

Responsible Manager: aDAE H'OR

Name: (Print) K.M. McDonald DaeSTA: RED:S

Other:______

Name: (Print) Date

A-6003-789 (04104)



HNF-3081 0
Revision 1

Acceptable Knowledge
Document for the 325
Building Radiochemistry
Laboratory Mixed Debris
Waste Stream, RLM325D

Prepared for the U.S. Department of Energy
Assistant Secretary for Environmental Management
Project Hanford Management Contractor for the

U.S. Department of Energy under Contract DE-A006-95RL 13200

FLUOR,
P.O. Box 1000.
Richland, Washington

Appved for Public Release;
Further Disseminaflon Unlimfted



HNF-3081 0
Revision 1

Acceptable Knowledge Document for
the 325 Building Radiochemistry
Laboratory Mixed Debris Waste
Stream, RLM325D

Document Type: TR Program/Project: TRU PROGRAM

M. H. Conilogue
Fluor Hanford, Inc.

Date Published
July 2007

Prepared for the U.S. Department of Energy
Assistant Secretary for Environmental Management
Project Hanford Management Contractor for the
U.S. Department of Energy under Contract DE-ACO6-96RL1 3200

FL UO0R'k
P.O. Box 1000
Richland, Washington

~elease Approval Date

Approved for Public Release;
Further Dissemination Unlimfted



HNF-3081 0
Revision I

TRADEMARK DISCLAIMER
Reference herein to any specific commercial product, process,
or service by trade name, trademark, manufacturer, or
otherwise, does not necessarily constitute or imply its
endorsement, recommendation, or favoring by the United
States Government or any agency thereof or its contractors or
subcontractors.

This report has been reproduced from the best available copy.

Printed in the United States ot Arnenca



HNF-30810, Revision I

RLM325D

APPROVAL

This AK document is approved for distribution:

(Sipn Name) (Date)

M. H. Conilogue
Acceptable Knowledge

(Sipn Name) (Date)

M. J. Horhota
Site Quality Assurance Officer

X2~~2~/ ~ __ _____7_

(Sign Name) K.M. McDonald (Date)

R. P. Dunn
Site Project Manager

Page 1 of 80



HNF-30810, Revision I

RLM325D

EXECUTIVE SUMMARY

This report provides the acceptable knowledge (AK) information required by the Waste Isolation
Pilot Plant (WIIPP) Hazardous Waste Facility Permit and the Contact-Handled Transuranic
Waste Acceptance Criteria for the Waste Isolation Pilot Plant to support the characterization and

disposition of transuranic (TRU) waste at the Waste Isolation Pilot Plant (WIPP) in Carlsbad,
New Mexico. The subject TRU waste stream (Richland Mixed Building 325 Debris
[RLM325D]) is generated at the 325 Radiochemnical Processing Laboratory and currently
consists of approximately 4,695 containers having a total volume of approximately 1,202.6 cubic
meters (n)of TRU waste generated from May 1970 to present. This total includes 21 Standard

Waste Boxes (SWBs), 3,723 55-gal. drums, and 951 other containers, including 85-gal. drums

and variously sized wood and metal crates. These containers are currently retrievably stored in

the Central Waste Complex (CWC) and the 218W3A, 218W4B3, and 218W4C Burial Grounds.
TRU-SP0-1 1.9-0701200436625, TRU-SP0-1 1.9-0706200430656, TRU-SPO-1 1.9-0706200426745

The characterization information presented in this document is based on evaluation of container-

specific documentation for containers listed in the most current container list. This document,
along with the referenced supporting documentation, provides a defensible and auditable record

of AK for waste generated by 325 Radiochemical Processing Laboratory operations. Each waste
container in the RLM325D waste stream will contain greater than 100 nCi/g of TRU nuclides
before being certified for disposal.

This AK report includes information relating to the facility's history, process operations, and
Hanford waste management practices related to managing and certifying this waste. Information
contained in this report was obtained from numerous sources, including facility safety basis
documentation, historical documents, generator and storage facility waste records, materials

safety data sheets, and interviews with facility personnel. The AK source documents used to

prepare this report are listed in Section 4.0.
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ACRONYMS AND ABBREVIATIONS

AK Acceptable knowledge
ALARA As low as reasonably achievable
BBI Best Basis Inventory
CFR Code of Federal Regulations
CH Contact-handled
D&D Decontamination and decommissioning
DOE U.S. Department of Energy
EP Extraction procedure
EPA U.S. Environmental Protection Agency
FFTF Fast Flux Test Facility
FY Fiscal year
HWFP Hazardous Waste Facility Permit
HWN Hazardous waste number
HWTU Hazardous waste treatment unit
ICP-AES Inductively coupled plasma - atomic emission spectroscopy
ICP-MS Inductively coupled plasma - mass spectrometry
IDMS Integrated Document Management System
MOX Mixed plutonium-uranium oxide
MSDS Materials Safety Data Sheet
NASA National Aeronautics and Space Agency
NWVP Nuclear Waste Vitrification Project
NWPA Nuclear Waste Policy Act
PCB Polychlorinated biphenyl
PFP Plutonium Finishing Plant
PNNL Pacific Northwest National Laboratory
PPE Personal protective equipment
PRF Plutonium Recovery Facility
PUREX Plutonium-Uranium Extraction facility
RECUPLEX Recovery of Uranium and Plutonium by Extraction facility
REDOX Reduction Oxidation facility
RMIS Records Management Information System
RMS Records Management System
SAL Shielded Analytical Laboratory
SPO Site Project Office
SWB Standard waste box
TCLP Toxicity characteristic leaching procedure

TGA-MS Thermogravimetric analysis - mass spectrometry
TJIMS Thermal ionization mass spectrometry
TRAMPAC TRUPACT-11 Authorized Methods for Payload Control
TRU Transuranic
TSD Treatment, storage, and disposal
TWBTR Transuranic Waste Baseline Inventory Report
TWINS Tank Waste Inventory Network System
WIPP Waste Isolation Pilot Plant
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1.0 INTRODUCTION

This report complies with the requirements of Section B4, "Acceptable Knowledge," of the
Hazardous Waste Facility Permit Issued to Waste Isolation Pilot Plant (HWF P). This documnt
and supporting references provide the mandatory waste program management and waste stream-
specific acceptable knowledge (AK) information for transuranic (TRU) waste generated at the
325 Radiochemical Processing Laboratory from 1970 to present. This AK document contains a

description of the-TRU waste generating operations and the waste management practices at the
time of waste generation.

The subject TRU waste stream (Richland Mixed 325 Building Debris [RLM325DI) is generated

at the 325 RadiochemicaliProcessing Laboratory and currently consists of approximately 4,695
containers for a total waste stream volume of approximately 1202.6 in 3 . The total number of

containers includes 21 standard waste boxes (SWBs), 3,723 55-gal. drums, and 951 other
containers, including 85-gal. drums and variously sized wood and metal boxes and crates. The
85-gal. drums and wood and metal crates, and some of the 55-gal. drums, will require
repackaging that will result in an approximate 35 percent increase in volume of the waste stream
(e.g., due to splitting of drums based on fissile gram equivalent loading, addition of absorbents).
Thus, the final RLM325D waste stream will consist of approximately 1,610.3 "m 3 of TRU debris
packaged in 21 SWBs and approximately 7,560 55-gal. drums. The annual volume of contact-
handled waste estimated to be generated from the 325 Building is 6.6 in 3 . TRU-SPO-1 1.9-0706200426745,

TRU-SP0-1 1.4.3-1 013200649581, TRU-SP0-1 1.4.3-1013200650165, TRU-SPO-1 1.4.3-0621200728671

A tracking number is assigned to each AK document through the Records Management System

(RMS) database. Tracking numbers issued to documents originating under the Hanford TRU
Waste Program will be identified with an "SPO" (i.e., Site Project Office) modifier. Documents
are also entered into the RMS by the Hanford Waste Services organization and are identified by
the "WST" or "TS" modifiers. Examples of tracking number prefixes used to identify the type

of document entered into the database include:

& TRU-SPO- 11.4.1 designates correspondence
* TRU-SPO- 11.4.2 designates internal procedures
& TRU-SPO-1 1.4.3 designates published documents
a TRU-SPO-1 1.4.4 designates unpublished documents
* TRU-SPO-19 or TRU-SPO-1 1.9 designate Project Office memos

Other tracking numbers may be assigned as needed. The documents used to characterize a waste
stream will be scanned into the Integrated Document Management System (IDMS). These

documents, and documents submitted by other organizations or for other waste streams, will be

accessible by IDMS or the Records Management Information System (RMIS). The waste in this

waste stream will be characterized in accordance with the Hanford Site Transuranic Waste

Characterization Quality Assurance Project Plan (HNF-2599) and certified in accordance with

the Hanford Site Transuranic Waste Certification Plan (HNF-2600). TRU-SP0.1 1 .4.3-0606200628302, TRU-

SP0-1 1.4.3.0606200628721

The primary sources of AK used for determining the physical and chemical characteristics of the

waste stream were the Solid Waste Disposal Records and Contents Inventory Sheets prepared for
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each container. The documentation for each container includes all or part of the following
information:

* Estimated plastic and metal content
* Hazardous constituents
" Generation location(s)

*Radioactive material content (including isotopic distribution)
*Contents Inventory Sheet identifying the composition of each package placed into the

drum

2.0 BACKGROUND AND PROCESS DESCRIPTION

The Hanford Site is located in southeastern Washington State near the Tri-Cities area of
Richland, Kennewick, and Pasco as shown in Figure 1. The locations of the major areas of the
Hanford Site are shown in Figure 2. The 325 Radiochemnical Processing Laboratory is part of the
300 Area located in the southeast corner of the Hanford Site as illustrated in Figures 2 and 3. TRU-

5P0-1 1.9-0708200431216, TRU-5P0-1 1.9-0708200435233, TRU-SPO-1 1.9-622200241184

Generation, of radioactive solid waste at Hanford coincided with plutonium production for
defense purposes that first began in 1944. The Hanford Site was constructed to produce
plutonium for the Manhattan Project during World War 11. The primary mission of the Hanford
Site pertaining to national defense and nuclear weapons production included fuel and target
fabrication; plutonium production reactor operations; chemical separations; component
fabrication; and research, development, and testing. Since the plutonium production mission
ended, the Hanford Site mission has changed to environmental management "to safely clean up
and manage the site's legacy waste" and to develop and deploy science and technology.
1 1.9-0708200431216, TRU-SPO-1 1.9-0708200431435, TR1J-SPO-1 1.9-0622200241184

The 325 Building supported a wide variety of Hanford Site operations, including those at the
100, 200, and 300 Areas, and consisting of laboratory examinations and studies, analyses of fuel
reactor samples, and characterization of the, chemical and physical properti es of tank wastes and
inmnobilized fonns of plutonium. TRU-SPO-1 1.9-0701200436625, TRU-SPO-1 1.9-0707200432378, TRU-SPO-1 1.9-

0707200437869. TRU-SPO-1 1.9T0707200450893, TRU-SPO-1 1.9-0708200431216, TRU-5P0-1 1.9-0708200431435, TRU-SI'O-1 1.9-

0622200241184

2.1 Hanford Site Background

A total of nine plutonium production reactors operated at the 100 Area from September 1944
until December 1986. These reactors were light water cooled, graphite moderated, and fueled
with solid or bored metal uranium rods. Eight of the reactors (B3, D, F, H, DR, C, KE, and KW,
in order of construction) were "single pass" reactors and used exclusively for defense purposes
(i.e., plutonium production). "Single pass" refers to the use of cooling water taken from the
Columbia River and passed through the reactor piles only once for cooling before being
discharged back to the river. The ninth reactor (N Reactor) was unique in that it recycled cooling
water and was also a dual-purpose reactor that was capable of making electrical power and
weapon- or fuel-grade plutonium. N Reactor was used for domestic power production from
1966 until 1986. TRU.SPO-I 1,9-0708200431216, TRU-5P0-1 1.9-0622200241184
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The 200 Area is separated into the 200 East and 200 West Areas. The 200 East and 200 West
Areas were originally built as "twin" operations, with both areas containing a Cell Building (B
Plant and T Plant, respectively) and a Bulk Reduction Building. These facilities chemically
dissolved irradiated fuel from the 100 Area reactors and recovered the plutonium using the
bismuth phosphate separation prod'ess. The final step of plutonium recovery operations was
housed in the 23 1 -Z Building at 200 West. Anicillary buildings supporting the plutonium Tu
recovery processes included analytical laboratories housed in Buildings 222-B and 222-T.TR-
5P0-1 1.9-0708200431216, TRU-SPO-i 1.9-062220024I184

In 200 West, the Reduction and Oxidation Plant (REDOX, also known as S Plant) began
operations in 1951 using a methyl isobutyl ketone extraction process and ion exchange columns
to recover uranium, plutonium, and neptunium. In 1953, the 224-U Building (U Plant) was
converted from a training facility to the Uranium Oxide (U0 3) Plant, which convented uranyl
nitrate hexahydrate from the REDOX Plant to uranium oxide. In 1956, the 231I-Z Building was
converted to a research and development facility for plutonium processing and nuclear device
development for testing at the Nevada Test Site. TRU-PO-1 1.9-0708200431216, TRU-SPO-1 1.9-0622200241 184

Also located in 200 West Area, the Plutonium Finishing Plant (PFP) began operations in several
buildings in 1949. The PEP converted plutonium nitrate to metal, performed casting and
machining operations for weapons components, and recovered plutonium from waste and scrap
generated at other Hanford and offsite facilities. The PEP began processing Pu nitrate to create
buttons in 1952, and in the late 1960s participated in extended programs that prepared plutonium
oxides for commercial nuclear experiments and development. As the need for additional
plutonium scrap recovery capabilities became greater, the Plutonium Recovery Facility (PRE)
was established to replace the Recovery of Uranium and Plutonium by Extraction (RECUPLEX)
facility for recovering plutonium through incineration and solvent recovery from a range of scrap
items, including incinerator ash, crucibles, and dissolver heels. TUSO1190020326TUSO119

0622200241184, TRU-TS-l 1.4-3-0423199947115

Facilities in the 300 Area of the Hanford Site have had diverse missions. Some facilities were

dedicated to the manufacture of uranium fuels for the 100 Area production reactors. Most of
these facilities were not designed for handling TRU materials and therefore are not TRU waste
generators. Other facilities, such as the 308 Building, were designed to manufacture plutonium
oxide and/or mixed plutonium-uranium oxide fuels for research reactors in the 300 and 400
Areas of the Hanford Site. Some facilities, such as the 324 Building and 325 Building hot cells,
focused on research and development, fuel element performance evaluation, and high activity
waste solidification studies. These facilities were (are) the principal generators of TRU waste in
the 300 Area. TRU solid and liquid wastes from these facilities were shipped to the 200 Area for

dispostion.TRU-5P0-1 1.9-0708200431216, TRU-SPO-1 1.9-0622200241184, TRU-TS-1 1.4.3-0423199947115

2.2 Facility Description

The 325 Radiochemnical Processing Laboratory was built in 1953 to house and handle multi-curie
and high activity chemical development work. The laboratories were furnished with hoods and

glove boxes designed for handling radioactive materials. The 325 Building was constructed in

195 3 with eight 6' x 6' x 5.5' hot cells with 2.5 ft-thick concrete walls and stainless steel liners.

Three additional hot cells were added when the High-Level Radiochemistry Annex was added to
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the facility in 1960. The largest (A-Cell) was 15' x 16' x 6'. The other two cells (B- and C-
Cells) were 15' x 7' x 6'. Four-foot thick concrete walls with steel liners surrounded these larger
cells. Combined, these two analytical facilities were the largest laboratories at Hanford. Analyses
were performed in glove boxes, fume hoods, and hot cells using a wide variety of general
chemical and physical tests. TUSO1.-780462

The 325 Building contains a total of approximately 140,000 square feet of laboratory space. In
the 1960s, the building operated as many as 50 laboratories and 11 hot cells. All eleven hot cells
were equipped with remote manipulators, periscopes, and. lead glass windows. Liquids generated
in each hot cell drained to a holding and sampling tanTRU-PO- 1.9-070200431216, TRU-S 0-1 1.9-

0708200431216

2.3 325 Building History

The 325 Building was first operated by General Electric (195 3 until 1965), after which
operations were transferred to Battelle Northwest Laboratories (BNWL). In 1970 operations
were split between BNWL and Westinghouse Hanford and remained in this configuration until
the entire facility was transferred to the current contractor, Pacific Northwest National
Laboratories (PNNL), in 1987. Initial 325 Building missions included production and process
improvement support for the REDOX and uranium metal recovery operations. Actinide
separation studies were conducted to develop techniques to reduce activity in high-level waste
prior to disposal. Other missions included production of radioactive lanthanum, temporary
technical support to the bismuth phosphate (BiPO4) process, support studies for tritium
production, and basic investigations of plutonium chemistry. The 325 Building mission also
included support to the Plutonium - Uranium Extraction (PUREX) plant, the RECUPLEX
Facility, and PRE production processes. TRU-SPO- 1 1.9-0708200431216, TRU- P0-1 1.9-0708200436028

In the 1960s the 325 Building supported National Aeronautics and Space Agency (NASA) and
medical isotope development campaigns. A number of new techniques were developed
involving separation and fractionation technology. Specific isotopes, including strontiurn-90,
cesium-137, curium-244, americium-241, and promethium-147, were isolated using ion
exchange, carrier precipitation, solvent extraction, and combinations of these and other methods.
The feed material was generally high-level waste from PUREX or waste from the Shippingport
nuclear power plant. During these years, Hanford was the only supplier in the world of
promethium-147, which was used in the development of the artificial heart. Also, during the
same time period, experiments involving the recovery of plutonium-238 from irradiated
neptunium-237/aluminum targets were conducted in the C-cell. TRU-SP0-1 1.9-0708200431216

The 325 Building was involved in Fast-Flux Test Facility (FFTF) fuels charact erization during
the 1970s and 1980s. In the late 1970s and early 1980s, the laboratory analyzed Exxon enriched
uranium samples. These samples were submitted as sweepings from the process line glove
boxes in the Exxon facility located adjacent to the Hanford Site. In approximately 1987,
vitrification processes were being developed at other 300 area facilities for disposition of high-
level waste, and 3.25 Building personnel in the shielded analytical facility worked on samples
from these processes.
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After 1980, the hot cells were used for materials characterization associated with leach testing of
vitrified wastes, spent nuclear fuel examination, post-irradiation examination of the boron
thermal shield from N Reactor, and characterization of neutralized cladding removal waste.
Waste solidification tests were performed in A-Cell and other work in support of the Nuclear
Waste Vitrification Project (NWVP) were performed in the A-, B- and C- cells from 1977 to
1980.

In the late 1 980s, operations to characterize tank waste began and continued through the 1990s.
Many of the sampling and analytical techniques used for tank waste characterization at the
Hanford Site were developed by the 325 Building personnel. Other radiochemical work
conducted in the cells included tests of fuel for iodine control, uranium dissolution methods for
N Reactor, and experiments in strontium recovery. Analyses of fuel and mixed oxide (MOX)
materials using electro chemical, spectrophotometric, and physical tests were performed in the
1 980s and continued into the early 1 990s. The studies associated with leach testing of
immobilized Pu-containing waste forms, tank waste characterization, and ion-exchange were
conducted in the Shielded Analytical Laboratory and the A- and B-Cell from the mid 1980s to
the beginning of 2000. In addition, the 325 Building has been operated as a Treatment Storage
and Disposal (TSD) facility since 1993 and has operated as part of an overall Hazardous Waste
Treatment Unit (HWTU) for the Hanford Site since that time TRU-SPO-1 1.9-0701200436625, TRU-SPO-1 1.9-

0707200430240. TRU-SP0-1 1.9-0707200430731, TRU-SP0-1 1.9-0708200427207, TRU-SP0-1 1.9-0708200428050, TRU-SP0-1 1.9-

0708200428240, TRU-SP0-1 1.9-0708200428483, TRU-SPO-1 1.9.0708200429257, TRU-SPO-I 1.9-0708200429856, TRU-SP0-i 1.9-

0708200431216, TRU-SP0-1 1.9-0708200440020

2.4 Waste Generating Process

Over its operational history, the 325 Building has supported a wide range of activities and
projects. Due to the number and nature of the specific projects conducted, development of a
comprehensive process flow diagram is not feasible; however, process inputs and waste stream
specific outputs are described in this document. The following processes contributed to this
waste stream. Figure 4 provides a typical process f low involved in characterizing a specific
waste form (i.e., mixed oxide materials).TRSOI.-760477

The 325 Building houses several laboratories and hot cells (used for high activity samples
containing fission products). The laboratories are furnished with hoods and glove boxes
designed for handling radioactive materials. Hot cells are used for examination of radioactive
materials, including those associated with leach testing of vitrified wastes from the tank farms,
spent nuclear fuel and characterization of neutralized cladding removal waste, and post-
irradiation examination of the boron thermal shield from N Reactor. TRUSPO- 1.9 7 08104 3 12 16 , TRU-

SP0-1 1.4.3-061320074065 1, TRU-SP0-1 1.4.3-061 3200440171, TRU-SP0-1 1.4.3-061320074038

The 325 Building housed, and continues to house, a wide range of laboratory and research and
development projects at the Hanford Site. Examples of the types of projects supported include:
TRU-SPO-1 1.4.3-0613201074065 1, TRU-SP0-1 1.4.3-0613200440171, TRU-TS-1 1.4.2-0503199943148, TRU-SPO-I f.4.3-061 3200739512,

TRU-SP0-i 1.4.3-0613200739801, TRU-SPO-1 1..4.3-0613200740836

.isolation and separation of plutonium. and other radionuclides (including tritium, Am-241,

Pu-239, Cm-244, Cs-137, Sr-90, and Pm-147) from irradiated fuel and target materials
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& evaluating the chemical durability of ceramic, glass, and cemented monolithic waste

forms

* evaluating and testing physical properties and pretreatment and vitrification of tank waste

* characterization leach testing of waste glass and spent fuel

* performing spent nuclear fuel characterization and performance testing

* process control studies for plutonium recovery

* supporting decontamination and decommissioning (D&D) activities across the Hanford

Site.

Operations in the 325 Building can be divided into two general types: laboratory operations and
hazardous waste treatment operations. These operations will be described separately in the
following sections.

2.4.1 Laboratory Operations

Laboratory operations performed at the 325 Building encompassed four broad areas of activity:
sample preparation, analytical operations, process development support (research and
development), and general laboratory operations (i.e., maintenance, radiological surveys and
control, and spill cleanup).

A wide range of samples and waste materials are evaluated in the 325 Building. Samples are
accompanied by an internal documentation form that provides waste characterization information
from the sample generating unit. Chemical characterization provided in these forms is based on
previous chemical analysis and/or process knowledge.USIl.30620797

Typical debris waste items from laboratory operations include stainless steel vessels, Teflon
gaskets, glassware, wipes, plastic, sample residues, thermometers, glovebox gloves, and hand
tools (such as tweezers and forceps). Laboratory operations generate liquid waste that may be
highly acidic and/or contain a high level of chlorine.. This liquid waste is neutralized, and heavy
metals that may be present are precipitated as hydroxides and are filtered from the solution.
Chlorine, if present above 0.01 M limit, may be removed through silver nitrate precipitation.
The liquids thus treated are then discharged to the Radioactive Liquid Waste System (before
1998) or the 325 Building Hazardous Waste Treatment Units (after 1998), as described below.
Organic wseisergtdfrom the aqueous waste prior to neutralization to minimize treatment

requirements. TR-P- .- 770417,TR -SPO-) 1.9-0707200432171, TRU-5P0-l 1.4.3-0612200739127, TRU..5P0.1 1.9-
0706200427171, TRU-5P0-1 .9-0707200438880. TRU-SPO-l 1.9-0708200441405, TRU-5P0-1 1.9-0708200441084, TRU-SPO-1 1.9-

0707200437869

2.4.1.1 Sample Preparation

Sample preparation includes a variety of activities preparatory to the actual examination of
samples. These steps may include: TRU-SPO- 1 I.9-0707200431874, TR -5P0-1 1.4.3-0612200739127, TRU-5P0-1 1.9-

0706200427171, TRU-SPO-1.9-0707200438880, TRU-SPO-I 1.9-0708200441405, TRU-SPO-l 1.9-0708200440020, TRU-5P0-I 1.9-

0708200426725
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*sample fabrication (for example, coring a mixed oxide pellet and then washing the core in
deionized water)

* sample dissolution (dissolving the sample in hot, acid solutions (such as nitric,
hydrofluoric, or sulfuric acid))

* sample mounting/cleaning (which may involve mounting the sample specimen using a
combination of clay, paper and a weak adhesive and drying/cleaning the sample) with an

organic solvent (e.g., ethanol, propanol, or acetone)

0 pyrohydrolysis to remove fluoride and chloride from uranium oxide powder and pellets,
plutonium dioxide powder, and mixed oxide powder and pellets.

2.4.1.2 Analytical Operations

Analyses conducted at the 325 Building involved a variety of standard methods, including the

following (note that chemicals identified as being used in the process are listed in
parentheses)TRU-SPOl1 1.9-0707200432171, TRU-5P0-1 1.9-277200437869, TRU-5F0-1 1.9-0708200440020, TRU-5P0-

0707200439457

*inductively coupled plasma-mass spectroscopy (ICP-MS) - used for bulk elemental
chemical analysis of any material or substance (including water, biological materials,
inorganic materials, environmental samples, and geological samples)

*inductively coupled plasma-atomic emission spectroscopy (ICP-AES) - used to
determine trace elements in matrices (including unfiltered ground water, aqueous
samples, toxicity characteristic leaching procedure (TCLP) and EP (extraction procedure)
extracts, industrial and organic wastes, soils, sludges, sediments, and other solid wastes)
following digestion (e.g., dissolution in nitric acid) prior to analysis

*kinetic phosphorescence - used to determine uranium and lanthanides in various matrices

following digestion (e.g., dissolution)

*thermogravimietric analysis-mass spectrometry (TGA-MS) - used to simultaneously
determine the change in weight of a material (either as a function of increasing
temperature or isothermally as a function of time) and the identity and concentrations of
vapors generated during heating

*coulometric titration of plutonium and uranium - used to measure plutonium and uranium

concentrations in solution by measuring the concentration of specific ions using a
constant electrical current flowing through the solution (hydrochloric acid)

*amperometric titration of plutonium - used to measure plutonium concentrations in

solution by means of titration in which the equivalence (end) point is identified through

measurement of an electric current (nitric acid, mercury, and silver oxide)

*thermogravimretry - used to measure the oxygen-to-metal ratio of plutonium and uranium
oxides

*thermal ionization mass spectrometry (TIMS) - used to measure the isotopic abundances

of plutonium and uranium in uranium oxide and nitrate, plutonium oxide powder and

nitrate, and mixed oxide (to separate Pu and U - nitric acid, ammonium sulfate, and ion
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exchange resins; to prepare the heating filament - acetone, toluene, isopropyl alcohol,
and benzene)

* potentiometric titration - used to determine the concentration of uranium in uranium
oxide powder and pellets, mixed oxide powder and pellets, and uranyl nitrate solutions
(phosphoric acid, sulfamic acid, potassium dichromate titrant)

0 ion-selective electrode measurement - used to quantify the concentration of fluoride
removed from uranium oxide powder and pellets, plutonium dioxide powder, and mixed
oxide powder and pellets

* constant cur rent coulometry - used to quantify chloride and water uranium oxide powder

and pellets, plutonium dioxide powder, and mixed oxide powder and pellets

* spectrophotometry - used to quantify chloride and tungsten in uranium oxide powder and
pellets, plutonium dioxide powder, and mixed oxide powder and pellets (depends on the
ion to be detected, for example mercuric thiocyanate for chloride; hydrochloric acid,
hydrofluoric acid, and nitric acid for tungsten)

0 gas chromatography- used to quantify the amount of carbon in uranium oxide powder
and pellets, plutonium dioxide powder, and mixed oxide powder and pellets

9 Kjeldahl spectrophotometry - used to quantify the amount of trace nitrogen (as nitride) in
uranium oxide and mixed oxide powder and pellets (hydrochloric acid, hydrofluoric acid,
sodium hydroxide)

* fusion and gas chromatography - used to determine total nitrogen in samples of uranium
oxide, plutonium dioxide, and mixed oxide powder and pellets

* combustion and iodometry - used to determine sulfur in samples of uranium dioxide,
plutonium oxide, and mixed oxide powder and pellets (hydrochloric acid)

0 combustion and turbidimetry - used to determine sulfur in samples of uranium oxide
powder and pellets, plutonium dioxide powder, and mixed oxide powder and pellets
(hydrochloric acid)

0 emission spectroscopy (direct read and photographic) - used to determine impurity

elements in samples of uranium oxide, plutonium oxide, and mixed oxide

0 emission spectrography - used to determine rare earth elements in samples of uranium
oxide, mixed oxide, and plutonium oxide using solvent extraction (hydrofluoric acid,
nitric acid, boric acid, hydrochloric acid, methanol, perchioric acid, xylene)

* spark source mass spectrography - used to determine impurities in samples of uranium
oxide, plutonium oxide, and mixed oxide

* anion exchange and alpha analysis - used to determine Americium-241 in unirradiated
and irradiated samples of uranium oxide, plutonium oxide, and mixed oxide

* gamma spectrometry - used to determine Americium-241 in unirradiated samples of
plutonium oxide and mixed oxide (nitric acid)
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0 vacuum oulgassing - used to determine gas content of uranium, plutonium, and mixed
oxide in pellet form

* combustion and infrared spectrometry - used to measure carbon and sulfur in samples of

uranium, plutonium, and mixed oxide powders and pellets

* modified Branauer, Emmett, and Teller method - used to determine the surface area of
uranium, plutonium, and mixed oxide powders

0 sedimentation and x-ray scattering - used to determine particle size distributions of

uranium oxide, plutonium oxide, and mixed oxide

0 mercury displacement - used to determine the density and open porosity of uranium,
plutonium, and mixed oxide as pellets and pellet fragments (mercury, isopropyl alcohol)

0 X-ray diffraction - used to obtain various measures (e.g., lattice parameters, crystallite
size, residual stress, orientation effects) a variety of solid materials, including metals,
nonmetals, inorganic and organic materials in the form of powder, sludge or paste,
monoliths, sheets, wires, and other forms

0 leach testing - used to determine leaching rates of radioactive and non-radioactive
constituents from solid materials (e.g., vitrified waste forms) (nitric acid, sodium
hydroxide, solvent for cleaning/drying specimens [for example, acetone, ethanol],
hydrofluoric acid)

* ion chromatography - a form of liquid chromatography that uses ion-exchange resins to

separate atomic or molecular ions in aqueous samples based on their interaction with the

resin

2.4.1.3 Process Development Support

Historically, the 325 Building supported a variety of plutonium recovery and purification
processes as used at Hanford. These processes evolved as knowledge was gained throughout the
production history of Hanford, and included the following processes (note that chemicals
identified as being used in the process are listed in parentheses): TRUSPO-I 1.4.3-0613200740651, TRU-TS-

11.4.2-0503199943148, TRU-SPO- 1I.4.3-0613200739512, TRU-SP0-1 1.423-061320073980t, TRU-SPO-I 1.4.3-0613200740836

* Bismuth Phosphate Process (nitric acid, phosphoric acid, hydrofluoric acid, oxalic acid,
and sodium dichromate)

* REDOX process (methyl isobutyl ketone, aluminum nitrate, ammonium nitrate, nitric
acid, sulfuric acid, and oxalic acid)

* PUREX and Metal Recovery (processes are very similar) (tributyl phosphate, kerosene,
nitric acid, oxalic acid, ammonium fluoride, sodium hydroxide, sulfuric acid, and
ammonium nitrate)

* RECUPLEX process (tributyl phosphate, carbon tetrachloride, nitric acid, oxalic acid,
and hydrofluoric acid)

* PRF process (tributyl phosphate, carbon tetrachloride, dibutyl butyl phosphonate,
butanol, kerosene, and phosphoric acid).
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In addition, the 325 Building laboratory supported other processes and facilities at Hanford from
a research and development standpoint. For N-Reactor, for example, the laboratory supported
tests of iodine control during fuel processing for Pu-238 recovery (involving normal paraffin
hydrocarbon, nitric acid, mercuric nitrate, silver, aluminum, and eler'mental iodine) and post-
irradiation examination of the boron thermal shield (made of boron carbon steel plate).
11.9-0708200431216, TRU-SPO-1 1.4.3-0613200740651

2.4.1.4 Maintenance, Radiological Surveys and Control, and Spill Cleanup

Maintenance of the gloveboxes and equipment in the fume hoods resulted in the generation of
various types of waste including gloves, damaged/worn out equipment, and filters. The primary
constituent of this waste is Hypalon (synthetic rubber) gloves that are replaced from the
gloveboxes. These materials were removed from the gloveboxes and packaged for disposal as
described previously.TRU-SPO-i 1.9-0701200436625

Routine radiological surveys generated radioactively contaminated cotton swabs and other
survey media. Cells were routinely decontaminated to control radiation levels and prevent cross-
contamination. Chemicals used during this decontamination included nitric acid, ethanol,
acetone, many commercial (non-hazardous) products from the Turco Corporation, and other

clasrRU-SPOl1 1.9-0708200431216

Spills occurred throughout the operating history of the facility. Liquids collected from these
spills were neutralized, as necessary for corrosive materials (beginning in the late 1 970s), and
solidified with vermiculite and cement in a 2 to 1 ratio and placed in drums for disposal. In the
case of high alpha activity spills, a corn oil mist may be used during clean up to prevent the
spread of the alpha contamination. Terry cloth towels are used during spill clean up and are
disposed of separately from the solidified liquids.TR5P1197024326,RUPO1.-020365

2.4.2 Hazardous Waste Treatment Operations

Two hazardous waste treatment units (HWTUs) were permitted by the Washington State
Department of Ecology in the 325 Building. The 325 Building HWTUs consist of Shielded
Analytical Laboratory (SAL) and the HWTU (Figure 5), and began operations in 1991 (SAL)
and 1995 (HWTU).

The SAL includes Rooms 32, 200, 201, 202, and 203 (all located on the main floor) and a
double-walled tank, TK-l, located in Room 32 in the basement of the building (Figures 6 and 7).
The SAL serves two purposes:, sample preparation and analyses of mixed waste and highly
radioactive materials for various clients and treatment of hazardous waste generated during
analytical work within the SAL and potentially from other onsite and/or offsite facilities.
Typical analytical operations in the SAL include weighing, sample dissolution, sample dilution
and aliquoting, digestion, distillation, titrimetrie analysis, solvent extraction, and ion exchange
separations. Hazardous waste treatment conducted in the SAL includes pH adjustment, ion
exchange, waste concentration by evaporation, precipitation and/or filtration, solvent extraction,
solids washing, and solidification and/or stabilization. TRU-SPO-I 1.4.3-0612200739127
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The HWTU consists of three rooms, Rooms 520, 524, and 528, located in the northeast corner of
the main floor of the 325 Building. Room 520 is limited to treatment of non-radioactive
hazardous waste, while Room 528 is used for treating TRU, low-level, and mixed hazardous
waste. Within these rooms, wastes are stored in containers ranging from small laboratory
glassware to 55-gal. drums. Treatment processes in the IIWTU are typically bench-scale
operations that are portable and conducted inside open-faced hoods or gloveboxes and involve
small quantities of waste in each batch. Treatment process used in the unit include pH
adjustment, ion exchange, carbon absorption, oxidation, reduction, waste concentration by
evaporation, precipitation, filtration, phase separation, catalytic destruction, and solidification

TRU.SPO.1114.3-0612200739127,.TRU-5P0-l 1.9-0708200435233
and/or stabilization.

Waste contributed by HWTU operations to the RLM325D waste stream may include debris
items (e.g., glassware, laboratory equipment) and small quantities of solidified liquids. Except
for in-tank treatments, hazardous waste treatments performed at the 325 Building HWTUs are
generally conduc ted as small bench-scale operations and may include: TR-SP ..- 620792

* molten salt destruction
* pyrolysis
* calcination
* chemical fixation, oxidation, precipitation, and reduction
* chlorination
* chlorinolysis
* cyanide destruction
e degradation
* ion exchange
* ozonation
* photolysis
* solvent recovery
* reverse osmosis
* liquid-liquid extraction
* liquid ion exchange

The HWTUs are used to treat hazardous waste materials generated from laboratory operations
throughout the 325 Building, and may also be used to treat waste materials from other Hanford
facilities, primarily other PNNL facilities. Samples (including tank waste, ground water, and
solid matrices) from other facilities are received and analyzed at the 325 Building laboratories;
consequently, analytical waste from the analysis of samples from these other facilities is included
in waste stream RLM325D. Hazardous waste numbers (HWNs) in waste treated in the HWTUs
are enveloped by the HWNs applied to other materials (for example, tank waste samples)
processed through the 325 Building laboratories, as described in the RCRA Hazardous Waste
Characterization section.

Since the time the HWTUs were established at the 325 Building, materials for processing
through the HWTUs were received from other PNNL facilities that performed, and continue to
perform, various defense research activities. The majority of the materials are low level waste
and will not be part of this waste stream. It is not possible to identify the individual research
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projects from the facilities that have sent materials to the 325 Building for processing. However,
all materials to be processed meet the HWTU Permit requirements for receipt, treatment, and
packaging. TRU waste generated from the HWTUs must meet the Hanford waste acceptance
criteria, and, per the Hanford waste acceptance criteria, can only contain the HWNs included in
the Waste Isolation Pilot Plant (WIPP) Hazardous Waste Facility Permit Table II.C.4. Typical
hot cell analytical processes generate liquid waste that is highly acidic and/or may contain a high
level of chlorine. The waste is segregated to minimize treatment needs, and is neutralized. If
heavy metals are present in the liquids before neutralization, they are precipitated as hydroxides
from the solution during neutralization and are filtered from the solution. Chlorine is removed
through silver nitrate precipitation. Therefore, the remaining liquid waste is not ignitable,
reactive, or incompatible when transferred to the SAL tank (TK-1). Precipitated metals and
other solids are solidified and stabilized before being packaged with the other waste materials in

55-gl. dums.TRU-SPO-1 1.4.3-0612200739127, TRU-5P0-1 L.9-0708200440354

Some of the waste processed through and stored at the 325 Building HWTUs require that the
* waste be placed into modified (shielded) 55-gal. drums to reduce the radiological hazard of the
* waste and to be compliant with as low as reasonably achievable (ALARA) criteria. Shielding

used may include concrete, lead, or other materials. These drums are modified to contain from 1
gal. to 14 gal. of waste depending on the shielding required. Waste within these containers is
packaged in individual 1- to 1.25-gal. containers before placement into the 55-gal. drum. All
containers will be screened using radiography to identify sealed containers greater than 4 L and
impenetrable objects (such as shielding) and radiological surveys to ensure that the containers
meet contact-handled (CH) requirements before certifying the waste for shipment. Payload
container shielding will not be used to meet Transuranic Waste Acceptance Criteria for the
Waste Isolation Pilot Plant (DOE/WIPP-02-3 122, WIPP-WAC) requirements. TRU-5P0-1 1.4.3-

0612200739127

3.0 WASTE STREAM DESCRIPTION

Analyses performed in glove boxes, fume hoods, and hot cells included a wide variety of
electrochemical, spectrophotometric, potentiometric, amrperometric, and physical tests that
generated primarily inorganic and organic debris waste materials. Materials associated with
waste packaging include plastic liners and absorbents (e~. kitty litter, vermiculite, diatomaceous

erh.TRU-SPO-1 1.9-0701200436625, TRU-SPO-1 1.9-070 1200437024, TRU.5Pg-1 1.9-0708200440020, TRU-SPO-1 1.9-0706200430656,

TRU-5 0-1 6-0630200149652

3.1 Defense Determination

The WIPP-WAC requires generator sites to use AK to determine if the TRU waste streams to be
disposed at WIPP meet the definition of TRU defense waste. Based on guidance from
Department of Energy (DOE), a TRU waste is eligible for disposal at WIPP if it has been
generated in whole or part by one of the atomic energy defense activities listed in Section
10101(3) of the Nuclear Waste Policy Act of 1982 (NWPA). Based on the review of AK, TRU
waste generated by 325 Building operations are contaminated with materials from. atomic energy
defense activities conducted in the facility and contaminated with radiological materials
examined in the laboratory from atomic energy defense activities for the following activities:
TRU-5P0-1 1.9-0630200449685
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" Defense nuclear materials production
" Defense nuclear waste and materials by-products management
* Defense research and development

The historical mission of the Hanford Site was to produce nuclear materials (i.e., plutonium) for
defense purposes. As described previously, the 325 Building has provided support to a variety of
defense nuclear materials production activities at Hanford, including the following:

*RIBDOX - Operations were conducted in the REDOX facility to recover plutonium (as
plutonium nitrate) and to concentrate the plutonium for transfer to PEP, where the
pltnu ntae were purified and convented to plutonium metal or oxide. TRU-WST- 1.4.3-

*PUREX - The PUREX facility replaced earlier fuel dissolution and plutonium separation
facilities and produced plutonium nitrate solutions for fuirther processing at PEP. R-S
11.4.3042319995359, TRU-TS-1 [.4.3-0427199915823

*PRE - Pu was received from DOE and other (i.e., West Valley) sources under the Pu
Recycling Program, conducted to reclaim economically valuable Pu for use in weapons,
research, or fueling breeder reactors, such as FETE. Much of this plutonium had been
produced in reactors at Hanford and Savannah River, which were operated for defense-
related purposes. TRU-SPO-1 1.4.3-1 127200254744, TRU-SPO-1 1.9-1112200350054

*N-Reactor - Designed to be a dual purpose reactor (i.e. producing both plutonium and
electricity), N-Reactor began producing plutonium in March 1964 and electrical power
sometime later. From 1965 to 1967, tritium (also used in nuclear weapons) was produced
at N-Reactor using fuel elements manufactured in the 333 facility. TRU-SPO-1 1.4.3-0314200658459

More recently, the 325 Building has continued to support defense activities associated with
defense nuclear waste and by-product management. Samples of tank waste (sludge and liquid),
resulting from fuel dissolution and plutonium separation for defense purpose s, have been and
continue to be analyzed in the 325 Building laboratories. TRU-SP0-1 1.9-0709200431216, TRU.5P0-1 1.9-
0708200431435, TRU-5P0-1 1.9-0708200435233, TRU-SPO-1 1.9-0708200436028, TRU-5P0-l 1.9-0708200440020, TRU-5P0-I 1.9-

0708200440649, TRU-5P0-l 1.9-0708200441084

The RLM325D waste stream also contains waste that was generated during defense research and
development activities. In particular, studies were conducted in the 325 Building that were part
of the Nuclear Waste Vitrification Project (NWVP) program, intended to treat tank sludges
resulting from years of processing weapons materials at the Hanford Site. Other research
projects involved work on the development of waste forms suitable for long term disposal (such
as ceramics), and analysis of Rocky Elats oxides. TRU-5P0-I 1.9-0701200437194 TRU-SPO-1 1.9-0709200431216

Due to the nature of the analytical work performed, defense-related analyses were carried out
concurrent with other, potentially non-defense, projects across the Hanford Site that required
analytical characterization. During these analytical activities, and because of the waste
management practices in place at the 325 Building, no attempt was made to segregate the waste
originating from non-defense and defense-related processes. Because segregation of waste into
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defense and. non-defense portions is not feasible, all TRU waste from the RLM325D waste
stream is eligible for disposal at the WIP TRU-SPO-1 1.9-0701200436625 TRU-SPO-1 1.9-0708200431216

3.2 Spent Nuclear Fuel and High-Level Waste Assessment

The WIPP Land Withdrawal Act bans the disposal at WIPP of spent nuclear fuel and high-level
waste as defined by the NWPA. High-level waste is defined by the NWPA as "the highly
radioactive material resulting from the reprocessing of spent nuclear fuel, including liquid waste
produced directly in reprocessing and any solid material derived from such liquid waste that
contains fission products in sufficient concentrations, and other highly radioactive material that
the Commission, consistent with existing law, determines by rule requires permanent isolation."
TRU-SP0-1 1.9-0906200638861, TRU-SPO-1 1.9-0919200631754

Pursuant to this definition the DOE has identified that waste resulting from reprocessing spent
nuclear fuel is incidental to reprocessing and is not high-level waste. The determination of waste
incidental to reprocessing is made using either the citation process or evaluation process as
explained in DOE Manual 435.1-i1. TRU-SPO-1 1.9-090620063S861, TRU-SPO-1 1.9-0906200639182

The citation process refers to those reprocessing waste items of the type that were discussed in
the Statement of Proposed Policy for Appendix D, 10 Code of Federal Regulations (CFR) Part
50, as not being high level waste. These radioactive wastes are the result of reprocessing plant
operations, including:

9Contaminated job wastes - a general category of wastes generated during high-level
waste transfer, pretreatment, treatment, storage, and disposal activities. Included are
protective clothing, personal protective equipment (PPE), work tools, ventilation filter
media, and other job-related materials necessary to complete high-level waste
management activities

* Sample media (e.g., sampling vials, crucibles, other hardware)

* Decontamination media and decontamination solutions (e.g., swabs, other
decontamination-related materials)

* Laboratory clothing, tools, and equipment.

The RLM325D waste stream contains laboratory wastes, such as paper, PPE, filters, used glass
ware (beakers, pipettes, vials, and tubing), and other debris items. Absorbed liquids, including
sample residues from fuel pellets, tank waste, ceramics and wastes resulting from spill clean-up
and decontamination activities, are also present in the RLM325D waste stream. As such, the
waste stream contains waste items that are described in the Statement of Proposed Policy for
Appendix D, 10 CFR Part 5 0, as not being high-level waste. Therefore, this waste stream has
been determnined to be waste incidental to reprocessing in accordance with the citation process as

descibedin DE M 3 5.-i.TRU-SPO-060620073 5392, TRU-SPO-l 1.4.1-0606200735117

3.3 Material Disposition

In 1998, Section 308 of the fiscal year (FY) 1999 Energy and Water Development
Appropriations Act prohibited disposal of waste containing concentrations of plutonium "in
excess of 20 percent by weight for the aggregate of any material category" (this prohibition has
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been promulgated in subsequent Appropriations Acts). RLM325D is a debris waste stream

containing primarily waste materials associated with laboratory analysis. Because these
materials were discarded as waste, they were identified as being contaminated with plutonium at

levels below economic discard limits. Items above the economic discard limits would have been

identified as scrap or residues, and would have been processed to recover the plutonium. Thus,
the materials discarded as waste would not be contaminated with plutonium to 20 percent by
weight.

3.4 Waste Matrix Code

The Summary Category Group of S5000 and heterogeneous debris Waste Matrix Code Group

are assigned to the RLM325D waste stream. Based on the container-specific evaluations, the

waste stream is comprised of greater than 50 percent of heterogeneous inorganic and organic

debris. Although the waste stream as a whole is comprised of more than 50 percent
heterogeneous debris, the waste packaging practices were such that any given waste container in

this stream may include nearly any percentage of the identified waste material categories.
However, any container identified as containing greater than 50 percent solidified organic or

inorganic liquids will be assigned to an appropriate homogeneous solids waste stream. Thus, the

waste matrix code of 85490 is assigned to the RLM325D waste stream. TRU-SP0-11.9-0701200436625,

TRU-SPO-1 1.9-0701200437024, TRU-SP0-1 1.9-0706200430656, TRU-SPO-I 1.9-0708200431216

Using information obtained from Waste Disposal Records and Contents Inventory Sheets, the
waste material parameters presented in Table I have been identified in the RLM325D waste

stream. The waste material parameters and physical content descriptions for 211 containers were

reviewed, and estimated volume percentages were tabulated and the relative volumes for the
various waste material parameters were calculated; these volume percent estimates are also

presented in Table 1. TIRU-5PO-1 1-9-0701200437024 TRU-SP0-1 1.9-0706200430656

Table 1. Waste Material Parameters Found in the RLM325D Waste Stream

Wast - escrptin - resnt? Estihated
WseMaterial ParameterDsrpinPent percent

Iron-based Metals/Alloys Iron and steel alloys in the waste (does not Y 41
include the waste container materials)

Aluminum-based Aluminum or aluminum-based alloys in the Y <1

Metals/Alloys waste materials______

Other Metals All other metals found in the waste materials Y I

Other Inorganic Materials Nonmetallic inorganic waste including Y 12
concrete, glass, firebrick, ceramics, sand, and
inorganic sorbent

Cellulosics Materials generally derived from high- Y 7
polymer plant carbohydrates (e.g., paper,
cardboard, wood, and cloth)__

Rubber Natural or man-made elastic latex materials Y 3
(e.g., surgeons' gloves, and leaded rubber
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-Estimated

Waste Material Parameter Description Present?

Plastics (waste materials) Generally man-made materials, often derived Y 28
from petroleum feedstock (e.g., polyethylene

___________________and polyvinylchloride)

Organic Matrix Cemented organic resins, solidified organic Y <1
_____________________liquids and sludges _____

Inorganic Matrix Any homogeneous materials consisting of Y 8
sludge or aqueous-based liquids that are
solidified with cement, calcium silicate, or
other solidification agents (e.g., wastewater
treatment sludge, cemented aqueous liquids,
and inorganic particulates) _____

Soils/gravel Generally consists of naturally occurring soils N N/A
that have been contaminated with inorganic
waste materials

Steel (packaging materials) 55-gallon drums Y N/A
Plastics (packaging 1 2-mil and 90-mil polyethylene drum liners Y N/A
materials) and plasi! bg ______

The TRUPACT-11 Content Code assigned to the waste is dependent on the layers of confinement
in the containers. The containers have been assigned Content Codes of RH125/RH225, with the
alpha designation assigned based on the packaging configuration (e.g., layers of confinement) at
the time of certification. In accordance with Hanford procedures, layers of confinement may be
reduced as necessary during processing of the waste as part of preparations for shipment.

3.5 Waste Packaging and Handling

The majority of waste is packaged in 55-gal. drums. Other containers were also used, such as 30-
gal. drums, 1 10-gal, drums, and various waste box configurations (wooden and metal) suitable
for waste storage at the Hanford Site. Those waste containers that do not meet the Transuranic
Waste Acceptance Criteria for the Waste Isolation Pilot Plant (WLPP-WAC) and TRUPACT-ZI
Authorized Methods for Payload Control (TRAMPAC) requirements will be processed and
repackaged as necessary before shipment to WJPP. Packaging methods are discussed in the
following sections.

From 1970 to 1978, waste containing contamination that easily became airborne and that was to
be placed in 55-gal. drums was required to be placed in an "inner container" (e.g., sheet plastic).
In 1978, a polyethylene drum liner was required. In 1981, the polyethylene drum liners were
required to be "horsetailed" and taped shut before the drum lid was installed. From
approximately 1983 through 1987, single heat-sealed bags approximately five feet in length were
used. As necessary (i.e., due to the presence of contamination on the outside of the bag),
additional bags may be placed around bags of waste bagged out of a glovebox. Containers in the
RLM325D waste stream may therefore have up to six layers of confinement (i.e., five inner bags

and ne lner ag).TRU-SPO-1 1.9-0709200429642, TRU-SPO-1 1.9-0708200431435, TRU-SPO-I 1.9-0818200640189, TRU-SPO-1 1.9-

0818200639640
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Various sizes of metal cans, including 4-quaff, 5-quaff, and 5-gal. paint cans and 4-gal. slip lid
cans, were used to remove TRU waste from hot cells. These cans will contain waste items, but
empty containers (e.g., used to transfer items to the glove boxes and hot cells) may also be
present in the waste. These metal cans were placed into lined 55-gal. drums. All waste
containers will be screened for prohibited items (e.g., sealed containers greater than 4 L) and any
non-compliant containers will be remediated.lSOI.-720443

Until 1998, liquid waste from the hot cells and from designated laboratory sinks were disposed
of to the Radioactive Liquid Waste system and routed to the 340 Building. Since 1998, liquid
waste from the 325 Building has been processed through the 325 Building HWTUs, which are
described in more detail in the Waste Generating Process section. However, small amounts of
liquid waste from the hot cells may also have been solidified in 5-quart cans by evaporation or
using diatomaceous earth or cement and vermiculite in a 1:2 ratio prior to packaging in a 55-gal.
drums for storage and disposal. Corrosive liquids were neutralized prior to solidification. TRU-

SPO-1 1.9-0707200429979, TRU-5P0-1 1.9-0708200436028, TRU-SPO-1 1.9-0701200436625, TRU-5P0-1 1.4.3-0612200739127, TRU-SPO-1 1.9-

0708200431435, TRU-SPO-1 1.9-0708200436028, TRlJ-SPO-1 1.9-0708200440354

Hanford waste management operations addressed hazards associated with gas evolution by
equipping containers with pressure relief capabilities. By 1980 each container accepted for
storage at Hanford was required to be capable of being fitted with an air or vacuum hose or a
gaseous diffusion vent. Drumis were fitted with Nucfil 013 filters if radiolytic decomposition

was posibilty.TRU SPO-! 1.9-0708200440354, TRU-5P0-1 1.9-0708200430448, TRU-5P0-1 1.9-0708200431435

3.6 Exclusion of Prohibited Items

Radiography and/or visual examination technique will be performed on each container in this
waste stream to determine the presence of the following prohibited items:

Liquids (waste shall contain as little residual liquid as is reasonably achievable by
pouring, pumping and/or aspirating, and internal containers shall contain. less than 1 inch
or 2.5 centimeters of liquid in the bottom of the container. Total residual liquid in any
payload container may not exceed 1 percent volume of that container. Residual liquids
containing polychlorinated biphenyls (PCBs) are not allowed at the WLPP. This waste
stream does not contain waste designated with the Hazardous Waste Number UI 34.)

*Corrosives

*Reactives

*Ignitables

*Pyrophorics.

*Explosives

*Compressed gases

*Sealed containers > 4 L (excluding heat-sealed bags as identified in Appendix 3.8 of the
CH-TRU Payload Appendices)

*Pressurized containers
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" PCB waste not authorized under a U.S. Environmental Protection Agency (EPA) PCB
disposal authorization

* Non-TRU hazardous wastes

* Wastes incompatible with backfill, seal, and panel closure materials, container and

packaging materials, shipping container materials, or other wastes

" Waste that has ever been managed as high-level waste and waste from tanks specified in

Table B-8 of HNF-2599, unless specifically approved through a Class 3 permit
modification.

Based on the review of the container documentation and waste management practices, prohibited

items may be present in waste stream RLM325D. Waste management practices prohibited the

packaging of free liquids or unused reagents; however, because liquids were neutralized,

absorbed, and cemented, they may be present in residual amounts due to dewatering or

condensation. The AK identified that cans greater than 4 liters in volume (e.g., 5-quart, 4-gallon,
and 5-gallon cans) with crimped or taped lids may be present. Punctured aerosol cans are

identified in the container documentation. No PCB ballasts were identified in the container

documentation; however, unpunctured aerosol cans and PCB ballasts were not segregated from

the waste until the early 1 980s and may be present in containers generated prior to this time. The

inventory may also contain lead, steel, and concrete shielded containers. TRU-SP0-1 1.9-0701200436625,

TRU-SPO-1 1.9-0701200436 8 3 9, TRU-SP0-l 1.9-0707200429376, TRU-SP0-l 1.9-0707200429979, TRU-SP0-Il1.9-0708200427461, TRU-SPO-

11.9-0708200429642, TRU-SPO-1 1.9-0706200430656

Any containers found during the characterization process to contain any prohibited items will be

segregated and the nonconforming condition will be corrected before the container is certified

for shipment. Because no prohibited articles are allowed for shipment to WIPP, the problem

containers will have the prohibited articles treated and/or repackaged prior to certification. Only

certified containers will be shipped to WIPP for disposal.

3.7 Waste Regulatory Characterization

The following sections describe the characterization rationale for the assignment of

Environmental Protection Agency (EPA) HWYNs to waste stream RLM325D. To assign EPA

HWNs and Washington Dangerous Waste Codes, the available AK documentation (including

analytical procedures, waste disposal records, site databases, material safety data sheets

[MSDSs]) was reviewed to identify chemical usage and potentially hazardous materials that may

be present in the waste stream. As described below, several of the HWNs were conservatively

assigned due to lack of evidence that waste management practices would have segregated these

compounds from the containers in the waste stream.

Because Washington State dangerous waste codes (Chapter 173-303 of the Washington

Administrative Code) are only assigned in the absence of an applicable EPA HWNs, and because

the EPA HWNs are assigned to the RLM325D waste stream, no Washington state dangerous

waste codes are assigned to waste stream RLM325D. Table 2 summarizes the HWNs assigned

to this waste stream.R~PII.-830683
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Table 2 - HWNs Assigned to the RLM325D Waste Stream

EPA.Hazardous Waste
Numbers-

F001 DOIO
F002 DOIl1
F003 D022
F004 D027
F005 D028
D004 D029
D005 D030
D006 D034
D007 D037
DOOS D043
D009

Table 3 summarizes the chemicals and commercial products identified during the review of AK

documentation. TRU-SPO-1 1.9-0701200436625, TRU-SPO-1 1.9-0761200436839,, TRU-SPO-l 1.9-070720W430731, TRU-SPO-1 1.9-

0707200431225, TRU-SPO-1 1.9-0707200431874, SPO-1 1.9-0707200432171, TRU-SPO-1 1.9-0707200433058, TRU-SPO-1 1.9-

0707200437869, TRU-SPO-1 1.9-0707200439643, TRU-SPO-l 1.9-0708200429257, TRU-SPO-1 1.9-0708200431216, TRU-SPO-1 1.9-

0708200435233, TRU-SPO-1 1.9-0708200436028, TRU-SP0-1 1.9-0708200438206, TRU-SPO-1 1.4.3-0414200630007, TRU-SPQ-1 1.9-

0708200440020 TRU-SPO-1 1.9-0706200430656, TRU-SPO-1 1.9-0701200436625 TRU-SPO-1 1.9-0706200430656 TRU-SPO-1 1.9-

0706200426745

Table 3 - Chemical and Commercial Product Usage

~ennal/Cmpoud ->EPA Hazardous Waste
Chtca om un Description/Use/SourceNubr

Acetic acid Coulometry solution, sample N/A
preparation

Acetone Rinsing electrodes, cleaning filaments F003
and glassware

Adiponitrile Organic syntheis N/A

AG MP- I (trimethylamnine) Ion exchange resin N/A

AlmnmHeating blocks, capsules and standard N/A
solutions

Auiu choieElectrolytic solutions N/A

Aluminum nitrate nonahydrate Standard solutions N/A

Aluminum oxide Laboratory reagent (refractory) N/A

Aluminum sulfate -Electrochemnical solutions N/A

Alundumn (aluminum oxide) Chromatography columnns N/A

Ammonium acetate Analytical reagent N/A

Ainmonlurn chloride Kijeldahl ammonia methods N/A

Anmmonium dichromate Electrochemical solution D007

Ammonium fluoride Fluoride ion standard N/A

Arnnonium hydroxide Liquid pH adjustment N/A

Ammonium molybdate Oxidizing acid, may be disposed in N/A
___________________________liquid waste stream______________

Ammonium oxalate ChelatingE aent N/A
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D. EPA Hazardous Waste
c helrncal/ompound escriptio lse/ource -Wubr

Ammomium phosphate, dibasic Process chemical N/A
Ammonium tiocyanate Process chemical possibly used in Cs N/A

scavenging not from electroplating
Ammonium vanadate Used as reagent in potentiometric N/A

methods.
Arsenic oxide Laboratory reagent D004
Arsenious acid Electrochenmical methods. D004
Asbestos Flame protection for glove box floors, N/A

and lab ware
Ascarite (sodium hydroxide silica)! Removal Of CO2 in gas N/A
Malcosorb chromatographyX
Ascorbic acid Electrolytic solutions N/A
Barium carbonate Laboratory reagent D005
Barium chloride Precipitating reagent. D005
Barium hydroxide PH adjustments in solutions. D005
Barium nitrate Laboratory reagent D005
Benzene Carbonization of mass spectrometric F005

filaments, cleaning agent.
*Beryllium Standard materials N/A
*Black sealing wax Sealant for gas line testing N/A

Boric acid Sample preparation N/A
Boron carbide Laboratory reagent N/A
Bromocresol. purple Titrations N/A
Butyl alcohol, n- Solvent and used in microscopy with F003

_______________________paraffin

Cadmium Emidssion spectrometric standard D006
__________________________material, neutron shielding

Cadmium nitrate Emission spectrometric standard D006
material

Calcium carbonate Buffering agent N/A
Calcium chloride Chloride standard material (solution) N/A
Calcium hydroxide pH adjustment in solution N/A
Calcium nitrate Spectrometric standard material N/A
Calcium sulfate Laboratory reagent N/A
Calcium tartrate Laboratory Reagent N/A
Calgon (sodium hexametaphosphate) Used to reduce surface tension for N/A

particle size analysis.
Carbon tetrachloride Metal and sample cleaning. Fool
N-Carboxymethyl-N'-(2- Complexing agent N/A
hydroxyethyl)-N,N'-
ethylenediglycine
Carboxymethylimine-bis- Complexing agent N/A
ethylenenitrile-tetraacetic acid
Ceric ainmoniumn nitrate Process chemical N/A
Ceric nitrate Spectrometric standard material N/A
Ceric sulfate La-boratory reagent N/A
Ceric oxide Work with metals and glass N/A
Cerous nitrate/Cesium nitrate Spectrometric standard material jN/A
Chromic acid Used in chrome plating., D007
Chromium chloride Spectrometris standard material ID007
Chromium trioxide Oxidant and hardening gen D007
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Chemlcal/ComnipiidJ< .. Description/Use/Sourcee P a osWse
Numbers.

Chioroacetic acid Used in sulfur analysis and as N/A
laboratory chemical

Chloroforml/trichloromethane Used as cleaning agent, and as an D022
organic solvent.

Citric acid PH adjustment and chelating agent N/A
Corn oil mist Used in radiological clean up N/A
Copper Tubing and used in sulfur combustion N/A

__________________________methods.

Copper nitrate Spectrometric standard material N/A
Copper oxide Combustion gas chromatography N/A
Cresols Sludge contaminants F004
CyDTA, trans-I ,2-Cyclohexanediamine - Chelating agent N/A
N,N,N',N'-tetra acetic acid, monohydrate _____________________ ________________

Cyclohexane Extractant N/A
Devarda's alloy (Al, Cu, Zn) . Metal work N/A
D- 19 [Kodak] Developer Photographic work (emission N/A

spectrometry)
Diatomaceous. earth Absorbent material N/A
Dibutyl butyl phosphonate Reagent N/A
1,2-dichioroethane, ethylene Reagent, metal cleaning D028
dichloride
Diethyihexylorthophosphoric acid Chelating and pH adjustment N/A
Dimethyldichiorosilane Gas chromatography agent N/A
Dimethylglyoxime Chelating agent N/A
2,4-Dinitrophenol Reagent N/A
Dithiol (3,4-dimercaptotoluene) Tungsten extractant N/A
Dithiol-amyl acetate Tungsten extractant N/A
Dowex-l X-3, X-4 (Trimethyl Anion exchange chromatography N/A
ammonium functional grouping
chloride form) resin
Dowex 50 (IX Resin) (Sulfonate Ion exchange resin N/A
polystyrene divinyl benzene)
Drierite (Calcium sulfate) Combustion gas chromatography N/A
Ethanol Cleaning filaments and glassware N/A
Ether Laboratory reagent N/A
Ethylenedinitridotetraacetic acid Chelating agent N/A
Ethyleneoxyethylenenitrilotetraacetic Complexing; agent N/A
acid
Ferric ammonium sulfate Ion specific electrode methods for N/A

_______________________________chloride
Ferric chloride Laboratory reagent N/A
Ferric nitrate Spectrometric standard material N/A
Ferric oxide Laboratory reagent N/A
Ferric sulfate Laboratory reagent N/A
Ferrous anmmonium sulfate Determination of Pu by potentiometry N/A

and sample preparation
Ferrous chloride Electrolytic solution N/A
Ferrous sulfate U by potentiometry N/A
Formic acid Reagent N/A
Gallium oxide Impurities by emission spectrometry N/A
Gluconic acid Metal cleaning, bottle washing N/A
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D~&itionUse$oure -EPAIfizadous Waste
Chemiucal/Compound De - -. Numbers/oure

Glycerin Used in particle size determinations N/A

Gold Microelectrodes N/A

Graphite Crucibles, electrodes N/A

Hexane Liquid extraction and solvent N/A

Hydrazine Process chemical (PUREX) NIA

Hydrochloric acid Electrochemical solution and sample N/A
_____________________________preparation 

_______________

Hydrofluoric acid Oxidizing reactions, sample N/A
preparation

Hydrogen peroxide Oxidizing agent N/A

Hydroiodic acid N/A

Hydroxylamine hydrochloride Organic synthesis, photographic N/A
developer

Hydroxylamine nitrate Laboratory reagent N/A

Iodine Laboratory reagent N/A

Iron Standard material N/A

-Kerosene Process chemical (PUREX) N/A

Kodak Developer D-1' Photographic plate development N/A

Kodak Photoflo propylene glycol or Dispersant and wetting agent N/A
ethylene glycol and P-tert-
octyiphenoxy polyethoxyethyl
alcohola 

______________

Kodak solubilizing2 agent SA-2' Solubilizing agent N/A

KP-140 (paint w/ZnO/halogenated Resin solvent, paint N/A
hydrocarbons)
Isopropyl alcohol Cleaning mass spectrometer filamentsN/

and used in density and porosity
sample preparation

Lanthanum nitrate Laboratory reagentN/
Lanthanum-neodymium nitrate Laboratory reagentN/

Lead Spectrometric standard material, D0
shielding, circuit boards, solder, leaded
gloves_______________

Lead acetate Laboratory reagent D0

Lead chloride Laboratory reagent D0__________8 ___

Lead nitrate Spectrometric standard material D0

Lead oxide Laboratory reagent D0

Linde AW-500 resin (Alumninum Ion exchange resinN/
silicate)
Lithium sulfate Spectrometric standard materialN/

Magnesium Spectrometric standard materialN/

Magnesium nitrate Spectrometric standard material N/A

Magnesium oxide Laboratory reagent N/A

Magnesium perchlorate Thermogravimetric methods and water N/A
determinations by coulometry _____________

Manganese dioxide Laboratory reagent N/A

Manganous chloride Laboratory reagent N/A

Manganous nitrate Spectrometric standard material N/A

Manganous sulfate Reagent N/A

Mannitol Reagent N/A

Mercury Electrodes, thermometers, batteries jD009
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- Chemfiicaf/Conipound- Description/Use/SourceEPihaduWat

Mercuric iodide Nessler's reagent used in Kjeldahl D009
amimonia determinations

Mercuric nitrate Laboratory reagent D009
Mercuric oxide Laboratory reagent D009
Mercuricthiocyanate Ion selective electrode reagent. D009
Mercurous sulfate Reference electrodes D009
Metaldi fluid (Propylene glycol) Dispersin~g agent N/A
Methanol Cleaning and drying glassware F003
Methylene chloride Reagent, solvent FOOl, F002
Methyl ethyl ketone Reagent, solvent F005
Methy1 isobutyl ketone Reagent, solvent F003
Methyl lactic acid Laboratory reagent N/A
Mineral oil Reagent -N/A
Molybdenum Spectrometric standard material N/A
Molybdic acid Laboratory reagent N/A
Naphthalene Laboratory reagent N/A
Natrasorb, clay Container material, desiccant, used in NIA

oil absorption
Neodymniumn nitrate Spectrometric standard material N/A
Neodymiumn oxide Spectrometric standard material N/A
Nickel bromide Reagent N/A
Nickelous chloride Spectrometric standard material N/A
Nickelous nitrate Laboratory reagent N/A
Nitricacid Sample dissolution, eluant for ion N/A

__________________________exchange

Nitrous acid Eluant for ion exchange N/A
Nitrilotriaceticacid Chelating acid N/A
Normal paraffin hydrocarbon PUREX process chemical used for N/A

liquid-liquid extraction
Oleic acid Lubricant N/A
Oxalic acid Chelating acid N/A
Pentachlorophenol Herbicide, wood preservative D037
Pentasodium diethylene triamine Chelating acid N/A

Perchloric acid Sample preparation for emission N/A
spectrometry

Periodic acid Laboratory reagent N/A
PhnlReagent N/A

Phosphoric acid Used in potentiometric methods N/A
Phosphorous pentoxide Used in sample preparation and for gas N/A

chromatography__
Platinum Crucibles, sample boats N/A
Portland cement Solidifying agent for liquid wastes N/A
Potassium acetate Buffer solution, dehydration N/A
Potassium bicarbonate Neutralization, reagent N/A
Potassium carbonate Dehydrating agent N/A
Potassium chlorate Laboratory reagent N/A
Potassium chloride Used as a control standard for ion N/A

selective electrode methods. _______________

Potassium dichromate Used in potentiometric methods, D007
___________________________photochemical processing. _____________
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Desciptonlse/oure - EPA Ha jar-dous Waite

ChemicalI/Conmpound DesripionUseberse

Potassium ferrocyamide Fixative in photography, metal cleaner. N/A
Potassium fluoride Organic synthesis N/A
Potassium hydroxide Electrolyte fuel cells N/A
Potassium iodate Used in lodometryN/
Potassium iodide Used in lodometry N/A
Potassium permanganate Lab reagent, decontamination agent N/A
Potassium phosphate, tribasic Process chemical, lab reagent N/A
Potassium pyrosulfate Sample preparation flux N/A
Potassium sodium tartrate Laboratory reagent N/A
Primafloc AlO (acrylic polymers, Laboratory reagent N/A

monomers, water) _________________

Silica gel Chromatographic separations, N/A
dehydrating agent.

Silver cleaning paste Cleaning electrodes* D011I
Silver cyanide Plating DOIlI
Silver nitrate Spectrometric standard material 130ll
Silver oxide Reagent for amperometric Pu DO 11

_____________________________determination

Silver sulfate Laboratory reagent D01 1
Sodium acetate Laboratory reagent N/A
Sodium__________________ Cleaning compound N/A

Sodium arsenite Dying reagent D004
Sodium bicarbonate Buffer solutions N/A
Sodium bisulfate Dying agent N/A
Sodium bisulfite Reducing agent N/A
Sodium borate Flame retardant N/A
Sodium carbonate Cleaning prep N/A
Sodium chloride Precipitation agent N/A
Sodium citrate Chelating agent N/A
Sodium dichromate Electrochemical reagent D007
Sodium fluoride Standard material for ion selective N/A

electrode methods and carrier for
emission spectrometry______________

*Sodium formaldehyde sulfoxylate Laboratory reagent N/A
*Sodiumn hydroxide Solution preparation and pH N/A

adjustments _______________

Sodium hypochlorite Laboratory reagent N/A
Sodium iodide Laboratory reagent N/A
Sodium nitrate Process chemnical N/A
Sodium nitrite Process chemical N/A
Sodium oxalate Chelating agent, lab reagent N/A
Sodium phosphate Reagent, metal cleaner N/A
Sodium phosphite Laboratory reagent N/A
Sodium pyrophosphate Reagent, metal cleaner N/A
Sodium selenate Laboratory reagent D010
Sodium silicate Laboratory reagent N/A
Sodium sulfate Calibration standard material N/A
Sodium tartrate Water determination by coulometry N/A
Sodium tungstate Reagent N/A

Stainles steelTubing ,standard materials, and alphaN/
Sanesselspectrometry sample disks N/A___________
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--EPA llazardos! Waste
:Chemical/Compoufld- DescriptionfUse/Source Nmbr

Stannic chloride Reagent N/A

Stannous chloride Spectrometric standard material N/A

Strontium nitrate Laboratory reagent N/A

Sugar (sucrose, glucose) Used in mass spec for Pu/U and test of N/A
ammonia destruction for the PUREX
process

Sulfur Mercury clean up reagentN/

Sulfuric acid Sample preparationN/
Sulfur dioxide Laboratory reagentN/
Tetrasodiumn ethylene Chelating agentN/
diaminetetraacetate
Tetraphenyl boron Laboratory reagent N/A____________

Thenoyltrifluoroacetone Laboratory reagent N/A

Thorium. nitrate Laboratory reagent N/A

Tin Capsules, spectrometric standard N/A
material

Tide detergent? Cleansing solution N/A

TISAB III Buffer solution N/A

Titanium chloride Spectrometric standard material N/A

Titanium (di)oxide Standard, ceramics, decontamination N/A

Toluene Extractant and cleaning for mass F005
spectrometer filaments. _______________

Tributylphosphate Liquid-liquid extraction and studies of N/A
PUREX processes.

Trichloroethane,- 1 - I -I Reagent, solvent FOOl, F002

1,1 ,2-trichloro- 1,2,2-trifluoroethane Reagent, solvent F002

Tri-iso-octylamnine Liquid-liquid extraction N/A

Tri-n-octylamine Liquid-liquid extraction N/A

Tris(hydroxymethyl)arrinoflethane Buffer N/A
(THAM)
Trisodium hydroxyethyl ethylene- Chelating agent N/A

diamine triacetate (HEDTA) _____________

Turco alkaline (rust remover) (NaOH Rust remover N/A

and kerosene)______________
Tungsten oxide Spectrometric standard material NIA

Turco Deseal Zit 2 (methylene Decontamination FO0l, F002

chloride and aceticacid)c
Turco Fabrifilm (toluene, b utanol, Decontamination paint FOOS, F003
isopropanol, acetone)'

Turco Plaudit' Decontamination N/A

Turco 4502 D (KOH, K2CrO4, Deconitarnination N/A

KMnO4Y ________________

Turco 45 18 (Sodiumdodecyl benzene Decontamination paint N/A
sulfonate)C
Uranyl nitrate Extractant N/A

Uranium oxide Accelerator for pyrohydrolysis N/A

Urea Electrolytic solution N/A

Vanadium Spectrometric standard material N/A

Vanadium pentoxide Sample preparation flux N/A

Vanadyi sulfate U by potentiomnetric titration N/A

Vinyl chloride Sludge contaminant D043
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EPA H6 rdoi#-Waste~
Chemnical/Compound - Description/Use/Source-

Xylene Liquid-liquid extraction, solvent F0
Yttrium nitrate Laboratory reagentN/
Zeolon 900 Resin (Aluminum Ion exchange resinN/
silicate)
Zinc chloride S-Pectrometric standard material N/A___________

Zinc nitrate Spectrometric standard material N/A
Zinc oxide Laboratory reagent N/A
Zirconium Cladding material N/A
Zirconyl nitrate Spectrometric standard material N/A
'Kodak" is a registered trademark of the Eastman Kodak Company
b Tide@ is a registered trademark of the Proctor & Gamble Company
'Turco@ is a registered trademark of the Purex Corporation

The RLM325D waste stream is not mixed with hazardous waste from specific sources (40 CFR
.261.32), discarded commercial chemical products (e.g., U134 hydrofluoric acid), an
off-specification species, container residue, or a spill residue thereof (40 CFR 261.33). Chemical
products at the 325 Building were maintained outside of gloveboxes to avoid radiologically
contaminating the material and to facilitate disposal. Therefore, the P, U, and K HWINs do not
apply to this waste stream.TR-P-1.0220673

In addition to the chemicals used by 325 Building process, EPA hazardous waste numbers for
1,4-dichlorobenzene (D027), l,1-dichloroethlylene (D029), 2,4-dinitrotoluene (D030), and
hexachioroethane (D034) were assigned to the containers based on their presence in samples
(i.e., tank sludge) analyzed at the 325 Building and chemicals treated in the HWTU.

Based on the review of waste management practices in the 325 Building, all waste has been
conservatively determined to exhibit toxic characteristics (D codes) per 40 CFR 261.30 and F-
listed per 40 CFR 261.31. No container in this waste stream exhibits P, U, or K listed waste
codes per 40 CFR 261.32 -261.33.

3.7.1 Characteristic of Ignitability

The debris materials in this waste stream do not meet the definition of ignitability as defined in
40 CFR 261.21. The materials are not liquid, and radiography and/or visual examination is

performned to ensure the absence of free liquids. The materials are not capable of causing fire
through friction or absorption of moisture. The materials in this waste stream are therefore not
ignitable DOOlI wastes. Potentially ignitable compounds were managed at the facility; however,
these materials were absorbed, deactivated, and solidified, as necessary. Any drum identified
with free liquids or reagents will be segregated from the waste stream during confirmation and
will not be eligible for disposal at WIPP until further characterization and/or processing is

condcte to emoe th chractrisic.TRU-SPO-1 1.9-0701200436625, TRU-SPO-1 1.9-0707200430240, TRU-SPO-1 1.9-

0708200438712, TRU-SPO-I 1.9-0708200440354
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3.7.2 Characteristic of Corrosivity

The debris materials in this waste stream do not meet the definition of corrosivity as defined in
40 CFR 261.22. The materials are not liquid, and radiography and/or visual examination is
performed to ensure the absence of free liquids. The material in this waste stream is therefore
not corrosive waste (D002). Potentially corrosive reagents were managed by the laboratory;
however, these materials were neutralized, absorbed, deactivated, and solidified, as necessary.
Any drum identified with free liquids or reagents will be segregated from the waste stream
during confirmation and will not be eligible for disposal at WIPP until further characterization
and/or processing is conducted to remove the characteristic. TRU-SPO-1 1.9-0701200436625, TRU-SP0-1 1.9-

0707200430240, TRU-5P0-1 1.9-0708200438712, TRU-SPO-1 1.9-0708200440354

3.7.3 Characteristic of Reactivity

The debris materials in this waste stream do not meet the definition of reactivity as defined in 40
CER 261.23. The materials are stable and~will not undergo violent chemical change. The
materials will not react violently with water, form potentially explosive mixtures with water, or
generate toxic gases, vapors, or fuimes when mixed with water. Debris materials in this waste
stream which came in contact with cyanide materials are not capable of detonation or explosive
reaction. Sulfides were not used in the 325 Building. Numerous resins were used during
operations in the facility; however only small (milliliter) quantities would have been placed into
the waste. Reactive metals and alloys were reacted prior to disposal and potentially reactive
reagents were not placed into the waste. The material in this waste stream are therefore not
reactive (D003) waste. TRU-SP0-1 1.9-0701200436625, TRU-SP0-1 1.9-0707200430240, TRU-SP0-1 1.9-0708200440354

3.7.4 Toxicity Characteristic

Based on the review of chemical usage in the 325 Building and review of Waste Disposal
Records and Contents Inventory Sheets, waste stream RLM325D may contain debris comprised
of or contaminated with toxicity characteristic compounds as defined in 40 CER 261.24.

This waste stream exhibits the characteristic of toxicty per 40 CFR 261.24. Table 4 identifies the
toxicity characteristic chemicals used in 325 Building processes and their sources. These
chemicals contaminate the waste, but the chemical itself was not discarded in this waste stream
as conunercial chemical product, an off specification commercial chemical product, or a
container residue or spill residue thereof ITRU-SPO-1 1.9-0828200638735, TRU-SPO-1 1.9-0706200430656, TRU-SPO-

11.4.9-1019200652369, TRU-SP0-1 1.9-0708200441084, TRU-SPO-1 1.9-1026200650860

Note that for constituents that carry both a D- and an F- HWAN (for example, carbon tetrachloride
carries both D019 and FOO1/F002 HWNs), the more conservative F- HWVN is applied. These
constituents are discussed in the listed waste section.
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Table 4 - Toxicity Characteristic Chemicals Present in RLM325D Waste

Chemical HWN Source-
Arsenic D004 Used in some electrochemical processes and in laboratory reagents

Barium D005 Used as a laboratory reagent, precipitating reagent, and used to adjust
pH of laboratory solutions

Cadmium D006 Used as an emission spectrometric standard material and neutron
shielding

Chromium D007 Used as a spectrometric standard material, for metal cleaning during

LeadD008 Used as a spectrometric standard material, present in solder and in

*Mercury D009 Used in laboratory reagents, thermometers, fluorescent tubes,
_________________ _____electrodes, and batteries

Selenium D010 Present in laboratory reagents
Silver D011I Used as a spectrometric standard material, in laboratory reagents, and

used in batteries and electrodes

*Chloroform D022 Used as a cleaning agent and in metal cleaning, also identified in tank
waste samples

1 ,4-Dichlorobenzene D027 Identified in tank waste samples and in materials treated in the
HWTU

1 ,2-Dichloroethane D028 Used as a chemical reagent and in metal cleaning
1,1 -Dichloroethylene D029 Identified in tank waste samples and in materials treated in the

___________ ____HWTU

2,4-Dinitrotoluene D030 Identified in tank waste samples and in materials treated in the
HWTU

Hexachloroethane D034 Identified in tank waste samples and in materials treated in the
HWTU

Pentachlorophenol D037 Used as a wood preservative and included in the 325 Building
chemical inventory

Vinyl chloride D043 Found as a contaminant in tank waste samples

Beryllium was present in standards used at the 325 Building, and some of these standards may

have been disposed of in the RLM325D waste stream; however, in this form it would be present

in trace amounts and in forms other than as a pure metal or oxide. Beryllium may be present in

trace levels (i.e., < 1 weight percent) in the waste, as it was a trace constituent in tank waste

samples analyzed in the 325 Building. Because beryllium may be present as a constituent of

tank waste samples and not as a discarded commercial chemical product, the P015 HW is not
apedTRU-SPO-I 1.9-0828200638735, TRU-SP0-1 1.9-0708200436028, TRU-TS-]1 1.A.3-0428199949492

3.7.5 Listed Hazardous Waste Numbers

Waste stream RLM325D was mixed with or derived from F-listed hazardous wastes from non-

specific sources listed in 40 CER 261.3 1. Solvents were used in Building 325 and contributed to

the F-listed HWNs applied to this stream. Based on the use of these chemicals during operations
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in the 325 Building, F-listed HW Ns are assigned to this waste stream based on AK. These
chemicals, the corresponding HWNs, and sources of the contamination are listed in Table 5 .TRU-

SPO-I 1.9-0707200432862, TRU-SPO-i 1.9-0828200638735, TRU-SPO-1 1.9-0706200430656, TRU-SPO-I 1.4.9-1019200652369, TRU-SPO-

11.9-0708200441084, TRU-WST-1 1.4.3-0531200633612, TRU-SPO-I 1.9-1026200650860

Table 5 - Listed Waste Constituents Present in the RLM325D Waste Stream

-- Chemical UWN Source

Benzene F005 Used as a cleaning agent
Carbon tetrachloride F001 Used as a cleaning agent for metals and samples, also used in various

plutonium separation processes
Cresols F004 Used as a tank cleaning agent
Methylene chloride F002 Used as a decontamination agent
Methyl ethyl ketone F005 Used as a solvent in the REDOX facility and discharged to the tank

farms
Toluene F005 Used as an extractant and cleaning agent
1,1,1 -Trichloroethane F00l, Used in crane cleaning operations and discharged to the tank farms

F002 ____________________________
1,1 ,2-Trichloro- 1,2,2- F002 Used in laboratory operations
trifluoroethane
Acetone F003 Used to dry glassware and rinse electrodes and as a cleaning agent
n-Butanol F003 Used with paraffin 'in microscopy
Methanol F003 Used as a cleaning and drying agent for glassware
Methyl isobutyl ketone F003 Used as an extractant at the REDOX facility
Xylene F003 Used to dry glassware and in liquidliui extraction

The F003 HWTN is applied conservatively to the RLM325D waste stream on the basis of the

F003-listed solvents used in the Building 325 Facility and potential presence in tank farms waste.

Although this HWAN is applied, neither contaminated waste items nor the RLM325D waste

stream are ignitable as packaged for disposal. TRU-SPO19082820638735, TRUWST-i14 .3-03 2 006 3 3 6 12

3.7.6 Washington State Toxic and Dangerous Waste Determination

The Washington Administrative Code Dangerous Waste Regulations, Chapter 173-303-100(5),
describe the approach for evaluating a toxic constituent(s) to determine whether the code for a
Washington Toxic Waste should be assigned to the waste in the absence of assigned EPA

HWANs. However, because corresponding EPA HWNs are applied to the RLM325D waste

stream, the Washington state-specific waste codes are not applied. TRU-SPO-i 1.9-0828200638735

3.7.7 Toxic Substances Control Act

Based on the review of waste management practices and container documentation, waste

containers from 325 Building operations may contain polychlorinated biphenyl (PCB)

contaminated materials. Materials that indicate the presence of PCB contamination, such as

transformers and light ballasts, were not specifically identified in the container documentation.

However, light ballasts were not segregated from TRU waste until the early 1980s a nd may be

present in the containers generated before this time. Containers that contain PCBs will be
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managed and shipped in accordance with the PCB disposal requirements in the WIPP-WAC.TR
SPO1 19-070120043662 , TRU-SPO1 1.9-77200430240, TRU-SPO-1 1.9-706200430656

At the time the 325 Building was constructed, asbestos was a common constituent of floor tiles and
pipe insulation, and was also used as insulation in laboratory heaters. Because of this, and because
these items may have been placed in waste containers during glovebox cleanout, as failed
equipment, or during facility maintenance, the RLM325D waste stream may contain asbestos.

3.8 Radionuclides

The Building 325 Facility provided radiochemistry support to the entire Hanford Site. A review
was made of radionuclides analyzed at the Building 325 Facility based upon AK source
documents. All of the WIPP-tracked radionuclides (i.e., Am-241, Pu-238, Pu-239, Pu-240, Pu-
242, UJ-233, U-234, U-238, Cs- 137, and Sr-90) are expected to be present in the RLM325D
waste stream. Based on the 24 containers initially examined and the frequency and mass of the
isotopes detected, the two most prevalent isotopes present in the waste stream are Pu-239 and
Pu-240 (although the total mass of UJ-23 8 detected was greater than the mass of Pu-240 detected,
U-238 was detected in less than 30 percent of the 24 containers initially evaluated and Pu-240
was detected in 100 percent of those containers).

Isotopic distributions for plutonium, uranium, and americium in waste from the 325 Building are
presented in Table 6. These distributions were calculated on a weight percent basis using data
results from samples collected from tanks at the PUREX facility as contained in the Tank Waste
Inventory Network System (TWINS) Best Basis Inventory (BBI). This data was used because
the majority of the uranium processing and plutonium recovery at the Hanford Site was
performed at the PUREX facility and the 325 Building provided radiochemistry support (i.e.,
sample analysis) to the entire Hanford Site (including PUREX); thus waste from the 325
Building would be contaminated with radionuclides arising from the PUREX tanks.

The BBI database query included all radionuclides analyzed at the 325 Building. Weight
percentages of the WIPP-tracked isotopes, and Am-243, Pu-241, U-232, U-235, and U-236)
were calculated by summing the total curies of each individual isotope and dividing by the
specific activity to obtain a gram value. Each isotope total gram value was then divided by the
total gramn value of the respective isotope "family" (i.e., plutonium, uranium, and americium) to

obtain the weight percent for the individual isotopes. TRU-SPO-1 1.9-1010200634280, TRU-SPO-I 1.4.1-

1010200654350, TRIJ-TS-1 1.4.3-04221 99949473
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Table 6 - Plutonium and Uranium Isotopic Distributions

-PhioimadAscae itiuin Uranium Distrib utions'

Isotope Wt % 0 /DIstribution I oop Wt % Distibution-
/NPu 0,024 23u Trace

2M'PU 93.2 233 U 0.004
240pU 6.46 234U 0.007

24Pu0.21 ~U 0.80
242Pu 0.036 2 OU 0.05

___________99.16 28399.10
__ __ __ __ __ __ 0.84__ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _

Acceptable knowledge was needed to quantify the amount of U3-234 expected in individual
containers to comply with WIPP-WAC reporting requirements. Scaling factors were determined
or developed using historical data. The scaling factors for these activity relationships are as
follows: TRU-SPO-I 1.9-0429200249094

* U-234/U-235 -30
* U-234/UJ-238 - 2

Trace amounts of cesium (Cs)-137 and Sr-90 are also expected to be present in the waste stream.
Because Sr-90 cannot be detected during nondestructive radioassay, additional AK was
identified and reviewed to determine an appropriate scaling factor to be used to quantify the Sr-
90 present in the waste. A scln atrof 1. 1 was identified as applicable to the RLM325D)

wast stram.TRU-SP0-1 1.9-0622200456967

In addition, because of the nature of the processes conducted and analyses performed in the 325
Building, a variety of other radionuclides may also be present in trace amounts. Because some
processes performed in the 325 Building included separating these and other radionuclides (e.g.,
Am-241, Cs-137, Sr-90) from high level waste, these nuclides may be present in certain
containers in greater than trace amounts. However, on a waste stream basis these radionuclides
are present in trace amounts, do not contribute significantly to the radiological hazard, and are
not the most prevalent isotopes in the waste. These radionuclides include:

* 1-131/132
* Ru-103/106
* Y-90
* Pm-147
* Radioactive lanthanum
* Radioactive mercury
* Ce-144
* Mn-54
9 Co-60
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0 Sb-125
0 Cs-134
0 Cm-244
& K-40
9 Am-243
0 Ba-137m
* Np-237
9 Na-22

3.9 Transuranic Waste Baseline Inventory Report

The RLM325D waste stream is identified in the Transuranic Waste Baseline Inventory Report-

2004 (TWBIR) under the following code numbers:TR-P-14.-020442

RL-T I 10 RLW635 RL-W641 RL-W647 RL-W659 RL-W668
RL-W630 RL-W636 RL-W642 RL-W648 RL-W660 RL-W669
RL-W631 RL-W637 RL-W643 RL-W649 RL-W661 RL-W670
RL-W632 RL-W638 RL-W644 RL-W653 RL-W662 RL-W671
RL-W633 RL-W639 RL-W645 RL-W654 RL-W665 RL-W672
RL-W634 RL-W640 RL-W646 RL-W657 RL-W666 RL-W673
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Figure 1I Location of Hanford Site
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Figure 2 - Location of Major Areas at the Hanford Site
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Figure 3 - 300 Area Layout

Page376of0



E-2~

-n 00

~~is, L



HNF-30810, Revision 0 7/2/2007
RLM325D

Figure 5 - Location of the HWTU and Shielded Analytical Laboratory (main floor)
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Figure 6 - Location of the SAL Tank in Room 32 (basement)
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Figure, 7 - Shielded Analytical Laboratory Tank and Ancillary Piping
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1.0 EXECUTIVE SUMMARY

This Acceptable Knowledge (AK) Summary Report summarizes the information
collected by the Central Characterization Project (CCP) to satisfy the transportation and
waste acceptance requirements for the transfer of transuranic (TRU) waste between
sites. The information collected includes documentation to be used by the receiving site
to address the AK requirements of the Waste Isolation Pilot Plant Hazardous Waste
Facility Permit, Waste Analysis Plan (WIPP-WAP) (Reference 2) and
DOE! WI PP-02-31 22, Transuranic Waste Acceptance Criteria for the Waste Isolation
Pilot Plant (WIPP-WAC) (Reference 3). Additionally, this AK Summary Report provides
the transportation information required for shipment of TRU waste in accordance with
CCP-PO-003, CCP Transuranic Authorized Methods for Payload Control
(CCP CH-TRAMPAC) (Reference 4).

This report has been prepared by CCP for contact-handled (CH) TRU waste generated
at the Hanford Site to be shipped to the Waste Isolation Pilot Plant (WIPP). The debris
waste described in this report was generated in the 325 Building Radiochemistry
Processing Laboratory at Hanford. This report addresses containers included in the
Hanford waste stream described in HN F-3081 0, Acceptable Knowledge Document for
the 325 Building Radiochemistry Laboratory Mixed Debris Waste Stream, RLM325D
(Reference 6).

This AK Summary Report includes information relating to the mission and process
operations of the 325 Radiochemistry Laboratory, waste identification and
characterization, and waste management. This report also includes information
regarding the physical form, radiological characteristics, and chemical contaminants of
the waste, as well as prohibited items and packaging configurations.

This document, along with the referenced supporting documentation, provides a
defensible and auditable record of AK for the characterization of waste generated by
operations in the 325 Building Radiochemistry Processing Laboratory. The source
documents listed in Section 8.0 of this AK Summary Report and cited throughout the
report are identified by alphanumeric designations (e.g., C001, DRO0l, M001, PO0l,
and U001 ) corresponding to the Source Document Tracking Number using the
following convention:

C - Correspondence
IDR - Discrepancy resolutions
M - Miscellaneous data
P - Published documents and Procedures
U - Unpublished documents

The CCP is tasked with certification of CH TRU waste for transportation to and disposal
at the WIPP. The procedure CCP-TP-005, CCP Acceptable Knowledge Documentation
(Reference 1), describes how AK is compiled and confirmed by the CCP. The CCP is
responsible for AK development in accordance with CCP procedures and will review
and approve this Acceptable Knowledge Summary Report and maintain this document



Controlled
Copy

CCP-AK-RL-1 02, Rev. 1 Effective Date: 01/19/2011
CCP Acceptable Knowledge Summary Report Page 8 of 69

and supporting AK source documentation as CCP quality assurance records. The COP
maintains responsibility for all referenced documentation, which will be stored at the
COP Records Center, Carlsbad, New Mexico.

2.0 Waste Stream Identification Summary

Generation and Storage Location:

Hanford Site
P.O. Box 1000
Richland, Washington 99352-1 000
U.S. Environmental Protection Agency (EPA) ID WA7890008967

Facility Where Transuranic Waste Was Generated:

325 Building Radiochemistry Processing Laboratory

Facility Mission:

The mission of the Hanford Site was plutonium (Pu) production for the nuclear weapons
program during and following World War 11. The mission of the 300 Area was research
and development activities supporting fuel fabrication and reactor development
programs. Irradiation of fuel elements took place in the 100 Area production reactors;
and chemical dissolution and separation into plutonium, uranium, and various fission
byproducts occurred in the 200 Area (Reference P1 53).

Since 1953, the 325 Building Radiochemistry Processing Laboratory has supported a
wide variety of Hanford Site operations, consisting of laboratory examinations and
studies, analyses of fuel reactor samples, and characterization of the chemical and
physical properties of tank wastes and immobilized forms of plutonium. Initial
325 Building missions included production and process improvement support for the
Reduction Oxidation Facility (REDOX) and uranium metal recovery operations. Actinide
separation studies were conducted to develop techniques to reduce activity in high-level
waste prior to disposal. Other missions included production of radioactive lanthanum,
temporary technical support to the bismuth phosphate process, support studies for
tritium production, and basic investigations of plutonium chemistry. The 325 Building
mission also included support to the Plutonium-Uranium Extraction Plant (PUREX), the
Recovery of Uranium and Plutonium by Extraction Facility (RECUPLEX), and Plutonium
Recovery Facility (PRF) production processes (Refer to Section 4.3).
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Waste Stream: RLM325D.001

Summary Category Group: S5000 Debris Waste

Waste Matrix Code Group: Heterogeneous Debris

Waste Matrix Code: S5400 Heterogeneous Debris
TRUPACT-11 Content Code (TRUCON): RH 125/RH 225

Maximum Layers of Confinement: Six (inside Standard Waste Box [SWB] or
55-gallon containers)

Waste Stream Description:

Analyses performed in glove boxes, fume hoods, and hot cells included a wide variety
of electrochemical, spectrophotometric, potentiometric, amperometric, and physical
tests that generated primarily inorganic (e.g., aluminum- and iron-based metal, glass,
ceramics, and asbestos) and organic debris (e.g., plastic, rubber, paper, cloth, wood)
waste materials. Materials associated with waste packaging include plastic liners and
absorbents (e.g., kitty litter, vermiculite, diatomaceous earth) (References 0001, 0003,
P050, and U001). Specific waste items may include diaper paper, wipes, towels,
protective clothing, cardboard, metal cans, aerosol cans, High Efficiency Particulate Air
(HEPA) filters, stainless-steel tubing, plastic pipe, lead (e.g., bricks and sheeting), sheet
metal, polyethylene bottles, failed machinery, alkaline batteries, circuit boards,
incandescent bulbs, light ballasts, used lab ware (e.g., beakers, pipettes, vials, and
tubing), gloves (e.g., leaded, cloth, leather, rubber, and Hypalon), lab equipment
(e.g., balances, drying ovens, heating mantles, pumps, and reaction vessels),
thermometers, tape, concrete, non-asbestos insulation, plumbing fixtures, ladders,
step benches, and tools (screw drivers, wrenches, and shears). Absorbed combustible
liquids such as oils, sample residues from fuel pellets, tank waste, ceramics and
grouted plutonium in cans, have also been placed in some containers (Refer to
Section 5.4.1).

As discussed in Section 5.4.2, U-238 and Pu-239 are the two predominant
radionuclides by mass, and Pu-241 and Am-241 are the two predominant radionuclides
by activity. It should be noted that while U-238 is the most prevalent radionuclide by
mass, it was reported in only 89 of 267 containers (e.g., 33 percent) evaluated. This
supports the initial assessment that Pu-239 and Pu-240 are the two predominant
radionuclides by mass in most containers.

EPA hazardous waste numbers (HWNs) assigned to this debris waste stream are D004,
D005, D006, 0007, D008, D009, 00 10, DOl11, D022, D027, D028, D029, D030, D034,
D037, D043, FOOl, F002, F004, and F005 (Refer to Section 5.4.3).

Based on the review of the container documentation and waste management practices,
prohibited items may have been included in containers in waste stream RLM325D.OO1
at the time of generation. Waste management practices prohibited the packaging of
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free liquids or unused reagents; however, because liquids were neutralized, absorbed,
and cemented, they may be present in residual amounts due to dewatering or
condensation. The AK identified that cans greater than 4 liters in volume (e.g., 5-quart,
4-gallon, and 5-gallon cans) with crimped or taped lids may be present. Aerosol cans
were not segregated from the waste until the early 1980s and may be present in
containers generated prior to this time. Prior to shipment, COP will perform radiography
on the containers to verify the absence of prohibited items. Any container found to
contain a prohibited item during radiography will be remediated by Host site personnel
in accordance with the Hanford Waste Acceptance Criteria prior to returning to CCP for
characterization (Reference P051).

From 1970 to 1978, waste containing contamination that easily became airborne and
that was to be placed in 55-gallon containers was required to be placed in an "inner
container" (e.g., sheet plastic). In 1978 a polyethylene container liner was required. In
1981, the polyethylene container liners were required to be "horsetailed" and taped shut
before the container lid was installed. The use of 1lO-mil clear plastic 8- and 15-inch
bags that were twisted (horsetail) were bagged out and placed in the 55-gallon
containers. From approximately 1983 through 1987, single heat-sealed bags
approximately five feet (ft) in length were used. As necessary (i.e., due to the presence
of contamination on the outside of the bag), additional bags may be placed around bags
of waste bagged out of a glovebox. Padding and tape were used to cover sharp
projections on materials such as broken glass items. Containers in the RLM325D.0O1
waste stream may therefore have up to six layers of confinement in the 55-gallon
container (i.e., five inner bags and one liner bag).

Various sizes of metal cans, including 4-quart, 5-quart, and 5-gallon paint cans and
4-gallon slip lid cans, were used to remove TRU waste from hot cells. These cans will
contain waste items, but empty containers (e.g., used to transfer items to the glove
boxes and hot cells) may also be present in the waste. These metal cans were placed
into lined 55-gallon containers. All containers will be screened for prohibited items
(e.g., sealed containers greater than 4 liters) and any non-compliant containers will be
remediated to WIPP-WAC standards.

Until 1998, liquid waste from the hot cells and from designated laboratory sinks were
disposed of in the Radioactive Liquid Waste system and routed to the 340 Building.
However, small amounts of liquid waste from the hot cells were historically solidified in
5-quart cans by evaporation or using diatomaceous earth or cement and vermiculite.
Corrosive liquids were neutralized prior to solidification. For these reasons, ignitable,
corrosive, and reactive liquids are not expected to be present in any quantity in waste
stream RLM325D.001; the absence of prohibited amounts of liquids will be verified
during radiography prior to shipment.
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3.0 ACCEPTABLE KNOWLEDGE DATA AND INFORMATION

This AK Summary Report summarizes the information collected by COP to satisfy the
transportation and waste acceptance requirements for the transfer of TRU waste
between sites. The information collected includes documentation to be used by the
receiving site to develop the AK required by the WIPP-WAP and WIPP-WAC
(References 2 and 3). This report provides the transportation information required for
shipment of TRU waste in accordance with the COP OH-TRAMPAO (Reference 4).

This report has been prepared by COP for OH TRU debris waste generated at the
Hanford Site to be shipped to the WIPP. The debris waste described in this report
consists of wastes originally generated in the 325 Building Radiochemistry Processing
Laboratory. Some of the waste will be repackaged at T Plant or Waste Receiving and
Packaging (WRAP) by Hanford personnel. A majority of the sources collected consist
of the AK documentation originally compiled by Hanford to develop the AK for
OCP-PK-RL-1 02, The Hanford 325 Building Radiochemical Processing Laboratory
Contact-Handled Transuranic Debris Waste 85-Gallon Overpacked Drums
(Reference 5). These Hanford sources include facility safety basis documentation,
standard operating procedures, waste packaging documentation, generator and storage
facility waste records, materials safety data sheets (MSDSs), and interviews with facility
personnel. Additionally, COP has compiled and reviewed the Hanford characterization
procedures and resulting documentation (e.g., radiography, headspace gas, and assay
batch data reports) generated to supplement the data previously collected.

The DOEJTRU-1 0-3425, Annual Transuranic Waste Inventory Report
(ATWIR) - 2010, identifies a previous OH debris waste stream for the 325 Building
Radiochemistry Processing Laboratory (Reference 9):

* ATWIR Waste Stream Number: RLM325D001-S
* ATWIR Waste Stream Name: Not available in ATWIR
* ATWIR Waste Stream Description: Not available in ATWIR
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4.0 REQUIRED PROGRAM INFORMATION

This section provides waste management program information, including a brief history
of the 325 Building Radiochemistry Processing Laboratory, a summary of its missions, a
discussion of the operations associated with the generation of TRU waste, and a
description of the TRU waste management program.

4.1 Facility Location and Description

The Hanford Site is located in southeastern Washington State near the Tni-Cities area of
Richland, Kennewick, and Pasco as shown in Figure 1, Location of Hanford Site. The
locations of the major areas of the Hanford Site are shown in Figure 2, Location of the
Major Areas at the Hanford Site. The 325 Radiochemistry Processing Laboratory is part
of the 300 Area located in the southeast corner of the Hanford Site as illustrated in
Figure 2 and Figure 3, 300 Area Layout (References P041, P043, and P052).

4.2 Facility Mission

4.2.1 Hanford Site

Generation of radioactive solid waste at Hanford coincided with plutonium production for
defense purposes that first began in 1944. The Hanford Site was constructed to
produce plutonium for the Manhattan Project during World War 11. The primary mission
of the Hanford Site pertaining to national defense and nuclear weapons production
included fuel and target fabrication; plutonium production reactor operations; chemical
separations; component fabrication; and research, development, and testing. Since the
plutonium production mission ended, the Hanford Site mission has changed to
environmental management "to safely clean up and manage the site's legacy waste"
and to develop and deploy science and technology (References P041, P042, P052, and
P 153).

The Hanford Site is divided into several areas where defense and nuclear weapons
production took place. Operations generating TRU waste were conducted primarily at
the 100, 200, and 300 Areas at the site (References P041, P042, P052, and P401).

A total of nine plutonium production reactors operated at the 100 Area from
September 1944 until December 1986. These reactors were light water cooled,
graphite moderated, and fueled with solid or bored metal uranium rods. Eight of the
reactors (B, D, F, H, DR, C, KE, and KW, in order of construction) were "single pass"
reactors and used exclusively for defense purposes (e.g., plutonium production).
"Single pass" refers to the use of cooling water taken from the Columbia River and
passed through the reactor piles only once for cooling before being discharged back to
the river. The ninth reactor (N Reactor) was unique in that it recycled cooling water and
was also a dual-purpose reactor that was capable of making electrical power and
weapon- or fuel-grade plutonium. N Reactor was used for domestic power production
from 1966 until 1986 (References P041 and P052).
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The 200 Area is separated into the 200 East and 200 West Areas. The 200 East and
200 West Areas were originally built as "twin" operations, with both areas containing a
Cell Building (B Plant and T Plant, respectively) and a Bulk Reduction Building. These
facilities chemically dissolved irradiated fuel from the 100 Area reactors and recovered
the plutonium using the bismuth phosphate separation process. The final step of
plutonium recovery operations was housed in the 231-Z Building at 200 West. Ancillary
buildings supporting the plutonium recovery processes included analytical laboratories
housed in Buildings 222-B and 222-T (References P041 and P052).

In 200 West, the REDOX (also known as S Plant) began operations in 1951 using a
methyl isobutyl ketone extraction process and ion exchange columns to recover
uranium, plutonium, and neptunium. In 1953, the 224-U Building (U Plant) was
converted from a training facility to the Uranium Oxide (UO 3) Plant, which converted
uranyl nitrate hexahydrate from the REDOX Plant to uranium oxide. In 1956, the
231 -Z Building was converted to a research and development facility for plutonium
processing and nuclear device development for testing at the Nevada Test Site
(References P041, P052, and P402).

Also located in 200 West Area, the Plutonium Finishing Plant (PFP) began operations in
several buildings in 1949. The PFP converted plutonium nitrate to metal, performed
casting and machining operations for weapons components, and recovered plutonium
from waste and scrap generated at other Hanford and offsite facilities. The PEP began
processing Pu nitrate to create buttons in 1952, and in the late 1960s participated in
extended programs that prepared plutonium oxides for commercial nuclear experiments
and development. As the need for additional plutonium scrap recovery capabilities
became greater, the PRE was established to replace the RECUPLEX facility for
recovering plutonium through incineration and solvent recovery from a range of scrap
items, including incinerator ash, crucibles, and dissolver heels (References P041, P052,
P071, P231, P405, and P502).

Facilities in the 300 Area of the Hanford Site have had diverse missions. Some facilities
were dedicated to the manufacture of uranium fuels for the 100 Area production
reactors. Most of these facilities were not designed for handling TRU materials and
therefore are not TRU waste generators. Other facilities, such as the 308 Building,
were designed to manufacture plutonium oxide and/or mixed plutonium-uranium oxide
fuels for research reactors in the 300 and 400 Areas of the Hanford Site. Some
facilities, such as the 324 Building and 325 Building hot cells, focused on research and
development, fuel element performance evaluation, and high activity waste solidification
studies. These facilities were the principal generators of TRU waste in the 300 Area.
TRU solid and liquid wastes from these facilities were shipped to the 200 Area for
disposition (References P041, P052, and P071).

Since the 1960's, the Hanford Site has accepted waste generated from numerous
offsite U.S. Department of Energy (DOE) facilities. It is estimated, that 20 percent by
volume of the defense TRU waste generated in the United States is stored at the
Hanford Site. Approximately half of the retrievably stored OH TRU waste was stacked
in modules on asphalt pads or aboveground buildings in the 200 East and
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200 West areas and the other half was placed in gravel earthen trenches. TRU waste
unsuitable for asphalt pad storage because of size, chemical composition, security
requirements, or surface radiation was packaged in reinforced wood, concrete, or metal
boxes and stored in dry waste trenches. The trenches were covered with plywood and
plastic reinforced nylon sheeting and backfilled with dirt (References P041, P052, P4 14,
and P415).

Since 1970, approximately 37,400 suspect TRU waste containers have been placed in
retrievable storage at the Hanford Site. Initially, waste containers were placed
horizontally in trenches with direct soil cover. Then, for a brief period of time (1972 to
1973), they were stacked on an angle in an engineered storage configuration known as
Trench V-7. This storage methodology proved to be too expensive to implement, hence
the concept for storage on asphalt pads was adopted in 1972. Storage in gravel
trenches continued after 1972; however, the containers were then stacked vertically.
The earthen trenches during this later period were used primarily for biological,
classified, and other special-case OH TRU waste. After 1974, containers and boxes of
OH TRU waste were stored upright in trenches with asphalt or plywood bottoms,

Iplywood and plastic tarps covering the containers, and 4 ft of earth over the tarp cover.
TRU waste continued to be placed in trenches until 1989 (Reference P041, P052, P414,
and P415).

In 1985, an aboveground building, the Transuranic Storage and Assay Facility
(TRUSAF), was opened for storage of TRU waste until its inactivation in 1996. The
Central Waste Complex (CWC), which consists of 20 storage buildings, currently stores
TRU waste. In 1987, the Hanford Site stopped disposing of mixed waste in unlined
trenches and began to store these wastes in aboveground facilities at the CWC
exclusively (Reference P041, P048, and P052).

Hanford began retrieving containers from the TRUSAF in 1996, containers from the
Iburial grounds are sent for processing to the WRAP Facility in the 2336W Building. The
WRAP was designed to receive, confirm, repackage, certify, treat, store, and ship OH
TRU and low-level radioactive waste. The WRAP Facility is comprised of three
buildings: 2336W, the main processing facility (also referred to generically as WRAP);
2740W, an administrative support building; and 2620W, a maintenance support building
(References P414, P415, and P416).

WRAP is a 4,800-square-meter pre-engineered metal building with a ground floor and
partial second floor. The building layout accommodates seven functional areas: the
building entry; waste shipping and receiving; nondestructive examination and
nondestructive assay; waste processing; control and computers; heating, ventilation, air
conditioning, electrical, and mechanical; and personnel support (change rooms)
(Reference P416).

T Plant, built in 1944, is a canyon-type facility that has been adapted for various waste
management functions. Operations within this facility include treatment of WIPP
non-compliant waste items, and repackaging of TRU waste. T Plant remediation and
repackaging operations are performed in a glovebag within a Permacon structure to



Controlled
Copy

CCP-AK-RL-1 02, Rev. 1 Effective Date: 01/19/2011
CCP Acceptable Knowledge Summary Report Page 15 of 69

eliminate the spread of contamination. When the glovebag is determined to exceed a
set fissile gram equivalent loading, it is placed into a container being repackaged
(with the container's paperwork updated accordingly) or into a new container.

4.2.2 325 Building Radiochemistry Processing Laboratory

The 325 Building Radiochemistry Processing Laboratory supported a wide variety of
Hanford Site operations, including those at the 100, 200, and 300 Areas, and consisting
of laboratory examinations and studies, analyses of fuel reactor samples, and
characterization of the chemical and physical properties of tank wastes and immobilized
forms of plutonium (References C001, P012, P016, P027, P041, and P045).

The 325 Radiochemistry Processing Laboratory was built in 1953 to house and handle
multi-curie and high activity chemical development work. The laboratories were
furnished with hoods and glove boxes designed for handling radioactive materials. The
325 Building was constructed in 1953 with eight 6 ft x 6 ft x 5.5 ft hot cells with
2.5 ft-thick concrete walls and stainless-steel liners. Three additional hot cells were
added when the High-Level Radiochemistry Annex was added to the facility in 1960.
The largest (A-Cell) was 15 ft x 16 ft x 6 ft. The other two cells (B- and C-Cells) were
15 ft x 7 ft x 6 ft. Four-ft thick concrete walls with steel liners surrounded these larger
cells. Combined, these two analytical facilities were the largest laboratories at Hanford.
Figure 4, 325 Building Radiochemistry Processing Laboratory Layout illustrates the
layout of the 325 Building Radiochemistry Processing Laboratory. Analyses were
performed in glove boxes, fume hoods, and hot cells using a wide variety of general
chemical and physical tests (References P041, P043, P045, and P052).

IThe 325 Building contains a total of approximately 140,000 square ft of laboratory
space. In the 1 960s, the building operated as many as 50 laboratories and 11 hot cells.
All 11 hot cells were equipped with remote manipulators, periscopes, and lead glass
windows. Liquids generated in each hot cell drained to a holding and sampling tank
(Reference P041).

The 325 Building Radiochemistry Processing Laboratory was first operated by General
Electric (1953 to 1965), after which operations were transferred to Battelle Northwest
Laboratories (BNWL). In 1970 operations were split between BNWL and Westinghouse
Hanford and remained in this configuration until the entire facility was transferred to the
current contractor, Pacific Northwest National Laboratories (PNNL), in 1987. Initial
325 Building missions included production and process improvement support for the
REDOX and uranium metal recovery operations. Actinide separation studies were
conducted to develop techniques to reduce activity in high-level waste prior to disposal.
Other missions included production of radioactive lanthanum, temporary technical
support to the bismuth phosphate (BiPO4) process, support studies for tritium
production, and basic investigations of plutonium chemistry. The 325 Building mission
also included support to the PUREX plant, the RECUPLEX Facility, and PRF production
processes (References P041, P045, P231, P400, P403, and P503).
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In the 1960s, the 325 Building supported National Aeronautics and Space Agency
(NASA) and medical isotope development campaigns. A number of new techniques
were developed involving separation and fractionation technology. Specific isotopes,
including strontium-90, cesium-i 37, curium-244, americium-241, and promethium-i 47,
were isolated using ion exchange, carrier precipitation, solvent extraction, and
combinations of these and other methods. The feed material was generally high-level
waste from PUREX or waste from the Shippingport Nuclear Power Plant. During these
years, Hanford was the only supplier in the world of promethium-147, which was used in
the development of the artificial heart. Also, during the same time period, experiments
involving the recovery of plutonium-238 from irradiated neptunium-237/aluminum
targets were conducted in the C-Cell (References P041, P400, and P403).

The 325 Building was involved in Fast-Flux Test Facility (FFTF) fuels characterization
during the 1970s and 1980s. In the late 1970s and early 1980s, the laboratory analyzed
Exxon enriched uranium samples. These samples were submitted as sweepings from
the process line glove boxes in the Exxon facility located adjacent to the Hanford Site.
In approximately 1987, vitrification processes were being developed at other 300 Area
facilities for disposition of high-level waste, and 325 Building personnel in the shielded
analytical facility worked on samples from these processes (References 0004, P041,
and P503).

After 1980, the hot cells were used for characterization of materials associated with
leach testing of vitrified wastes, spent nuclear fuel examination, post-irradiation
examination of the boron thermal shield from N Reactor, and characterization of
neutralized cladding removal waste. Waste solidification tests were performed in A-Cell
and other work in support of the Nuclear Waste Vitrification Project (NW\VP) was
performed in the A-, B- and C-Cells from 1977 to 1980 (Reference C004).

In the late 1980s, operations to characterize tank waste began and continued through
the 1 990s. Many of the sampling and analytical techniques used for tank waste
characterization at the Hanford Site were developed by the 325 Building personnel.
Other radiochemistry work conducted in the cells included tests of fuel for iodine control,
uranium dissolution methods for N-Reactor, and experiments in strontium recovery.
Analyses of fuel and mixed oxide (MOX) materials using electrochemical,
spectrophotometric, and physical tests were performed in the 1980s and continued into
the early 1990s. The studies associated with leach testing of immobilized Pu-containing
waste forms, tank waste characterization, and ion-exchange were conducted in the
Shielded Analytical Laboratory and the A- and B-Cell from the mid-i 980s, to the
beginning of 2000. In addition, the 325 Building has been operated as a Treatment
Storage and Disposal (TSD) facility since 1993 and has operated as part of an overall
Hazardous Waste Treatment Unit (HWTU) for the Hanford Site since that time
(References CO0l, P004, P030, P032, P033, P034, P035, P038, P041, and P050).
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4.3 Defense Waste, Spent Nuclear Fuel, and High-Level Waste

4.3.1 Defense Waste Assessment

The WIPP-WAC (Reference 3) requires generator sites to use AK to determine if the
TRU waste streams to be disposed at WIPP meet the definition of TRU "defense"
waste. Based on guidance from the DOE, TRU waste is eligible for disposal at WIPP if
it has been generated in whole or part by one of the atomic energy defense activities
listed in section 10101 (3) of the Nuclear Waste Policy Act of 1982 (NWPA)
(Reference 8). Based on the review of AK, TRU waste generated by 325 Building
operations are contaminated with materials from atomic energy defense activities
conducted in the facility and contaminated with radiological materials examined in the
laboratory from atomic energy defense activities for the following activities:

* Defense nuclear materials production
" Defense nuclear waste and materials by-products management
" Defense research and development

The historical mission of the Hanford Site was to produce nuclear materials
(e.g., plutonium) for defense purposes. As described previously, the 325 Building has
provided support to a variety of defense nuclear materials production activities at
Hanford, including the following (References C001, 0004, P041, P045, P052, P071,
P231, P400, P401, P402, P403, P405, P406, P407, and P503):

* REDOX - Operations were conducted in the REDOX facility to recover plutonium
(as plutonium nitrate) and to concentrate the plutonium for transfer to PEP, where
the plutonium nitrates were purified and converted to plutonium metal or oxide.

" PUREX - The PUREX facility replaced earlier fuel dissolution and plutonium
separation facilities and produced plutonium nitrate solutions for further
processing at PEP.

" PRE - Plutonium was received from DOE and other (e.g., West Valley) sources
under the Plutonium Recycling Program, conducted to reclaim economically
valuable plutonium for use in weapons, research, or fueling breeder reactors
such as FETE. Much of this plutonium had been produced in reactors at Hanford
and Savannah River, which were operated for defense-related purposes.

" N-Reactor - Designed to be a dual purpose reactor (e.g., producing both
plutonium and electricity), N-Reactor began producing plutonium in March 1964
and electrical power sometime later. Erom 1965 to 1967, tritium (also used in
nuclear weapons) was produced at N-Reactor using fuel elements manufactured
in the 333 Facility.

More recently, the 325 Building has continued to support defense activities associated
with defense nuclear waste and by-product management. Samples of tank waste



Controlled
Copy,

CCP-AK-RL-102, Rev. 1 Effective Date: 01/19/2011
CCP Acceptable Knowledge Summary Report Page 18 of 69

(e.g., sludge and liquid) resulting from fuel dissolution and plutonium separation for
defense purposes have been and continue to be analyzed in the 325 Building
laboratories (References P041, P042, P043, P045, P050, P053, P054, and P055).

The RLM325D.001 waste stream also contains waste that was generated during
defense research and development activities. In particular, studies were conducted in
the 325 Building that were part of the NWVP intended to treat tank sludges resulting
from years of processing weapons materials at the Hanford Site. Other research
projects involved work on the development of waste forms suitable for long term
disposal (such as ceramics) and analysis of Rocky Flats oxides (References 0004 and
P04 1).

Due to the nature of the analytical work performed, defense-related analyses were
carried out concurrent with other, potentially non-defense, projects across the Hanford
Site that required analytical characterization. During these analytical activities, and
because of the waste management practices in place at the 325 Building, no attempt
was made to segregate the waste originating from non-defense and defense-related
processes. Because segregation of waste into defense and non-defense portions is not
feasible, waste stream RLM325D.001 is eligible for disposal at the WIPP
(References 0001 and P041).

4.3.2 Spent Nuclear Fuel and High-Level Waste Assessment

The Public Law 102-579, The Waste Isolation Pilot Plant Land Withdrawal Act
(Reference 7), prohibits the disposal of spent nuclear fuel and high-level waste as
defined by the NWPA at the WIPP (Reference 8). High-level waste is defined by the
NWPA as "the highly radioactive material resulting from the reprocessing of spent
nuclear fuel, including liquid waste produced directly in reprocessing and any solid
material derived from such liquid waste that contains fission products in sufficient
concentrations, and other highly radioactive material that the Commission, consistent

Iwith existing law, determines by rule requires permanent isolation" (References 12 and
P073).

According to the NWPA, spent nuclear fuel is "fuel that has been withdrawn from a
nuclear reactor following irradiation, the constituent elements of which have not been
separated by reprocessing." DOE Order 435.1 -1, Radioactive Waste Management
Manual (Reference 14) expands on this definition to clarify that "test specimens of
fissionable material irradiated for research and development only, and not production of
power or plutonium, may be classified as waste, and managed in accordance with the
requirements of this Order when it is technically infeasible, cost prohibitive, or would
increase worker exposure to separate the remaining test specimens from other
contaminated material." Pursuant to this definition the DOE has identified that waste
resulting from reprocessing spent nuclear fuel is incidental to reprocessing and is not
high-level waste. The determination of waste incidental to reprocessing is made using
either the citation process or evaluation process as explained in DOE Manual

I435.1 -1 (References 13 and P074).
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The citation process refers to those reprocessing waste items of the type that were
discussed in the Statement of Proposed Policy for Appendix D, 10 Code of Federal
Regulations (CFR) Part 50, as not being high-level waste. These radioactive wastes
are the result of reprocessing plant operations, including:

* Contaminated job wastes - a general category of wastes generated during
high-level waste transfer, pretreatment, treatment, storage, and disposal
activities. Included are protective clothing, personal protective equipment (PPE),
work tools, ventilation filter media, and other job-related materials necessary to
complete high-level waste management activities

* Sample media (e.g., sampling vials, crucibles, other hardware)

* Decontamination media and decontamination solutions (e.g., swabs, other
decontamination-related materials)

" Laboratory clothing, tools, and equipment.

The RLM325D.001 waste stream contains laboratory wastes, such as paper, PPE,
filters, used glass ware (e.g., beakers, pipettes, vials, and tubing), and other debris
items. Absorbed liquids, including sample residues from fuel pellets, tank waste,
ceramics and wastes resulting from spill clean-up and decontamination activities, are
also present in the RLM325D.001 waste stream. Therefore, this waste stream has
been determined to be waste incidental to reprocessing in accordance with the citation
process as described in DOE M 435.1-1. This determination was submitted to and
approved by the DOE Richland Operations Office in December 2006 (References C009
and C01 0). Therefore, the waste is not a spent nuclear fuel, not high-level waste, nor a
waste historically managed as high-level waste, and is eligible for disposal at WIPP as
TRU waste (References 7, 8, P073, and P074).

4.4 Description of Waste Generating Operations

This section describes the waste generating activities that occurred at the 325 Building.
Section 5.4 describes the types of waste generated. Section 5.5 provides the
packaging discussion. The chemicals used at the 325 Building are listed in
Table 5-5, Waste Stream RLM325D.O01 Material and Chemical Inputs, in Section 5.4.3.

Over its operational history, the 325 Building Radiochemistry Processing Laboratory has
supported a wide range of activities and projects. Due to the number and nature of the
specific projects conducted, development of a comprehensive process flow diagram is
not feasible; however, process inputs and waste stream specific outputs are described
in this report. The following processes contributed to this waste stream. Figure 5,
Typical Laboratory Analysis Flow Diagram provides a typical process flow diagram for
operations conducted in the facility (References P040, P050, and U003).

The 325 Building Radiochemistry Processing Laboratory houses several laboratories
and hot cells (used for high activity samples containing fission products). The
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laboratories are furnished with hoods and glove boxes designed for handling radioactive
materials. Hot cells are used for examination of radioactive materials, (including those
associated with leach testing of vitrified wastes from the tank farms), spent nuclear fuel
and characterization of neutralized cladding removal waste, and post-irradiation
examination of the boron thermal shield from N-Reactor (References P041, P274, and
P503).

The 325 Building housed, and continues to house, a wide range of laboratory and
research and development projects at the Hanford Site. Examples of the types of
projects supported include (References P082, 01 12, P231, P274, P502, P503, and
P504):

* Isolation and separation of plutonium and other radionuclides (including tritium,
Am-241, Pu-239, Cm-244, Cesium(Cs)-137, Sr-90, and Pm-147) from irradiated
fuel and target materials;

* Evaluating the chemical durability of ceramic, glass, and cemented monolithic
waste forms;

" Evaluating and testing physical properties and pretreatment and vitrification of
tank waste;

* Characterization leach testing of waste glass and spent fuel;

" Performing spent nuclear fuel characterization and performance testing;

* Process control studies for plutonium recovery; and

* Supporting decontamination and decommissioning (D&D) activities across the
Hanford Site.

Operations in the 325 Building can be divided into two general types: laboratory
operations and hazardous waste treatment operations. These operations will be
described separately in the following sections (Reference U001).

4.4.1 Laboratory Operations

Laboratory operations performed at the 325 Building encompassed four broad areas of
activity: sample preparation, analytical operations, process development support
(e.g., research and development), and general laboratory operations
(e.g., maintenance, radiological surveys and control, and spill cleanup)
(Reference P050).

Typical debris waste items from laboratory operations include stainless-steel vessels,
Teflon gaskets, glassware, wipes, plastic, sample residues, thermometers, glovebox
gloves, and hand tools (e.g., tweezers and forceps). Laboratory operations generate
liquid waste that may be highly acidic (nitric acid) and/or contain a high level of chlorine.
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This liquid waste is neutralized, and heavy metals that may be present are precipitated
as hydroxides and are filtered from the solution. Chlorine, if present above 0.01 Molar
(M) limit, may be removed through silver nitrate precipitation. The treated liquids are
then discharged to the Radioactive Liquid Waste System (before 1998) or the
325 Building Hazardous Waste Treatment Units (after 1998). Organic waste is
segregated from the aqueous waste prior to neutralization to minimize treatment
requirements (References P01lO, P01ll, P01 6, P020, P054, P080, and U003).

4.4.1.1 Sample Preparation

Sample preparation includes a variety of activities prior to the actual examination of
samples. These steps may include (References 0001, P010, P018, P019, P020, P028,
P040, P050, P054, P055, and U003):

* Sample fabrication (for example, coring a mixed oxide pellet and then washing
the core in deionized water);

* Sample dissolution (dissolving the sample in hot, acid solutions [e.g., nitric,
hydrofluoric, or sulfuric acid]);

* Sample mounting/cleaning (which may involve mounting the sample specimen
using a combination of clay, paper, and a weak adhesive, and drying/cleaning
the sample) with an organic solvent (e.g., ethanol, propanol, or acetone); and

* Pyrohydrolysis to remove fluoride and chloride from uranium oxide powder and

pellets, plutonium dioxide powder, and mixed oxide powder and pellets.

4.4.1.2 Analytical Operations

Analyses conducted at the 325 Building Radiochemistry Processing Laboratory involved
a variety of standard methods, including the following (note that chemicals identified as
being used in the process are listed in parentheses) (References CO0l, P004, P01ll,
P015, P016, P017, P021, P022, P023, P024, P029, P032, P033, P034, P040, and
P050):

* Inductively coupled plasma-mass spectroscopy (ICP-MS) - used for bulk
elemental chemical analysis of any material or substance (including water,
biological materials, inorganic materials, environmental samples, and geological
samples);

* Inductively coupled plasma-atomic emission spectroscopy (ICP-AES) - used to
determine trace elements in matrices (including unfiltered ground water, aqueous
samples, toxicity characteristic leaching procedure [TCLP] and extraction
procedure [EP], extracts, industrial and organic wastes, soils, sludges,
sediments, and other solid wastes) following digestion (e.g., dissolution in nitric
acid) prior to analysis;



Controlled
Copy

CCP-AK-RL-1 02, Rev. 1 Effective Date: 01/19/2011
CCP Acceptable Knowledge Summary Report Page 22 of 69

" Kinetic phosphorescence - used to determine uranium and lanthanides in
various matrices following digestion (e.g., dissolution using nitric and hydrofluoric
acids);

* Thermog ravi metric analysis-mass spectrometry (TGA-MS) - used to
simultaneously determine the change in weight of a material (either as a function
of increasing temperature or isothermally as a function of time) and the identity
and concentrations of vapors generated during heating;

* Coulometric titration of plutonium and uranium - used to measure plutonium and
uranium concentrations in solution by measuring the concentration of specific
ions using a constant electrical current flowing through the solution
(e.g., hydrochloric acid);

* Amperometric titration of plutonium - used to measure plutonium concentrations
in solution by means of titration in which the equivalence (end) point is identified
through measurement of an electric current (e.g., nitric acid, mercury, and silver
oxide);

* Thermogravimetry - used to measure the oxygen-to-metal ratio of plutonium and
uranium oxides;

* Thermal ionization mass spectrometry (TIMS) - used to measure the isotopic
abundances of plutonium and uranium in uranium oxide and nitrate, plutonium
oxide powder and nitrate, and mixed oxide (to separate Pu and U - nitric acid,
ferrous ammonium sulfate, and ion exchange resins; to prepare the heating
filament - acetone, toluene, isopropyl alcohol, and benzene);

* Potentiometric titration - used to determine the concentration of uranium in
uranium oxide powder and pellets, mixed oxide powder and pellets, and uranyl
nitrate solutions (e.g., phosphoric acid, sulfamic acid, and potassium
d ich romate);

" Ion-selective electrode measurement - used to quantify the concentration of
fluoride removed from uranium oxide powder and pellets, plutonium dioxide
powder, and mixed oxide powder and pellets;

* Constant current coulometry - used to quantify chloride and water in uranium
oxide powder and pellets, plutonium dioxide powder, and mixed oxide powder
and pellets;

* Spectrophotometry - used to quantify chloride and tungsten in uranium oxide
powder and pellets, plutonium dioxide powder, and mixed oxide powder and
pellets (depends on the ion to be detected, for example mercuric thiocyanate for
chloride; hydrochloric acid, hydrofluoric acid, and nitric acid for tungsten);
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"Gas chromatography - used to quantify the amount of carbon in uranium oxide
powder and pellets, plutonium dioxide powder, and mixed oxide powder and
pellets;

* Kjeldahl spectrophotometry - used to quantify the amount of trace nitrogen
(as nitride) in uranium oxide and mixed oxide powder and pellets
(e.g., hydrochloric acid, hydrofluoric acid, and sodium hydroxide);

* Fusion and gas chromatography - used to determine total nitrogen in samples of
uranium oxide, plutonium dioxide, and mixed oxide powder and pellets;

* Combustion and iodometry - used to determine sulfur in samples of uranium
dioxide, plutonium oxide, and mixed oxide powder and pellets (hydrochloric acid);

* Combustion and turbidimetry - used to determine sulfur in samples of uranium
oxide powder and pellets, plutonium dioxide powder, and mixed oxide powder
and pellets (hydrochloric acid);

" Emission spectrography (direct read and photographic) - used to determine rare
earth elements in samples of uranium oxide, mixed oxide, and plutonium oxide
using solvent extraction (hydrofluoric acid, nitric acid, boric acid, hydrochloric
acid, methanol, perchloric acid, and xylene);

* Spark source mass spectrography - used to determine impurities in samples of
uranium oxide, plutonium oxide, and mixed oxide;

* Anion exchange and alpha analysis - used to determine Am-241 in unirradiated
and irradiated samples of uranium oxide, plutonium oxide, and mixed oxide;

* Gamma spectrometry - used to determine Am-241 in unirradiated samples of
plutonium oxide and mixed oxide (nitric acid);

" Vacuum outgassing - used to determine gas content of uranium, plutonium, and
mixed oxide in pellet form;

* Combustion and infrared spectrometry - used to measure carbon and sulfur in
samples of uranium, plutonium, and mixed oxide powders and pellets;

* Modified Brunauer, Emmett, and Teller method - used to determine the surface
area of uranium, plutonium, and mixed oxide powders;

* Sedimentation and x-ray scattering - used to determine particle size distributions
of uranium oxide, plutonium oxide, and mixed oxide;

* Mercury displacement - used to determine the density and open porosity of
uranium, plutonium, and mixed oxide as pellets and pellet fragments
(e.g., mercury, isopropyl alcohol);
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* X-ray diffraction - used to obtain various measurements (e.g., lattice parameters,
crystallite size, residual stress, orientation effects) of a variety of solid materials,
including metals, nonmetals, inorganic, and organic materials in the form of
powder, sludge or paste, monoliths, sheets, wires, and other forms;

* Leach testing - used to determine leaching rates of radioactive and
non-radioactive constituents from solid materials (e.g., vitrified waste forms)
(nitric acid, sodium hydroxide, solvent for cleaning/drying specimens [for
example, acetone, ethanol], hydrofluoric acid); and

* Ion chromatography - a form of liquid chromatography that uses ion-exchange
resins to separate atomic or molecular ions in aqueous samples based on their
interaction with the resin.

4.4.1.3 Process Development Support

Historically, the 325 Building Radiochemistry Processing Laboratory supported a variety
of plutonium recovery and purification processes used at Hanford. These processes
evolved and knowledge was gained throughout the production history of Hanford, and
included the following processes (note that chemicals identified as being used in the
process are listed in parentheses) (References P050, P052, P082, 01 12, P231, P400,
P401, P402, P403, P502, P503, and P504):

* Bismuth Phosphate Process (nitric acid, phosphoric acid, hydrofluoric acid, oxalic
acid, and sodium dichromate);

* REDOX process (methyl isobutyl ketone, aluminum nitrate, ceric ammonium
nitrate, nitric acid, sulfuric acid, and oxalic acid);

" PUREX and Metal Recovery (processes are very similar) (tributyl phosphate,
kerosene, nitric acid, oxalic acid, ammonium fluoride, sodium hydroxide, sulfuric
acid, and ceric ammonium nitrate);

* RECUPLEX process (tributyl phosphate, carbon tetrachloride, nitric acid, oxalic
acid, and hydrofluoric acid); and

" PRF process (tributyl phosphate, carbon tetrachloride, dibutyl butyl phosphonate,
butanol, kerosene, and phosphoric acid).

In addition, the 325 Building Radiochemistry Processing Laboratory supported other
processes and facilities at Hanford from a research and development standpoint. For
N-Reactor, for example, the laboratory supported tests of iodine control during fuel
processing for Pu-238 recovery (involving normal paraffin hydrocarbon, nitric acid,
mercuric nitrate, silver, aluminum, and elemental iodine) and post-irradiation
examination of the boron thermal shield (made of boron carbon steel plate)
(References P041 and P082).
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4.4.1.4 Maintenance, Radiological Surveys and Control, and Spill Cleanup

Maintenance of the gloveboxes and equipment in the fume hoods resulted in the
generation of various types of waste including gloves, damaged/worn out equipment,
and filters. These materials were removed from the gloveboxes and packaged for
disposal as described previously (References C001 and P043).

Routine radiological surveys generated radioactively contaminated cotton swabs and
other survey media. Cells were routinely decontaminated to control radiation levels and
prevent cross-contamination. Chemicals used during this decontamination included
nitric acid, ethanol, acetone, many commercial (non-hazardous) products from the
Turco Corporation, and other cleansers (Reference P041).

Laboratory operations performed include sample preparation, analytical operations,
process development support and general laboratory operations (i.e. maintenance,
radiological surveys and control, and spill cleanup) (Reference P002, P003, P005,
P036, P037, P038, and P039).

Several events occurred in the 325 Building that resulted in wide spread laboratory
contamination. Glovebox and hot cell floods created ruptures in gloves and seals
causing contamination to be spread across laboratory floors. One incident was caused
by improper wiring of the laboratory vacuum system, which caused the hoods and other
containment systems to blow contamination across the laboratory. These releases
resulted in major cleanup efforts by laboratory personnel involving the decontamination
of equipment, flooring, and other surfaces. The spill liquids were collected and
packaged with vermiculite and cement in a two to one ratio. Terry cloth towels were
also used to mop up liquids and a corn oil mist was used to control the release of
airborne radioactive materials (Reference CO0l, C002, P041, P043, and P051).

4.4.2 Hazardous Waste Treatment Operations

Two HWTUs were permitted by the Washington State Department of Ecology in the
325 Building. The 325 Building HWTUs consist of Shielded Analytical Laboratory (SAL)
and the HWTU, which began operations in 1991 (SAL) and 1995 (HWTU)
(References P047 and U001).

The SAL includes Rooms 32, 200, 201, 202, and 203 (all located on the main floor) and
a double-walled tank, TK-1, located in Room 32 in the basement of the building. The
SAL serves two purposes: sample preparation and analyses of mixed waste and highly
radioactive materials for various clients and treatment of hazardous waste generated
during analytical work within the SAL and onsite and/or offsite facilities. Typical
analytical operations in the SAL include weighing, sample dissolution, sample dilution
and aliquoting, digestion, distillation, titrimetric analysis, solvent extraction, and
ion-exchange separations. Hazardous waste treatment conducted in the SAL includes
pH adjustment, ion-exchange, waste concentration by evaporation, precipitation and/or
filtration, solvent extraction, solids washing, and solidification and/or stabilization
(References COOS, P006, P007, P047, and P080).
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The HWTU consists of two rooms, Rooms 520 and 528, located in the northeast corner
of the main floor of the 325 Building. Room 520 is limited to treatment of
non-radioactive hazardous waste, while Room 528 is used for treating TRU, low-level,

Iand mixed hazardous waste. Within these rooms, waste was stored in containers
ranging from small laboratory glassware to 55-gallon containers. Treatment processes
in the HWTU are typically bench-scale operations that are portable and conducted
inside open-faced hoods or gloveboxes and involve small quantities of waste in each
batch. Treatment processes used in the unit include pH adjustment, ion-exchange,
carbon absorption, oxidation, reduction, waste concentration by evaporation,
precipitation, filtration, phase separation, catalytic destruction, and solidification and/or
stabilization (References C005, P006, P007, P047, and P080).

Wastes contributed by HWTU operations include debris items (e.g., glassware,
laboratory equipment) and small quantities of solidified liquids. Except for in-tank
treatments, hazardous waste treatments performed at the 325 Building HWTUs are
generally conducted as small bench-scale operations and may include
(References C005 and P080):

* molten salt destruction
* pyrolysis
* calcination
* chemical fixation, oxidation, precipitation, and reduction
* chlorination
* chlorinolysis
* cyanide destruction
* degradation
" ion exchange
* ozonation
* photolysis
* solvent recovery
" reverse osmosis
* liquid-liquid extraction
* liquid ion exchange

The HWTUs are used to treat hazardous waste materials generated from laboratory
operations throughout the 325 Building, and may also be used to treat waste materials
from other Hanford facilities, primarily other PNNL facilities. Samples (including tank
waste, ground water, and solid matrices) from other facilities are received and analyzed
at the 325 Building laboratories; consequently, analytical waste from the analysis of
samples from these other facilities is included in waste stream RLM325D.001. HWNs in
waste treated in the HWTUs are enveloped by the HWNs applied to other materials
(for example, tank waste samples) processed through the 325 Building laboratories, as

Idescribed in Section 5.4.3 (Reference P047).

Typical hot cell analytical processes generate liquid waste that is highly acidic and/or
may contain a high level of chlorine. The waste is segregated to minimize treatment



Controlled
Copy

CCP-AK-RL-1 02, Rev. 1 Effective Date: 01/19/2011
CCP Acceptable Knowledge Summary Report Page 27 of 69

needs and is neutralized. If heavy metals are present in the liquids before
neutralization, they are precipitated as hydroxides from the solution during neutralization
and are filtered from the solution. Chlorine is removed through silver nitrate
precipitation. Therefore, the remaining liquid waste is not ignitable, reactive, or
incompatible when transferred to the SAL tank (TK-1). Precipitated metals and other
solids are solidified and stabilized before being packaged with the other waste materials
in 55-gallon containers (References P051 and P080).

4.5 Waste Identification and Categorization

Waste materials from 325 Building Radiochemistry Processing Laboratory operations
were not segregated based on the physical form or chemical content at the time of
generation. Waste items packaged and bagged out of the gloveboxes and hot cells
were recorded on the contents inventory sheet and were placed into prepared
containers. An inventory sheet was maintained for each container as it was filled.
Items were added to lined TRU containers, and the liners and containers closed when
full. Hazardous constituents packaged in the waste containers were noted by the waste
generators on the Waste Disposal Records and Contents Inventory Sheets or identified
during radiography (e.g., free liquids or lead). Historically if Real-Time Radiography
(RTR) identified potential Resource Conservation and Recovery Act (RCRA)-regulated
items, the characterization was reviewed by the previous Hanford certified TRU Waste
Program and RCRA HWNs would be assigned to a container, as appropriate
(Reference COO01, P041, P047, U001 and U002).

4.6 TRU Waste Management

Prior to 1985, chemists controlled all containers of waste from their own individual
projects. The waste was tracked in laboratory notebooks but was disposed according
to hazard. In order for containers generated at this time to be stored at the TRUSAF or
the CWC, documentation was provided on checklists to document that waste was TRU
or mixed TRU as generated from the processes described in these notebooks. Though
RCRA-regulated chemicals and metals were identified and documented in the Solid
Waste Storage/Disposal Record forms and Contents Inventory Sheets, waste
management practices did not require the segregation of these materials
(Reference C002, P005, P041, P043, P045, and U001).

The use of standardized burial records began in about 1968. The generators were
responsible for preparing various container specific documentations to demonstrate
compliance with the applicable Hanford disposal waste acceptance criteria in force at
that time. This historical documentation includes burial records, databases, process
knowledge documents, and historical waste management documentation. Throughout

Ithe past 40 years a number of documents and databases have been used to archive
waste content data and track waste containers. Records from the early 1 970s include
information on radioactive contents, container weight, and generator. Later burial
records contain physical content descriptions and, since 1987, information on the
non-radioactive chemical waste constituents has been required. The Solid Waste
Information and Tracking System (SWITS) database is used to track the radioactive
solid waste that has been buried or stored in the 200 Area burial grounds and waste
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storage facilities. Information on SWITS has been derived from the historic burial
records. Information that can be tracked by SWITS for an individual waste container
includes generator, container type and size, storage or burial location, radioactive
contents, chemical contents, and waste form information.

As illustrated in Figure 6, TRU Waste Retrieval Diagram, prior to retrieval of the
containers from the burial ground, documentation was collected for each container;
including information from the SWITS database, burial records, location maps, and
supplemental generator records. Careful review of this documentation was performed
and compared to the observations during container retrieval to ensure proper
assignment of the container to the appropriate waste stream and ensure proper
non-WIPP certified characterization for subsequent storage and processing of the
containers in the CWC, WRAP, and T Plant facilities (References P414, P415, and
U00 1).

4.6.1 Correlation of Waste Streams Generated from the Same Building and Process

The WIPP-WAP defines a waste stream as waste material generated from a single
process or from an activity that is similar in material, physical form, and hazardous
constituents. One CH TRU debris waste stream has been delineated for the
325 Building Radiochemistry Processing Laboratory according to this definition. The
basis and rationale for delineating this waste stream is as follows:

* The waste is similar in process materials originating from 325 Building
Radiochemistry Processing Laboratory general laboratory, facility maintenance,
and waste management operations (refer to Section 4.5).

* A similar waste stream, RLM325D, was generated and shipped by the previous
Hanford certified TRU Waste Program, and was combined into a single waste
stream based on the fact the activities that generated the waste were similar for
all the facilities at the 325 Building (Refer to Section 4.5). The debris waste was
generated from similar processes and activities that are similar in material,
physical form and hazardous constituents and constitute a single waste stream
(Refer to Section 4.5). The waste stream, RLM325D, previously certified and
shipped under the Hanford TRU Waste program from the 325 Building is similar
in physical form and hazardous constituents to the waste stream RLM325D.OO1.
Hanford applied the F003 because it was used historically. However, the waste
stream has been determined to not be ignitable, so F003 has been removed.
The waste material parameters (WMPs) for this waste stream have been derived
from the analysis of actual shipped containers under the previously certified
Hanford program and are therefore a more accurate estimate than what was
available when the waste was first characterized. The change in waste stream
name provides a distinction between the two different certification programs,
CCP and Hanford (waste stream RLM325D) and CCP (waste stream
RLM325D.OO1) respectively.
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* The waste stream is similar in material and physical form in that it is comprised of
a variety of organic and inorganic debris waste items. Wastes were not
segregated by material type, and the volume percent of the WMVPs in each
container is highly variable (refer to Section 5.4.1).

* Based on the review of waste management practices in the 325 Building
Radiochemistry Processing Laboratory, all of the waste has been conservatively
determined to exhibit toxic characteristics per CFR 261 .30 and F-listed per
40 CFR 261 .31. It is not feasible to segregate containers based on chemical
contamination, due to the research and development (R&D) nature of these
operations and waste management practices. No container in this waste stream
exhibits P, U, or K listed waste codes per 40 CER 261 .32 - 261 .33
(refer to Section 5.4.3).
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5.0 REQUIRED WASTE STREAM INFORMATION

This section presents waste stream specific information for the TRU debris waste
(waste stream RLM325D.0O1) generated in 325 Building Radiochemistry Processing
Laboratory, including the physical, radiological, and chemical characterization. This
section also addresses waste packaging and prohibited items.

5.1 Area and Building of Generation

Waste stream RLM325D.001 originated from the 325 Building Radiochemistry
Processing Laboratory operations. The area and processes which encompass the
325 Building Radiochemistry Processing Laboratory operation are described in
Section 4.4.

5.2 Waste Stream Volume and Period of Generation

Waste stream RLM325D.001 consists of debris waste generated at the 325 Building
Radiochemistry Processing Laboratory. Containers from the 325 Building waste in the
Hanford inventory have been generated from May 1970 to present. The total volume

Iprojected by Hanford for this waste stream consists of an estimated 166.61 cubic
meters (in) of TRU waste debris. The waste stream will consist of approximately

I809 containers. This total includes 6 SWBs and 801 55-gallon containers
(References 9 and M305).

5.3 Waste Generating Activities

The waste generating processes that were performed at the 325 Building
Radiochemistry Processing Laboratory, prior to the D&D of the facility, are described in
Section 4.4.

5.4 Type of Wastes Generated

This section describes the waste materials based on process inputs and outputs, waste
Imatrix code assignment, WMP weight estimates, radionuclide contaminants, hazardous
waste determinations, and prohibited items for waste stream RLM325D.001.

5.4.1 Materials Related to Physical Form

The current waste stream consists of waste generated at the 325 Building. Examples of
waste items are listed below:

Iron-based Metals/Alloys:

* Stainless steel tubing

* Failed machinery
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" Lab equipment (balances, drying ovens, heating mantles, pumps and reaction
vessels)

" Plumbing fixtures

* Tools

Aluminum-based Metals/Alloys:

* Metal cans
* Aerosol cans

Other Metals:

* Lead (bricks and sheeting)
* Alkaline batteries

Other Inorganic Materials:

* Incandescent light bulbs
* Used lab ware (beakers, pipettes, vials, and tubing)
* Thermometers
* Concrete
* Insulation
* Absorbents (e.g., kitty litter, vermiculite, diatomaceous earth)

Cellulosics

* Diaper paper
* Wipes
* Towels
* Protective clothing
" Cardboard
" Tape
" Ladders
* Step benches
" HEPA Filters

Rubber:

* Gloves

Plastics:

" Plastic liners
" Plastic pipe
* Polyethylene bottles
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Organic Matrix:

0 Absorbed combustible liquids such as oils, sample residues from fuel pellets,

tank waste, ceramics and grouted plutonium in cans

Inorganic Matrix:

* Absorbed inorganic liquids

5.4.1.1 Waste Matrix Code

The Summary Category Group of S5000 and heterogeneous debris Waste Matrix Code
Group S5400 are assigned to the RLM325D.001 waste stream. Based on the
container-specific evaluations, the waste stream is comprised of greater than 50 percent
of heterogeneous inorganic and organic debris. Although the waste stream as a whole
is comprised of more than 50 percent heterogeneous debris, the waste packaging
practices were such that any given waste container in this waste stream may include
nearly any percentage of the identified WMPs (see Table 5-1, Waste Stream
RLM325D.001 Waste Material Parameters). However, no container will contain greater
than 50 percent homogeneous solids. Therefore, waste matrix code S5490 is assigned
to the RLM325D.001 waste stream (References 11, C001, C003, M1 03, P041, and
U001).

5.4.1.2 Waste Material Parameters

To estimate the WMPs for waste stream RLM325D.O01, WMP data were obtained from
the WIPP Waste Information System (WWIS)/Waste Data System (WDS) database as
of December 14, 2009. The WMP data were derived from RTR and visual examination
(VE) of similar Building 325 waste characterized during the Hanford TRU Waste
Certification Program (Reference C068).

The WMPs for waste stream RLM325D.001 were estimated by reviewing WWIS/WDS
WMP data for 267 55-gallon containers. It is assumed that the WMP data for the
267 containers are representative of waste stream RLM325D.001 as a whole. Average,
minimum, and maximum WMP weight percentages were calculated using the WWIS

Idata. The results of this analysis are presented in the Table 5-1 (Reference C068).

RTR and/or VE did not identify any containers with organic matrix or inorganic matrix
WMPs in the 267 containers reviewed; however, absorbents such as kitty litter,
vermiculite, diatomaceous earth, and cement have been used to absorb and solidify
aqueous liquids and sludges, and cemented organic resins, solidified organic liquids,
and sludges are also expected in waste stream RLM325D.00l1 (References 5, 6, C003,
C068, and U001).



Controlled
Copy

CCP-AK-RL-1 02, Rev. I Effective Date: 01/19/2011
CCP Acceptable Knowledge Summary Report Page 33 of 69

Table 5-1. Waste Stream RLM325D.OO1 Waste Material Parameters

WMP Description Average Weight Percent wt% Range(wt%)
Iron-based Metals/Alloys 41% 0 - 97%
Aluminum-based Metals/Alloys <1% 0 - 7%
Other Metals 2% 0 - 5%
Other Inorganic Materials 26% 0 - 91%

Cluois9% 0 - 88%
Rubr4% 0 - 60%

Plastics (waste materials) 18% 3% - 98%
Organic Matrix' 0.00%
Inorganic Matrix2 0.00%

Soils/ravel0.00%
TOTAL INORGANIC 69%
TOTAL ORGANIC L31% _1. Organic Matrix such as cemented organic resins, solidified organic liquids, and sludges are expected.

2. Inorganic Matrix such as kitty litter, vermiculite, diatomaceous earth, and cement used to absorb and solidify aqueous liquids and
sludges are expected.

5.4.2 Radiological Characterization

The 325 Building Radiochemistry Processing Laboratory provided radiochemistry
support to the entire Hanford Site. A review was made of radionuclides analyzed at the
Building 325 Facility based upon AK source documents. All of the WIPP-tracked
radionuclides (e.g., Am-241, Pu-238, Pu-239, Pu-240, Pu-242, U-233, U-234, U-238,
Cs-i 37, and Sr-90) are expected to be present in the RLM325D.001 waste stream
(References 0004, DRO0l, and P408).

Isotopic distributions for plutonium, uranium, and americium in waste from the
325 Building are presented in Table 5-2, Plutonium and Uranium Isotopic Distributions.

IThese distributions were calculated on a wt% basis using data results from samples
collected from tanks at the PUREX facility and contained in the Tank Waste Inventory
Network System (TWINS) Best Basis Inventory (BBI). The majority of the uranium
processing and plutonium recovery at the Hanford Site was performed at the PUREX
facility and the 325 Building provided radiochemistry support (e.g., sample analysis) to
the entire Hanford Site (including PUREX); thus waste from the 325 Building would be
contaminated with radionuclides arising from the PUREX tanks (References P400,
P403, and P408).

The BBI database query included all radionuclides analyzed at the 325 Building.
Weight percentages of the WIPP-tracked isotopes, (Am-243, Pu-241, U-232, U-235,
and U-236), were calculated by summing the total curies of each individual isotope and
dividing by the specific activity to obtain a gram value. Each isotope total gram value
was then divided by the total gram value of the respective isotope "family"

I(e.g., plutonium, uranium, and americium) to obtain the wt% for the individual isotopes
(References M001, P400, and P408).
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Table 5-2. Plutonium and Uranium Isotopic Distributions

Plutonium and Associated Uranium Distributions
D istributions______________________________ ______________________________

Isotope Wt % Isotope Wt %
____________ Distribution _ ________ Distribution

238Pu 0.19 232u Trace
239Pu 89.14 23 UTrace

--24UpU 10.07 - ----- 23TU 0.02
241 Pu 0.42 23bu 1.80
242Pu 0.18 ~U Trace

-241Am 99.62 23 U 98.18 1243Am 0.38 ;]

Acceptable knowledge was needed to quantify the amount of U-234 expected in
individual containers to comply with WIPP-WAC reporting requirements. Scaling factors
were determined or developed using historical data. The scaling factors for these
activity relationships are as follows (Reference 0100):

* U-234/1--235 - 30
* U-234/1--238 - 2

Trace amounts of cesium (Cs)-i 37 and Sr-90 are also expected to be present in the
waste stream. Because Sr-90 cannot be detected during nondestructive radioassay,
additional AK was identified and reviewed to determine an appropriate scaling factor to
be used to quantify the Sr-90 present in the waste. A scaling factor of 1.1:1 for
Cs-i 37 to Sr-90 was identified as applicable to the RLM325D.001 waste stream
(Reference 0 102).

In addition, because of the nature of the processes conducted and analyses performed
in the 325 Building, a variety of other radionuclides may also be present in trace
amounts. Because some processes performed in the 325 Building included separating
these and other radionuclides (e.g., Am-241, Cs-i 37, Np-237, Sr-90), these nuclides
may be present in certain containers in greater than trace amounts. However, on a
waste stream basis, these radionuclides are present in trace amounts, do not contribute
significantly to the radiological hazard, and are not the most prevalent isotopes in the
waste. Other trace radionuclides include (References 0069, P082, P721, and P934):

* 1-131/132
" Ru-1 03/106
* Y-90
* Pm-147
* Radioactive lanthanumn
* Radioactive mercury
* Ce-144
* Mn-54
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* Co-60
* Sb-125
* Cs-1 34
* Cm-243
* Cm-244
* Cm-245
* K-40
* Am-243
* Ac-227
* Ba-1 33
* Ba-i 37m
0 Na-22
* Eu-1 52
* Eu-1 54
* Ra-226
* Th-232
0 Cf-249

To further evaluate the radiological characteristics of waste stream RLM325D.O01, data
were obtained from the WWIS/Waste Data Systems (WDS) database as of December
14, 2009. The radionuclide data were derived from Hanford TRU Waste Certification
Program reported nondestructive radioassay results, and included reported
radionuclides for 267 55-gallon containers (Reference 0069).

ITo present a summary of the WWIS/WDS reported data, the total gram value for each
individually reported radionuclide was divided by the total mass of all radioactive
constituents for the 267 containers and converted to a percentage. This result is listed

Ias "Total Radionuclide Weight%." To determine the radionuclide wt% range for
individual containers, the radiological mass in each container in the 267 container data
set was summed. The mass of each individual radionuclide in a container was divided
by the total radiological mass for that container and converted to a percentage. The
minimum and maximum results are listed as "Radionuclide Weight% Range for
Individual Containers." The same process was applied to determine "Total
Radionuclide Curie%" and "Radionuclide Ci% Range for Individual Containers." To
determine the average activity per container for each radionuclide, the total activity
reported for each radionuclide was divided by 267. This value is listed as the "Ave.
Ci/Container" and is the average activity for each radionuclide in the 267 containers
evaluated regardless of the number of containers with a reported value for each
radionuclide. Based on this evaluation, as shown in Table 5-3, Waste Stream

IRLM325D.001 WWIS Reported Radionuclides, U-238 and Pu-239 are the two
predominant radionuclides by mass, and Pu-241 and Am-241 are the two predominant
radionuclides by activity. It should be noted that while U-238 is the most prevalent
radionuclide by mass, it was reported in only 89 of 267 containers (e.g., 33 percent).
This supports the initial assessment that Pu-239 and Pu-240 are the two predominant
radionuclides by mass in most containers. Additionally, some containers will have
different predominant radionuclides (Reference C069).
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Table 5-3. Waste Stream RLM325D.OO1 WWIS Reported Radionuclides

Total I
RadioI

Contai Total nuclide IRadionuclide wt%
ners Radio (Curie Range for Radionuclide Ci% Expected

Radio with nuclide percent) Individual IRange for Individual Present
nuclide Values wt.%' ci%2  containers3  containers4  (Yes/No)

________WIPP Required Radionuclides
Amn-241 265 0.21% 10.86% 0% - 58.95% 0O/ - 97.94% Yes
Pu-238 264 0.02% 5.19% 0% - 14.82% 0% - 93.87% Yes
Pu-239 267 9.90% 9.09% 0.06% - 95.08% 0.03% - 81.00% Yes

<0.01
Pu-240 267 1.12% 3.76% % - 59.29% 0.01% - 19.00% Yes
Pu-242 6  252 0.02% <0.01% 0% - 4.29% 0% - 0.02% Yes
U-233 1 <0.01% <0.01% 0% - 0.05% 0% - 0.01% Yes
U-234 6 90 0.01% <0.01 % 0% - 0.56% 0% - 0.07% Yes
U-238 89 79.09%/ <0.01% 0% - 98.40% 0% - 0.03% Yes
Cs-1 37 135 <0.01% <0.01% 0% - 0.16% 0% - 7.08% Yes
Sr-90 6 135 <0.01% <0.01% 0% - 0.09% 0% - 6.44% Yes

_______ _____ ______Additional Radionuclides

Na-22 66 <0.01% <0.01% 0% - <0.01% 0% - 0.06% Yes
Co-60 29 <0.01% <0.01% 0% - <0.01% 0% - 0.16% Yes
Ba-133 2 <0.01% <0.01% 0% - <0.01% 0% - <0.01% Yes
Eu-152 9 <0.01% <0.01% 0% - <0.01% 0% - 0.02% Yes
Eu-154 22 <0.01 % <0.01% 0% - <0.01% 0% - 0.16% Yes
Ra-226 7 <0.01 % <0.01% 0% - <0.01% 0% - 0.04% Yes
Th-232 5 8.06% <0.01% 0% - 99.86% 0% - 0.01% Yes
U-232 96 <0.01 % <0.01 % 0% - <0.01% 0% - 0.17% Yes
U-235 90 1.45% <0.01% 0% - 59.10% 0% - <0.01% Yes
Np-237 169 0.06% <0.01 % 0% - 70.02% 0% - 0.22% Yes

Pu-241 262 0.05% 71 .09% 0% - 49.33% 0% - 98.86% Yes

Amn-243 61 <0.01% <0.01% 0% - 5.73% 0% - 9.88% Yes

Cm-243 20 <0.01% <0.01% 0% - <0.01% 0% - 0.31% Yes

Cf293 <0.01% <0.01% 0% - <0.01% 0% - <0.01% Yes
1 .This listing indicates the total wt% of each radionuclide over the entire waste stream.

2. This listing indicates the total activity Ci% of each radionuclide over the entire waste stream.

3. This listing is the wt% percent range of each radionuclide on a container-by-container basis. Containers with "0" listed as the

lower range did not have the specified radionuclide reported.

4. This listing is the Ci% range of each radionuclide on a container-by-container basis.
5. This is the average curie activity for each radionuclide in the 267 containers evaluated.

6. Pu-242, U-234, and Sr-90 cannot be accurately quantified by nondestructive assay.

5.4.3 Chemical Content Identification - Hazardous Constituents

This section describes the characterization rationale for assignment of EPA HWNs to
waste stream RLM325D.OO1. The EPA HWNs assigned to this waste stream are
summarized in Table 5-4, Waste Stream RLM325D.OO1 Hazardous Waste
Characterization Summary.



Controlled
Copy

CCP-AK-RL-1 02, Rev. 1 Effective Date: 01/19/2011
CCP Acceptable Knowledge Summary Report Page 37 of 69

Based on historical waste management, the original site HWN assignments have been
maintained with the exception of F003 which was assigned on the basis of the
F003-listed solvents used in the 325 Building Radiochemistry Processing Laboratory
and potential presence in tank farms waste. These F003 constituents, including
acetone, ethyl acetate, n-butanol, methanol, methyl isobutyl ketone, and xylene are
listed solely because these solvents are ignitable in the liquid form. The waste stream
will not exhibit the characteristic of ignitability because it is not liquid; therefore, F003 is
not assigned (References M006 and P081).

Table 5-4. Waste Stream RLM325D.OO1 Hazardous Waste Characterization Summary

Toxicity Characteristic Metals

D004 Arsenic

D005 Barium

D006 Cadmium

D007 Chromium

D008 Lead

D009 Mercury

D010 Selenium

D011 Silver

Toxicity Characteristic Organics

D022 Chloroform

D027 1 ,4-Dichlorobenzene

D028 1,2-Dichloroethane

D029 1, 1 -Dichloroethylene

D030 2,4-Dinitrotoluene

D034 Hexachloroethane

D037 Pentachlorophenol

D043 Vinyl chloride

F-Listed Organic Solvents

FO0l Carbon tetrachloride

FO0l Freon 112 (1,1,1 ,2-tetrachloro-l 2-difuoroethane)

FO0l, F002 1,1,1-Trichioroethane

FO0l, F002 1, 1,2-Trichloro-1 ,2,2-trifluoroethane

FO0l, F002 Methylene chloride

FO0l, F002 Tetrachloroethylene

F002 Chlorobenzene

F002 I ,2-dichlorobenzene
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Table 5-4. Waste Stream RLM325001 Hazardous Waste Characterization
Summary (Continued)

F-Listed Organic Solvents (Continued)
F004 Cresols

F004 Nitrobenzene

F005 2-N itropropane
F005 Benzene

F005 Carbon Disulfide

F005 Methyl ethyl ketone
F005 Pyridine

F005 Toluene

The following sections describe the characterization rationale for the assignment of EPA
HWNs to waste stream RLM325D.001 (Reference 10). To assign EPA HWNs, the
available AK documentation (including previous AK reports, analytical procedures,
chemical inventories, waste disposal records, site databases, [MSDSs] was reviewed to
identify chemical usage and potentially hazardous materials that may be present in the
waste stream. As described below, several of the HWNs were conservatively assigned
due to lack of evidence that waste management practices would have segregated these
compounds from the containers in the waste stream. Table 5-5, summarizes the
chemicals and commercial products identified during the review of AK documentation,
including chemicals identified in several chemical inventory evaluations performed in the
facility (References M006, P043, P045, P050, and P505).

Table 5-5. Waste Stream RLM325D.001 Material and Chemical Inputs

Chemical/Compound Description/Use/Source Source Document EPA HWN
1,1,1 -trichloroethane Reagent, solvent M006, P045, P056, F001

U00I F002
1, 1,2-trichloro-1,2,2- Reagent, solvent M006, M043 F002
trifluoroethane (Freon
113)
1,2-cyclohexanediamine Chelating agent (TISAB Ill) M008, P008, P058 N/A
-N,N,N',N'-tetra acetic
acid, monohydrate,
tra ns-(CyDTA)
1 ,2-dichloroethane Reagent, metal cleaning MV006, P043 D028
(ethylene dichloride)
1,2-dichloroethylene 325 Laboratory inventory M006, M012 N/A
I ,2-dichlorobenzene 325 Laboratory inventory P056 F002
I ,2,4-trichlorobenzene 325 Laboratory inventory P056 N/A
1 ,4-dichlorobenzene Constituent in tank waste M304 0027
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Table 5-5. Waste Stream RLM325D.0O1 Material and Chemical Inputs (Continued)

Chemical/Compound Description/Use/Source Source Document EPA HWN
1,1-dichloroethylene 325 Laboratory inventory M006, M012 D029
2-nitropropane 325 Laboratory inventory P056 F005
2,2,4-trimethylpentane 325 Laboratory inventory P056 N/A
2,4-Dinitrophenol Reagent M006, P043 N/A
2,4-dinitrotoluene 325 Laboratory inventory M006, M012 0030
3-methyI henol 325 Laboratory inventory P056 N/A
Acetaldehyde 325 Laboratory inventory P056 N/A
Acetic acid Coulometry solution, sample M006, P008, P0 14, N/A

preparation P020, P043, P045,
P054, P056

Acetic anhydride 325 Laboratory inventory P056 N/A
Acetone Rinsing electrodes, cleaning M006, P006, P011, N/A

filaments and glassware, P013, P018, P019,
lubricant P021, P022, P043,

P045, P055, P056,
U001

Acetonitrile 325 Laboratory inventory P056 N/A
Acrylic acid 325 Laboratory inventory U00l N/A
Adipic acid 325 Laboratory inventory P054 N/A
Adiponitrile Organic synthesis M006, P046 N/A
AG MP-1 Ion exchange resin M006 N/A
(trimethylamine)
Aluminum Heating blocks, capsules M006, P043, P045, N/A

and standard solutions P048
Aluminum chloride Electrolytic solutions M006, P043, UOO1 N/A
Aluminum nitrate, Standard solutions M006, P01O, P043, N/A
nonahydrate P045
Aluminum oxide Laboratory reagent M006, P043 N/A

(refractory)
Aluminum sulfate Electrochemical solutions M006, P056 N/A
Alundum (aluminum Chromatography columns M006 N/A
oxide)
Aminopyridine 325 Laboratory inventory P043 N/A
Ammonia (anhydrous) 325 Laboratory inventory P045, P055, P056 N/A
Ammonium acetate _ Analytical reagent M006, P056 N/A
Ammonium bicarbonate 325 Laboratory inventory P056 N/A
Ammonium chloride _ Kjeldahl ammonia methods M006, P014, P056 N/A
Ammonium citrate 325 Laboratory inventory P056 N/A
Ammonium dichromate Electrochemical solution M006, P056 D007
Ammonium fluoride Fluoride ion standard M006, P010, P043, N/A

____________________ P045, P056
Ammonium fluoroborate 325 Laboratory inventory P056 N/A
Ammonium 325 Laboratory inventory M006, P045 N/A
fluoro-zirconate _____________ _________ _____

Ammonium hydrogen 325 Laboratory inventory P056 N/A
difluoride_______________ __________ __ ____
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Table 5-5. Waste Stream RLM325D.001 Material and Chemical Inputs (Continued)

Chemical/Compound Description/Use/Source Source Document EPA HWN
Ammonium hydroxide Liquid pH adjustment M006, P014, P045, N/A

P056
Ammonium molybdate Oxidizing acid, may be M006, P043 N/A

disposed in liquid waste
stream

Ammonium oxalate Chelating agent M006, P045 N/A
Ammonium phosphate, Process chemical M006 N/A
dibasic
Ammonium sulfamate 325 Laboratory inventory P056 N/A
Ammonium sulfide 325 Laboratory inventory P056 N/A
Ammonium tartrate 325 Laboratory inventory P056 N/A
Ammonium thiocyanate Process chemical possibly M006, P056 N/A

used in Cs scavenging not
from electroplating

Ammonium vanadate Used as reagent in MV006, P043 N/A
potentiometric methods.

Aniline 325 Laboratory inventory P056 N/A
Anthracene 325 Laboratory inventory P056 N/A
Antimony 325 Laboratory inventory P056 N/A
Antimony chloride 325 Laboratory inventory P056 N/A
Antimony trioxide 325 Laboratory inventory P056 N/A
Aroclor-1 348 (PCB) 325 Laboratory inventory U001 N/A
Arsenic 325 Laboratory inventory P056 D004
Arsenious acid Electrochemical methods. M006, P043, P056 D004
Asbestos Flame protection for glove M006, P045, U001 N/A

box floors, and lab ware
Ascarite (sodium Removal of 002 in gas M006, UOOI N/A
hydroxide silica)/ chromatography
Malcosorb
Ascorbic acid Electrolytic solutions M006, POlO N/A
Barium carbonate Laboratory reagent M006, P043 D005
Barium chloranilate 325 Laboratory inventory P043 D005
Barium chloride Precipitating reagent. M006, P043 D005
Barium hydroxide PH adjustments in solutions. M006 0005
Barium nitrate Laboratory reagent M006, P043, P045 D005
Benzene Carbonization of mass M006, P056 F005

spectrometric filaments,
cleaning agent.

Benzoic acid 325 Laboratory inventory P056 N/A
Beryllium Standard materials MV006, P043, P045, N/A

P056, U001
Bismuth phosphate 325 Laboratory inventory 0112 N/A
Boric acid Sample preparation M006, P045 N/A
Boron 325 Laboratory inventory U001 N/A
Boron carbide Laboratory reagent M006, P045 N/A
Boron fluoride 325 Laboratory inventory P054 N/A
Boron trifluoride 325 Laboratory inventory P054 N/A
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Table 5-5. Waste Stream RLM325D.001 Material and Chemical Inputs (Continued)

Chem ical/Compound Description/Use/Source Source Document EPA HWN
Bromine 325 Laboratory inventory P046 N/A
Bromocresol purple Titrations M006, P045, P058 N/A
Bromoform 325 Laboratory inventory P056 N/A
Brucine 325 Laboratory inventory P043, P056 N/A
Butyl alcohol, n- Solvent and used in M006, P056 N/A

microscopy with paraffin
Butylamine, n- 325 Laboratory inventory P056 N/A
Butyl d ioctyl phosphate 325 Laboratory inventory P054 N/A
(BOOP) _____________

Cadmium Emission spectrometric M006, P043, P056 0006
standard material, neutron
shielding

Cadmium chloride 325 Laboratory inventory P056 D006
Cadmium nitrate Emission spectrometric M006, P043 D006

standard material
Calcium 325 Laboratory inventory U001 N/A
Calcium carbonate Buffering agent M006, P043, P045 N/A
Calcium chloride Chloride standard material M006, P045 N/A

(solution)
Calcium hydroxide PH ad -justment in solution M006 N/A
Calcium nitrate Spectrometric standard M006, P045 N/A

material
Calcium sulfate Laboratory reagent M006, P043 N/A
Calcium tartrate Laboratory Reagent M006 N/A
Calgon (sodium Used to reduce surface M006 N/A
hexameta phosphate) tension for particle size

analysis.
Carbon (di)sulfide 325 Laboratory inventory P043, P056 F005
Carbon tetrachloride Metal and sample cleaning. M006, P043, P045, F001

P046, P056
N-Carboxymethyl-N'-(- Complexing agent M006 N/A
hydroxyethyl2 )-NN'-
ethylenediglycine
Carboxymethylimine-bis- Complexing agent M006 N/A
ethylenenitrile-tetraacetic
acid
Ceric ammonium nitrate Process chemical M006 N/A
Ceric nitrate Spectrometric standard M006, P045 N/A

material
Ceric oxide Work with metals and glass M006 N/A
Ceric sulfate Laboratory reagent M006, P045 N/A
Cerium 325 Laboratory inventory U00l N/A
Cerous nitrate/Cesium Spectrometric standard M006, P045 N/A
nitrate material __________ ______

Cesium 325 Laboratory inventory M006, P045 N/A
Cesium nitrate 325 Laboratory inventory M006, P045 N/A
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Table 5-5. Waste Stream RLM325D.0O1 Material and Chemical Inputs (Continued)

Chemical/Compound Description/Use/Source Source Document EPA HWN
Chloroacetic acid Used in sulfur analysis and M006, P046, P056 N/A

as laboratory chemical
Chlorobenzene 325 Laboratory inventory P056 F002
Chloroform Used as cleaning agent, and M006, P046, P054, 0022
(trichloromethane) as an organic solvent. P056
Chromic acid Used in chrome plating. M006, P045 0007
Chromium 325 Laboratory inventory P056, UOO1, U003 0007
Chromium chloride Spectrometris standard M006, P056 0007

____________________ material
Chromium nitrate 325 Laboratory inventory P043 0007
Chromium (IV) oxide 325 Laboratory inventory P056 0007
Chromium trioxide Oxidant and hardening agent M006, P043, P058 0007
Citric acid PH adjustment and chelating M006, P014, P045, N/A

agent P054
Cobalt bromide 325 Laboratory inventory P056 N/A
Copper Tubing and used in sulfur M006, P043, P056 N/A

combustion methods.
Copper chloride 325 Laboratory inventory P056 N/A
Copper nitrate Spectrometric standard M006, P045 N/A

material _________

Copper oxide Combustion gas M006 N/A
chromatography ______

Copper sulfate 325 Laboratory inventory P054, P056 N/A
Corn oil mist Used in radiological clean up M006 N/A
Cresols Sludge contaminants M006, U001 F004

Cupric acetate 325 Laboratory inventory P056 N/A
Cuprous cyanide 325 Laboratory inventory P043, P056 N/A
Cyanide 325 Laboratory inventory P055, P056 N/A
Cyclohexane Extractant M006, P043, P056 N/A
0-19 [Kodak] Developer Photographic work (emission M006, P058 N/A

spectrometry)
Devarda's alloy (Al, Cu, Metal work M006, P058 N/A
Zn)
Diammonium 325 Laboratory inventory P056 N/A
hexafluorosilicate
Diatomaceous earth" Absorbent material M006, P012, P045 N/A
(kitty litter)
Diazomethane 325 Laboratory inventory P054 N/A
Dibutyl butyl Reagent M006 N/A
phosphonate
Dichlorodifluoromethane 325 Laboratory inventory P056 N/A
Dichlorodiphenyl- 325 Laboratory inventory P056 N/A
trichloroethane (DDT) ______________

Dichloromethane 325 Laboratory inventory U001 N/A
Diethylhexylortho- Chelating and pH adjustment M006 N/A
phosphoric acid
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Table 5-5. Waste Stream RLM325D.001 Material and Chemical Inputs (Continued)

Chemical/Compound Description/Use/Source Source Document EPA HWN
Dimethyldichlorosilane Gas chromatography agent M006, P046 N/A
Dimethylglyoxime Chelating agent M006 N/A
Dimethyl sulfate 325 Laboratory inventory P054 N/A
Di-n-octyl phthalate 325 Laboratory inventory P056 N/A
Dithiol (3,4 Tungsten extractant M006 N/A
dimercaptotoluene)
Dithiol-amyl acetate Tungsten extractant M006, P045 N/A
Dowex- 1X-3, X-4 Anion exchange M006, P058, P082 N/A
(Trimethyl ammoniu m chromatography
functional grouping
chloride form) resin
Dowex 50 (IX Resin) Ion exchange resin M006, P045, P054, N/A
(Sulfonate polystyrene P058
divinyl benzene; sulfuric
acid)
Drierite (Calcium sulfate) Combustion gas M006, P043, P045, N/A

_______________chromatography P058
Dodecyltrimethyl 325 Laboratory inventory P054 N/A
ammonium bromide
Ethanol (ethyl alcohol)' Cleaning filaments and M006, P011, P013, N/A

glassware P014, P021, P022,
P023, P034, P035,
P045, P054, U001

Ether Laboratory reagent M006 N/A
Ethyl acetate 325 Laboratory inventory P056 N/A
Ethylenediamine 325 Laboratory inventory P056 N/A
Ethylene dichloride 325 Laboratory inventory P056 N/A
Ethylenedin itrilotriacetic Chelating agent P054 N/A
acid (ED3A) ____________

Ethylenedinitrilotetra- Chelating agent M006 N/A
acedic acid (EDTA)
Ethylene glycol 325 Laboratory inventory P043,FP056 N/A
Ethyleneoxyethylene- Complexing agent M006 N/A
nitrilotetraacetic acid
Ethyl ether 325 Laboratory inventory P056 N/A
Ferric ammonium sulfate Ion specific electrode Cl112, M006, P045 N/A

____________________ methods for chloride
Ferric chloride Laboratory reagent M006, P043 N/A
Ferric nitrate Spectrometric standard M006, P043, P045 N/A

___________________ material
Ferric oxide Laboratory reagent M006, P043 N/A
Ferric sulfate Laboratory reagent M006, P043, P045 N/A
Ferrous ammonium Determination of Pu by C 112, M006, P043, N/A
sulfate potentiometry and sample P045, P050

____________________ preparation
Ferrous chloride Electrolytic solution M006, P045 N/A
Ferrous sulfate U by potentiometry M006, P043, P045 N/A
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Table 5-5. Waste Stream RLM325D.0Q1 Material and Chemical Inputs (Continued)

Chemical/Compound Description/Use/Source Source Document EPA HWN
Formaldehyde 325 Laboratory inventory P056 N/A
Formic acid Reagent M006, P043, P047, N/A

P054, P056
Freon-I 12 Solvent P043, P045 F00 1
Gallium oxide Impurities by emission M006, P045 N/A

___________________ spectrometry
Germanium oxide Buffer reagent M006, P045 N/A
Gluconic acid Metal cleaning, bottle M006 N/A

washing
Glycerin Used in particle size M006 N/A

determinations
Gold Microelectrodes M006, P045 N/A
Gold potassium cyanide 325 Laboratory inventory P043 N/A
Graphite Crucibles, electrodes M006, P045, P048 N/A
Hexane' Liquid extraction and solvent M006, P043, P045, N/A

P056 ______

Hexachloroethane 325 Laboratory inventory M006, M012 0034
Hydrazine Process chemical (PUREX) P010, P043, P045, N/A

P046 ______

Hydrobromic acid 2  325 Laboratory inventory P043 N/A
Hydrochloric acid Electrochemical solution and M006, P007, P008, N/A

sample preparation P0 11, P0 14, P043,
P045, P048, P054,
P055, P056,_UQOl _____

Hydrofluoric acid Oxidizing reactions, sample C 112, M006, P043, N/A
preparation P045, P050, P054,

P056, U001
Hydrogen peroxide Oxidizing agent M006, P010, P043, N/A

______________________P045, P046, P056 _ ____

Hydroiodic acid 325 Laboratory inventory M006, P045 N/A
Hydroxylamine Organic synthesis, M006, P045 N/A
hydrochloride photographic developer ______

Hydroxylamine nitrate Laboratory reagent M006 N/A
Iodine Laboratory reagent M006, P043, P045, N/A

P082 ______

Iodine cyanide 325 Laboratory inventory P043 N/A
lodomethane 325 Laboratory inventory P056 N/A
Iron Standard material, cans M006, P045, P048, N/A

U001______
Iron chloride 325 Laboratory inventory P056 N/A
Iron sulfate 325 Laboratory inventory P056 N/A
Isoamyl alcohol 325 Laboratory inventory P043 N/A
Isobutyl alcohol 325 Laboratory inventory P056 N/A
Isobutyrnc acid 325 Laboratory inventory P056 N/A
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Table 5-5. Waste Stream RLM325D.0O1 Material and Chemical Inputs (Continued)

Chemical/Compound DescriptionlUse/Source Source Document EPA HWN
Isopropyl alcohol Cleaning mass spectrometer M006, P043, P045 N/A
(isopropanol) filaments and used in density

and porosity sample
preparation

Kerosenel Process chemical (PUREX) M006, P045 N/A
Kodak Developer D-la Photographic plate M006, P058 N/A
(sodium sulfite, sodium development
carbonate, potassium
bromide)
Kodak Photoflo Dispersant and wetting M006, P023, P034, N/A
propylene glycol, agent P058
ethylene glycol, P-tert-
octylphenoxypolyethoxy-
ethyl alcohol,
octylphenoxypolyethoxy-
ethanol)
Kodak solubilizing agent Solubilizing agent M006, P058 N/A
SA-2a
KP-140 (tributyl cellulose Resin solvent, paint M006, P058 N/A
phosphate w/ZnO and
halogenated
hydrocarbons)
Lanthanum 325 Laboratory inventory C112, U001 N/A
Lanthanumn fluoride 325 Laboratory inventory C112 N/A
Lanthanum nitrate Laboratory reagent 01 12, M006, P008, N/A

P01 0, P045
Lanthanum-neodymium Laboratory reagent M006, P045 N/A
nitrate
Lead Spectrometric standard M006, P043, P045, D008

material, shielding, circuit P046, P048, P056,
boards, solder, leaded U001
gloves ______

Lead acetate Laboratory reagent M006, P043 0008
Lead chloride Laboratory reagent M006, P056 0008
Lead fluoride 325 Laboratory inventory P056 0008
Lead iodide 325 Laboratory inventory P056 0008
Lead nitrate Spectrometric standard M006, P043, P045, D008

material P048
Lead oxide Laboratory reagent M006 0008
Lead sulfide 325 Laboratory inventory P056 0008
Linde AW-500 resin Ion exchange resin M006, P058 N/A
(Aluminum silicate) ______________

Lithium fluoride Electrode, inventory P014, P043 N/A
Lithium sulfate Spectrometric standard M006 N/A

____ ____ ____ ____ ____ material _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Magnesium Spectrometric standard M006 N/A
____ ____ ____ ____ ___ material _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Table 5-5. Waste Stream RLM325D.001 Material and Chemical Inputs (Continued)

Chemical/Compound Description/Use/Source Source Document EPA HWN
Magnesium nitrate Spectrometric standard M006, P045 N/A

material
Magnesium oxide Laboratory reagent M006, P043, P045 N/A
Magnesium perchiorate The rmog ravi metric methods M006 N/A

and water determinations by
coulometry

Manganese dioxide Laboratory reagent M006, P043, P045 N/A
Manganous chloride Laboratory reagent M006 N/A
Manganous nitrate Spectrometric standard M006, P043 N/A

material
Manganous sulfate Reagent M006 N/A
Mannitol Reagent M006, P058 N/A
Mercury Electrodes, thermometers, M006, P043, P045, D009

batteries P046, P056, P082,
U00l

Mercuric iodide Nessler's reagent used in M006 0009
Kjeldahl ammonia
determinations

Mercuric nitrate Laboratory reagent M006, P043, P046 0009
Mercuric oxide Laboratory reagent M006, P045 0009
Mercuric sulfate Reference electrodes M006, P056 0009
Mercuric thiocyanate Ion selective electrode M006 0009

____ ____ ___ ____ ___ reagent.
Metaldi fluid (Propylene Dispersing agent M006 N/A
glycol)
Methanol (methyl Cleaning and drying M006, P043, P045, N/A
alcohol) glassware P054, P056, U001
Methylene chloride Reagent, solvent M006, P043, P045, F001 F002

P048, P055, P056,
1-001

Methyl ethyl ketone Reagent, solvent M006, P045, P056, F005
1-001

Methyl isobutyl ketone Reagent, solvent M006, P043, P045, N/A
P056, UOOI

Methyl lactic acid Laboratory reagent M006, P045 N/A
Mineral oil Reagent M006,IP045 N/A
Molybdenum Spectrometric standard M006, P045, UO0l N/A

material
Molybdic acid Laboratory reagent M006, P043 N/A
Naphthalene Laboratory reagent M006 N/A
Natrasorb, clay Container material, M006 N/A

desiccant, used in oil
absorption

Neodymium 325 Laboratory inventory U00l N/A
Neodymium nitrate Spectrometric standard M006 N/A

__ __ _ __ __ _ __ __ _ material ___________ ______
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Table 5-5. Waste Stream RLM325D.0O1 Material and Chemical Inputs (Continued)

Chemical/Compound DescriptionlUse/Source Source Document EPA HWN
Neodymium fluoride Spectrometric standard P055 N/A

material
Neodymium oxide Spectrometric standard M006 N/A

material
Nickel 325 Laboratory inventory M006, P056, U001 N/A
Nickel bromide Reagent M006 N/A
Nickelous ammonium 325 Laboratory inventory P056 N/A
sulfate
Nickelous chloride Spectrometric standard M006, P043, P056 N/A

material
Nickelous nitrate Laboratory reagent M006, P056 N/A
Nickel sulfate 325 Laboratory inventory P056 N/A
Nitric acid Sample dissolution, effluent C1 12, M006, P007, N/A

for ion exchange P0lO, P0l1, P014,
P020, P022, P033,
P043, P045, P048,
P050, P055, P056,
P078, P082, U001,

___________________U003

Nitric oxide 325 Laboratory inventory P056 N/A
Nitrilotriacetic acid Chelating acid M006, P045, P054 N/A
Nitrobenzene 325 Laboratory inventory P056 N/A
Nitrogen dioxide 325 Laboratory inventory P056 N/A
Nitrophenol 325 Laboratory inventory P056 N/A
Nitrosoimninodiacetic 325 Laboratory inventory P054 N/A
acid-n____________ __

Nitrous acid Eluant for ion exchange M006, P045, P055 N/A
Normal paraffin PUREX process chemical M006, P043, P045, N/A
hydrocarbon used for liquid-liquid P082

extraction
Octane, iso- Solvent P043, P045 N/A
Oleic acid Lubricant M006, P018, P019 N/A
Osmium tetraoxide 325 Laboratory inventory P056 N/A
Oxalic acid Chelating acid M006, P010, P043, N/A

P045, P054
Pentachlorophenol Herbicide, wood preservative M006, P043 D037
Pentafluorobutyric acid 325 Laboratory inventory P054 N/A
Pentasodium diethylene Chelating acid M006, P045 N/A
triamine pentaactate
(DPTA)
Pentyl acetate 325 Laboratory inventory P056 N/A
Perchloric acid Sample preparation for M006, P045 N/A

emission spectrometry
Perfluorotributylamine 325 Laboratory inventory P054 N/A
Periodic acid Laboratory reagent M006, P045 N/A
Phenol Reagent M006, P056 N/A
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Table 5-5. Waste Stream RLM325D.0O1 Material and Chemical Inputs (Continued)

Chemical/Compound Description/Use/Source Source Document EPA HWN
Phosphoric acid Used in potentiometric C1 12, M006, P043, N/A

methods P045, P054, P055,
__________________P056, UOl

Phosphorus 325 Laboratory inventory P046 N/A
Phosphorus pentoxide Used in sample preparation M006, P045 N/A

and for gas chromatography ______

Platinum Crucibles, sample boats M006, P045 N/A
Polyester resin 325 Laboratory inventory U001 N/A
Portland cement Solidifying agent for liquid M006, P045, UOOI N/A

___________________ wastes

Potassium acetate Buffer solution, dehydration M006, P008 N/A
Potassium bicarbonate Neutralization, reagent M006, P045 N/A
Potassium carbonate Dehydrating agent M006, P045 N/A
Potassium chlorate Laboratory reagent M006 N/A
Potassium chloride Used as a control standard M006, P007, P0 14, N/A

for ion selective electrode P0202, P048
methods.

Potassium chromate 325 Laboratory inventory P056 D007
Potassium cyanide 325 Laboratory inventory P043 N/A
Potassium dichromate Used in potentiometric M006, P043, P045, D007

methods, photochemical P056
processing.

Potassium dihydrogen 325 Laboratory inventory P054 N/A
phosphate
Potassium ferrocyanide Fixative in photography, M006 N/A

metal cleaner.
Potassium fluoride Organic synthesis C1 12, M006 N/A
Potassium 325 Laboratory inventory P056 N/A
hexafl uorozirconate
Potassium hydroxide Electrolyte fuel cells C1 12, M006, P008, N/A

P043, P045, P055,
P056, U003

Potassium iodate Used in lodlometry M006, P045 N/A
Potassium iodide Used in lodlometry M006, P045, P082, N/A

U00 1
Potassium nitrate Cleaning compound P009, P055, U003 N/A
Potassium Lab reagent, C1 12, M006, P043, N/A
permanganate decontamination agent P045, P055, P056
Potassium persulfate 325 Laboratory inventory P055 -N/A
Potassium phosphate, Process chemical, lab M006 N/A
tribasic reagent
Potassium pyrosulfate Sample preparation flux M006, P045 N/A
Potassium sodium Laboratory reagent M006 N/A
tartrate______________________________
Primafloc A10 (acrylic Laboratory reagent M006, P058 N/A
polymers, monomers,
water) ____________________________
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Table 5-5. Waste Stream RLM325D.001 Material and Chemical Inputs (Continued)

Chemical/Compound Description/Use/Source Source Document EPA HWN
Propanol Reagent P021 N/A
Propylamine 325 Laboratory inventory P056 N/A
Propylene glycol 325 Laboratory inventory P058 N/A
Pyridine 325 Laboratory inventory P056, UOO1 F005
Resorcinol Ion exchange resin P043 N/A
(formaldehyde)______
Selenium 325 Laboratory inventory P056 N/A
Selenium oxide 325 Laboratory inventory P056 N/A
Silica gel Chromatographic M006, P043, P046 N/A

separations, dehydrating
agent.

Silver Reduction reagent P045, P082, UO0l D0ll
Silver chloride Electroplating P014, P045 D0ll
Silver cyanide Plating M006, P043, P056 D0l11
Silver nitrate Spectrometric standard M006, P043, P045, Doll

material P046, P047
Silver oxide Reagent for amperometric M006, P045 Doll

Pu determination
Silver sulfate Laboratory reagent M006, P014 0011
Sodium 325 Laboratory inventory P056, UOl N/A
Sodium acetate Laboratory reagent M006, P008, P020, N/A

P054
Sodium aluminate Cleaning compound C1 12, M006, P043 N/A
Sodium arsenate Reagent P014, P055 N/A
Sodium arsenite Dying reagent M006 D004
Sodium azide 325 Laboratory inventory P043, P056 D004
Sodium bicarbonate Buffer solutions M006, P045, P048, N/A

P054
Sodium bisulfate Dying agent M006, P045 N/A
Sodium bisulfite Reducing agent M006 N/A
Sodium borate Flame retardant M006 N/A
Sodium carbonate Cleaning prep Cl 12, M006, P045, N/A

P048, P054
Sodium chloride Precipitation agent M006, P009, P014, N/A

P048, P055
Sodium chromate 325 Laboratory inventory 0112, P056 0007
Sodium citrate Chelating agent M006 N/A
Sodium cyanide 325 Laboratory inventory P043, P056 N/A
Sodium dichromate Electrochemical reagent C1 12, M006, P043, D007

P045, P056
Sodium dioxide 325 Laboratory inventory P056,IU003 N/A
Sodium (bi)fluoride Standard material for ion M006, P008, P014, N/A

selective electrode methods P043, P045, P056
and carrier for emission

___________________ spectrometry __________ ______
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Table 5-5. Waste Stream RLM325D.O01 Material and Chemical Inputs (Continued)

Chemical/Compound Description/Use/Source Source Document EPA HWN
Sodium hydroxide Solution preparation and pH C1 12, M006, P008, N/A

adjustments P014, P016, P020,
P022, P045, P048,
P054, P055, P056,

P058
Sodium hypochiorite Laboratory reagent M006, P007, P045, N/A

P056
Sodium iodide Laboratory reagent M006 N/A
Sodium nitrate Process chemical C1 12, M006, P014, N/A

P020, P045, P054
Sodium nitrite Process chemical C 112, M006, P045, N/A

P054, P056
Sodium oxalate Chelating agent, lab reagent M006, P045 N/A
Sodium phosphate Reagent, metal cleaner M006, P045, P056 N/A
Sodium phosphite Laboratory reagent M006 N/A
Sodium polyacrylate 325 Laboratory inventory U00I N/A
Sodium pyrophosphate Reagent, metal cleaner M006 N/A
Sodium selenate Laboratory reagent M006, P046 0010
Sodium silicate Laboratory reagent C1 12, M006, P045 N/A
Sodium sulfate Calibration standard material M006, P045, P054, N/A

P055
Sodium tartrate Water determination by M006, P008, P014 N/A

coulometry
Sodium tungstate Reagent M006 N/A
Stainless-steel Tubing, standard materials, M006, P045, P048 N/A

and alpha spectrometry
sample disks ______

Stannic chloride Reagent M006 N/A
Stannous chloride Spectrometric standard M006, P043 N/A

material
Strontium fluoride Carrier reagent M006, P045 N/A
Strontium nitrate Laboratory reagent M006, P045 N/A
Sugar (sucrose, glucose) Used in mass spec for Pu/U M006, P045 N/A

and test of ammonia
destruction for the PUREX
process

Succinic acid 325 Laboratory inventory P054 N/A
Sulfamic acid Reduction reagent P045, UOOI N/A
Sulfur Mercury clean up reagent M006 N/A
Sulfuric acid Sample preparation C1 12, M006, P014, N/A

P043, P045, P048,
P054, P056, U001

Sulfur dioxide Laboratory reagent, interim P045, P046 N/A
product

Tetrabutylammonium 325 Laboratory inventory P054 N/A
hydroxide
Tetra ch loroethyl en e 325 Laboratory inventory U00IN/
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Table 5-5. Waste Stream RLM325D.001 Material and Chemical Inputs (Continued)

Chemical/Compound DescriptionlUse/Source Source Document EPA HWN
Tetrahydrofuran 325 Laboratory inventory P056 N/A
Tetrasodium ethylene Chelating agent, filling M006, P007, P045, N/A
diaminetetraacetate solution P054
(EDTA)_______

Tetraphenyl boron Laboratory reagent M006, P045 N/A
Thallium 325 Laboratory inventory U001 N/A
Thallium chloride 325 Laboratory inventory P056 N/A
Thenoyltrifluoroacetone Laboratory reagent M006, P045 N/A
Thioacetamide 325 Laboratory inventory P056 N/A
Thionyl chloride 325 Laboratory inventory P043 N/A
Thiourea 325 Laboratory inventory P056 N/A
Thorium nitrate- Laboratory reagent M006 N/A
Tide detergent Cleansing solution M006, P045 N/A
Tin Capsules, spectrometric M006, P043 N/A

standard material
TISAB Ill (trans-i ,2- Buffer solution M006, P008, P058 N/A
diaminocyclohexane
tetraacetic acid [CDTA],
ammonium chloride,
ammonium acetate)
Titanium chloride Spectrometric standard M006, P046 N/A

material
Titanium (di)oxide Standard, ceramics, M006, P043 N/A

decontamination
Titanium tetrachloride 325 Laboratory inventory P056 N/A
Toluene Extractant and cleaning for M006, P043, P045, F005

mass spectrometer P056, UOOI
filaments.

Tributyl phosphate Liquid-liquid extraction and C1 12, M006, P043, N/A
studies of PUREX P045, P048

___________________ processes.

Triethylamine Reagent P056 N/A
Tri-iso-octylamine Liquid-liquid extraction M006, P045 N/A
Tri methylch lorosi lane 325 Laboratory inventory M006 N/A
Tri-n-octylamine Liquid-liquid extraction M006, P045 N/A
Tris(hydroxymethyl) Buffer M006, P008, P014 N/A
aminomethane (THAM)
Trisodium hydroxyethyl Chelating agent M006, P045, P054 N/A
ethylenediamine
triacetate (HE DTA)
Turco alkaline (rust Rust remover M006, P045 N/A
remover) (NaOH and
kerosene)
Tungsten oxide Spectrometric standard M006 N/A

____ ____ ____ ____ ___ material _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Table 5-5. Waste Stream RLM325D.0O1 Material and Chemical Inputs (Continued)

Chemical/Compound DescriptionlUse/Source Source Document EPA HWN
Turco Deseal Zit Decontamination M006, P045 F001 F002
(methylene chloride and
acetic acid)
Turco Fabrifilm (toluene, Decontamination paint M006, P045 F005
butanol, isopropanol,
acetone)
Turco Plauditc Decontamination M006, P045 N/A
Turco 4502 D (KOH, Decontamination M006, P045 N/A
K2CrO4, KMnO4)
Turco 4518 (Sodium Decontamination paint M006, P045 N/A
dodecylbenzene
sulfonate)
Uranyl bromate Hazardous constituent in M006, P045 N/A

325 solid waste ______

Uranyl nitrate Extractant M006, P045, P056 N/Al
Uranyl stearate Hazardous constituent in M006, P045 N/A

325 solid waste
Urea Electrolytic solution M006, P045 N/A
Vacuum pump oil Lubricant U001 N/A
Vanadium Spectrometric standard M006, P045, U001 N/A

material
Vanadium pentoxide Sample preparation flux M006, P043, P045, N/A

P056 ______

Vanadyl sulfate U by potentiometric titration M006 N/A
Vinyl chloride Sludge contaminant M006 D043
Xylene Liquid-liquid extraction, M006, P043, P045, N/A

_______________ solvent P056 ______

Yttrium nitrate Laboratory reagent M006, P045 N/A
Zeolon 900 Resin Ion exchange resin M006, P058 N/A
(Aluminum silicate) ______

Zinc 325 Laboratory inventory U00l N/A
Zinc acetate 325 Laboratory inventory P056 N/A
Zinc bromate 325 Laboratory inventory P056 N/A
Zinc carbonate 325 Laboratory inventory P056 N/A
Zinc chloride Spectrometric standard M006, P035, P043, N/A

material P056
Zinc nitrate Spectrometric standard M006, P045, P056 N/A

material
Zinc oxide Laboratory reagent M006, P043 N/A
Zinc sulfate 325 Laboratory inventory P056 N/A
Zirconium Cladding material M006, P045 N/A
Zirconyl nitrate Spectrometric standard M006, P045, P056 N/A

material ______
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5.4.3.1 F-Listed Constituents

Based on review of AK documentation relative to the 325 Building Radiochemistry
Processing Laboratory chemicals usage and chemical inventory information, waste
stream RLM325D.001 contains or is mixed with F-listed hazardous wastes (from
non-specific sources) listed in 40 CFR Part 261, Subpart D (40 CFR 261 .31). As shown
in Table 5-4 and Table 5-5, F001, F002, F004, and FOOS-listed solvents were identified
(References 10, M006, M012, P081, and U001).

Hanford assigned the F003 HWN conservatively to the RLM325D.001 waste stream on
the basis of the F003-listed solvents used in the 325 Building Radiochemistry
Processing Laboratory and potential presence in tank farms waste. These F003
constituents, including acetone, ethyl acetate, n-butanol, methanol, methyl isobutyl
ketone, and xylene are listed solely because these solvents are ignitable in the liquid
form. The waste stream will not exhibit the characteristic of ignitability because it is not
liquid; therefore, F003 is not assigned (References M006 and P081).

5.4.3.2 Toxicity Characteristic Constituents

Based on review of AK relative to chemicals used or present in the 325 Building
Radiochemistry Processing Laboratory and supporting analytical operations, waste
stream RLM325D.001 is contaminated with toxicity characteristic compounds as defined
in 40 CFR Part 261, Subpart C (40 CFR 261.24). Where a constituent has been
identified and there is no quantitative data available to demonstrate that the
concentration of a constituent is below regulatory threshold levels, the applicable EPA
HWN is conservatively applied to the waste stream (References 10, M006, MO012, and
U001).

Debris waste from the 325 Building Radiochemistry Processing Laboratory operations
contains or is contaminated with toxicity characteristic metal compounds listed in
40 CFR 261. As shown in Tables 5-4 and 5-5, EPA HWINs D004, D005, D006, D007,
D008, D009, DOl10, and DOl 11 are conservatively assigned to waste stream
RLM325D.001 (References M006 and M012).

As shown in Tables 5-4 and 5-5, EPA HWNs were assigned for chloroform (D022),
1 ,2-dichloroethane (D028), pentachlorophenol (D037), and vinyl chloride (D043) to
waste stream RLM325D.001 based on AK sources identifying the use of these toxicity
characteristic chemicals in the 325 Building Radiochemistry Processing Laboratory. In
addition, EPA HWNs for 1 ,4-dichlorobenzene (D027), 1 ,1-dichloroethlylene (D029),
2,4-dinitrotoluene (D030), and hexachloroethane (D034) were assigned based on the
presence of these chemicals in tank sludge samples analyzed at the 325 Building. The
toxicity characteristic compound HWNs for solvents that have been assigned as F-listed
EPA HWNs (e.g., benzene and carbon tetrachloride) are not assigned to waste stream
RLM325D.001, because the more specific F-listed EPA HWINs have been assigned for
these compounds (FOO5 for benzene and FO0l for carbon tetrachloride). For this
reason, assignment of the corresponding toxicity characteristic HWNs (D01 8 for
benzene and DO019 for carbon tetrachloride) is not necessary. Chlordane and
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2,4,6-trichlorophenol were identified in the chemical inventory record; however, the
D codes for these chemicals are not applicable (References DR01 4, M006, M01 2 and
M31 1).

5.4.3.3 U-, P-, and K- Listed Wastes

Based on a review of AK documentation, the RLM325D.001 waste stream is not mixed
with hazardous waste from specific sources (40 CFR 261 .32), discarded commercial
chemical products (e.g., U134 hydrofluoric acid), an off specification species, container
residue, or a spill residue thereof (40 CFR 261 .33). The review of the AK source
documentation did not identify the disposal of unused hydrofluoric acid (U 134) or
disposal of materials contaminated with spills of this acid; therefore the EPA HWN
U134 is not assigned to waste stream RLM325D.O01. The only spills identified in the
AK record consisted of releases of radioactive contamination during flooding and
releases of process waste liquids (e.g., acids and water). Chemical products at the
325 Building Radiochemistry Processing Laboratory were maintained outside of
gloveboxes to avoid radiologically contaminating the material and limit the amount of
hydrogenated liquids in the analytical areas. Therefore, the P- and U-listed HWNs do
not apply to this waste stream (References 10, CON, 0002, M006, P00l, P041, P045,
P050, P054, P056, and U001).

Beryllium was present in standards used at the 325 Building Radiochemistry Processing
Laboratory, and some of these standards may have been disposed of in the
RLM325D.001 waste stream; however, in this form it would be present in trace amounts
and in forms other than as a pure metal or oxide. Beryllium may be present in trace
levels (e.g., < 1 wt%) in the waste, as it was a trace constituent in tank waste samples
analyzed in the 325 Building. Because beryllium may be present as a constituent of
tank waste samples and not as a discarded commercial chemical product, the P01 5
HWN is not applied (References M006, P043, P045, P050, and P505). The material in
waste stream RLM325D.001 is not a hazardous waste from any of the sources specified
in 40 CFR 261 .32. Waste stream RLM325D.001 is therefore not assigned a K-listed
HWN.

5.4.3.4 Ignitables, Corrosives, and Reactives

As discussed above, the evaluation performed to identify chemical usage identified
numerous chemicals that may exhibit the characteristic of ignitability, corrosivity, or
reactivity in their pure, liquid, solid, or powder form. However, based on the Hanford
waste management practices, no pure or unused chemicals would have been
introduced into the waste stream. In addition, all liquids and reactive materials would
have been solidified, evaporated, neutralized, and/or deactivated prior to disposal.
Radiography prior to shipment will verify the absence of prohibited liquids
(References CO0l, C002, M006, M1 03, P043, P045, P41 1, and U001).

The debris materials in this waste stream do not meet the definition of ignitability as
defined in 40 CFR 261 .21. The materials are not liquid, and radiography is performed
to verify the absence of prohibited liquids. The materials are not capable of causing fire
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through friction or absorption of moisture. The materials in this waste stream are
therefore not ignitable 0001 wastes. Potentially ignitable compounds were managed at
the facility; however, these materials were absorbed, deactivated, and solidified, as
necessary (References 0001, 0002, PO0l, P002, P004, P045, and P051).

The debris materials in this waste stream do not meet the definition of corrosivity as
defined in 40 CER 261 .22. The materials are not liquid and radiography is performed to
verify the absence of prohibited liquids. The material in this waste stream is therefore
not corrosive waste (D002). Potentially corrosive reagents were managed by the
laboratory; however, these materials were neutralized, absorbed, deactivated, and
solidified, as necessary (References 0001, 0002, PO0l, P002, P004, P045, and P051).

The debris materials in this waste stream do not meet the definition of reactivity as
defined in 40 CER 261 .23. The materials are stable and will not undergo violent
chemical change. The materials will not react violently with water, form potentially
explosive mixtures with water, or generate toxic gases, vapors, or fumes when mixed
with water. Debris materials in this waste stream which came in contact with cyanide
materials are not capable of detonation or explosive reaction. The waste is not capable
of generating toxic fumes due to cyanide bearing waste. Sulfides were not used in the
325 Building Radiochemistry Processing Laboratory. Numerous resins were used
during operations in the facility; however numerous controls were used to avoid resin
oxidation during operations and only small (milliliter) quantities would have been placed
into the waste. As early as 1962, acid-soaked waste was rinsed thoroughly to minimize
any fire hazard. Reactive metals and alloys were reacted prior to disposal and
potentially reactive reagents were not placed into the waste. Radiography is performed
to verify the absence of prohibited liquids. The materials in this waste stream are
therefore not reactive (D003) waste (References 0001, 0002, PO0l, P002, P004, P043,
P045, and P051).

5.4.3.5 Polychlorinated Biphenyls

Based on the review of waste management practices and container documentation,
waste containers from 325 Building operations may contain polychlorinated biphenyl
(PCB) items. Items, such as transformers and light ballasts, were not specifically
identified in the container documentation. However, light ballasts were not segregated
from TRU waste until the early 1980s and may be present in the containers generated
before this time. Containers that contain these PCBs items identified during
radiography will be managed as PCB waste in accordance with the WIPP
(References 0001, M006, P41 1, M1 03, and U001).

5.4.4 Prohibited Items

Based on the review of the container documentation and waste management practices,
prohibited items may have been included in containers in waste stream RLM325D.001
at the time of generation. Waste management practices prohibited the packaging of
free liquids or unused reagents; however, because liquids were neutralized, absorbed,
and cemented, they may be present in residual amounts due to dewatering or
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condensation. The AK identified that cans greater than 4 liters in volume (e.g., 5-quart,
4-gallon, and 5-gallon cans) with crimped or taped lids may be present. Aerosol cans
were not segregated from the waste until the early 1 980s and may be present in
containers generated prior to this time (References C001, 0002, 0006, 0007, DROO2,
M006, P002, P003, P031, P037, and U001).

5.5 Waste Packaging

From 1970 to 1978, waste containing contamination that easily became airborne and
that was to be placed in 55-gallon containers was required to be placed in an "inner
container" (e.g., sheet plastic). In 1978, a polyethylene container liner was required. In
1981, the polyethylene container liners were required to be "horsetailed" and taped shut
before the container lid was installed. The use of lO-mil clear plastic 8- and 15-inch
bags that were twisted (horsetail) were bagged out and placed in the 55-gallon
containers. From approximately 1983 through 1987, single heat-sealed bags

Iapproximately five ft in length were used. As necessary (e.g., due to the presence of
contamination on the outside of the bag), additional bags may be placed around bags of
waste bagged out of a glovebox. Padding and tape were used to cover sharp
projections on materials such as broken glass items. Containers in the RLM325D.001
waste stream may therefore have up to six layers of confinement in the 55-gallon
container (e.g., five inner bags and one liner bag) (References CO01, 0006, 0007,
DROO2, M103, P031, P037, P042, and U001).

Various sizes of metal cans, including 4-quart, 5-quart, and 5-gallon paint cans and
4-gallon slip lid cans, were used to remove TRU waste from hot cells. These cans will
contain waste items, but empty containers (e.g., used to transfer items to the glove
boxes and hot cells) may also be present in the waste. These metal cans were placed
into lined 55-gallon containers. All containers will be screened for prohibited items
(e.g., sealed containers greater than 4 Liters) and any non-compliant containers will not
be shipped to WIPP (References CO0l, P042, M 103, and P41 1).

Until 1998, liquid waste from the hot cells and from designated laboratory sinks were
disposed of to the Radioactive Liquid Waste system and routed to the 340 Building.
Since 1998, liquid waste from the 325 Building has been processed through the
325 Building HWTUs. Small amounts of liquid waste from the hot cells were historically
solidified in 5-quart cans by evaporation or using diatomaceous earth or cement and
vermiculite in a 2:1 ratio prior to packaging in 55-gallon containers for storage and
disposal. Corrosive liquids were neutralized prior to solidification. For these reasons,
ignitable, corrosive, and reactive liquids are not expected to be present in any quantity
in waste stream RLM325D.001; the absence of prohibited amounts of liquids will be
verified during radiography prior to shipment (References CO0l, Ml103, P003, P042,
P045, P051, P080, and P41 1).

Some drums may be repacked at the WRAP facility in a glovebox. Only the contents of
one drum at a time are allowed on the sorting table, and the sorting table and glovebox
are cleaned out each time a new waste stream is introduced. Waste that is repackaged
at the WRAP facility will be placed into a double-lidded drum with filtered inner lid and
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have zero layers of confinement. These are referred to as "one-trip" drums

(References P1088 and P1089).

5.5.1 Container Filter Vents

Beginning in 1980, containers were required to be equipped with a vent clip if there was
the potential for gas generation. All containers will be vented with a WIPP-approved
filter vent before being certified for shipment to WIPP for disposal (References P506,
P507, P508, and P509).
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6.0 CONTAINER SPECIFIC INFORMATION

Historic container documentation reviewed for containers in waste stream
RLM325D.001 including: SWiTS database information, Solid Waste Disposal
Requests, Waste Disposal Records, Contents Inventory Sheets, and miscellaneous
spreadsheets compiled from this documentation is maintained in AK Source U001.
Relevant radiography and assay documentation for each container is maintained in
AK Sources M103 and M104, respectively.

The list of containers included in waste stream RLM325D.001, based on a review of the
available AK documentation, is included in the current AK Containers List as required by
CCP-TP-005 (Reference 1). As required by CCP-TP-005 a Container Tracking
Spreadsheet will be prepared from the AK Containers List and posted on the CCP File
Transfer Protocol site (ftp) containing, at a minimum, the following information:

* Container I.D.
* Waste Stream I.D.
* Generation Date
* Vent Date
* Change Reason
* New Closure Date
* New Vent Date
* Container Type.
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8.0 AK SOURCE DOCUMENTS

SourceDouetNmr
Document Title DcmnNubrDate
Number
cool Hanford-Building 325 Interview with Wayne Larson N/A 9/11/2003

Hanford-Building 325 Radiochemistry Laboratory Interviews with
0002 Various Waste Management Personnel (J. Holland, N/A 10/16/2003

T. Van Arsdale, E. Damberg, and G. Grohs) ______

C003 Waste Material Parameter Analysis for Containers Generated from N/A 10/2003
the Building 325 Radiochemistry Lab and HLW Annexes

0004 Isotopic Analysis for Containers Generated from theN/1023
Building 325 Radiochemistry Lab and HLW Annexes AssaysN/1/20

COO5 Transmittal of Hanford Facility Resource Conservation and 97-EAP-589 7/28/1 997
Recovery Act (RCRA) Permit Part A

C006 AK Summary - Record of Communication Interview with Gary N/A 3/29/2006Lanham and Stan Bos
C007 Record of Communication; Heat-Sealed Bags N/A 10/25/2006

Request for Approval of Waste Incidental to Reprocessing
C009 Determination for Hanford Site Transuranic Waste FH-0602938 11/28/2006

Stream RLM325D
Contract No. DE-A06-96RL1 3200 - Approval of Waste Incidental to

Colo Reprocessing Determination for Hanford Site Transuranic Waste 0700042 12/29/2006
Stream RLM325D ______

0068 Waste Material Parameter Evaluation for Waste Stream RLM325D N/A 9/24/2008
C069 WWIS Reported Radionuclides for Waste Stream RLM325D N/A 9/25/2008

0100 U-234 To U-235 and U-238 Ratios for Appendix E of Hanford Site M4TOO-PJC-02-077 4/11/2002Transuranic Waste Certification Plan for NDA

0102 Sr-90 to Cs-1 37 Ratio For Appendix E of Hanford Site Transuranic M4TOO-PJC-02-006 4/11/2002Waste Certification Plan for NDA
0112 Summary of Bismuth Phosphate Process and Plutonium-Uranium 7G330-MEJ-03-001 12/11/2003

Extraction Process Chemical Flowsheets
DRO01 AK Source Document Deficiency; Isotopic Discrepancies N/A 10/11/2006
DR002 AK Source Document Deficiency/Use of Heat Sealed Bags N/A 8/18/2006
DR014 Chemical Discrepancy Report N/A TBD
Mool Excerpt from Tank Waste Information Network system Best Basis N/A 10/04/2006

Inventory
M006 325 Facility Debris Waste Stream Designation N/A 7/27/2004

2/2/2004

M008 Waste Profiles published by the Hanford Waste Services PNNL-230-0001-01
Organization PNNL-230-0001 -02 2/7/2006

Data Quality Objectives Reconciliation, Headspace Gas Analysis

M012 Report, Flammable VOC Report, and Acceptable Knowledge M4TOO-TRU-06-639 10/26/2006
Confirmation Checklist for 24 Containers from Waste Stream
RLM325D, WSPF #RLM325D.001

M043 MSDS for ShellSol 0060 MSDS 7653-2 06/05/00_
M103 NDE Batch Data Reports for Containers in Waste Stream RLM325D N/A Various
M104 NDA Batch Data Reports for Containers in Waste Stream RLM325D N/A Various
M305 Current Volume Inventory for Hanford Waste Streams N/A N/A
M311 E-mails Documenting D042 Evaluation N/A 05/19/10
Poo1 325 Building Standard Operating Procedure HW 73112 9/15/1962
P002 Removal of High Dose Low Level Waste SAL-325-HDLLW-1 9/30/1994
P003 Disposal of Contaminated and Radioactive Wastes from the SAL SAL-84-5 4/13/1994
P004 Routine Research Operations RPL-OP-001 3/2000

___________Rev. 0 and 1
P005 Handling and Opening Radioactive Material Shipments SAL-84-7 4/13/1 994
P006 Instructions for PHR-146 Micro Combination pH Electrode 13 644 5 N/A

P007 Ross pH Electrodes Instruction Manual 227296-001 19
1_____ __________________________ Rev. C 19
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SourceDouetNmr
Document Title DcmnNubrDate
Number

P008 Model 94-09, 96-09 Fluoride/Combination Fluoride Electrodes 502700-031 1991Instruction Manual Rev. C

P009 Chloride! Chloride Combination Electrode Instruction Manual 502700-078 1999Rev. D

Poo Purification of Plutonium using Lewatit UMP-950 Ion Exchange 325-PU-Purify-i 6/1 2/1 998Resin Rev. 0
P011 Leaching Tests using the PCT Method MCC-TP-1 9 4/1993_

Evaluation of Monolithic Radioactive Material immobilization Form RPL-PIP-Ceramic
P012 Beairi ueHosTest-i 5/2001

Behaior n Fme HodsRev. 0
P013 Preparation and Viewing of Samples by Microscopy RPL-EMSP-1 Rev. 0 11/2000
P014 Standard Test Method for Fluoride Ion in Water D 1179-99 2/1999

P015 Solids Analysis X-Ray Diffraction PNNL-RPG-268 2/2000Rev. 1
P06 Plutonium Immobilization Project Exceptions to ASTM C1220-98 as SMC2091/00P06 Pertaining to Static Leach Testing of Monolithic Ceramic Specimens AT 209 120

Laboratory Procedure for Operation of the Differential Scanning ICN-PNL-ALO-
P017 Calorimeter (DSC), Thermo gravimetric Analyzer (TG), and High 508R0.2 1/1 998

Ternperature Differential Thermal Analyzer (DTA) and DSC Rev. 0 ______

P018 Preparation, Processing and Testing of Radioactive Glass and RPL-PIP-1 7/2001Ceramics Rev. 2

P019 Fabrication of Ceramic Samples RPL-PIP-2 4/1998Rev. 0

P020 Fluoride, Chloride, and pH Measurements with Specific ion RPL-PIP-3 6/2001Electrode Rev. 0

P021 Mounting Radioactive Samples in PIP XRD sample holder base Rv. 2 and 8/2002

P022 Measurement of Releases to a Statis Aqueous System (3-Day MCC RPL-PIP-5 6/2001
Static Leach Test) Rev. 0
Evacuated Impregnation Method for Apparent Specific Gravity, Bulk APEL-PIP-1 /19

P023 Density, and Apparent Porosity Determinations of Consolidated Rev. 1 119
Solids

P024 Geometric Density Determination of Consolidated Solids APEL-PIP-2 5/2001Rev. 3
P027 Transfer of SPFT and PUF Vessels Containing Crushed Pu- or RPL-PIP-SPFT-1 5/8/2000

Pu-238 Containing Materials Rev. 0
Preparation of Nondispersible Solid Samples Containing RPL-MAS-NMR Rev. 820

P028 Radioisotopes for Magic-Angle Spinning Nuclear Magnetic 0 820
Resonance Spectroscopy Measurements

P029 Operation of Scintag Pad-V X-Ray Diffractometer (RGD#62) RPL-XRD-PIP 2/1/2003Rev. 2

P030 Procedure for Surface Area Measurement using BET with the GDSP-01-BET 1/27/2003Quantachrome Gas Analyzer in the SAL Rev. 0

P031 Bag/in and Out Operations Shielded Analytical Laboratory Glove SAL-84-8 4/13/1994Box
P032 peraion f Gama SpctrocopyEquiment511-4 119P032 peraion f Gama SpctrocopyEquimentRev. 0 119

P033 Operation of Single Pass Flow Through Experiment RPL-PIP-SPFT 5/2003Rev. 1
P04 Archimedes (Buoyancy) Method for Apparent Specific Gravity APEL-PIP-3 119P04 Determinations of Consolidated Solids Rev. 1 119

P035 Gas Pycnometry Method for Apparent Specific Gravity APEL-PIP-4 8/2001Determinations of Consolidated Solids Rev. 2

P036 Response to Vacuum Alarms in RPL Glove boxes and Use of RPL RPG-94-1 7/16/1 999Glove box Airlock Rev. 1

P037 Dry Waste Removal from the Cells Using the Drum Load Out 325-A-20 11/1995Assembly Rev. 0

P038 Installation of In-Line Back Flow Preventers and/or In-Line Isolation RPL-PIP-SPFT-3 12/2001Valves on Single Pass Flow Through Systems Rev. 0
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SourceDouetNmr
Document Title DcmnNubr Date

Number

P039 Routine Management, Storage and Disposal of Hazardous, GEN-325-WM1 3/27/1 996
Low-Level Radioactive or Mixed Waste Rev. 1

P040 Transmittal of Variance RAD-00006 RAD-00006 2/2000

P041 Past Practices Technical Characterization Study-300 Area- Hanford WHC-MR-0388 12/1992
Site

P042 A History of Solid Waste Packaging at the Hanford Site WHC-SA-2772-FP 2/1 995
P043 Safety Analysis Report for 325 Building PNL-7748 1/1992

P045 Characterization of Past and Present Waste Streams from the WHC-EP-0696 12/1993
325 Radiochemistry Building

P046 Facility Effluent Monitoring Plan for the 325 Facility PNL-MA-661 11/1994

P047 Hanford Facility Dangerous Waste Permit Application, DOE/RL-92-35 7/1 997
325 Hazardous Waste Treatment Units Rev. 1

P048 Characterization of the 618-11 Solid Waste Burial Ground, Disposed HNF-EP-0649 10/1 997
Waste, and Description of the Waste-Generating Facilities

P050 Analytical Chemistry Laboratory Manual, Volume 2, Analytical MG-28 10/1 978
Chemistry Methods for Mixed Uranium-Plutonium Oxide Fuel Rev. 2

P051 Hanford Site Solid Waste Acceptance Criteria HNF-EP-0063 5/2003
Rev. 8

Hanford Site Transuranic Waste Management Program Acceptable HF36
P052 Knowledge Documentation for Retrievably Stored Contact-Handled HevF 346 10/2006

Waste Rv

P053 Testing and Analysis of Consolidated Sludge Samples from the 105 PNNL-13341 12/1999
K East Basin Floor

P054 Organic Analysis Progress Report Fiscal Year (FY) 1997 PNNL-1 1738 4/1998
PNNL-1 3364

P055 Inorganic and Radiochemical Analysis of 241 -C-i 04 Tank Waste WTP-RPT-007 10/31/2000
Rev. 0

P056 Facility Effluent Monitoring Plan for the 325 Radiochemical PNNL-12157 3/1999
Processing Laboratory

P058 MSDS for commercial products Various Various

P071 History and Stabilization of the Plutonium Finishing Plant (PFP) HNF-EP-0924 3/1997
Complex, Hanford Site

P073 35 FIR 17530-17533, 52 FR 5992-6001, 53 FR 17709, N/A Various
58 FIR 12342-12347, 58 FIR 64783, 59 FIR 10439

P074 Low Level or Transuranic Waste Classification of Hanford Tank 99-WPD-219 4/8/1 999
Waste Sample Test Residues Rev. 0

P078 Nuclear Waste Policy Act 42 U.S.C 10141 1/2002

P080 Hanford Site Operating Permit, Operable Unit 5 - 325 Hazardous WA7890008967 1/2007
Waste Treatment Units

Tank Farms Solid Waste Characterization Guide with Sampling and HNF-SD-WM-PLN-
P081 Analysis Plan Attachment Rev. 1/99

P082 Radioiodine Control During Reprocessing of Short-Cooled Irradiated BNWL-460 4/1 967
Neptunium-237 Aluminum Alloy Target Elements

P153 History of the Plutonium Production Facilities at the Hanford DOE/RL-97-1047 6/2002
Site - Historic District, 1943-1990

P231 PRF Solvent Extraction Depletion Flowsheet - High Uranium/High PFD-Z-1 80-00001 6/10/1993
Fluoride Feed Rev. C-i

P274 325 Radiochemical Processing Laboratory website N/A 8/2005

P400 A Brief History of the PUREX and U03 Facilities WHC-MR-0437 11/1993

P41 ORAU Team, NIOSH Dose Reconstruction Project, Technical Basis ORAUT-TKBS-006-2 1/920
P41 Document for the Hanford Site - Site Description Rev. 00 PC-i 22920

P402 Historic American Engineering Record Reduction-Oxidation DOE/RL-96-29 1/1 996
Cope lutonium Concentration Facility (Building 233-S)

P403 Characterization of Past and Present Solid Waste Streams from the WHC-EP-0646, Rev. 04/01/i1993
Plutonium-Uranium Extraction Plant 0

P405 Characterization of Past and Present Waste Streams from the WHC-EP-0621 2/1 993
Plutonium Finishing Plant
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SourceDouetNmr
Document Title DcmnNubrDate
Number

P406 Plutonium Finishing Plant Plutonium-Uranium Oxide: HNF-1 0919 3/2002
Characterization of Items with <30 Weight Percent Plutonium Rev. 0

P407 Tritium Production at the Fast Flux Test Facility 9650398 2/1/1 996
White Paper: Calculation of Isotopic Weight Percentages Using M4TOO-TRU-06-640 1/120

P408 Tank Waste Information Network System data for the PUREX Rev. 001/20
Facility

P411 WRAP Facility Operating Procedure; Operation of the Drum WRP1 -OP-0908, 9/9/2008
Nondestructive Examination System Rev. J-2

P414 Waste Retrieval Process Description HNF-5597 3/31/2004
Rev. 3

P415 Transuranic (TRU) Waste Phase I Retrieval Plan HNF-4781 9/28/2000Rev. 1
HNF-SD-W026-SAR-

P416 WRAP Final Safety Analysis Report 002 7/2001
Rev. 2

P502 RECUPLEX Process Chemical Flowsheets, RECUPLEX HW#1 and HW-22604 11/1/1951
_________HW#2

P503 Preliminary FFTF Fuel Raw Materials Survey and Analysis BNWL-CC-1 336 4/1 0/1 967
P504 REDOX Process Waste Streams - Approximate Quantities and HW-1 0733 8/12/1948

Compounds
P505 Inventory of Chemicals Used at Hanford Site Production Plants and WHC-EP-01 72, Rev. 4/1990

Supr Operations (1944-1980) 1
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Figure 1. Location of Hanford Site
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Figure 2. Location of the Major Areas at the Hanford Site
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Figure 3. 300 Area Layout
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Figure 4. 325 Building Radiochemistry Processing Laboratory Layout
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Figure 5. Typical Laboratory Analysis Flow Diagram
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Figure 6. TRU Waste Retrieval Diagram
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Department of Energy
Washington, DC 20585

rES JUN 3 0 2011

MEMORANDUM FOR DISTRIBUTION

FROM: DR. ROBERT GOLDSMITH/
DIRECTOR OF SAFETY 0 gkTIONS ASSURANCE
OFFICE OF SAFETY MANA IEMENT

SUBJECT: Safety Alert - Leaking Drums

Two sites have recently experienced releases of highly radioactive liquid waste during
routine drum operations. The drums failed due to extremely rapid corrosion from acidic
liquids in the waste. The releases generated airborne radioactive conditions that
challenged the ability of the sites to contain the leaks and subsequently clean up the areas.

The attached Safety Alert describes the events, highlights the potential concerns, and
recommends several actions for sites that handle drums of radioactive waste.

While recommended actions are not mandatory and a response to this Safety Alert is not

required, we will examine the response during routine assessments and site visits. If you
have any questions please call me at (301) 903-4954.
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cc: R. Lagdon, S-3
1. Triay, EM-I
D. Chung, EM-2
C. Anderson, EM-3
K. Picha, EM-20 (Acting)
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R. Murray, EM-23
K. Goodwin, EM-24
M. Letoumneau, EM-41
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Jay Rhoderick, Director, Office of Large Site Support
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Office of Environmnental Management

Safety Alert
Radioactive Liquid Release from Drums
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Summary

During the past year, transuranic (TRU)
waste drums at two Environmental
Management (EM) sites have failed,
releasing acidic and highly radioactive
liquid wastes. In both cases, the failed waste
drums were relatively new and had corroded

from~~~~~~~~~~~ teisdtuprvdnnoidctn he hole developed in an otherwise solid looking drum. The blue

of their imminent failure. The resulting high material is a fixative applied to reduce the spread of contamination

contamination and airborne radioactivity H-anford Site
levels severely hindered the ability of
facility personnel at both sites to reenter the (EM-RL-CPRC-WRAP-201 1-0002)
areas and contain the release in a timely
fashion. A 55 gallon drum that had been retrievably

buried in 1979 was recovered in 2006 and
Savannah River Site placed in the queue for remediation for

(EM-R--SNS-CWM-210-010)shipment to Waste Isolation Pilot Plant.
RTR showed an inner liner, an absence of

During drum retrieval activities, a severely debris and a mass consistent with absorbed

corroded 55 gallon drum was recovered l iquid. The drum was transferred to Waste

from a water filled culvert. Real Time Receiving and Processing Facility (WRAP)

Radiography (RTR) showed the drum to for remediation. Efforts to prepare the drum

have free liquid inside, but the composition for disposal consisted of pouring the drum

of the liquid was unknown. Per site contents onto a sorting table and testing the

practice, the drum was overpacked into a contents. The absorbed liquid was found to

new 85- gallon DOT Type 7A liquid-rated have a pH of 2 or less. Baking Soda was

container and stored at TRU Pad 16. The added to neutralize the liquid; however no

overpack did not have a plastic liner. pH testing was performed after the addition
to determine if the treatment was effective.

Approximately 2 years later, on July 27, The contents were repacked into 2 daughter
20 10, the overpacked drum was rolled off a drums without liners. These drums had an
pallet in preparation for movement. An acrylic paint coating on the inside.
approximately I inch diameter piece of the Approximately 2 months later, one of the
overpack bottom failed and liquid began daughter drums was found leaking during a
running out. routine inspection.
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the necessary equipment, train personnel,
and plan and conduct a re-entry to the
facility and overpack the leaking drums.
Surface contamination levels were

significant and hampered operations while
the cleanup was undertaken.

Cramped operating conditions in the drum aisle impacts
the response

Response

Follow-up radiological surveys at the TRU
Pad 16 and WRAP facilities indicated Drum pallet destacked and leaking drum overpacked.

transuranic radioactive contamination levels

up to 58 million and 73 million Observations

disintegrations per minute per 100 square The Office of Safety Operations Assurance
centimeters (DPM/ 100 cm2) respectively. (EM-22) review of the events and discussion
These extremely high contamination levels with Department of Energy and contractor
also created the potential for airborne personnel identified the following:
radioactivity concentrations that exceeded
the protection factors of the powered air 0 The sudden failure of the drums, without

purifying respirators (PAPR) routinely used any external indications of failure is

by both facilities. After initial immediate troubling. Without any obvious signs

actions to contain the leaks, both facilities that a drum is structurally under attack,

opted to prescribe respiratory protection actions to prevent or mitigate such

devices with higher protection factors failures are difficult to plan.

(airfed suits and self-contained breathing * Any drum containing free liquid or damp

apparatus) to support entries for materials has the potential for failure.

decontamination of the spill areas; however & Of particular concern is the possibility of

facility personnel were not currently trained a drum failure while in transit. At both

on the more protective respiratory protection sites, drums are moved using forklifts

devices. Consequently, each facility and any spill during these movements

required a minimum of five days to obtain
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would be uncontained, with the potential 1 . Sites should develop a process to
for release onto the ground. identify those drums with higher

" Waste drums known to contain liquids potential for leakage. Drums that
were not routinely segregated or stored may contain free liquids and/or damp
in a manner different from other waste materials should have the threat to
drums. No special treatment orthineryofheduasse.
precautions were taken when movingthineryofheduasse.
known liquid-containing drums.

" Facility procedures for leaking drum
spill response had generic guidance (i.e., 2. Each site should develop the
"use the SWIMS procedure") and did capability to mitigate a leak from the

not address potential chemical concerns. drums identified as having higher

* Spill response may require special PPE potential risk. This should include

to protect workers from strong acids and drums in storage and in transit.

bases. Radioactive response to these
events will require high levels of
personnel protection.

Imposing requirements to treat all drums as
a potential release of the magnitude
experienced from the two events would be
prohibitively expensive and the mitigative

actions would rapidly grind drum
movements to a halt.

Screening to identify potentially high risk

drums, actions to mitigate the failure of
those drums and advanced planning to Overpacked drum stored on a spill pallet

respond to such drum failures are necessary.3.Stsholenuehyhaen

Recommended Actions effective capability in place to
respond to leaking drums in a timely

EM facilities currently handling and storing fashion regardless of where they

radioactive waste drums should review this occur. To meet this objective,
Safey Aertand valateitsapplcablit tofacility response procedures should
Safey Aertand valateitsapplcablit toprovide appropriate detail, PPE

their own operations. In particular, such should be readily available and
facilities should take actions to ensure they appropriate for event conditions, and
meet the following objectives: individuals should be currently

trained for all levels of required PPE
and in event response procedures.



Office of Environmental Management

Safety Alert
Radioactive Liquid Release from Drums

June 2011

4. Each site should conduct training
with realistic drill scenarios to test its

ability to respond to an unexpected
release of radioactive liquid from a
drum. This should have the facility
response integrated with site
emergency services.

Questions concerning this EM Safety Alert
should be directed to Terry Tracy (301)
903-7964 or Ed Westbrook (303) 236-3673
of EM-22.

Dr. Robert Goldsmith

Director, Office of Operations Assurance
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Timeline and management of waste drum HEDL-63 from generation to repackage (Drum 0062288).
5/20/11

Date Action

05/17/78 fHEDL-63, a 55 gallon drum packaged at 325 building and transferred to 324 for shipment to 200

West Area (see Reference 4 below).

05/1 8/79 HEDL-63 is retrievably stored in 21 8-W-4C Burial ground, Trench 4.

11/26/03 Issuance of the Central Characterization Project Acceptable Knowledge Summary Report for
Hanford Site 325 Radiochemistry Mixed Debris Waste Stream RLM325D. (CCP-AK-R-L-003)
Reference 1

07/27/04 Memo from M. Lakes to C. Girres on "325 Facility Debris Waste Stream Designation" (Reference
2) that summarizes the Waste Services review of CPP-AK-RL-003.

09/07/04 Designation"3 2 5-DES-0 1-00 " (Reference 3) for 325 TRU Debris waste stream completed by
Waste Services.

03/30/06 Waste Retrieval Project retrieves HEDL-63 from 4C, Trench 4 and overpacks it into an 85 gallon
drum # 0031161 due to corrosion. The inner liner was intact. (See Reference 4's "Attachment 1 -
Overpack Data Sheet" pg 2).

04/18/06 Addendum to TSD record is filed by Waste Services for 0031161 to document the burial and
retrieval activities. Addendum includes "Updating Overpack Container Checklist, ADDENDUM"
pg 1; "Attachment I - Overpack Data Sheet" pg 2; "Addendum to TSD Record" with the revised
isotopic inventory spreadsheet, Pg 3); "Reference Material" Pg 4; "Solid Waste Burial Record" Pg
5, 6; and the "Nuclear Material Transaction Report" Pg 7. (Reference 4)

05/23/06 Designation # 325-DES-01-00 applied to drum 0031161 in SWITS to prepare it for transfer to
CWC. (Reference 5, pg 1)

06/05/06 Drum 0031161 is reviewed and approved by Waste Services for transfer to CWC. Drum is
transferred to CWC by Waste Retrieval Project and is received and placed in storage at 2403 WA.
(Reference 5, pg 2-10)

11/14/06 Acceptable Knowledge Document for the 325 Radiochemistry Laboratory Mixed Debris Waste
Stream RLM325D approved. (HNF-308 10, Rev 0) (Reference 6)

07/17/07 Revision to Acceptable Knowledge Document for the 325 Radiochemistry Laboratory Mixed
Debris Waste Stream RLM325D approved. (HNF-30810, Revi) (Reference 7) - previously
provided on May 3)

08/26/08 Drum 0031161 is transferred to WRAP building 2404WB for RTR and Assay feed.

09/03/08 Drum 0031161 is transferred to WRAP building 2336W and RTR is performed. Radiographer
identifies no prohibited liquids or items, but does identify waste is greater than 50% non-debris
(doesn't meet the debris waste stream description) that is contained in a sealed container (inner
liner) greater than 4 liters (WIPP WAC prohibits sealed containers > 4 liters). (Reference 8)

09/04/08 Drum 0031161 is assayed at WRAP building 2336W.

09/05/08 Drum 0031161 is transferred to WRAP building 2404WB to await transfer to CWC.

09/23/08 TRUEDMT database updated and waste stream changed to reflect TRU S3000 (homogeneous
solids) waste determination. (Reference 9)

11/13/08 Designation # 325-DES-01-00 is revised and # 325-DES-01-01 (Reference 10) applied to drum
0031161 in SWITS.

Page 1 of 3



Timeline and management of waste drum HEDL-63 from generation to repackage (Drum 0062288).
5/2011

Date Action

11/20/08 Addendum to TSD record filed for 0031161 and SWITS updated to include 55 gallon inner drum

as waste component not packaging. (Reference 11)

02/23/09 Assay of record data uploaded to SWITS; isotopic distribution and activity and TRU calculation
for 0031161 is updated by WRAP Operations Technical Support.

04/10/09 Addendum to TSD record filed by WRAP WMR for 0031161 to reflect new isotopic distribution,
activity and TRU calculation resulting from Assay of Record. (Reference 12)

07/16/09 Empty drum 0062288 received at WRAP building 2336W from stores warehouse 2 10 1M

09/24/09 Drum 0031161 is transferred to CWC and stored at building 2403 WA.

05/07/10 TRU Information Bulletin "TRU-B3- 10-0 10" published for "325 Radiochemistry Building
Comprehensive Homogeneous Solids Waste Stream S3000 RLM325." (Reference 13)

10/20/10 Drum 0031161 is transferred to WRAP building 2404WB as WRAP prepares to restart repackage
line.

01/11/11 Drum 0031161 is transferred to WRAP building 2336W for repackage.

02/07/11 Empty drum 0062288 transferred to the WRAP building 23 36W Process Area

02/09/11 Drum 0031161 contents are removed in WRAP Process Area TRU Line Glovebox. The sealed 50
gal liquid liner was cut up. The absorbent material was found to be acidic (pH <2) using a pH strip
and 4.5 lbs of baking soda was added to neutralize. The waste was packaged into two new 55
gallon drums, ft 0062288 (Reference 14) and 0061308 (Reference 15).

03/11/11 Drum 0062288 moved from the Process Area to the WRAP building 2336W NDE/NDA Area

03/14/11 Drum 0062288 was weighed, assayed in WRAP GEA-B vault and transferred to 2404WB row
WB-08. It remained in this row until the leak was discovered on 4/26/20 11.

04/26/11 Liquids discovered on the bottom edge of Drum 0062288. Operational activities in 2404-WB
ceased and the development of a recovery plan was initiated. Issue on drum 006288 entered into
the Discrepant Container Management Program (DCMP).

05/03/11 Recovery activities were initiated and Drum 0062288 was overpacked into Drum 0059303 and the
contaminated pallet wrapped (Reference 16 and Reference 17). Drum 0061308 was inspected and
no issues identified.

05/05/11 0062288 issue in DCMP closed after overpacking container. (Reference 18)

05/10/11 In consultation with Waste Support Services, direction was provided for the 85 gallon overpack
drum 0059303 to be labeled and managed as Corrosive (D002). This labeling occurred on
5/10/2011 and Drum 0061308 was placed on a spill pallet. Due to contamination, Overpack Drum
0059303 (containing drum 0062288) remained in the decontamination area.

05/11/111 Overpack Drum 0059303 (containing Drum 0062288) was placed on a spill pallet.

05/12/11 Three other similar drums entered in the Discrepant Container Management Program (0062289,

0081216, and 0061308) as Unknown Contents - Suspect Contents. (Reference 19)

Page 2 of 3



Timeline and management of waste drum HEDL-63 from generation to repackage (Drum 0062288).
5/2011

Date Action

05/16/11 Received instructions from Waste Services that containers with HEDL waste are to be labeled as
"orrosive", have the D002 applied in SWITS, the pH identified as pH<2, the storage category
updated to "A" for Acids, and the physical type changed to L/S (liquid/solid). These containers
are: 0025025, 0025090, 0028846, 0028928, 0029796, 0029841 (repackaged to 0062289, 0081216),
0030841, 0030851, 0031159, 0031161 (repackaged to 0062288, 0061308), 0031164, 0031165,
0034390, 0034274, 0034364. (Reference 20)

05/17/1l Because additional SWITS updates are needed for the containers identified in the 5/16/11 list, an
additional DCMP item "inconsistent inventory" was created for each container. Example DCMP
history report attached (Reference 21)

Page 3 of 3
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400-7-1 -9-attachment-4
ACCEPTABLE KNOWLEDGE SOURCE

DOCUMENT SUMMARY

Site: Hanford Source Document Tracking Number: TRU-WST-1 1.4.4-1206200539702

Acceptable Knowledge Documentation Type: Category:
0E TRU Waste Management Program Information EJPublished Document or Controlled Database
01 Waste Stream Specific Information S~Unpublished Data
E Supplemental Informnation (I Internal Procedure or Note

0I Correspondence

Title of Source Document: Central Characterization Project Acceptable Knowledge Summary Report for Hanford
Site, 325 Radiochemistry Building Transuranic Debris

Description of Source Document: Describes the 325 Radiochemistry Building, Transuranic Debris

Source Document Reference Information (author(s), document and revision number, date, publisher):
Author(s): D.H. Haar; Document #: CCP-AK-RL-003, Rev. 0; Date: November 26, 2003, Publisher: Not
Published

Source Doc.
AK#' Page # Source Document Summary

PIU 7-14 Discusses the site mission, waste generation, and management.

PR3 13-24 Provides an overview of the site and waste management.

PR4 13-24 Describes historical waste operations.

WS2 22 Discusses areas where waste was generated.

WS7 24-25 Indicates waste material parameters present in the waste stream.

WS9 25-26 Identifies radionuclides in the waste stream.

WS 10 26-37 Discusses hazardous constituents in the waste stream.

Source Document Data Limitations (if any):
Document does not include a map or layout of the facility

Data Collector: R. J. Swan Date: 1/12/06
Pr&'ign

Site Project Managerrm Ad. .t ba AmuL / AL Z11  7±1 t52,-3IA.t4 -Date:
(or designee) Print/Sign

"Obtain from Acceptable Knowledge Documentation Checklist
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1.0 Executive Summary

This document has been prepared for the Central Characterization Project (COP) for
contact-handled (CH) transuranic (TRU) waste generated at the 325 Radiochemistry
Building located in the 300 Area at the Hanford Site. This report presents the
required characterization information for the mixed debris waste stream
(RLM325D.001) associated with process operations and building deactivation
activities.

The COP is tasked with certification of CH-TRU waste for transportation to and
disposal at the Waste Isolation Pilot Plant (WIPP). The procedure CCP-TP-005,
CCP Acceptable Knowledge Documentation (Reference 1), describes how
acceptable knowledge (AK) is compiled and confirmed by the COP. The COP is
responsible for AK development in accordance with COP procedures and will review
and approve this Acceptable Knowledge Summary Report and maintain this
document and supporting AK source documentation as COP quality assurance
records. The COP maintains responsibility for all referenced documentation, which
will be stored at the COP Records-Center, Carlsbad, New Mexico.

This document, along with the referenced supporting documentation, provides a
defensible and auditable record of AK for the characterization of waste generated by
the 325 Radiochemistry Building operations. The references and AK sources used
to prepare this report are listed in Attachment 1. The AK sources referenced within
this report by alphanumeric designations (i.e., C001, POOl, 0001, and U001),
correspond to the Source Document Tracking Number using the following
convention:

" C - Correspondence
" P - Published Documents and Procedures
* U - Unpublished Documentation and Data
* D - Discrepancy Resolution Reports

This AK report includes information relating to the facility's history, process
operations, and waste management practices. Information contained in this report
was obtained from numerous sources, including facility safety basis documentation,
RORA permit applications, facility procedures, generator and storage facility waste
records, and interviews with cognizant personnel.

This report complies with the requirements of Section B4, "Acceptable Knowledge,"
of the "Hazardous Waste Facility Permit Issued to Waste Isolation Pilot Plant"
(HWFP) (Reference 2). This document and supporting references provide the
mandatory waste program management and waste stream-specific AK information
for the 325 Radiochemistr Building TRU waste generated between 1970 and 2002.
This AK document contains a description of the TRU waste generating facilities and
the waste management practices at the time of waste generation.
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2.0 Waste Stream Identification Summary

Site Where TRU Waste Was Generated:

Generation Location:
Hanford Site
P.O. Box 1000
Richland, Washington 99352-1000

Facility Where TRU Waste Was Generated:

325 Building - Radiochemistry Building and High-Level Radiochemistry Annex

Facility Mission:

The 325 Radiochemistry Building was built in 1953 to safely house and handle mutli-
curie or high activity chemical development work. The High-Level. Radiochemistry
Annex was added to the facility in 1959 and 1960. Combined these two analytical
operations were the largest among Hanford's laboratories. Section 4.4.3 provides a
discussion of the missions associated with this facility.

Waste Stream RLM325D3.001 (Mixed Debris)

Summary Category Group: S5000

Waste Matrix Code Group: Heterogeneous Debris

Waste Matrix Code: S5400 (Heterogeneous Debris)

TRUPACT-11 Content Code (TRUCON): RH225A - AM

Waste Type Code: MTRU

Waste Stream TWBIR Identification: RL-T1IQ, RL-W338, RL-W339,
RL-W340, RL-W341, RL-W342,
RL-W343, RL-W393, RL-W394,
RL-W395, RL-W396, RL-W397, and
RL-W398

Layers of Confinement: Maximum of four layers

Waste Stream Description: This debris waste stream was generated during
laboratory examinations and studies, including analyses of fuel reactor samples,
characterization of the chemical and physical properties of tank wastes and
immobilized forms of plutonium (Reference C001, P012, P016, P027, and P041).
These analyses, performed in gloveboxes, fume hoods and hot cells, used a wide
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variety of electrochemical, spectrophotometric, and physical tests that generated
primarily inorganic (e.g., aluminum- and iron-based metal, glass, ceramics, and
asbestos) and organic debris (e.g., plastic, rubber, paper, cloth, wood) waste
materials. Materials associated with waste packaging include plastic liners and
absorbents (Cleanup-IV, vermiculite, and diatomaceous earth). Specific waste items
may include diaper paper, wipes, towels, protective clothing, cardboard, metal cans,
aerosol cans, High Efficiency Particulate Air (HEPA) filters, stainless steel tubing,
plastic pipe, lead (bricks and sheeting), sheet metal, polyethylene bottles, failed
machinery, alkaline batteries, circuit boards, incandescent bulbs, light ballasts, used
lab ware (beakers, pipettes, vials, and tubing), gloves (leaded, cloth, leather, rubber
and Hypalon), lab equipment (balances, drying ovens, heating mantles, pumps and
reaction vessels), thermometers, tape, concrete, non-asbestos insulation, soil,
plumbing fixtures, ladders, step benches, and tools (screw drivers, wrenches, and
shears). Absorbed liquids have been placed in some drums. Also included are
sample residues from fuel pellets, tank wastes, ceramics and grouted plutonium in
cans (Reference 10, C00l, C003, P050, and U001).

Waste stream RLM325D.OO1 was determined to contain RCRA regulated
constituents and is assigned the following EPA Hazardous Waste Codes: FOOl,
F002, F003, F004, F005, 0004, D005, D006, 0007, D008, 0009,0D010,0D01 1,
D022, D027, 0028, D029, D030, D033, D034, D037, D041, and 0043. See Section
5.4 for the rationale for assignment of these codes.

Based on the review of the container documentation and waste management
practices, prohibited items may be present in waste stream RLM325D.O01. Waste
management practices prohibited the packaging of free liquids or unused reagents;
however liquids were neutralized, absorbed, and cemented and may be present due
to dewatening or condensation. The AK identified that cans greater than 4 liters in
volume (5-quart, 4-gallon, and 5-gallon cans) with crimped Or taped lids may be
present. Punctured aerosol cans are identified in the container documentation. No
PCB3 ballasts were identified in the container documentation; however, unpunctured
aerosol cans and PCB ballasts were not segregated from the waste until the early
1 980s and may be present in containers generated prior to this time. The inventory
may also contain lead, steel, and concrete shielded containers. Drums containing
prohibited items or unused reagents identified during confirmation activities will be
segregated then treated and/or repackaged to remove the items prior to certification
and shipment (Reference CO01, 0002, P002, P003, P031, P037, and U001).

TRUCON Code RH225 is assigned to waste stream RLM325D.0O1 assuming that
organic solvents and oil/solvent mixtures do not exceed 1 percent by weight of the
total weight of the waste in the drum (Type 1ll). An assessment of all containers will
be performed during AK evaluation to determine if the weight of these compounds
(solidified or absorbed) that could exceed 1 percent (Type IV) in a given drum. The
SPM will be notified of the containers that may exceed the 1 percent limit. In the
event that this limit could be exceeded in a given container, these drums will be
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assessed and segregated during reconciliation for shipment under the appropriate
TRUCON shipping category, as appropriate.

3.0 Acceptable Knowledge Data and Information

TRU waste destined for disposal at the WIPP must be characterized prior to
shipment. The WI'PP HWFP Waste Analysis Plan (WIPP-WAP) (Reference 2)
permits use of knowledge of the materials and processes that generate and control
the waste, provided a clear and convincing argument about the characteristics of the
waste is achieved. The AK characterization documented herein complies with the
requirements of the WIPP-WAP and was developed in accordance with Section B4
of-CCP-PO-OO1, CCP TRU Waste Characterization Quality Assurance Project Plan
(Reference 3), CCP-PO-002, CCP Transuranic Waste Certification Plan (Reference
4), and CCP-TP-005, CCP Acceptable Knowledge Documentation (Reference 1).

This AK report includes information relating to the facility's history, process
operations, and Hanford waste management practices related to managing and
certifying this waste. Information contained in this report was obtained from
numerous sources, including facility safety basis documentation, historical
documents, generator and storage facility waste records, materials safety data
sheets (MSDSs), and interviews with facility personnel.

The primary sources of AK used for determining the physical and chemical
characterization for the waste stream were the Solid Waste Disposal Records and
Contents Inventory Sheets prepared by the Hanford site for each container. The
documentation for each container included the following information:

" Estimated Plastic and Metals content
* Hazardous constituents
" Generation location(s)
* Radioactive material content (including isotopic distribution)
* A Hanford WIPP Certification Checklist for each Waste Acceptance Criteria

(WAG) requirement
" A Contents Inventory Sheet identifying the composition of each package

placed into the drum
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4.0 Required Program Information

This section presents the waste management program information required by
Section B4 of the HWFP (Reference 2). Included is a brief history of this facility,
summaries of the missions, discussions of operations associated with the generation
of TRU waste, and descriptions of the TRU waste management program.
Attachment 1 of procedure CC P-TP-005, CCP Acceptable Knowledge
Documentation (Reference 1) provides a list of TRU waste management program
information required to be developed as part of the AK record.

4.1 Facility Location

The Hanford Site is located in southeastern Washington State near the Tni Cities
area of Richland, Kennewick, and Pasco as shown in Figure 1 in Attachment 2. The
locations of the major areas of the Hanford Site are shown in Figure 2. The 325
Radiochemistry Building is part of the 300 Area located in the southeast corner of
the Hanford Site as illustrated in Figure 2 and Figure 3 in Attachment 2 (Reference
P041, P043, and P052).

4.2 Facility Description and Site Operations

4.2.1 Hanford Site

The Hanford Site is divided into several areas where defense and nuclear weapons
production took place. Operations generating TRU waste were conducted primarily
at the 100, 200, and 300 areas at the site (Reference P041, P042, and P052).

A total of nine plutonium production reactors operated at the 100 Area from
September 1944 until December 1986. These reactors were all light water cooled,
graphite moderated, and fueled with solid or bored metal uranium rods. Eight of the
reactors (B, D, F, H, DR, C, KE, and KW in order of construction) were "single pass"
reactors and used exclusively for defense purposes (i.e., plutonium production and
reactor operations research and experimentation). "Single pass" refers to the use of
cooling water taken from the Columbia River and passed through the reactor piles
only once for cooling before being discharged back to the river. The ninth reactor (N
Reactor) was unique in that it recycled cooling water. It was a dual-purpose reactor
that was capable of making electrical power and weapon-grade plutonium, or electric
power and fuel-grade plutonium. It was used for domestic power production from
1966 until 1986 (References P041 and P052).

The 200 Area is separated into the 200 East and 200 West Areas. The 200 East
and 200 West Areas were originally built as "twin" operations, with both areas
containing a Cell Building. Both facilities contained a Bulk Reduction Building.
These facilities performed chemical dissolution of irradiated fuel from the 100 Area
reactors and plutonium recovery using the bismuth phosphate separation process.
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The final step of plutonium recovery operations was housed in the Plutonium
Finishing Plant (PFP) at 200 West. Ancillary buildings that existed to support the
plutonium recovery processes included analytical laboratories housed in Buildings
222-B and 222-T (Reference P041 and P052).

In 200 West, the REDOX Plant began operations in 1951, using a methyl isobutyl
ketone extraction process and ion exchange columns to recover uranium. In 1953,
the 224-U Building was converted from a training facility to the U03 Plant, which
converted uranyl nitrate hexahydrate from the REDOX Plant to uranium oxide. In
1956, the PFP was converted to a research and development facility for plutonium
processes and nuclear device development for testing at the Nevada Test Site
(Reference P041 and P052).

Also located in 200 West, the PFP began operations in several buildings in 1949.
The PFP converted plutonium nitrate to metal in the remote mechanical lines;
performed casting and machining operations for weapons components; and
operated to recover plutonium from waste and scrap generated at other Hanford
facilities. The PEP remote mechanical lines processed oxides in the early 1960's
and in 1968, switched to produce plutonium oxide. Wastes such as incinerator ash,
scrap and crucible, and dissolver heels, were run through the solvent extraction
process at the Plutonium Reclamation Facility (Reference P041 and P052).

Facilities in the 300 Area of the Hanford Site have been diverse in their missions.
Some facilities were dedicated to the manufacture of uranium fuels for the 100 Area
production reactors. These facilities were not designed for handling TRU materials
therefore, were not generators of TRU waste. Other facilities, such as Building 308,
were designed for the manufacture of plutonium oxide and/or mixed oxide fuels for
the research reactors in the 300 and 400 Areas of the Hanford Site. Some facility
missions such as Buildings 324 and 325 hot cells were the focus of research and
development (R&D) for fuel element performance evaluation and high activity waste
solidification studies. These facilities were (are) the principal generators of TRU
waste in the 300 Area. The TRU solid and liquid wastes from these facilities were
shipped to the 200 Area for disposition. Twenty-three 300 Area facilities were
generators of, or had the potential for generating, TRU waste (Reference P041 and
P052).

Since the 1960's, the Hanford Site has accepted waste generated from numerous
offsite United States Department of Energy (DOE) facilities. It is estimated, that 20
volume percent of the defense TRU waste generated in the United States is stored
at the Hanford Site. Approximately half of the retrievably stored CH-TRU waste was
stacked in modules on asphalt pads or aboveground buildings in the 200 East and
200 West areas and the other half was placed in gravel earthen trenches. TRU
waste unsuitable for asphalt pad storage because of size, chemical composition,
security requirements, or surface radiation was packaged in reinforced wood,
concrete, or metal boxes and stored in dry waste trenches. The trenches were
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covered with plywood and plastic-reinforced nylon sheeting and backfilled with dirt
(Reference P041 and P052).

Initially, waste drums were placed horizontally in trenches with direct soil cover.
Then, for a brief period of time (1972-1973), they were stacked on an angle in an
engineered storage configuration known as trench V-7. This storage methodology
proved to be too expensive to implement, hence the concept for storage on asphalt
pads was adopted in 1972. Storage in gravel trenches continued after 1972,
however, the drums were then stacked vertically. The earthen trenches during this
later period were used primarily for biological, classified, and other special-case CH-
TRU waste. After 1974, drums and boxes of CH-TRU waste were stored upright in
trenches with asphalt or plywood bottoms, plywood and plastic tarps covering the
containers, and 4 ft of earth over the tarp cover. TRU waste continued to be placed
in trenches until 1989 (Reference P041 and P052).

In 1985, an aboveground building, the Transuranic Storage and Assay Facility
(TRUSAF), was opened for storage of TRU waste until its inactivation in 1996. The
Central Waste Complex (CWC), which consists of 20 storage buildings, currently
stores TRU waste. In May 1987, the DOE issued an interpretive rule under the
Atomic Energy Act of 1954 clarifying DOE obligations under Resource Conservation
and Recovery Act (RORA), which is promulgated in Washington State by the
Dangerous Waste Regulations (Reference 9). This rule created categories of waste
that required separate waste management disposition and segregation. In 1987, the
Hanford Site stopped disposing of mixed waste in unlined trenches and began to
store these wastes in aboveground facilities at the CWC exclusively (Reference
P041, P048, and P052).

4.2.2 325 Radiochemistry Building

The 325 Radiochemistry Building contains approximately 140,000 square feet of
laboratory space. In 1960s, the building operated as many as 50 laboratories and
11 hot cells. The laboratories were furnished with hoods and gloveboxes designed
handing radioactive materials (Reference P041). The 325 Building was constructed
in 1953 with eight 6' x 6' x 5.5' hot cells with 2.5 ft-thick concrete walls and stainless
steel liners. Three additional hot cells were added when the High-Level
Radiochemistry Annex was added to the facility in 1960. The largest (A-Cell) was
15' x 16' x 6'. The other two cells (B3- and C-Cells) were 15' x 7' x 6'. Four- foot
concrete walls with steel liners surrounded these larger cells. All eleven cells were
equipped with remote manipulators, periscopes, and lead glass windows. Liquids
generated in each hot cell drained to a holding and sampling tank (Reference P041).
Section 4.5 provides a summary of the operations associated with TRU waste
generation.
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4.3 Mission

4.3.1 Hanford Site Mission

Generation of radioactive solid waste at Hanford was coincident with nuclear
weapons production that first began in 1944. The Hanford Site was constructed to
produce plutonium for the weapons program during World War 11. The primary
mission of the Hanford Site pertaining to national defense and nuclear weapons
production included fuel and target fabrication; plutonium production reactor
operations; chemical separations; component fabrication; and research,
development, and testing. Since the plutonium production mission ended, the
Hanford Site mission has changed to environmental management "to safely clean up
and manage the site's legacy waste" and to develop and deploy science and
technology. The primary mission of the 300 Area of the Hanford Site was reactor
fuels development and fabrication. (Reference P041, P042, and P052).

The Hanford Mission Plan, Volume 1, "Site Guidance," states, 'The primary Hanford
mission is to clean up the Hanford Site, eliminate potential risks to the public and our
workers, and serve as the DOE model in environmental restoration." To meet this
need the Solid Waste Program mission is to "receive, store, treat, and dispose of
solid radioactive and non-radioactive wastes in a safe and environmentally compliant
manner." The Solid Waste Program is responsible for buried waste located in
RORA-regulated burial grounds in the 200 East and 200 West Area. The Solid
Waste Program is also responsible for stored solid waste in the CWC in the 200
West areas and receipt of solid waste from on-site and off-site generators
(Reference P052).

4.3.2 325 Building Mission

Initial 325 Radiochemistry Building missions included production and process
improvement support for the REDOX and Uranium Metal Recovery operations.
Actinide separation studies were conducted that focused on the development of
techniques to reduce activity in high-level wastes prior to disposal. Other missions
included production development of radioactive lanthanum, temporary technical
support to the bismuth phosphate (BiPO 4) process, support studies for tritium
production, and basic investigations of plutonium chemistry. The 325
Radiochemistry Building mission also included development support for the PUREX,
RECUPLEX and Plutonium Recovery Facility (PRF) production processes.
(Reference P041).

In the 1960's the 325 Radiochemistry Building supported NASA and medical isotope
development campaigns. A number of new techniques were developed to involving
separation and fractionation technology. Specific isotopes including strontium-90,
cesium-i 37, curium-244, americium-241, and promethiumr-i 47 were isolated using
ion exchange, carrier precipitation, solvent extraction, and combinations of these
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and other methods. The feed material was generally high-level waste from PUREX
or waste from the Shippingport nuclear power plant. During the same time period,
experiments involving the recovery of plutonium-238 from irradiated neptunium-
237/aluminum targets were conducted in the C-cell (References P041).

The 325 Radiochemistry Building was involved in FFTF fuels characterization during
the 1970s and 1980s. In the late 1970s and early 1980s, the laboratory performed
analyses on Exxon Enriched Uranium samples. These samples were submitted as
sweepings from the process line gloveboxes, in the Exxon facility located adjacent to
the site. In approximately 1987, vitrification processes were being developed at
other 300 area facilities for disposition of high-level waste. 325 personnel in the
shielded analytical facility worked on samples from these processes.

After 1980, the hot cells were used for materials characterization associated with
leach testing of vitrified wastes, spent nuclear fuel examination, post-irradiation
examination of the boron thermal shield from N Reactor, and characterization of
neutralized cladding removal waste. Waste solidification tests were performed in A-
Cell and other work in support of the Nuclear Waste Vitrification Project (NWVP)
were performed in the A-, B3- arnd C- cells from 1977 to 1980.

Characterization of tank waste started in the late 1 980s and continued through the
1990s. Many of the sampling and analytical techniques used during tank waste
characterization at the Hanford site were developed by the 325 Radiochemistry
Building operations. Other radiochemical work conducted in the cells included tests
of fuel for iodine control, uranium dissolution methods for N Reactor, and
experiments in strontium recovery. Analyses of fuel and MOX materials using
electrochemical, spectrophotometric and physical tests were performed in the 1980s
and continued into the early 1990s. The studies associated with leach testing of
immobilized Pu-containing waste forms, tank waste characterization, and ion-
exchange were conducted in the Shielded Analytical Laboratory and the A- and B3-
Cell from the mid 1980s to the beginning of 2000. In addition, the 325 facility has
been operated as a TSD (Treatment Storage and Disposal) facility since 1993 and
has operated as part of an overall HWTU (Hazardous Waste Treatment Unit) for the
Hanford site since that time. (Reference C001, P004, P006 through P030, P032,
P033, P034, P035, P038, P041, and P050).

4.3.3 Defense Waste Assessment

Hanford's solid waste legacy can be traced back to early weapons production
activities in 1944. As discussed above, the 325 Building has had an ongoing history
of supporting production reactor and reprocessing activities at the Hanford site,
including REDOX, PUREX, RECUPLEX, PRF, and N-Reactor operations. In recent
years, the facility has continued to support defense activities associated with
defense nuclear waste and by-product management (Reference P041, P042, P043,
P045, P050, P053, and P054).

16



Controlled
Copy

CCP-AK-RL-003, Rev. 0 Effective Date: 1112612003
CCP Acceptable Knowledge Summary Report Page 15 of 49

The WIPP-WAC (Reference 6) requires generator sites to use AK to determine if the
TRU waste streams to be disposed at WIPP meet the definition of TRU "defense"
waste. Based on guidance from DOE, a TRU waste is eligible for disposal at WIPP
if it has been generated in whole or part by one of the atomic energy defense
activities listed in section 10101 (3) of the Nuclear Waste Policy Act of 1982. TRU
wastes generated in the 325 Radiochemistry Building are contaminated with
radiological isotopes that are part of defense waste clean up activities (i.e.,
Characterization of tank waste from years of weapons production and waste
vitrification) and other activities supporting weapons process development and
reactor research (i.e., N-reactor shielding experiments). Based on the review of AK,
TRU wastes generated by 325 Radiochemistry Building operations are contaminated
with materials from atomic energy defense activities conducted in the facility and
contaminated with radiological materials examined in the laboratory from atomic
energy defense activities for the following functions:

* Defense nuclear materials production
* Defense nuclear waste and materials by-products management
" Defense research and development

This waste stream contains waste that was generated in part from studies that were
part of the DOE NWVP program and support to defense nuclear waste
management, including characterization of tank sludges resulting from years of
processing weapons materials at the Hanford site. In addition, support to processes
at N- Reactor such as examination of boron thermal shielding, iodine control and
uranium dissolution took place in the hot-cells and additional characterization was
performed in support of PUREX reprocessing and waste characterization. Other
projects involved work on the development of waste forms suitable for long term
disposal (such as ceramics), and analysis of Rocky Flats oxides. Due to the nature
of the analytical work performed in the laboratory, all defense project work was
carried out in conjunction with other projects supporting analytical characterization
needs across the Hanford site (Reference 0004 and P041).

Due to the waste management practices and analytical nature of the operations
conducted in the 325 Building, no attempt was made to segregate the waste
originating from non-defense from defense-related campaigns. Since segregation of
the wastes is no longer feasible, by definition this waste is eligible for disposal at the
WIPP facility (Reference 7 and C001).

4.3.4 Spent Nuclear Fuel and High-Level Waste Assessment

The WIPP Land Withdrawal Act bans the disposal of spent nuclear fuel and high-
level waste, as defined by the Nuclear Waste Policy Act (NWPA), at WIPP.
According to the NWPA, spent nuclear fuel is "fuel that has been withdrawn from a
nuclear reactor following irradiation, the constituent elements of which have not been
separated by reprocessing." High-level waste is defined by the NWPA as "the highly
radioactive material resulting from the reprocessing of spent nuclear fuel, including
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liquid waste produced directly in reprocessing and any solid material derived from
such liquid waste that contains fission products in sufficient concentrations, and
other highly radioactive material that the Commission, consistent with existing law,
determines by rule requires permanent isolation."

The TRU waste that is identified in this waste stream includes debris generated
during analysis and study of samples obtained from multiple processes that include
transuranic elements. These laboratory operations did not involve separation or
reprocessing of constituent elements from reactor fuel. The waste does not contain
irradiated fuel elements withdrawn from a reactor. The waste stream is
contaminated with samples of waste sludges taken from tanks associated with
repossessing, however these waste materials are defined as waste incidental to
reprocessing by DOE Order 435.1. Therefore, the waste is not a spent nuclear fuel
or high-level waste and is eligible for disposal at WI PP (Reference 8, 10 and 12).

4.4 TRU Waste Management

During laboratory operations, the office of Laboratory Operations was designated as
the administrator of Control procedures overseeing nuclear safety specification and
was cognizant of control area classifications, and material transfers. The laboratory
supervisor was also responsible for maintenance of a written record of the quantity
and location of plutonium held in Plutonium control areas based upon data submitted
by Chemical Research and Development personnel. Material Balance Points were
established through incorporation of Material Balance Areas (MBAs). These MBAs
were used to control plutonium materials in the 325 Building. Cans of plutonium
were tracked in specific areas by unique identification numbers and quantity of
plutonium present. Log sheets were maintained for each of these areas until the
material was used or disposed of as waste (Reference C001, P001, and P043).

During operation when spills occurred, liquids present in the room were collected
and packaged with vermiculite and cement to absorb free liqu Iids. Additional mop up
was completed using terry cloth towels. When there was potential for release of
airborne radioactive materials, corn oil mist was used as a dust suppressant
(Reference C001, C002, and P051).

After the completion of a given project, liquids were disposed of through sanitary
water, the retention process sewer, and the radioactive liquid waste systems
(Reference P003, P043, and P045). Radioactive liquid waste was routed to the 340
Building and then transferred by cask to the 200 area tank farms (Reference C001
and P043). Solid and liquid wastes treated at the HWTU in the facility was
segregated into low-level, TRU, and mixed waste streams prior to disposition, and
solid wastes were packaged, shipped, and stored in accordance with the Hanford
specific waste acceptance criteria (Reference C001, P042 through P045, and P051).
Free liquids were solidified using cement and vermiculite mixtures in a 1 to 2 ratio
prior to disposal. If the liquids were corrosive they were neutralized prior to
solidification. In the early 1980s, aerosol cans were required to be punctured and
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ballasts were segregated from TRU waste prior to disposal (Reference C001, P004,
and P047).

In general, waste materials were bagged out of gloveboxes into plastic liners and
packed into 55-gallon drums. TRU waste materials were removed from the
gloveboxes and hot cells using plastic bag out bags that had 8- and 15-inch
openings. These bags were filled with waste and then pig-tailed arnd placed in 55-
gallon drums. None of the bags were heat-sealed before being loading into the
drums. Waste cans (4-gallon) were loaded out of hot cells into 5-gallon cans and
loaded into lined 55-gallon drums. The drum liners were then horse-tailed once the
waste filled thelO-mil clear plastic liners. Mixed waste from the hot cells was
packaged in sheet metal liners with a Cellutex plug prior to being placed in the drum.
All waste packaging was in accordance with the version of HNF-EP-0063 in place at
the time (see section 5.5 for additional information regarding waste packaging
configuration). Containers were sent to be assayed in the 300 area. TRU
containers were sent to the TRUSAF or CWO for Real-time Radiography (RTR) prior
to acceptance. If the containers were found to contain prohibited items such as free
liquids, they were sent back to the generators for remediation. In the case of drums
containing free liquids, additional vermiculite or kitty litter was added to the container
after the drum was returned from the TRUSAF or CWC (Reference C001, 0002,
P002, P037, and P051).

Prior to 1985, chemists controlled all containers of waste from their own individual
projects. The waste was tracked in laboratory notebooks but was disposed
according to hazard. In order for drums generated at this time to be stored at the
TRUSAF or the CWC, documentation was provided on checklists to document that
waste was TRU or mixed TRU as generated from the processes described in these
notebooks. Though RORA-regulated chemicals and metals were identified and
documented in the Solid Waste Storage/Disposal Record forms and Contents
Inventory Sheets, waste management practices did not require the segregation of
these materials (Reference 0002, P005, P041, P043, P045, and U001).

4.4.1 Types and Quantity of TRU Waste Generated

The Hanford Site currently manages approximately 4,400 containers (1, 150 cubic
meters) of TRU waste generated by the Building 325 Radiochemistry Building from
May 1970 through May 2002. Approximately 300 containers (100 cubic meters) are
currently stored above ground at the OWC in the 200 West Area. The remaining
containers are stored at the Hanford 218W3A, 21 8W4B, and 21 8W4C Burial
Grounds in retrievable storage trenches. The waste stream characterization
presented in this document is based on the review of container-specific
documentation for those containers listed in the most current AK Waste Containers
list.
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4.4.2 Correlation of Waste Streams Generated from the Same Building and Process

Solid Waste Disposal Records and Contents Inventory Sheets were reviewed for
each container to verify the physical composition and origin of the 325
Radiochemistry Building waste stream (RLM325D.0O1) inventory. It was determined
that every container included in this report was generated from 325 Building
operations and meets the definition of waste generated from an activity that is similar
in material, physical form, and hazardous constituents as follows (Reference 2 and
U003):

" The waste is similar in material in that the drums contain general laboratory,
facility maintenance, and waste management organic and inorganic debris.

" The waste is similar in physical form, which meets the regulatory definition of
debris and the description of heterogeneous debris as defined by the WIPP-
WAP.

* Based on the review of waste management practices in the 325
Radiochemistry Building, all of the waste have been conservatively
determined to exhibit toxic characteristics (D codes) per 40 Code of Federal
Regulations (C FR) 261.30 and F-listed per 40 CFR 261.31. It is not feasible
to segregate containers based on chemical contamination, due to the R&D
nature of these operations and waste management practices. No container in
this waste stream exhibits P, U, or K listed waste codes per 40 CIFR 261.32 -
261.33.

" Containers were not packaged with the intent to segregate specific waste
materials (i.e., containers with 100% plastic, paper, or metal). Containers in
this waste stream are made up of a composite of materials that meet the
definition of debris.

4.5 Description of Waste Generating Process

This section provides descriptions for of historical operations conducted in the 325
Radiochemistry Laboratory and High-Level Radiochemistry Annex. These
descriptions discuss the major activities performed in the laboratory and are
representative of the analytical, process development, R&D, and waste
management capabilities provided by the facility. Due to the number and R&D
nature of the specific projects conducted, development of a comprehensive process
flow diagram is not feasible; however, process inputs and waste stream specific
outputs are described in this document. Sections 4.5.1 through 4.5.4 describe the
operations being conducted during the time period the waste was generated
(Reference P001, P004, P006 through P030, P032 through P035, P038, P040
through P042, P047, P050, and P053 through P057).
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4.5.1 Sample Preparation and Analyses

Sample preparation included sample fabrication, sample dissolution, mounting, and
cleaning required for studies and analyses. Samples were prepared for analysis by
doping chemicals and powders with plutonium, uranium and thoriumn then making
immobilized plutonium forms. Ceramic samples were fabricated in gloveboxes and
fume hoods. In order to prepare samples for analysis, they were fused and dissolved
in acids and when necessary plutonium containing solutions were purified using ion
separation and liquid-liquid extraction methods. Solid samples were mounted after
coring for magnetic angle spinning nuclear magnetic resonance (MAS-NMR)
spectrometry in gloveboxes and fume hoods (Reference P004, P01lO, P01 8, P01 9,
P028, and U003).

Once prepared, the samples were analyzed using a variety of chemical and physical
methods. These methods included: MAS-NMR, gamma spectrometry, scanning
electron microscopy (SEM), x-ray diffraction, and ion specific electrode methods. In
addition spark source emission spectroscopy, potentiometric and amperometric
electrochemical analyses, inductively coupled plasma-mass spectrometry (ICP-MS),
thermal ionization mass spectrometry (TIMS), inductively coupled plasma-atomic
emission spectroscopy (ICP-AES), kinetic phosphorescence, and thermal
gravimetric analysis-mass spectrometry were performed on solid and liquid samples'.
Figure 4 in Attachment 2 provides a typical flow diagram of these analyses
performed on plutonium oxide materials (Reference COO01, P006, P007, P008, P009,
P015, P050, and U003).

4.5.2 Process Development Support, Research and Development

Many of the sampling and analytical methods used for tank waste characterization at
the Hanford site were developed at the 325 laboratory. These methods involved
extruding and sub-sampling of tank slurries and sludges followed by analysis of
these materials for inorganic and organic constituents (Reference CO01, P054, and
P055).

R&D support was conducted for studies relating to the immobilization of radioactive
waste forms. As much as 2.0 kilograms of plutonium was used in these studies that
produced vitrified waste materials such as ceramics. These studies included leach
testing the immobilized waste forms under differing temperature and pH
environments. Other projects included the development of electrochemical methods
for the recovery of plutonium (the CEPOD project); evaluation of treatment methods;
assessments of the removal of radionuclides from dissolved light water reactor fuels;
process improvement support for PUREX processing; evaluation of potential
exothermic reactions in tank wastes, testing of ion exchange resins; determination of
the feed specifications for West Valley waste vitrification project. Physical
examinations performed in support of Hanford process development included leach
testing, radiation damage examinations by SEM, determination of specific gravity of
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solids, and thermogravimetric analysis (Reference P001, P01ll, P012, P01 6, P01 7,

P033, P034, P035, P040, P043, and U003).

4.5.3 Hazardous Waste Treatment Unit

Several treatment methods were also developed as part of the HWTU located in the
Shielded Analytical Laboratory (SAL) and room 528. Small bench scale treatment
methods were used to treat hazardous waste for disposal or disposition to eliminate
reactive and corrosive hazards not allowed by Hanford site storage facilities (0001,
0002, P046, P051). Examples of the types of treatment methods employed at the
HWTU include: molten salt destruction, pyrolysis, wet air oxidation, calcinations,
microwave discharge, chemical fixation chlorination, chlorinolysis, cyanide
destruction, degradation, detoxification, ion exchange, neutralization, filtration,
crystallization, reverse osmosis, and evaporation (Reference C001, C002, 0005,
P046, P047, P051).

4.5.4 General Laboratory Operations and Spill Cleanup

Laboratory operations involved maintenance to gloveboxes and equipment in
gloveboxes and fume hoods as well as disposal and shipment of radioactive
materials. Equipment and materials were moved into and out of containment areas
using a variety of methods to minimize room contamination (Reference P002, P003,
P005, P036, P037, P038, and P039).

The AK identified events that resulted in wide spread laboratory contamination.
Glovebox and hot cell floods created ruptures in gloves and seals causing
contamination to be spread across laboratory floors. One incident was caused by
improper wiring of the laboratory vacuum system caused the hoods and other
containment systems to blow contamination across the laboratory. These releases
resulted in major cleanup efforts by laboratory personnel involving the
decontamination of equipment, flooring, and other surfaces. The spill liquids were
collected and packaged with vermiculite and cement. Terry cloth towels were also
used to mop up liquids and a corn oil mist was used to control the release of
airborne radioactive materials. (Reference CO01, 0002, P041, P043, and P051).

4.6 Waste Identification and Categorization

Waste materials from operations were not segregated based on the physical form or
chemical content at the time of generation. Waste items packaged and bagged out
of the gloveboxes and hot cells were recorded on the contents inventory sheet, and
were placedl into prepared drums. An inventory sheet was maintained for each
drum as it was filled. Items were added to lined TRU drums, and the liners and
drums closed when full. Hazardous constituents packaged in the waste containers
were noted by the waste generators on the Waste Disposal Records and Contents
Inventory Sheets or identified during radiography (free liquids or lead). If RTR
identified potentially RCRA-regulated items, the characterization was reviewed and
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RCRA Hazardous Waste Numbers would be assigned to a container, as appropriate

(Reference COO01, P041, P047, U002).

4.7 Waste Certification Procedures

The certification of the 325 Radiochemistry Laboratory and High-Level
Radiochemistry Annex debris waste stream will be certified in accordance with the
CCP TRU Waste Characterization Quality Assurance Project Plan (Reference 3).
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5.0 Required Waste Stream Information

This section presents the mandatory waste stream AK required by Section B4 of the
HWIFP (Reference 2). Attachment 1 of procedure CCP-TP-005, CCP Acceptable
Knowledge Documentation (Reference 1) provides a list of the TRU waste streamn
information required to be developed as part of the AK record.

5.1 Area and Building of Generation

All of the TRU debris waste containers included in waste stream RLM3250.001 were
generated during process characterization, support and sample analysis in the 325
Radiochemistry Building. Solid Waste Disposal Records and Contents Inventory
Sheets were reviewed to verify, that each container originated from the 325 Building.

5.2 Waste Stream Volume and Period of Generation

The Hanford Site currently manages approximately 4,400 containers (1,-!150 cubic
meters) of TRU waste generated by the Building 325 Radiochemistry Building from
May 1970 through May 2002. The waste drums and boxes are currently stored in
the CWC and the 2118W3A, 218W4B, and 218W40 Burial Grounds in retrievable
storage trenches. Table 1 provides the current location and volumes of Building 3251
waste managed at the Hanford facil'ities (Reference U002).

Table 1. RLM3250.001 Waste Stream Volume anid Generation Dates

C1W0 1 38 55gal. drums.(65 in3  ay. 19706- Oct 1972
__________________ 13 boxes (95- Mn) ______________

26 5-gal. drums (54Ti M)
218W4A 10 110-gal, drums (.4 mn) May 197 -Sept. 1978

________________49 boxes (100 M)__ _________

218W4C 1,051 55-gal. drums (220 in) May 1978 - Oct. 1985
______________ 2 boxes(19_iM3) __________

5.3 Waste Generating Activities

The waste generating processes associated with waste stream RLM325D.001 are
described in Section 4.5. The waste was generated from the multiple operations in
the 325 Radiocheinistry Building and High-Level Radiocheinistry Annex, The 325
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Radiochemistry Laboratory remains in operation. Future TRU waste containers may
be generated to support Hanford site process operations. This waste will be
addressed in future reports, as appropriate (Reference P043 and P047).

5.4 Type of Wastes Generated

This section describes the process inputs, Waste Matrix Code assignment,
radionuclide contaminants, and RCRA hazardous waste determinations for waste
stream RLM325D.001. The waste stream is characterized based on knowledge of
the materials, knowledge of the processes generating the waste, and physical
descriptions of the waste. The Transuranic Waste Baseline Inventory Report
(TWBIR) identification numbers associated with this waste stream include: RL-T1 10,
RL-W338, RL-W339, RL-W340, RL-W341, RL-W342, RL-W343, RL-W393, RL-
W394, RL-W395, RL-W396, RL-W397, and RL-W398 (Reference 11).

5.4.1 Material Input Related to Physical Form

This debris waste stream was generated during laboratory examinations and
studies, including analyses of fuel reactor samples, characterization of the chemical
and physical properties of tank wastes and immobilized forms of plutonium
(Reference C001, P012, P016, P027, and P041). These analyses, performed in
gloveboxes, fume hoods and hot cells, used a wide variety of electrochemical,
spectrophotometric, and physical tests that generated primarily inorganic (e.g.,
aluminum- and iron-based metal, glass, ceramics, and asbestos) and organic debris
(e.g., plastic, rubber, paper, cloth, wood) waste materials. Materials associated with
waste packaging include plastic liners and absorbents (Cleanup-IV, vermiculite, and
diatomaceous earth). Specific waste items may include diaper paper, wipes, towels,
protective clothing, cardboard, metal cans, aerosol cans, HEPA filters, stainless
steel tubing, plastic pipe, lead (bricks and sheeting), sheet metal, polyethylene
bottles, failed machinery, alkaline batteries, circuit boards, incandescent bulbs, light
ballasts, used lab ware (beakers, pipettes, vials, and tubing), gloves (leaded, cloth,
leather, rubber and Hypalon), lab equipment (balances, drying ovens, heating
mantles, pumps and reaction vessels), thermometers, tape, concrete, non-asbestos
insulation, soil, plumbing fixtures, ladders, step benches, and tools (screw drivers,
wrenches, and shears). Absorbed liquids have been placed in some drums. Also
included are sample residues from fuel pellets, tank wastes, ceramics and grouted
plutonium in cans (Reference CO01, 0003, P050, and U001).

5.4.1.1 Waste Matrix Code

The waste matrix code was assigned to this waste stream based on the evaluation
of AK information relating to the physical form of the waste, such as packaging
procedures, waste generating activities, and the Waste Disposal Records and
Contents Inventory Sheets completed by the waste generator for each container.
(Reference C003).

25



Controlled
copy

CCP-AK-RL-003, Rev. 0 Effective Date: 1112612003
CCP Acceptable Knowledge Summary Report Page 24 of 49

The waste material parameters and physical content descriptions for each container
were reviewed. The waste material parameters and estimated volume percentages
were tabulated in an Excel spreadsheet. When volume percentages of organic
materials (i.e., paper, wood, cloth) were listed as a single value, these percentages
were evenly distributed in the spreadsheet between each identified waste matrix
parameter. This assumption was also applied to the organic materials. Once the
material composition was tabulated, the relative volumes for organic debris,
inorganic debris, homogenous organic solids, and homogenous inorganic solids
were estimated for the waste stream to assign the waste matrix code (Reference
0003).

Based on the container specific evaluations, the waste stream is comprised of
greater than 50 percent of heterogeneous inorganic and organic debris such as iron-
based alloys, plastics, cellulosics, concrete, lead, glass, ceramics, diatomadeous
earth, and asbestos. With the balance of the waste stream consisting of
homogenous inorganic and organic solids such as absorbed liquids and cemented
materials. Therefore Waste Matrix Code S5400, Heterogeneous Debris is assigned
to the Building 325 RPL mixed debris, waste stream RLM325D.001. Although the
waste stream as a whole is comprised of more than 50 percent heterogeneous
debris, the waste packaging practices were such that any given waste container in
this stream may include nearly any percentage of the identified waste material
categories, including absorbed and solidified liquids (Reference 5, C01 C003,
U001, P041).

5.4.1.2 Waste Material Parameters

Waste material parameters were identified and assessed as described in Section
5.4.1 .1. Based on the information was obtained from the Waste Disposal Records
and Contents Inventory Sheets, waste stream RLM325D.001 contains the following
waste material parameters (Reference 2, C003, and U001):

* Iron-based metals
" Aluminum-based metals
* Other metals
* Other inorganic materials
* Cellulosics
" Rubber
" Plastics (waste materials)
* Inorganic matrix
* Steel (packaging materials)
* Plastic (packaging materials)

The AK Containers list includes the most recent evaluation of the relative
composition of the waste material parameters for waste stream RLM325D.0Q1,
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based on the assessment of the containers determined to be eligible for confirmation
in this stream.

5.4.2 Radiological Characterization

Isotopic data was derived from Hanford's Solid Waste Information Tracking System
and exported to a Microsoft Excel spreadsheet for analysis, This data consists of
results from nondestructive assay (NDA) performed on 325 Building containers by
gamma spectroscopy and neutron coincidence counting. Of the drums initially
assessed more than 90 percent were estimated to exceed 100 nCi/g of TRU
isotopes (Reference C004 and U002). As additional containers are assessed for
this waste stream, the isotopic distributions will be evaluated and included in the
most current AK Containers list for waste stream RLM325.001.

Uranium and plutonium content in the waste originated from fuel and weapons
production with various isotopic compositions possible. Major sources of isotopic
contamination were the FFTF, tank waste characterization, and facility support
activities, Based on the NOA container data, the estimated uranium and plutonium
isotopic distributions are summarized in Table 2 (Reference 0004 and U002).

Table 2 - Plutonium and Uranium Isotopic Distributions

U 234 0.02/0___ __ _ __ _ __ _ __ _ ________

U-235 3.0%/ Pu-239 88%
U-236 0.02% Pu-240 10%
U-238 97% Plu-241 I 1.0%

__ __ __ __ __ __ _ I_ 3__ __ _ u-242 [ 0,1%

Based on the mass analysis performed for the initial containers assigned to this
waste stream, U-238 and Pu-239 are the two prevalent isotopes in the waste stream
estimated at 59 and 26 weight percent, respectively. Other WIPP tracked isotopes
include: Am-241 (0.4%), Pu- 238 (0.04%), Pu-240 (3%), and Pu-242 (0.04%). Other
isotopes include: Am-243 (0.01 %), Np-237 (0.2%), Pu-241 (0,3%), Th-232 (9%), U-
235 (2%), and U-236 (0.01%). Trace amounts Cs-i 37 and Sr-90 were reported with
a mean ratio of 1.1:1 (Reference 0004).

Isotopic analysis will be attempted on every drum in this waste stream and those
results will be used to determine the activity in each drum. In the event that the
waste matrix does not allow NDA to obtain acceptable results, the relative isotopic
ratios above may be used to support assay determinations, as appropriate. The
values obtained will be compared to assay results on a lot basis as waste containers
undergo data reconciliation prior to certification for disposal.
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The isotopic weight percent ranges f)Or the 10 WVIPP-tracked radionuclides and Np-
237, UJ-235, and Pu-241 reported for containers in the waste stream RLM325D.001
are provided in Table 3 below. The estimated ranges wiere determ-ined from
radionuclide inventories obtained from gloveboxes, fume hoods and hot cells and an
evaluation of the containers that were identified for this waste stream (Reference
0004).

Table 3. Isotopic Weight Percent Ranges for Individual RILMV325D.,0O1 Containers-

(Min 0 0 0 0 0 0 0 0Ol
Max) 12 10 C, 90 86 12 1.2 02 5 06 10 T Trac

5.4.3 Chemical Content Identification -Hazardous Constituents

The following sections describe the characterization rationale for the assignment of
EPA Hazardous Waste Codes and Washington State dangerous waste codes, to
waste streamiRLM325D.01. Table 4 summarizes the waste codes assigned,'. to thris
waste streami.

Table 4. Waste, Stream RLM325D .001 hazardous Waste Characterization Summary

To asign EPA Hazardous Waste Codes eaalbeA ouetto a
rsevee too ietfchmcluaeadptnilyhzrosaeilSt(icluin

Stream. AKwscletdfoDnltclpoeueceialnetres,s oe

As descibed EloseeAoh Hazardous Waste Codes wervalbl K J~ecnsrativelya
assigned dto lofeidentfchmcaluae ad wastemnagementzruateas ouluave
somegrad these pouds) rom ay onainerbe int-d io the wastestem Tal5
sumem.Arizes chlecals, rompondsanycmrcal produ heict ientifiedsurn
itvews Kd process Refrenes In 002ddon, P006, P008e otane POl P0he

the6 P02K Prcs035eeneC01 02,D, P046, P03P05OP4,P4 OS, 1 nd O1,P04

P06,P03,P05,P01 P43 P45 P46 04, 05 ad280)
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Table- S. Chemic-al and Commercial Product Usage

AG MP-1(trimetylamine Ioon x eResnN
Heating blocks casue and

Alumonum () Ristanar sltions claigA03

Aluinum hlord L) ErOani soutios NA'
Alumnum Ntrate Noanhde) l) Stada soluin NA
Aluminum OxdeS ) Labatrybos Reapuent (fand NA _____

"Alumiinum Sulfate (S, L) 1Electrocchemi~cal solutions NA
Alundum (S, aluminum oxide) IChromatiography cclumns iNA

Ammonia ("'. anhydrous) Comnyamnu yrxdnNA*
water (p-H adjstmnent)______________

Ammonium Acet-ate (L, S) Analytical reagent NA
Ammonium Chloide (S) Kjeldahl A:mmonia mrethods __- NA
Amm' ioniumn Dichromnate (S) i Fectirochemical souinNA*
Anim-oniumv Fluoride (L, 5) 1 Fluoride ion standard ______NA_____
Ammonium Hydroxide (L, S) iqauid PH adiustment NA*

Ammo-nium Molybdate (L, S) Oxidizing acid, may, be disposed in NA*
_____________liquid w'aste stream,-

Ammonium Oxalate (L, S) Chltn aent NA
Ammonium Phosphate, dibasic CS)J Process Chemical NA

Ammonium Thiocyanate (G) Process chemic-al possibly used in Cs NA
___________________________ cavengaing not, from eiectroplating__ ____________

Ammonum Vnadat fS)Used as reagent in potentiometric N
________________methods. ___ ________

Ar-senic- Oxide (,S) Laboratory reagent D004
A rs en io us A cid tL) Q Electrocchemical methods. D004 ___

Asets()Flame protectio~n for glove box floors, NA
Asbetos(S)and lab wa 're

Ascarite (sodium hydroxide silica)/ Removal of CQ in Gas N
Malcosorb 1 Ciirornatog aphy NA__

As corbic Acid (L) ElectrolyIticl solutions NW ____

Barium Carbonate (S) Laboratory reagent D005
Barium Chloride ML i Prpitating reagent. 0005*
Bar;im Hdoie(L S) fPH adju-stments in solutions. 0005'
Barium Nitrate (5) 1.Laboratory reagent . 005..

Benzene (L)Carbonization of mass spectrometric F0
.e.liu .. filaments, cleaning agent.___________-

Belackm (S) S '-tandard materials NA
BakSealing Wax (S) I Salant for gas line testing _ _ NA

Boric Acid (L, pH=5) Sample preparation NA_________

Boron Carbide (S) ILaboratory reagent NA
1 omocreso~pyrpLe (S) Titrations NA

SButyl Alcohol, n- (L) Sovn and used in microscopy with F003-

Cadmium (S){ Emission spectrometric standard D006*
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CcimNia S ectrmetr stnd% matria NAzad'-as

Calgon ~ ~ ~ ~ ~ ci (snu Used ordc ufc eso

Carbonm Ntrathoe () etal and samle clroeand d 00O6l

hydrox~ ety-NNo tyedgie Compl7,e Agnt NA
(3)if ' erinci_

Ethleniuthrietactcai crLj Complexin Agnteil(1;ljoN
CeaicAmoium Nitratie (S 11) Proceismn eialuto NA
Celim Nirate (S, Spectrometric standard materal NA'
Cerali Sulfate fS _ Laboratory, Reagent ____ NA

LCerua Ntt/eium Nitrate (S) Specrtroric saendar maera [A'
Chrqom ium hordedS to ~ rmeduce saar mtersial [fo00
hloraetic cid (5!) Usried izulu anaysisand as

Charonormtrichloromtae (L) MeUsed as cleanig cget andR asFn 01

Ciri cd (, 5 thy) 1 !hy ei y PHe adsmpexnt andelan g gn NA

Copper (S) Tubing Auen sufrNobuto

Copper Nitrate (S) Sp.ectrometric standard materil -T NA'

per Oxide () Combuswtio Geais Chand r phy NA

CyOTA.meri standard materhianliain NA*
, L!Lenic Aci (Lohdrt Chelating agi-ce~tio 0
Chrloheian Chlrid (ietrctrtana maera NA7

CPhotographic work' (emissio

C-1 Kodak]t Devel&)ope 1 ___ promethane (L)____ Use NAdaigaeada nD2

1iti ~chid (L etyln Raentmet cancaing agent__ J NA*8

Cheling and pH--1 adj~lu mustment iADiehyS)looiln( met__IGa hos.gahyaen NA

Dietyilyxme(S - FChelating agent NA
_________________N________________ ___________________________________ --. cd mon h -at

2,4.diophenol (3)' xReaent______________

Al. u, Z) Meal wrk30
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P~lyrDiviny -- ne7: Ion a ExcaneeRsi

Eitherl (G,-inrpoon, (S) L Aoratry reatent NAf Ethylenednitridoetaeti cdL) Cheltuingt aetat' NA*
EthyleexyX3 -4fqethylenrirlttactcN

Ferric A m niu S upi Aion S ecfic e Elec roem eto dsfor NA
F~err5c ChlResi, ()Labratr eget N
Freri itrate Cliu sufae tpcrm i tadar m tera NA

rit Oxideo (L) C Laortor relaent n NA
Fter SufaeG, Laboratoiry reagent NA*

E~t~Determination of Pu by potentiomeNA'
Ferrous Amoniumr Sulfate M3 o pcfc fletoemtosfrN

Ferrous ~~~~~Chloride ()Eetoyi ouinN

Ferrous Sulfate (51) U by umeticon-ardaera NA
Foric Aide (L) Raoaentraqn NA

Glycrin L) Uederinpationle si deptemntions NAGeo Ammn) u Sufieroanesmle rejr Ao NA
Gerphite 'd (5) ) BCrcles lctodes NA
Herruane al.(S UL Liui extratione- Nn sovntN

HydrochloUric Aci () itElectrochemisslion andsaome NA
Hydfuric cid QL Oxidzin eains, saplehn NA*
Glycerin _________(L___ I pred parti edtrmntosN

HydexnPeie ( L I) Oxaidzingco aend sovn iNA
Hydroid c (L ) Process__chemical __________ NA*

HdxmneHydrochlor ide (ci) OraisyteLs)htorpi NA*

Hydrolaine Ncitr (L) LaoaoyIen NA'
Iodine (3) LaboaratoynaetN

Iro e Peo)d (L, S)_____ tnadmaeilN
Keroene i (G)PoesCeicl(UE)N
Kvoa evloe drlr D i d (3 ran ic pathe sevelogrpent NA*

I~ ~ ~~~~~d Koda ohtfoprplnrgoclo
ethylne gyS o and atrt-

octipenxypoyehoyLhy Dsprn antiget NA

hydocrn ) Prcs __________EX NA
Kodak Soub4iinRent -2 L L Soaiizn Agn1___ __ NA______

KP-40(pin wZn~haognad Reislent pawinget NA
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ham i'r ;IR' Spereti stadr ercialiaa sWat

sheieigms circuitordsoler, 000
__sopropyl __Alcohol__(L) fleadedi anloved in____________and__NA*

Lentad u Acetrate S) Labo)rator-yReagent I00 NA* ___

Ladhlmord nu Stat Laboratory Reagent N08A* ____

___________________Spectrometric standard material,00

Lead Coide S) Laboratory Reagent 00 __

Linl-de AW"-f-500' Res in -(S, AIum in u m Ion Exchiange Resin NA
Silicate',_________
lithium Sulfate (S) Spnrmticsadr aterial N A
Mr-1g9neiurn t() ISpectrometric s-tandard maiterial NA*
Mvagnesium Nitrate (S) ISpectrometric standard material NA t _____

Magnesium Oxide (S)' Laboratory reagent N
Magnesium Perchlorate (S) NhrA*viercmehd n

water determinations by coulIorniy NA'
anrganese Dioxide (S) Labo-ratory reagent NA'
Mancanous C hloide (S) Laboratory, eant NA

MinganousNitrate (S) ISpectrometric standard materia l NA'
Manganous Sulfate (8) JReagent N A
Mannitol (L) jRaetNA*

Mecr liectrodes, thermo,)meters, batteries DG09 __

Mercuric Iodide (S) Nessler's reagent used in K<Jeldahl D009
___________________________ammniia determinationrs_____________

1Mercuric; Nitrate (S) Laboratory reagent D 009'
_Mercu ric Oxide (S) Laboratory reagient D009'
Mercuric Thimocyanate (S) Ion() Selective Electrode reage nt D- b009
Mercurous Sulfate (S) Referenice Electrodes U___ 009
Metaldi Flud! (L, propylene glycol) Dispersing agent N
Methanocl (L) Cleaning and drying glswr Q 3____________
Methylene Chloride CL) eagenjt, solvent _______ F0/F()02
_Methyl Ethyl ,atone (LL Reagent. solvent ________F0

Mvethy/IlIsobutyl Ketone L)lReaaient-, solvent I__ ___F03

Methyl Lactic, Acid (L) Laborator reagent NA'_____
Mineral Oil (L) I eaagent N

Molbdeum S)Snetrometric standard material NAM
Mly~bdic Acid0 (L, S) Laborato reagent A'
Nhthpl neS() Laboratlory reagent INA

Natrasorb, clay Container material, dessicant, used in NA
-...... r~foil absorption ______

Neodymium Nitrat S ____ Spectrometric standard material NA*
Neodymium Oxide (S) 1Spec-trometric standard material TNA
Nickelous Chloride (S) S§pectrometric standard material -~NA

Nickelous Nitrate (S) 1Laboratory reagent NA'

Nitric cid (L)Sample dissolution, eluant for ionNA

Nitrc Acd (L lexhan~ 32
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Oxlchcid ajCmptb (L) Cea I aci -______

Petroric Acid (L) Sapepepto for~r emission NA'
Periodic Acid 1NT hLlabortor rage_____ A

Phenol Parffi 5) roar on Reaen U -] rcs hmclue o NA'
Pholic Acid (L) L usebnptoericmehost NA'
Posporou Pentiid ((Lsdinsml peaaio no NA'

Plai pn (S) Crucibles, sampeseoatv NA3

Potasium cette 5) Buffer siltion cdeyato NA
Potasu arbonat ()Deydrtig aen N

Poasiu Cloat ()Laboratory reaen NA*
Photsl hLord S) Ueas ntrlsadr oo NA*
Possium Aihomd (L)T Used in potentiomnetrc mehosA*0

Plhs~hoou photocemica procesin*
Potassum Ferocyanie ~ Fiativ i hrotographymtlN

__T __73t ____qu_________S -crileanerie.o- N

IPotasiumloe (,511 4 SOgan Syntsiaj~ wse NA
Potassium -nydroxie (S 1~f Eer oyt fue clels NA ___NA

Potassium i-odi e S) N Uedtalion roetr NA
Potassium Perbonnate 3) Lbraet eotnto agent NA
Potassium Phopate, tnsc(5 Paros Chealb egn NA __

Potassium ~ ~ ~ Use pyouft apl pea nrtiondr lu r Ion____N
Potassium Soim arat (5) Laborave-e-tor eagnt.............N

Psili Dielat (S) dedring aent en I_____ _________D00

Pssiu CynierroS) i Pl F~atig ____ thtgrpy Detl N

ile tratem (5)rxr, Epectrolyetc matria cel NA1
Potssim 10-e- 1-:S' Reage0 nt for eometr icP

ioSsi rn io ide (S) deemntinA1

Sodaium cet nsaaate (S_ Labort reagentcnaiton2 NA
Sodaium, luminate, ) ak,,S I leanings compondl a e~ NA
S-odiun Arsnite (S) in _egetNA
S odaium iaronimTtatee (S Bufe La lutiont NA

___ ___ ___ __ ___ ___ ___ __ Dey tin 2 aent tN
Sodum i la ste ( ) Cleaning _____________ electrodes Doll___

Si~ve Cyaide ) PltingDO33
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Standard materaaaforoIonsSelectiv
SodiumFluorde (S)Electode mtodisncrelforNA

emission -S spotrmety ____________ __

Sodium Formlehysulfi yat Lratoryn aent NA
(Soiu Bo___S__mreadatN

Sdium Hyroxade Slution preprtinadp NA
Sodium HyhiorieL Laboratory, ragent NMA'

Sodium Nitrate (S5) Prcess chaeialN
Sodium Nitrte () Plros hemical NA*et D

Sodum xalte 5) ___Changr mateia,' lb reagetiveN
Sodium Phuorphae () Eleatent, metald clanelcrrfr NA

Sodium Phopitehydes__________ Laboratory reagent INA
Sodium Hyrohiphde () I egnmtlcenrNA'
Sodium SeoleaLte 5) Laboratory reagcent 0N1 A' __

Sodium Slicae (5, ) Laboratory reagent NA
Sodium Sulfate (5) Clrto steiadrl atra NA*
Sodium Tatrte (S) Wat'1Pcer deminainbl ouoe NA*j
Sodium Tungiate IS,, -- Cheaig gn, a eagent NA
Stainm les te () Tubin etalr m-aterias nlh NA

jSodnim Chlorie () Raoaogaent N
Snu Chlrie 5)IaetmetIclanarteralA ____

Stonium Nitrnate (5) Laboratory/ reagent N

Soua (scrose glus) iofamonia estrcin frh NA

SomSulfr 5 (3________ Meljrury cleandap raeta NA
Sulfumrric e Aci() Wampe pepriation bycuoer N A

uTurioxide () [Laoaetyraet____ NA
Dianiettraceat(ETI ____Chlingstl r age teras and NAph

Ttarape Steel (S [aoaoy eg i NA
Theoytrfloracton I) ____Laortry e-ae sk

Thorim Nhitrae '~S) _____Lreaetyraet_ NA
i Stanous CnoiicieSCpsesonei spetardometitraard

- cTin n ita) {1s meernlN
Tide Deeren (5 I Cleasin solution NA*

Titanium Chloride UsedLin Spcrmasri standaor uad m terilst _ N
Tiai(umcdiosielcs) of___ Stna eam is de conamintionfoth NA

Tol1un () 1 extcractntean cle-ann foNmsAF

Triul Dophe () Laqid~oid xrcinadsuiso NA

Tetaso~umEthlen Ch ,a ngaje3 4N
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Tri-nso- t-ylamine Liquid-liquid extraction A_____________

Tr s (hyclro-xymnet hy)am inometha ne SufrNA

Trisodiumn Hydroxyethyl Ethylene- Chelating agent NA
Diamnine Triacetate (HEDTA) ____________

Turc Akaline (Rust Remnover) Rust remover NA*
(NaOH an-,d Kerosene) _____ _________________________ __

Tung stun Oxidec Spectrometric standard material NA
TucoDeel it2 Mthlee Decontamination FO0l /F002

Chloride and Acetic Acid)_____________ _____ _______

TucoFariiln toueebuanl, Decontamination paint F005, F003'
Iisopropano!, acetone) --------__ __ _ __ _ __ __ __ _ __ _ ___

TucoPaui (ohaadosDecontamination NA
compounds) _____

Tuco4502 D (KOH, K'2CrO4, DecontaminationNA

Turco 4518 (Sodium Dodecyl IDcnaiainpitN
Benzene Sulfonate) eotmntinpitN
Uranyl Nitrate (3) NA'rcat________ _____

Uranium Oxide (5) 2 A~ /,ccelerator forprhdoyi _____________

Urea (S) Electrolytic solution _______NA ______

Vanadium (S) Spectrornetric standard material INA
Vanadium Pentoxide (S) Sample preparation flux NA

Vanadyl Sulfate (5); U by potentiometric titration JNA ___

Vinyl Chloride (L) Sludge contamninant D043
Xylene (L), __________ Liquid-Liouid extraction, solvent F003*
Yttr Nitrate( S) ]LabJoratory reagient NA

Zeolon 90D Resin (Aluminum tnRsnN
Silicate)IoExhneRsnN
Zinc Chloride (S) S-pectretric- standard mraterial jNA
Zinc Nitratfe (S) .SetmeicstandardJ material NA

Zirconi ______ ~ ri m~aterial NA
Zirconyl Nitrate Spcrmti tnadmtra NA*

*These chemicals may exhibit the characteristic of ignitability, corrosivity, or reactivity in
their pure, liquid, solid, or powder form. Based on the Hanford waste management
practices no pure or unused chemicals would have been introduced into the waste
stream. In addition, all liquids and reactive materials would have been solidified,
evaporated, neutralized, and/or deactivated prior to disposal (Reference C002 and
P043). Radiography andlor visual examination will verify the absence of free liquids and
reagents during confirmation and will segregate containers with materials for further
characterization and/or processing as appropriate.
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In addition to the chemicals used by 325 Building process, EPA hazardous waste
codes were assigned to the containers based on the characterization of the samples
received by the laboratory ( ie., tank sludge) and chemicals treated in the HW"FU.
Table 6 lists the codes identified in the Hanford's Solid Waste Information Tracking
System and on the Waste Disposal Records and Contents 'Inventory Sheets
(Reference CON, U001, and UO02).

Table 6. Hanford Hazardous Waste Code Assignments

D007 Chromnium _________

0008 Lead

0009 Mercury
D010 Seleniumn

0011 Silver _____

0018 jbenz-2ene (F005 solvent)*

0019 carbon tetrachloride (FOOl solvent)*____

D022 jChloroform
0027 1,44dchloroben zene

D028 ___ _j1 ,2-dichlorobenzene ________

0029 1 ,1 d ich loroet hlylene______ ___________

0030 2, 4-d initrctoluen e________

0033 H eY2ra clr obutadiene

0034 Hxcirehn

0035 methjyl ethyl ketone (F005 solvent)*'________ ____

0036 nitrobenzene (F004 soivent)* ___________

0038 pyridine fF005 solvent)' ________________

D039 tetra chioroethylen e (F002 solvent)* _______

0040 ____trichloroethylenie (F002 solvent)* _____

0041 2,45-trichlorophenol __________

D043 vinyl chloride

FOO1 Spent halogenated degreasing solvents (specific solvent not identified)

F002 ISpent halogenated solvents (specific solvent not identified)
F003_ISpentnon-halogenatedsolvens_(specificsolventnotidentified

F004 Spent non-halogenated solvents (specific solvent not identfified)
F004~~~~~~~~~~ Spent.. n...aogne .ovet (secfi sovn.ntieniid

F005 Spent non-halogenated solvents (specific solvent not identfed)
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*The more specific F-listed code for hazardous wastes from non-specific sources is assigned to
waste stream RLM325D. 001.

Hanford waste management operations conservatively assigned D001 and D002 to
containers in this waste stream. These codes were associated with the conservative
characterization assigned to tank sludge samples and are not applicable to final
debris stream in the absence of free liquids. As discussed in Section 5.4.3.3, even
though ignitable and corrosive reagents were used in the 325 Building or potentially
present in samples, waste management practices required the neutralization,
absorption, deactivation, and/or solidification of these compounds prior to packaging,
as applicable.

5.4.3.1 RCRA Listed Chemicals

Based on the review of chemical usage in the 325 Building and review of Waste
Disposal Records and Contents Inventory Sheets, waste stream RLM325D.Q01 may
contain or be mixed with hazardous wastes from non-specific sources listed in 40
CFR 261.31. Even though these codes were not assigned historically to all of the
containers in the inventory; F7001, F002, F003, F004, and F005 (See Tables 5 and 6)
will be conservatively assigned based on the interviews, review of procedures, and
the waste management practices in use when the waste was generated. F003 was
conservatively applied for acetone, n-butly alcohol, methanol, and methyl isobutyl
ketone, listed solely because these solvents are ignitable in the liquid form. Even
though the waste stream will not exhibit the characteristic of ignitability without the
presence of free liquids, F003 solvents may have been commingled with the wastes.

Waste materials from operations performed in the 325 Radiochemistry Laboratory
were determined not to be mixed with hazardous waste from specific sources (40
CIFR 261.32), a discarded commercial chemical product, an off-specification
commercial chemical product, or a container residue or spill residue thereof (40 CFR
261.33). P- and U-listed reagents including acetone (U002), benzene (UJ019),
beryllium (P015), chloroform (U044), hydrazine (U134), methanol (U154), toluene
(U220), 1,1,1-trichloroethane (U226), and xylene (U239) were managed by the
laboratory. However, no pure product or unused chemicals would have been placed
into the TRU waste stream (Reference C001, C002, DOOl, POOl, and U001).
Therefore, waste stream RLM325D.001 is not a U-, K-, or P-listed waste stream.

5.4.3.2 Toxicity Characteristic Compounds

Based on the review of chemical usage in the 325 Building and review of Waste
Disposal Records and Contents Inventory Sheets, waste stream RLM325D.O01 may
contain debris comprised of or contaminated with toxicity characteristic compounds
as defined in 40 CER 261.24.

Based on the review of chemical usage in the 325 Building, potential sources for all
of the characteristic metals (D004 through D01 1) were identified. The Waste
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Disposal Records identify the presence of lead, fluorescent bulb, circuit boards,
alkaline batteries, and mercury items in the waste, and also assign all of the RCRA
metals D004 through D01 1. Table 5 and 6 identify the characteristic organic
chemicals identified during the review of chemical usage and the Waste Disposal
Records. The following codes will be assigned for these chemicals; D022, D027,
D028, D029, D030, D033, D034, D037, D041, and 0043.

Waste stream RLM325D.O01 may be contaminated with benzene (D018), carbon
tetrachloride (DOI19), cresols (D023, D024, and D025), methyl ethyl ketone (D035),
nitrobenzene (D036), pyridine (P038), tetrachloroethylene (D039), and
trichloroethylene (D040). It is assumed that these chemicals were used for their
solvent properties and therefore the more specific F-listed codes (FOOl through
F005) are assigned (Reference DOOI).

5.4.3.3 Ignitables, Reactives, and Corrosives

The debris materials in this waste stream do not meet the definition of ignitability as
defined in 40 CFR 261 .21. The materials are not liquid, and radiography and/or
visual examination is performed to ensure the absence of free liquids. The materials
are not capable of causing fire through friction or absorption of moisture. The
materials in this waste stream are therefore not ignitable DOOI wastes. Potentially
ignitable compounds were managed by the laboratory; however, these materials
were absorbed, deactivated, and solidified, as necessary. Any drum identified with
free liquids or reagents will be segregated from the waste stream during confirmation
and will not be eligible for disposal at WIPP until further characterization and/or
processing is conducted to remove the characteristic. (Reference 0001, P004,
P047, and P051).

The debris materials in this waste group do not meet the definition of corrosivity as
defined in 40 CFR 261 .22. The materials are not liquid, and radiography and/or
visual examination is performed to ensure the absence of free liquids. The materials
in this waste stream are therefore not corrosive wastes (D002). Potentially corrosive
reagents were managed by the laboratory; however, these materials were
neutralized, absorbed, deactivated, and solidified, as necessary. Any drum
identified with free liquids or reagents will be segregated from the waste stream
during confirmation and will not be eligible for disposal at WIPP until further
characterization and/or processing is conducted to remove the characteristic.
(Reference 0001, P004, P047, and P051).

The debris materials in this waste stream do not meet the definition of reactivity as
defined in 40 CFR 261.23. The materials are stable and will not undergo violent
chemical change. The materials will not react violently with water, form potentially
explosive mixtures with water, or generate toxic gases, vapors, or fumes when
mixed with water. The materials do not contain cyanides or sulfides, and are not
capable of detonation or explosive reaction. Numerous resins were used during
operations in the facility; however only small (milliliter) quantities would have been
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placed into the waste. Reactive metals and alloys were reacted prior to disposal and
potentially reactive reagents were not placed into the waste. The materials in this
waste group are therefore not reactive (D003) wastes (References C001, P004, and
P05 1).

5.4.3.4 Washington State Dangerous Waste Codes

Based on the review of the Solid Waste Disposal Records and Contents Inventory
Sheets, the following Washington State Dangerous Waste Code have been
assigned to containers in waste stream RLM325D.0Ql; WTOI, WTO2, WPOI,
WPO2, WSC2. The waste codes are defined in Dangerous Waste Regulations,
Chapter 173-303 Washington Administrative Code (Reference 9 and U001).

5.4.3.5 Polychlorinated Biphenyls

Based on the review of waste management practices and container documentation,
waste containers from 325 Building operations may contain polychlorinated biphenyl
(PCB) contaminated materials. Materials that indicate the presence of PCB bearing
material such as transformers and light ballasts were not specifically identified in the
container documentation. However, light ballasts were not segregated from TRU
Waste until the early 1980s and may be present in the containers generated before
this time. One container (drum 0000572) identified grouted PCB oil (1 part per
million) in 5-quart cans. There were no other PCBs identified within the absorbed
organics as indicated by the burial compliance checklist for initial acceptance by the
Hanford Site (Reference C001, P004 and U001).

5.4.4 Prohibited Items

Based on the review of the container documentation and waste management
practices, prohibited items may be present in waste stream RLM325D.001. Waste
management practices prohibited the packaging of free liquids or unused reagents;
however liquids were neutralized, absorbed, and cemented and may be present due
to dewatering or condensation. The AK identified that cans greater than 4 liters in
volume (5-quart, 4-gallon, and 5-gallon cans) with crimped or taped lids may be
present. Punctured aerosol cans are identified in the container documentation. No
PCB ballasts were identified in the container documentation; however, unpunctu red
aerosol cans and PCB ballasts were not segregated from the waste until the early
1 980s and may be present in containers generated prior to this time. The inventory
may also contain lead, steel, and concrete shielded containers. Drums containing
prohibited items or unused reagents identified during confirmation activities will be
segregated then treated and/or repackaged to remove the items prior to certification
and shipment (Reference C001, 0002, P002, P003, P031, P037, and U001).
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5.5 Waste Packaging

TRU waste materials were removed from the gloveboxes and hot cells using plastic
bag-out bags that had 8- and 15-inch diameter openings. These bags were filled
with waste and then pig-tailed with white plastic tape and placed in 55-gallon drums.
None of the bags were heat-sealed before loading into the drums. The drums met
United States Department of Transportation (DOT) 170C or UN1A2 specifications. If
externally contaminated, the bagged out waste would have been placed in an
additional plastic bag before being placed in the drum. Each drum was lined with a
0.010-inch or a 0.090-inch thick polyethylene drum liner. When the drums were full,
0.01 0-inch drum liners were horse-tailed and taped. All waste packaging was in
accordance with the version of HNF-EP-0063 for the time. Containers were sent to
the TRUSAF or CWC where they went through RTR prior to acceptance. If the
containers were found to contain prohibited items such as free liquids, they were
sent back to the generators for remediation. In the case of drums containing free
liquids, additional vermiculite or kitty litter was added to the container after the drum
was returned from the CWC (Reference C001, 0002, P037, and P051).

Aqueous and organic liquids were absorbed in absorbents including Cleanup-IV,
vermiculite, kitty litter and diatomaceous earth. Large Items were secured in
containers by bracing, blocking or other means to prevent damage to container
during handling and transportation. Items with sharp projections or edges were
taped and padded, as necessary. Waste cans (4-gallon) were loaded out of hot
cells into 5-gallon cans and loaded into 55-gallon drums using transfer casks
(Reference C001, 0002, P031, P047, P051, and U001).

Following the packaging, RTR, and assay of the waste containers, they were
transferred to a storage facility. Prior to this transfer, waste storage/disposal records
were generated for each container. These records included packaging information
such as date packaged, PIN, container type, gross and tare weight, volume, date
packaged; waste information such as generator, origin, waste material, volume,
weight, and radionuclides (e.g., fission/activation, TRU/fissile/source material), and
storage location. These records included or referenced the RTR and assay
information as well. A hazardous waste manifest also had to be filled out for TRU
mixed waste (Reference 0001, P051, and U001).

TRUCON Code RH225 is assigned to waste stream RLM325D.001 assuming that
organic solvents and oil/solvent mixtures do not exceed 1 percent by weight of the
total weight of the waste in the drum (Type Ill). An assessment of all containers will
be performed during AK evaluation to determine if the weight of these compounds
(solidified or absorbed) that could exceed 1 percent (Type IV) in a given drum. The
SPM will be notified of the containers that may exceed the 1 percent limit. In the
event that this limit could be exceeded in a given container, these drums will be
assessed and segregated during reconciliation for shipment under the appropriate
TRUCON shipping category, as appropriate.
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5.5.1 Layers of Confinement

Based on the waste management practices described in the AK documentation,
waste drums from operations and maintenance of the 325 Building will have a
maximum of four layers of confinement. Radiological wastes were unloaded from
hoods into double bags and the materials that were loaded from hoods may have
been placed into doubled bags if they contained materials such as asbestos
(Reference P039 and P042). The containers have been assigned a TRUCON code
of RH225 A through AM.

5.5.2 Filter Vents

Hanford waste management operations addressed hazards associated with gas
evolution by equipping containers with pressure relief capabilities (Reference P039).
By 1980 each container accepted for storage at Hanford was required to be fit for
vacuum hoses or a gaseous diffusion vent (Reference P042). Drums were fitted
with Nucfil 013 filters if radiolitic decomposition was a possibility (Reference P051).

5.5.3 Waste Identifiers

Refer to Section 4.6 for waste identification and categorization schemes
implemented for 325 Radiochemistry Building waste.
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6.0 Supplemental Waste Stream Information

Numerous sources of supplemental AK information were collected for 325
Radiochemistry Building waste. These sources are referenced throughout this
document and listed in Attachment 1. The types of supplemental information
include:

" Standard operating procedures related to packaging of waste items and
process operations in the 325 Radiochemistry Laboratory (Reference P001
through P040).

* Waste Disposal Records and Contents Inventory Sheets for each waste
container described in this document (Reference U001).

* MSDSs related to products identified (Reference P058).
* Technical reports describing historical operations of the 325 Radiochemistry

Laboratory
" AK documents describing Hanford Site TRU Waste operations and

management (Reference P041).
* Waste generator interviews (References CO0l, C002).

7.0 Container Specific Information

Waste Disposal Records and Contents Inventory Sheets have been completed by
the 325 Radiochemistry Laboratory waste generators for each waste container in the
waste stream described in this AK document. The list of containers included in this
stream, including current information relating to the radiological, physical, and
chemical characterization of these containers is included in the current Waste
Containers list.
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Attachment 1
References

1. CCP-TP-005, CCP Acceptable Knowledge Documentation, Carlsbad, New Mexico,
Westinghouse TRU SoIlutions, LLC,

2. Waste Isolation Pilot Plant Hazardous Waste Facility Permit, NM4890139088-TSDF.
New Mexico Environment Department, Santa Fe, New Mexico.

3. CCOP-PO-00Q1, CCP TR U Waste Characterization Quality Assurance Project Plan,
Carlsbad, New Mexico, Westinghouse TRU Solutions, LLC.

4. CCP-PO-002, CCP Transuranic Waste Certification Plan, Carlsbad, New Mexico,
Westinghouse TRU Solutions, LLC.

5. DOE/LLW-217, DOE Waste Treatability Group Guidance, Idaoh Falls, Idaho, I NEL-
Lockheed Idaho Techologies.

6. DOE/WI PP-02-31 22, Contact Handled Transuranic Waste Acceptance Criteria for
the Waste Isolation Pilot Plant, Carlsbad, New Mexico, U.S. Department of Energy.

7. Interim Guidance on Ensuring that Waste Qualifies for Disposal at the Waste
Isolation Pilot Plant, U.S. DOE Carlsbad, 1997.

8. Waste Isolation Pilot Plant Land Withdrawal Act (as amended), Public Law 102-579.
9. Dangerous Waste Regulations, Chapter 1 73-303 Washington Administrative Code

(WA C), Olympia, Washington, Washington State Department of Ecology.
10. 42 U.S.C 10141, Nuclear Waste Policy Act.
11. DOE/GAO, Transuranic Waste Baseline Inventory Report, Revision 2, U.S. DOE

Carlsbad, 1995.
12. DOE Order 435.1, Radioactive Waste Management, U.S. DOE, 1999.
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Figure 1. Location of the Hanford Site
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Figure 2. Location of the Major Areas at the Hanford Site
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Figure 3. 300 Area Layout
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Figure 4. Typical Laboratory Analysis Flow
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DON'T SAY IT - Write it! DATE July 27, 2004 /
TO: Cynthia Girres FROM:. rletvin EFLakes

cc-, Telephone: 37'33

SIUBJECT: 32 acilty Debris W .aste Stream Designation ____________

Th is IDS su &iariz-es the Waste Services review of CCP-AK-RL-003 Docum ent for the Central
Characteriztion- Project, Acceptable kncolege Summary Report for Hanford Site 325
Radiochemistry Buldn 7rnsrai DebIris, Rev. 0, dated November 26, 2002_ _'- and tne
subsequent waste designation - requiremlents discussed in the Draft M-91-03-0l-) Hanford
Federal Facility Agreement an-d Consent Order change package, dated Octobter 13. 2003
(Settlement Agreemient). A waste des~gnation performed in accordance with WVAC 173-303
shall be provided by a Waste Managem-ent Represenitative from within the Waste Services
Group (Attachm-ent 1).

Acceptable Knowledge Review
Tw.o questions were posed during the 2 acceptable knowvledge review. First, does the acceptable

knowedg prvid enughcheica chraceriation information to meet the reouirements of
th e Settlemen t Agreemient? Second, does the acceptable knwege provide enough chemical
cha-racterization in fo)rmation to meet the requirements ofHFE-03 e,1,Sc . n

tretmetstorage, and disposal unit administrative control requirements?

The Settlement Agr-eemlent indicates that, t retrievably stored waste will be manager!as mixed
waste unless- andutl ti designated as non-moixed through te designation process (WlAC
173-303-070 throu gh 100)1." Further, 'designation", asue nthe Settlemnent Agreemen t, ik4
defineda-s thfe process for determining-p: (1) which containers of low-level waste arec mixed low-
level w- aste: and ('2) Which cotiesOf tranUSUranic (TRU. wa,-ste are mixed TRU. Designmation
of waiste wil be peformd pu rsuan to WAC 173 '03-0-0 th7rough 100. These rgltonsalo
the use of acceptabl, ' e kno_-wledge, su~rrogate sampling and other measures,, for dsgainto
minimize worker ra-)diato e xposure and to reduce costs.

In accordan ce w.,ith WAC 1 73.-q33-070(3)(c), "For the purpo-,ses of determiningifasldwtes
a dangerous w.,aste as ietfdinWAC 173-303-110. a person must either:

Ni Te~st the waste- aiccording to the methods, or an approved equivalen.rt method, set
ifoth , in WA C 173-3 03- 110: or

(i,' Apply knowledge ofl the waste in light of the materials or the roCe ,ses used

(A) Such knowledge can bep demonstrated to be sufficient for

properl: and
(B) All data and records supporting,- this determination in accordance

with WAC 173-303-210(3) are retained on-site.'



Characteristic (0001. Q002. 003
The debris mat-ierials in the 325 TRU waste stream does not meet the definition of ignitability as
de -finecd in 40 CFR 261.21. The materials in this waste stream are not liquid and therefore not
ignitable (0001' waste. The debris matelrials do not meet the definition of corro,,sivity ajs defined
in 40 CFR 261.22. The debris materials in this waste stream are not liquid and therefore not
corrosive (0002) wastes. The dersmtrasin this waiste stream do not meet theidefinition of
reactivity as defined in 40 OFR 261.23 The materials anre stabe and will not undergo violent
chemic'al changI e. The materials do, not contain cyanides orsuifides in the form wihis
capable of detonation or explosive reaction. The materials in this wvaste stream are therefore
not reactive (0003) waste.

TcitCharaeristic etalDo4-O 1)
The TRU debri -s wasteo streamn may contain debris con.tamin-,ated with toxicity characteristic

comouns dfind i 40CFR26124.The waste stream contanins potential sources for all of
the characteristic mretals (0004 -00I1). Therefore. thie m-eta w2aste codes (0004 - D01 1)

wer cosevatvey asined to thswsesra*a the regulatory limits.

Toxicity Characteristic Orgianics (0012-D043)
The fo('owingq toxicitv ch aracteristic: chemical waste codes D022, 0027, D028, 0029, 0030,
D034, D037, and D043 were assigned to this waste stream. The burial rcor~ds for the
waste containers (Attachme[-nt 2) listed for trench 218-10W-40. did not lienify th e toxicity
chemicals or concentrations and therefore the chemi calsv were assigned to this waste stream at
or above the regulatory limits.. Th chemical 2. 4, 5Tihroenl(D041) was sed to treat
raw water at the 325 facility. Also. hydrazine ident-ified in h AK docmenttin wvas based on a
PUJREX process. HyIdrazine was not part of the TRU debris w as stream for th-e PUREX TRU
debris designjation. Based on pro-ce ss knowledge, docum,,entation rev-cew and- discussion with
th e T RU organiain hydlrazin-e and 2, 4, -5-Trichloroph-eno were not associated with 325 TRU
debris processes. The chemicals h-ydrazine and 2. 4. 5-Trichloro.,-,(phenol is not part of this
designation.

Based on the roevie of chemical usage i the 325 Facility non-specific sources listed in 40 CFR
261 .Slwere con -ser-vatveoly assigned, Th e F001, F002. F003, F004 and FOG5 chemicals were

used assolvens and assigned to thisv wAt stream at the reguaoy iis

Tho wast streammay contain batteries, and lead gloves. A cosraiedesigntion was
perfo,,,rmed for the batteries and lead gloves. The acetbekoldedocum-entation7
icdontified that the debris waste may contai'n polychiorinated bipheniyl (PCB) con~taminated
material such as, t-rsformers and lighit ballast. The designati on identifies PCB at one part per
million based on th'e acceptable knowledge documentation..

CCP-AK-RL-003, table 5, listed seeallquid chemicals and compounds. This waste streaml is
TRIJ debris wast.e and therefore dono;ontain liquids. If smalit quantities of liquids were presenIt
prior to packaging, they were absorbed. The liquid chem, cals and compounds were
conservatively designte d as residue on the debris materi als at 4 grams based on process
knowledg e an-d discussions with the TRU program.



Although the term' "sfficienV" is"not defined in WAG 173-303,WVebster's DictionaI-ry of Lw
defines "sufficientv as, "enough to meet the needs under the law of a situ~aton, or a proposed

ed The 325 Facility mixed debris ac;ept.able knowledge meets the requireme'nts of WAG
1 73-303-0,70('3Xc , ii)(A),, and thereby, the Settlemnt Agree:,ment! because it is suJffcient to
determine wehrtewaste is regulated under the dan7gerouis waste lists, WAG 173-303-080
through 082: or characteristics', WAG 173-303-090;1 or cruteria, WAG 173-303..070.

The AK documnentation, was reviewed to identify whether or not U.S. Envirornmental Protectioan
Agency (EPA) hazardous waste numbers (HWNs) and Washington State dangerouswat
codes should be assignd This documentation was review.ed to identify chemical usage and
potentially h-azardous materials,(inclu ,ding com-mercially, availajble products) that may have been
introduced into thie waste sra.Th)e following ar he assigned HWNs for the waste stream
D004, DOGS, 0006,C, D007, 0008, DOGSD, 0010, 00 11, 0022, 0027, D028, D02S9, DOSO3, D034,
DOS?, 0043 and WSG2 (Washington State corrosive). Washington State toxicityws not
conrsidered, because federal characteristic codes are assigned to the waste. Lanrd disposal will
be met for the TRU mixed debris through disposal at the Waste Isolation Pilot Plant (WIOPP).

The $25i TRU1 debris acceptable knowledg~e provided inform-ation, for waste code assignment.
However, svrlconstituents were not* radily apparent from th acceptable knowledge
paperw.ork review,; Varies electronic databases, dicsin ihthe TRU program, process
knowldedge, and MSDSs were the pnm ary sources used. for deitermining waste streamn chemica

costtuntconcentrations. A consearvative designation; w.as usedi for several chemical
constitLuent coce-cntraqtions. This con servative designa, tion was us-ed togen-erate a

~repesetatve'325 TRU dersdesign-ation, to characterize the- retrievable stored containers
buried in the 200 West 218- &W-4Gtch This designation does not cover the 325 waste
produced by Babcock and Wilcox (B&W). A separate designation will cover the B&W 325 TRU
debris waste containers.

Methodolog and Chemical Constituent Concentration Determination
The 325 Facilt debri container list (Attachment 2), provided in the acceptale knwldg
do--jcumn'ttion, wasq used to generate a representative 325 Facility waste designation to
characterize the retrievably stored 325 debris containers in T7,rnch 21 8-W-4G in te200 West
Area. Approx rr,-ately seven hundred and th irteen- containers wvere chiosen for review from the
one thousand an d fifty-three waste containe--rs in- retrie-vable storage 218-WAGtch The
waste contaiers were review.,ed as a "reoresentativ& sample for, this waste stream. Thec waste
containers- (At-acnmnent 2) were chosen- by,- theirTSD ac ceptance dates, waste acmlto
dates, buria:l rec,-ords information, and con tainer package identification numbers.

The 325 Faciliy debtrs chemical con,-stituent concentrations were developed from '325 debris
ac ceptable knowlvedge source documentrs, discussions with the TRU program , SWITS, burial

record, Recrd Maagemnent Information System (RMIS,} electronic dataibase searches,
majterial safety , datla sheets (ISIDS}, anaytical lab procedures, and analytic;al and scientific
information tm the- internet.



A 75&O kg waste weight was assumed for designation purpo-ses. This is a very conservative
waste weight for the 325 TRU debris waste containers. Assumptions were used for several
chemical constituent concentrations, A waste matrix parameter category evaluation table from
the 325 debris acceptale knowledge documentation is provided as Attachment 3. The
chemical constituent aissignmrent basis and the concentrations used for waste design ation are
summarized i Atachment 4. MISDSs and several calculations are provided in atiachment 5.

Ar300 2Z1 (01198)
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WAG 173-460 Small Quantity Emissions Rates
A small quantity emission rate (SQER) review is required as a Central Waste Complex (CWC)
administrative control under the State of Washington Departmnent, of Ecology, Notice of
Construction Approval Order No. DEDONWP-002. SQER threasholds are defined rn WAC 173-
460. This will be provided by the Waste Services group (Attachment 5)-

The SQER air review was performed for the representative 325 TRU designation chemical
constituents in accordance with WMIP-370, Sec. 2.27, Rev- 1 procedure, The representative
debris designation contains chemical constituents below toxic air permitting thresholds. Due to
the variability in containers actually waste weights, a SQER review should be performed on
containers requiring storage at MWC during the facility transfer process in accordance with
WMP-370 level orocedures,

Conclusions
In conclusion, the 325 TRU debris waste has been designated with D004, D005. D006, D007,
0008, 0009, 001 0, DOIl 1,0022, D027, 0028, D029, D030, D034, D037, D043 and WSC2
(soiid corrosive caustic) in accordance with WAC 173-303, Acceptable knowledge. MSDS,
shipping docurrentab. v- and appropnate assumptions were used to compglete the designation.
Land disposal restrictions will be met through WIPP disosal,

A-3000-723 (0J1.9j)
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D~esignation # 3jc- 5 -cv.U t~ar'

Designation Codes

(1) Not a discarded chemical product (old/unused or sole active
ingredient) fWkC 173-303-9903)

(2) Not a dangerous waste source (used/spent) (WAC 1,,3-303-9904)
(3) Does not exhibit dangerous waste characteristic / criteria per:

a) MS 0 5
b) Lab analysis
c) Generator knowledgeI., 1/1

d) Insufficient concentration P
e) Not n this waste f orm f"'

(4) Federal isted waste code takes precedence (40 UFR 2*68.9)
(5) Underlyring Hazardous Constituent(s) not applicable per:

a) Alternative treatment standard - hazardous debris (40 CFIR 268,45)
b) Transuranic waste
c) Federal waste code assigned that does not specify meeting 40 CFR 268.48

universal treatment standards
d) Federal listed waste code assigned
e) Federal characteristic waste code assigned ~
f) Federal characteristic waste code not assigned
g) Thsuf f [cent concentration (40 CFP. 268,48) 7P/
h) Not an UHC in characteristic wastes, according to the definition at 40 CFP.

268.2(i)
(6) **jcdude:

a) WTOI EHW Washington State waste code, because Federal listed and/or
characteristic waste code(s) assigned. Additional designation not required
in accordance with WAG 173-303-070(5)

b) WT02 b)W Washington State waste code, because Federal listed and/or
characteristic waste code(s) assigned, Additional designation not required
in accordance with WAC 173-303-070(5) ~

c) WPOI EHW Washington State waste code, because Federal listed and/or
characteristic waste code(s) assigned. Additional designation not required
in accordance with WAC 173-303-070(5)

d) WP02 DW Washington State waste code, because Federal listed and/or
characteristic waste code(s) assigned. Additional designation not required
in accordance with WAC 173-303-070(5)

e) WPO3 EHW Washington State waste code, because Federal l isted and/or
characteristic waste code(s) assigned. Additional designation not required
in accordance with WAC 173-303-070(5)

f) Exclude Washington State waste code, waste regulated under CERCLA
and/or TSCA, not IRCRA or WAC 173-303
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Updating Overpack Container Checklist AD DENDUM
CIN\PIN:-

Inner Container: /16-)L -L3

U381 ________________

NDA Required- Fy

Comments- Added reason for overpacking [q'Ves
Add PIN [14is

_____ ____ ____ ____ ____ __ []No

U310
Packaging Components:

* Added inner container 92I71Cg
Ll29kg
00 ther kg

" Liner Z-No' E]Yes -kg
* Absorbent L -N l Yes, -kg

"Wedges (Blocking &Bracing) kg o -'s gk

* Other Cq) _S____kg_ __ _

Added weights: Gross: .. 2~ g
Packaging:g

__________________Waste: A
-Updated shielding per SWSDR EM'Tes

Comments:

U307
-Entered exit date (date update completed) Date:

Sign & date ACMP form (if applicable) LI Yes

Name/Signature Mark Kerns Date '//~(

RECORD C'*OPY



ADDENDUM _

(TRI ) 0' er-c CJ~on iiners

Attachmniit I - Nulpc D~ Nhc

t NeN\ Cross WemluDose 
R ate or Cnoetajmt, u, at i cls Ie I

Wedges Insatalled (/cdeck 011e) UN cl/odCUNr~r~-

\bsobeit (tpeestiate weiht)Scale/Load CCLI Cal bratioe Due Date o

Co1rrosid on crle oize) ih ei Heavy Location (circle all that app] we Half/ Boto

~-Brache Hol Sie I 3 ' Locatio n (circle all that apply): Lid / Upper Half Half/B

A, Containment B. Structural Integrity

M/ ape L' with NucFil D36A filter MeaPtc UUed___
0 Plastic Bag ED with NuoFil 036A file # Usdet__ C asl #Used

El Shower Cap L1 with NucFil 036A filter 4 Used ____ UFulMtlJaktUUsd___

Lead NCO (Print/i n/Dat

(1) Requited only tf overpacking due to high dose rate or contamination,

Page 14 of 17



Addendum to TSD Record ADDENDUMd
This addendum describes revised data for transuranic waste retrieved from the Low-Level Burial Grounds.
This form, along with any attachments, documents official changes to the TSD Operating Record for the
solid waste package referenced below.

Package ID: HEDL-63
Date: February 23, 2005

Attachments: SWSDR
Name: Joelle Stamm Signaturt.~~---

Description of Changes: The isotopic inventory was revised in accordance wi procedure
WMP-370, Section 1.15, using the following information.

Pu Distribution: Nominal 12% Pu-240 (Fuels-Grade) Plutonium

Decay Time (y): 20
Pu mass (g): 61 .000

Isotope Weight Percent Mass (g) Activity (Ci) DE-Ci Value
Pu-238 0.08% 4.8800E-02 8.356E-01 7.668E-01
Pu-239 83.95% 5.121 OE+01 3.1 76E+00 3.1 76E+00
Pu-240 12.97% 7.911 7E+00 1 .795E+00 1 .795E+0
Pu-241 1.10% 6.710OOE-01 6.911 E+01 1.244E+00
Pu-242 0.03% 1.8300E-02 7.236E-05 6.947E-05
Am-241 1.75% 1 .0675E+00 3.659E+00 3.073E+nn

ITotal DE-Ci 10.1
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TRU Retrieval Acceptance Checklist, Rev. 1
Shipment # FY06RET124 Page 1 of 3
PI Ns: 0031161, 0031216, 0031238, 0031482, 0030935, 0030982, 0031091, 0031130, 0031193, 0032053,
0032074, 0032090, 0032092, 0032110, 00321 16, 0032212, 0032219, 0033063

Criterion (Applicable section of HNF- Notes Action (check in box
EP-0063) indicates action

complete and result
____________________________________acceptable)

General Requirements __________

Prohibited Waste (2.3) Review to ensure the waste is not prohibited. The
following waste types are not accepted
* Dangerous waste not having dangerous waste

numbers listed on the TSD unit's approved Part A,
Form 3, permit application (DOE/RL-88-2 1).

* Explosive waste (HNF-1 886, HNF-2165, HNF-
5841, WHC-SD-EN-WAP-o05).

S Sho c k s e nsi t ive wa ste (HINF-1 8 86 HN F-2 1 65
HNF-5841, WHC-sD-EN-WAP-005).

*Pyrophoric waste (HNF-1 886 HNF-2165, HNF-
............... 4.1,.W HC-SD7E!N-WAR-905,) ......................

* Class IV oxidizer (see definitions) waste
(HNF-1886, HNF-2165, HNF-5841,
WHc-sD-EN-WAP-005).

* Flag for Compatibility Review (XR) if the waste is XR
regulated and is in Liquid, Lab Pack, Sorbed
Liquid, or Solid Chemical Product form.

* Waste that is readily capable of detonation,
explosive decomposition, reaction at anticipated
pressures and temperatures, or explosive reaction
with water. Prior to storage, pyrophoric materials
shall be treated, prepared, and packaged to be
nonflammable (DOE M 435. 1-1, Chapters I II and
IV, N.1).

C con ta in e rs p ac ka g ed s uc h t h at to x ic a ir p ol Iu t an E AR
exceed small quantity emission rates in
WAC 173-460. Flag for Air Permit Review (AR) if
waste: 1) contains chemical constituents and 2)
container is vented or will be opened at the TSD for
processing.

* Infectious waste.

Physicallchemical characterization
meets acceptable knowledge
requirements (2.4) ________________________

___________________________ General Radiological Requirements
If asbestos is present, asbestos is
packaged correctly (2.11.2) __________

Waste meets heat generation -Flag for Heat Generation Review (HG) if thermal -M HG
requirements (2.11.3) -power exceeds 3.5 W/m

3  
__________

Waste meets gas generation Flag for Gas Generation Review (GR) if the container Ej GR
requirements (2.11.4) is not vented and either: /3* Thermal power exceeds 0.007 Wmor

*Readily biodegradable matter exceeds 5 wt.%



TRU Retrieval Acceptance Checklist, Rev. 1
Shipment # FY06RET124 Page 2 of 3
PINs: 0031161, 0031216, 0031238, 0031482, 0030935, 0030982, 0031091, 0031130, 0031193, 0032053,
0032074, 0032090, 0032092, 0032110, 0032116, 0032212, 0032219, 0033063 _________

Criterion (Applicable section of HNF- Notes Action (check in box
EP-0063) indicates action

complete and result
cep able)

Waste meets criticality safety limits Flag for Criticality Review (CR) if greater than 1 FOE 0 CR
(Appendix B) (natural & depleted Uranium is exempt)
Waste must have less than 82.5 Quantities greater than 82.5 ICR2 DEDis may be
CR2 71 DECi's (2.12.2) accepted with a Criticality Review

Waste packages shall not exceed LLBG can accept remote handled waste is 3.4.2 is met. Z OR
100 mRemn /hr at 30 cm, and 200 Flag for Operations Review (OR) if remote handled
mRem/hr at any point on the surface waste for the LLBG
(2.12.4) 1_ _ _ _ _ _ _ _ _

Packaging Characteristics
Waste package must meet 49 CFR -Onsite transfers may be allowed under an approved
container requirements for the package-specific safety document
hazard class/division or if no hazard
class/division must meet 49 CFR
173.410 (2.13.1)
Package can be off-loaded, stored If special unloading procedures are required, flag for OR
and/or disposed without special Operational Review (OR)

handling provisions (3.5 - 7.5)

CwC
Waste codes limited to state only, U,
P, or D code, F001 - F005, F020 -

F023, F026 - F028, F039 (5.1)
Waste does not contain free liquids
(except lab packs and overpacked
liquids up to 57 liters ) (5.2) __________

Lab packed and overpacked liquids If waste is liquid, flag for Receipt Report Comment RC
meet packaging requirements (5.5.3) (RC) (Liquid waste - orientation arrow label required)
Provide advance email notification to email to D. Harder identifying containers and include
CWC Ops for >1 00 mrem containers email hardcopy in file
( SW-100-129 requirement)
Provide advance email notification to email to D, Harder identifying containers and include LI Email sent 5/30/06
CWC Ops for containers > 100 FGE email hardcopy in file
(SW-i 00-129 requirement) ------___________------_______
Container type meets CWC
requirements (5.5.1 - 5.5.4, 5.5.7);
must be noncombustible
Container has 0.057m3 (15 gal) free If meets criteria flag for Receipt Report Comment
or absorbed liquid and liquids (RC)='NFPA Labpack with flashpoint between 1000 F
flashpoint is 37.8 C ! flashpoint > and 2000 F"
93.3 C
Container has 0.057m3 (15 gal) free If meets criteria flag for Receipt Report Comment
or absorbed liquid and liquids (RC) = NFPA Labpack with flashpoint less than 1000 F
flashpoint is < 37.8 C___________
Containers do not exceed size and
floor loading limits of Table 5-1
(5.5.6)________ ___

TRU waste is vented (2.11.4)



TRU Retrieval Acceptance Checklist, Rev. 1
*Shipment # FYO6RET1 24 Page 3 of 3

PINs: 0031161, 0031216, 0031238, 0031482, 0030935, 0030982, 0031091, 0031130, 0031193, 0032053,
0032074, 0032090, 0032092, 0032110, 0032116, 0032212, 0032219, 0033063

TSD Acceptance Representative Review
TSD Acceptance Representative Notes and Comments:

AR: CHEMICAL CONSTITUENTS ARE BELOW TOXIC AIR PERMITTING THRESHOLDS.
CR: Criticality Review Required on packages > 1 FGE: 9 containers >1 FGE: 0031161, 0031238, 0031130, 0031193,
0032090, 0032092, 0032116, 0032212, 0033063

Criticality Review Required on packages>100 EGE: 1 container >100 EGE: 0033063. Email sent to Daryl Harder on
5/30106.

Results of Specialty Reviews performed:

AR: CHEMICAL CONSTITUENTS ARE BELOW TOXIC AIR PERMITTING THRESHOLDS.
CR: Criticality Review Required on packages > 1 FGE: 9 containers >1 FGE: 0031161, 0031238, 0031130, 0031193,
0032090, 0032092, 0032116, 0032212, 0033063

Criticality Review Required on packages>100 EGE: 1 container >100 EGE: 0033063. Email sent to Daryl Harder on
5/30/06.

TSD Acceptance Rep. Certification 1

Print name, sign and date: Carolyn M. Lee /( < ~ ~ .



* 'Lee, Carolyn M

To: Harder, Daryl D
Cc: Slettene, Brad L; Gilmore, Thomas F; Ramirez, Amanda J; Lee, Carolyn M
Subject: NOTIFICATION OF CONTAINER >100 FGE ON SHIPMENT FY06RET124

Daryl,

This is notification that the following container is >100 FGE for TRU Retrieval shipment FY06RET124 shipping to CWC:
0033063

Ca4-rAyyilM. Lee-'
WC14te-SerV&Ce44
(509) 373-7500 r4--09
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EXECUTIVE SUMMARY

This report provides the acceptable knowledge (AK) information required by the Waste Isolation
Pilot Plant (WIPP) Hazardous Waste Facility Permit and the Contact-Handled Transuranic
Waste Acceptance Criteria for the Waste Isolation Pilot Plant to support the characterization and
disposition of transuranic (TRU) waste at the WLPP in Carlsbad, New Mexico. The subject TRU
waste stream (Richland Mixed Building 325 Debris [RLM325D]) is generated at the Bldg 325
Radiochemistry Building and currently consists of approximately 4,455 containers for a total
waste stream volume of approximately 1197 cubic meters (mn) of TRU waste generated from
May 1970 to present. This total includes 21. Standard Waste Boxes (SWB's) 4305 55-gallon
drums, and 129 wood or metal crates of various sizes. These containers are currently stored in
the Central Waste Project (CWC) and the 218W3A, 218W4B, and 218W4C Burial Grounds in
retrievable storage trenches. The waste stream, characterization presented in this document is
based on the review of container-specific documentation for those containers listed in the most
current AK Waste Containers list. This document, along with the referenced supporting
documentation, provides a defensible and auditable record of AK for the characterization of
waste generated by the 325 Radiochemnistry Building operations. The AK source documents
used to prepare this report are listed in Section 5.0.- Each waste container in the RLM325D
waste stream will contain greater than 100 nCi/g of TRU nuclides before being certified for
disposal. TRU-SPO-1 1.9-07012004366 125, TRU-SPO-1 1.9-0706 1200-430656, TRU-SP0.1 1.9-0706200426745

This AK report includes information relating to the facility's history, process operations, and
Hanford waste management practices related to managing and certifying this waste. Information
contained in this report was obtained from numerous sources, including facility safety basis
documentation, historical documents, generator and storage facility waste records, materials
safety data sheets (MSDSs), and interviews with facility personnel.

Page 2 of 66
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ACRONYMS AND ABBREVIATIONS

AK Acceptable Knowledge
Am Americium
BBI Best Basis Inventory
CCP Central Characterization Project
CEPOD Catalyzed Electrochemical Plutonium Oxide Dissolver
CFR. Code of Federal Regulations
CH Contact-handled
Cm. Curium
Cs Cesium
CWC Central Waste Complex
DOE United States Department of Energy
EPA United States Environmental Protection Agency
FFTF Fast Flux Test Facility
HEPA High Efficiency Particulate Air
HWFP Hazardous Waste Facility Permit
HWT7U Hazardous Waste Treatment Unit
ICP-AES Inductively Coupled Plasma - Atomic Emission Spectroscopy
ICP-MS Inductively Coupled Plasma - Mass Spectrometry
In3  cubic meters
MAS-NMIR Magnetic Angle Spinning Nuclear Magnetic Resonance Spectrometry
MBA Material Balance Area
MSDSs Materials Safety Data Sheets
Np, Neptunium.
NWVP Nuclear Waste Vitrification Project
NWPTA Nuclear Waste Policy Act
PFP Plutonium Finishing Plant
PRE Plutonium Recovery Facility
Pu Plutonium
R&D Research and Development
RH Remote Handled
RCRA Resource Conservation and Recovery Act
RMS Records Management System
RTR Real-Time Radiography
SAL Shielded Analytical Laboratory
SEM Scanning Electron Microscopy
SWB Standard Waste Box
Sr Strontium
TIMS Thermal Ionization Mass Spectrometry
TRU Transuranic
TRUSAF Transuranic Storage and Assay Facility
TWBIR Transuranic Waste Baseline Inventory Report
TWINS Tank Waste Inventory Network System
U Uranium
WAC Waste Acceptance Criteria
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WIPP Waste Isolation Pilot Plant
WIPP-WAC Contact Handled Transuranic Waste Acceptance Criteria for the Waste Isolation

Pilot Plant
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1.0 INTRODUCTION

This report complies with the requirements of Section B4, "Acceptable Knowledge," of the
"Hazardous Waste Facility Permnit Issued to Waste Isolation Pilot Plant" (HWFP). This
document and supporting references provide the mandatory waste program management and
waste streamn-specific Acceptable Knowledge (AK) information for the 325 Radiochemistry
Building TRU waste generated from 1970 to present. This AK document contains a description
of the TRU waste generating facilities and the waste management practices at the time of waste
generation.

The subject TRU waste stream (Richland Mixed Building 325 Debris [RLM325D]) is generated
at the Bldg 325 Radiochemistry Building and currently consists of approximately 4,455
containers for a total waste stream volume of approximately 1197 cubic meters (in) of TRU
waste generated from May 1970 to present. This total includes 21 Standard Waste Boxes
(SWBs) 4305 fifty-five-gallon drums, and 129 wood or metal crates of various sizes. The wood
or metal crates will be repacked resulting in an additional 1270 55-gallon drums. The
repackaging effort will result in an approximate 35 percent increase in volume of the waste
stream (e.g., due to splitting of drums based on fissile gramn equivalent loading, addition of
absorbents). Thus the total RLM325D waste stream consists of 21 SWBs and 7526 fifty-five
gallon drums. TRU-SPO-1 1.9-0706200426745

A tracking number is assigned to each AK document through the Records Management System
(RMS) database. Tracking numbers issued to documents originating under the Hanford TRU
Waste Program will be identified with an "SPO" (i.e., Site Project Office) modifier. Documents
are also entered into the RMS by the Hanford Waste Services organization and are identified by
the "WST"' OR "TS" modifiers. Tracking number prefixes identify the type of document entered
into the database, as follows:

* TRU-SPO-1 1.4.1 designates correspondence
a TRU-SPO- 1.4.2 designates internal procedures
* TRU-SPO- 11.4.3 designates published documents
a TRU-SPO- 1.4.4 designates unpublished documents
0 TRU-SPO- 19 or TRU-SPO- 11.9 designate Project Office memos

Other tracking numbers may be assigned as needed. The documents used to characterize a waste
stream will be scanned into the Integrated Document Management System (]DMS) when
characterization is complete. These documents, and documents submitted by other organizations
or for other waste streams, will be accessible by IDMS or the Records Management Information
System (RMIS). The waste in this waste stream will be characterized in accordance with the
Hanford Site Transuranic Waste Characterization Quality Assurance Project Plan (HNF-2599)
and certified in accordance with the Hanford Site Transuranic Waste Certification Plan (HNVF-
2600). TRU-SP0-1 1.43-060620062a302, TRU-SPO-1 I A.3-0606200628721

The primary sources of AK used for determining the physical and chemical characterization for
the waste stream were the Solid Waste Disposal Records and Contents Inventory Sheets prepared

Page 6 of 66
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by the Hanford site for each container. The documentation for each container includes all or part
of the following information:

" Estimated plastic and metal content
" Hazardous constituents
" Generation location(s)
" Radioactive material content (including isotopic distribution)
" A Hanford WIPP Certification Checklist for each Waste Acceptance Criteria (WAC)

requirement
* A Contents Inventory Sheet identifying the composition of each package placed into the

drum

2.0 BACKGROUND AND PROCESS DESCRIPTION

This debris waste stream was generated in support of a wide variety of Hanford site operations
including 100 West, 200 West, and 300 West Areas, including laboratory examinations and
studies, including analyses of fuel reactor samples, characterization of the chemical and physical
properties of tank wastes -and immobilized forms of plutonium. TRU-SPO-1 1.9-0701200436625, TRU-SPO-1 1.9-

07070432379, TRU-SPO-1 1.9-0707200437869, TRU-SP0-1 1.0707200450593, TRU-SPO-l 1.9-0708200431216

The Hanford Site is divided into several areas where defense and nuclear weapons production
took place. Operations generatin TRU waste were conducted primarily at the 100, 200, and 300
areas at the site. TRU-SPO-9-008200A3 3 216. TRLJ-SPO-1 1.9-0708200431435, TRd?5PO-1 1.9A~22200241 184

A total of nine plutonium production reactors operated at the 100 Area from September 1944
until December 1986. These reactors were all light water cooled, graphite moderated, and fueled
with solid or bored metal uranium rods. Eight of the reactors (B, D, F, H, DR, C, KE, and KW in
order of construction) were "single pass" reactors and used exclusively for defense purposes (i.e.,
plutonium production ). "Single pass" refers to the use of cooling water taken from the
Columbia River and passed through the reactor piles only once for cooling before being
discharged back to the river. The ninth reactor (N Reactor) was unique in that it recycled cooling
water. N Reactor was also a dual-purpose reactor that was capable of making electrical power
and weapon-grade plutonium, or electric power and fuel- grade plutonium and was used for
domestic power production from 1966 until 1986. TR4'

The 200 Area is separated into the 200 East and 200 West Areas. The 200 East and 200 West
Areas were originally built as "twin" operations, with both areas containing a Cell Building and a
Bulk Reduction Building. These facilities perfo~rmed chemical dissolution of irradiated fuel from
the 100 Area reactors and plutonium recovery using the bismuth phosphate separation process.
The final step of plutonium recovery operations was housed in the Plutonium Finishing Plant
(PFP) at 200 West. Ancillary buildings that existed to support the plutonium recovery processes
included analytical laboratories housed in Buildings 222-B and 222-T. TRU-SPO-1 1.9-070820631216, TRU-
SP0-1 1.9.0622200M41184

In 200 West, the Reduction and Oxidation (REDOX) Plant began operations in 195 1, using a
methyl isobutyl ketone extraction process and ion exchange columns to recover uranium. In
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1953, the 224-U Building was converted from a training facility to the Uranium Oxide (U0 3)
Plant, which converted uranyl nitrate hexahydrate from the REDOX Plant to uranium oxide. In
1956, the Plutonium Finishing Plant (PEP) was converted to a research and development facility
for plutonium processes and nuclear device development for testing at the Nevada Test Site. TR'u-
SPO-1 1.9.0708200431216, TRU-5P0-1 1.9-06=220241 184

Also located in 200 West, the PEP began operations in several buildings in 1949. The PFP
converted plutonium nitrate to metal in the remote mechanical lines, performed casting and
machining operations for weapons components, and recovered plutonium from waste and scrap
generated at other Hanford facilities. The PEP remote mechanical lines began processing Pu
nitrate to create buttons in 1952, and in the late 1960's participated in extended programs that
prepared plutonium oxides for commercial nuclear experiments and development. T~uS 1.9-'
008200431216 , TRU-SP0..l 1.9-0622200241194, TRU-TS-1 1 .4.3.40423199947115

Waste such as incinerator ash, scrap and crucible, and dissolver heels, were run through the
solvent extraction process at the Plutonium Reclamation Facility (PRF) a larger, safer and more
flexible version of the Recovery of Uranium and Plutonium by Extraction (RECUPLEX)
Facility.

Facilities in the 300 Area of the Hanford Site have been diverse in their missions. Some
facilities were dedicated to the manufacture of uranium fuels for the 100 Area production
reactors. These facilities were not designed for handling TRU materials therefore, were not
generators of TRU waste. Other facilities, such as Building 308, were designed to manufacture
plutonium oxide and/or mixed oxide fuels for the research reactors in the 300 and 400 Areas of
the Hanford Site. Some facility missions such as Buildings 324 and 325 hot cells were the focus
of research and development (R&D) for fuel element performance evaluation and high activity
waste solidification studies. These facilities were (are) the principal generators of TRU waste in
the 300 Area. The TRU solid and liquid wastes from these facilities were shipped to the 200
Area for disposition. Twenty-three 300 Area facilities were generators of, or had thepoetafr
generating, TRU waste. TXu-SPO-1 1.9-0708200431216. TRU-SP0-1 1.9-062222414 R-- 1..-0423997115

Since the 1960s, the Hanford Site has accepted waste generated from numerous offsite facilities.
It is estimated that 20 volume percent of the defense TRU waste generated in the United States is
stored at the Hanford Site. Approximately half of the retrievably stored Contact Handled (CH)-
TRU waste was stacked in modules on asphalt pads or Aboveground buildings in the 200 East
and 200 West areas and the other half was placed in gravel earthen trenches. TRU waste
unsuitable for asphalt pad storage because of size, chemical composition, security requirements,
or surface radiation was packaged in reinforced wood, concrete, or metal boxes and stored in dry
waste trenches. The trenches were covered with plyood adlsi-rifoed nlnsetn
and backfilled wth dirt TRU-SPO-1 1.907020043126, TRMO1 1.9-0622200241184 nlnsetn

2.1 Facility Description:

The Hanford Site is located in southeastern Washington State near the Tri Cities area of
Richland, Kennewick, and Pasco as shown in Figure 1. The locations of the major areas of the
Hanford Site are shown in Figure 2. The 325 Radiochemistry Building is part of the 300 Area
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located in the southeast corner of the Hanford Site as illustrated in Figure 2 and Figure 3. TRu-1'O
11.9-0708200431216, TRU-SPO-i 1.9-0708200435233, TRU-SPO-1 1.9-0622200241184

The 325 Radiochemiistry Building was built in 1953 to safely house and handle multi-curie and
high activity chemical development work. The High-Level Radiochemistry Annex was added to
the facility in 1959 and 1960. Combined these two analytical operations were the largest among
Hanford's laboratories. Analyses were performed in glove boxes, fume hoods, and hot cells
using a wide variety of general chemical and physical tests. The 325 Facility has had a transient
operating history, first operated by General Electric from 1953 until 1965 when operations were
transferred to Battelle Northwest Laboratories (BNWL). In 1970 operations were split between
BNWL and Westinghouse Hanford and remained in this configuration until the entire laboratory
was transferred to the current contractor Pacific Northwest National Laboratories (PNNL)

i17.TRIJ-SP0-1 1.9-708200436028

The 325 Facility contains approximately 140,000 square feet of laboratory space. In the 1960s,
the building operated as many as 50 laboratories and 11I hot cells. The laboratories were
furnished with hoods and glove boxes designed for handling radioactive materials. The 325
Facility was constructed in 1953 with eight 6' x 6' x 5.5' hot cells with 2.5 ft-thick concrete
walls and stainless steel liners. Three additional hot cells were added when the High-Level
Radiochemistry Annex was added to the facility in 1960. The largest (A-Cell) was 15' x 16' x
6'. The other two cells (13- and C-Cells) were 15' x 7' x 6'. Four-foot thick concrete walls with
steel liners surrounded these larger cells. All eleven hot cells were equipped with remote
manipulators, periscopes, and lead glass windows. Liquids generated in each hot cell drained to a
holding and sampling tank. Section 4.0 provides a summary of the operations associated with
TRU waste generation. TRU-SPO-4I.9-0708200431216, TRU-SPo-11 I.0708200431216

Generation of radioactive solid waste at Hanford was coincident with nuclear weapons
production that first began in 1944. The Hanford Site was constructed to produce plutonium for
the weapons program during World War II. The primary mission of the Hanford Site pertaining
to national defense and nuclear weapons production included fuel and target fabrication;
plutonium production reactor operations; chemical separations; component fabrication; and
research, development, and testing. Since the plutonium production mission ended, the Hanford
Site mission has changed to environmental management "to safely clean up and manage the
site's legacy waste" and to develop and deploy science and technology. The primar mission of
the 300 Area of the Hanford Site was reactor fuels development and fabrication. T~u-PO41 1.9-
070820D431216, TRU-SP0- I 1.9-07082O0431435, TRU-SP0-1 1.9.0622200241184

Initial 325 Facility missions included production and process improvement support for the
.REDOX and Uranium Metal Recovery operations. Actinide separation studies that were
conducted focused on development techniques to reduce activity in high-level waste prior to'
disposal. Other missions included production of radioactive lanthanum, temporary technical
support to the bismuth phosphate (BiPO4) process, support studies for tritium production, and
basic investigations of plutonium chemistry. The 325 Facility mission also included support to
the Plutonium - Uranium Extraction (PUREX) plant, the RECUPLEX Facility and Plutonium
Recovery Facility production processes. TRU-5P0- I 1.9-07082W0431216
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In the 1960s the 325 Facility supported NASA and medical isotope development campaigns. A
number of new techniques were developed involving separation and fractionation technology.
Specific isotopes, including strontium-90, cesium-13 7, curium-244, americium-24l (Ayn-24 1),
and promethium-147, were isolated using ion exchange, carrier precipitation, solvent extraction,
and combinations of these and other methods. The feed material was generally high-level waste
from PUREX or waste from the Shippingport nuclear power plant. During these years, Hanford
was the only supplier in the world of proniethium-l47, which was used in the development of the
artificial heart. Also, during the same time period, experiments involving the recovery of
plutonium-238 from irradiated neptunium-23 7/aluminum targets were conducted in the C-cell.
TRU-SP0-1 1.9-0708200431216

The 325 Facility was involved in Fast-Flux Test Facility (FFTF) fuels characterization during the
1970s and 1980s. In the late 1970s and early 1980s, the laboratory performed analyses on Exxon
Enriched Uranium samples. These samples were submitted as sweepings from the process line
glove boxes in the Exxon facility located adjacent to the site. In approximately 1987,
vitrification processes were being developed at other 300 area facilities for disposition of high-
level waste. 325 Facility personnel in the shielded analytical facility worked on samples from
these processes.

After 1980, the hot cells were used for materials characterization associated with leach testing of
vitrified wastes, spent nuclear fuel examination, post-irradiation examination of the boron
thermal shield from N Reactor, and characterization of neutralized cladding removal waste.
Waste solidification tests were performed in A-Cell and other work in support of the Nuclear
Waste Vitrification Project (NWVP) were performed in the A-, B- and C- cells from 1977 to
1980.

Characterization of tank waste started in the late 1980s and continued through the 1990s. Many
of the sampling and analytical techniques used during tank waste characterization at the Hanford
site were developed by the 325 Facility operations. Other radiochemical work conducted in the
cells included tests of fuel for iodine control, uranium dissolution methods for N Reactor, and
experiments in strontium recovery. Analyses of fuel and mixed oxide (MOX) materials using
electrochemical, spectrophotometric and physical tests were performed in the 1980s and
continued into the early 1990s. The studies associated with leach testing of immobilized Pu-
containing waste forms, tank waste characterization, and ion-exchange were conducted in the
Shielded Analytical Laboratory and the A- and B-Cell from the mid 1980s to the beginning of
2000. In addition, the 325 Facility has been operated as a Treatment Storage and Disposal (TSD)
facility since 1993 and has operated as part of an overall Hazardous Waste Treatment Unit
(HWTU) for the Hanford site since that time TRU-PO-1 1.9-0701200436625, TRU-SP0-1 1.9-0707200430240. TRU.SPO-
f 1.9-07072D043073 1. TRU-SPO-1 1.9-0708200427207, TRU-SPO-1 1.9-0708200428050, TRU-SP0-1 1.9-0708200428240, TRU-SP0-1 11.9-

0708200428483, TRU-SP0-1 1.9-0708200429257, TRU-SPO-1 1.9-0708200429856, TRU-SPO-1 1.9-070200431216, TRU-SPO-1 1.9-

0708200440020

3.0 WASTE STREAM DISCRIPTION

Analyses performed in glove boxes, fume hoods, and hot cells included a wide variety of
electrochemical, spectrophotometric, potentiometric, amperometric, and physical tests that
generated primarily inorganic (e.g., aluminum- and iron-based metal, glass, ceramics, and
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asbestos) and organic debris (e.g., plastic, rubber, paper, cloth, wood) waste materials. Materials
associated with waste packaging include plastic liners and absorbents (Cleanup-IV, vermiculite,
and diatomaceous earth). Typically, 70 to 80% of waste in drums is combustible items such as
wood, plastics, paper, absorbents, rubber, rags. Approximately 20 to 30% of waste in drums is
non-combustible waste, such as failed machinery, tools, glass, concrete, plumbing and fixture
and soil. Boxes typically contain whole and sectioned glove boxes, hoods, ducting, conduit,
lathes, pumps, piping, fans, light fixture, instrumentation, tools, conveyor sections, wire, etc. The
combustible materials in boxes may include cotton rags and clothing, plastic sheeting, plastic
pipe, tape, ladders, plexiglass, step benches, polyethylene bottles, gloves and rubber. Absorbed
combustible liquids such as oils, sample residues from fuel pellets, tank waste, ceramics and
grouted plutonium in cans, have also been placed in some drums and boxes. Drums and boxes
are also used for disposal of high-efficiency particulate air filters, while others contain these
filters and other waste forms. TRU-SPO-1 1.9-07012T)0436625, TRU-SP0-1 1.9-701200437024, TRU-SPO-1 1.9-0708200440020,

TRU-SP0-1 1.9-0706200430656, TRU-5P04-0"630200 149652

Based on the review of the container documentation and waste management practices,
prohibited items may be present in waste stream RLM325D. Waste management practices
prohibited the packaging of free liquids or unused reagents, however, liquids were neutralized,
absorbed, and cemented and may be present in residual quantities due to dewatering or
condensation. The AK documents identified that cans greater than 4 liters in volume (5-quart, 4-
gallon, and 5-gallon cans) with crimped or taped lids may be present. Punctured aerosol cans are
identified in the container documentation. No PCB ballasts were identified in the container
documentation; however, unpunctured aerosol cans and PCB ballasts were not segregated from
the waste until the early 1980s and may be present in containers generated prior to this time. The
inventory may also contain lead, steel, and concrete shielded containers. These containers will
be evaluated for TRU Remote-Handled (RH) designation and removed from the RLM325D
container list. Drums containing prohibited items or unused reagents identified during
confirmation activities will be segregated, treated, and/or repackaged to remove the prohibited
items or conditions prior to certification and shipment. TRU-SPO-1 1.9-0J70 1200436625, TRU-SPO-1 1.9-
070 1200436839, TRU-SPO-1 F.9.0707200429376, TRU-SPO-1 1.9-0707200429979, TRU-SP0-1 1.9-0708200427461, TRU-SPO-1 1.9-
0708200429642, TRU-SPO-1 1.9-0706200430656

3.1 Defense Determination

Hanford's solid waste legacy can be traced back to early weapons production activities in 1944.
As discussed above, the 325 Facility has had an ongoing history of supporting production reactor
and reprocessing activities at the Hanford site, including the following processes:

REDOX, - Plutonium nitrate solution processed i n 233-S Facility was derived from defense-
related plutonium activities; specifically, defense nuclear materials production. Plutonium
originating from Hanford production reactors was recovered (as nitrate solutions) from irradiated
fuel in separation facilities such as REDOX. The nitrate solutions from REDOX were further
concentrated at the 233-S Facility and transferred to the Plutonium Finishing Plant, where the
pltnu ntae were purified and converted to plutonium metal or oxide. TRU-WST-1 1.4.3-
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PUREX - The PUREX product stream was used to produce plutonium metal and plutonium
oxides to support national defense activities. The plutonium nitrate and plutonium oxide
materials produced were used for weapons production and mixed-oxide reactor fuel production.
The PIJREX received aluminum-clad uranium metal fuel and zirconium alloy clad fuel from
Hanford production reactors to reprocess and to recover weapons-grade and fuels-grade

plutoium.TRU-TS-1 I A30423 199953594, TRU-TS-1 1.4.3-0427199915823

PRE- Pu was received from DOE (e.g. Hanford, Rocky Flats, and Savannah River) and other
(i.e., West Valley) sources under the Pu Recycling Program, conducted by DOE's predecessor
organization, the AEC, to reclaim economically valuable Pu for use in research or for fueling Pu
breeder reactors, such as FEFTE and EBR-IL Oxides that were blended to develop the MOX used
in the fuels were processed in the PRF and PFP using the same process lines and equipment used
for processing of Pu generated from defense-related activities and the materials were not
segregated. The Pu in the MOX fuel fabricated at the commercial facilities was supplied by and
had been produced in reactors at Hanford and Savannah River operated by the U. S. Government
for defense-related purposes (i.e., production of Pu for weapons production). The U. S.
Government produced and acquired approximately 93% of its inventory from government
defense reactors located at Hanford and Savannah River. TRU-SPO-1 1.4.3-1 127200254T4, TRU-SPO-1 1.9-

1112200350054

N-Reactor - Designed to be a dual purpose reactor (i.e. producing both plutonium and steam to
be used to generate power), N-Reactor started producing plutonium in March of 1964 and
electrical power sometime later. From 1965 to 1967, tritium was produced at N-Reactor using
fuel elements manufactured in the 333 facility. This Reactor was shut down in 1987. TRU-PO-

11.4.3-0314200658459

In recent years, the 325 facility has continued to support defense activities associated with
defense nuclear waste and b Iy-product management. TRU-SPO-1 1.9-0708200431216, TRU-SPO-I 1.9-0708200431435,
TRU-SP0-1 1.9-0709200435233, TRU-SP0-11 .9-0708200436028, TRU-SPO-1 1.9-0708200440020, TRU-SPO-1 1.9-070820044649, TRU-SPO-

11.9-0708200441084

The Contact Handled Transuranic Waste Acceptance Criteria for the Waste Isolation Pilot Plant
(WIPP-WAC) requires generator sites to use AK to determine if the TRU waste streams to be
disposed at WIPP meet the definition of TRU "defense" waste. Based on guidance from
Department of Energy (DOE), a TRU waste is eligible for disposal at WIPP if it has been
generated in whole or part by one of the atomic energy defense activities listed in section
10101(3) of the Nuclear Waste Policy Act of 1982.: TRU waste generated in the 325 Facility are
contaminated with radiological isotopes that are part of defense waste clean up and other
activities supporting weapons process development and reactor research. Based on the review of
AK, TRU waste generated by 325 Facility operations are contaminated with materials from
atomic energy defense activities conducted in the facility and contaminated with radiological
materials examined in the laboratory from atomic'energy defense activities for the following
functions: TRu-SP0-1 1.9-0630200449685

0 Defense nuclear materials production
0 Defense nuclear waste and materials by-products management
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0 Defense research and development
0 Weapons activities, including defense inertial confinement fusion

This waste stream contains waste that was generated in part from studies that were part of the
DOE Nuclear Waste Vitrification Project (NWVP) program and support to defense nuclear waste
management, including characterization of tank sludges resulting from years of processing
weapons materials at the Hanford site. In addition, support to processes at N-Reactor such as
examination of boron thermal shielding, iodine control and uranium dissolution took place in the
hot-cells and additional characterization was performed in support of PUREX reprocessing and
waste characterization. Other-projects involved work on the development of waste forms
suitable for long term disposal (such as ceramics), and analysis of Rocky Flats oxides. Due to
the nature of the analytical work performed in the laboratory, all defense project work was
carried out in conjunction with other proects supporting analytical characterization needs across
the Hanford site. TRU-SPO-1 1.9.0701200437ZO4TU-P0-l1J."-708200431216

Due to the waste management practices and analytical nature of the operations conducted in the
325 Building, no attempt was made to segregate the waste originating from non-defense (e.g.
promethium- 147 used in the artificial heart) from defense-related campaigns. Since segregation
of the waste is no longer feasible, by definition this waste is eligible for disposal at the WIPP
facility. TRU-SPO-11 .9-0701 200436625 TRU-SPO-1 1.9-0708200431216

3.2 Spent Nuclear Fuel and High-Level Waste Assessment

The WI?? Land Withdrawal Act bans the disposal of spent nuclear fuel and high-level waste, as
defined by the Nuclear Waste Policy Act (NWPA), at WI??. According to the NWPA, spent
nuclear fuel is "fuel that has been withdrawn from a nuclear reactor following irradiation, the
constituent elements of which have not been separated by reprocessing." High-level waste is
defined by the NWPA as "the highly radioactive material resulting from the reprocessing of
spent nuclear fuel, including liquid waste produced directly in reprocessing and any solid
material derived from such liquid waste that contains fission products in sufficient
concentrations, and other highly radioactive material that the Commission, consistent with
existing law, determines by rule requires permanent isoation R-SI 1.9-090200638861, TRU-SPO-1 1.9-

099061754

Pursuant to this definition the DOE has identified waste resulting from reprocessing spent
nuclear fuel, that is determined to be incidental to reprocessing, is not high-level waste. The
determination of waste incidental to reprocessing shall be made using a citation process or
evaluation process as explained in DOE Manual 435.1-1: TRU-SP0-1 1.9-00200638861, TRU-SPO-1 1.9-
09062.00639182

The citation process refers to those reprocessing waste items of the type that were discussed in
the Statement of Proposed Policy for Appendix D, 10 Code of Federal Regulations (CFR) Part
50, as not being high level waste. These radioactive wastes are the result of reprocessing plant
operations, such as, but not limited to contaminated job wastes including laboratory items such
as clothing, tools and equipment. Examples, include:

*Contaminated job wastes, a general category of wastes that are generated during high-
level waste transfer, pretreatment, treatment, storage and disposal activities. Included is
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protective clothing, personal protective equipment (PPEs), work tools, ventilation filter
media and other job-related materials necessary to complete high-level waste
management activities;

" Sample media (eg. Sampling vials, crucibles, other hardware);

" Decontamination media and decontamination solutions (eg. Swabs, other decon work-
related materials);

* Laboratory clothing, tools and equipment

The RLM325D waste stream, as described in Sections 3.0 and 4.0, contains laboratory wastes,
including diaper paper, wipes, towels, protective clothing, cardboard, metal cans, High
Efficiency Particulate Air (HEPA) filters, stainless steel tubing, plastic pipe, lead (bricks and
sheeting), sheet metal, polyethylene bottles, failed machinery, alkaline batteries, circuit boards,
incandescent bulbs, light ballasts, used lab ware (beakers, pipettes, vials, and tubing), gloves
(leaded, cloth, leather, rubber, and Hypalon), lab equipment (balances, drying ovens, heating
mantles, pumps, and reaction vessels), thermometers, tape, concrete, non-asbestos insulation,
soil, plumbing fixtures, ladders, step benches, and tools (screw drivers, wrenches, and shears).
Absorbed liquids include sample residues from fuel pellets, tank waste, ceramics and grouted
plutonium in cans. Also included are wastes resulting from spill clean-up and decontamination
activities.

It is apparent that the RLM325D waste stream contains the types of waste items that are
described in the Statement of Proposed Policy for Appendix D, 10 CFR Part 50, as not being
high level waste. Therefore a waste incidental to reprocessing determination can be made for this
waste stream using the citation process, as described in DOE M 43 5. 1 -1.

3.3 Waste Matrix Code

The Summary Category Group is S5000 and the Waste Matrix Code Group is Heterogeneous
Debris.

The waste matrix code of S5490 is assigned to this waste stream based on the evaluation of AK
information relating to the physical form of the waste, packaging procedures, waste generating
activities, and the Waste Disposal Records and Contents Inventory Sheets completed by the
waste generator for each container. TRU-SPO-I 1.9-0701200437024

The waste material parameters and physical content des criptions for 211 containers were
reviewed. The waste material parameters and estimated volume percentages were tabulated in an
Excel spreadsheet. When volume percentages of organic materials (i.e., paper, wood, cloth)
were listed as a single value, these percentages were evenly distributed in the spreadsheet
between each identified waste matrix parameter. This assumption was also applied to the
inorganic materials. Once the material composition was tabulated, the relative volumes for
organic debris, inorganic debris, homogenous organic solids, and homogenous inorganic solids
were estimated for the waste stream to assign the waste matrix code. TRU-SPO-1 1.9-07012W0437024

Based on the container-specific evaluations, the waste stream is comprised of greater than 50
percent of heterogeneous inorganic and organic debris such as iron-based alloys, plastics,
cellulosics, concrete, lead, glass, ceramics, diatomaceous earth, and asbestos, The balance of the
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waste stream consists of homogenous inorganic and organic solids such as absorbed liquids and
cemented materials. Although the waste stream as a whole is comprised of more than 50 percent
heterogeneous debris, the waste packaging practices were such that any given waste container in
this stream may include nearly any percentage of the identified waste material categories,
including absorbed and solidified liquids. Therefore, Waste Matrix Code S5490, Unknown/
Other Heterogeneous Debris is assigned to waste stream RLM325D. The Summary Category
Group, Waste Matrix Code Group and Waste Matrix Code are based upon process knowledge of
the waste. TRU-SP0-1 1.9-0701200436625, TRU-SP0-1 1.9-0701200437024, TRU-SPO-I [.9-070620043065-6, TRU-SPO-1 1.9-
0708200431216

3.4 Waste Material Parameters

Waste material parameters were identified and assessed as described in Section 3.3. Based on
the information obtained from the Waste Disposal Records and Contents Inventory Sheets, waste
stream RLM325D contains the waste material parameters identified in Table 1. R-p'"
0701200437024 TRU-5P0-1 1.9-70620043656

Table 1 - Waste Material Parameters Found in RLM325D Waste Stream

Waste Material Decito rsnEstimated
DesripionPreent percent

Iron-based Metals/Alloys Iron and steel alloys in the waste (does Y 40.53
_________________not include the waste container materials) ________

Aluminum-based Aluminum or aluminum-based alloys in Y 001
Metals/Alloys the waste materials ____

Other Metals All other metals found in the waste Y 1.32
materials

Other Inorganic Materials Nonmetallic inorganic waste including Y 11.63
concrete, glass, firebrick, ceramics, sand,
and inorganic sorbent_____

Cellulosics Materials generally derived from high- Y 6.68
polymer plant carbohydrates (e.g., paper,
cardboard, wood, and cloth)

Rubber Natural or man-made elastic latex Y 3.37
materials (e.g., surgeons' gloves, and

___________________leaded rubber gloves) .____

Plastics (waste materials) Generally man-made materials, often Y 27.67
derived from petroleum feedstock (e.g.,
polyethylene and polyvinylchioride) _____

Organic Matrix Cemented organic resins, solidified Y 0.92
__________________organi liquids and sludges_____

Inorganic Matrix Any homogeneous materials consisting of Y 7.79
sludge or aqueous-based liquids that are
solidified with cement calcium silicate,
or other solidification agents (e.g., .

___________________wastewater treatment sludge, cemented __________
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Waste Material Decito rsnEstimated

Parameter aqueous liquids, and inorganicpecn

particulates)
Soils/gravel Generally consists of naturally occurring N

soils that have been contaminated with
inorganic waste materials_____

Steel (packaging 55-gallon drums y
materials) ____________________ _____

Plastics (packaging 12-muff and 90-mul polyethylene drum Y
materials) Iliners and plastic bags__________
a'This figure was arrived at by adding together all other percentages and subtracting from one
hundred. The source documents did not contain a percentage for aluminum-based metals/
alloys.

3.5 Prohibited Items

Based on the review of the container documentation and waste management practices, prohibited
items may be present in waste stream RLM325D. Waste management practices prohibited the
packaging of free liquids or unused reagents; however liquids were neutralized, absorbed, and
cemented and may be present in residual amounts due to dewatering or condensation. The AK
identified that cans greater than 4 liters in volume (5-quart, 4-gallon, and 5-gallon cans) with
crimped or taped lids may be present. Punctured aerosol cans are identified in the container
documentation. No PCB ballasts were identified in the container documentation; however,
unpunctured aerosol cans and PCB ballasts were not segregated from the waste until the early
1980s and may be present in containers generated prior to this time. The inventory may also
contain lead, steel, and concrete shielded containers. Drums containing prohibited items or
unused reagents identified during confirmation activities will be segregated then treated and/or
repackaged to remove the items prior to certification and shipment. IR-P- .9-0701200436625, TRU-SPO
11.9L0701200436939, TRU-SPO-1 1.9-0707200429376, TRU-SPO-1 1.9-0707200429979, TRU-SPO-1 1.9-0708200427461, TRU-SPO-1 1.9-

0708200429642, TRU-SPO- 1.9-070620W430656

Waste containers in this waste stream will be certified in accordance with the Hanford Site
Transuranic Waste Certifi cation Plan. TR-P- .. 3M0682

4.0 DESCRIPTION OF WASTE GENERATING PROCESS

This section provides descriptions of historical operations conducted in the 325 Radiochemistry
Laboratory and High-Level Radiochemistry Annex, These descriptions discuss the major
activities performed in the laboratory and are representative of the analytical, process
development, R&D, and waste management capabilities provided by the facility. Due to the
number and R&D nature of the specific projects conducted, development of a comprehensive
process flow diagram is not feasible; however, process inputs and waste stream specific outputs
are described in this document.

The 325 Radiochemistry Laboratory remains in operation. On-going research and development
of defense related activities and facility operations will typically generate waste from fume
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hoods, glove box and hot cell operations, at bench tops, and at Step off pads, Processes
generating waste include, but are not limited to: TRU-SPO-I 1,4.3-1013200649581

0 Treatability Studies

0 Sample separation or dilution

* Analytical measurements

* Tank waste pilot scale testing

In addition, Milestone M-094-00 of the Hanford Federal Facility Agreement and Consent Order
requires completion of all 300 Area facilities D&D activities by September of 2015. Newly
generated waste containers supporting Hanford site process operations will be characterized and
nackace annropriatelv TRU-5P0--1.9-0708200435233, TRU-5P0-l 1.9-07082004387 12, TRU-SP0-l I.9-707200478969, TRU-
gPO-i 1. 07072d0430240, TRU-SPO-11.9-0707200430731 TRU-SP0-1 1.9-0708200427207,TRU-SPO-l1.9-0708200428050 TRU-SPO-11.9-

0708200429257, TRU1-SPO-11.9-0708200429856, TRU-SPO-1 19-0708200431008 TRU-SP0-1 1.9-0708200431435, TRU-SPO-1 1.9-
* ~~0708200438712, TRU-SPO-1 1.9-070S200440020, TRU-SPO-1 1.9-0708200440649 TRU-SP0-1 1,9-0708200448468 TRU-WST-1 1.A.3-
* 1017200543795

During laboratory operations, the office of Laboratory Operations was designated as the
administrator of control procedures overseeing nuclear safety specification and was cognizant of
control area classifications and material transfers. The laboratory supervisor was also
responsible for maintenance of a written record of the quantity and location of plutonium held in
Plutonium control. areas based upon data submitted by chemical research and development
personnel. Material Balance Points were established through incorporation of Material Balance
Areas (MBAs). These MBAs were used to control plutonium materials in the 325 Building.
Cans of plutonium were tracked in specific areas by unique identification numbers and quantity
of plutonium present. Log sheets were maintained for each of these areas until the material was
used or disposed of as waste. TRU-SPO-1 1.9-0701200436625, TRU-SPO-1 1.9-0707200428969, TRU-SPO-1 1.9-0708200435233

After the completion of a given project, contaminated liquids were disposed of through the
retention process sewer and the radioactive liquid waste systems. Radioactive liquid waste was
routed to the 340 Building and then transferred by cask to the 200 area tank farms. Solid and
liquid waste treated at the I{WTU in the facility were segregated into low-level, TRU, and mixed
waste streams prior to disposition, and solid waste was packaged, shipped, and stored in
accordance with the Hanford specific waste acceptance criteria Free liquids were solidified
using cement and vermiculite mixtures in a I to 2 ratio prior to disposal. If the liquids were
corrosive they were neutralized prior to solidification. In the early 1980s, aerosol cans were
required to be punctured and ballasts were segregated from TRU waste prior to disposal. TRU-SPO-
11.9LO707200429979jRU-SPO-l 1.9-0708200435233, TRU-SPO-1 [.9-0708200436028, TRU-SP0-I 1.9-0701 200436625, TRU-SP0.1 1.9-
0707200430240, TRU-SPO-1 1.9-0708200438712, TRU-SP0-1 1.9-0701200436625, -MU-SPO-1 1.9-0708200435233, TRU-SPO.1 1.9-
0701200436625, TRU-SP0-1 1.9-070&200431i435. TRU-SP0-1 1.9-0708200436028. TRU-5P0-1 1.9-70820040354

Waste materials from operations were not segregated based on the physical form or chemical
content at the time of generation. Containers were sent to be assayed in the 300 area. TRU
containers were sent to the Transuranic Storage and Assay Facility (TRUSAF) or CWC for Real-
time Radiography (RTR) prior to acceptance. If the containers were found to contain prohibited
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items such as free liquids, they were sent back to the generators for remediation. In the case of
drums containing free liquids, additionial vermiculite or kitty litter was added to the container
after the drum was returned from the TRUSAF or CWC.

In general, waste materials were bagged out of glove boxes and placed in 55 gallon containers
and Standard Waste Boxes (SWrBs) that were lined with I 0-mul plastic liners. TRU waste
materials were removed from the glove boxes and hot cells using plastic bag out bags that had 8-
and 15-inch openings. These bags were filled with waste and then horse-tailed and placed in the
appropriate container. If externally contaminated, the bagged out waste would have been placed
in an additional plastic bag before being placed in the drum. If the waste was packaged between
1983 and 1987 a single heat-sealed bag may have been used to bag out some glove box waste
prior to insertion of the waste item into the lined 55-gallon container. Heat sealed bags were a
minimum of five feet in length, which easily complies with the surface area requirement
contained in Appendix 6.13 of the CH-TRAMPAC Document. Waste Services profiles
generated after 6/5/02 allowed for the use of up to five inner bags and one 10O-mil liner bag and a
90-mil liner. Four gallon slip-lid cans were loaded out of hot cells into 5-gallon cans and loaded
into lined 55-gallon drums. Four and five quart paint cans were also used in hot cell waste load
out operations. Lids on the 4-gallon cans were held in place with tape in both an "X" taping
configuration and / or a circumferential configuration. Five gallon can designs were typical of
those found in any commercial paint supply store. Bend type tabs ran around the circumference
of the lid and a rubber gasket seal was in place on the underside. 5-gallon lids were attached
using either a screw driver or a crimper to bend the tabs down around the lid. Four and five
quart paint can lids were hammered in place. Circumferentially taped four gallon slip-lid cans,
5-gallon paint cans, and 5-quart paint cans (with hammered lids) will be remediated prior to
shipment to WIPP. When the drums were full the lO-mil plastic liners were horse tailed. Mixed
waste from the hot cells was packaged in sheet metal liners with a Cellutex plug prior to being
placed in the drum. All waste packaging was in accordance with the version. of HNF-EP-0063 in
place at the time. The bounding condition for waste generated post-1987 will be five inner bags
and one liner hag. Maximum six layers of confinement.TRu-spC1 1.9-0701200436625, TRU-SPO-1 1.9-
0701200436839, TRU-SPO-1 1,9-0707200429376, TRU-SP0-1 1.9-0708200429642, TRU-SP-1 1.9-0708200440354, TRU-SPO-1 1.9-
0818200640189, TRU-SP0.l 1.9-0818200639640, TRU-SP0-1 1.4.3-1013200649581, TRU-SP0.1 1.4.3-1013200649840, TRU-SPO-1 1.4.3-
1013200650165, TRIJ-SP0-l I.4.1-102520065668. TRU-5P0-1 1.4.1-1026200645819

Hanford waste management operations addressed hazards associated with gas evolution by
equipping containers with pressure relief capabilities. By 1980 each container accepted for
storage at Hanford was required to be capable of being fitted with an air or vacuum hose or a
gaseous diffuision vent. Drums were fitted with Nucfil 013 filters if radiolitic decomposition was
a possibility. TRU-SPO- 1 1.9-0708200440354, TRU-SP0-1 I.9-709200430448, TRU-SPO-1 1.9-0708200431435

Following the packaging, RTR , and assay of the waste containers, they were transferred to a
storage facility. Prior to this transfer, waste storage/disposal records were generated for each
container. These records included packaging information such as date packaged, Package
Identification Number (PIN), container type, gross and tare weight, volume, date packaged;
waste information such as generator, origin, waste material, volume, weight, and radionuclides
(e.g., fission/activation, TRU/fissile/source material), and storage location. These records
included or referenced the RTR and assay information as well. A hazardous waste manifest also
was p1 repre for TRU mixed waste. TRU.-SPO. 11 .9-0701200436625, TRU-SP0-1 1.9-0708200440354, TRU-SP0-1 1.9-
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Prior to 1985, chemists controlled all containers of waste from their own individual projects.
The waste was tracked in laboratory notebooks but was disposed according to hazard. For drums
generated at this time to be stored at the TRUSAF or the CWC, documentation was provided on
checklists to document that waste was TRU or TRU mixed as generated from the processes
described in these notebooks. Though Resource Conservation Recovery Act (RCRA)-regulated
chemicals and metals were identified and documented in the Solid Waste Storage/Disposal
Record forms and Contents Inventory Sheets, waste management practices did not require the
segregation of these materials. TRU-SPO-1 1.9-0701200436839,TRU-SPO-1 I.9-070'7200430521,TRU-SP0-1 1.9-070820431216,

TRU-SPO-1 1.9-0708200435233, TRU-SPO-1 1.9-0708200436028, TRU-SP0-1 1.9-0706200430656

TRUCON Code RH125/225 is assigned to waste stream RLM325D. All organic solvents and
oil/solvent mixtures do not exceed I percent by weight of the total weight of the waste in the
drum (Type 111.1). An assessment of all containers will be performed during AK evaluation to
determine if the weight of these compounds (solidified or absorbed) that could exceed 1 percent
(Type IV) in a given drum. The Site Project Manager (SPM) will be notified of the containers
that may exceed the 1 percent limit. In the event that this limit could be exceeded in a given
container, these drums will be assessed and segregated during reconciliation for shipment under

the pprprite TUCO shppig category, asfropriate. Content Code(s) assigned to the
waste are indicated in Table 2 T.50I.90120459TRSP 90820394

Table 2 - Content Code Assignments

PakgingVarations
Date/Container Type Typical Packaging Default: assignment

Configuration Bounding Case without
container specific
information

Waste packaged prel 983 RH125F/RI{225F Two inner bags packaged inside one
unvented liner bag

Waste packaged 1983- 1987 RHI25BEIRH225BE Maximum of 3 plastic bag layers, one
of which is a heat-sealed bag and one
of which is a liner bag. Rigid drum

_______________________ ________________ liner is not present.
Waste packaged post 1987 RH1251/RH2251 Fieinrbg n n ie a
Waste re-packaged at T-Plant RH125B/.RH225B One inner bag and one 90-mul liner
Waste re-packaged at WRAP RH125J/RH225J Zero layers of confinement
This table is not all inclusive of acceptable content codes that may be assigned to containers in
this waste stream. In the event additional information is obtained for another packaging
configuration, the content code will be assigned by a TRU program WCO or TCO using
-approved Richland Hanford content codes in DOE/WIPP 0 1-3 194, CH-TRU Waste Content
Codes Document

Beryllium was present in standards used at the 325 Building; however, in this form it would be
present in trace amounts (i.e., < I weight percent) and in forms other than as a pure metal or
oxide. Therefore, it is considered to be present in trace amounts in this waste stream. TRU-SPO-11.9.
0SM200638735
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4.1 Sample Preparation and Analyses

Sample preparation included sample fabrication, sample dissolution, mounting, and cleaning
required for studies and analyses. Samples were prepared for analysis by doping chemicals and
powders with plutonium, uranium and thorium then making immobilized plutonium forms.
Ceramic samples were fabricated in glove boxes and fume hoods. In order to prepare samples for
analysis, they were fused and dissolved in acids and when necessary plutonium containing
solutions were purified using ion separation and liquid-liquid extraction methods. Solid samples
were mounted after coring for magnetic angle spnignuclear magnetic resonance spectrometry
(MAS-NMR) in glove boxes and fume hoods. !RU- 9-0707200430240, TRU-SP0-1 1.9-0707200431874, TRU-

SP0-1 1 .9-0707200438443,TRU.-SP0-1 1.9-0707200438660, TRV-SPO-1 11.9-0708200426725, TRU-SP0- 1.9-0706200427171

Once prepared, the samples were analyzed using a variety of chemical and physical methods.
These methods included: MAS-NMR, gamma spectrometry, scanning electron microscopy
(SEM), x-ray diffraction, and ion specific electrode methods. In addition spark source emission
spectroscopy, potentiometric and amperometric electrochemical analyses, inductively coupled
plasma-mass spectrometry (ICP-MS), thermal ionization mass spectrometry (TIMS), inductively
coupled plasma-atomic emission spectroscopy (ICP-AES), kinetic phosphorescence, and
thermogravimetric analysis-mass spectrometry were performed on solid and liquid samples.
Figure 4 provides a typical flow diagram of these analyses performed on plutonium oxide
materials. TRUJ-SP0-1 1.9-0701200436625, TRU-SPO-1 1.9-0707200430731. TRU-5P-1 1.9-0707200431D37, TRU-SPO-1 1.9-
0707200431225, TRU-SPO-I 1.9-070fl0043 1579, TRU-SPO-l1.9-0707200437469, TRU-SP0.1 1.9.0708200440020, TRU-SP0-1 1.9-

0706200427171

4.2 Process Development Support,.Research and Development

Many of the sampling and analytical methods used for tank waste characterization at the Hanford
site were developed at the 325 Facility.. These methods involved extruding and sub-sampling of
tank slurries and sludge followed by analysis of these materials for inorganic and organic

cosiuet.TRU-SPO-1 1.-71DD36S TV-SPO- 1.9-0708200441084, TRU-SP0-1 1.9.708200441405

R&D support was conducted for studies relating to the immobilization of radioactive waste
forms. The studies produced vitrified waste materials such as ceramics. These studies included
leach testing the immobilized waste forms under differing temperature and pH environments.
Other projects included the Catalyzed Electrochemical Plutonium Oxide Dissolver (the CEPOD
project), evaluation of treatment methods, assessments of the removal of radionuclides from
dissolved light water reactor fuels, process improvement support for PUREX processing,
evaluation of potential exothermic reactions in tank waste, testing of ion exchange resins, and
determination of the feed specifications for West Valley waste vitrification project. Physical
examinations performed in support of Hanford process development included leach testing,
radiation damage examinations by SEM, determination of ecific gavity of solids, and
thermogravimetric analysis. TRu-sPO-11.9-0707200428969,TRU-SP0-11.9-707200432171, TRtJSII501.9-0707200432378,
TRU-SPO.-11.9-0707200437869, TRU-SPO-1 I.9.0707200438233,TRIU-SP0-I 1.9-0708200428240, TRU-SPO-1 1.9-0708200428483, TRU-SP0-
11.9-070820042927, TRU-SPO-1 1.9-0708200431008, TRU-SP0-I 1.9-0708200435233, TRU-SP0-1 1.9-0706200427171

Page 20 of 66



HNF-30810, Revision 0 11/8/2006

RLM325D

4.3 Hazardous Waste Treatment Unit

Several treatment methods were also developed as part of the HWTU located in the Shielded
Analytical Laboratory (SAL) and room 528. Small bench scale treatment methods were used to
treat hazardous waste for disposal or disposition to eliminate reactive and corrosive hazards not
allowed by Hanford site storage facilities. Examples of the types of treatment methods employed
at the HWTU include: molten salt destruction, pyrolysis, wet air oxidation, calcinations,
microwave discharge, chemical fixation chlorination, chlorinolysis, cyanide destruction,
degradation, detoxification, ion exchange, neutralization, filtration, crystallization, reverse

osmoisandevapraton.TRU-SPO-1 1.9-0701200436625, TRU-SP0-1 1.9-0701200436839, TRU-SPO-1 1.9-0701200437361, TRU-
SPO-1 1.9-0708200439206, TRU-SPO-1 I .9-0709200438712,TRU-SPO-1 1.9-07092004403M4

4.4 General Laboratory Operations and Spill Cleanup

Laboratory operations involved maintenance to glove boxes and equipment in glove boxes and
fume hoods as well as disposal and shipment of radioactive materials. Equipment and materials
were moved into and out of containment areas using a variet of methods to mninimize room
contamination. TRU-SP-1 1.9-0707200429376, TRU-SPO-1 I 9.0707200429979, TUPO.1 1 .9-070720043052 1, TRU-SP0-1 1.9-
0708200429446. TRU-SPO-1 1.9-0708200429642, TRU-SPO-1 1.9-0708200429856, TRU-SP0-1 1.9-708200430448

The AK documents identified events that resulted in wide spread laboratory contamination.
Glove box and hot cell floods created ruptures in gloves and seals causing contamination to be
spread across laboratory floors. One incident was due to improper wiring of the laboratory
vacuum system which caused the hoods and other containment systems to blow contamination
across the laboratory. These releases resulted in major cleanup efforts by laboratory personnel
involving the decontamination of equipment, flooring, and other surfaces.' The spill liquids were
collected and packaged with vermiculite and cement. Terry cloth towels were also used to mop
up Iliquids and a corn oil mist was used to control the release of airborne radioactive materials.
TRU-SP0-1 1.9-0701200436625, TRU-SPO-1 1.9-0701200436839, TRU-SPO-1 1.9-0708200431216, TRU-SPO-1 1.9-070820M435233, TRU-SPO-
I11.9-708200440354

4.5 Chemical Content Identification / Waste Regulatory Characterization

The following sections describe the characterization rationale for the assignment of
Environmental Protection Agency (EPA) Hazardous Waste Numbers to waste stream
RLM325D. Table'3 surmmarizes the waste codes assigned to this waste stream. To assign EPA
HWNs and Washington Dangerous Waste Codes the available AK documentation was reviewed
to identify' chemical usage and potentially hazardous materials (including commercially available
products) that may have been introduced into the waste stream. AK was collected from
analytical procedures, chemical inventories, interviews, SWITS, Waste Disposal Records,
Contents Inventory Sheets, and process studies. In addition, MSDSs were obtained for the
commercial products to deterimine the presence of potentially regulated compounds. As
described below, several of the Hazardous Waste Numbers were conservatively assigned due to
lack of evidence that waste management practices would have segregated these compounds from
any container in the waste stream. No Washington State Dangerous Waste Codes have been
assigned to waste stream RLM325D. These waste codes are defined in Dangerous Waste
Regulations, Chapter 173-303 Washington Administrative Code. TRU-sP0-1 1.9-0828200638735
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Table 3 - Waste Stream Hazardous Waste Characterization summary

Table 4 summarizes the chemicals, cornpounds, and commercial products identified durinf, the
AK process. TRU-SPO-l 1.9-0701200436625,TRU-SPO-11.9-0701200436s39, ,TRU-SP(OI 1.9-0707200430731, TRU-SPO-19
070720043 1225, TRU-SPO-1 1.9-0707200431874. SPO-I 1.9-0707200432171, TRU-SPO-I 1.9-0707200433058, TRU-SPO-1 1.9-
0707200437869, TRU-SPO-1 1.9-0707200439643, TRU-SPO-1 1.9-0708200429257, TRU-SPO-1 1.9-0708200431216, TRU-SPO-1 1.9-
0708200435233, TRV-SPO-1 1.9-0708200436028, TRU-SPO-1 1.9-0708200438206, TRU-SPO-1 1.4.3-0414200630007, TRU-SPO-1 1.9-
0708200440020 TRU-SPO-1 1.9-0706200430656, TRU-SPO-1 1.9-0701200436625 TRU-SPO-1 1.9-0706200430656 TRU-SPO-1 1.9-
0706200426745

Table 4 - Chemical and Commercial Product Usage

Acei acid (L)mtylnle Ion oexhng suinsml NA*
propaution________ ___

Alutonum hLord Rinin lcrltc stos Nlaigflaet M0
Aluinunitrte n) dt (S) rSanar soltionis NA*

Aluminum oe(S ) Labatgocks eapsnt (rfanto ndar NA

Aluminum sulfate (S, L) Electrochemical solutions NA
Alundum (S, aluminum oxide) Chromatography columrns NA
Ammonia (S, anhydrous) Commonly ammonium hydroxide in NA*water (pH adjustment)
Ammnonium acetate (L, S) Analytical reagent NA
Amumonium chloride (S) Kjeldahi Ammonia methods NA
Amnmonium dichromnate (S) Electrochemical solution NA*
Ammonium fluoride (L, S) Fluoride ion standard NA
Anonium hydroxide (L, S) Liquid pH adjustmnent NA*

Ammoiummlybdte (, 5)Oxidizing acid, may be disposed in N
Ammonimmolydate L, S)liquid waste streamNA

Ammonium oxalate (L, S) Chelating agent NA
Amnmonium phosphate, dibasic (S) Process chemical NA

Ammoniumthiocyanate (S) Process chemical possibly used in Cs NA
__________________________scavengin not from electroplating ____________

Ainoninivnadte S)Used as reagent in potentiometric NAA m iuvaaae()methods. 
____________

Arsenic oxide (S) Laborator reagent D004
Arsenious acid (L) Electrochemical methods. D004
Asbestos (S) Flame protection for glove box floors, N
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Bsarieoium hydroxide L, ca Remva PH adus 0et in souts. NA5

Barium nitrate () Laboratory reagent D005*

Benzene (L) Carbonization of mass spectrometric F005
- filaments, cleaning agent.

Beryllium (S) Standard materials NA
Black sealing wax (S) Sealant for gas line testing NA
Boric acid L, pH=5) Sample preparation NA
Boron carbide (S) Laboratory reagent NA
Bromocresol purple (S) Titrations NA

Butyl alcohol, n- (L) Solvent and used in microscopy with F003*
________________________paraffin___________

Cadmium (S) Emission spectrometric standard DOW6
_________________________material, neutron shielding____________

Cadmium nitrate (S) Emission spectrometric standard DOW6
_______________________material

Calcium carbonate (S) Buffering agent NA
Calcium chloride (S) Chloride standard material (solution) NA
Calcium hydroxide (S, pH= 1.4) PH adjustment in solution NA
Calcium nitrate (S) Spectrometric standard material NA*
Calcium sulfate (S) Laboratory reagent NA
Calcium tartrate (S) Laborator Reagent NA

Calgn (sdiumhexaetaposphte) Used to reduce surface tension for N
Clo(sdu eaeahsht) particle size analysis. NA___________

Carbon tetrachloride (L) Metal and sample cleaning. FO0l
N-Carboxymethyl-N'-(2-
hydroxyethyl)-N,N'- Complexing agent NA
ethylenediglycine (S)
Carboxymethylimine-bis- opeigantN
eltyLenenitrile-tetraacetic acid (L) CopeigantN
Ceric anmmonium nitrate (S) Process chemnical NA
Cericnitrate (S) Spectromuetric standard material NA
Cenicsulfate (S) Laboratory Reagent NA
Ceric oxide (S) Work with metals and glass NA
Cerous nitrate/Cesium Nitrate (S) Spectrometric standard material NA*
Chromic acid (L) Used in chrome plating. D007*
Chromium chloride (S) Spectrometris standard material D007
Chromium trioxide (L) Oxidant and hardening agent D007*

Chioroacetic acid (S) Used in sulfur analysis and as NA*laboratory chemical
Chlorfonntricloromthan (L) Used as cleaning agent, and as an D2

____________________________(__ organic solvent D022__________

Citric Acid (L, S) PH adjustment and chelating agent N
Coam Oil Mist (G) Used in radiological clean up NA

Copper (S) Tubing and used in sulfur combustion NA
__________________methods.
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Cyoexiae () Setrc trctanadmtra NA*

Devarda's Alloy (Al, Cu, Zn) Metal work NA
D-19 [Kodak] Developer (L) Photographic work (emission NA

spectrometry)
Diatomaceous earth (S) Absorbent material NA
Dibuty1 buty Ihosphonate Reagent NA*
1,2-dichioroethane, ethylene Rae mtlcenn 08dichloride (L)RagtmtlcengD08
Diethylliexylorthophosphoric acid (L) Chelating and pH adjustment NA
Dimethyldichlorosilane (L) Gas chromatography agent NA*
Dimethylglyoxime (S) Chelating agent NA
2,4-dinitrophenol (S) Reagent NA*
Dithiol (3,4-dimnercaptotoluene) (S) Tungsten exiractant NA
Dithiol-amyl acetate (L) Tungnetactn NA*
Dowex- I X-3, X-4 (Trimethyl
anuanoniurn functional grouping Amion exchange chromatography NA
chloride form resin_______________
Dowex 50 (IX Resin) (Sulfonate Ion Exchange Resin N
polystyrene divinyl benzene) ______________

Drierite (S, Calcium sulfate) Combustion gas chromatogah NA
Ethanol (L) Cleaning filaments and glassware NA*
Ether (G, L, S) Laboratory reagent NA*
Ethylenedinitridotetraacetic acid (L) Chelating agent NA*
Ethyleneoxyethylenenitrilotetraactic Cmlxn:aetNA*
acid (L) Cmlxn gn
Ferric ammoniumo sulfate (S) Ion specific electrode methods for NA

chloride
Ferric chloride (S) Laboratory Regent NA
Ferric nitrate (S) Srectronietric standard material NA*
Ferric oxide (S) Laboratory reagent NA
Ferrc sulfate (S) Laboratory reagent NA

Ferrus amonim sufate(S) Determination of Pu by potentiometry N
________________________and sample preparation ___________

Ferrous chloride (S) Electrolytic solution NA
Ferrous sulfate (S) U by potentiometry NA
Formic acid (L) Reagent NA*
Gallium oxide (S) lImpurities by Emission spectrometry NA
Gluconic acid (L) Metal cleaning, bottle washing NA*
Glycerin (L) Used in particle size determinations NA
Gold (S) Microelectrodes NA
Graphite (S) Crucibles, electrodes NA
Hexane (L) Liquid extraction and solvent NA*
Hydrazine (L) Process chemical (PUREX) NA*

Hydrochloric acid (L) Electrochemnical solution and sample NA*
_________________________preparation____________

Hydrofluoric acid (L) Oxidizing reactions, sample NA*
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rHydrogen peroxide (L, S) Oxidizing agent NA*__________

Hydroxylamine hydrochloride (S) deeOrncyesipoorpirA

Hydroxylamine nitrate (L) Laboratory reagent NA
Iodine (S) Laboratory reagent NA
Iron (S) Standard material NA*
Kerosene (L) Process chemical (PUREX) NA*
Kodak Developer D-1 (L) _ Pht&2 lt eeomn NA
Kodak Photoflo propylene glycol or
ethylene glycol and P-tert-
octyiphenoxy polyethoxyethyl Dispersant and wetting agent NA
alcohol (L) ________________

Kodaksolubiizingagent SA-2 (L) Sohibilizing agent NA
KP-1 40 (paint w/ZnO/halogenated Rsnslet an
hydrocarbons) Rei ovnpitNA

Cleaning mass spectrometer filaments
Isopropyl alcohol (L) and used in density and porosity NA*

_________________________sample preparation ____________

Lanthanum. nitrate (S) Laboratory reagent NA*
Latau-edmu irt Laboratory reagent NA*

Spectrometric standard material,
Lead (S) shielding, circuit boards, solder, leaded 1D008

gloves
Lead acetate (S) Laboratory reagent D008
Lead chloride (S) Laortyreaent D008
Lead nitrate (S) Spectrometric standard material D008
Lead oxide (S) Laboratory reagent D)008
Linde AW-500 resin (S, Alunminumi
silicate) Ion exchange resin NA
Lithium sulfate (S) Spectrometric standard material NA
Magnesiun (S) Spectrometric standard material NA*
Magnesium nitrate (S) Spectrometric standard material NA*
Magnesium oxide (S) Laboratory reagent NA
Magnesium perchlorate (S) Thermogravimetric methods and water NA*

________________________determinations by coulometry
Manganese dioxide (S) Laboratory reagent NA*
Manganous chloride (S) Laboratory reagent NA
Manganous nitrate (S) Spectrometric standard material NA*
Manganous sulfate (S) Reagent NA
Mannitol PL Reagent NA*
Mercury (L) Electrodes, thermometers, batteries D009

Mercuric iodide (S) Nessler's reagent used in Kjeldahl D009
________________________ammonia determinations

Mercuric nitrate _(S) Laboratory reagent D009*
Mercuric oxide (S) Laboratory reagent D009*
Mercuricthiocyanate (S) Ion Selective Electrode reagent. D009
Mercurous sulfate (S) Reference Electrodes D)009
Metaldi fluid (L, propylene glycol) 1Dispersing agent NA

1Methanol (L) Cleaning and drying glassware F003*
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Naethlene Shord L(L)or egetN
N at as rb cla Co .R e ntn ert i l de0ican ,1ued n0N

Methyl~ ~ ~ ~oi ety eoe()RabesoetiFon
Netdylmisou nte () SReagoent soletadd matriaN*
Nethylaium oxide (L) Labctoerc sandadt tra NA*
Nickerl bOid () Reagent NA

Molbeum (S) Spectrometric standard material NA*
Nobicu aidt (S) -Laboratory reagent NA*
Nitaid () Saaedsston, aeluntfrto NA*
________________clay_ Cnaner aeil eicnue n N

Nitrous acid(L)oi Elabtsortion ecag A
Niodiuiactatd (SN) eCreati adadmtrl NA*

Noyma aaihdroaro ( S) Specromtri stnadmtra NA
Nlice bacid () LRcant NA
Oxiclu acoide (S) eCetri acdadmtrl NA
Pielonratheno (S) Laoatr reaentNA

Peioric acid (L) Sample preparationeun for isin- NA*

Perodic acid (S) Laorator roexagne NA*
Phnitoraeai (L, S)A Reagci NA*

POspoic acid (L) uebnpttoricmehod NA*
POsphorou pctxid (S) Used in samcepeprtonadfoda NA*
______________________(S) H c idema o p reevtyeD3

Plnatium ityeetimn Crucaies amid bat NA
Potauacetate S ufe sltin dhdtonN
Potassim biabn ( S) Naeuralization fagentsio NA*
Peosium acaron (S) Dehyratng ragent NA*

Posucloride RS Ueasntolsadrfr n NA*
Posshium adrm () Used in potentiometric methods, NA*0

Phosphorous pentoxidphoShe inale pressraindfr a A
Potassim ferrcyanide(5) Fiateinphtgahmta lae.N

Potsium flurid CSrgacicls Sntheas NA
Potasiu m oen (S)HElec)olfyinte n f c lls iwse NA
Potassiumnaodate (S) ufe suion qdomer t NA
Potassium iodie () Usedtalain n ooey NA
Potassium carbonnate () Deyrtn gn NA
Potassium chlospate, trSic ( L)bProceicy a reagent NA

Potassium pyc roulfte (S) sei preationei flux ds NA0
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PqSsi gF (S) dehyde(S Lbratirg ragent NA____________

Silver cleaning Paste (S) Cleaning electrodes DOll
Silver cyanide (S) -Plating DOI I
Silver nitrate (S) Spectrometric standard material DOI 1

Silver oxide (S) Reagent for amperometric Pu DOI 1determination
Silver sulfate (S) Laboratory reagent DOI 1
Sodium acetate (S) Laboratory reagent NA
Sodium aluminate (S) Cleaning compound NA
Sodium arsenite (S) Dying reagent NA
Sodium bicarbonate (S) Buffer solutions NA
Sodium bisulfate (S) Dying agent NA
Sodium bisulfite (S) Reducing agent NA
Sodium borate (S) Flamne retardant NA
Sodium carbonate (S) Cleaning prE!p NA
Sodium chloride (S) Precipitation agent NA
Sodium citrate S) Chelating agent NA
Sodium dichromate (S) Electrochemical reagent D007

Standard material for Ion Selective
Sodium fluoride (S) Electrode methods and carrier for NA

____________________________emission spectrometry ______________

Sodium formaldehyde sulfoxylate LaotoyrgetN
(S)

Sodium hydroxide (S) Solution preparation and pH NA*
adjustments ____________

Sodium hypoclilorite (L) Laboratory reagent NA*
Sodium iodide (S, L) Laboratory reagent NA
Sodium nitrate (S) Process chemical NA*
Sodium nitrite (S) Process chemical NA*
Sodiumnoxalate (S) Chelating agent, lab reagent NA
Sodium phosphate (S) Reagent, metal cleaner NA
Sodium phosphite (S) Laboratory reagent NA
Sodiumpyrophosphate (S) Reagent, metal cleaner NA
Sodium selenate (S) Laboratory reagent D010
Sodiumsilicate (S) Laboratory reagent NA
Sodiunesulfate (S) Calibration standard material NA
Sodium tartrate (S) Water determination by coulometry NA
Sodium tungstate (S) Reagent NA

Stainless steel (S) Tubing ,standard materials, and alpha NA
spectrometry sample disks

Stannic chloride (S) Reagent NA
Stannous chloride (S) Spectrometric standard material NA
Strontium nitrate (S) Laboratory reagent NA*

Used in mass spec for Pu/U and test of
Sugar (sucrose, glucose) ammonia destruction for the PUREX NA

_____________________________process

Sulfur (S) Mercury clean up reagent NA
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Thoru itrae (G) Laboratory reagent N

Tin (S) Capsules, spectrometric standard N
material ____________

Tide detergent (S Cleansing solution N
TISAB III Buffer solution NA__________

Titaniumchloride (S, L) Spectrometric standard material NA*
Titanium (di)oxide (S) -Standard, ceramics, decontamination NA

Toluene (L) Extractant and cleaning for mass F0
________________________spectrometer filaments. ___________

Tributyiphosphate (L) Liquid-liquid extraction and studies of NA
PUREX processes.

Trichloroetbane,-1- 1-1 (L) Reagent, solvent FOOlF002
1,1,2-trichloro-1 ,2,2-trifluoroethae RegnolntF2

Tri-iso-octylamine Liquid-liquid extraction NA
Tri-n-octylamine Liquid-liquid extraction NA
Tris(bydroxymethyl)aminonethane Buffer NA
(THAM) _ _ _ _ _ _ _ _ _

Trisodium hydroxyethyl ethylene- CeaigaetN
diammne triacetate (HEDTA)___________
Turco alkaline (rust remover) (NaOH Rust remover NA*
and kerosene)
Tungstun oxide Spectrometric standard material NA
Turco Deseal Zit 2 (methylene Decontamnation FOO1IFOO2
chloride and aceticacid)____________________________

Turco Fabrifilm (toluene, butanol, DeotmninpatF0,F03
isopropanol, acetone) DcnaiainpitF0,O3
Turco Plaudit (No hazardous Decontamination NA
compounds) _________________ _____________

Turco 4502 D (KOH, K2CrO4, Decontamination NA*
KMnO4) _ _ _ _ _ _ _ _ _ _ _ _

Turco 4518 (Sodiumdodecyl benzene Decontamination paint N
sulfonate) N
Uranyl nitrate (S) Extractant NA*
Uranium oxide (S) Accelerator for 2yrohydrolysis NA
Urea (S) Electrolytic solution NA
Vanadium (S) Spectrometric standard material NA
Vanadium pentoxide (S) Sample preparation flux NA
Vanadyl sulfate (S) U by potentiometric titration NA
Vinyl chloride (L) Sludge contaminant D043
Xylene (L) Liquid-liquid extraction, solvent F003*
jtri nrte( ) Laboratory reagent NA
Zeolon 900 Resin (Aluminum oexhnesi
silicate) o xhneem NA
Zinc chloride (S) Spectrometric standard material NA
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absecof freliudladragnsdring cimaion anNilsgeAtcoaieswh
materal frurthcaate rizactio med/ri prcssnas mapporiate NA* 712389
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Waste materials from operations performed in the 325 Facility were determined not to be mixed
with hazardous waste from specific sources (40 CFR 261.32), a discarded commercial chemical
product, an off-specification commercial chemical product, or a container residue or spill residue
thereof (40 CFR 261.33). P- and U-listed reagents including acetone (U002), benzene (U019),
beryllium (P015), chloroform (U044), hydrogen fluoride (U134), methanol (U154), toluene
(U220), 1, 1, 1-trichloroethane (U226), and xylene (U23 9) were managed by the laboratory.
However, no pure product or unused chemicals would have been placed into the TRU waste
stream. Therefore, U-, K-, and P- listed are not a pp lied to waste stream RLM32 SD. TRU-SPO-1 1.9-
0701200436625 TRU-SPO-I 1.9-0701200436839 TRU-SPO-1 1.9-0707200428969 TRU-SP0-1 1.9-0706200430656

4.5.2 Toxicity Characteristic

Based on the review of chemical usage in the 325 Facility and review of Waste Disposal Records
and Contents Inventory Sheets, waste stream RLM325D may contain debris comprised of or
contaminated with toxicity characteristic compounds as defined in 40 CER 261.24.

Based on the review of chemical usage in the 325 Facility, potential sources for all of the
characteristic metals (D004 through DOI 1) were identified. The Waste Disposal Records
identifyr the presence of lead, fluorescent bulbs, circuit boards, alkaline batteries, and mercury
items in the waste, and also assign all of the RCRA metals D004 through DOI 1.

Table 5 identifies the characteristic organic chemicals identified during the review of chemical
usage and the Waste Disposal Records. The following codes will be assigned for these
chemicals: D022, D027, D028, D029, D030, D034, D037, and D043. TRU-SP0-1 1.9-0828200638735

4.5.3 Characteristic of Ignitability

The debris materials in this waste stream do not meet the definition of ignitability as defined in
40CFR261.21. The materials are not liquid, and radiography and/or visual examination is
performed to ensure the absence of free liquids. The materials are not capable of causing fire
through friction or absorption of moisture. The materials in this waste stream are therefore not
ignitable DOO 1 wastes. Potentially ignitable compounds were managed by the Facility; however,
these materials were absorbed, deactivated, and solidified, as necessary. Any drum identified
with free liquids or reagents will be segregated from the waste stream during confirmation and
will not be eligible for disposal at WIPP until further characterization and/or pocesigi
conducted to remove the characteristic. TRUSh1 1l.9-0701200436625, TRUSPO1.9.77zuo3Q24t&iJ34- 1.9-
0708200438712, TRU-SP0-1 1.M-708200440354

4.5.4 Characteristic of Corrosivity

The debris materials in this waste group do not meet the definition of corrosivity as defined in 40
CFR 261.22. The materials are not liquid, and radiography and/or visual examination is
performed to ensure the absence of free liquids. The materials in this waste stream are therefore
not corrosive wastes (D002). Potentially corrosive reagents were managed by the laboratory;
however, these materials were neutralized, absorbed, deactivated, and solidified, as necessary.
Any drum identified with free liquids or reagents will be segregated from the waste stream
during confirmation and will not be eligible for disposal at WIPP until further characterization
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ThU-SPO-1 1.9-0701200436625, TRU-SPO-1 1.9-and/or processing is conducted to remove the characteristic.
0707200430240, TRU-SPQ-1 1 .9-0708200438712, TRU-SPO-1 1.9-0709200440354

4.5.5 Characteristic of Reactivity

The debris materials in this waste stream do not meet the definition of reactivity as defined in 40
CFR 261.23. The materials are stable and will not undergo violent chemical change. The
materials will not react violently with water, form potentially explosive mixtures with water, or
generate toxic gases, vapors, or fumes when mixed with water. Debris materials in this waste
stream which came in contact with cyanide materials are not capable of detonation or explosive
reaction. Sulfides were not used in the 325 Facility. Numerous resins were used during
operations in the facility; however only small (milliliter) quantities would have been placed into
the waste. Reactive metals and alloys were reacted prior to disposal and potentially reactive
reagents were not placed into the waste. The materials in this waste group are therefore not
reactive (D003) wastes. TRU-SPO-1 1.9-0701200436625, TRU-SP0-1 1.9-0707200430240, TRU-SPO-1 1.9070820044354

4.5.6 Toxic Substances Control Act

Based on the review of waste management practices and container documentation, waste
containers from 325 Facility operations may contain polychlorinated biphenyl (PCB)
contaminated materials. Materials that indicate the presence of PCB bearing material such as
transformers and light ballasts were not specifically identified in the container documentation.
However, light ballasts were not segregated from TRU waste until the early 1980s and may be
p esent in the containers generated before this time. TRU-SP0-1 1.9-0701200436625, TRU-SPO-11.9-070720030240,

TU-SPO-1 1.9-0706200430656

4.6 RADIONUCLIDES

Weight percentages listed in Table 5 are the result of Tank Waste Inventory Network System
(TWINS) Best Basis Inventory (BBI). data from PUREX facility tanks. Virtually all uranium
processing / plutonium recovery at the Hanford Site occurred at the PUREX facility.
Additionally, the Building 325 Facility provided radiochemiistry support to the entire Hanford
site. Thus, samples from the PUREX facility tanks would have been analyzed in Building 325,
and waste from the 325 Building would be contaminated with radionuclides arising from the
PUTREX tanks. A query was pulled consisting of radionuclides analyzed at the Building 325
Facility based upon AK source documents. Weight percentages of Waste Isolation Pilot Plant
(WIPP) tracked isotopes (as well as Arn243, Pu24l, U232, U235, and U236) were calculated by
summing the total curies of each individual isotope and dividing by the specific activity to obtain
a gram value. Each isotope total gram value was then divided by the total gram value of the
respective isotope family to obtain the weight percent. TRU-SPO-1 1.9-1010200634290,, TRU-SP0-1 1.4.1-

1010200654350, TRU-T- 1.30422199949473
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Table 5 - Plutonium and Uranium Isotopic Distributions

Plutonium and Associaied Distributions -U.ranium Distributions 1

Is!2eWt % Distribution Istp Wt % Distribution
IiPu 0.024 ZJU Trace

--MiT 93.2 2 33U 0.004
240Pu 6.46 34 U 0.007
241Pu 0.21 235u 0.80
242PU 0.036 236U 0.05
241,&M 99.16 7.3u 99.10

Pu-239 and Pu-240 are the two most prevalent TRU isotopes in the waste stream. Trace amounts
Cesium (Cs)- 137 and Sr-90 were reported with a mean ratio of 1. 1 T-i- 1.9-06222M0456967

Acceptable knowledge was needed to quantify the amount of U-234 expected in individual
containers to comply with CH-WAC reporting requirements. Scaling factors were determined or
developed using historical data. The scaling factors for these activity relationships are as follows:
TRU-SPO-11I.9-0429200249M9

0 U-234/UJ-235 - 30
* U-234/UJ-238 -2

Isotopic analysis will be attempted on every drum in this waste stream and those results will be
used to determine the activity in each drum. In the event that the waste matrix does not allow
NDA to obtain acceptable results, the relative isotopic ratios above may be used to support assay
determinations, as appropriate. The values obtained will be compared to assay results on a lot
basis as waste containers undergo data reconciliation prior to certification for disposal.

In addition, because of the nature of the processes conducted and analysis performed in the 325
Facility, a range of other radionuclides may also be present in trace amounts. These
radionuclides may be measured in future characterization testing. These radionuclides are
present in trace amounts and do not contribute significantly to the radiological hazard. Other
radionuclides that may be present include:

0 1-131/132
0 Ru-103/106
* Y-90
* Pm-137
0 Radioactive lanthanum
0 Radioactive mercury
0 Ce-144
0 Mn-54
6 Co-60
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* Sb-125
0 Cs-134
& K-40
0 Arn-243
0 Ba-1I37m
& Np-237
* Na-22

4.7 TRANSURANIC BASELINE INVENTORY REPORT

The RLM325D waste stream is identified in Revision 2 of the Transuranic Waste Baseline
Inventory Report (TWBIR) under code numbers RL-T1 10, RL-W33 8, RL-W339, RL-W340,
RL-W341, RL-W342, RL-W343, RL-W393, RL-W394, RL-W395, RL-W396, RL-W397, and
R.L-WV398 TRU-SPO-16-0630200149652

As described in the TWBIR, the waste source consists of contact-handled TRU waste from the
Chemicals Engineering Laboratory and Post Irradiation Test Laboratory.
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Figure 1 - Location of Hanford Site
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Figure 2 - Location of Major Areas at the Hanford Site

Haford site
Boundw

10C a I To Othello

1100, Ama BluffsSte

Verera! Building

ToPac &Kenwii

10810007&1C

ft~Pg Hig4a of 66 A



HNF-30810, Revision 0 11/8/2006
R1M325D

FiurA-30rraeayu

Page 65 of 66



, sr

LL4

IfI

00 --

~cis

.... .. .. .

:w0



August 2011 Calendar -United States Page 1 of 1

Register I Log in ICustomize

t irne d a te. 7Q'Searchd IO

Calendar for August 2011 (United States)
August

Sun Mon Tue Wed Thu Fri Sat
12 3 4 5 6

7 8 9 10 11 12 13

14 15 16 17 18 19 20

21 22 23 24 25 26 27

28 29 30 31

Phases of the moon: 6ADI 13:0 21 :0 280
Copyright @ Time and Date AS 1995-2011. All rights reserved.

http://www.timeanddate.com/calendar/custom.html ?year=201 &month=8&countrv=l1&tv... 7/20/2011



Date Received for Clearance Process
(MM/DD/YYYY) IN FORMATION CLEARANCE FORM

A< Information Category B. Document Number I4NF-30810, Rev. 1

nAbstract F1Journal Article C. Title

ESummary Ijnternet Acceptable Knowledge Document for the 325 Building
Vsual Aid Esoftware Radiochemistry Laboratory Mixed Debris Waste Stream, RLM325D

Full Paper Report

~ ~~~~~~~~~F Ote ______________ .Intern et Address

E. Required Information (MANDATORY) 7. Does Information Contain the Following:

1 . Is document potentially Classified?~ ) No QYes 1  a. New or Novel FH (Patentable) Subject Matter? @ No 0 Yes

AI/ ' -7 Vf, K. k vi MviDonalu If "Yes", QUO Exemption No. 3

Manager Required (Print afid Sign) If "Yes", Disclosure No.: ____________

b. Commercial Proprietary Information Received in Confidence. Such
If Yes ___________________________ as Proprietary and/or Inventions?

ADC Required (Print and Sign) 0 No Q Yes Classified ® No Q Yes If "Yes", QUO Exemption No. 4

c. Corporate Privileged Information? e No Q Yes
2. Official Use Only ()No 0 Yes Exemption No. If "Yes", QUIO Exemption No. 4

3. Export Controlled Information @ No 0 Yes QUO Exemption No. 3 d. Government Privileged Information? ® No 0 Yes

4. UCI (j No 0Yeslf "Yes", Exemption No. 5

e. Copyrights? @ No 0 Yes If "Yes", Attach Permission.
5. Applied Technology (F No Q Yes f. Trademarks? @® No Q Yes If 'Yes", Identify in Document.

6. Other (Specify) ______________________ 8. Is Information requiring submission to OSTI? ®No Q Yes

9. Release Level? (® Public Q Limited

F. Complete for a Journal Article

1. Title of Journal

G. Complete for a Presentation

1. Title for Conference or Meeting__________________________________________________

2. Group Sponsoring

3. Date of Conference ______________________ 4. City/State ____________________________

5. Will Information be Published in Proceedings? Q No Q Yes 6. Will Material be Handed Out? Q No Q Yes

H. Information Owner/AuthorRequestor,~,~. Responsible Manager

M.H. Con ilogue K.M. McDonald A~ 1 ~ ~ 4 /yj,:
(Print and Sign) I'(Print and Sign)

Approval by Direct Report to FH President (Speech/Articles Only)___________________________________
(Print and Sign)

1. Reviewers Yes Print Signature Public Y/N (If N, complete J)
General Counsel ____________________________________Y /N

Office of External Affairs YJ __ _ _ _ _ _ _ _ _ _ _ _ __Y N

DOE-RL El _______ _____________ _Y N

OtherT zCL. ' W-Y ) N

Other . -T IN

J. Comments Inform e Approval

If Additional Comments, Please Attach Separate Sheet ts

A-6001-401 (REV 1)



ADMINISTRATIVE DOCUMENT PROCESSING AND APPROVAL Page 1 of 1

* DOCUMENT TITLE: OWNING ORGANIZATIONlFACILITY:
Acceptable Knowledge Document for tne 325 Building

* Radiochemistry Laboratory Mixed Debris Waste Stream,
* RLM325D

Document Number: HINF-30810 Revision/Change Number: 1

DOCUMENT TYPE (Check Applicable)

[E] Plan Z Report F1 Study E] Description Document j~Other

DOCUMENT ACTION 0 New ®Revision 0 Cancellation

RESPONSIBLE CONTACTS

DOCUMENT CONTROL -C
Does document contain scientific or technical information intended for public use? ®Yes No
Does document contain controlled-use information? O Yes ®No
("Yes" requires information clearance review in accordance with HNF-PRO-184)

DOCUMENT REVISION SUMMARY
NO TE: Provide a brief description or summary of the changes for the document listed.
Document revised throughout to incorporate changes resulting from recent WIP? hazardous
waste permit modifications and from CBFO review and approval of waste stream profile form
and AK summary.

REVIEWERS Others

Name (print) Organization
M.J. Horhota w/) 4 7/'ZA TRU Program QA Manager

R.P. Dunn V' TRU Program Site Project Mgr

APPROVAL SIGNATURES

Author: ;4~ r~
Name: (Print) M.H. CAlogue "'Df

Responsible Manager: -~ ~DATE: H~R

Name: (Print) K.M. McDonald Date HT: '~AORD :

Other:
Name: (Print) Date

A-6003-789 (04104)



HNF-3081 0
Revision 1

Acceptable Knowledge
Document for the 325
Building Radiochemistry
Laboratory Mixed Debris
Waste Stream, RLM325D

Prepared for the U.S. Department of Energy
Assistant Secretary for Environmental Management
Project Hanford Management Contractor for the
U.S. Department of Energy under Contract DE-AC06-96RL1 3200

FLUOR.,
P.O. Box 1000.
Richland, Washington

Aproved for Public Release;
Further Dissemination Unlimrited



HNF-3081 0
Revision 1

Acceptable Knowledge Document for
the 325 Building Radiochemistry
Laboratory Mixed Debris Waste
Stream, RLM325D

Document Type: TR Program/Project: TRU PROGRAM

M. H. Conilogue
Fluor Hanford, Inc.

Date Published

July 2007

Prepared for the U.S. Department of Energy
Assistant Secretary for Environmental Management
Project Hanford Management Contractor for the

U.S. Department of Energy under Contract DE-AC06-96RL13200

FLUOR,
P.O. Box 1000
Richland, Washington

J ~eIeaseApproaval Date

Approved for Public Release;
Further Dissemination Unlimited



HNF-30810, Revision I
RLM325D

After 1980, the hot cells were used for materials characterization associated with leach testing of
vitrified wastes, spent nuclear fuel examination, post-irradiation examination of the boron
thermal shield from N Reactor, and characterization of neutralized cladding removal waste.
Waste solidification tests were performed in A-Cell and other work in support of the Nuclear
Waste Vitrification Project (NWVP) were performed in the A-, B- and C- cells from 1977 to
1980.

In the late 1 980s, operations to characterize tank waste began and continued through the 1990s.
Many of the sampling and analytical techniques used for tank waste characterization at the
Hanford Site were developed by the 325 Building personnel. Other radiochemical work
conducted in the cells included tests of fuel for iodine control, uranium dissolution methods for
N Reactor, and experiments in strontium recovery. Analyses of fuel and mixed oxide (MOX)
materials using electrochemical, spectrophotometric, and physical tests were performed in the
1 980s and continued into the early 1 990s. The studies associated with leach testing of
immobilized Pu-containing waste forms, tank waste characterization, and ion-exchange were
conducted in the Shielded Analytical Laboratory and the A- and B-Cell from the mid 1 980s to
the beginning of 2000. In addition, the 325 Building has been operated as a Treatment Storage
arid Disposal (TSD) facility since 1993 and has operated as part of an overall Hazardous Waste
Treatment Unit (HWTU) for the Hanford Site since that time TRU-SPO-1 1.9-0701200436625, TRU-SPO-1 1.9-

0707200430240. TRU-SPO-i 1.9-0707200430731, TRU-SPO-1 1.9-0708200427207, TRU-SP0-1 1.9-0708200428050, TRU-SPO-1 1.9-

0708200428240, TaU-SPO-l 1.9-0708200428483, TRU-SPO-1 1.9-0708200429257, TRU-SP0-I 1.9-0708200429856, TRU-SPO-1 1.9-

0708200431216, TRU-SP0-l 1,.9-0708200440020

2.4 Waste Generating Process

Over its operational history, the 325 Building has supported a wide range of activities and
projects. Due to the number and nature of the specific projects conducted, -development of a
comprehensive process flow diagram is not feasible; however, process inputs and waste stream
specific outputs are described in this document. The following processes contributed to this
waste stream. Figure 4 provides a typical process flow involved in characterizing a specific
waste form (i.e., mixed oxide mnaterials).UPf 9 7 20 4 1?

The 325 Building houses several laboratories and hot cells (used for high activity samples
containing fission products). The laboratories are furnished with hoods and glove boxes
designed for handling radioactive materials. Hot cells are used for examination of radioactive
materials, including those associated with leach testing of vitrified wastes from the tank farms,
spent nuclear fuel and characterization of neutralized cladding removal waste, and post-
irradiation examination of the boron thermal shield from N Reactor.TRU-SPO-11.9-0708200431216, TRU-

SP0-1 1.4.3-0613200740651, TRU-SPO-1 1.4.3-0613200440171, TRU-SP0-1 1.4.3-0613200740388

The 325 Building housed, and continues to house, a wide range of laboratory and research and
development projects at the Hanford Site. Examples of the types of projects supported include:
TRU-SPO-1 1.4.3-06132010740651, TRU-SO-11.4.3-0613200440171, [RU-TS- 1 4.2 05031999431 48, TRU-SP0-1 1.4.3-0613200739512,

TRU-SP0-1 1.4.3-0613200739801, TRU-SP0-1 1..4.3-0613200740836

*isolation and separation of plutoniumn and other radionuclides (including tritium, Am-24 1,

Pu-239, Cm-244, Cs-137, Sr-90, and Pm-147) from irradiated fuel and target materials

Page 10 of 80



IINF-30810, Revision 1
RLM325D

* evaluating the chemical durability of ceramic, glass, and cemented monolithic waste
forms

* evaluating and testing physical properties and pretreatment and vitrification of tank waste

* characterization leach testing of waste glass and spent fuel

* performing spent nuclear fuel characterization and performance testing

* process control studies for plutonium recovery

* supporting decontamination and decommissioning (D&D) activities across the Hanford
Site.

Operations in the 325 Building can be divided into two general types: laboratory operations and
hazardous waste treatment operations. These operations will be described separately in the
following sections.

2.4.1 Laboratory Operations

Laboratory operations performed at the 325 Building encompassed four broad areas of activity:
sample preparation, analytical operations, process development support (research and
development), and general laboratory operations (i.e., maintenance, radiological surveys and
control, and spill cleanup).

A wide range of samples and waste materials are evaluated in the 325 Building. Samples are
accompanied by an internal documentation form that provides waste characterization information
from the sample generating unit. Chemical characterization provided in these forms is based on
previous chemical analysis and/or process knowledge.UP~ .3-620392

Typical debris waste items from laboratory operations include stainless steel vessels, Teflon
gaskets, glassware, wipes, plastic, sample residues, thermometers, glovebox gloves, and hand
tools (such as tweezers and forceps). Laboratory operations generate liquid waste that may be
highly acidic and/or contain a high level of chlorine. This liquid waste is neutralized, and heavy
metals that may be present are precipitated as hydroxides and are filtered from the solution.
Chlorine, if present above 0. 01 M limit, may be removed through silver nitrate precipitation.
The liquids thus treated are then discharged to the Radioactive Liquid Waste System (before
1998) or the 325 Building Hazardous Waste Treatment Units (after 1998), as described below.
Organic waste is segregated from the aqueous waste prior to neutralization to minimize treatment
req~uirements. TRU-SPO-1 1.9-0707200431874, TRU-SP0-1 1-9-0707200432171, TRU-SP0-1 1.4.3-0612200739127, TRU-SP0-1 1.9-

0020042717 1, TRU-SPO-1 .9-070720)0438880, TRU-5P0-l 1.9-0708200441405, TRU-SPO-I 11.9-0708200441084, TRU-SPO-1 11.9-

0707200437869

2.4.1.1 Sample Preparation

Sample preparation includes a variety of activities preparatory to the actual examination of
samples. These steps may include: TRU-SPO-11I.9-07072 0431874, TRU-SPC)-1 .4.3-06122007391 27, TRU-SP0-1 1.9-
0706200427171, TRU-SPO-1 .9-0707200438880, TRU-SPO-1 1 .9-0708200441405, TRU-SPO-I 1.9-0708200440020, TRU-SP0-1 1.9-

0708200426725
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* sample fabrication (for example, coring a mixed oxide pellet and then washing the core in

deionized water)

* sample dissolution (dissolving the sample in hot, acid solutions (such as nitric,
hydrofluoric, or sulfuric acid))

* sample mounting/cleaning (which may involve mounting the sample specimen using a
combination of clay, paper and a weak adhesive and drying/cleaning the sample) with an
organic solvent (e.g., ethanol, propanol, or acetone)

* pyrohydrolysis to remove fluoride and chloride from uranium oxide powder and pellets,
plutonium dioxide powder, and mixed oxide powder and pellets.

2.4.1.2 Analytical Operations

Analyses conducted at the 325 Building involved a variety of standard methods, including the
following (note that chemicals identified as being) used in the process are listed in
parentheses) TRU-SPO-1 1.9-0707200432171, TRU-5P0-1 1.9_0707200437869, TRU-SI'O-1 1.9-0708200440020, TRU-SPO-

0707200439457

*inductively coupled plasma-mass spectroscopy (ICP-MS) - used for bulk elemental
chemical analysis of any material or substance (including water, biological materials,
inorganic materials, environmental samples, and geological samples)

*inductively coupled plasma-atomic emission spectroscopy (ICP-AES) - used to
determine trace elements in matrices (including unfiltered ground water, aqueous
samples, toxicity characteristic leaching procedure (TCLP) and EP (extraction procedure)
extracts, industrial and organic wastes, soils, sludges, sediments, and other solid wastes)
following digestion (e.g., dissolution in nitric acid) prior to analysis

*kinetic phosphorescence - used to determine uranium and lanthanides in various matrices
following digestion (e.g., dissolution)

*thermogravimetric analysis-mass spectrometry (TGA-MS) - used to simultaneously
determine the change in weight of a material (either as a function of increasing
temperature or isothermally as a function of time) and the identity and concentrations of
vapors generated during heating

*coulometric titration of plutonium and uranium - used to measure plutonium and uranium
concentrations in solution by measuring the concentration of specific ions using a
constant electrical current flowing through the solution (hydrochloric acid)

* amperometric titration of plutonium - used to measure plutonium concentrations in
solution by means of titration in which the equivalence (end) point is identified through
measurement of an electric current (nitric acid, mercury, and silver oxide)

* thermogravimetry - used to measure the oxygen-to-metal ratio of plutonium and uranium
oxides

" thermal ionization mass spectrometry (TIMS) - used to measure the isotopic abundances
of plutonium and uranium in uranium oxide and nitrate, plutonium oxide powder and
nitrate, and mixed oxide (to separate Pu and U - nitric acid, ammonium sulfate, and ion

Page 12 of 8O



HNF-30810, Revision 1
RLM325D

exchange resins; to prepare the heating filament - acetone, toluene, isopropyl alcohol,
and benzene)

* potentiometric titration - used to determine the concentration of uranium in uranium
oxide powder and pellets, mixed oxide powder and pellets, and uranyl nitrate solutions
(phosphoric acid, sulfamic acid, potassium dichromate titrant)

* ion-selective electrode measurement - used to quantify the concentration of fluoride
removed from uranium oxide powder and pellets, plutonium dioxide powder, and mixed
oxide powder and pellets

* constant current coulometry - used to quantify chloride and water uranium oxide powder
and pellets, plutonium dioxide powder, and mixed oxide powder and pellets

* spectrophotomnetry - used to quantify chloride and tungsten in uranium oxide powder and
pellets, plutonium dioxide powder, and mixed oxide powder and pellets (depends on the
ion to be detected, for example mercuric thiocyanate for chloride; hydrochloric acid,
hydrofluoric acid, and nitric acid for tungsten)

0 gas chromatography - used to quantify the amount of carbon in uranium oxide powder
and pellets, plutonium dioxide powder, and mixed oxide powder and pellets

* Kjeldahl spectrophotometry - used to quantify the amount of trace nitrogen (as nitride) in
uranium oxide and mixed oxide powder and pellets (hydrochloric acid, hydrofluoric acid,
sodium hydroxide)

* fusion and gas chromatography - used to determine total nitrogen in samples of uranium
oxide, plutonium dioxide, and mixed oxide powder and pellets

* combustion and iodometry - used to determine sulfur in samples of uranium dioxide,
plutonium oxide, and mixed oxide powder and pellets (hydrochloric acid)

* combustion and turbidimetry - used to determine sulfur in samples of uranium oxide
powder and pellets, plutonium dioxide powder, and mixed oxide powder and pellets
(hydrochloric acid)

* emission spectroscopy (direct read and photographic) - used to determnine impurity
elements in samples of uranium oxide, plutoniumn oxide, and mixed oxide

0 emission spectrography - used to determine rare earth elements in samples of uranium
oxide, mixed oxide, and plutonium oxide using solvent extraction (hydrofluoric acid,
nitric acid, boric acid, hydrochloric acid, methanol, perchloic acid, xylene)

0 spark source mass spectrography - used to determine impurities in samples of uranium
oxide, plutonium oxide, and mixed oxide

* anion exchange and alpha analysis - used to determine Americiumn-241 in unirradiated
and irradiated samples of uranium oxide, plutonium oxide, and mixed oxide

0 gamma spectrometry - used to determnine Americium-241 in unirradiated samples of
plutonium oxide and mixed oxide (nitric acid)
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0 vacuum outgassing - used to determine gas content of uranium, plutonium, and mixed
oxide in. pellet form

* combustion and infrared spectrometry - used to measure carbon and sulfur in samples of*
uranium, plutonium, and mixed oxide powders and pellets

* modified Bnauer, Emmett, and Teller method - used to determine the surface area of
uranium, plutonium, and mixed oxide powders

* sedimentation and x-ray scattering - used to determine particle size distributions of
uranium oxide, plutonium oxide, and mixed oxide

* mercury displacement - used to determine the density and open porosity of uranium,
plutonium, and mixed oxide as pellets and pellet fragments (mercury, isopropyl alcohol)

* X-ray diffraction - used to obtain various measures (e.g., lattice parameters, crystallite
size, residual stress, orientation effects) a variety of solid materials, including metals,
nonmetals, inorganic and organic materials in the form of powder, sludge or paste,
monoliths, sheets, wires, and other forms

* leach testing - used to determine leaching rates of radioactive and non-radioactive
constituents from solid materials (e.g., vitrified waste forms) (nitric acid, sodium
hydroxide, solvent for cleaning/drying specimens [for example, acetone, ethanol],
hydrofluoric acid)

* ion chromatography - a form of liquid chromatography that uses ion-exchange resins to
separate atomic or molecular ininaqueous samplesbaeontirneaconwhte
resin

2.4.1.3 Process Development Support

Historically, the 325 Building supported a variety of plutonium recovery and purification
processes as used at Hanford. These processes evolved as knowledge was gained throughout the
production history of Hanford, and included the following processes (note that chemicals
identified as being used in the process are listed in parentheses): TRU-SPO-I 1,4.3-0613200740651, TRU-TS-

1l.4A.2-0503199943148, TRU-SPO-1 1.4.3-0613200739512, TRU-5P0-1 1.4.--0613200739801, TRU-SPO-1 1.4.3-0613200740836

* Bismuth Phosphate Process (nitric acid, phosphoric acid, hydrofluoric acid, oxalic acid,
and sodium dichromate)

* REDOX process (methyl isohutyl ketone, aluminum nitrate, ammonium nitrate, nitric
acid, sulfuric acid, and oxalic acid)

* PIJREX and Metal Recovery (processes are very similar) (tributyl phosphate, kerosene,
nitric acid, oxalie acid, ammonium fluoride, sodium hydroxide, sulfuric acid, and
ammonium nitrate)

* RECUPLEX process (tributyl phosphate, carbon tetrachloride, nitric acid, oxalic acid,
and hydrofluoric acid)

* PRY process (tributyl phosphate, carbon tetrachloride, dibuty] butyl phosphonate,
butanol, kerosene, and phosphoric acid).
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In addition, the 325 Building laboratory supported other processes and facilities at Hanford from
a research and development standpoint. For N-Reactor, for example, the laboratory supported
tests of iodine control during fuel processing for Pu-238 recovery (involving normal paraffin
hydrocarbon, nitric acid, mercuric nitrate, silver, aluminum, and elemental iodine) andpot
irradiation examination of the boron thermal shield (made. of boron carbon steel plate). TUSO
11.9-0708200431216, TRU-SPO-1 1.4.3-0613200740651

2.4.1.4 Maintenance, Radiological Surveys and Control, and Spill Cleanup

Maintenance of the gloveboxes and equipment in the fume hoods resulted in the generation of
various types of waste including gloves, damaged/worn out equipment, and filters. The primary
constituent of this waste is Hypalon (synthetic rubber) gloves that are replaced from the
gloveboxes. These materials were removed from the gloveboxes and packaged for disposal as
described previously. TRU-SPO-1 1.9-0701200436625

Routine radiological surveys generated radioactively contaminated cotton swabs and other
survey media. Cells were routinely decontaminated to control radiation levels and prevent cross-
contamination. Chemicals used during this decontamination included nitric acid, ethanol,
acetone, many commercial (non-hazardous) products from the Turco Corporation, and other

casrsTRUSPO-1 1.9-0708200431216

Spills occurred throughout the operating history of the facility. Liquids collected from these
spills were neutralized, as necessary for corrosive materials (beginning in the late 1 970s), and
solidified with vermiculite and cement in a 2 to 1 ratio and placed in drums for disposal. In the
case of high alpha activity spills, a corn oil mist may be. used during clean up to prevent the
spread of the alpha contamination. Terry cloth towels are used during spill clean up and are
disposed of separately from the solidified liquids. TU501190020326 R-P- .. 710462

2.4.2 Hazardous Waste Treatment Operations

Two hazardous waste treatment units (HWTUs) were permitted by the Washington State
Department of Ecology in the 325 Building. The 325 Building IIWTUs consist of Shielded
Analytical Laboratory (SAL) and the HWTU (Figure 5), and began operations in 1991 (SAL)
and 1995 (HWTU).

The SAL includes Rooms 32, 200, 201, 202, and 203 (all located on the main floor) and a
double-walled tank, TK-1, located in Room 32 in the basement of the building (Figures 6 and 7).
The SAL serves two purposes: sample preparation and analyses of mixed waste and highly
radioactive materials for various clients and treatment of hazardous waste generated during
analytical work within the SAL and potentially from other onsite and/or offsite facilities.
Typical analytical operations in the SAL include weighing, sample dissolution, sample dilution
and aliquoting, digestion, distillation, titrimetric analysis, solvent extraction, and ion exchange
separations. Hazardous waste treatment conducted in the SAL includes pH adjustment, ion
exchange, waste concentration by evaporation, precipitation and/or filtration, solvent extraction,
solids washing, and solidification and/or stabilization. TRU-SPO- 143 06 12200739127
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The HWTU consists of three rooms, Rooms 520, 524, and 528, located in the northeast corner of
the main floor of the 325 Building. Room 520 is limited to treatment of non-radioactive
hazardous waste, while Room 528 is used for treating TRU, low-level, and mixed hazardous
waste. Within these rooms, wastes are stored in containers ranging from small laboratory
glassware to 55-gal. drums. Treatment processes in the HWTU are typically bench-scale
operations that are portable and conducted inside open-faced hoods or gloveboxes and involve
small quantities of waste in each batch. Treatment process used in the unit include p1H
adjustment, ion exchange, carbon absorption, oxidation, reduction, waste concentration by
evaporation, precipitation, filtration, phase separation, catalytic destruction, and solidification

TRU-SPO-1 1.4.3-0612200739127, TRU-SPO-1 1.9-0708200435233and/or stabilization.

Waste contributed by HWTU operations to the RLM325D waste stream may include debris
items (e.g., glassware, laboratory equipment) and small quantities of solidified liquids. Except
for in-tank treatments, hazardous waste treatments perfonmed at the 325 Building HWTUs are
generally conducted as small bench-scale operations and may include: TRU-SPO-1 14 3 6 2 2 07 3 912 7

9 molten salt destruction
* pyrolysis
* calcination
0 chemical fixation, oxidation, precipitation, and reduction
* chlorination
0 eblorinolysis
* cyanide destruction
* degradation
* ion exchange
* ozonation
* photolysis
* solvent recovery
* reverse osmosis
* liquid-liquid extraction
* liquid ion exchange

The HWTUs are used to treat hazardous waste materials generated from laboratory operations
throughout the 325 Building, and may also be used to treat waste materials from other Hanford
facilities, primarily other PNNL facilities. Samples (including tank waste, ground water, and
solid matrices) from other facilities are received and analyzed at the 325 Building laboratories;
consequently, analytical waste from the analysis of samples from these other facilities is included
in waste stream RLM325D. Hazardous waste numbers (HWNs) in waste treated in the HWTUs
are enveloped by the HW4Ns applied to other materials (for example, tank waste samples)
processed through the 325 Building laboratories, as described in the RCRA Hazardous Waste
Characterization section.

Since the time the HWTUs were established at the 325 Building, materials for processing
through the HWTUs were received from other PNNL facilities that performed, and continue to
perform, various defense research activities. The majority of the materials are low level waste
and will not be part of this waste stream. It is not possible to identify the individual research
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projects from the facilities that have sent materials to the 325 Building for processing. However,
all materials to be processed meet the HWTU Permit requirements for receipt, treatment, and
packaging. TRU waste generated from the HWTUs must meet the Hanford waste acceptance
criteria, and, per the Hanford waste acceptance criteria, can only contain the HWrNs included in
the Waste Isolation Pilot Plant (WIPP) Hazardous Waste Facility Permit Table II.C.4. Typical
hot cell analytical processes generate liquid waste that is highly acidic and/or may contain a high
level of chlorine. The waste is segregated to minimize treatment needs, and is neutralized. If
heavy metals are present in the liquids before neutralization, they are precipitated as hydroxides
from the solution during neutralization and are filtered from the solution. Chlorine is removed
through silver nitrate precipitation. Therefore, the remaining liquid waste is not ignitable,
reactive, or incompatible when transferred to the SAL tank (TK- 1). Precipitated metals and
other solids are solidified and stabilized before being packaged with the other waste materials in

55-gl. dums.TRU-SP0-1 1.4.3-0612200739127, TRU-SPO-1 1.9-0708200440354

Some of the waste processed through and stored at the 325 Building HWTUs require that the
waste be placed into modified (shielded) 55-gal. drums to reduce the radiological hazard of the
waste and to be compliant with as low as reasonably achievable (ALARA) criteria. Shielding
used may include concrete, lead, or other materials. These drums are modified to contain from I
gal. to 14 gal. of waste depending on the shielding required. Waste within these containers is
packaged in individual 1- to 1.25-gal. containers before placement into the 55-gal. drum. All
containers will be screened using radiography to identify sealed containers greater than 4 L and
impenetrable objects (such as shielding) and radiological surveys to ensure that the containers
meet contact-handled (CHi) requirements before certifying the waste for shipment. Payload
container shielding will not be used to meet Transuranic Waste Acceptance Criteria for the
Waste Isolation Pilot Plant (DOE/WEiPP-02-3 122, WTPP-WAC) requirements.TR-P-.43

0612200739127

3.0 WASTE STREAM DESCRIPTION

Analyses performed in glove boxes, fume hoods, and hot cells included a wide variety of
electrochemical, spectrophotometric, potentiometric, amperometric, and physical tests that
generated primarily inorganic and organic debris waste materials. Materials associated with
waste packaging include plastic liners and absorbents (e.g., kitty litter, vermiculite, diatomaceous

erh.TRU-SPO-1 1.9-0701200436625, TRU-SP0-1 1.9-0701200437024, TRU-SP0-l 1.9-0708200440020, TRU-SPO-1 1.9-0706200430656,

TRU-SP0-1 6-0630200149652

3.1 Defense Determination

The WlPP-WAC requires generator sites to use AK to determine if the TRU waste streams to be
disposed at WIiPP meet the definition of TRU defense waste. Based on guidance from
Department of Energy (DOE), a TRU waste is eligible for disposal at WIPP if it has been
generated in whole or part by one of the atomic energy defense activities listed in Section
10101(3) of the Nuclear Waste Policy Act of 1982 (NWPA). Based on the review of AK, TRU
waste generated by 325 Building operations are contaminated with materials from atomic energy
defense activities conducted in the facility and contaminated with radiological materials
examined in the laboratory from atomic energy defense activities for the following activities:
TRU-SPO-1 1.9 -0630200449685
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" Defense nuclear materials production
* Defense nuclear waste and materials by-products management
* Defense research and developmenit

The historical mission of the Hanford Site was to produce nuclear materials (i.e., plutonium) for
defense purposes. As described previously, the 325 Building has provided support to a variety of
defense nuclear materials production activities at Hanford, including the following:

* REDOX - Operations were conducted in the REDOX facility to recover plutonium (as
plutonium nitrate) and to concentrate the plutonium for transfer to PEP, where the
plutonium nitrates were purified and converted to plutonium metal or oxide. TRU-WST-1 1 4.3-

" PUREX - The PUREX facility r eplaced earlier fuel dissolution and plutonium separation
facilities and produced plutonium nitrate solutions for further processing at PFP. TRU-TS-
11.4.30423199953594, TRU-TS-1 [.4.3-0427199915823

" PRE - Pu was received from DOE and other (i.e., West Valley) sources under the Pu
Recycling Program, conducted to reclaim economically valuable Pu for use in weapons,
research, or fueling breeder reactors, such as FFTF. Much of this plutonium had been
produced in reactors at Hanford and Savannah River, which were operated for defense-
related purposes. TRU-SP0-1 1.4.3-1127200254744, TRU-SPO-1 1.9-1112200350054

" N-Reactor - Designed to be a dual purpose reactor (i.e. producing both plutonium and
electricity), N-Reactor began producing plutonium in March 1964 and electrical power
sometime later. From 1965 to 1967, tritium (also used in nuclear weapons) was produced
at N-Reactor using fuel elements manufactured in the 333 facility. TRU-SPO-1 1.4.3-0314200658459

More recently, the 325 Building has continued to support defense activities associated with
defense nuclear waste and by-product management. Samples of tank waste (sludge and liquid),
resulting from fuel dissolution and plutonium separation for defense purposes, have been and
continue to be analyzed in the 325 Building laboratories. TRU-SPO-1 1.9-0708200431216, TRU-SPO-1 1.9-
0708200431435, TRU-SPO-1 1.9-0708200435233, TRU-SPO-11.9-0708200436028, TRU-SPO-I 1.9.0708200440020, TRU-SP0-1 1.9-

0708200440649, TRU-SPO-1 1.9-0708200441084

The RLM325D waste stream also contains waste that was generated duringr defense research and
development activities. In particular, studies were conducted in the 325 Building that were part
of the Nuclear Waste Vitrification Project (NWVP) program, intended to treat tank sludges
resulting from years of processing weapons materials at the Hanford Site. Other research
projects involved work on the development of waste forms suitable for long term disposal (such
as ceramics), and analysis of Rocky Flats oxides. TRU-SP0-1I1.9-0701200437194 TRU-SPO-1 1.9-0709200431216

Due to the nature of the analytical work performed, defense-related analyses were carried out
concurrent with other, potentially non-defense, projects across the Hanford Site that required
analytical characterization. During these analytical activities, and because of the waste
management practices in place at the 325 Building, no attempt was made to segregate the waste
originating from non-defense and defense-related processes. Because segregation of waste into
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defense and non-defense portions is not feasible, all TRU waste from the RLM325D waste
stream is eligible for disposal at the VW~PP. TRu'spo-1 1.9-0701200436625 TRU-SPO-1 1.9-0708200431216

3.2 Spent Nuclear Fuel and High-Level Waste Assessment

The WIPP Land Withdrawal Act bans the disposal at WIPP of spent nuclear fuel and high-level
waste as defined by the NWPA. High-level waste is defined by the NWPA as "the highly
radioactive material resulting from the reprocessing of spent -nuclear fuel, including liquid waste
produced directly in reprocessing and any solid material derived from such liquid waste that
contains fission products in sufficient concentrations, and other highly radioactive material that
the Commission, consistent with existing law, determines by rule requires permanent isolation."
TRU-SPO-1 1.9-0906200638861, TRU-SPO-1 1.9-0919200631754

Pursuant to this definition the DOE has identified that waste resulting from reprocessing spent
nuclear fuel is incidental to reprocessing and is not high-level waste. The determination of waste
incidental to reprocessing is made using either the citation process or evaluation process as
explained in DOE Manual 43 5. 1-1. TRU-SP0- 11.9-0906200638861, TRU-SP0-1 1.9-0906200639 182

The citation process refers to those reprocessing waste items of the type that were discussed in
the Statement of Proposed Policy for Appendix D, 10 Code of Federal Regulations (CFR) Part
50, as not being high level waste. These radioactive wastes are the result of reprocessing plant
operations, including:

0 Contaminated job wastes - a general category of wastes generated during high-level
waste transfer, pretreatment, treatment, storage, and disposal activities. Included are
protective clothing, personal protective equipment (PPE), work tools, ventilation filter
media, and other job-related materials necessary to complete high-level waste
management activities

* Sample media (e.g., sampling vials, crucibles, other hardware)

* Decontamination media and decontamination solutions (e.g., swabs, other
decontamination-related materials)

0 Laboratory clothing, tools, and equipment.

The R.LM325D waste stream contains laboratory wastes, such as paper, PPE, filters, used glass
ware (beakers, pipettes, vials, and tubing), and other debris items. Absorbed liquids, including
sample residues from fuel pellets, tank waste, ceramics and wastes resulting from spill clean-up
and decontamination activities, are also present in the RLM325D waste stream. As such, the
waste stream contains waste items that are described in the Statement of Proposed Policy for
Appendix D, 10 CFR Part 5 0, as not being high-level waste. Therefore, this waste stream has
been determined to be waste incidental to reprocessing in accordance with the citation process as
describecd in DOE M 43 5. 1 -1. TRU.SPO-060620073 5392, TRU-SP0-1 1.4.1-0606200735117

3.3 Material Disposition

In 1998, Section 308 of the fiscal year (FY) 1999 Energy and Water Development
Appropriations Act prohibited disposal of waste containing concentrations of plutonium "in
excess of 20 percent by weight for the aggregate of any material category" (this prohibition has
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EXECUTIVE SUMMARY

This report provides the acceptable knowledge (AK) information required by the Waste Isolation
Pilot Plant (WIIPP) Hazardous Waste Facility Permit and the Contact-Handled Transuranic
Waste Acceptance Criteria for the Waste Isolation Pilot Plant to support the characterization and
disposition of transuranic (TRU) waste at the Waste Isolation Pilot Plant (WIPP) in Carlsbad,
New Mexico. The subject TRU waste stream (Richland Mixed Building 325 Debris
[RLM325D]) is generated at the 325 Radiochemical Processing Laboratory and currently
consists of approximately 4,695 containers having a total volume of approximately 1,202.6 cubic
meters (in) of TRU waste generated from May 1970 to present. This total includes 21 Standard
Waste Boxes (SWBs), 3,723 55-gal. drums, and 951 other containers, including 85-gal. drums
and variously sized wood and metal crates. These containers are currently retrievably stored in
the Central Waste Complex (CWC) and the 218W3A, 218W413, and 218W4C Burial Grounds.
TRU-SP0-1 1.9-0701200436625, TRU-SPO-1 1-9-0706200430656, TRU-SPO-1 1.9-0706200426745

The characterization information presented in this document is based on evaluation of container-
specific documentation for containers listed in the most current container list. This document,
along with the referenced supporting documentation, provides a defensible and auditable record
of AK for waste generated by 325 Radiochemical Processing Laboratory operations. Each waste
container in the RLM325D waste stream will contain greater than 100 nCi/g of TRU nuclides
before being certified for disposal.

This AK report includes informnation relating to the facility's history, process operations, and
Hanford waste management practices related to managing and certifying this waste. Inform-ation
contained in this report was obtained from numerous sources, including facility safety basis
documentation, historical documents, generator and storage facility waste records, materials
safety data sheets, and interviews with facility personnel. The AK source documents used to
prepare this report are listed in Section 4.0.
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ACRONYMS AND ABBREVIATIONS

AK Acceptable knowledge
ALARA As low as reasonably achievable
BBI Best Basis Inventory
CFR Code of Federal Regulations
CH Contact-handled
D&D Decontamination and decommissioning
DOE U.S. Department of Energy
EP Extraction procedure
EPA U.S. Environmental Protection Agency
FFTF Fast Flux Test Facility
FY Fiscal year
HWFP Hazardous Waste Facility Permit
HWN Hazardous waste number
HWTU Hazardous waste treatment unit
ICP-AES Inductively coupled plasma - atomic emission spectroscopy
ICP-MS Inductively coupled plasma - mass spectrometry
IDMS Integrated Document Management System
MOX Mixed plutonium-uranium oxide
MSDS Materials Safety Data Sheet
NASA National Aeronautics and Space Agency
NWVP Nuclear Waste Vitrification Project
NWPA Nuclear Waste Policy Act
PCB Polychlorinated biphenyl
PFP Plutoniumi Finishing Plant
PNNL Pacific Northwest National Laboratory
PPE Personal protective equipment
PRF Plutonium Recovery Facility
PUREX Plutonium-Uranium Extraction facility
RECUPLEX Recovery of Uranium and Plutonium by Extraction facility
REDOX Reduction Oxidation facility
RMIS Records Management Information System
RMS Records Management System
SAL Shielded Analytical Laboratory
SPO Site Project Office
SWB Standard waste box
TCLP Toxicity characteristic leaching procedure
TGA-MS Thermogravimetric analysis - mass spectrometry
TIMS Thermal ionization mass spectrometry
TRAMPAC TRUPACT-11 Authorized Methods for Payload Control
TRU Transuranic
TSD Treatment, storage, and disposal
TWBTR Transuranic Waste Baseline Inventory Report
TWINS Tank Waste Inventory Network System
WIPP Waste Isolation Pilot Plant
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1.0 INTRODUCTION

This report complies with the requirements of Section B4, "Acceptable Knowledge," of the
Hazardous Waste Facility Permit Issued to Waste Isolation Pilot Plant (HWFTP). This document
and supporting references provide the mandatory waste program management and waste stream-
specific acceptable knowledge (AK) information for transuranic (TRU) waste generated at the
325 Radiochemical Processing Laboratory from 1970 to present. This AK document contains a
description of the-TRU waste generating operations and the waste management practices at the
time of waste generation.

The subject TRU waste stream (Richland Mixed 325 Building Debris [RLM325DI) is generated
at the 325 Radiochem-ical Processing Laboratory and currently consists of approximately 4,695
containers for a total waste stream volume of approximately 1202.6 in 3 . The total number of
containers includes 21 standard waste boxes (SWIBs), 3,723 55-gal. drums, and 951.other
containers, including 85-gal. drums and variously sized wood and metal boxes and crates. The
85-gal. drums and wood and metal crates, and some of the 55-gal. drums, will require
repackaging that will result in an approximate 35 percent increase in volume of the waste stream
(e.g., due to splitting of drums based on fissile gram equivalent loading, addition of absorbents).
Thus, the final RLM325D waste stream will consist of approximately 1,610.3 ,im3 of TRU debris
packaged in 21 SWBs and approximately 7,560 55-gal. drums. The annual volume of contact-
handled waste estimated to be generated from the 325 Building is 6.6 in3 .TUSOl190020275
TRU-SPO-1 1.4.3-1013200649581, TRU-SP0-1 1.4.3-1013200650165, TRU-SPO-I 1.4.3-0621200728671

A tracking number is assigned to each AK document through the Records Management System
(RMS) database. Tracking numbers issued to documents originating under the Hanford TRU
Waste Program will be identified with an "SPO" (i.e., Site Project Office) modifier. Documents
are also entered into the RMS by the Hanford Waste Services organization and are identified by
the "WST" or "TS" modifiers. Examples of tracking number prefixes used to identify the type
of document entered into the database include:

* TRU-SPO- 11.4.1 designates correspondence
0 TRU-SPO- 11.4.2 designates internal procedures
0 TRU-SPO-1 1.4.3 designates published documents
0 TRU-SPO-l 1.4.4 designates unpublished documents
* TRU-SPO-19 or TRU-SPO-1 1.9 designate Project Office memos

Other tracking numbers may be assigned as needed. The documents used to characterize a waste
stream will be scanned into the Integrated Document Management System (IDMS). These
documents, and documents submitted by other organizations or for other waste streams, will be
accessible by IDMS or the Records Management Information System (RMIS). The waste in this
waste stream will be characterized in accordance with the Hanford Site Transuranic Waste
Characterization Quality Assurance Project Plan (HNF-2599) and certified in accordance with
the Hanford Site Transuranic Waste Certification Plan (HINF-2600). TRU-SP0-1 1.4.3-0606200628302, TRU-

SPO-1 1.4.3-0606200628721

The primary sources of AK used for determining the physical and chemical characteristics of the
waste stream were the Solid Waste Disposal Records and Contents Inventory Sheets prepared for
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each container. The documentation for each container includes all or part of the following
information:

* Estimated plastic and metal content
" Hazardous constituents
" Generation location(s)

*Radioactive material content (including isotopic distribution)
* Contents Inventory Sheet identifying the composition of each package placed into the

drum

2.0 BACKGROUND AND PROCESS DESCRIPTION

The Hanford Site is located in southeastern Washington State newr the Tni-Cities area of
Richland, Kennewick, and Pasco as shown in Figure 1. The locations of the major areas of the
Hanford Site wre shown in Figure 2. The 325 Radiochemical Processing Laboratory is part of the
300 Area located in the southeast corner of the Hanford Site as illustrated in Figures 2 and 3. TRU-

SpO-l 1.9-0708200431216, TRU-SPO-1 1.9-0708200435233, TRU-SPO-1 1.9-622200241184

Generation, of radioactive solid waste at Hanford coincided with plutonium production for
defense purposes that first began in 1944. The Hanford Site was constructed to produce
plutonium for the Manhattan Project during World War HI. The primary mission of the Hanford
Site pertaining to national defense and nuclear weapons production included fuel and target
fabrication; plutonium production reactor operations; chemical separations; component
fabrication; and research, development, and testing. Since the plutonium production mission
ended, the Hanford Site mission has changed to environmental management "to safely clean tup

and manage the site's legacy waste" and to develop and deploy science and technology. 'i~
11.-9-0708200431216, TRU-5P0-1 1.9-0708200431435, TRU-SPO-1 1-9-0622200241 184

The 325 Building supported a wide variety of Hanford Site operations, including those at the

100, 200, and 300 Areas, and consisting of laboratory examinations and studies, analyses of fuel

reactor samples, and characterizatio n of the, chemical and physical properties of tank wastes and

immnobilized forms of plutonium. TRU-SPO-1 1.9-0701200436625, TRU-5P0-1 1.9-0707200432378, TRU-SPO-1 1.9-

0707200437869, TRU-SPO-1 1.9-0P707200450893, TRU-SPO-1 1.9-0708200431216, TRU-5P0-1 1.9-0708200431435, TRXJ-SPO-1 1.9-

0622200241184

2.1 Hanford Site Background

A total of nine plutonium production reactors operated at the 100 Area from September 1944
until December 1986. These reactors were light water cooled, graphite moderated, and fueled
with solid or bored metal uranium rods. Eight of the reactors (B, D, F, H, DR, C, ICE, and KW,
in order of construction) were "single pass" reactors and used exclusively for defense purposes
(i.e., plutonium production). "Single pass" refers to the use of cooling water taken from the
Columbia River and passed through the reactor piles only once for cooling before being
discharged back to the river. The ninth reactor (N Reactor) was unique in that it recycled cooling
water and was also a dual-purpose reactor that was capable of making electrical power and
weapon- or fuel-grade plutonium. N Reactor was used for domestic power production from
1966 until 1986. TIJU-SPO-1 1.9-0708200431216, TRU-SPO-] 1.9-0622200241184
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The 200 Area is separated into the 200 East and 200 West Areas. The 200 East and 200 West
Areas were originally built as "twin" operations, with both areas containing a Cell Building (B
Plant and T Plant, respectively) and a Bulk Reduction Building. These facilities chemically
dissolved irradiated fuel from the 100 Area reactors and recovered the plutonium using the
bismuth phosphate separation process. The final step of plutonium recovery operations wa's
housed in the 23 1 -Z Building at 200 West. Anicillary buildings supporting the plutonium TU
recovery processes included analytical laboratories housed in Buildings 222-B and 222-T. TU
SP0-1 1.9-0708200431216, TRU-SP0-1 1.9-0622200241184

In 200 West, the Reduction and Oxidation Plant (REDOX, also known as S Plant) began
operations in 1951 using a methyl isobutyl ketone extraction process and ion exchange columns
to recover uranium, plutonium, and neptunium. In 1953, the 224-U Building (U Plant) was
converted from a training facility to the Uranium Oxide (U0 3) Plant, which converted uranyl
nitrate hexahydrate from the REDOX Plant to uranium oxide. In 1956, the 23 1 -Z Building was
converted to a research and development facility for plutonium processing and nuclear device
development for testing at the Nevada Test Site. TRU-SP0-1 1.9-0708200431216, TRU-SPO-1 1.9-0622200241184

Also located in 200 West Area, the Plutonium Finishing Plant (PFP) began operations in several
buildings in 1949. The PEP converted plutonium nitrate to metal, performed casting and
machining operations for weapons components, and recovered plutonium from waste and scrap
generated at other Hanford and offsite facilities. The PFP began processing Pu nitrate to create
buttons in 1952, and in the late 1960s participated in extended programs that prepared plutonium
oxides for commercial nuclear experiments and development. As the need for additional
plutonium scrap recovery capabilities became greater, the Plutonium Recovery Facility (PRF)
was established to replace the Recovery of Uranium and Plutonium by Extraction (RECUIPLEX)
facility for recovering plutonium through incineration and solvent recovery from a range of scrap
items, including incinerator ash, crucibles, and dissolver heels.TRSO-1.0780326,RUP-1.9
0622200241184, TRU-TS-1 1.4.3-0423199947115

Facilities in the 300 Area of the Hanford Site have had diverse missions. Some facilities were
dedicated to the manufacture of uranium fuels for the 100 Area production reactors. Most of
these facilities were not designed for handling TRU materials and therefore are not TRU waste
generators. Other facilities, such as the 308 Building, were designed to manufacture plutonium
oxide and/or mixed plutonium-uranium oxide fuels for research reactors in the 300 and 400
Areas of the Hanford Site. Some facilities, such as the 324 Building and 325 Building hot cells,
focused on research and development, fuel element performance evaluation, and high activity
waste solidification studies. These facilities were (are) the principal generators of TRU waste in
the 300 Area. TRU solid and liquid wastes from these facilities were shipped to the 200 Area for

dispostion.TRU-SPO-1 1.9-0708200431216, TRU-SPO-1 1.9-0622200241184, TRU-TS-1 1.4.3-0423199947115

2.2 Facility Description

The 325 Radiochemical Processing Laboratory was built in 1953 to house and handle multi-curie
and high activity chemical development work. The laboratories were furnished with hoods and
glove boxes designed for handling radioactive materials. The 325 Building was constructed in
1953 with eight 6' x 6' x 5.5' hot cells with 2.5 ft-thick concrete walls and stainless steel liniers.
Three additional hot cells were added when the High-Level Radiochemistry Annex was added to
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the facility in 1960. The largest (A-Cell) was 15' x 16' x 6'. The other two cells (B- and C-
Cells) were 15' x 7' x 6'. Four-foot thick concrete walls with steel liners surrounded these larger
cells. Combined, these two analytical facilities were the largest laboratories at Hanford. Analyses
were performed in glove boxes, fume hoods, and hot cells using a wide variety of general
chemical and physical tests. TR-5P0-1 1.9-0708200436028

The 325 Building contains a total of approximately 140,000 square feet of laboratory space. In
the 1960s, the building operated as many as 50 laboratories and 11 hot cells. All eleven hot cells
were equipped with remote manipulators, periscopes, and. lead glass w indows. Liquids generated
in each hot cell drained to a holding and sampling tankTRU-SPO-1' 1.9-0708200431216, TRU-SPO-1 1.9-

0708200431216

2.3 325 Building History

The 325 Building was first operated by General Electric (1953 until 1965), after which
operations were transferred to Battelle Northwest Laboratories (BNWL). In 1970 operations
were split between BNWL and Westinghouse Hanford and remained in this configuration until
the entire facility was transferred to the current contractor, Pacific Northwest National
Laboratories (PNNL), in 1987. Initial 325 Building missions included production and process
improvement support for the REDOX and uranium metal recovery operations. Actinide
separation studies were conducted to develop techniques to reduce activity in high-level waste
prior to disposal. Other missions included production of radioactive lanthanum, temporary
technical support to the bismuth phosphate (BiPO4) process, support studies for tritium
production, and basic investigations of plutonium chemistry. The 325 Building mission also
included support to the Plutonium - Uranium Extraction (PUREX) plant, the RECUPLEX
Facility, and PRE production processes. TRU-5P0- 11.9-0708200431216, TRU- SPO-1 1.9-0708200436028

In the 1960s the 325 Building supported National Aeronautics and Space Agency (NASA) and
medical isotope development campaigns. A number of new techniques were developed
involving separation and fractionation technology. Specific isotopes, including strontium-90,
cesium- 13 7, curium-244, americium-24 1, and promethium-I 147, were isolated using ion
exchange, catrer precipitation, solvent extraction, and combinations of these and other methods.
The feed material was generally high-level waste from PUREX or waste from the Shippingport
nuclear power plant. During these years, Hanford was the only supplier in the world of
promethium-147, which was used in the development of the artificial heart. Also, during the
same time period, experiments involving the recovery of plutonium-238 from irradiated
neptunium-237/aluminum targets were conducted in the C-cell. TRU-SPO-1 1.9-0708200431216

The 325 Building was involved in Fast-Flux Test Facility (EFTE) fuels characterization during
the 1970s and 1980s. In the late 1970s and early 1980s, the laboratory analyzed Exxon enriched
uranium samples. These samples were submitted as sweepings from the process line glove
boxes in the Exxon facility located adjacent to the Hanford Site. In approximately 1987,
vitrification processes were being developed at other 300 area facilities for disposition of high-
level waste, and 3.25 Building personnel in the shielded analytical facility worked on samples
from these processes.
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been promulgated in subsequent Appropriations Acts). RLM325D is a debris waste stream
containing primarily waste materials associated with laboratory analysis. Because these
materials w ere discarded as waste, they were identified as being contaminated with plutonium at
levels below economic discard limits. Items above the economic discard limits would have been
identified as scrap or residues, and would have been processed to recover the plutonium. Thus,
the materials discarded as waste would not be contaminated with plutonium to 20 percent by
weight.

3.4 Waste Matrix Code

The Summary Category Group of S5000 and heterogeneous debris Waste Matrix Code Group
are assigned to the RLM325D waste stream. Based on the container-specific evaluations, the
waste stream is comprised of greater than 50 percent of heterogeneous inorganic and organic
debris. Although the waste stream as a whole is comprised of more than 50 percent
heterogeneous debris, the waste packaging practices were such that any given waste container in
this stream may include nearly any percentage of the identified waste material categories.
However, any container identified as containing greater than 50 percent solidified organic or
inorganic liquids will be assigned to an appropriate homogeneous solids waste stream. Thus, the
waste matrix code of S5490 is assigned to the RLM325D waste stream. TRU-SPO-1L19-070120043662S,

TRU-SPO-l 1.9-0701200437024, TRU-5P0-1 1.9-0706200430656, TRU-SPO-1 1.9-0708200431216

Using information obtained from Waste Disposal Records and Contents Inventory Sheets, the
waste material parameters presented in Table I have been identified in the RLM325D waste
stream. The waste material parameters and physical content descriptions for 211 containers were
reviewed, and estimated volume percentages were tabulated and the relative volumes for the
various waste material parameters were calculated; these volume percent estimates are also
presented in Table 1. TRu-5P0-I 1.9-0701200437024 TRU-5P0-1 1.9-0706200430656

Table 1. Waste Material Parameters Found in the RLM325D Waste Stream

-Waste Material Paramneter -IDescription - Present? Esiae
percent

hron-based Metals/Alloys Iron and steel alloys in the waste (does not Y 41
include the waste container materials)

Aluminum-based Aluminum or aluminum-based alloys in the Y <1I
Metals/Alloys waste materials
Other Metals All other metals found in the waste materials Y I
Other Inorganic Materials Nonmetallic inorganic waste including Y 12

concrete, glass, firebrick, ceramics, sand, and
_____________________inorganic sorbent

Gluois Materials generally derived from high- Y 7
polymer plant carbohydrates (e.g., paper,

____________________cardboard, wood, and cloth) ____ _____

Rubber Natural or man-made elastic latex materials Y 3
(e.g., surgeons' gloves, and leaded rubber

Jgloves) ___________
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'Waste'Materia1 Parameter ~ Description Present?,

Plastics (waste materials) Generally man-made materials, often derived Y 28
from petroleum feedstock (e.g., polyethylene
and polyvinyichloride) _____

Organic Matrix Cemented organic resins, solidified organic Y <1
_____________________liquids and sludges _____

iorganic Matrix Any homogeneous materials consisting of Y 8
sludge or aqueous-based liquids that are
solidified with cement, calcium silicate, or
other solidification agents (e.g., wastewater
treatment sludge, cemented aqueous liquids,

____________________and inorganic particulates)
Soils/gravel Generally consists of naturally occurring soils N N/A

that have been contaminated with inorganic
waste materials

Steel (packaging materials) 55-gallon drums Y N/A
Plastics (packaging I 2-mil and 90-mil polyethylene drum liners Y N/A
materials) and plastic bags

The TRUJPACT-11 Content Code assigned to the waste is dependent on the layers of confinement
in the containers. The containers have been assigned Content Codes of RH125/RH225, with the
alpha designation assigned based on the packaging configuration (e.g., layers of confinement) at
the time of certification. In accordance with Hanford procedures, layers of confinement may be
reduced as necessary during processing of the waste as part of preparations for shipment.

3.5 Waste Packaging and Handling

The majority of waste is packaged in 55-gal. drums. Other containers were also used, such as 30-
gal. drums, 11 0-gal, drums, and various waste box configurations (wooden and metal) suitable
for waste storage at the Hanford Site. Those waste containers that do not meet the Transuranic
Waste Acceptance Criteria for the Waste Isolation Pilot Plant (WIPP-WAC) and TRUPA CT-II
A uthorized Methods for Payload Control (TRAMPAC) requirements will be processed and
repackaged as necessary before shipment to WLPP. Packaging methods are discussed in the
following sections.

From 1970 to 1978, waste containing contamination that easily became airborne and that was to
be placed in 55-gal. drums was required to be placed in an "inner container" (e.g., sheet plastic).
In 1978, a polyethylene drum liner was required. In 1981, the polyethylene drumn liners were
required to be "horsetailed" and taped shut before the drum lid was installed. From
approximately 1983 through 1987, single heat-sealed bags approximately five feet in length were
used. As necessary (i.e., due to the presence of contamination on the outside of the bag),
additional bags may be placed around bags of waste bagged out of a glovebox. Containers in the

RLM325 wastestream may therefore have up to six layers of confinement (i.e., five inner bg
anMd 5 wn ie ate TRU-SP01.9782496, TRU-P-I 1.9-0708200431435, TRU-SPO-I 1.9-0818200640189, bagsO- 19

0818200639640
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Various sizes of metal cans, including 4-quart, 5-quart, and 5-gal. paint cans and 4-gal. slip lid
cans, were used to remove TRU waste from hot cells. These cans will contain waste items, but
empty containers (e.g., used to transfer items to the glove boxes and hot cells) may also be
present in the waste. These metal cans were placed into lined 55-gal. drums. All waste
containers will be screened for prohibited items (e.g~., sealed containers greater than 4 L) and any
non-compliant containers will be remediated. TRU_.SP -1 1.9-0708200431435

Until 1998, liquid waste from the hot cells and from designated laboratory sinks were disposed
of to the Radioactive Liquid Waste system and routed to the 340 Building. Since 1998, liquid
waste from the 325 Building has been processed through the 325 Building HWTUs, which are
described in more detail in the Waste Generating Process section. However, small amounts of
liquid waste from the hot cells may also have been solidified in 5-quart cans by evaporation or
using diatomaceous earth or cement and vermiculite in a 1:2 ratio prior to packaging in a 55-gal.
drums for storage and disposal. Corrosive liquids were neutralized prior to solidification. TU
SPO-1 1.9-0707200429979, TRU-SPO-1 1.9-0708200436028, -so-S- 1.9-0701200436625, TRU-SP0-1 1.4.3-0612200739127, TRU-SPO-1 1.9-

0708200431435, TRU-SPO-t 1.9-0708200436028, TRU-SPO-1 1 9-0708200440354

Hanford waste management operations addressed hazards associated with gas evolution by
equipping containers with pressure relief capabilities. By 1980 each container accepted for
storage at Hanford was required to be capable of being fitted with an air or vacuum hose or a
gaseous diffusion vent. Drums were fitted with Nuefil 013 filters if radiolytic decomposition

was posibilty.TRU-SPO-1 1.9-0708200440354, TRU-SPO-1 1.9-0708200430448, TRU-SPO-1 1.9-0708200431435

3.6 Exclusion of Prohibited Items

Radiography and/or visual examination technique will be performed on each container in this
waste stream to determine the presence of the following prohibited items:

Liquids (waste shall contain as little residual liquid as is reasonably achievable by
pouring, pumping and/or aspirating, and internal containers shall contain less than 1 inch
or 2.5 centimeters of liquid in the bottom of the container. Total residual liquid in any
payload container may not exceed 1 percent volume of that container. Residual liquids
containing polychlorinated biphenyls (PCBs) are not allowed at the WIPP. This waste
stream does not contain waste designated with the Hazardous Waste Number UI 34.)

*Corrosives

*Reactives

*Ignitables

*Pyrophorics.

aExplosives

*Compressed gases

0 Sealed containers > 4 L (excluding heat-sealed bags as identified in Appendix 3.8 of the
CH-TRU Payload Appendices)

0 Pressurized containers
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* PCB waste not authorized under a U.S. Environmental Protection Agency (EPA) PCB
disposal authorization

" Non-TRU hazardous wastes

* Wastes incompatible with backfill, seal, and panel closure materials, container and

packaging materials, shipping container materials, or other wastes

" Waste that has ever been managed as high-level waste and waste from tanks specified in
Table B-S of HNF-2599, unless specifically approved through a Class 3 permit
modification.

Based on the review of the container documentation and waste management practices, prohibited
items may be present in waste stream RLM32SD. Waste management practices prohibited the
packaging of free liquids or unused reagents; however, because liquids were neutralized,
absorbed, and cemented, they may be present in residual amounts due to dewatering or
condensation. The AK identified that cans greater than 4 liters in volume (e.g., 5-quart, 4-gallon,
and 5-gallon cans) with crimped or taped lids may be present. Punctured aerosol cans are
identified in the container documentation. No POB ballasts were identified in the container
documentation; however, unpunctured aerosol cans and PCB ballasts were not segregated from
the waste until the early 1 980s and may be present in containers generated prior to this time. The
inventory may also contain lead, steel, and concrete shielded containers . TRU-SPO-1 1.9-0701200436625,
TRU-SPO-1 1.9-0701200436839, TRU-SPO-1 1.9-0707200429376, TRU-SPO-1 1.9-0707200429979, TRU-SPO-l 1.9-0708200427461, TRU-5P0-

11.9-0708200429642, TRU-SPO-1 1.9-0706200430656

Any containers found during the characterization process to contain any prohibited items will be
segregated and the nonconforming condition will be corrected before the container is certified
for shipment. Because no prohibited articles are allowed for shipment to WIPP, the problem

containers will have the prohibited articles treated and/or repackaged prior to certification. Only
certified containers will be shipped to WIPP for disposal.

3.7 Waste Regulatory Characterization

The following sections describe the characterization rationale for the assignment of
Environmental Protection Agency (EPA) HWNs to waste stream RLM325D. To assign EPA
HNWs and Washington Dangerous Waste Codes, the available AK documentation (including
analytical procedures, waste disposal records, site databases, material safety data sheets
[MSDSs]) was reviewed to identify chemical usage and potentially hazardous materials that may
be present in the waste stream. As described below, several of the HWNs were conservatively
assigned due to lack of evidence that waste management practices would have segregated these
compounds from the containers in the waste stream.

Because Washington State dangerous waste codes (Chapter 173-303 of the Washington
Administrative Code) are only assigned in the absence of an applicable EPA HWNs, and because
the EPA HWNs are assigned to the RLM325D waste stream, no Washington state dangerous
waste codes are assigned to waste stream RLM325D. Table 2 summarizes the HWNs assigned

to tis ast steamTRU-SPOI1 1.9-0828200638735
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Table 2 - HWNs Assigned to the RLM325D Waste Stream

-EPA Hazairdous Waste
Numbers

F001 D010
F002 D01l1
F003 D022
F004 D027
F005 D028
D004 D029
D005 D030
D006 D034
D007 D037
D008 D043
D009_____ _

Table 3 summarizes the chemicals and commercial products identified during the review of AK
documentation. TRIJ-SPO-1 1.9-0701200436625, TRU-SPO-1 1.9-0701200436839,, TRU-SPO-1 1.9-0707200430731, TRU-SPO-1 1.9-

0707200431225, TRU-SPO-1 1.9-0707200431874, SPO-I 1.9-0707200432171, TRU-SPO-1 1.9-0707200433058, TRU-SPO-1 1.9-

0707200437869, TRU-SPO-1 1.9-0707200439643, TRU-SPO-1 1.9-0708200429257, TR.U-SPO-1 1.9-0708200431216, TRU-SPO-l 1.9-

0708200435233, TRU-SPO-1 1.9-0708200436028, TRU-SPO-1 1.9-0708200438206, TRU-SPO-1 1.4.3-0414200630007, TRU-SPO-1 1.9-

0708200440020 TRU-SPO-1 1.9-0706200430656, TRU-SPO-1 1.9-0701200436625 TRU-SPO-1 1.9-0706200430656 TRU-SPO-1 1.9-

0706200426745

Table 3 - Chemical and Commercial Product Usage

EPA Hazardous Waste
Chernical/Compound Descriptioii(Use/SourceNubr

Acetic acid Coulometry solution, sample N/A
preparation________________

Acetone Rinsing electrodes, cleaning filaments F003
and glassware______________

Adiponitrile Organic synthesis N/A
AG MP- I (trimethylarnine) Ion exchange resin N/A

AlmnmHeating blocks, capsules and standard N/A
solutions

Aluminum chloride Electrolytic solutions N/A
Aluminum nitrate nonahydrate Standard solutions N/A
Aluminum oxide Laboratory reagent (refractory) N/A
Aluminum sulfate Electrochemnical solutions N/A
Alundum (aluminum oxide) Chromatography columns N/A

Anmmonium acetate Analytical reagent N/A
Ammonium chloride Kjeldahl ammonia methods N/A
Ammonium dichromate Electrochernical solution D007
Amnmonium fluoride Fluoride ion standard N/A
Ammonium hydroxide Liquid pH adjustment N/A
Anmmonium molybdate Oxidizing acid, may be disposed in N/A

S~~~~~~~~liquid waste stream ______________

Ammonium oxalate Chelatin agent N/A
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EPA Hazaridouis Waste
Cheiicai/Comound DescriptioiifUselSource 7nbr

Amm-uonium phosphate, dibasic Process chemrical N/A
Ammonium thiocyanate Process chemnical possibly used in Cs N/A

scavenging not from electroplating
Ammonium vanadate Used as reagent in potentiometric N/A

methods.
Arsenic oxide Laboratory reagent D004
Arsenious acid Electrochenical methods. D004
Asbestos Flame protection for glove box floors, N/A

and lab ware
Ascarite (sodium hydroxide silica)/ Removal of CO2 in gas N/A
Malcosorb chromatograph!y
Ascorbic acid Electrolytic solutions N/A
Barium carbonate Laboratory reagent D005
Barium chloride Precipitating reagent. D005
Barium hydroxide PH adjustments in solutions. D005
Barium nitrate Laboratory reagent D005
Benzene Carbonization of mass spectrometric F005

filaments, cleaning agent.
Beryllium Standard materials N/A
Black sealing wax Sealant for gas line testing N/A
Boric acid Sample preparation N/A
Boron carbide Laboratory reagent N/A
Bromocresol purple Titrations N/A
Butyl alcohol, ni- Solvent and used in microscopy with F003

paraffin
Cadmium Emidssion spectrometric standard D006

material, neutron shielding

Cadmidum nitrate Emission spectrometric standard D006
material

Calcium carbonate Buffering agent N/A
Calcium chloride Chloride standard material (solution) N/A
Calcium hydroxide pH adjustment in solution N/A
Calcium nitrate Spectrometric standard material N/A
Calcium sulfate Laboratory reagent N/A
Calcium tartrate Laboratory Reagent N/A
Calgon (sodium hexametaphosphate) Used to reduce surface tension for N/A

particle size analysis.
Carbon tetrachloride Metal and sample cleaning. Fool1
N-Carboxymethyl-N'-(2- Complexing agent N/A
hydroxyethyl)-N,N'-

Carboxymnethylim-ine-bis- Complexing agent N/A

Ceric ammonium nitrate Process chemical N/A
Ceric nitrate Spectrometric standard material N/A
Ceric sulfate Laboratory reagent N/A
Ceric oxide Work with metals and glass N/A
Cerous nitrate/Cesium nitrate Spectrometric standard material {N/A
Chromiic acid Used in chrome plating. ID007
Chromium chloride Spectroinetris standard material D007
Chromium trioxide Oxidant and hardening agent D007
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-hriilcmon Deci EPA Hazardous'Waste
Chemicl/Compund - escritionfUselSourceNu er

Chioroacetic acid Used in sulfur analysis and as N/A
laboratory chemical _____________

Chloroforn/trichloromethane Used as cleaning agent, and as an D022
____________________________ oranic solvent.

Citric acid PH adjustment and chelating agent N/A
Corn oil mist Used in radiological clean up N/A
Copper Tubing and used in sulfur combustion N/A

__________________________methods.

Copper nitrate Spectrometric standard material N/A
Copper oxide Combustion gas chromatography N/A
Cresols Sludge contaminants F004
CyDTA, trans-I ,2-Cyclohexanediamine - Chelating agent N/A
N,N,N',N'-tetra acetic acid, monohydrate _____________________ ________________

Cyclohexane Extractant N/A
Devarda's alloy (Al, Cu, Zn) Metal work N/A
D- 19 [Kodak] Developer Photographic work (emission N/A

spectrometry)
Diatomaceous earth Absorbent material N/A
Dibutyl butyl phosphonate Reagent N/A
1 ,2-dichloroethane, ethylene Reagent, metal cleaning D028
dichloride ________________

Diethylhexylorthophosphoric acid Chelating and pH adjustment N/A
Dimethyldichlorosilane Gas chromatography agent N/A
Dimethlglyoxime Chelating agent N/A
2,4-Dinitrophenol Reagent N/A
Dithiol (3,4-dimercaptotoluene) Tungsten extractant N/A
Dithiol-amyl acetate Tungsten extractant N/A
Dowex-1 X-3, X-4 (Trimethyl Anion exchange chromatography N/A
ammonium functional grouping
chloride form) resin
Dowex 50 (IX Resin) (Sulfonate Ion exchange resin N/A
polystyrene divinyl benzene) ____________

Drierite (Calcium sulfate) Combustion gas chromatography N/A
Ethanol Cleaning filaments and glassware N/A
Ether Laboratory reagent N/A
Ethylenedinitridotetraacetic acid Chelating agent N/A
Ethylene oxyethylenenitril otetraacetic Complexing agent N/A
acid
Ferric amnmonium sulfate Ion specific electrode methods for N/A

_______________________________chloride
Ferric chloride Laboratory reagent N/A
Ferric nitrate Spectrometric standard material N/A
Ferric oxide Laboratory reagent N/A
Ferric sulfate Laboratory reagent N/A
Ferrous amnmonium sulfate Determination of Pu by potentiometry N/A

and sample preparation
Ferrous chloride Electrolytic solution N/A
Ferrous sulfate U yptnio 2ety N/A
Formic acid Reagent N/A
Gallium oxide Impurities by emission spectrometry N/A
Gluconic acid IMetal cleaning, bottle washing N/A
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Chemical/Compound Dpscriotion/U se/86ur~e -EAhzrdu at
Numbers

Glycerin Used in particle size determinations N/A
Gold Microelectrodes N/A
Graphite Crucibles, electrodes N/A
Hexane Liquid extraction and solvent N/A
Hydrazine Process chemical (PUREX) N/A
Hydrochloric acid Electrochemical solution and sample N/A

______________________________preparation ________________

Hydrofluoric acid Oxidizing reactions, sample N/A
preparation _______________

Hydrogen peroxide Oxidizing agent N/A
Hydrojodic acid N/A
Hydroxylamine hydrochloride Organic synthesis, photographic N/A

developer ______________

Hydroxylamrinfe nitrate Laboratory reagent N/A
Iodine Laboratory reagent N/A
Iron Standard material N/A
Kerosene Process chemical (PUREX) N/A
Kodak Developer D-1a Photographic plate development N/A
Kodak Photoflo propylene glycol or Dispersant and wetting agent N/A
ethylene glycol and P-tert-
octylphenoxy polyethioxyethyl
alcohola___________________________________
Kodak solubilizing agent SA-2" Solubilizing agent N/A
KP-140 (paint w/ZnO/halogenated Resin solvent, paint N/A
hydrocarbons)
Isopropyl alcohol Cleaning mass spectrometer filaments N/A

and used in density and porosity
sample preparation _____________

Lanthanum. nitrate Laboratory reagent N/A
Lanthanum-neodymnium nitrate Laboratory reagent N/A
Lead Spectrometric standard material, D008

shielding, circuit boards, solder, leaded
gloves

Lead acetate Laboratory reagent D008
Lead chloride Laboratory reagent DOO8
Lead nitrate Spectrometric standard material D008
Lead oxide Laboratory reagent D008
Linde AW-500 resin (Aluminum Ion exchange resin N/A
silicate)
Lithium sulfate Spectrometric standard material N/A
Magnesium Spectrometric standard material N/A
Magnesium nitrate Spectrometric standard material N/A
Magnesium oxide Laboratory reagent N/A
Magnesium perchlorate Thermogravimetric methods and water N/A

determinations by coulometry _____________

Manganese dioxide -Laboratory reagent N/A
Manganous chloride Laboratory reagent N/A
Manganous nitrate Spectrometric standard material N/A
Manganous sulfate Reagent N/A
Mannitol Reagent N/A
Mercury Electrodes, thermometers, batteries D009

Page 27 of 80



HNF-30810, Revision 1
RLM325D

Cheii ~ -EPA :faa us Waste
Geical/Compound Description/Use/Source Nmes

Mercuric iodide Nessler's reagent used in Kjeldahl D009
ammonia determinations

Mercuric nitrate Laboratory reagent D009
Mercuric oxide Laboratory reagent D009
Mercuricthiocyanate Ion selective electrode reagent. D009
Mercurous sulfate Reference electrodes D009
Metaldi fluid (Propylene glycol) Dispersing agent N/A
Methanol Cleaning and drying glassware F003
Methylene chloride Reagent, solvent FOOl, F002
Methyl ethyl ketone Reagent, solvent F005
Methyl isobutyl ketone Reagent, solvent F003
Methyl lactic acid Laboratory reagent N/A
Mineral oil Reagent N/A
Molybdenum Spectrometric standard material N/A
Molybdic acid Laboratory reagent N/A
Naphthalene Laboratory reagent N/A
Natrasorb, clay Container material, desiccant, used in N/A

oil absorption
Neodymium nitrate Spectrometric standard material N/A
Neodymium oxide Spectrometric standard material N/A
Nickel bromide Reagent N/A

Niklu hoieSpectrometric standard material N/A
Nickelous nitrate Laboratory reagent N/A
Nitricacid Sample dissolution, eluant for ion N/A

__________________________exchange

Nitrous acid Eluant for ion exchange N/A
Nitrilotriaceticacid Chelating acid N/A
Normal paraffin hydrocarbon PUREX process chemical used for N/A

liquid-liquid extraction
Oleic acid Lubricant N/A
Oxalic. acid Chelating acid N/A
Pentachlorophenol Herbicide, wood preservative D037
Pentasodium diethylene triamine Chelating acid N/A
pentaactate (DPTA)____ ________

Perchloric acid Sample preparation for emission N/A
__________________________spectrometry

Periodic acid Laboratory reagent N/A
Phenol _______________ Reagent N/A

Phosphoric acid Used in potentiometric methods N/A
Phosphorous pentoxide Used in sample preparation and for gas N/A

__________________________chromatography

Platinum Crucibles, sample boats N/A
Portland cement Solidifying agent for liquid wastes N/A
Potassium acetate Buffer solution, dehydration N/A
Potassium bicarbonate Neutralization, reagent N/A
Potassium carbonate Dehydrating agent N/A
Potassium chlorate Laboratory reagent N/A
Potassium chloride Used as a control standard for ion N/A

selective electrode methods.________________

Potassium dichromate Used in potentiometric methods, D007
Iphotochemical pro0cessing.
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EPA Hzardous Waste
Chemical/Compound Descriptioi/Use/Source ~iibr

Potassium ferrocyamide Fixative in photography, metal cleaner. N/A
Potassium fluoride Organic synthesis N/A
Potassium hydroxide Electrolyte fuel cells N/A
Potassium iodate Used in Iodornetry N/A
Potassium iodide 'Used in Iodometry N/A
Potassium permanganate Lab reagent, decontamination agent N/A
Potassium phosphate, tribasic Process chemical, lab reagent N/A
Potassium pyrosulfate Sample preparation flux N/A
Potassium sodium tartrate Laboratory reagent N/A
Primafloc A 1O (acrylic polymers, Laboratory reagent N/A
monomers, water) __________________

SiiaglChromatographic separations, N/A
dehydrating agent.

Silver cleaning paste Cleaning electrodes DOl
Silver cyanide Plating DOJ I
Silver nitrate Spectrometric standard material DOll
Silver oxide Reagent for amperometric Pu D0ll

determnination ________________

Silv~er sulfate Laboratory reagent DO 11
Sodium acetate Laboratory reagent N/A
Sodium aluminate Cleaning compound N/A
Sodium arsenite Dying reagent D004
Sodium bicarbonate Buffer solutions N/A
Sodium bisulfate Dying agent N/A
Sodium bisulfite Reducing agent N/A
Sodium borate Flame retardant N/A
Sodium carbonate Cleaning prep N/A
Sodium chloride Precipitation agent N/A
Sodium citrate Chelating agent N/A
Sodium dichromate Electrochemical reagent D007
Sodium fluoride Standard material for ion selective N/A

electrode methods and carrier for
emission spectrometry ______________

Sodium formaldehyde sulfoxylate Laboratory reagent N/A
Sodium hydroxide Solution preparation and pH N/A

adjustments
Sodium hypochlorite Laboratory reagent N/A
Sodium iodide Laboratory reagent N/A
Sodium nitrate Process chemical N/A
Sodium nitrite Process chemical N/A
Sodium oxalate Chelating agent, lab reagent N/A
Sodium phosphate Reagent, metal cleaner N/A
Sodium phosphite Laboratory reagent N/A
Sodium pyrophosphate Reagent, metal cleaner N/A
Sodium selenate Laboratory reagent D010
Sodium silicate Laboratory reagent N/A

Sodium sulfate Calibration standard material N/A
Sodium tartrate Water determination by coulometry N/A
Sodium tungstate Reagent N/A
Stainless steel Tubing ,standard materials, and alpha N/A

spectrometry samle disks
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ChemicallCompoundf ' DescriptionfUse/Source i EPAIhazardous'Waste
-Numbers

Stannic chloride Rieagent N/A
Staninous chloride Spectrometric standard material N/A
Strontium nitrate Laboratory reagent N/A
Sugar (sucrose, glucose) Used in mass spec for Pu/U and test of N/A

ammonia destruction for the PUREX
process

Sulfur Mercury clean up reagent N/A
Sulfuric acid Sample preparation N/A
Sulfur dioxide Laboratory reagent N/A
Tetrasodium ethylene Chelating agent N/A
diamiinetetraacetate
Tetraphenyl boron Laboratory reagent N/A
Thenoyltrifluoroacetone Laboratory reagent N/A
Thoriumn nitrate Laboratory reagent N/A
Tin Capsules, spectrometric standard N/A

material______________

Tide detergentt Cleansing solution N/A
TISAB III Buffer solution N/A
Titanium chloride Spectronmetric standard material N/A
Titanium (di)oxide Standard, ceramics, decontamination N/A
Toluene Extractant and cleaning for mass F005

_____________________________spectrometer filaments.

Tributyiphosphate Liquid-liquid extraction and studies of 'N/A
PUREX processes.

Trichloroethane,-1 - 1-1 Reagent, solvent FOOl, F002

1, 1,2-trichloro- 1,2,2-trifluo~roethane Reagent, solvent F002
Tri-iso-octylamine Liquid-liquid extraction N/A
Tri-n-octylamine Liquid-liquid extraction N/A
Tris(hydroxymethyl)amiinomethane Buffer N/A
(THAM)
Trisodiumn hydroxyethyl ethylene- Chelating agent N/A
diamine triacetate (HEDTA)
Turco alkaline (rust remover) (NaOH Rust remover N/A
and kerosene)
Tu~ngsten oxide Spectrometric standard material N/A
Turco Deseal Zit 2 (methylene Decontamination FOOl, F002
chloride and aceticacid)C
Turco Fabrifllm (toluene, butanol, Decontamination paint F005,1F003
isopropanol, acetone)' __________________

Turco Plaudit' Decontamination N/A
Turco 4502 D (KOH, K2CrO4, Decontamination N/A
KMnO4C
Turco 4518 (Sodiumdodecyl benzene Decontamination paint N/A
sulfonate)c
Uranyl nitrate Extractant N/A

Uranium oxide Accelerator for pyrohydrolysis N/A
Urea Electrolytic solution N/A
Vanadium Spectrometric standard material N/A
Vanadium pentoxide Sample preparation flux N/A

Vanadyl sulfate U by potentiometric titration N/A

Vinyl chloride Sludge contaminant D043
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Chemnical/Conpounid - KWDescritionUse/Source EAHzrduMat

Xylene Liquid-liquid extraction, solvent F003
Yttrium nitrate Laboratory reagent N/A
Zeolon 900 Resin (Aluminum Ion exchange resin N/A
silicate) _________________
Zinc chloride Spectromnetric standard material N/A
Zinc nitrate Spectrometric standard material N/A
Zinc oxide Laboratory reagent N/A
Zirconium Cladding material N/A
Zirconyl nitrate Spectrometric standard material N/A
'Kodak"M is a registered trademark of the Eastman Kodak Company
b Tideg is a registered trademark of the Proctor & Gamble Company
CTurco® is a registered trademark of the Purex Corporation

The RLM325D waste stream is not mixed with hazardous waste from specific sources (40 CFR
261.32), discarded commercial chemical products (e.g., U134 hydrofluoric acid), an
off-specification species, container residue, or a spill residue thereof (40 CFR 261.33). Chemical
products at the 325 Building were maintained outside of gloveboxes to avoid radiologically
contaminating the material and to facilitate disposal. Therefore, the P, U, and K HWNs do not
apply to this waste stream. TRU-SPO-1 1.9-0828200638735

In addition to the chemicals used by 325 Building process, EPA hazardous waste numbers for
1 ,4-dichlorobenzene (D027), 1,1 -dichloroethlylene (D029), 2,4-dinitrotoluene (D030), and
hexachioroethane (D034) were assigned to the containers based on their presence in samples
(i.e., tank sludge) analyzed at the 325 Building and chemicals treated in the HWTU.

Based on the review of waste management practices in the 325 Building, all waste has been
conservatively determined to exhibit toxic characteristics (D codes) per 40 CFR 261.30 and F-
listed per 40 CFR 261.31. No container in this waste stream exhibits P, U, or K listed waste
codes per 40 CFR 261.32 - 261.33.

3.7.1 Characteristic of Ignitability

The debris materials in this waste stream do not meet the definition of ignitability as defined in
40 CFR 261.2 1. The materials are not liquid, and radiography and/or visual examination is
performed to ensure the absence of free liquids. The materials are not capable of causing fire
through friction or absorption of moisture. The materials in this waste stream are therefore not
ignitable DOWl wastes. Potentially ignitable compounds were managed at the facility; however,
these materials were absorbed, deactivated, and solidified, as necessary. Any drum identified'
with free liquids or reagents will be segregated from the waste stream during confirmation and
will not be eligible for disposal at WIPP until further characterization and/or processing is

condcte to emoe th chractrisic.TRU-SP0-1 1.9-0701200436625, TRU-SPO-1 1 .9-0707200430240, TRU-SPO-1 1.9-

0708200438712, TRU-SPO-1 1.9.0708200440354
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3.7.2 Characteristic of Corrosivity

The debris materials in this waste stream do not meet the definition of corrosivity as defined in
40 CFR 261.22. The materials are not liquid, and radiography and/or visual examination is
performed to ensure the absence of free liquids. The material in this waste stream is therefore
not corrosive waste @0O02). Potentially corrosive reagents were managed by the laboratory;
however, these materials were neutralized, absorbed, deactivated, and solidified, as necessary.
Any drumn identified with free liquids or reagents will be segregated from the waste stream
during confirmation and will not be eligible for disposal at WIPP until further characterization
and/or processing is conducted to remove the characteristic. TRU-5P0-1 1.9-0701200436625, TRU-SPO-1 1.9-

0707200430240, TRU-5P0-1 1.9-0708200438712, TRU-5P0-I 1.9-0708200440354

3.7.3 Characteristic of Reactivity

The debris materials in this waste stream do not meet the definition of reactivity as defined in 40
CER 261.23. The materials are stable and.will not undergo violent chemical change. The
materials will not react violently with water, form potentially explosive mixtures with water, or
generate toxic gases, vapors, or fuames when mixed with water. Debris materials in this waste
stream which came in contact with cyanide materials are not capable of detonation or explosive
reaction. Sulfides were not used in the 325 Building. Numerous resins were used during
operations in the facility; however only small (milliliter) quantities would have been placed into
the waste. Reactive metals and alloys were reacted prior to disposal and potentially reactive
reagents were not placed into the waste. The material in this waste stream are therefore not
reactive (D003) waste. TRU-SPO-1 1.9-0701200436625, TRU-SPO-1 1.9-0707200430240, TRU-5P0-1 1.9-0708200440354

3.7.4 Toxicity Characteristic

Based on the review of chemical usage in the 325 Building and review of Waste Disposal
Records and Contents Inventory Sheets, waste stream RLM325D may contain debris comprised
of or contaminated with toxicity characteristic compounds as defined in 40 CER 261.24.

This waste stream exhibits the characteristic of toxicty per 40 CER 261.24. Table 4 identifies the
toxicity characteristic chemicals used in 325 Building processes and their sources. These
chemicals contaminate the waste, but the chemical itself was not discarded in this waste stream
as conmnercial chemical product, an off specification commercial chemical product, or a
container residue or spill residue thereof TRU-SPI-1 1.9-0828200638735, TRU-SPO-1 1.9-0706200430656, TRU-SPO-

11.4.9-1019200652369, TRU-5P0-1 1.9-0708200441084, TRU-SPO-1 1.9-1026200650860

Note that for constituents that carry both a Di- and an F- HW*N (for example, carbon tetrachloride
carries both D019 and F001/F002 HWNs), the more conservative F- HWVN is applied. These
constituents are discussed in the listed waste section.
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Table 4 - Toxicity Characteristic Chemicals Present in RLM325D Waste

Chemical H"N -Source

Arsenic D004 Used in some electrochemical processes and in laboratory reagents
Barium D005 Used as a laboratory reagent, precipitating reagent, and used to adjust

pH of laboratory solutions
Cadmium D006 Used as an emission spectrometric standard material and neutron

shielding
Chromium D007 Used as a spectrometric standard material, for metal cleaning during

fuel canning (as sodium dichromate), in laboratory reagents, as an
oxidant for plutonium, and as a hardening agent

LeadD008 Used as a spectrometric standard material, present in solder and in
c ircuit boards, present in leaded rubber gloves, and used as shielding

Mercury D009 Used in laboratory reagents, thermometers, fluorescent tubes,
_________________electrodes, and batteries

Selenium D01 0 Present in laboratory reagents
Silver DOll Used as a spectrometric standard material, in laboratory reagents, and

used in batteries and electrodes
Chloroform D022 Used as a cleaning agent and in metal cleaning, also identified in tank

waste samples
1 ,4-Dichlorobenzene D027 Identified in tank waste samples and in materials treated in the

HWTU
1 ,2-Dichloroethane D028 Used as a chemical reagent and in metal cleaning
1, 1 -Dichloroethylene D029 Identified in tank waste samples and in materials treated in the

I-IWTU
2,4-Dinitrotoluene D030 Identified in tank waste samples and in materials treated in the

HWTU
Hexachloroethane D034 Identified in tank waste samples and in materials treated in the

HWTU
Pentachiorophenol D037 Used as a wood preservative and included in the 325 Building

chemical inventory
Vinyl chloride D043 Found as a contaminant in tank waste samples

Beryllium was present in standards used at the 325 Building, and some of these standards may
have been disposed of in the RLM325D waste stream; however, in this form it would be present
in trace amounts and in forms other than as a pure metal or oxide. Beryllium may be present in
trace levels (i.e., < 1 weight percent) in the waste, as it was a trace constituent in tank waste
samples analyzed in the 325 Building. Because beryllium may be present as a constituent of
tank waste samples and not as a discarded commercial chemical'product, the PO015 HWN is not

apidTRU-SPO-I 1.9-0828200638735, TRU-SPO-1 1.9-0708200436028, TRU-TS-1 1.4.3-0428199949492

3.7.5 Listed Hazardous Waste Numbers

Waste stream RLM325D was mixed with or derived from F-listed hazardous wastes from non-
specific sources listed in 40 CFR 261.3 1. Solvents were used in Building 325 and contributed to
the F-listed HWNs applied to this stream. Based on the use of these chemicals during operations
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in the 325 Building, F-listed HWANs are assigned to this waste stream based on AK. These TU
chemicals, the corresponding HWNs, and sources of the contamination are listed in Table 5 .TR
SPO-I 1.9-0707200432862, TRU-SPO-1 1.9-0828200638735, TRU-SPO-1 1.9-0706200430656, TRU-SPO-1 1.4.9-1019200652369, TRU-SPO-

1 1.9-0708200441 084, TRU-WST-1 1.4.3-0531200633612, TRU-SPO-1 1.9-1026200650860

Table 5 - Listed Waste Constituents Present in the RLM325D Waste Stream

Chemical HWVNSore-
Benzene F005 Used as a cleaning agent
Carbon tetrachloride FOOl Used as a cleaning agent for metals and samples, also used in various

p___ putonium separation processes
Cresols F004 Used as a tank cleaning agent
Methylene chloride F002 Used as a decontamination agent
Methyl ethyl ketone FOOS Used as a solvent in the REDOX facility and discharged to the tank

farms
Toluene F005 Used as an extractant and cleaning agent
1, 1,1 -Trichloroethane FOOl1, Used in crane cleaning operations and discharged to the tank farms

_________________F002

1, 1,2-Trichloro- 1,2,2-- F002 Used in laboratory operations
trifluoroethane
Acetone F003 Used to dry glassware and rinse electrodes and as a cleaning agent
n-Butanol F003 Used with paraffin in microscopy
Methanol F003 Used as a cleaning and drying agent for glassware
Methyl isobutyl ketone F003 Used as an extractant at the REDOX facility
Xylene F003 Used to dry glassware and in liquid-liquid extraction

The F003 HWvN is applied conservatively to the RLM325D waste stream on the basis of the
F003-listed solvents used in the Building 325 Facility and potential presence in tank farms waste.
Although this HWAN is applied, neither contaminated waste items nor the RLM325D waste
stream are ignitable as packaged for disposal. TRU-PO-19082820038735, TRU-WST-1.430531200633612

3.7.6 Washington State Toxic and Dangerous Waste Determination

The Washington Administrative Code Dangerous Waste Regulations, Chapter 173-303-100(5),
describe the approach for evaluating a toxic constituent(s) to determine whether the code for a
Washington Toxic Waste should be assigned to the waste in the absence of assigned EPA
HWTNs. However, because corresponding EPA HWsNs are applied to the RLM325D waste
stream, the Washington state-specific waste codes are not applied. TRU-SPO-1 1.9-0828200638735

3.7.7 Toxic Substances Control Act

Based on the review of waste management practices and container documentation, waste
containers from 325 Building operations may contain polychlorinated biphenyl (PCB)
contaminated materials. Materials that indicate the presence of PCB contamination, such as
transformers and light ballasts, were not specifically identified in the container documentation.
However, light ballasts were not segregated from TRU waste until the early 1 980s a nd may be
present in the containers generated before this time. Containers that contain PCBs will be
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managed and shipped in accordance with the PCB disposal requirements in the WIPP-WAC. TRU-
SPO-1 1.9-070120043662 ,TYRU-SPO-1 1-9-0707200430240, TRIJ-SPO-1 1.9-0706200430656

At the time the 325 Building was constructed, asbestos was a common constituent of floor tiles and
pipe insulation, and was also used as insulation in laboratory heaters. Because of this, and because
these items may have been placed in waste containers during glovebox cleanout, as failed
equipment, or during facility maintenance, the RLM325D waste stream may contain asbestos.

3.8 Radionuclides

The Building 325 Facility provided radiochemistry support to the entire Hanford Site. A review
was made of radionuclides analyzed at the Building 325 Facility based upon AK source
documents. All of the WIPP-tracked radionuclides (i.e., Am-241, Pu-238, Pu-239, Pu-240, Pu-
242, U-233, U-234, U-23 8, Cs- 137, and Sr-90) are expected to be present in the RLM325D
waste stream. Based on the 24 containers initially examined and the frequency and mass of the
isotopes detected, the two most prevalent isotopes present in the waste stream are Pu-239 and
Pu-240 (although the total mass of^U-238 detected was greater than the mass of Pu-240 detected,
U-238 was detected in less than 30 percent of the 24 containers initially evaluated and Pu-240
was detected in 100 percent of those containers).

Isotopic distributions for plutonium, uranium, and americium in waste from the 325 Building are
presented in Table 6. These distributions were calculated on a weight percent basis using data
results from samples collected from tanks at the PUREX facility as contained in the Tank Waste
Inventory Network System (TWINS) Best Basis Inventory (BBI). This data was used because
the majority of the uranium processing and plutonium recovery at the Hanford Site was
performed at the PUREX facility and the 325 Building provided radiochemistry support (i.e.,
sample analysis) to the entire Hanford Site (including PUREX); thus waste from the 325
Building would be contaminated with radionuclides arising from the PUREX tanks.

The BBI database query included all radionuclides analyzed at the 325 Building. Weight
percentages of the WIPP-tracked isotopes, and Am-243, Pu-241, U-232, U-235, and U-236)
were calculated by summing the total curies of each individual isotope and dividing by the
specific activity to obtain a gram value. Each isotope total gram value was then divided by the
total gram value of the respective isotope "family" (i.e., plutonium, uranium, and americium) to
obtain the weight percent for the individual isotopes. TRU-SPO-1 1.9-1010200634280, TRU-SPO-II1.4.1-

1010200654350, TRU-TS-1 1.4.3-0422199949473
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Table 6 - Plutonium and Uranium Isotopic Distributions

P-lutonium--and Assoicated Distributfions Uranium[Distributions
IstoeWt % Distribution j Isope. i Wt % Distibntio

23Pu 0.024 23U Trace
239PU 93.2 233u 0.004

___________ 6.46 234U 0.007
24 1PU 0.21 23.)u 0.80
242_______U _ 0.03 6 Z~U 0.05

Am________ 99.16 3899.10

Acceptable knowledge was needed to quantify the amount of U-234 expected in individual
containers to comply with WIPP-WAC reporting requirements. Scaling factors were determined
or developed using historical data. The scaling factors for these activity relationships are as

follows: TRU-SPO-I 1.9-0429200249094

" U-234/U-235 -30
" U-234/UJ-238 - 2

Trace amounts of cesium (Cs)- 13 7 and Sr-90 are also expected to be present in the waste stream.
Because Sr-90 cannot be detected during nondestructive radioassay, additional AK was
identified and reviewed to determine an appropriate scaling factor to be used to quantify the Sr-
90 present in the waste. A scaling factor of 1. 1 was identified as applicable to the RLM325D

wast stram.TRU-SPO-1 1 .9-0622200456967

In addition, because of the nature of the processes conducted and analyses performed in the 325
Building, a variety of other radionuclides may also be present in trace amounts. Because some
processes performed in the 325 Building included separating these and other radionuclides (e.g.,
Am-241, Cs-137, Sr-90) from high level waste, these nuclides may be present in certain
containers in greater than trace amounts. However, on a waste stream basis these radionuclides
are present in trace amounts, do not contribute significantly to the radiological hazard, and are
not the most prevalent isotopes in the waste. These radionuclides include:

0 1-131/132
* Ru- 103/106
* Y-90
* Pm-147
0 Radioactive lanthanum
* Radioactive mercury
* Ce-144
* Mn-54
o Co-60
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a Sb-125
* Cs-134
* Cm-244
0 K-40
* Amn-243
0 Ba-137ni
* Np-237
9 Na-22

3.9 Transuranic Waste Baseline Inventory Report

The RLM325D waste stream is identified in the Transuranic Waste Baseline Inventory Report-
2004 (TWBIR) under the following code numbers:TR-P-14.-020642

RL-Tl 10 RLW635 RL-W641 RL-W647 RL-W659 RL-W668
RL-W630 RL-W636 RL-W642 RL-W648 RL-W660 RL-W669
RL-W631 RL-W637 RL-W643 RL-W649 RL-W661 RL-W670
RL-W632 RL-W638 RL-W644 RL-W653 RL-W662 RL-W671
RL-W633 RL-W639 RL-W645 RL-W654 RL-W665 RL-W672
RL-W634 RL-W640 RL-W646 RL-W657 RL-W666 RL-W673
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Figure 1 - Location of Hanford Site
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Figure 2 - Location of Major Areas at the Hanford Site
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Figure 3 - 300 Area Layout

Pageh 760f08



- 0N
E UE

Z:2. C)or

00

(C
0-!4N

'fiw
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Figure 5 - Location of the HWTU and Shielded Analytical Laboratory (main floor)
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Figure 6 - Location of the SAL Tank in Room 32 (basemnxt)
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Figure 7 - Shielded Analytical Laboratory Tank and Ancillary Piping
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DMSR1216 RADIOGRAPHY DATA SHEET Page 1 of 2

WRPl-OP-0908 Rev. J-1

LBatch: Container ID: 0031161 Exam Type: Quick Scan

Vault: R RTR Res. Accept: Yes

LDA Detection &Resolution Acceptable: Yes Media Number:

Waste Stream: S3000 RLM325 WMCG: Homogeneous Solids

NMC: S3000 TRUCON Cd: RH225 PCB: No

Does Container Match Stream and WMC? Yes Estimated Volume Utilization %:99

Packaging: No Liner Layers of Confinement: None

rComments I Contents:

Prohibited Liquids: NONE

Prohibited Items: NONE

Comments:
NON DEBRIS>THAN 50% =< 60 MM PARTICLE SIZE, A 50 GAL LIQUID LINER W/PLUGGED HOLES=>4L
SEALED CONTAINER

Quick Scan Failure.

NDE Technician: Anderson, Aaron A

Signature: Exam Date: 09/03/2008

Independent observer (if applicable):

Signature: Date:



DMSR216 RADIOGRAPHY DATA SHEET Page 2 of 2

WRPl-OP-0908 Rev. J-1

TsigBthNo: Waste Container ID: 0031161

Exam Type: Quick Scan Container Weight (kg) 254.05

Waste Material Common Items Estimated
Parameters (Check box if itemn is in container) Weight

(kg)
13 Steel (packaging 35.40materials)

14Plastics (packaging
__ Materials)__________________________ 

______

Hand Tools IMask Filter Pipe Cans

Iron-Based F7Motor Pipe/tube Fitting Scissor -- Tubing
1- Metals/Alloys IIUtility Knife LCatalyst Pack __Wire Steel Plates

Inner Drum __Lab Equipment E Misc. Metals

4Other Inorganic j bobn Glass Bottles __Ceramics Glass Labware
Materials -. Broken Glass [7 Misc. lnorg

Aluminum-based
2 Metals/Alloys

F--
3 other Metals E.Dense Chips L1Scale Weights __Dense Pellets Misc. Lead

-Clotb __ Cardboard 1Paper Carton __ Wood
6 ellsc Paper __ Tape Roll _HiEPA Filters Paint Brush

12 Soils

10 organic Matrix

9 Inorganic Matrix

F-. Gloves Hose E Mat ILeaded Glove
7 Rubber

L1Stoppers EJShoe Covers Misc. Rubber

-Caps __Bag -1 Tygon Tubing Poly Bottles
8 Plastics (waste IPlexiglass Labware ElPVCE Cartons

maeil)Misc. Plastics LlPort Bags -UPP Pads

Note: Total weight of Waste Material Parameters plus weight of any
iprohibited liquids must equal container weight recorded above 0

Prohibited Items Present? (from Table 5)

[x NO YES - (record amounttype/location; if liquid present include estimated weight in kg)

See Comments
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Paukagell 0031161

t4DA Required fN-T NDA Complete Dt FAvailable to Slip

Spatial Handlling

Remnoved Date I UJ- . Facility ;-,I8W4C Unit T04 Mtodule 1

Purpose orsinhl>38

Repack

Vent Traclang Grp AlTreatment PathI

Asyfllfla F omplete PRABiws F Addiionl Isotopes FU235 FG r- FGC-

F~ile Name F Canpleted copee F-Competd

Notes

Ote GobasDeSionation Global$ IV Designtion Complete
Glob~al Description Rev# D ate De sinatjotn# Rev# Date

II or-



Addendum Request Form
Addendum to TSD Record

Description of Project Generating Waste:

Updating SWITS to indicate appropriate information for 3337, 85 gallon overpacks.

Package ID(s): See attachment
WRP_-85Gal -lnnerPkgWeight-stati only
(spreadsheet)

Date: November 20, 2008

Attachment(s):
*Email for Pat Baynes
*WRP_-85Gal-InnerPkgWeight-stati

only (spreadsheet)

Name: Amanda Ramirez

Description and reason for Changes:
1., Updating SWITS for 85 gallon drums with 55 gallon inner containers with integrity or

surface contamination to show the 55 gallon inner drum as waste components not
packaging.

2. Updating containers with valid assays to show correct Rad Flag in SWITS.
3. Updating containers ith valid assay in SWITS with ANTECH in the

RADNDASRCE.
4. Updating SWITS to indicate over pack reason.

This addendum describes new and/or revised data for waste managed at the Low-Level Burial
Grounds, Central Waste Complex, Waste Receiving and Processing Facility, and/or T Plant Complex.
This form, along with any attachments, documents official changes to the TSD Operating Record for
the solid waste oackaae(s) referenced.



Fw%2085%2OGallIon%200verpack%20waste%20weight%20versus%2OPackagi ng%20weight[1] .txt
From: Ramirez, Amanda i
sent: Monday, December 15, 2008 9:37 AM
To: Austin, Richard L
Subject: EW: 85 Gallon overpack waste weight versus Packaging weight
Attachments: Packaging weight Updates.xls

Rick,

This the information you will need to submit the revised addendum to attach this
email.

Thanks,

Amanda Ramirez
WSS Technical services manager
509-373-9348
M0281, 120, MSIN T4-09

---original message --
From: Weston, Nancy L
sent: Thursday December 11, 2008 9:30 AM
TO: Ramirez, Amanda i; swan, Rhonda i (Roni)
CC: Triner, Glen c
subject: Fw: 85 Gallon overpack( waste weight versus Packaging weight

The attached spreadsheet shows the items that will be updated for each of the
containers. The plan
is to have the programmers remove the packaging components highlighted in green and
replace it
with a waste component as highlighted in blue. The weight from the item would be
removed from
packaging weight to the waste weight. we would adjust the waste component weight
but we would
not recalculate the weight percents (this would be the same type of process as when
we do a global
Update). we would do a recalculation on the RAD details. The derived TRU/LLW on
the RAD
Detail screen would be copied to the RAD Regulation flag on the basic tab.

Please confirm that these are the changes requested and that it is okay to go ahead
with the request.

Thanks,

Nancy Weston
Production, Data and Integration
Phone: 372-0574

----original message --
From: Baynes, Patrick A
sent: Tuesday, December 09, 2008 10:39 AM
TO: Weston, Nancy L; Ramirez, Amanda J
CC: Bailey, Kevin B; simiele, Connie 3; DeRosa, David C; Baynes, Patrick A; Triner,
Glen C;
Bannister, Roland J; swan, Rhonda 3 (Roni); Nester, Dean E
subject: RE: 85 Gallon overpack waste weight versus Packaging weight

Nancy and Amanda

WE have received the OK to implement this recommendation. Please proceed.
Page 1



Fw%2085%2OGal lon%200verpack%20waste%20weight%2Oversus%2OPackaging%2wei ghtEll.txt

Thanks

Patrick

---original message --
From: Baynes, Patrick A
sent: Thursday, November 06, 2008 10:25 AM
TO: Ramirez, Amanda J; Triner, Glen C; Bannister, Roland 3; swan, Rhonda J (Roni);
Nester, Dean E
Cc: Weston, Nancy L; Bailey, Kevin B
subject: 85 Gallon Overpack Waste weight versus Packaging weight

To Addressees:

This is the file we discussed in our Tuesday afternoon meeting. it is the list of
Retri eval overpacked
containers with the inner container listed as Packaging weight versus waste weight.
There are a
total of 3337 containers in this condition.

most of those (3123) have been overpacked due to container integrity issues. we
propose to have
Nancy Weston change those from Packaging weight to waste weight.

in addition, Kevin identified the containers (1072) that have a valid assay. If the
calculated Rad code
changes from TRU to LLW, the Rad code Flag should be changed also for the containers
with a
valid assay.

There are several containers (586) that have a valid assay with an ANTECH assay
number but do not
have the RAD-NDA-SRCE identified. These should be changed to "ANTECH".

There are also several containers (100) that did not have the reason for Overpack in
the
PTRLLCOMMENTS field. Kevin pulled the data sheets from IDMS and has identified the
Overpack
reason. Those should be added to SWITS.

Please use the voting buttons to let me know if you concur with these
recommendations. Based on
your responses, I will forward this to Nancy Weston so she can get the SWITS
programmers to make
these changes.

Thanks

Patrick

Page 2
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Addendum Request Form
Addendum to TSD Record

Description of Project Generating Waste: TRUM drums assayed and quick scanned at
WRAP.

Package ID(s): See attached PIN list.

Date: 4/10109

Attachment(s): R310 before and after downloads

Name: Markus H. McGrath

Signature/date: jx /oA

Description and reason for Changes:
NDE(QUICK SCAN)/NDA via DMS to SWITS data download Selected Routine Type as N
and Routine % as 100 and filled in the Stabilized field when required.

This addendum describes new and/or revised data for waste managed at the Low-Level Burial
Grounds, Central Waste Complex, Waste Receiving and Processing Facility, and/or T Plant Complex.
This form, along with any attachments, documents official changes to the TSD Operating Record for
the solid waste Dackaae(s) referenced.

ADDENDUM



DRUM PIN
0-1166
0-1197
0-1200
0-1206
0030851
0031159
0031161
0034274
00343901

00563371

ADDENDUM
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1.0 INTRODUCTION

This waste stream information bulletin provides a description of the solids waste stream
S3000 RLM325 that will undergo Waste Receiving and Processing (WRAP) characterization
(i.e., quick scan and nondestructive assay [NDA]). These activities will identify any prohibited
items and ensure the waste is transuranic (TRU) before the waste is repackaged and/or
deemed certifiable for Waste Isolation Pilot Plant (WIPP) characterization by the Central
Characterization Project (CCP).

2.0 PURPOSE

The purpose of this information bulletin is to ensure TRU Repackaging Project personnel
understand and recognize the description of the S3000 RLM325 waste stream.

3.0 INSTRUCTIONS TO TRAINEE

Acknowledge completion of reading this information bulletin by signed documentation, e-mail, or
electronically, as applicable.

4.0 OBJECTIVE

Upon reading this information bulletin, personnel will have the correct information to support
characterization and repackaging of S3000 RLM325 waste stream and to perform their
responsibilities in accordance with the Hanford Site Transuranic Waste Repackaging Project.

4.1 Enabling Objectives

After reviewing this information bulletin, personnel will be able to identify the following:

" Generating process
" Waste stream description and waste matrix code
* Waste packaging and handling
" U.S. Environmental Protection Agency (EPA) hazardous waste numbers (HWNs) and

Washington State Dangerous Waste codes present in the waste
" Toxic Substances Control Act of 1976 (TSCA) regulated - polychlorinated biphenyls

(PCBs) associated with the waste
* Radionuclides present
* AK information related to the waste

5.0 HISTORICAL BACKGROUND

The 325 Radiochemistry Building was built in 1953 to safely house and handle multi-curie or
high activity radiochemical development work. The High-Level Radiochemistry Annex was
added to the facility in 1959 and 1960. Combined, these two analytical operations were the
largest of Hanford's laboratories. Analyses were performed in gloveboxes, fume hoods, and hot
cells using a wide variety of general chemical and physical tests. The 325 Facility has had a
transient operating history, first operated by Hanford Works from 1953 until 1965, when
operations were transferred to Battelle Northwest Laboratories (BNWL). In 1970, operations
were split between BNWL and Westinghouse Hanford and remained in this configuration until



Rev. 0, Chg.O TRU -lB- 0-010 Page 6 of 13

325 Radiochemistry Building Comprehensive Homogenous Solids
Waste Stream S3000 RLM325

Published Date: 5/7/10 Effective Date: 5/7/10

the entire laboratory was transferred to the current contractor, Pacific Northwest National
Laboratories (PNNL), in1987.

6.0 WASTE GENERATING PROCESS

The 325 Facility waste streams were generated from laboratory examinations and studies that
supported the plutonium defense cycle. The solids waste stream, S3000 RLM325, has
containers which were reassigned from the debris waste stream, RLM325D, because they
contained more than 50 percent by volume homogeneous solids. Processes supported and
hazardous materials used at 325 Facility included, but are not limited to, the following:

" Bismuth Phosphate Process: nitric acid, phosphoric acid, hydrofluoric acid, oxalic acid,
and sodium dlichromate

" REDOX process: hexone, aluminum nitrate, ammonium nitrate, nitric acid, sulfuric acid,
and oxalic acid

" Metal Recovery & PU REX (processes are very similar): tri-butyl phosphate, kerosene,
nitric acid, oxalic acid, ammonium fluoride, sodium hydroxide, sulfuric acid, and
ammonium nitrate

" RECUPLEX Process: tri-butyl phosphate, carbon tetrachloride, nitric acid, oxalic acid,
and hydrofluoric acid

" PRF Process (Plutonium Reclamation Facility): dibutyl butyl phosphonate, butanol,
kerosene, and phosphoric acid

* N Reactor (tests of fuel iodine control): paraffin hydrocarbon, nitric acid, mercury, silver,
aluminum, elemental iodine

These analyses used a wide variety of electrochemical, spectrophotometric, potentiometric,
amperometric, and physical tests that generated primarily inorganic and organic debris waste
materials. Materials associated with waste packaging include plastic liners and absorbents
(Cleanup-IV, vermiculite, and diatomaceous earth).

The S3000 RL325 waste stream consists of absorbed liquids and sample residues from fuel
pellets, tank wastes, ceramics, and grouted plutonium in cans that have been placed in
55-gallon drums. Sample residues (e.g., unused samples) generated during laboratory
operations are present and were neutralized and solidified using nonhazardous absorbents
(e.g., kitty litter). Neutralized and solidified liquids from hazardous waste treatment may also be
present. Corrosive liquids, such as acetic acid, hydrochloric acid, and sodium hydroxide, were
neutralized and solidified in cement. Spent organic solvents (e.g., toluene, xylene) were
absorbed using non-hazardous absorbents, such as kitty litter. Some debris waste may also be
present in containers of S3000 RLM325.

7.0 DEFENSE DETERMINATION

DOE and its predecessor agencies were engaged in a broad range of activities that fall under
the heading of atomic energy defense activities. To be eligible as waste of defense origin for
disposal at WIPP, the waste must have been generated under at least one of the defense
activities as identified in the Nuclear Waste Policy Act of 1982 (NWPA).

The primary missions of Hanford pertaining to national defense included fuel and target
fabrication, plutonium production reactor operation, radionuclide and chemical separations,
component fabrication, research and development, and testing. Hanford's defense waste
legacy can be traced back to plutonium production for weapons activities beginning in 1944.
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Because the 325 Building Radiochemistry Laboratory supported a range of activities throughout
Hanford's production history, the S3000 RLM325 waste is defense-related and eligible for
disposal at WIPP.

8.0 WASTE DESCRIPTION

The S3000 RLM325 waste stream is defined as belonging to summary category S3000,
homogenous solids, because greater than 50 percent by volume of the materials in each
container are homogeneous solids. The waste matrix code group that best fits the description
of the waste stream is S31 00, inorganic homogeneous solids and the waste matrix code that
best fits the description of the waste stream is S3119, Unknown/Other Inorganic Particulates.
This definition is in accordance with the WIPP Hazardous Waste Facility Permit, Attachment B,
Waste Analysis Plan (WIPP-WAP).

The containers in the S3000 RLM325 waste stream were reassigned from the RLM325D waste
stream because containers were determined to contain greater than 50 weight percent by
volume solidified liquids. The S3000 RLM325 waste stream consists of mixed TRU solid waste
including absorbed/solidified liquids (aqueous liquids and spent organic solvents) from
laboratory operations in the 325 Building. If the liquids were corrosive they were neutralized
prior to solidification. The liquids were solidified with various materials, including cement, grout,
and inorganic absorbents like kitty litter or modified aluminosilicates such as Aquaset or
Petroset. In addition to absorbed/solidified liquids, there may also be miscellaneous organic
debris present in drums such as paper, plastic, and rubber, as well as inorganic debris; glass,
aluminum, lead and iron-based metal from equipment removal.

During operations, when spills occurred, the liquids were collected and packaged with
vermiculite and cement to absorb free liquids. Additional mop-up was completed using terry
cloth towels. When there was potential for release of airborne radioactive materials, corn oil
mist was used as a dust suppressant. Beginning in the early 1980s, aerosol cans were required
to be punctured and fluorescent light ballasts were segregated from TRU waste prior to
disposal.

Waste materials from operations were not segregated based on the physical form or chemical
content at the time of generation. Hazardous constituents (e.g., free liquids, lead) packaged in
the waste containers were noted by the waste generators on the Waste Disposal Records and
Contents Inventory Sheets or may be identified during NDE or yE. Solid and liquid waste
treated at the Hazardous Waste Treatment Unit (HWTU) in the 325 facility was segregated into
low level, TRU, and mixed waste streams prior to disposition, and solid waste was packaged,
shipped, and stored in accordance with the Hanford-specific waste acceptance criteria. It is not
possible to identify the individual research projects from the facilities that have sent materials to
the 325 Building for processing.

There is a potential biological hazard exposure from repackaging waste from laboratories. The
warning is applied to this waste stream because not all laboratory waste was defined in records
and quick scan examination of waste drums may not reveal the needles, sharps, and blood
contamination that have been found in waste streams from 325 laboratories.

8.1 Waste Packaging and Handling

In general, waste materials were bagged out of gloveboxes into plastic liners and packed into
55-gallon drums. Waste material items were recorded on the contents inventory sheet. This
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inventory sheet was maintained for each container as it was filled. TRU waste materials were
removed from the gloveboxes using plastic bag out bags that had 8- and 15-inch openings.
These bags were filled with waste, horse-tailed and placed in 55-gallon drums. If the waste was
packaged between December 31, 1982 and January 1, 1988, a single heat-sealed bag may
have been used to bag out some glove box waste prior to insertion of the waste item into the
lined 55-gallon container. If externally contaminated, the bagged-out waste would have typically
been placed in an additional plastic bag before being placed in the drum. Each container was
lined with a 1lO-mil or 90-mil polyethylene drum liner.

Waste Services profiles generated after 6/5/2002 allowed for the use of up to five inner bags,
one 10-mil liner bag and a 90-mil liner.

Waste cans (4-gallon) with slip lids were loaded out of hot cells into 5-gallon cans with crimped
lids and loaded into lined 55-gallon drums using transfer casks. The 4-gallon slip lid may be
taped either in an X-tape configuration or circumnferentially. The drum liners were then
horse-tailed once the waste filled the lO-mil clear plastic liners. Four- and five-quart paint cans
were also used in hot-cell load-out operations, with lids hammered in place. In addition, some
waste from the hot cells was packaged in sheet metal liners with a Cellutex plug prior to being
placed in the drum.

All waste packaging was in accordance with Hanford Site Solid Waste Acceptance Criteria in
place at the time. Containers were sent to be assayed in the 300 area. TRU containers were
sent to the Transuranic Waste Storage and Assay Facility (TRUSAF) or Central Waste Complex
for radiography prior to acceptance. If the containers were found to contain prohibited items
such as free liquids, they were sent back to the generator for remediation. Aqueous and
organic liquids were neutralized and/or absorbed. Large items were secured in containers by
bracing, blocking or other means to prevent damage to container during handling and
transportation. Items with sharp projections or edges were taped and padded, as necessary.

Waste that is repackaged at WRAP will be placed into a double-lidded drum with a filtered inner
lid and have no layers of confinement. Wastes repackaged at T Plant will be placed into a
standard drum and have a single layer of confinement (i.e., inner bag). Waste from 85-gallon
drums that are directly transferred into 55-gallon drums at T Plant will have the liner bag cut and
the contents directly loaded into a 55-gallon drum with a rigid 90-mil liner and no lid.

Table 1 provides a summary of container types and expected packaging variations.
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Table 1 - Packaging Variations
Container Type Typical Packaging Configuration

55-gallon drum Two inner bags packaged inside one liner bag
(packaged pre-1983)
55-gallon drum Maximum of 3 plastic bag layers, one of which is a heat-sealed bag
(packaged 1983-1987) and one of which is a liner bag. Rigid drum liner is not present.
55-gallon drum Five inner bags and one liner bag
(packaged post 1987)
WRAP One-Trip One-Trip 55-gallon drum may include filtered inner lid; 0 layers of
55-gallon drum confinement
T Plant 55-gallon 1 layer of confinement, which is a filtered inner bag (polyurethane
drum bag or transition sleeve; may include rigid liner without lid)

1 layer of confinement, which is an inner bag (polyurethane bag or
transition sleeve; may include rigid liner without lid)
1 layer of confinement, which is a liner bag (may include rigid liner
without lid)
1 filtered layer of confinement, which is a liner bag (no rigid liner)

8.2 Prohibited Items

NDE (quick scan) will ensure that prohibited items are not present in waste containers deemed
certifiable for COP. If a container with a prohibited item is identified during quick scan, the
container will be repackaged to remediate the item or condition in accordance with WMP-400
Section 7.1.13, Waste Repackaging Guidance. In addition, all layers of confinement will be cut
during repackaging leaving zero layers of confinement in every repackaged container at WRAP.
Repackaged containers at T Plant will have one layer of confinement. The AK reviewed
indicates that containers that don't require repack may have up to 3 layers of confinement.

Based on the review of the container documentation and waste management practices,
prohibited items may be present in waste stream S3000 RLM325. Waste management
practices prohibited the packaging of free liquids or unused reagents, and liquids were
neutralized, absorbed, and cemented before packaging; however, liquids may be present due to
dewatering or condensation.

The complete list of prohibited items is found in TB-T-05-002, Radiography Guidance, along
with general instructions on determining the applicability of these prohibited items. Potential
prohibited items expected to be encountered during characterization of this waste stream are
found in Table 5 - S3000 RLM325 Waste Stream Summary.

8.3 EPA Hazardous and Dangerous Waste Characterization

Each container in the S3000 RLM325 waste stream has been designated with its own
applicable EPA hazardous waste numbers (HWNs) and Washington State dangerous waste
codes as identified in the Solid Waste Information and Tracking System (SWITS).

Based upon past process knowledge, waste generation activities, and the available waste
designation, it was determined that there are no unused discarded chemical products per
Washington Administrative Code (WAG) 173-303-9003; therefore, there are no P or U HWNs
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applied to this waste stream. It was also determined that K HWNs per WAC 173-303-9004 are
not applicable since wastes from those specific waste sources were not generated at Hanford.

Table 2 identifies the EPA HWNs that are currently identified in SWITS for the containers in the
S3000 RLM325 waste stream and are allowed at WIPP. Spent solvents contributed to the
F-listed HWNs and are conservatively applied to this stream.

Table 2 - EPA HWNs in the S3000 RLM325 Waste Stream and Allowed at WIPP
HWN Constituent
D004 Arsenic
D005 Barium
0006 Cadmium
D007 Chromium
0008 Lead
D009 Mercury

D10 Selenium
D01 1 Silver
0018 Benzene
0019 Carbon tetrachloride
0022 Chloroform
0027 1,4 Dichlorobenzene
0028 1,2 Dichloroethane

00291,1 Dichloroethylene
0030 2,4 Dinitrotoluene
0033 Hexachlorobutadiene
0034 Hexachloroethane
0035 Methyl ethyl ketone
0036 Nitrobenzene
0037 Pentachlorophenol
0038 Pyridine
0039 Tetrachloroethylene
0040 Trichloroethylene
0043 Vnlclrd
FO01 Carbon tetrachloride, Methylene chloride (Dichloromethane),

F002 Methylene chloride (Dichloromethane), 1,1,1 -Trichloroethane,

F003 Acetone, n-Butyl alcohol, Methyl isobutyl ketone, Methanol, n-Butanol,
State Only Isopropanol, Xylene

F004 Cresols, Nitrobenzene
r-FOOS-6 Benzene, Met eh ketone, Toluene, Butanol, Isopropanol, Acetone j

SWITS does not identify any containers in the S3000 RLM325 waste stream with EPA HWNs
that are not allowed at WIPP. Should any containers in the S3000 RLM325 waste stream be
identified in the future with HWNs prohibited at WIPP, they will be placed on hold until a
treatment path is determined.
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Beryllium was present in standards used at the 325 Building; however, in this form it would be
present in trace amounts (i.e., < 1 weight percent) and in forms other than as a pure metal or
oxide. Therefore, beryllium is considered to be present in trace amounts in this waste stream.

8.4 Toxic Substances Control Act

A review of SWITS data confirmed polychlorinated biphenyls (PCBs) as present in a few of the
containers assigned to the S3000 RLM325 waste stream. Only one container has greater than
500 ppm PCBs assigned. The containers in which PCBs are present will be marked/labeled
and managed in accordance with the WIPP Waste Acceptance Criteria. Any containers with
PCBs in which liquids are detected will be re-evaluated and re-processed, as necessary.

In the 325 Building, asbestos was a common constituent of floor tiles and pipe insulation, and was
also used as insulation in laboratory equipment. Because these items may have been placed in
waste containers during glovebox cleanout or during facility maintenance, the debris may contain
asbestos in S3000 RLM325 waste stream.

8.5 Radionuclides

The 325 Building provided radiochemistry support to the entire Hanford site. Table 3 includes
the calculations of radionuclide distributions from a review made of radionuclides analyzed at
the 325 Building based upon AK source documents. Weight percentages of WIPP-tracked
isotopes (as well as 243 Am, 241 Pu, 232u, 235U , and 236U) were calculated by summing the total
curies of each individual isotope and dividing by the specific activity to obtain a gram value.
Each isotope total gram value was then divided by the total gram value of the respective isotope
family to obtain the weight percent. Weight percentages of uranium and plutonium isotopes are
provided.

Table 3 - Radionuclide Distribution in S3000 RLM325
Plutonium and Associated Distributions Uranium Distributions

Isotope Wt % Distribution Isotope Wt % Distribution
Z238Pu Trace - 0.024 Zi Trace
239PU 84 -94 23uTrace - 0.004

20u6 -18 0.0018 - 0.68
24 UTrace - 0.21 0.01 - 90

-2 PuTrace - 0.036 23uTrace -0.05
2Am99.16 _________ 9.3- 99.8

243 Am 0.842 _______________ _____

The radionuclides that are expected to be in this waste stream, but not in every container, as
reported in SWITS are identified in Table 4.



Rev. 0, Chg.0 TRU-IB-1 0-01 0 Page 12 of 13

325 Radiochemistry Building Comprehensive Homogenous Solids
Waste Stream S3000 RLM325

Published Date: 5/7/10 Effective Date: 5/7/10

Table 4 - Radionuclides Expected in S3000 RLM325
Most Prevalent Radionuclides Other Radionuclides

Plutonium 3Pu, 23Pu, 24Pu, 21P U, 2Pu Neptunium 3Np
Uranium 234u, 235u, 238u Curium 243CMI 244CM

Amrcu T-,23Am Strontium 905r
Cesium 13Cs Cobalt CU o

Scaling factors were developed using historical data. The scaling factors for these activity
relationships are as follows:

* 3U25 30
* 3u28 2
* 137 Cs/90Sr =1 .1

In addition, because of the nature of the processes conducted and analysis performed in the
325 Building, a variety of other radionuclides may also be present in trace amounts. Because
some processes performed in the 325 building include separating these and other radionuclides
(e.g., 241Am, 137Cs, 237 Np, 90Sr) from high level waste, these nuclides may be present in certain
containers in greater than trace amounts. However, on a waste-stream basis these
radionuclides are present in trace amounts, do not contribute significantly to the radiological
hazard, and are not the most prevalent isotopes in the waste.



Rev. 0, Chg.0 TRU-IB-1 0-010 Page 13 of 13

325 Radiochemistry Building Comprehensive Homogenous Solids
Waste Stream S3000 RLM325

Published Date: 5/7/10 Effective Date: 5/7/10

9.0 SUMMARY

Table 5 provides a summary for the S3000 RLM325 waste stream.

TABLE 5 - S3000 RLM325 WASTE STREAM SUMMARY
Data Requirement Acceptable Knowledge

Waste Stream Number: 33000 RLM325
Waste Stream Description: Mixed TRU solids
Waste Type (Summary Category Group): S3000
Waste Matrix Code Group: S3100
Waste Matrix Code: S31 19 (Unknown / Other Inorganic Particulates)
Layers of Confinement: See Table 1, Packaging Variations
Liner Type: 10 or 90 mil plastic
Radionuclides: '4 Am, 34 Amzbu Pu, ~4Pu, 24Pu, U, U,6 U, 13[C, 9Sr, 2 Np,243cM, 244cM, 600O
EPA HWNs and Washington State OW Codes Assigned to Containers in Waste Stream:

" 0004 0 D022 0 0038
* 0005 0 D027 0 D039
" 0006 0 D028 0 D040
* D007 0 D029 0 D043
* D008 0 0030 0 F00l
* 0009 0 D033 0 F002
" 0010 0 0034 0 F003
* Doll 0 0035 0 F004
* 0018 0 0036 0 F005
* 0019 0 0037

EPA HWNs Assigned to Containers in Waste Stream NOT ALLOWED at WIPP:
* None identified in SWITS

Potential Prohibited Items Identifiable During Quick Scan
* Sealed containers > 4 L
* Liquid waste > 1 inch in an internal container
" Liquid waste > 1 percent (volume) of the payload container
" Compressed gases (pressurized containers)
* Sharp/heavy objects

Potential biological hazard from needles, sharps, and blood from laboratory waste.
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Tuott, Lee C

From: Willis, Norman P
^ent: Thursday, May 19, 2011 3:38 PM

Tuott, Lee C; Kisielnicki, Jeanne M
.jbject: FW: Leaking Drum Repack Instructions

This is the email I sent to Nick Croft with the leaking drum repack instructions.

Norm Willis
372-0669
2336W MISN T4-51
From: Willis, Norman P
Sent: Thursday, April 28, 2011 10:18 AM
To: Croft, Nicholas F
Cc: Smith, James W; Fulton, Timothy I
Subject: Leaking Drum Repack Instructions

The repack instruction for the leaking drum are listed below.

Leaking Drum Repack Instructions

Prepare an 85-gallon overpack drum with a NucFil model 019DS filter in the lid. Line the 85-gallon drum with a 10-mil
nylon reinforced plastic bag. Place 2 batt mat pads in the bottom of the lO-mil liner evenly spaced so that the 55-gallon
drum will fit on top of them. Place the 55-gallon leaking drum into the 10 mil liner inside the 85-gallon overpack drum.
Pour 10 pounds of sodium bicarbonate between the 55-gallon drum and the 10-mil liner. Fold the plastic liner over the
55-gallon drum and secure the lid on the 85-gallon overpack.

Norm Willis
372-0669
2336W MISN T4-51



DS11AWRAP Data Management System 05/19/2011

TRU Container Waste Contents Inventory Report Page 1

Section 1 - General Contain er/Proces s Information
Drum CIN: Parent Drum CIN: Lyr fCnieet HTUO oe

HEDL-63 Lyr fCnieet HTUO oe
0059303 Overpaek Drum CIN: 0 RH225

Container Spec: UN1A2______________

Waste Stream Designation: Waste Matrix Code Group: Waste Matrix Code: Drum Closure Date:

S3000 RLM325 Homogeneous Solids S3000 02/10/2011

Summary Category Group: Outer Lid Filter: Model #

Se ia 4:

Purpose of Processing (check all that apply):

E~Confinement Layer Reduction D Visual Examination (VE)

ED Prohibited Article Remnediation El VE *Technique

El NCR/CAR Remediation other: Impenetrable

Volume Utilization Percentage (VUP):

(Refer to Attachment 4)

P~rohibited Items (Attachment 3) present in drum ? (Check one) D Yes No D N/A
If yes, describe item(s):

Comments:

Impenetrable material/item has been breached and examined with no prohibited items found.
Eliminated all layers of confinement by using box knife and shears.
ALL LAYERS OF CONFINEMENT REDUCED TO ZERO. SEALE-D 50 GAL -LIQUID LINER CUT UP. ABSORBANT
MATERIAL FOUND TO BE ACIDIC PH <2 USING PH STRIP. 4.5 LBS BAKING SODA ADDED TO NEUTRALIZE.



DMSR1219A WRAP Data Management System 05/19/2011

TRU Container Waste Contents Inventory Report Page 2

Section 2 - Itemized List of Waste Types Drum CIN: 0059303

Waste Material Parameter Description of Waste Items Weight (kg)

13 Steel (Packaging Material) 35.40

14 Plastic (Packaging Matcrial)

1 Iron-based Metals/Alloys

4 Other Inorganic Material

2 Aluminum-based Metals/Alloys

3 Other Metals

6 Cellulosics

12 Soils

10 Organic Matrix

9 Inorganic Matrix

7 Rubber

8 Plastic (Waste materials)

Repackaging Without further verification:
I certify that no waste has been added with the exception of any decontamination ragis used and/or absorbent materials as indicated
in tne comments.

Hayden, Bryan J 02/10/2011

Operator/Date
Signing this report indicates the waste has been processed in accoroance wih applicable procedures and the inner lid of the daughter container
has been permanently installed. Drum closure date is the date when tne outer lid is installed and may be after the process date (i.e., signature
date).

Repackaging wit further verification (VE and VE Technique):

I certify that the rcpackaged waste conforms to the waste streaim description and wste mnatrix code, and
the waste contains no prohibited items.

Waste Operator/Date

Waste Operator/Date
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USQ Determination #; WRP-1 1-037 , Rev 0

N/A N/A N/A
Person applying CX (if CX is used)

Jason Sweesy ( ,/

WRAPIndstral afet~y epsntiv R-g print, daie)

Michael Frazier $ j~~l ~ /
Nuclear Safety (sign, print, date

Timothy J. Fulton
Recovery Plan author (sign, print, date)

Engineering manager (sign, print, date)

Timothy J. Fulton
Recovery Plan owner (sign, print, date)

Effective Date: (04/XX/1 1)

ORI GINA11,
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Purpose

This Recovery Plan provides instructions for a controlled entry into WRAP Building 2404WB to inspect,
sample, survey and decontaminate, as necessary, TRU waste drums. Additional instructions are provided
for performing follow-up inspections, surveys and decontamination within 2404WB; preparing drums for
transfer to 2404WC; and overpacking affected drums into 85-gallon drums.

On April 26, 2011 at approximately 0840 hours, an NCO reported approximately 20m] of liquid found on
the bottom rolled edge of drum 0062288. Liquid was also reported on the drum's wooden pallet and the
adjacent floor next to the pallet. The drum is palletized on the bottom tier of row 8, three pallets deep from
the front of the row. An initial radiological direct reading was off scale for alpha; and a smear was also off
scale for alpha with no detectable beta/gamma. Building ventilation was off and remains off at this time.

Surveys of the exterior doors, thresholds and pathways found no contam-i nation. 2404WB is currently in the
Standby Mode and access is restricted and posted High Contamination Area (HCA), Airborne Radioactive
Area (ARA) and Beryllium Controlled Area (BCA).

SWITS and DMS identify drum 0062288 as a repack of drum HEDL-63. The empty drum was received on
July 16, 2009 and moved into the process area on February 7, 2011. It was repackaged on February 9,
2011. The contents of HEDL-63 were split into this drum and into sister drum 0061308. SWITS data
describes all layers of confinement were reduced to zero, a sealed 50 gallon liquid liner cut up, and
absorbent material found was acidic (PH <2) before adding 4.Slbs of baking soda to neutralize. Drum
0062288 remained in 2336W until it was assayed on March 14, 2011. Later that day it was moved to its
current location in 2404WVB row 08. Sister drum 0061308 resides in 2404WB in row 8 but the pallet tier
and depth are not known.

At the conclusion of this recovery plan, drum 0062288, sister drum 0061308 and any other affected waste
containers in 2404WB 's will be addressed and placed into a safe/compliant condition (decontaminated
and/or overpacked, as appropriate); equipment/building floor will also be surveyed and decontaminated to
the extent possible and will be posted; and low-level waste will be packaged OR this recovery plan will be
revised to further mitigate potentially hazardous conditions.

1.0 Related Documents

1. 1. Radiological Work Permit (RWP) WPT-574, Rev 3.
1.2. Beryllium Work Permit (BWP) PRC-WRAP-l0-020, Rev 0
1.3. Beryllium Hazard Assessment BWP-WRAP-4-28-201 1, Rev 0
1.4. WRAP Management Directive WRAP-MD- 10-002, Rev 0- 1, Appendix A
1.5. SWITS data for container 0062288, 0061308 and others as needed.
1.6. WRP I -OP-0503, Move Containers Throughout WRAP Facility.
1.7. WRP I-OP- 1708, Packaging Low-Level Waste.
1 .8. WRPI -OP-1 709, Package Mixed Waste.
1 .9. AJHAWI-1086
1,10. USQ Screening - WRP-l 1-037 Rev 0
1.11 LAMW WP-l 11-010
1.12. CHPRC Radiological Hazard Screening Form WPSF-ll1-0131
1.13. WRPI -OP-I 205 Grab Air Sampling
1.14. WRPI -OP-1230 Gross Alpha and Beta Field Counting
1. 15. LL 2007-RL-HNF-00 12 Leaking Drum Identified, Contained in Safe and Efficient Manner
1. 16. LL 1 998-RL-FDH-0004 Handling Drums Safely
1. 17. Waste Planning Checklist
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2.0 Prerequisites

2.1 OBTAIN and REVIEW SWITS data on Drums 0062288, 0061308 and other containers as needed
to determine contents and related material hazards.

2.2 Hazard Review Board (HRB) review and approval of this recovery plan.

2.3 A FORMAL Pre-Job Briefing is required.

2.4 For reference use AJHA Wl-1086 and use form A -6004-952 Rev. 5 to record pre-job.

2.5 DAILY and PRE-USE INSPECTIONS of Forklift(s) and A-Frame must be completed prior to
use.

2.6 Personnel performing this recovery plan are qualified in accordance with Waste Management
Project Procedure WMP-200, section 5.1 Training and Qualification Program and on-the-job
training.

2.7 Personnel assigned must be Beryllium Workers.

3.0 Precautions, Limitations, Tools and Equipment

3.1. If during the performance of this recovery plan an unexpected result occurs and/or the conditions
change beyond the boundaries of the related documents, all work shall be stopped, and workers
will exit. The recovery team will reassemble and revise this recovery plan as required to address
any new condition. Appropriate reviews and approvals, including HRB Review, will be required.

3.2. 2404WYB building ventilation is not HEPA filtered; building ventilation must remain secured and
roll up doors shall be closed until airborne radioactivity in the building is confirmed to be < 0.2
DAC.

3.3. Use all prescribed PPE as listed in the RWP and BWP.

3.3.1 First entry minimum respiratory protection in ARA will be SCBA or Carry-In.
supplied air systems.

3.3.2 Follow on entries will be based on contamination levels and may use PAPR with
Chemical/articulate Combination Cartridges or Particulate Cartridges as directed by
IH and RadCon.

3.4. Radiological Requirements

3.4.1 Work will be controlled by RWP WP-574, Rev. 3

3.5. Industrial Safety Controls

3.5.1 Ind *ustrial Hygiene will confirm established heat stress controls immediately prior to
the start of work.

" Buddy system

* Provide water/fluids.

3.5.2 Personal Protective Equipment

* Leather work gloves or equivalent will be used when handling sharp
instruments or moving waste containers. Leather work glove or equivalent
should be worn on the top of clean uncontaminated Nitrile gloves. If outer
work gloves become contaminated with corrosive material, change outer
work gloves and the first layer of Nitrile gloves (the layer located just
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beneath the work gloves) with clean uncontaminated and Nitrile gloves and
work gloves.

* When handling suspect contaminated material or cleaning up spills
Chemical -resistant Nitrile! latex gloves should be worn.

3.5.3 Radiological PPE will be controlled by RWP WP-574, Rev 3.

3.5.4 Ergonomic Controls

" Participants should consider warming up and stretching out prior to activity.

" Two-person lifting. If metal pallets must be moved, special instructions from IH
will be required.

3.6. Radio contact to be maintained with Radcon Supervision and OPS FLM.

3.7. Should chemical products need to be added to the Waste Plan during the course of this work,
notify VET representative(s) Jason Robert Campbell (509) 373-9599 or Clint McBride (509) 373-
2238 and Waste Coordinator Markus McGrath (509) 372-1642 for evaluation.

3.8. IF conditions require exit from ARA (2 hour respiratory limit), RE-ENTRY is permitted to
continue under this recovery plan.

3.9. Beryllium decontamination of equipment and respiratory equipment will be performed per
Appendix A - WRAP beryllium Decontamination Plan, current revision.

3. 10. Industrial Hygiene will identify and coordinate Beryllium Clearance Samples during the course
of the recovery plan.

3.11. Tools and Equipment: (Key Items)

* Waste bag(s) (IOmnil) * Sling, 3-point drum
* Survey instruments and materials - RADCON. * Beryllium labels
" Survey instruments and materials - IH. * Tach cloth or Lint rollers (Beryllium
" Tool Cart decon)
* Duct tape / Patch materials (Glove Bag Material) * Baking Soda (4- llb boxes)
" Craft paper / plastic / Yellow tack sheeting *Metal side cutters
" Wet and dry Decon rags and/or wipes *Laundry rack
" Miscellaneous hand tools, including reach tools *Laundry bags (SWP)
" Flashlight or portable lighting *55-gal Room Waste drum (Step-off pad)
* 85-Gallon Overpack Drums (2) *Step-off pad
* Forklift (Electric Only inside 2404WB) *Stanchions

" Electric walk-behind drum mover *Rad Rope
* A-frame hoist /jib crane *Tables (2)
" Reinforced drum liner/bag for overpacking *Chairs

" Radiological posting material (ARA,HCA,RA,RBA,RMA) * Brooms
* Tarp (3) * Hemostat 2- long & 2 -short
* A-Frame Hoist and Attachments o Portable radios
* Fixative Solutions - Soil Cement (#035321) o Extension Cord (2)
* Portable sprayer (Soil Cement) o Forklift Tine Sleeves
* Chemical resistant gloves (Silver Shield) o Stanchions
* pH paper and chart o Water Resistant Suits
" Distilled water (250/500 mil bottle) * Knee pads or Kneeling pads
" Drip Pan (55-gal drum)
* Caldwell lift attachment for forklift
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NOTE:

Current Condition: 2404WB is in the Standby Mode with ventilation secured and access to the building
restricted. The building is posted as an ARA, HCA and BCA.

Drum 0061308 and 0062288 were was loaded out of the TRU Glovebox on 02/10/11. Both contain
approximately the same waste constituents and were assayed on the same date of 03/14/11. They were
respectively transferred to 2404WB Row 8 on 03/14/1l and 03/16/11.

Desired Condition: Drum 0062288, sister drum and any other affected waste containers in 2404WB will be
addressed and placed into a safe/compliant condition (decontaminated and/or over-packed as necessary).
Other contaminated drums, items or area within 2404WB will be decontaminated or covered to create
stable radiological conditions and will be posted accordingly.

5.0 Instructions

5.1 PERFORM a Formal Pre-Job Briefing with all personnel involvedl With the performance of
tasks within thsrZ.

PMIQ Print. /Signature Date

5.2 Ensure all prerequisites have been completed prior to starting Tasks.

NOTE:
* 2404WB will remain under restricted access until cleared by the WRAP DOS.
* RADCON Void Limits are found in RWP-WP-574 Rev.
*Decontami nation to removable ALARA levels means: Decontamination efforts will be repeated

unless it is not reasonable to continue. Due to the uncertainties of this plan, decontamiination
efforts cannot be precisely defined, however; this typically means until decontamination attempts
result in a reduction of less than one half the previous attempt.

TASK 1 Characterization and Stabilization

5.3 Characterization Team of NCOs and RCTs PREPARE to enter 2404 WB.
" Set up appropriate step-off pads including CA & RBA.
" Stage survey and sampling equipment for RADCON and IH.

*Stage radiological posting materials.

5.4 ENSURE DOS places 2404WB into OPERATIONS MODE.

*OBTAIN approval from DOS to allow entry into 2404WB.

NOTE:

Visual inspections and Radiological surveys of suspect surfaces, materials and containers will he
continuous; as needed to perform the disposition, decontamination and for all activities needed to place
the contaminated area and containers in a safe configuration. Specific inspections and surveys are
noted as work sieps for reference, but additional inspections and surveys throughout the performance
of this recovery plan are implied.
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5.5 NCOs and RCTs ENTER 2404WB.

WARNING:

" IF radiological Void Limits are MET or EXCEEDED, THEN IMMEDIATELY EXIT.
" Ensure that chemical PPE is specific to the chemical being used and covers all potential areas

of exposure. Silver Shield gloves to be worn over surgeons.

5.5.1 PERFORM the following actions prior to moving drums from Row 8.

* RCTs start air sampling.

" SURVEY/ SAMPLE travel path up to affected area.

" Perform Pre-Use Inspection of Forklift; inform FLM of completion.

* Visually INSPECT drumn(s) for container integrity conditions. [SAC 5.6.4, AC
5.7.8 ACMP]

o REPORT container integrity conditions to Operations FLM via radio. If other
container(s) is/are found breached, then STOP.

" Visually INSPECT the floor, pallets and surrounding areas for abnormal conditions.

o REPORT any abnormal conditions to Operations FLM via radio.

* TAKE contamination and pH SAMPLES of affected areas.

" REPORT contamination levels and pH levels to RADCON Supervision and
Operations FLM via radio.

" If acidic, then neutralize spill area with baking soda.

" Cover or fix areas of contamination >20,000,000 dpm/100cm 2 Alpha. (10 Rad/hr
using a BWCP)

" PERFORM setup (e.g., move pallets, layout tarp(s), etc.)

WARNING:

Use special care when handling, moving or positioning leaking waste containers.

5.6 Relocate/Survey unaffected drums from Row 8 to designated staging location.

5.7 PERFORM characterization survey of accessible areas of the affected drum(s), pallet and floor.

5.8 REPORT survey results to RADCON Supervisor and Operations ELM via radio.

5.9 LIFT affected pallet to allow RCT to survey under the pallet.

5.10 MOVE affected pallet to designated location.

5.11 Cover/Apply absorbent/neutralizing material to spill area.
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5.12 Un-band pallet of drums containing drum 0062288.

5.13 Visually INSPECT drum(s) for container integrity conditions. [SAC 5.6.4, AC 5.7.8 ACMP]

5.14 SURVEY the accessible areas of pallet containing drum 0062288.

5.15 REPORT survey results and inspections to RADCON Supervisor and Operations FLM via
radio.

5.16 RELOCATE affected non-leaking drum(s) one-at-a-time within the work area using a parrot
beak. [LL 2007-RL-HNF-00 12]

5.17 PLACE leaking drum(s) into a reinforced plastic bag using drum mover or Caldwell lift
attachment.

* If using the Caldwell, then the leaking drumn(s) may be over-packed per Step 5.28 and then
return to Step 5.19.

5.18 PLACE bagged leaking drum(s) in catch pan on pallet with absorbent material around the base
of the drum.

5.19 Wrap contaminated pallet(s) with plastic sheeting.

5.20 SURVEY the accessible areas of the affected floor, drum(s) and pallet(s). This step may be
repeated.

Caution-

Decontamination will be performed using damp materials (e.g., wet-wipe, damp cloths) or material
designed for capturing dirt/dust (masslin). Decontamination will be performed by water dampened cloth
and covered with plastic and tape. Use of aggressive methods such as sweeping, grinding, wire. brushes or
flapper wheels are not allowed.

Suspect breached drum may create >.2 DAC

5.21 DECONTAMINATE/COVER drum(s), floor, pallet(s) and other areas to removable ALARA
levels, based on portable radiological instrumentation measurements.

5.22 SURVEY the accessible areas of the affected drum(s).

5.23 REPORT survey results to RADCON Supcrvisor and Operations FLM via radio.

5.24 PACKAGE waste per WRPI -OP-1 709 for mixed waste or WRPI -OP-1 708 for low level waste
and the Waste Planning Checklist.

5.25 Perform down post Radiological surveys of 2404WvB.

5.26 Post radiological areas/equipment as determined by Radiological surveys.

5.27 Per the DOS, DOWN post 2404-WB for Radiological to normal and remove appropriate
posting.
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TASK 2 Overpack Affected Drums

5.28 IF drum overpack is to occur in 2404WB, then perform the following:

5.28.1 PREPARE overpack drum.

5.28.2 Stage drum(s) for overpack at designated location.

NOTE:

Sample Treatment Director will provide information regarding the addition of absorbent materials and/or
neutralizing materials to the overpack drum during loading.

5.28.3 OVERPACK drum(s) per WRPI-OP-0503 Section 4.l1~'L~98R-D-04

5.29 IF drum overpack is to occur in 2404-WC, then perform the following:

5,29.1 TRANSFER drum(s) to 2404WC per WRI -OP-0503.

5.29.2 ENSURE a second NCO INSPECTS the load prior to transfer to 2404WC.

5.29.3 ENSURE RCT performs survey prior to transfer to 2404WC.

5.29.4 SURVEY drum(s) upon arrival at 2404WC.

NOTE:

Sample Treatment Director will provide information regarding the addition of absorbent materials and/or
neutralizing materials to the overpack drum during loading.

5.29.5 OVERPACK drum~s) per WRPI -OP-0503 Section 4.i1 . LL 19,98-lRL-FDH-0004]

5.30 Perform Beryllium down post of 2404-WB as directed by IH.

5.31 DOS direct 2404WB to be down posted to normal and remove restricted access.

5.32 LOCATE and INSPECT Drum 0061308 as best as possible for signs of drum integrity concerns.

5.33 REPORT the drum location/inspection results to RADCON Supervisor and Operations FLM.

5.34 PERFORM housekeeping, store equipment and materials and handle packaged waste as
directed.

6.0 Closeout

6.1 When complete, obtain approval of Facility Manager for completed actions.

Facility Manager Printed name / Signature Date
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Appendix A - WRAP Beryllium Decontamination Plan

This Beryllium Decontamination Plan will be used to clean or decontaminate areas and equipment where
beryllium contamination is confirmed or suspected.

1.0 DECONTAMINATION OF ITEMS AND SURFACES

Cleaning of equipment and material will be conducted for the release of materials from a BCA. The
cleaning methods are as follows: wiping with a damp cloth, wet wipe, or MSA Personal Safety Equipment
Towelette, HEPA vacuuming, using tack cloth, or using other methods that will minimize the generation of
airborne beryllium. (Other methods must be approved by an Industrial Hygienist.) Aggressive
decontamination methods which may cause beryllium to aerosolize, such as scrubbing with a wire brush or

using a spray applicator to apply water or cleaning agents, are prohibited when dealing with potential
beryllium contamination. All cleaning material used to clean equipment and materials within a BCA must
be bagged, labeled, and disposed of as beryll ium-contaminated waste. (DOE-0342, 6.21)

1.1 Respirators

Respirators include but are not limited to:

PAPRs and Hoods

* Face pieces
" PAPR Hoses/Hoods
" Belts
" Blower Motors
" Cartridge Assemblies (Respirator cartridges themselves cannot be decontaminated.)

NOTE: * Bullard recommends that their respirators be wiped down with a wet wipe or damp cloth.

M SA requires that their respirators be wiped down with an MSA Personal Safety
Equipment Towelette.

SCBA 's and Face Pieces

" Respirator face piece

* Back pack apparatus

" Air Tank

" Hoses

* Straps

* Regulator

1.1 .1 WIPE exterior of respirators and associated parts with damp cloths, wet wipes, or MSA
Personal Safety Equipment Towelettes (per manufacturer's instructions), to remove
dust/particulates before the cartridges are removed.

1.1.2 TAPE OR PLUG the cartridge openings and blower motor openings.

1.1.3 WIPE exterior of cartridges with damp cloths or wet wipes.

1 .1 .4 DISCARD used wet wipes, towelettes, or damp cloths, cartridges, and PAPR hoods as
potential beryllium waste or mixed waste, as applicable.
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Appendix A (Cont'd) - WRAP Beryllium Decontamination Plan

1.2 IH Sample Pumps

NOTE: The 37 mm Mixed Cellulose Ester (MEC) filter cassettes used for beryllium sampling are the
first line filter and are effective at preventing beryllium contamination reaching the in-line filter
used by Rad~on to release samples.

1 .2.1 WIPE the exterior of IH sample pumps, associated Tygon tubing, and in-line filter with
wet wipes or damp cloths.

1.2.2 DISCARD used wet wipes or damp cloths as potential beryllium waste or mixed waste,
as applicable.

1.3 Tools and Equipment

Tools and equipment may include but are not limited to:

" Power tools
" Hand tools
" Ladders
" Portable RadCon Equipment

1.3.1 WIPE the exterior of all tools and equipment used in the BCA with wet wipes or damp
cloths.

1.3.2 DISCARD used wet wipes or damp cloths as potential beryllium waste or mixed waste,
as applicable.

1 .4 Potentially Internally Contaminated Items

1.4.1 IF any item used in the BCA has the potential to draw air through its internal workings
AND it does not have a filter system or other apparatus to keep beryllium contamination
from reaching internal surfaces
AND the internal surfaces of the item cannot be sampled and determined free of
beryllium or otherwise be cleared of beryllium contamination,
THEN LABEL that item as potentially internally beryllium contaminated,
(DOE-0342 Attachment 5-E)
AND KEEP it segregated from non-beryllium contaminated equipment, as it may no
longer be used outside of a BCA.

1 .5 Release of Items for General Use

1 .5.1 IF the respirators (excluding cartridges), portable RadCon equipment, IHI sample pumps,
and other tools and equipment have been thoroughly wiped down,
AND they are not labeled as potentially internally beryllium contaminated,
THEN RELEASE them for general use in non-beryllium work.
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Appendix A (Cont'd) - WRAP Beryllium Decontamination Plan

NOTE: A combination of HEPA vacuuming, wiping with a wet wipe or damp cloth, and using tack cloth
may be most effective in situations where a large amount of dust and debris is present. For
example: HEPA vacuuming the dust and debris would remove the majority of the potential
contamination. This would make wiping with a wet wipe or damp cloth or using tack cloth
more efficient. This practice would also decrease the potentialfor the spread of beryllium

contamination.

1 .6 Decontamination of Areas

1 .6.1 DECONTAMINATE areas and surfaces, such as floors, counters, and exteriors of non-
portable equipment, by HEPA vacuuming, wiping with a wet wipe or damp cloth, and/or
using tack cloth.

1.6.2 DISPOSE of any waste generated from decontamination activities as potential beryllium
waste or mixed waste, as applicable.

1.7 Disposition of Protective Clothing

1.7.1 VACCUM protective suits with a HEPA vacuum (recommended) ONLY if within the
Process Area or room 113,
OR WIPE DOWN (carefully) with a wet wipe or damp rag,
OR USE tack cloth prior to removal.

1.7.2 PLACE washable suits, gloves, and booties worn in BCA areas in a laundry bag.

1.7.3 DISCARD disposable suits, gloves, and booties worn in BCA areas, as well as damp rags
or tack cloths used to wipe down protective clothing, as potential beryllium waste or
mixed waste, as applicable.

1.8 Beryllium Waste and Laundry Bags

NOTE: Per Sections 6.22 and 6.23 of DOE-0342, labels may be applied to waste containers as
beryllium waste at the time that waste items are bagged or containerized. While in the BCA, it
is acceptable to place beryllium waste in unlabeled waste containers. The waste items may be
left unlabeled until industrial hygiene sample results are received to properly characterize the
waste. Be aware, other labeling requirements such as Waste Management labeling
requirements for Dangerous Waste may be required for some waste streams in the interim. If
items are already labeled, waste labels may be removed or changed to reflect the beryllium
characterization. However, all beryllium waste must be properly labeled before it leaves the
BCA.

1.8.1 LABEL potential beryllium waste, potential beryllium laundry, and beryllium-containing
mixed waste with a Beryllium Waste Label. (DOE-0342, Attachment 5-D)

1.8.2 WIPE beryllium waste and laundry bags with wet wipes or damp cloths before removing
them from the BCA.

1.8.3 IF waste/laundry bags will stay in the general work area,
THEN WIPE beryllium waste bags with wet wipes or damp cloths before the BCA is
down posted.
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Appendix A (Cont'd) - WRAP Beryllium Decontamination Plan

1.8.4 NOTIFY laundry of beryllium-containing laundry to be picked up.

1.8.5 DISPOSE of beryllium-containing waste per DOE-0342.

2.0 DOWN-POST OF BCA

2.1 EVALUATE the BCA area per the limits set by DOE-0342.

2.2 (IH) IF LH sampling confirms that the RCA meets the decontamination criteria set forth by DOE-
0342,
THEN RELEASE AND DOWN POST the area from the BCA.

2.3 NOTIFY DOS of change in RCA status.
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USQ Determination #: WRP- 1-03 7, Rev 0

N/A N/A N/A
Person applying CX (if CX is used)

Jason Sweesy Signature on file 05/05/2011
WRAP Industrial Safety Representative (sign, print, date)

Michael Frazier Signature on file 05/05/2011
Nuclear Safety (sign, print, date)

Shawn Meligren Signature on file 05/05/2011
WRAP Radiological Control Manager (sign, print, date)

Timothy J. Fulton Signature on file 05/05/2011
Recovery Plan author (sign, print, date)

R. Jay Bottenus Signature on file 05/05/2011
Engineering manager (sign, print, date)

Timothy J. Fulton Signature on file 05/05/2011.
Recovery Plan owner (sign, print, date)

A. Stu Mortensen Signature on file 05/05/2011
Facility manager or WSD Technical Support Director (sign, print, date)

Effective Date: (05/05/11)

Copy
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Purpose

This Recovery Plan provides instructions for a controlled entry into WRAP Building 2404WB to inspect,
sample, survey and decontaminate, as necessary, TRU waste drums. Additional instructions are provided
for performing follow-up inspections, surveys and decontamination within 2404WB; preparing drums for
transfer to 2404WC; and overpacking affected drums into 85-gallon drums.

On April 26, 2011 at approximately 0840 hours, an NCO reported approximately 20m1 of liquid found on
the bottom rolled edge of drum 0062288. Liquid was also reported on the drum's wooden pallet and the
adjacent floor next to the pallet. The drum is palletized on the bottom tier of row 8, three pallets deep from
the front of the row. An initial radiological direct reading was off scale for alpha; and a smear was also off
scale for alpha with no detectable beta/gamma. Building ventilation was off and remains off at this time.

Surveys of the exterior doors, thresholds and pathways found no contamination. 2404WB is currently in the
Standby Mode and access is restricted and posted High Contamination Area (HCA), Airborne Radioactive
Area (ARA) and Beryllium Controlled Area (BCA).

SWITS and DMS identify drum 0062288 as a repack of drum HEDL-63. The empty drum was received on
July 16, 2009 and moved into the process area on February 7, 2011. It was repackaged on February 9,
2011. The contents of HEDL-63 were split into this drum and into sister drum 0061308. SWITS data
describes all layers of confinement were reduced to zero, a sealed 50 gallon liquid liner cut up, and
absorbent material found was acidic (PH <2) before adding 4.5lbs of baking soda to neutralize. Drum
0062288 remained in 2336W until it was assayed on March 14, 2011. Later that day it was moved to its
current location in 2404WB row 08. Sister drum 0061308 resides in 2404WB in row 8 but the pallet tier
and depth are not known.

At the conclusion of this recovery plan, drum 0062288, sister drum 0061308 and any other affected waste
containers in 2404WB's will be addressed and placed into a safe/compliant condition (decontaminated
and/or overpacked, as appropriate); equipment/building floor will also be surveyed and decontaminated to
the extent possible and will be posted; and low-level waste will be packaged OR this recovery plan will be
revised to further mitigate potentially hazardous conditions.

1.0 Related Documents

1. 1. Radiological Work Permit (RWP) WP-574, Rev 3.
1.2. Beryllium Work Permit (BWP) PRC-WRAP- 10-020, Rev 0
1.3. Beryllium Hazard Assessment BWP-WRAP-4-28-201 1, Rev 0
.1.4. WRAP Management Directive WRAP-MD- 10-002, Rev 0- 1, Appendix A
1.5. SWITS data for container 0062288, 0061308 and others as needed.
1.6. WRP I-OP-0503, Move Containers Throughout WRAP Facility.
1.7. WRP I-OP-1708, Packaging Low-Level Waste.
1.8. WRPI-OP-1709, Package Mixed Waste.
1.9. AJHA WI-1086
1.10. USQ Screening - WRP-l 1-037 Rev 0
1.1 1.AMW WP-11-010
1.12. CHPRC Radiological Hazard Screening Form WPSF-1 1-0131
1.13. WRPI-OP-1205 Grab Air Sampling
1.14. WRPI-OP-1230 Gross Alpha and Beta Field Counting
1. 15. LL 2007-RL-HNF-0012 Leaking Drum Identified, Contained in Safe and Efficient Manner
1. 16. LL 1 998-RL-FDH-0004 Handling Drums Safely
1. 17. Waste Planning Checklist
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2.0 Prerequisites

2.1 OBTAIN and REVIEW SWITS data on Drums 0062288, 0061308 and other containers as needed
to determine contents and related material hazards.

2.2 Hazard Review Board (HRB) review and approval of this recovery plan.

2.3 A FORMAL Pre-Job Briefing is required.

2.4 For reference use AJHA WI -I.086 and use form A-6004-952 Rev. 5 to record pre-job.

2.5 DAILY and PRE-USE INSPECTIONS of Forklift(s) and A-Frame must be completed prior to
use.

2.6 Personnel performing this recovery plan are qualified in accordance with Waste Management
Project Procedure WMP-200, section 5.1 Training and Qualification Program and on-the-job
training.

2.7 Personnel assigned must be Beryllium Workers.

3.0 Precautions, Limitations, Tools and Equipment

3.1. If during the performance of this recovery plan an unexpected result occurs and/or the conditions
change beyond the boundaries of the related documents, all work shall be stopped, and workers
will exit. The recovery team will reassemble and revise this recovery plan as required to address
any new condition. Appropriate reviews and approvals, including HRB Review, will be required.

3.2. 2404WB building ventilation is not HEPA filtered; building ventilation must remain secured and
roll up doors shall be closed until airborne radioactivity in the building is confirmed to be <z 0.2
DAC.

3.3. Use all prescribed PPE as listed in the RWP and BWP.

3.3.1 First entry minimum respiratory protection in ARA will be SCBA or Carry-In.
supplied air systems.

3.3.2 Follow on entries will be based on contamination levels and may use PAPR with
Chemical/Particulate Combination Cartridges or Particulate Cartridges as directed by
IH and RadCon.

3.4. Radiological Requirements

3.4.1 Work will be controlled by RWP WP-574, Rev. 3

3.5. Industrial Safety Controls

3.5.1 Industrial Hygiene will confirm established heat stress controls immediately prior to
the start of work.

" Buddy system

* Provide water/fluids.

3.5.2 Personal Protective Equipment

* Leather work gloves or equivalent will be used when handling sharp
instruments or moving waste containers. Leather work glove or equivalent
should be worn on the top of clean uncontaminated Nitrile gloves. If outer
work gloves become contaminated with corrosive material, change outer
work gloves and the first layer of Nitrile gloves (the layer located just
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beneath the work gloves) with clean uncontaminated and Nitrile gloves and
work gloves.

When handling suspect contaminated material or cleaning up spills
Chemical -resistant Nitrile/ latex gloves should be worn.

3.5.3 Radiological PPE will be controlled by RWP WP-574, Rev 3.

3.5.4 Ergonomic Controls

" Participants should consider warming up and stretching out prior to activity.

" Two-person lifting. If metal pallets must be moved, special instructions from IH
will be required.

3.6. Radio contact to be maintained with Radcon Supervision and OPS ELM.

3.7. Should chemical products need to be added to the Waste Plan during the course of this work,
notify IR representative(s) Jason Sweesy (509) 373-1304 and Waste Coordinator Markus
McGrath (509) 372-1642 for evaluation.

3.8. IF conditions require exit from ARA (2 hour respiratory limit), RE-ENTRY is permitted to
continue under this recovery plan.

3.9. Beryllium decontamination of equipment and respiratory equipment will be performed per
Appendix A - WRAP beryllium Decontamination Plan, current revision.

3.10. Industrial Hygiene will identify and coordinate Beryllium Clearance Samples during the course
of the recovery plan.

3.11. Tools and Equipment: (Key Items)

* Waste bag(s) (l0mil) * Sling, 3-point drum
* Survey instruments and materials - RADCON. * Beryllium labels
" Survey instruments and materials - IH. * Tach cloth or Lint rollers (Beryllium
* Tool Cart decon)
* Duct tape / Patch materials (Glove Bag Material) e Baking Soda (4- 1lb boxes)
* Craft paper!/ plastic / Yellow tack sheeting o Metal side cutters
* Wet and dry Decon rags and/or wipes * Laundry rack
* Miscellaneous hand tools, including reach tools * Laundry bags (SWP)
* Flashlight or portable lighting * 55-gal Room Waste drum (Step-off pad)
* 85-Gallon Overpack Drums (2) 9 Step-off pad
* Forklift (Electric Only inside 2404WB) * Stanchions
* Electric walk-behind drum mover * Rad Rope
* A-frame hoist /jib crane * Tables (2)
" Reinforced drum liner/bag for overpacking - Chairs
* Radiological posting material (ARA,HCA,RA,RBA,RMA) e Brooms
* Tarp (3) * Hemostat 2- long & 2 -short
" A-Frame Hoist and Attachments e Portable radios
* Fixative Solutions - Soil Cement (#035321) * Extension Cord (2)
* Portable sprayer (Soil Cement) * Forklift Tine Sleeves
* Chemical resistant gloves (Silver Shield) * Stanchions
" pH paper and chart * Water Resistant Suits
* Distilled water (250/500 mil bottle) 9 Knee pads or Kneeling pads
* Drip Pan (55-gal drum)
" Caldwell lift attachment for forklift
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----------------------------------------------------------------------------------------------

NOTE:

Current Condition: 2404WB is in the Standby Mode with ventilation secured and access to the building
restricted. The building is posted as an ARA, HCA and BCA.

Drum 0061308 and 0062288 were was loaded out of the TRU Glovebox onO02/10/11. Both contain
approximately the same waste constituents and were assayed on the same date of 03/14/11. They were
respectively transferred to 2404WB Row 8 on 03/14/11 and 03/16/11.

Desired Condition: Drum 0062288, sister drum and any other affected waste containers in 2404WB will be
addressed and placed into a safe/compliant condition (decontaminated and/or over-packed as necessary).
Other contaminated drums, items or area within 2404WB will be decontaminated or covered to create
stable radiological conditions and will be posted accordingly.
- -- -- -- -- - - - - - - -- -- -- -- - - - -- - - - - -- -- - - - - - - - - - - - - - - - -- - - - - - - - - -- - - - - - - - - - - - - --

5.0 Instructions

5.1 PERFORM a Formal Pre-Job Briefing with all personnel involved with the performance of
tasks within this recovery plan.

Signature on file (daily)
FLM Print / Signature Date

5.2 Ensure all prerequisites have been completed prior to starting Tasks.

NOTE:
" 2404WB will remain under restricted access until cleared by the WRAP DOS.
* RADCON Void Limits are found in RWP-WP-574 Rev.4
" Decontamination to removable ALARA levels means: Decontamination efforts will be repeated

unless it is not reasonable to continue. Due to the uncertainties of this plan, decontamination
efforts cannot be precisely defined, however; this typically means until decontamination attempts
result in a reduction of less than one half the previous attempt.

TASK 1 Characterization and Stabilization

5.3 Characterization Team of NCOs and RCTs PREPARE to enter 2404WB.
" Set up appropriate step-off pads including CA & RBA.
" Stage survey and sampling equipment for RADCON and IH.
" Stage radiological posting materials.

5.4 ENSURE DOS places 2404WB into OPERATIONS MODE.

*OBTAIN approval from DOS to allow entry into 2404WB.

NOTE:

Visual inspections and Radiological surveys of suspect surfaces, materials and containers will he
continuous; as needed to perform the disposition, decontamination and for all activities needed to place
the contaminated area and containers in a safe configuration. Specific inspections and surveys are
noted as work steps for reference, hut additional inspections and surveys throughout the performance
of this recovery plan are implied.
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5.5 NCOs and RCTs ENTER 2404WB.

WARNING:
" IF radiological Void Limits are MET or EXCEEDED, THEN IMMEDIATELY EXIT.
* Ensure that chemical PPE is specific to the chemical being used and covers all potential areas

of exposure. Silver Shield gloves to be worn over surgeons.

5.5.1 PERFORM the following actions prior to moving drums from Row 8.

" RCTs start air sampling.

* SURVEY! SAMPLE travel path up to affected area.

* Perform Pre-Use Inspection of Forklift; inform FLM of completion.

* Visually INSPECT drum(s) for container integrity conditions. [SAC 5.6.4, AC
5.7.8 ACMPI

o REPORT container integrity conditions to Operations FLM via radio. If other
container(s) is/are found breached, then STOP.

" Visually INSPECT the floor, pallets and surrounding areas for abnormal conditions.

o REPORT any abnormal conditions to Operations FLM via radio.

* TAKE contamination and pH SAMPLES of affected areas.
o REPORT contamination levels and pH levels to RADCON Supervision and

Operations FLM via radio.

o If acidic, then neutralize spill area with baking soda.

* Cover or fix areas of contamination >20,000,000 dpm/IO00cm 2 Alpha. (10 Rad/hr
using a BWCP)

" PERFORM setup (e.g., move pallets, layout tarp(s), etc.)

WARNING:

Use special care when handling, moving or positioning leaking waste containers.

5.6 Relocate/Survey unaffected drums from Row 8 to designated staging location.

5.7 PERFORMv characterization survey of accessible areas of the affected drum(s), pallet(s) and

floor.

5.8 REPORT survey results to RADCON Supervisor and Operations FLM via radio.

5.9 LIFT affected pallet(s) to allow RCT to survey under the pallet(s).

5.10 MOVE affected pallet(s) to designated location.

5.11 Cover/Apply absorbent/neutralizing material to spill area.
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5.12 Un-band drums on affected pallet(s).

5.13 Visually INSPECT drum(s) for container integrity conditions. [SAC 5.6.4, AC 5.7.8 ACMP]

5.14 SURVEY the accessible areas of pallet containing drum 0062288.

5.15 REPORT survey results and inspections to RADCON Supervisor and Operations FLM via
radio.

5.16 RELOCATE affected non-leaking drum(s) one-at-a-time within the work area using a parrot
beak. [LL 2007-RL-HNF-00 12]

5.17 PLACE leaking drum(s) into a reinforced plastic bag using drum mover or Caldwell lift
attachment.

*If using the Caldwell, then the leaking drum(s) may be over-packed per Step 5.29 and then
return to Step 5.19.

5.18 PLACE bagged leaking drum(s) in catch pan on pallet with absorbent material around the base
of the drum.

5.19 Wrap contaminated pallet(s) with plastic sheeting.

Caution:

Decontamination will be performed using damp materials (e.g., wet-wipe, damp cloths) or material
designed for capturing dirt/dust (masslin). Decontamination will be performed by water dampened cloth
and covered with plastic and tape. Use of aggressive methods such as sweeping, grinding, wire brushes or
flapper wheels are not allowed.

Suspect breached drum may create >.2 DAC

5.20 DECONTAMINATE/COVER drum(s), floor, pallet(s) and other areas to removable ALARA
levels, based on portable radiological instrumentation measurements.

5.21 PACKAGE waste per WRPI-OP-1709 for mixed waste or WRPl-OP-l 708 for low level waste
and the Waste Planning Checklist.

5.22 SURVEY the accessible areas of the affected floor, drum(s) and pallet(s).

5.23 Repeat steps 5.5.1 through 5.23, as applicable, until spill area(s), drum(s) and pallet(s) are
characterized, stabilized and decontamninated.

5.24 SURVEY the accessible areas of the floor, drum(s) and pallet(s).

5.25 REPORT survey results to RADCON Supervisor and Operations FLM via radio.

5.26 Perform down post Radiological surveys of 2404WB.

5.27 Post radiological areas/equipment as determined by Radiological surveys.

5.28 Per the DOS, DOWN post 2404-WB for Radiological to normal and remove appropriate
posting.
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TASK 2 Overpack Affected Drums

5.29 IF drum overpack is to occur in 2404WB, then perform the following:

5.29.1 PREPARE overpack drum.

5.29.2 Stage drum(s) for overpack at designated location.

NOTE:

Sample Treatment Director will provide information regarding the addition of absorbent materials and/or
neutralizing materials to the overpack drum during loading.

5.29.3 OVERPACK drum(s) per WRPI-OP-0503 Section 4.13. [LL 1998-RL-FDH-0004]

5.30 IF drum overpack is to occur in 2404-WC, then perform the following:

5.30.1 TRANSFER drum(s) to 2404WC per WRPI -OP-0503.

5.30.2 ENSURE a second NCO INSPECTS the load prior to transfer to 2404WC.

5.30.3 ENSURE RCT performs survey prior to transfer to 2404WC.

5.30.4 SURVEY drum(s) upon arrival at 2404WC.

NOTE:

Sample Treatment Director will provide information regarding the addition of absorbent materials and/or
neutralizing materials to the overpack drum during loading.

5.30.5 OVERPACK drum(s) per WRPI-OP-0503 Section 4.13. [LL 1998-RL-FDH-0004]

5.31 Perform Beryllium down post of 2404-WB as directed by IH.

5.32 DOS direct 2404WB to be down posted to normal and remove restricted access.

5.33 LOCATE and INSPECT Drum 0061308 as best as possible for signs of drum integrity concerns.

5.34 REPORT the drum location/inspection results to RADCON Supervisor and Operations FLM.

5.35 PERFORM housekeeping, store equipment and materials and handle packaged waste as
directed.

6.0 Closeout

6.1. When complete, obtain approval of Facility Manager for completed actions.

Facility Manager Printed name / Signature Date

Appendix A - WRAP Beryllium Decontamination Plan

This Beryllium Decontamination Plan will be used to clean or decontaminate areas and equipment where
beryllium contamination is confirmed or suspected.
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1.0 DECONTAMINATION OF ITEMS AND SURFACES

Cleaning of equipment and material will be conducted for the release of materials from a BCA. The
cleaning methods are as follows: wiping with a damp cloth, wet wipe, or MSA Personal Safety Equipment
Towelette, HEPA vacuuming, using tack cloth, or using other methods that will minimize the generation of
airborne beryllium., (Other methods must be approved by an Industrial Hygienist.) Aggressive
decontamination methods which may cause beryllium to aerosolize, such as scrubbing with a wire brush or
using a spray applicator to apply water or cleaning agents, are prohibited when dealing with potential
beryllium contamination. All cleaning material used to clean equipment and materials within a BCA must
be bagged, labeled, and disposed of as beryllium-contaminated waste. (DOE-0342, 6.21)

1.1 Respirators

Respirators include but are not limited to:

PAPRs and Hoods

* Face pieces
" PAPR Hoses/Hoods
* Belts
" Blower Motors
" Cartridge Assemblies (Respirator cartridges themselves cannot be decontaminated.)

NOTE: o Bullard recommends that their respirators be wiped down with a wet wipe or damp cloth.

* MSA requires that their respirators be wiped down with an MSA Personal Safety
Equipment Towelette.

SCBA 's and Face Pieces

* Respirator face piece

* Back pack apparatus

* Air Tank

* Hoses

* Straps

* Regulator

1.1.1 WIPE exterior of respirators and associated parts with damp cloths, wet wipes, or MSA
Personal Safety Equipment Towelettes (per manufacturer's instructions), to remove
dust/particulates before the cartridges are removed.

1.1.2 TAPE OR PLUG the cartridge openings and blower motor openings.

1.1.3 WIPE exterior of cartridges with damp cloths or wet wipes.

1.1.4 DISCARD used wet wipes, towelettes, or damp cloths, cartridges, and PAPR hoods as
potential beryllium waste or mixed waste, as applicable.

Appendix A (Cont'd) - WRAP Beryllium Decontamination Plan
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1.2 IH Sample Pumps

NOTE: The 37 mm Mixed Cellulose Ester (MEC) filter cassettes used for beryllium sampling are the
first line filter and are effective at preventing beryllium contamination reaching the in-line filter
used by Rad~on to release samples.

1.2.1 WIPE the exterior of IH sample pumps, associated Tygon tubing, and in-line filter with
wet wipes or damp cloths.

1.2.2 DISCARD used w~t wipes or damp cloths as potential beryllium waste or mixed waste,
as applicable.

1 .3 Tools and Equipment

Tools and equipment may include but are not limited to:

" Power tools
" Hand tools
" Ladders
" Portable RadCon Equipment

1.3.1 WIPE the exterior of all tools and equipment used in the BCA with wet wipes or damp
cloths.

1.3.2 DISCARD used wet wipes or damp cloths as potential beryllium waste or mixed waste,
as applicable.

1.4 Potentially Internally Contaminated Items

1.4.1 IF any item used in the BCA has the potential to draw air through its internal workings
AND it does not have a filter system or other apparatus to keep beryllium contamination
from reaching internal surfaces
AND the internal surfaces of the item cannot be sampled and determined free of
beryllium or otherwise be cleared of beryllium contamination,
THEN LABEL that item as potentially internally beryllium contaminated,
(DOE-0342 Attachment 5-E)
AND KEEP it segregated from non-beryllium contaminated equipment, as it may no
longer he used outside of a BCA.

1.5 Release of Items for General Use

1.5.1 IF the respirators (excluding cartridges), portable RadCon equipment, III sample pumps,
and other tools and equipment have been thoroughly wiped down,
AND they are not labeled as potentially internally beryllium contaminated,
THEN RELEASE them for general use in non-beryllium work.
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Appendix A (Cont'd) - WRAP Beryllium Decontamination Plan

NOTE: A combination of HEPA vacuuming, wiping with a wet wipe or damp cloth, and using tack cloth
may be most effective in situations where a large amount of dust and debris is present. For
example: HEPA vacuuming the dust and debris would remove the majority of the potential
contamination. This would make wiping with a wet wipe or damp cloth or using tack cloth
more efficient. This practice would also decrease the potentialfor the spread of beryllium
contamination.

1.6 Decontamination of Areas

1.6.1 DECONTAINATE areas and surfaces, such as floors, counters, and exteriors of non-
portable equipment, by HEPA vacuuming, wiping with a wet wipe or damp cloth, and/or
using tack cloth.

1.6.2 DISPOSE of any waste generated from decontamination activities as potential beryllium
waste or mixed waste, as applicable.

1.7 Disposition of Protective Clothing

1.7.1 VACCUM protective suits with a HEPA vacuum (recommended) ONLY if within the
Process Area or room 113,
OR WIPE DOWN (carefully) with a wet wipe or damp rag,
OR USE tack cloth prior to removal.

1.7.2 PLACE washable suits, gloves, and booties worn in BCA areas in a laundry bag.

1.7.3 DISCARD disposable suits, gloves, and booties worn in BCA areas, as well as damp rags
or tack cloths used to wipe down protective clothing, as potential beryllium waste or
mixed waste, as applicable.

1.8 Beryllium Waste and Laundry Bags

NOTE: Per Sections 6,22 and 6.23 of DOE-0342, labels may be applied to waste containers as
beryllium waste at the time that waste items are bagged or containerized. While in the BCA, it
is acceptable to place beryllium waste in unlabeled waste containers. The waste items may be
left unlabeled until industrial hygiene sample results are received to properly characterize the
waste. Be aware, other labeling requirements such as Waste Management labeling
requirements for Dangerous Waste may be required for some waste streams in the interim. If
Items are already labeled, waste labels may be removed or changed to reflect the beryllium
characterization. However, all beryllium waste must be properly labeled before it leaves the
BCA.

1.8.1 LABEL potential beryllium waste, potential beryllium laundry, and beryllium-containing
mixed waste with a Beryllium Waste Label. (DOE-0342, Attachment 5-D)

1.8.2 WIPE beryllium waste and laundry bags with wet wipes or damp cloths before removing
them from the BCA.

1.8.3 IF waste/laundry bags will stay in the general work area,
THEN WIPE beryllium waste bags with wet wipes or damp cloths before the BCA is
down posted.
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Appendix A (Cont'd) - WRAP Beryllium Decontamination Plan

1.8.4 NOTIFY laundry of beryllium-containing laundry to be picked up.

1.8.5 DISPOSE of beryllium-containing waste per DOE-0342.

2.0 DOWN-POST OF BCA

2.1 EVALUATE the BCA area per the limits set by DOE-0342.

2.2 (IR) IF IH sampling confirms that the BCA meets the decontamination criteria set forth by DOE-
0342,
THEN RELEASE AND DOWN POST the area from the BCA.

2.3 NOTIFY DOS of change in BCA status.
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Kisielnicki, Jeanne M

7rom: Strickling, Lana R
jent: Monday, May 16, 2011 2:24 PM
To: McGrath, Markus H; Crowley, Paul J
Cc: Prignano, Andrea L; Conley, Jeffrey A; Willis, Norman P; Gordon, Todd; Ware, Nancy W;

Tuott, Lee C; Bannister, Roland J; Austin, Richard L; Ramirez, Amanda J; Kisielnicki, Jeanne
M

Subject: HEDL drums requiring updates.

Based on my discussion with Triner, Austin and the process ing and AK information provided, all of
the containers below should be labeled as "corrosive", have the D002 applied in SWITS, the pH
should be changed to pH<2, the storage category should be updated to "A"U for Acids, and the
physical type should be changed to US (liquid/solid).

Also, please add the following comment: DO02 applied due to suspect corrosive liquids identified
during processing and a subsequent review of AK information provided on the wastestream."

Label changes should be done in accordance with WMP-370, Section 2.36.

Paul - Jeff Conley is your CWC facility contact (he may delegate to Todd). You are responsible for
ensuring the containers at CWC are updated.

Markus/Andrea - You have WRAP. Please make sure the storage Categories are updated in SWITS
for the containers located at WRAP (in case they get moved back to CWC at some point). You may

eed to work with Nancy Weston to get this completed.

I believe that both WRAP/CWC intend to put all of these containers on spill pallets.

Please let me know if there is something I missed that should be updated for interim storage. Notify
Roland when items are complete.

Lana Strlckling
Waste Support Services
PFP/SWOC/WRP Waste Manager
Materials & Energy Corporation
Office: (509) 376-3583

From: Kisielnicki, Jeanne M
Sent: Wednesday, May 11, 2011 3:54 PM
To: Striciding, Lana R; McGrath, Markus H; Prignano, Andrea L
Subject: Drum list

Here is the list of 15 drums identified that require labeling and waste code changes. Thanks

Drum Retrieved drum Repack daughter Location
Mumber (inner drum) drum

002002502 HEDL-155 24031NA-Q3
0025090 HEDL-342 2404WB



0028846 HEDL-148 2404WB-Zl

0028928 HEDL-73 2403WA-03

-1029796 HEDL-169 2336W

j029841 HEDL-262 0062289,0081216 2404WB22,
____________ _____________2404WB22

0030841 HEDL-108 WB-Z1

0030851 HEDL-182 2403WA-Q3

0031159 HEDL-111 2403-WA-Q3

0031161 HEDL-63 01062288,0061308 2404WB08,
2404WB08

0031164 HEDL-273 2403WA-Q3

0031165 HEDL-254 2403WA-Q3

0034390 HEDL-77 2336W

0034274 H365 2403 WA
0034364 TH366 2403WA

Trw l~epmckaqi4 Projrect
76 -7761

2
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3 100 Port of Benton Boulevard

Richland, Washington 99354-1670
509-372-7950

The Department of Ecology is an equal-opportunity agency and does not discriminate on the basis of
race, creed, color disabiliy, age, religion, national ori.gi .n, sex, marital status, disabled-veteran status,
Vietnam-era veteran status or sexual orientation.

For more information or ifyou have special accommodation needs, please contact the Nuclear Waste
Program at (509) 3 72- 7950.

Department of Ecology Headquarters telecommunications device for the deaf (TDD) number is:
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1 DANGEROUS WASTE PORTION OF THE
2 RESOURCE CONSERVATION AND RECOVERY ACT PERMIT
3 FOR THE TREATMENT, STORAGE, AND DISPOSAL OF DANGEROUS WASTE

4 Washington State Department of Ecology
5 Nuclear Waste Program
6 3 100 Port of Benton Boulevard
7 Richland, Washington 99354
8 Telephone: 509-372-7950

9 Issued in accordance with the applicable provisions of the Hazardous Waste Management Act,
10 Chapter 70. 105 Revised Code of Washington (RCW), and the regulations promulgated there under in
11I Chapter 1 73-303 Washington Administrative Code (WAC).

12 ISSUED TO:

United States Department of Energy United States Department of Energy
Richland Operations Office Office of River Protection
(Owner/Operator) (Owner/Operator)
P.O. Box 550, MSIN A7-50 P.O. Box 450, MSIN H-6-60
Richland, Washington 99352 Richland, Washington 99352
Telephone: (509) 376-7395 Telephone: (509) 372-3062

Mission Support Alliance Bechtel National, Inc.
2490 Garlick, MSIN HI-30 (Co-Operator)
Richland, Washington 99354 2435 Stevens Center Place MSIN H-4-02
Telephone: (509) 376-1310 Richland, Washington 99354

Telephone: (509) 371-2335

Washington Closure Hanford, LLC Washington River Protection Solutions, LLC
(Co-operator) (Co-operator)
2620 Fermi Avenue, MSTN 114-24 P.O. Box 1500, MSIN H-6-63
Richland, Washington 99354 Richland, Washington 99352
Telephone: (509) 372-9951 Telephone: (509) 372-9138

Pacific Northwest National Laboratory CH2MHILL Plateau Remediation Company
(Co-operator) (Co-operator)
P.O. Box 999, M5Th4 Kl1-46 P.O. Box 1600, MSIN 1-7-30
Richland, Washington 99352 Richland, Washington 99352
Telephone: (509) 375-5911 Telephone: (509) 376-0556

13 This Permit as modified on October 22, 2007, will remain in effect until reissuance of the
14 September 27, 2004 Permit, unless revoked and reissued under WAG 173-303-830(3), terminated under
15 WAC 173-303-830(5), or continued in accordance with WAG 173-303-806(7).

16 ISSUED BY:
17 WASHINGTON STATE DEPARTMENT OF ECOLOGY

18 ~~ 'Date: ___________

19 Jane A. Hedges, Program Manager
20 Nuclear Waste Program, Department of Ecology
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1 List of Attachments

2 The following listed documents are attached in their entirety. However, only those portions of the
3 attachments specified in Parts I through VI are enforceable conditions of this Permit and subject to the
4 permit modification requirements of Permit Condition I.C.3. Changes to portions of the attachments,
5 which are not subject to the permit modification process, will be addressed in accordance with Permit
6 Conditions I.E.8, I.E.1 11, I.E. 13, I.E. 15, through I.E.20, and I.E.22. Ecology has, as deemed necessary,
7 modified specific language in these attachments. These modifications are described in the conditions
8 (Parts I through VI), and thereby supersede the language of the attachment.

9 Attachment 1 Hanford Federal Facility Agreement and Consent Order, (as amended)
10 h t p ://xwwhian ford. gov/tpa/covcrg. ltn

11I Attachment 2 Hanford Facility Legal Description, from Class 11 modification, dated
12 January 7, 1999

13 Attachment 3 Security, dated September 30, 2010

14 Attachment 4 Hanford Emergency Management Plan, DOE/RL-94-02 Revision 2, as amended and
15 approved modifications

16 Attachment 5 Hanford Facility Personnel Training Program, dated September 30, 2010

17 Attachment 6 Reports and Records, dated September 30, 2010

18 Attachment 7 Policy on Remediation of Existing Wells and Acceptance Criteria for RCRA and
19 CERCLA, June 1990

20 Attachment 8 Hanford Well Maintenance and Inspection Plan, 131-1-0 1265, Revision 0, May 1999

21 Attachment 9 Permit Applicability Matrix, dated September 3 0, 2010

22 Attachment 10 Purgewater Management Plan, July 1990

23
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1 Introduction

2 Where information regarding treatment, management, and disposal of the radioactive source, byproduct
3 material, special nuclear material (as defined by the Atomic Energy Act of 1954, as amended) and/or the
4 radionuclide component of mixed waste has been incorporated into this permit, it is not incorporated for
5 the purpose of regulating the radiation hazards of such components under the authority of this permit or
6 Chapter 70. 1 05 RCW.

7 Pursuant to C'hapter 70,105 RC-.W, the Hazardous Waste Management Act (HWMA) of 1976, as
8 amended, (hiapter 70. 105D RCW, the Model Toxics Control Act (MTCA), and regulations promulgated
9 there under by the Washington State Department of Ecology (hereafter called Ecology), codified in

10 Chapter 1 73-303 Washington Administrative Code (WAC), Dangerous Waste Regulations, a Dangerous
I11 Waste Permit is issued to the United States Department of Energy (USDOE) - Richland Operations Office
12 (RL) and Office of River Protection (ORP) [owner/operator], and its contractors [co-operators], Bechtel
13 National, Incorporated (BNI), CH2MHILL Plateau Remediation Company (CHPRC), Mission Support
14 Alliance, LLC (MSA)], Pacific Northwest National Laboratory (PNNL), Washington Closure
15 Hanford, LLC (WCH), and Washington River Protection Solutions, LLC (WRPS) and hereafter called the
16 Permittees, for the treatment, storage, and disposal of dangerous waste at the Hanford Facility.

17 This Dangerous Waste Permit, issued in conjunction with the United States Environmental Protection
18 Agency's (hereafter called EPA) Hazardous and Solid Waste Amendments Portion of the Resource
19 Conservation and Recovery Act (RCRA) Permit for the Treatment, Storage, and Disposal (TSD) of
20 Hazardous Waste (HSWA Permit), constitutes the RCRA Permit for the Hanford Facility. Use of the
21 term "Permit" within the Dangerous Waste Permit will refer to the Dangerous Waste Permit, while use of
22 the term 'Permit" within the HSWA Permit, will refer to the HSWA Permit. Use of the same term in both
23 the Dangerous Waste Permit and the HSWA Permit, will have the standard meaning associated with the
24 activities addressed by the permit in which the term is used. Such meanings will prevail, except where
25 specifically stated otherwise.

26 The Permittees will comply with all terms and conditions set forth in this Permnit and those portions of the
27 Attachments that have been specifically incorporated into this Permit. When the Permnit and the
28 Attachments (except Permit Attachment 1) conflict, the wording of the Permit will prevail. The Permit is
29 intended to be consistent with the terms and conditions of the Hanford Federal Facility Agreement and
30 Consent Order (I iFFACO, Permit Attachment 1). The Permittees will also comply with all applicable
31 state regulations, including Chapter 173-3W3 W.AC.

32 Applicable state regulations are those which are in effect on the date of issuance, or as specified in
33 subsequent modifications of this Permnit. In addition, applicable state regulations include any self-
34 implementing statutory provisions and related regulations which, according to the requirements of the
35 HWMA, as amended, or other law(s), are automatically applicable to the Permittees' dangerous waste
36 management activities, notwithstanding the conditions of this Permit.

37 This Permit is based upon the Administrative Record, as required by WAC 1 73-303-840. The Permittees'
38 failure in the application, or during the Permit issuance process, to fully disclose all relevant facts, or the
39 Permittees' misrepresentation of any relevant facts at any time, will be grounds for the termination or
40 modification of this Permit and/or initiation of an enforcement action, including criminal proceedings.
41 The Permittees will inform Ecology of any deviation from the Permit conditions, or changes in the
42 information on which the application is based, which would affect either the Permittees' ability to
43 comply, or actual compliance with the applicable regulations or the Permit conditions, or which alters any
44 condition of this Permit in any way.
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1 Ecology will enforce all conditions of this Permit for which the State of Washington is authorized, or
2 which are "state-only" provisions (i.e., conditions broader in scope or more stringent than the federal
3 RCRA program). Any challenges of any Permit condition may be appealed in accordance with
4 WAC 1 '73-303-845;. In the event that any Permnit condition is challenged by any Permittee under
5 WA'AC 1 73-303-845, Ecology may stay any such Permit condition as it pertains to all Permittees, in
6 accordance with the same terms of any stay it grants to the challenging Permittee. If such a stay is
7 granted, it will constitute a "stay by the issuing agency" within the meaning of RCW 4 ' l11320(0

8 This Permit has been developed to allow a step-wise permitting process of the Hanford Facility to ensure
9 the proper implementation of the I11FF. CQ. In order to accomplish this, this Permit consists of six (6)

10 parts.

I11 Part 1, Standard Conditions, contains conditions which are similar to those appearing in all dangerous
12 waste permits.

13 Part 11, General Facility Conditions, combines typical dangerous waste permit conditions with those
14 conditions intended to address issues specific to the Hanford Facility. Where appropriate, the general
15 facility conditions apply to all final status dangerous waste management activities at the Facility. Where
16 appropriate, the general facility conditions also address dangerous waste management activities which
17 may not be directly associated with distinct TSD units, or which may be associated with many TSD units
18 (i.e., spill reporting, training, contingency planning, etc.). Part 11 also includes conditions that address
19 corrective action at solid waste management units and areas of concern.

20 Part 111, Unit-Specific Conditions for Operating Units, contains those Permit requirements that apply
21 to each individual TSD unit operating under final status. Conditions for each TSD unit are found in a
22 chapter dedicated to that TSD unit. These unit-specific chapters contain references to Standard
23 Conditions (Part 1) and General Conditions (Part 11), as well as additional requirements which are
24 intended to ensure that each TSD unit is operated in an efficient and environmentally protective manner.
25 Additional requirements may also be added when an operating unit ceases operations and undergoes
26 closure.

27 Part IV, Unit-Specific Conditions for Corrective Action, contains those permit requirements which
28 apply to specific RPP units that are undergoing corrective action under the I fFFAC0. RPP units may
29 include solid waste management units and other areas of concern (i.e., releases that are not at solid waste
30 management units and do not constitute a solid waste management unit) that are undergoing corrective
31 action. For The Comprehensive Environmental Response, Conservation, and Liability Act (CERCLA)
32 and RCRA past practice (RPP) units identified in the IlIFFAC(), the corrective action conditions are
33 structured around continued coordination with, and reliance on, the investigation and cleanup
34 requirements established under the HFFACO. For TSD units identified in the HEFACO. the corrective
35 action conditions contemplate use of closure and post-closure processes to satisfy corrective action.

36 Part V, Unit-Specific Conditions for Units Undergoing Closure, contains those requirements which
37 apply to those specific TSD units, included in this part, that are undergoing closure. In accordance with
38 Section 5.3 of the Action Plan of the HEFACO, all TSD units that undergo closure, irrespective of permit
39 status, will be closed pursuant to the authorized State Dangerous Waste Program in accordance with
40 WAC 173-303-610. Requirements for each TSD unit undergoing closure are found in a chapter dedicated
41 to that TSD unit. These unit-specific chapters contain references to Standard Conditions (Part I) and
42 General Conditions (Part 11), as well as additional requirements which are intended to ensure that each
43 TSD unit is closed in an efficient and environmentally protective manner.
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1 Part VI, Unit-Specific Conditions for Units in Post-Closure, contains those requirements which apply
2 to those specific units in this part that have completed modified or landfill closure requirements, and now
3 only need to meet Post-Closure Standards. As set forth in Section 5.3 of the Action Plan of the HIFFACO,
4 certain TSD units will be permitted for post-closure care pursuant to the authorized State Dangerous
5 Waste Program (17303 WAC) and the Hazardous and Solid Waste Amendments. Requirements for
6 each unit undergoing post-closure care are found in a chapter, within this part, dedicated to that unit.
7 These unit specific chapters may contain references to Standard Conditions (Part 1) and General
8 Conditions (Part 11), as well as the unit specific conditions, all of which are intended to ensure the unit is
9 managed in an efficient, environmentally protective manner.

10
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1 Unit Status Table

PERMIT REVISION REVISION DATE UNITS INCORPORATED
Permit Revision 0 8/29/94 616 NDWSF, 305-B Storage Facility, 183-H SEB, 300 ASE, 2727-S, NRDWSF

Permit Revision 1 4/28/95 Simulated High-Level Waste Slurry, 218-E-9 Borrow Pit Demo Site, 200 W Area Ash Pit
Demo Site, 2101 -M Pond, 216-B-3 Expansion Ponds

Permit Revision 2 8/29/95 Hanford Patrol Academy Demolition Site, 105-DR Large Sodium Fire Facility,
304 Concretion Facility

Permit Revision 3 11/25/96 PUREX Storage Tunnels, 4843 Alkali Metal Storage Facility, 3718-F Alkali Metal Treatment
& Storage Facility, 303-K Storage Facility, 300 APT

Permit Revision 4 1/28/98 LERF & 200 Area ETF, 242-A Evaporator, 325 HWTUs

Permt Rvison 5 5/1/99 100 D Ponds, 1301-N & 1325-Liquid Waste Disposal Facility, 1324-N Surface
Permt Rvison 5 5/1/99 Impoundment, 1324-NA Percolation Pond

Permit Revision 6 3/28/00 Permit Condition ILY, Corrective Action
Permit Revision 7 2/27/01 Waste Treatment & Immobilization Plant, 300 Area WATS
Permit Revision 8 9/23/04 No new units, modification updates
Permit Revision 8A 3/6/06 Integrated Disposal Facility

Permit Revision 88 1/2007 331 -C Storage Unit, PEP Treatment Unit, 241 -Z Treatment & Storage Tanks, 303-M Oxide
_____________Facility

2 Permit Revision 8C 8/2007 400 Area Waste Management Unit, 224-T TRUSAF

UNIT ~~~Permit Revision Cmet/itrUNIT ~incorporated Reti red Cmetlit

PART III, OPERATING UNITS
616 Non-Radioactive Dangerous Waste Storage Facility Rev. 6 Rev. 7 Closed, 9/5/01
242-A Evaporator Rev. 4
305-B Storage Facility Rev. 0 Closed, 7/2/07
325 Hazardous Waste Treatment Units Rev. 4 RLWT procedural closure, 9/04
LERE & 200 Area ETF Rev. 4
PUREX Storage Tunnels Rev. 3
Waste Treatment and Immobilization Plant Rev. 7 Permitted unit under construction
Integrated Disposal Facility Rev. 8A ___

331-C Storage Unit Rev. 88B_____________________

400 Area Waste Management Unit Rev. 8C ___

PART IV, CORRECTIVE ACTION
100-NR-1 0perable Unit Rev. 6
100-NR-2 0perable Unit IRev. 6 J Rev. 80I Retired, 9/30/09
PART V, UNDERGOING CLOSURE UNITS
100-D Ponds Rev. 5 Rev. 6 Closed, 8/9/99
105 DR Large Sodium Fire Facility Rev. 2 Rev. 6 Closed, 7/ 1/04
1301-N Liquid Waste Disposal Facility Rev. 5 ______________________

1324-N Surface Impoundment Rev. 5 ___________________

1324-NA Percolation Pond Rev. 5 ___________________

1325-N Liquid Waste Disposal Facility Rev. 5 ____________________

200 West Area Ash Pit Demo Site Rev. 1 Rev. 6 Closed, 11/28195
2101-M Pond Rev. 1 Rev. 6 Closed, 11/28/95
216-B-3 Expansion Ponds Rev. 1 Rev. 6 Closed, 7/31/95
218-E-8 Borrow Demolition Site Rev. 1 Rev. 6 Closed, 11/28/95
2727-S Storage Facility Rev. 0 Rev. 6 Closed, 7/31/95
300 Area Solvent Evaporator Rev. 0 Rev. 6 Closed, 7/31/95
300 Area Waste Acid Treatment System Rev. 6 Rev. 88 Closed, 1/21/05
303-K Storage Facility Rev. 4 Rev. 6 Closed, 7/22/02
304 Concretion Facility Rev. 2 Rev. 6 Closed, 1/21/96
311 Tanks (includes 300 Area WATS) Rev. 6 Rev. 7 Closed, 5/20/02
3718-F Alkali Metal Treatment /Storage Rev. 3 Rev. 6 Closed, 8/4/98
4843 Alkali Metal Storage Facility Rev. 3 Rev. 6 'Closed, 4/14/97
Hanford Patrol Academy Demo Site Rev. 2 Rev. 6 'Closed, 11/28/95
Simulated High Level Waste Slurr Rev. 1 Rev. 6 Closed, 9/6/95
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UNIT PriReionComments/History
__________________________________________Incor orated Retired

PFP Treatment Unit(HA-2OMB) Rev. 8B3 Rev. 86 Closed 2/8105

241 -Z Treatment and Storage Tanks Rev. 8B3 Rev. 8B Closed 2122107

303-M Oxide Facility Rev. 8B jRev. 8B Closed 6/15/06
224-T Transuranic Waste Storage and Assay Facility Rev. 8C IRev. 80 Closed 11/12/08

PART VI, POSTCLOSURE UNITS_____________ ____________

183-H Solar Evaporation Basin Rev 4 __ _ _ _ _ _ _

300 Area Process Trenches j Rev 3 ________________________

PROCEDURALLY CLOSED
216--112 Crib N/A N/A Closed 7/19/07

221-T Test Facility N/A N/A Closed 2/22/99
2727-WA SIRE Sodium Storage Bldg N/A N/A Closed 2/22/99
324 Pilot Plant N/A N/A Closed 6/9/97
332 Storage Facility N/A N/A Closed 4/21/97

437 Maintenance and Storage Facility N/A N/A lClosed 9/11/03
Biological Treatment Test Facilities N/A N/A Closed 12/10/96

Physical/Chemical Treatment Test Facilities N/A N/A Closed 5/13/96

Sodium Storage/Sodium Reaction N/A N/A Closed 9/17/03
Thermal Treatment Test Facilities N/A N/A Closed 5/13/96
TO BE INCORPORATED
1706-KE Waste Treatment System
207-A South Retention Basin
216-A- 1 Crib
216-A-29 Ditch
216-A-36B Crib
216-A-37-1 Crib
216-B-3 Main Pond
216-B-63 Trench
216-S-10 Pond & Ditch
222-S Dangerous & Mixed Waste TSD Unit ____________________

241 -CX Tank System
600 Area Purgewater Storage and Treatment Facility
Central Waste Complex
Contact Handled Transuranic Mixed Waste Packaging
and Interim Storage Facility
DST System/204-AR Waste Unloading Station ____________________

Grout Treatment Facility
Hexone Storage & Treatment Facility
IHLW Interim Storage/Canister Storage Building
Low-Level Burial Grounds
Nonradioactive Dangerous Waste Landfill
Single-Shell Tank System
T Plant Complex_____________________________

Waste Encapsulation and Storage Facility_________
Waste Receiving and Processing Facility_________
TRANSITION UNDER HFFACO ACTION PLAN,
SECTION 8 (Will not be incorporated into Permit)
B Plant Coinplex
PUREX Plant I

2
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1 Definitions

2 Except with respect to those terms specifically defined below, all definitions contained in the HFFACO,
3 May 1989, as amended, and in \.AC 173-303-040 and other portions of Chapter 173-303 WAG are
4 hereby incorporated, in their entirety, by reference into this Permit. For terms defined in both
5 Chanter 173-303 WA? and the I-IFF, GO, the definitions contained in Chanpter 1-73-303 WAC will
6 control within this Permit. Nonetheless, this Permit is intended to be consistent with the 1-IFFACO.

7 Where terms are not defined in the regulations, the Permit, or the.HFFAC-O, a standard dictionary
8 reference, or the generally accepted scientific or industrial meaning of the termns will define the meaning
9 associated with such terms.

10 As used in this Permit, words in the masculine gender also include the feminine and neuter genders,
11I words in the singular include the plural, and words in the plural include the singular.

12 The following definitions apply throughout this Permit:

13 The term "Area of Concern" means any area of the Facility where a release of dangerous waste or
14 dangerous constituents has occurred, is occurring, is suspected to have occurred, or threatens to occur.

15 The term "Contractor(s)" means, unless specifically identified otherwise in this Permit, or Attachments,
16 Bechtel National, Inc. (BNI), CH2M HILL Plateau Remediation Company, Inc. (CHPRC), Mission
17 Support Alliance, LLC (MSA), Pacific Northwest National Laboratory (PNNL), Washington Closure
18 Hanford, LLC (WCH), and Washington River Protection Solutions, LLC (WRPS).

19 The term "Critical Systems" as applied to determining whether a Permit modification is required, means
20 those specific portions of a TSD unit's structure, or equipment, whose failure could lead to the release of
21 dangerous waste into the environment, and/or systems which include processes which treat, transfer,
22 store, or dispose of regulated wastes. A list identifying the critical systems of a specific TSD unit may be
23 developed and included in Part 111, V, and/or VI of this Permit. In developing a critical system list, or in
24 the absence of a critical system list, WAG I 73-3)3-830O Modifications will be considered.

25 The term "Dangerous Constituent" means any constituent identified in WAC 1 73-303-9905 or
26 40 CFR Part 264 Appendix IX, any constituent which caused a waste to be listed or designated as
27 dangerous under Chapter 173-303 XV.C, and any constituents within the meaning of hazardous substance
28 at RCW 70.105D.020(7).

29 The term "Dangerous Waste" means those solid wastes designated under Ch11apter 1 73-303 WAC as
30 dangerous or extremely hazardous waste. As used in the Permit, the phrase "dangerous waste" will refer
31 to the full universe of wastes regulated by Chapte'r 70.105 RGW and Chapter 173-303 XV.C (including
32 dangerous waste, hazardous waste, extremely hazardous waste, mixed waste, and acutely hazardous
33 waste).

34 The term "Days" means calendar days, unless specifically identified otherwise. Any submittal,
35 notification, or recordkeeping requirement that would be due, under the Conditions of this Permit, on a
36 Saturday, Sunday, or federal, or state holiday, will be due on the following business day, unless
37 specifically stated otherwise in the Permit.

38 The term "Director" means the Director of the Washington State Department of Ecology, or a designated
39 representative. The Program Manager of the Nuclear Waste Program (with the address as specified on
40 page one [I] of this Permit) is a duly authorized and designated representative of the Director for
41 purposes of this Permit.

42 The term "Ecology" means the Washington State Department of Ecology (with the address as specified
43 on page one [1] of this Permit).
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1 The term "Facility" means all contiguous land, structures, other appurtenances, and improvements on the
2 land used for recycling, reusing, reclaiming, transferring, storing, treating, or disposing of dangerous
3 waste. The legal and physical description of the Facility is set forth in Permit Attachment 2.

4 The term "Facility" for the purposes of corrective action under Permit Condition MLY, means all
5 contiguous property under the control of the Permittees and all property within the meaning of "facility"
6 at RCW 70.,105D.02003) as set forth in Permit Attachment 2.

7 The term "lIFFACO" means the Hanford Federal Facility Agreement and Consent Order, as amended
8 (Commonly referred to as Tni-Party Agreement [TPA]).

9 The term "Permittees" means the United States Department of Energy (owner/operator), Bechtel
10 National, Inc. (Co-operator), CH2M HILL Plateau Remediation Company (Co-operator), Mission
11I Support Alliance, LLC (MSA), Pacific Northwest National Laboratory (Co-operator), Washington
12 Closure Hanford, LLC (Co-operator), Washington River Protection Solutions, LLC.

13 The termn "Permittees" for purposes of corrective action under Permit Condition II.Y means only the
14 United States Department of Energy (owner/operator).

15 The term "Raw Data" means the initial value of analog or digital instrument output, and/or manually
16 recorded values obtained from measurement tools or personal observation. These values are converted
17 into reportable data (e.g., concentration, percent moisture) via automated procedures and/or manual
18 calculations.

19 The term "RCRA Permit" means the Dangerous Waste Portion of the RCRA Permit for the Treatment,
20 Storage, and Disposal of Dangerous Waste (Dangerous Waste Permit) issued by the Washington State
21 Department of Ecology, pursuant to Chapter 70.105 RCW and Chapter 173-303 WAC, coupled with the
22 HSWA Portion of the RCRA Permnit for the Treatment, Storage, and Disposal of Hazardous Waste
23 (HSWA Permit) issued by EPA, Region 10, pursuant to 42 U S C. 6901 et seq. and 40 CFR Parts 124 and
24 270.

25 The term "Reasonable Times" means normal business hours; hours during which production, treatment,
26 storage, construction, disposal, or discharge occurs, or times when Ecology suspects a violation requiring
27 immediate inspection.

28 The term "Release" means any intentional or unintentional spilling, leaking, pouring, emitting, emptying,
29 discharging, injecting, pumping, escaping, leaching, dumping, or disposing of dangerous constituents into
30 the environment and includes the abandonment or discarding of barrels, containers, and other receptacles
31 containing dangerous waste or dangerous constituents, and includes any releases within the meaning of
32 release at R(CW 7(). 1 05D.020(20).

33 The term "Significant Discrepancy" in regard to a manifest or shipping paper, means a discrepancy
34 between the quantity or type of dangerous waste designated on the manifest, or shipping paper, and the
35 quantity or type of dangerous waste a TSD unit actually receives. A significant discrepancy in quantity is
36 a variation greater than ten (10) percent in weight for bulk quantities (e.g., tanker trucks, railroad tank
37 cars, etc.), or any variation in piece count for nonbulk quantities (i.e., any missing container or package
38 would be a significant discrepancy). A significant discrepancy in type is an obvious physical or chemical
39 difference which can be discovered by inspection or waste analysis (e.g., waste solvent substituted for
40 waste acid).

41 The term "Solid Waste Management Unit (SWMU)" means any discernible location at the Facility
42 where solid wastes have been placed at any time, irrespective of whether the location was intended for the
43 management of solid or dangerous waste, and includes any area at the Facility at which solid wastes have
44 been routinely and systematically released (for example through spills), and includes dangerous waste
45 treatment, storage, and disposal units.
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1 The term "Unit" or "TSD unit", as used in Parts I through VI of this Permit, means the contiguous area
2 of land on or in which dangerous waste is placed, or the largest area in which there is a significant
3 likelihood of mixing dangerous waste constituents in the same area. A TSD unit, for purposes of this
4 Permit, is a subgroup of the Facility which has been identified in a Hanford Facility Dangerous Waste
5 Part A Form.

6
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1 Acronyms

2 ALARA As Low As Reasonably Achievable
3 AMSF Alkali Metal Storage Facility
4 APDS Ash Pit Demolition Site
5 APP Used to Denote Appendix Page Numbers
6 APT Area Process Trenches
7 ARAR Applicable, Relevant, and Appropriate Requirements

8 BNI Bechtel National, Inc
9 BPDS Borrow Pit Demolition Site

10 CD/RR Chemical Disposal/Recycle Request
11I CERCLA Comprehensive Environmental Response Compensation and Liability Act of
12 1980 (as Amended by the Superfund Reauthorization Act of 1986)
13 CFR Code of Federal Regulations
14 CHPRC CH2M HILL Plateau Remediation Company
15 CIP Construction Inspection Plan
16 CLARC Cleanup Levels and Risk Calculations
17 CLP Contract Laboratory Program
18 COC Chemical Contaminants of Concern
19 CPP CERCLA Past Practice

20 USDOF-RL U.S. Department of Energy, Richland Operations Office
21 USDOE-ORP U.S. Department of Energy, Office of River Protection
22 DQO Data Quality Objective
23 DSC Differential Scanning Colorimetry

24 EC Emergency Coordinator
25 Ecology Washington State Department of Ecology
26 EPA U.S. Environmental Protection Agency
27 ERA Expedited Response Action
28 ETF 200 Area Effluent Treatment Facility

29 1.I1F FA C( Hanford Federal Facility Agreement and Consent Order

30 GW Ground Water

31 HPADS Hanford Patrol Academy Demolition Site
32 HSWA Hazardous and Solid Waste Amendments of 1984
33 HWMA Hazardous Waste Management Act

34 ID Identification
35 IRM Interim Remedial Measure

36 LDR Land Disposal Restrictions
37 LERF Liquid Effluent Retention Facility
38 LSFF 105-DR Large Sodium Fire Facility

39 MSA Mission Support Alliance, LLC
40 MTCA Model Toxics Control Act
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1 OSWER Office of Solid Waste and Emergency Response

2 PNNL Pacific Northwest National Laboratory

3 QA Quality Assurance
4 QAPP Quality Assurance Project Plan
5 QC Quality Control

6 RCRA Resource Conservation and Recovery Act of 1976
7 RCW Revised Code of Washington
8 ROD Record of Decision
9 RPD Relative Percent Difference

10 RPP RCRA Past Practice

I1I SAP Sampling and Analysis Plan
12 SARA Superfund Amendments and Reauthorization Act of 1986
13 SCD Security Control Devices
14 SHLWS Simulated High Level Waste Slurry
15 SOP Standard Operating Procedure
16 SWMU Solid Waste Management Unit

17 TCLP Toxicity Characteristic Leaching Procedure
18 TSD Treatment, Storage, and/or Disposal

19 USDOE United States Department of Energy
20 U.S.C. United States Code

21 WAC Washington Administrative Code
22 WAP Waste Analysis Plan
23 WCH Washington Closure Hanford, LLC
24 W RPS Washington River Protection Solutions, LLC
25 WTP Waste Treatment and Immobilization Plant

26 183-H 183-H Solar Evaporation Basins
27 242-A 242-A Evaporator

28 300 APT 300 Area Process Trenches
29 300 ASE 300 Area Solar Evaporator
30 303-K 303-K Storage Facility
31 305-B 305-B Storage Facility
32 325 HWTUs 325 Hazardous Waste Treatment Units

33 616-NRDWSF 616 Nonradioactive Dangerous Waste Storage Facility
34
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1 PART I STANDARD CONDITIONS

2 L.A EFFECT OF PERMIT

3 The Permittees are authorized to treat, store, and dispose of dangerous waste in
4 accordance with the Conditions of this Permit and in accordance with the applicable
5 provisions of Chagpter 1 73-3(03 WACG (including provisions of the Chapter as they have
6 been applied in the HFFACi'). Any treatment, storage, or disposal of dangerous waste
7 by the Permittees at the Facility that is not authorized by this Permit, or by
8 WAC 173-303-400 (including provisions of this regulation as they have been applied in
9 the J-IFFACO), for those TSD units not subject to this Permit, and for which a Permnit is

10 required by Chiapter 173-303 WAC, is prohibited.

11 TSD units operating or closing under interim status will maintain interim status until that
12 TSD unit is incorporated into Part ILL, V, and/or VI of this Permit, or until interim status
13 is terminated under WAC I 73-303-8 058 8. Interim status units will be incorporated into
14 this Permit through the Permit modification process.

15 The Conditions of this Permit will be applied to the Facility as defined by the Permit
16 Applicability Matrix (Permit Attachment 9).

17 I.A.1I USDOE is responsible for activities which include, but are not limited to, the overall
18 management and operation of the Facility.

19 BNI is identified as a Permittee for activities subject to the Conditions of this Permit
20 where its agents, employees, or subcontractors have operational and/or management
21 responsibilities and control.

22 CHPRC is identified as a Permittee for activities subject to the Conditions of this Permit
23 where its agents, employees, or subcontractors have operational and/or management
24 responsibilities and control.

25 MSA is identified as a Permittee for activities subject to the Conditions of this Permit
26 where its agents, employees, or subcontractors have operational and/or management
27 responsibilities and control.

28 PNNL is identified as a Permittee for activities subject to the Conditions of this Permit
29 where its agents, employees, or subcontractors have operational and/or management
30 responsibilities and control.

31 WCH is identified as a Permittee for activities subject to the Conditions of this Permit
32 where its agents, employees, or subcontractors have operational and/or management
33 responsibilities and control.

34 WRPS is identified as a Permittee for activities subject to the Conditions of this Permit
35 where its agents, employees, or subcontractors have operational and/or management
36 responsibilities and control.

37 I.A.2 Coordination with the FIFFAGO

38 Each TSD unit will have an application for a final status Permit or closure/post-closure
39 plan submitted to Ecology in accordance with the schedules identified in the HFFACO
40 Milestone M-20-00 or in accordance with WAG 173-303-830. After completion of the
41 Permit application or closure/post-closure plan review, a final Permit decision will be
42 made pursuant to WAG 1-73-303-840. Specific Conditions for each TSD unit will be
43 incorporated into this Permit in accordance with the Class 3 Permit modification
44 procedure identified in Permit Condition I.C.3.
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1 1.13 PERSONAL AND PROPERTY RIGHTS

2 This Permit does not convey property rights of any sort, or any exclusive privilege; nor
3 does it authorize any injury to persons or property, or any invasion of other private rights,
4 or any violation of federal, state, or local laws or regulations.

5 I.C PERMIT ACTIONS

6 J.C. 1 Modification, Revocation, Reissuance, or Termination

7 This Permit may be modified, revoked and reissued, or terminated by Ecology for cause
8 per WA'C 17 3-303-80(7) as specified in WA 1 '113-303-830(3), (4), andi (5).

9 I.C.2 Filing of a Request

10 The filing of a request for a Permit modification, or revocation and reissuance, or
11I termination, or a notification of planned changes, or anticipated noncompliance on the
12 part of the Permittees, will not stay any Permit condition [.WAC 17 7-3 03-810(7] )except
13 as provided in WAC 1 73-303..810(2) under an emergency permit.

14 I.C.3 Modifications

15 I.C.3.a Except as provided otherwise by specific language in this Permit, the Permit modification
16 procedures of WAC- 1 -71-301-830(2). (3). and (4) will apply to modifications or changes
17 in design or operation of the Facility, or any modification or change in dangerous waste
18 management practices covered by this Permit.

19 I.C.3.b As an exception, the Permittees will provide notifications to Ecology required by
20 VAC 1'73-303-830(4)a)di)(A) on a quarterly basis. Each quarterly notification will be
21 submitted within ten (10) days of the end of the quarter, and provide the required
22 information for all such modification s put into effect during that reporting period.

23 I.C.3.c Quarterly reporting periods will be based upon the state Fiscal Year. For notifications
24 required by the Permittees to persons on the facility mailing list described in
25 WAC 1 73-303>830(4)(a)(i8I3), -830(4)(b)(ii), -8.13.)4)(c))ii , and -830(e)di)(C), use of
26 appropriate HFFACO Community Relations Plan publications and/or list servers for
27 public involvement satisfy the notification requirements.

28 1.13 SEVERABILITY

29 I.D. 1 Effect of Invalidation

30 The provisions of this Permit are severable, and if any provision of this Permit, or the
31 application of any provision of this Permit to any circumstance is contested and/or held
32 invalid, the application of such provision to other circumstances and the remainder of this
33 Permnit will not be affected thereby. Invalidation of any state statutory or regulatory
34 provision which forms the basis for any Condition of this Permit does not affect the
35 validity of any other state statutory or regulatory basis for said Condition.

36 I.D.2 Final Resolution

37 In the event that a Condition of this Permit is stayed for any reason, the Permittees will
38 continue to comply with the related applicable and relevant interim status standards in
39 WAC I'7!3- 303-400 until final resolution of the stayed Condition, unless Ecology
40 determines compliance with the related applicable and relevant interim status standards
41 would be technologically incompatible with compliance with other Conditions of this
42 Permit, which have not been stayed, or unless the HFFACO authorizes an altemnative
43 action, in which case the Permiftees will comply with the H-FFACO.
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1 I.E DUTIES AND REQUIREMENTS

2 I.E. 1 Duty to Comply

3 The Permittees will comply with all Conditions of this Permit, except to the extent and
4 for the duration such noncompliance is authorized by an emergency Permit issued under
5 WAC- 173-303-804. Any Permit noncompliance other than noncompliance authorized by
6 an emergency Permit constitutes a violation of Cliapter 70.105 RCW, as amended, and is
7 grounds for enforcement action, Permit termination, modification or revocation and
8 reissuance of the Permit, and/or denial of a Permnit renewal application.

9 I.E.2 Compliance Not Constituting Defense

10 Compliance with the terms of this Permit does not constitute a defense to any order
11I issued or any action brought under Section 3007, 3008, 3013, or 7003 of RCRA
12 (42 U.S.C. Sections 6927, 6928, 6934, and 6973), Section 104, 106(a) or 107 of the
13 Comprehensive Environmental Response, Compensation, and Liability Act of 1980
14 (CERCLA) [42 U.S.C. Sections 9604, 9606(a), and 9607], as amended by the Superfund
15 Amendments and Reauthorization Act of 1986 (42 U.S.C. 9601 et seq.), or any other
16 federal, state, or local law governing protection of public health, or the environment;
17 provided, however, that compliance with this Permit during its term constitutes
18 compliance at those areas subject to this Permit for the purpose of enforcement with
19 WAC 173-303-140, WAC 173-303-180, WA;C I 73-303-280 thrmigh -395,
20 AC 171-303-600 flhrough -6801, WA~C 173-303-810, and WA C 173-303-830, except for
21 Permit modification s and those requirements not included in the Permit that become
22 effective by statute, or that are promulgated under 40 CFR Part 268 restricting the
23 placement of dangerous waste in or on the land.

24 I.E.3 Duty to Reapply

25 If the Permittees wish to continue an activity regulated by this Permit after the expiration
26 date of this Permit, the Permittees must apply for, and obtain a new Permit, in accordance
27 with -WAC. 171-303-806(6)

28 LEA4 Permit Expiration and Continuation

29 This Permit, and all Conditions herein, will remain in effect beyond the Permit's
30 expiration date until the effective date of the new Permit, if the Permittees have submitted
31 a timely, complete application for renewal per N A;C 1 73-103-806 and, through no fault
32 of the Permnittees, Ecology has not made a final Permit determination as set forth in
33 WA(. 173-13-840.

34 I.E.5 Need to Halt or Reduce Activity Not a Defense

35 It will not be a defense in the case of an enforcement action that it would have been
36 necessary to halt or reduce the permitted activity in order to maintain compliance with the
37 Conditions of this Permit.

38 I.E.6 Duty to Mitigate

39 In the event of noncompliance with the Permit, the Permittees will take all reasonable
40 steps to minimize releases to the environment, and will carry out such measures as are
41 reasonable to minimize or correct adverse impacts on human health and the environment.
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1 I.E.7 Proper Operation and Maintenance

2 The Permittees will at all times properly operate and maintain all facilities and systems of
3 treatment and control, which are installed or used by the Permittees, to achieve
4 compliance with the Conditions of this Permit. Proper operation and maintenance
5 includes effective performance, adequate funding, adequate operator staffing and
6 training, and adequate laboratory and process controls, including appropriate quality
7 assurance/quality control procedures. This provision requires the operation of backup or
8 auxiliary facilities, or similar systems only when necessary to achieve compliance with
9 the Conditions of the Permit.

10 I.E.8 Duty to Provide Information

I1I The Permittees will fumnish to Ecology, within a reasonable time, any relevant
12 information which Ecology may request to determine whether cause exists for modifyjing,
13 revoking and reissuing, or terminating this Permit, or to determine compliance with this
14 Permit. The Permittees will also furnish to Ecology, upon request, copies of records
15 required to be kept by this Permit.

16 I.E.9 Inspection and Entry

17 The Permittees will allow Ecology, or authorized representatives, upon the presentation
18 of Ecology credentials, to:

19 I.E.9.a During operating hours, and at all other reasonable times, enter and inspect the Facility or
20 any unit or area within the Facility, where regulated activities are located or conducted, or
21 where records must be kept under the Conditions of this Permit;

22 I.E.9.b Have access to, and copy, at reasonable times, any records that must be kept under the
23 Conditions of this Permit;

24 .E.9.c Inspect at reasonable times any portion of the Facility, equipment (including monitoring
25 and control equipment), practices, or operations regulated or required under this Permit;
26 and,

27 I.E.9.d Sample or monitor, at reasonable times, for the purposes of assuring Permnit compliance,
28 or as otherwise authorized by state law, as amended, for substances or parameters at any
29 location.

30 I.E.10 Monitoring and Records

31 I.E. 10.a Samples and measurements taken by the Permittees for the purpose of monitoring
32 required by this Permit will be representative of the monitored activity. Sampling
33 methods will be in accordance with WAC 173 - 0'-1 110 or 40 CFR 26 1, unless otherwise
34 specified in this Permit, or agreed to in writing by Ecology. Analytical methods will be
35 as specified in the most recently published test procedure of the documents cited in
36 WAC 173-303-1 10(31(a) throuui (hi, unless otherwise specified in this Permit, or agreed
37 to in writing by Ecology.

38 1. E.1I0.b The Permittees will retain at the TSD unit(s), or other locations approved by Ecology, as
39 specified in Parts 111, V, and/or VI of this Permit, records of monitoring information
40 required for compliance with this Permit, including calibration and maintenance records
41 and all original strip chart recordings for continuous monitoring instrumentation, copies
42 of reports and records required by this Permnit, and records of data used to complete the
43 application for this Permit for a period of at least ten (10) years from the date of the
44 sample, measurement, report, or application, unless otherwise required for certain
45 inform-ation by other Conditions of this Permit. This information may be retained on
46 electronic media.
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1 I.E.l0.c The Permittees will retain at the Facility, or other approved location, records of all
2 monitoring and maintenance records, copies of all reports and records required by this
3 Permit, and records of all data used to complete the application for this Permit, which are
4 not associated with a particular TSD unit, for a period of at least ten (10) years from the
5 date of certification of completion of post-closure care, or corrective action for the
6 Facility, whichever is later. This information may be retained on electronic media.

7 I.E. 1 0. The record retention period may be extended by request of Ecology at any time by
8 notification, in writing, to the Permittees, and is automatically extended during the course
9 of any unresolved enforcement action regarding this Facility to ten (10) years beyond the

10 conclusion of the enforcement action.

I11 I.E.l0.e Records of monitoring infonnation shall include:

12 I.E.10.e.i The date, exact place and time of sampling or measurements;

13 I.E. 10.e.ii The individual who performed the sampling or measurements and their affiliation;

14 I.E.10.e.iii The dates the analyses were performed;

15 I.E. 10.e.iv The individual(s) who performed the analyses and their affiliation;

16 I.E. 10.e.v The analytical techniques or methods used; and,

17 I.E.10.e.vi The results of such analyses

18 I.E. 11I Reporting Planned Changes

19 The Permittees will give notice to Ecology, as soon as possible, of any planned physical
20 alterations, or additions to the Facility subject to this Permit. Such notice does not
21 authorize any noncompliance with, or modification of, this Permit.

22 I.E. 12 Certification of Construction or Modification

23 I.E. 12.a The Permittees may not commence treatment, storage, or disposal of dangerous wastes in
24 a new or modified portion of TSD units subject to this Permit until:

25 I.E. 12.b The Permittees have submitted to Ecology, by certified mail, overnight express mail, or
26 hand delivery, a letter signed by the Permittees, and a registered professional engineer,
27 stating that the TSD unit has been constructed or modified in compliance with the
28 Conditions of this Permit; and,

29 1. E. 12.c Ecology has inspected the modified or newly constructed TSD unit, and finds that it is in
30 compliance with the Conditions of this Permit; or

31 I.E. 12.d Within fifteen (15) days of the date of receipt of the Permittees' letter, the Permittees
32 have not received notice from Ecology of its intent to inspect, prior inspection is waived,
33 and the Permittees may commence treatment, storage, and disposal of dangerous waste.

34 I.E. 13 Anticipated Noncompliance

35 The Pennittees will give at least thirty (30) days advance notice to Ecology of any
36 planned changes in the Facility subject to this Permit, or planned activity which might
37 result in noncompliance with Permit requirements.

38 If thirty (30) days advance notice is not possible, then the Permittees will give notice
39 immediately after the Permittees become aware of the anticipated noncompliance. Such
40 notice does not authorize any noncompliance with, or modification of, this Permit.
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1 I.E. 14 Transfer of Perniits

2 1. E.14. a This Permit may be transferred to a new owner/operator only if it is modified, or revoked
3 and reissued, pursuant to WAC 17 3-303-8,30(3(b). Unit-specific portion may be
4 transfer-red to a new Co-operator as a Class 11 modification with prior approval of the
5 Department's director.

6 I.E. 14.b Before transferring ownership or operation of the Facility during its operating life, the
7 owner/operator will notify the new owner/operator in writing, of the requirements of
8 WAC 1 73-303-290(2)j, L60() and -806, and this Permnit.

9 I.E. 15 Immediate Reporting

10 I.E. 15 .a The Permittees will verbally report to Ecology any release of dangerous waste or
11I hazardous substances, or any noncompliance with the Permit which may endanger human
12 health or the environment. Any such information will be reported immediately after the
13 Permittees become aware of the circumstances.

14 I. E. 1 5.b The immediate verbal report will contain all the information needed to determine the
15 nature and extent of any threat to human health and the environment, including the
16 following:

17 I.E.15.b.i Name, address, and telephone number of the Permittee responsible for the release or
18 noncompliant activity;

19 I.E.15.b.ii Name, location, and telephone number of the unit at which the release occurred;

20 I.E.15.b.iii Date, time, and type of incident;

21 I.E. 15.b.iv Name and quantity of material(s) involved;

22 I.E. 15.b.v The extent of injuries, if any;

23 I.E. 1 5.b.vi An assessment of actual or potential hazard to the environment and human health, where
24 this is applicable;

25 I.E. 15.b.vii Estimated quantity of released material that resulted from the incident; and,

26 I.E.1I5.b.viii Actions which have been undertaken to mitigate the occurrence.

27 I.E. 15.c The Permittees will report, in accordance with Permit Conditions I.E. 15.a and I.E. 15.b,
28 any information concemning the release, or unpermitted discharge, of any dangerous
29 waste or hazardous substances that may cause an endangerment to drinking water
30 supplies, or ground or surface waters, or of a release, or discharge of dangerous waste, or
31 hazardous substances, or of a fire or explosion at the Facility, which may threaten human
32 health or the environment. The description of the occurrence and its cause will include
33 all information necessary to fully evaluate the situation and to develop an appropriate
34 course of action.

35 I.E. 15.d For any release or noncompliance not required to be reported to Ecology immediately, a
36 brief account must be entered within two (2) working days, into the TSD Operating
37 Record, for a TSD unit, or into the Facility Operating Record, inspection log, or separate
38 spill log, for non-TSD units. This account must include: the time and date of the release,
39 the location and cause of the release, the type and quantity of material released, and a
40 brief description of any response actions taken or planned.

41 I.E. 15.e All releases, regardless of location of release, or quantity of release, will be controlled
42 and mitigated, if necessary, as required by WAC 17",-301-145(3).
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1 I.E. 16 Written Reporting

2 Within fifteen (15) days after the time the Permittees become aware of the circumstances
3 of any noncompliance with this Permit, which may endanger human health or the
4 environment, the Permittees will provide to Ecology a written report. The written report
5 will contain a description of the noncompliance and its cause (including the information
6 provided in the verbal notification); the period of noncompliance including exact dates
7 and times; the anticipated time noncompliance is expected to continue, if the
8 noncompliance has not been corrected; corrective measures being undertaken to mitigate
9 the situation, and steps taken or planned to reduce, eliminate, and prevent recurrence of

10 the noncompliance.

I1I I.E. 17 Manifest Discrepancy Report

12 I.E. 17.a For dangerous waste received from outside the Facility, whenever a significant
13 discrepancy in a manifest is discovered, the Permittees will attempt to reconcile the
14 discrepancy. If not reconciled within fifteen (15) days of discovery, the Permittees will
15 submit a letter report in accordance with XV. C1I73-303-370(4, including a copy of the
16 applicable manifest or shipping paper, to Ecology.

17 I.E.1I7.b For dangerous waste which is being transported within the Facility (i.e., shipment of on-
18 site generated dangerous waste), whenever a significant discrepancy in the shipping
19 papers (see Permit Condition 11. Q. 1) is discovered, the Permittees will attempt to
20 reconcile the discrepancy. If not reconciled within fifteen (15) days of discovery, the
21 Permittees will note the discrepancy in the receiving unit's Operating Record.

22 I.E.18 Unmanifested Waste Report

23 The Permittees will follow the provisions of WAC 173- 0-3170 for the receipt of any
24 dangerous waste shipment from off-site. The Permittees will also submit a report in
25 accordance with WV.C 173-303-390( l) to Ecology within fifteen (15) days of receipt of
26 any unmanifested dangerous waste shipment received from off-site sources.

27 I.E. 19 Other Noncompliance

28 The Permittees will report to Ecology all instances of noncompliance, not otherwise
29 required to be reported elsewhere in this Permit, at the time the Annual Dangerous Waste
30 Report is submitted.

31 I.E.20 Other Information

32 Whenever the Permittees become aware that they have failed to submit any relevant facts
33 in a Permit application, closure plan, or post-closure plan, or submitted incorrect
34 information in a Permit application, closure plan, or post-closure plan, or in any report to
35 Ecology, the Permittees will promptly submit such facts or corrected information.

36 I.E.21 Reports, Notifications, and Submissions

37 All written reports, notifications or other submissions, which are required by this Permit
38 to be sent, or given to the Director or Ecology, should be sent certified mail, overnight
39 express mail, or hand delivered, to the current address and telephone number shown
40 below. This address and telephone number may be subject to change.
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1 Washington State Department of Ecology
2 Nuclear Waste Program
3 3 100 Port of Benton Blvd
4 Richland, Washington 993 54
5 Telephone: (509) 372-7950

6 Telephonic and oral reports/notifications also need to be provided to Ecology's Richland
7 Office.

8 Ecology will give the Permittees written notice of a change in address or telephone
9 number. It is the responsibility of the Permittees to ensure any required reports,

10 notifications, or other submissions are transmitted to the addressee listed in this
11I Condition. However, the Permittees will not be responsible for ensuring verbal and
12 written correspondence reaches a new address or telephone number until after their
13 receipt of Ecology's written notification.

14 .E.22 Annual Report

15 The Permittees will comply with the annual reporting requirements of
16 XVAC 173-303-390(2)(a) throug~h (e), and (2

17 L.F SIGNATORY REQUIREMENT

18 All applications, reports, or information submitted to Ecology, which require
19 certification, will be signed and certified in accordance with WAC 1-7 3-33-810(12) and
20 (13-). All other reports required by this Permit and other information requested by
21 Ecology will be signed in accordance with X AC 173-303-810(12).

22 I.G CONFIDENTIAL INFORMATION

23 The Permittees may declare as confidential any information required to be submitted by
24 this Permit, at the time of submission, in accordance with WAC 17' -303-8,10(15).

25 I.H DOCUMENTS TO BE MAINTAINED AT FACILITY SITE

26 The Permittees will maintain at the Facility, or some other location approved by Ecology,
27 the following documents and amendments, revisions, and modifications to these
28 documents: (1) This Permit and all Attachments; and (2) The Hanford Facility Operating
29 Record.

30 All dangerous waste Part B permit applications, post closure permnit applications, and
31 closure plan applications are maintained in the Administrative Record located at
32 2440 Stevens, Room 10 1, Richland, WA.

33 Other approved locations: (1) 700 Area, (2) Locations within the City of Richland under
34 control of one or more of the Permittees, (3) Administrative Record locations within the
35 Stevens Center complex, (4) Consolidated Information Center at Washington State
36 University, Tni-Cities. (5) Archived records at the National Archives and Records
37 Administration (NARA), Pacific Alaska Region, 6125 Sand Point Way NE, Seattle,
38 Washington, 98 115-7999.

39 These documents will be maintained for ten (10) years after post-closure care or
40 corrective action for the Facility, whichever is later, has been completed and certified as
41 complete.
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1 PART HI GENERAL FACILITY CONDITIONS

2 IL.A FACILITY CONTINGENCY PLAN

3 II.A.1I The Permittees will immediately carry out applicable provisions of the Hanford
4 Emergency Management Plan as provided in Permit Attachment 4, pursuant to
5 WAG 1 73-303-360(2~), whenever there is an incident meeting the criteria of Permnit
6 Attachment 4, Section 4.2. Enforceable portions of Permit Attachment 4, Hanford
7 Emergency Management Plan (DOE/RL-94-02) are identified in Permit Attachment 4,
8 Appendix A.

9 II.A.2 The Permittees will comply with the requirements of WAG 173-303-350(4, as provided
10 in the Hanford Emergency Management Plan (Permit Attachment 4). The Hanford
11I Emergency Management Plan provides reference to the need for unit-specific
12 contingency documentation. Unit-specific contingency documentation for Part III TSD
13 units is included in Part III of this Permit. Unit-specific contingency documentation for
14 Part V and VI TSD units required by this Permit condition is maintained in the Hanford
15 Facility Operating Record, Unit-Specific files.

16 II.A.3 The Permittees will review and amend, if necessary, the applicable portions of the
17 Hanford Emergency Management Plan, as provided in Permit Attachment 4, pursuant to
18 WAG 173-303-350(51, and in accordance with the provisions of WAG 173-303-830(4).
19 The Permittees will be able to demonstrate how Amendments to the applicable portions
20 are controlled. The plan will be amended within a period of time agreed upon by
21 Ecology.

22 II.A.4 The Permittees will comply with the requirements of WAG 173-303-350(3) and -360(1)
23 concerning the emergency coordinator, except the names and home telephone numbers
24 will be on file with the single point-of-contact, phone number (509) 373-3800 or
25 375-2400 (for PNNL units) as described in the Hanford Emergency Management Plan.

26 II.13 PREPAREDNESS AND PREVENTION

27 II.B. 1 The Permittees will equip the Facility with the equipment specified in
28 WAG 173-303-340(l as specified in the Hanford Emergency Management Plan (Permit
29 Attachment 4). Unit-specific preparedness and prevention provisions are included in
30 Parts 111, V, and/or VI of this Permit.

31 II.B.2 The Permittees will test and maintain the equipment specified in Permit Condition II.B. 1
32 as necessary to assure proper operation in the event of emergency.

33 II.B.3 The Permittees will maintain access to communications or alarms pursuant to
34 WAG 1 73-303-340(21, as provided in the Hanford Emergency Management Plan (Permit
35 Attachment 4) and unit-specific contingency plans.

36 II.B.4 The Permittees will comply with WV. 173-103 -34004) and WA 1X 173-303-355(l)
37 pertaining to arrangements with local authorities.

38 II.B.5 Based on the arrangements with local authorities required by 'WAG 17-301-340.(4)
39 documented in Permit Attachment 4, Table 3 -1, the Permittees will maintain the
40 Memorandums of Understanding to comply with WAG I 73-303-3i(J4(b). The Hanford
41 Facility Memorandums of Understanding with local authorities provides emergency
42 planning and coordination equivalent to submittal of the contingency plan to local
43 authorities

September 30, 2010



Permit Number: WA7 89000 8967 Expiration Date: September 27, 2004
Revision Number: 8C Page 24 of 42

1 II.C PERSONNEL TRAINING

2 II.C. 1 The Permittees will conduct personnel training as required by \ A~C 1 73-303-33 0. The
3 Permittees will maintain documents in accordance with W.A 173-303-3 1(1)2) and (3).
4 Training records may be maintained in the Hanford Facility Operating Record, or on
5 electronic data storage.

6 II.C.2 All Hanford Facility personnel will receive general Facility training within six (6) months
7 of hire. This training will provide personnel with orientation of dangerous waste
8 management activities being conducted at the Hanford Facility. This training will
9 include:

10 IJ.C.2.a Description of emergency signals and appropriate personnel response;

I1I II.C.2.b Identification of contacts for information regarding dangerous waste management
12 activities;

13 II.C.2.c Introduction to waste minimization concepts;

14 II.C.2.d Identification of contact(s) for emergencies involving dangerous waste; and

15 II.C.2.e Familiarization with the applicable portions of the Hanford Emergency Management
16 Plan.

17 II.C.3 Description of training plans for personnel assigned to TSD units subject to this Permit
18 are delineated in the unit-specific Chapters in Parts 111, V, and/or VI of this Permit.

19 II.C.4 The Permittees will provide the necessary training to non-Facility personnel (i.e., visitors,
20 sub -contractors), as appropriate, for the locations of such personnel, and the activities that
21 will be undertaken. At a minimum, this training will describe dangerous waste
22 management hazards at the Facility.

23 II.1) WASTE ANALYSIS

24 II.D. 1 All waste analyses required by this Permit will be conducted in accordance with a written
25 waste analysis plan (WAP), or sampling and analysis plan (SAP). Operating TSD units
26 will have a WAP, which will be approved through incorporation of the TSD unit into Part
27 111 of this Permit. Closing TSD units, and units in post-closure, should have a SAP and,
28 if necessary, a WAP, which will be approved through incorporation of the TSD unit into
29 Part V and/or VI of this Permit.

30 II.D.2 Until a WAP is implemented in accordance with Permit Condition II.D. 1., any unit(s)
31 identified in Parts 1II, V, and/or VI of this Permit, without a unit-specific WAP approved
32 by Ecology, will not treat, store, or dispose of dangerous waste, unless specified
33 otherwise by Ecology in writing.

34 II.D.3 Each TSD unit WAP will include:

35 II.D.3 .a The parameters for which each dangerous waste will be analyzed, and the rationale for
36 selecting these parameters; (i.e., how analysis for these parameters will provide sufficient
37 information on the waste properties to comply with WAG 17' -' 03-000 ) (2) (3). and
38 (4);

39 II.D.3.b The methods of obtaining or testing for these parameters;

40 II.D.3 .c The methods for obtaining representative samples of wastes for analysis (representative
41 sampling methods are discussed in WAC 173 1-303 -110(2);
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1 II.D.3.d The frequency with which analysis of a waste will be reviewed, or repeated, to ensure
2 that the analysis is accurate and current;

3 II.D.3 .e The waste analyses which generators have agreed to supply;

4 IJ.D.3 .f Where applicable, the methods for meeting the additional waste analysis requirements for
5 specific waste management methods, as specified in WAC 1 73-303-I 40(4)(D-),
6 1 73-303-395(1), 1 -73-303-630 throu dm 173-303-670, and 40 (,FR 264.l10341 264.1063,
7 284(a), and 268.7, for final status facilities;

8 II.D.3.f~i For off-site facilities, the procedures for confirming that each dangerous waste received
9 matches the identity of the waste specified on the accompanying manifest, or shipping

10 paper. This includes at least:

I1I IJ.D.3.fi.a The procedure for identifying each waste movement at the Facility; and,

12 II.D.3.f.i.b The method for obtaining a representative sample of the waste to be identified, if the
13 identification method includes sampling.

14 II.D.3.f.ii For surface impoundments exempted from Land Disposal Restrictions (LDR) under
15 40 CFR 268.4a, incorporated by reference in WA)? 173-303-140(2), the procedures and
16 schedules for:

17 IJ.D.3.f.iii The sampling of impoundment contents;

18 II.D.3.f.iv The analysis of test data; and

19 IJ.D.3.f~v The annual removal of residues that are not delisted under 40 CFR 2'60.22, or which
20 exhibit a characteristic of hazardous waste and either;

21 IJ.D.3.f.v.a Do not meet applicable treatment standards of 40 CFR Part 268, Subpart D; or

22 II.D.3.f. v.b Where no treatment standards have been established:

23 LI.D.3.fv.b.1 Such residues are prohibited from land disposal under 40 CFR 268.32, or RCRA
24 Section 3004(d); or

25 II.D.3.f. v.b.2 Such residues are prohibited from land disposal under 40 1 TR 268.33(f); and

26 II.D. Should waste analysis be required by this Permit at a location on the Facility, other than
27 at a TSD unit, a SAP will be maintained by the Permittees, and made available upon
28 request from Ecology. Any SAP required by this Permit, not associated with a particular
29 TSD unit, will include the elements of Permit Conditions IL.D.3.a.

30 II.E QUALITY ASSURANCE/QUALITY CONTROL

31 IILE. I All WAPs and SAPs required by this Permit will include a quality assurance/quality
32 control (QA/QC) plan, or equivalent, to document all monitoring procedures to ensure
33 that all information, data, and resulting decisions are technically sound, statistically valid,
34 and properly documented in accordance with I IFFAC0 Action Plan 6,5, Quality
35 Assurance, and reported/made available in accordance with IIFFA() Action Plan 9.6,
36 Data Access and Delivery Requirements.

37 II.E.2 The level of QA/QC for the collection, preservation, transportation, and analysis of each
38 sample required for implementation of this Permit may be based upon an Ecology-
39 approved DQO for the sample. These DQOs will be approved by Ecology in writing or
40 through incorporation of unit plans and Permits into Parts 111, V, and/or VI of this Permit.
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1 II.F GROUND WATER AND VADOSE ZONE MONITORING

2 The Permittees will comply with the ground water monitoring requirements of
3 WA\C 1 73-303-645. This Condition will apply only to those wells the Permittees use for
4 the ground water monitoring programs applicable to the TSD units incorporated into
5 Parts 1I1, V, and/or VI of this Permit. Where releases from TSD units subject to this
6 Permit have been documented or confirmed by investigation, or where vadose zone
7 monitoring is proposed for integration with ground water monitoring, the Permittees will
8 evaluate the applicability of vadose zone monitoring. The Permittees will consult with
9 Ecology regarding the implementation of these requirements. If agreed to by Ecology,

10 integration of ground water and vadose zone monitoring, for reasons other than this
I1I Permit, may be accommodated by this Permit. Results from other investigation activities
12 will be used whenever possible to supplement and/or replace sampling required by this
13 Permit.

14 II.F. 1 Purgewater Management

15 Purgewater will be handled in accordance with the requirements set forth in Permit
16 Attachment 10, Purgewater Management Plan.

17 II.F.2 Well Remediation and Abandonment

18 II.F.2.a The Permittees will inspect the integrity of active resource protection wells as defined by
19 WAC 173-1 60-030, subject to this Permit, at least once every five (5) years. These
20 inspections will be recorded in the Operating Record. The Permittees will prepare and
21 maintain a plan and schedule by January 26, 1995, specifying the schedule and technical
22 standards for this program. The Permittees will provide a copy of this plan upon the
23 request of Ecology.

24 II.F.2.b The Permittees will evaluate resource protection wells subject to this Permit according to
25 Sections 4.0 and 5.0 of the Hanford Well Maintenance Inspection Plan (Permnit
26 Attachment 8) and the Policy on Remediation of Existing Wells and Acceptance Criteria
27 for RCRA and CERCLA, June 1990 (Permit Attachment 7), to determine if a well has a
28 potential use as a qualified well. The Permittees will abandon or remediate unusable
29 wells according to the requirements of Chapter 18.104 .RCW, Chapter 173-160 WAC,
30 and Chapter 173-162 WAC to ensure that the integrity of wells subject to this Permit is
31 maintained. The time for this remediation will be specified in Parts 111, V, and/or VI of
32 this Permit.

33 II.F.2.c Ecology will receive notice in writing at least seventy-two (72) hours before the
34 Permittees remediate (excluding maintenance activities), or abandon any well subject to
35 this Permit.

36 II.F.2.d For wells subject to this Permit, the Permittees will achieve full compliance with
37 Chapter 1 73-160 WAG and Chapter 18. 104 RCW consistent with a rolling five (5) year
38 schedule agreed to by Ecology and the Permittees. This process will be completed by the
39 year 2012.

40 II.F.3 Well Construction

41 All wells constructed pursuant to this Permit will be constructed in compliance with
42 C7hapter 173-160 WAG.

43 II.G SITING CRITERIA

44 The Per-mittees will comply with the applicable notice of intent and siting criteria of
45 WAC 1 71-301-281 and WAG 173-303-282, respectively.
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1 ILH RECOROKEEPING AND REPORTING

2 The provisions of WAC 173-303-620 are not applicable to the Hanford Facility because
3 the USDOE is both owner and operator of the Hanford Facility.
4 \VA( I 73-303-620(11(c).

5 11.1 FACILITY OPERATING RECORD

6 11.1.1 The Permittees will maintain a written Facility Operating Record until ten (10) years after
7 post-closure, or corrective action is complete and certified for the Facility, whichever is
8 later. Except as specifically provided otherwise in this Permit, the Permittees will also
9 record all information referenced in this Permit in the Facility Operating Record within

10 seven (7) working days after the information becomes available. A TSD unit-specific
I1I Operating Record will be maintained for each TSD unit at a location identified in
12 Parts I11, V, and VI of this Permit. This information may be maintained on electronic
13 media. Each TSD unit-specific Operating Record will be included by reference in the
14 Facility Operating Record. Information required in each TSD unit-specific Operating
15 Record is identified on a unit-by-unit basis in Part III, V, or VI of this Permit. The
16 Facility Operating Record will include, but not be limited to, the following information.

17 11.1. L~a A description of the system(s) currently utilized to identify and map solid waste
18 management units and their locations. The description of the system(s) is required to
19 include an identification of on-site access to the system's data, and an on-site contact
20 name and telephone number. In addition to, or as part of, this system(s), the Permittees
21 will also maintain a list identifying active ninety (90)-day waste storage areas, and
22 dangerous waste satellite accumulation areas and their locations. The list will identify the
23 location, the predominant waste types managed at the area, and a date identifying when
24 the list was compiled. Maps will be provided by the Permittees upon request by Ecology;

25 1I.1. Lb Records and results of waste analyses required by WAC 173-303-300;

26 11..1.Lc An identification of the system(s) currently utilized to generate Occurrence Reports. The
27 identification of the system(s) is required to include a description, an identification of an
28 on-site location of hard-copy Occurrence Reports, an identification of on-site access to
29 the system's data, and an on-site contact name and telephone number;

30 11.1.1 .d Copies of all urmnanifested waste reports;

31 11.1. iLe The Hanford Emergency Management Plan, as well as summary reports, and details of
32 all incidents that require implementing the contingency plan, as specified in
33 WAC 1 73-303-360(2)(k),-

34 11.1.1 .f An identification of the system(s) currently utilized and being developed to record
35 personnel training records and to develop training plans. The identification of the
36 system(s) is required to include a description, an identification of on-site access to the
37 system's data, and an on-site contact name and telephone number;

38 11.1.1 .g Preparedness and prevention arrangements made pursuant to \VAC 7 73-303-340(4 and
39 documentation of refusal by state or local authorities that have declined to enter into
40 agreements in accordance with WA.C 17' -303-340(5);,

41 11.1.1 .h Reserved Condition;

42 11.1.1 .i Reserved Condition;

43 11.1. 1 .jDocumentation (e.g., waste profile sheets) of all dangerous waste transported to or from
44 any TSD unit subject to this Permit. This documentation will be maintained in the
45 receiving unit's Operating Record from the time the waste is received;
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1 11.1.11. An identification of the system(s) currently utilized to cross-reference waste locations to
2 specific manifest document numbers. The identification of the system(s) is required to
3 include a thorough description, an identification of an on-site location of a hard-copy data
4 report, an identification of on-site access to the system's data, and an on-site contact
5 name and telephone number;

6 11111Reserved Condition;

7 11.1.1 im Annual Reports required by this Permit;

8 11.1.1 .n An identification of all systems currently utilized to record monitoring information,
9 including all calibration and maintenance records, and all original strip chart recordings

10 for continuous monitoring instrumentation. The identification of systems will include a
11I description of the systems. The descriptions will include a confirmation that the criteria
12 of Permit Condition I.E. 10 is provided by the utilization of the system. The identification
13 of the systems will also include an identification of on-site access to the system's data, an
14 on-site contact name and telephone number;

15 1..1.0 Reserved Condition;

16 11.1. L~p Summaries of all records of ground water corrective action required by
17 XVAC 173-303-645;

18 11..1. q An identification of the system(s) currently being utilized and being developed to
19 evaluate compliance with the Conditions of this Permit and with Chapter 173-303 WAC.
20 The identification of the system(s) will include a description of the system(s), an
21 identification of on-site access to the system's data, and an on-site contact name and
22 telephone number. The description of the system(s) will also include a definition of
23 which portion(s) of the system(s) is accessible to Ecology;

24 11.1.1 .r All deed notifications required by this Permit (to be included by reference);

25 II.I.1.s All inspection reports required by this Permit; and

26 11.1.1 It All other reports as required by this Permit, including design change documentation and
27 nonconformance documentation.

28 II.J FACILITY CLOSURE

29 II.J. 1 Final closure of the Hanford Facility will be achieved when closure activities for all TSD
30 units have been completed, as specified in Parts 111, IV, V, or VI of this Permnit.
31 Completion of these activities will be documented using either certifications of closure,
32 in accordance with WAG 173-303-610(6), or certifications of completion of post-closure
33 care, in accordance with WAG 173-303-61 0(l11).

34 II.J.2 The Permittees will close all TSD units as specified in Parts III, V, and/or VI of this
35 Permit.

36 II.J.3 The Permittees will submit a written notification of, or request for, a Permit modification
37 in accordance with the provisions of WAG 173-303-61 0(3)(b), whenever there is a
38 change in operating plans, facility design, or the approved closure plan. The written
39 notification or request must include a copy of the amended closure plan for review, or
40 approval, by Ecology.
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1 II.J.4 The Permittees will close the Facility in a manner that:

2 II.J.4.a Minimizes the need for further maintenance;

3 II.J.4.b Controls, minimizes or eliminates, to the extent necessary to protect human health and
4 the environment, post-closure escape of dangerous waste, dangerous constituents,
5 leachate, contaminated run-off, or dangerous waste decomposition products, to the
6 ground, surface water, ground water, or the atmosphere; and

7 II.J.4.c Returns the land to the appearance and use of surrounding land areas to the degree
8 possible, given the nature of the previous dangerous waste activity.

9 11.14Ad Meets the requirements of 'A A(' 1- 7-303-6 OL2)b

10 uI.K SOIL/GROUND WATER CLOSURE PERFORMANCE STANDARDS

11 ILKK.I For purposes of Permit Condition IILK, the term "clean closure" shall mean the status of a
12 TSD unit at the Facility which has been closed to the cleanup levels prescribed by
13 WAC I 73-303-6l1rT2)(h), provided certification of such closure has been accepted by
14 Ecology.

15 II.K.2 The Permittees may close a TSD unit to background levels as defined in Ecology
16 approved Hanford Site Background Documents, if background concentrations exceed the
17 levels prescribed by Permit Condition II.K. 1. Closure to these levels, provided the
18 Permittees comply with all other closure requirements for a TSD unit as identified in
19 Parts 111, V, and/or VI of this Permit, shall be deemed as "clean closure"

20 II.K.3 Except for those TSD units identified in Permit Conditions II.K. 1, II.K.2, or II.K., the
21 Permittees may close a TSD unit to a cleanup level specified under Method C of
22 Chapter 173-340 WAC. Closure of a TSD unit to these levels, provided the Permiftees
23 comply with all other closure requirements for the TSD unit as specified in Parts 111, V,
24 and/or VI of the Permit, and provided the Permittees comply with Permit
25 Conditions II.K.3.a through II.K.3.c, shall be deemed as a "modified closure".

26 II.K.3.a For "modified closures", the Permittees shall provide institutional controls in accordance
27 with WAC .173-3 40-440 which restricts access to the TSD unit for a minimum of
28 five (5) years following completion of closure. The specific details and duration of
29 institutional controls shall be specified in Parts 111, V, and/or VI of this Permit for a
30 particular TSD unit.

31 II.K.3.b For "modified closures", the Permittees shall provide periodic assessments of the TSD
32 unit to deter-mine the effectiveness of the closure. The specific details of the periodic
33 assessments shall be specified in Parts 111, V, and/or VI of this Permit. The periodic
34 assessments shall include, as a minimum, a compliance monitoring plan in accordance
35 with WAC 17 :3"340-4 10 that will address the assessment requirements on a unit-by-unit
36 basis. At least one (1) assessment activity shall take place after a period of five (5) years
37 from the completion of closure, which will demonstrate whether the soils and ground
38 water have been maintained at or below the allowed concentrations as specified in
39 Parts 111, V, or VI of this Permit. Should the required assessment activities identify
40 contamination above the allowable limits as specified in Parts 111, V, and/or VI, the TSD
41 unit must be further remediated, or the requirements of II.K. must be followed. Should
42 the required assessment activities demonstrate that contamination has diminished, or
43 remained the same, the Permittees may request that Ecology reduce, or eliminate the
44 assessment activities and/or institutional controls.

45 II.K.3.c For "modified closures", the Permittees shall specify the particular activities required by
46 this Condition in a Post-Closure Permit application.
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1 II.K.4 Any TSD unit for which Permit Conditions II.K. 1, II.K.2, or II.K.3, are not chosen as the
2 closure option, closing the TSD unit as a landfill may be selected. Closure and post-
3 closure of the TSD unit as a landfill, must follow the procedures and requirements
4 specified in WAC 173-30'-610.

5 II.K.5 The cleanup option selected shall be specified in Parts 1II, V, and/or VI of this Permit,
6 and shall be chosen with consideration of the potential future site use for that TSD
7 unit/area. Definitions contained within Cha pter 1.73-340 WA.C shall apply to Permit
8 Condition II.K. Where definitions are not otherwise provided by this Permit, the
9 1FF. CC, or Chapter 173-30'3 W. C.

10 II.K.6 Deviations from a TSD unit closure plan required by unforeseen circumstances
I1I encountered during closure activities, which do not impact the overall closure strategy,
12 but provide equivalent results, shall be documented in the TSD unit-specific Operating
13 Record and made available to Ecology upon request, or during the course of an
14 inspection.

15 II.K.7 Where agreed to by Ecology, integration of other statutorily or regulatory mandated
16 cleanups may be accommodated by this Permit. Results from other cleanup investigation
17 activities shall be used whenever possible to supplement and/or replace TSD unit closure
18 investigation activities. All, or appropriate parts of, multipurpose cleanup and closure
19 documents can be incorporated into this Permit through the Permit modification process.
20 Cleanup and closures conducted under any statutory authority, with oversight by either
21 Ecology or the EPA, which meet the equivalent of the technical requirements of Permit
22 Conditions II.K. 1 through II.K.4, may be considered as satisfying the requirements of this
23 Permit.

24 ILL DESIGN AND OPERATION OF THE FACILITY

25 IL.L.1I Proper Design and Construction

26 The Permittees will design, construct, maintain, and operate the Facility to minimize the
27 possibility of a fire, explosion, or any unplanned sudden or non-sudden release of
28 hazardous substances to air, soil, ground water, or surface water, which could threaten
29 human health, or the environment.

30 II.L.2 Design Changes, Nonconformance, and As-Built Drawings

31 II.L.2.a After completing the Permit modification process in Permit Condition I.C.3, the
32 Permittees will conduct all construction subject to this Permit in accordance with the
33 approved designs, plans and specifications that are required by this Permit, unless
34 authorized otherwise in Permit Conditions II.L.2.b or II.L.2.c. For purposes of Permit
35 Conditions II.L.2.b and II.L.2.c, an Ecology construction inspector, or TSD unit manager,
36 are designated representatives of Ecology.

37 II.L.2.b During construction of a project subject to this Permit, changes to the approved designs,
38 plans and specifications will be formally documented. All design change documentation
39 will be maintained in the TSD unit-specific Operating Record and will be made available
40 to Ecology upon request or during the course of an inspection. The Permittees will
41 provide copies of design change documentation affecting any critical system to Ecology
42 within five (5) working days of initiating the design change documentation.
43 Identification of critical systems will be included by the Permittees in each TSD unit-
44 specific dangerous waste Permit application, closure plan or Permit modification, as
45 appropriate. Ecology will review a design change documentation modifying a critical
46 system, and inform the Permittees in writing within two (2) working days, whether the

47 proposed design change documentation, when issued, will require a Class 1, 2, or 3
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1 Permit modification. If after two (2) working days Ecology has not responded, it will be
2 deemed as acceptance of the design change documentation by Ecology.

3 II.L.2.c During construction of a project subject to this Permit, any work completed which does
4 not meet or exceed the standards of the approved design, plans and specifications will be
5 formally documented with nonconformance documentation. All nonconformance
6 documentation will be maintained in the TSD unit-specific Operating Record and will be
7 made available to Ecology upon request, or during the course of an inspection. The
8 Permnittees will provide copies of nonconformance documentation affecting any critical
9 system to Ecology within five (5) working days after identification of the

10 nonconformance. Ecology will review nonconformance documentation affecting a
I1I critical system and inform the Permittees in writing, within two (2) working days,
12 whether a Permit modification is required for any nonconformance, and whether prior
13 approval is required from Ecology before work proceeds, which affects the
14 nonconforming item. If Ecology does not respond within two (2) working days, it will be
15 deemed as acceptance and no Permnit modification will be required.

16 II.L.2.d Upon completion of a construction project subject to this Permit, the Permittees will
17 produce as-built drawings of the project which incorporate the design and construction
18 modifications resulting from all project design change documentation and
19 nonconformance documentation, as well as modifications made pursuant to
20 WAC 1 73-303-810. The Permittees will place the drawings into the Operating Record
21 within twelve (12) months of completing construction, or within an alternate period of
22 time specified in a unit-specific Permit Condition in Part III or V of this Permit.

23 II.L.2.e Facility Compliance

24 The Permittees in receiving, storing, transferring, handling, treating, processing, and
25 disposing of dangerous waste, will design, operate, and/or maintain the Facility in
26 compliance with all applicable federal, state, and local laws and regulations.

27 II.M SECURITY

28 The Permittees will comply with the security provisions of WAC 173-3%03-3 1. The
29 Permittees may comply with the requirements of WAC I 7 3-303~-3 10(2) on a unit-by-unit
30 basis.

31 u.N RECEIPT OF DANGEROUS WASTES GENERATED OFF-SITE

32 II.N. 1 Receipt of Off-Site Waste

33 The Permittees will comply with Permit Conditions II.N.2 and II.N.3 for any dangerous
34 wastes which are received from sources outside the United States, or from off-site
35 generators.

36 II.N.2 Waste from Sources Outside the United States

37 The Permittees will meet the requirements of V\C' 1 73-303-290)(1) for waste received
38 from outside the United States.

39 II.N.3 Notice to Generator

40 For waste received from off-site sources (except where the owner/operator is also the
41 generator), the Permittees will inform the generator in writing that they have the
42 appropriate Permits for, and will accept, the waste the generator is shipping, as required
43 by \VAC 1 73.-3.03-290(3). The Permittees will keep a copy of this written notice as part
44 of the TSD unit-specific Operating Record.

September 30, 2010



Permit Number: WA7 89000 8967 Expiration Date: September 27, 2004
Revision Number: 8C Page 32 of 42

1 11.0 GENERAL INSPECTION REQUIREMENTS

2 11.0.1 The Permittees will inspect the Facility to prevent malfunctions and deterioration,
3 operator errors, and discharges, which may cause or lead to the release of dangerous
4 waste constituents to the environment, or threaten human health. Inspections must be
5 conducted in accordance with the provisions of WA&C 1 73-303-320(2). In addition to the
6 TSD unit inspections specified in Parts III, V, and/or VI, the following inspections will
7 also be conducted:

8 11.0.1La The 100, 200 East, 200 West, 300, and 400 areas will be inspected annually.

9 11.0.1Lb The Permittees will inspect the banks of the Columbia River, contained within the
10 Facility boundary, once a year. The inspection will be performed from the river, by boat,
I11 and the inspectors will follow the criteria in Permit Condition 11.0.1. .c.

12 11. 0.1. c The Permittees will visually inspect the areas identified in Permit Conditions 11.0.1La and
13 11.0.1 .b for malfunctions, deterioration, operator errors, and discharges which may cause
14 or lead to the release of dangerous waste constituents to the environent, or that threaten
15 human health. Specific items to be noted are as follows:

16 11.0.1 .c.i Remains of waste containers, labels, or other waste management equipment;

17 11.0.1 .c.ii Solid waste disposal sites not previously identified for remedial action;

18 11.0.1 .c.iii Uncontrolled waste containers (e.g., orphan drums);

19 11.0.1 .c.iv Temporary or permanent activities that could generate an uncontrolled waste form; and

20 11.0.1l.c.v Unpermitted waste discharges.

21 11.0.1.d The Permittees will notify Ecology at least seven (7) days prior to conducting these
22 inspections in order to allow representatives of Ecology to be present during the
23 inspections.

24 11.0.2 If the inspection by the Permnittees, conducted pursuant to Permit Condition 11.0. 1,
25 reveals any problems, the Permittees will take remedial action on a schedule agreed to by
26 Ecology.

27 11.0.3 The inspection of high radiation areas will be addressed on a case-by-case basis in either
28 Part III of this Permit, or prior to the inspections required in Permit Condition 11. 0. 1.

29 h.P MANIFEST SYSTEM

30 II.P.1I The Permittees will comply with the manifest requirements of WAC. 1 173-303-370) for
31 waste received from off-site and WAC 1 73-303-1 80 for waste shipped off-site.

32 II.P.2 Transportation of dangerous wastes along roadways, if such routes are not closed to
33 general public access at the time of transport, can be manifested pursuant to an alternate
34 tracking system as allowed by WA&C 173-103-I180(6). The alternate tracking system can
35 be a paper system or an electronic system. The roadways addressed by this condition are
36 a public or private right-of-way within or along the border of contiguous property where
37 the movement is under control of the USDOE. The alternate tracking system will consist
38 of documentation between the offering Hanford Facility location and the receiving
39 Hanford Facility location containing the following information:

40 II.P.2.a Hanford Facility offeror name, location, and telephone number;

41 II.P.2.b Hanford Facility receiver name, location, and telephone number;

42 II.P.2.c Description of waste;

43 II.P.2.d Number and type of containers;
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1 II.P.2.e Total quantity of waste;

2 II.P.2.f Unit volume/weight;

3 II.P.2.g Dangerous waste number(s) or U.S. Department of Transportation hazard class; and

4 II.P.2.h Special handling instructions including emergency contacts.

5 II.P.3 The Hanford Facility offeror and receiver will resolve any discrepancies of information
6 found related to Permit Conditions II.P.2.a through I.P.2.h.

7 II.P.4 If the discrepancies cannot be resolved at the Hanford Facility receiving location, a new
8 Hanford Facility receiver location will be agreed upon, or the dangerous waste will be
9 returned to the offeror location. The documentation accompanying the movement of

10 dangerous waste will be updated to reflect the new receiving location.

11 II.Q ON-SITE TRANSPORTATION

12 11. Q.1I Documentation must accompany any on-site dangerous waste which is transported to or
13 from any TSD unit subject to this Permit, through or within the 600 Area, unless the
14 roadway is closed to general public access at the time of shipment. Waste transported by
15 rail or by pipeline is exempt from this Condition. This documentation will include the
16 following information, unless other unit-specified provisions are designated in Part III or
17 V of this Permit:

18 11. Q. 1.a Generator's name, location, and telephone number;

19 II.Q.1.b Receiving TSD unit's name, location, and telephone number;

20 11. Q. 1.c Description of waste;

21 II.Q.1.d Number and type of containers;

22 11. Q. 1.e Total quantity of waste;

23 11. Q. 1.f Unit volume/weight;

24 11. Q.1. .g Dangerous waste number(s); and

25 II.Q.1 .h Any special handling instructions.

26 II.Q.2 All non-containerized solid, dangerous waste transported to or from TSD units, subject to
27 this Permit, will be covered to minimize the potential for material to escape during
28 transport.

29 II.R EQUIVALENT MATERIALS

30 II.R. 1 The Permittees may substitute an equivalent or superior product for any equipment or
31 materials specified in this Permit. Use of equivalent or superior products will not be
32 considered a modification of this Permit. A substitution will not be considered equivalent

33 unless it is at least as effective as the original equipment or materials in protecting human
34 health and the environment.

35 L.R.2 The Permittees will place in the Operating Record (within seven [7] days after the change
36 is put into effect) the substitution documentation, accompanied by a narrative
37 explanation, and the date the substitution became effective. Ecology may judge the
38 soundness of the substitution.

39 II.R.3 If Ecology determines that a substitution was not equivalent to the original, it will notify
40 the Permittees that the Permittees' claim of equivalency has been denied, of the reasons
41 for the denial, and that the original material or equipment must be used. If the product
42 substitution is denied, the Permittees will comply with the original approved product
43 specification, or find an acceptable substitution.
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1 1.5 LAND DISPOSAL RESTRICTIONS (LDR)

2 Unless specifically identified otherwise in the l]1 FA(.(, the Permittees will comply with
3 all LDR requirements as set forth in WAC 1'-30J3-l.40.

4 IL.T ACCESS AND INFORMATION

5 To the extent that work required by this Permit must be done on property not owned or
6 controlled by the Permittees, the Permittees must utilize their best efforts to obtain access
7 and information at these locations.

8 II.U MAPPING OF UNDERGROUND PIPING

9 II.U.1I Reserved.

10 II.U.2 Reserved.

11I IJ.U.3 The Permittees will maintain piping maps for existing, newly identified, and/or new
12 dangerous waste underground pipelines (including active, inactive, and abandoned
13 pipelines, which contain or contained dangerous waste subject to the provisions of
14 Chapter I 73-30J3 WAC) at the Hanford Facility. The maps will identify the origin,
15 destination, direction of flow, size, depth and type (i.e., reinforced concrete, stainless
16 steel, cast iron, etc.), of each pipe, and the location of their diversion boxes, valve pits,
17 seal pots, catch tanks, receiver tanks, and pumps, and utilize Washington State Plane
18 Coordinates, NAP 83(9 1), meters. If the type of pipe material is not documented on
19 existing drawings, the most probable material type will be provided. The maps will also
20 identify, whether the pipe is active, inactive, or abandoned. The age of all pipes requiring
21 identification pursuant to this Condition will be documented in an Attachment to the
22 submittal. If the age cannot be documented, an estimate of the age of the pipe will be
23 provided based upon best engineering judgment. These maps need not include the pipes
24 within a fenced tank farm or within a building/structure. These maps will be compiled
25 using documented QA/QC control methods and procedures outlined in DO.QE R.L-96-50,
26 Hanford Facility RCK4 Permit Mapping and Marking of Dangerous Waste Underground
27 Pipelines Report, September 1996. These maps and any Attachments will be maintained
28 in the Facility Operating Record and be updated annually as required by Permit
29 Condition I.U.

30 IJ.U. Permittees will maintain current all maps required by Permit Condition II.U.3. These
31 maps will be updated to incorporate new or revised information available by March 30th
32 of each year. By September 30th of each year, the Permittees will submit to Ecology a
33 list of maps that have been updated. The updated maps (including any Attachments) and
34 the annual list submitted to Ecology will be maintained in the Facility Operating Record.

35 II.V MARKING OF UNDERGROUND PIPING

36 The Permittees will maintain marking of underground pipelines located outside the
37 200 East, 200 West, 300, 400, lOON, and 1OOK Areas. These pipelines will be marked at
38 the point they pass beneath an area fence, at their origin and destination, at any point they
39 cross an improved road, and every 100 meters along the pipeline corridor where
40 practicable. The markers will be labeled with a sign that reads "Buried Dangerous Waste
41 Pipe" and will be visible from a distance of fifteen (15) meters.
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1 II.W OTHER PERMITS AND/OR APPROVALS

2 IJ.W. 1 The Permittees will be responsible for obtaining all other applicable federal, state, and
3 local permits authorizing the development and operation of the Facility. To the extent
4 that work required by this Permit must be done under a permit and/or approval pursuant
5 to other regulatory authority, the Permittees will use their best efforts to obtain such
6 permits.

7 II.W.2 All other permits related to dangerous waste management activities are severable and
8 enforceable through the permitting authority under which they are issued.

9 II.W.3 All air emissions from units subject to this Permit will comply with all applicable state
10 and federal regulations pertaining to air emission controls, including but not limited to,
11I Chapter 1 73-400 WAC, General Regulations for Air Pollution Sources; Chapter I 73-460)
12 WAC, Controls for New Sources of Toxic Air Pollutants; and Chapter 173-480 WAC,
13 Ambient Air Quality Standards and Emission Limits for Radionuclides.

14 II.X SCHEDULE EXTENSIONS

15 ILKX 1 The Permittees will notify Ecology in writing, as soon as possible, of any deviations or
16 expected deviations, from the schedules of this Permit. The Permittees will include with
17 the notification all information supporting their claim that they have used best efforts to
18 meet the required schedules. If Ecology determines that the Permittees have made best
19 efforts to meet the schedules of this Permit, Ecology will notify the Permittees in writing
20 by certified mail, that the Permittees have been granted an extension. Such an extension
21 will not require a Permit modification under Permit Condition I.C.3. Should Ecology
22 determine that the Permittees have not made best efforts to meet the schedules of this
23 Permit, Ecology may take such action as deemed necessary.

24 Copies of all correspondence regarding schedule extensions will be kept in the Operating
25 Record.

26 II.X.2 Any schedule extension granted through the approved change control process identified
27 in the HFFACO will be incorporated into this Permit. Such a revision will not require a
28 Permit modification under Permit Condition I.C.3.

29 II.Y CORRECTIVE ACTION

30 In accordance with "WAC 173-30-646 and WAC 173-303-815(2)(bllii), the Permittee
31 must conduct corrective action, as necessary to protect human health and the
32 environment, for releases of dangerous waste and dangerous constituents from solid
33 waste management units and areas of concemn at the facility, including releases that have
34 migrated beyond the facility boundary. The Permittee may be required to implement
35 measures within the facility to address releases, which have migrated beyond the
36 facility's boundary. As specified in Permit Conditions IJY. 1 g, II.Y.2.a.iii, and
37 II.Y.2.a.ii, the Permittee's right to challenge Ecology's authority to impose corrective
38 action with respect to radionuclides, CERCLA Past Practice (CPP) Units (as identified
39 under Permit Condition II.Y.2.a.) and selected solid waste management units not covered
40 by the I IFFACO at property currently subleased to US Ecology, Inc. (as identified under
41 Permit Condition II.Y.3.a.i), is reserved until such time as Ecology chooses to impose
42 corrective action in accordance with the Permit modification procedures of
43 WAC 173-303-830.
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1 I..I Compliance with CIhapter 1 73-340 WAC

2 In accordance with \VAC 1 "3-303-646, the Permittee must conduct corrective action "as
3 necessary to protect human health and the environment'. To ensure that corrective action
4 will be conducted as necessary to protect human health and the environment, except as
5 provided in Permit Condition II.Y.2, the Permittee must conduct corrective action in a
6 manner that complies with the following provisions of Chapter 173-340 WVAC:

7 II.Y.1La As necessary to select a cleanup action in accordance with WAC I 73 -340-3160 and
8 WAC 171-140-350 State Remedial Investigation and Feasibility Study;

9 II.Y.1Lb WAC 173-340-360 Selection of Cleanup Actions;

10 II.Y.I. c \\ C 173-140-400 Cleanup Actions;

I1I ILY. 1 d \\ C 1 73-340-410 Compliance Monitoring Requirements;

12 II.Y.I. e \ C 1(7Y,-,40-420 Periodic Site Reviews;

13 II.Y.1.f WA Cl 7 3-340J-440) Institutional Controls; and

14 II.Y.I. g WA C 171-340-700 through -760 Cleanup Standards, except that to the extent that
15 Ecology seeks to impose corrective action with respect to radionuclides regulated under
16 the provisions of the Atomic Energy Act, as amended, 42 U.S.C. § 2011 et.seq. (AEA),
17 the Permittee may challenge Ecology's authority to impose such corrective action
18 through a timely appeal of the permit modification issued by Ecology without argument
19 from Ecology that such right has been waived by a failure to fully litigate that issue
20 through an appeal taken within thirty (30) days of the issuance of this permit, and without
21 argument from the Permittee that such requirement fails to satisfy a cause for Permit
22 modification under NNITC 1 73-303-830(0al.

23 II.Y.2 Acceptance of Work under Other Authorities or Programs and Integration with the
24 11IFFACQ.

25 Corrective action is necessary to protect human health and the environment for all units
26 identified in Appendix B3 and Appendix C of the 1-IFFAC0. Notwithstanding Permit
27 Condition II.Y.l1, work under other cleanup authorities or programs, including work
28 under the IIFFACO, may be used to satisfy corrective action requirements, provided it
29 protects human health and the environment.

30 II.Y.2.a For units identified in -Appendix C of the HEFACO, as amended, as CERCLA Past
31 Practice (CPP) Units, Ecology accepts work under the H-FFACO, as amended, and under
32 the CERCLA program, as satisfying corrective action requirements to the extent provided
33 for in, and subject to the reservations and requirements of, Permit Conditions II.Y.2.a.i
34 through II.Y.2.a.iv.

35 II.Y.2.a.i For any unit identified in Appendix C of the HFFACQ, as a CPP unit, the Permittee must
36 comply with the requirements and schedules related to investigation and cleanup of the
37 CPP unit(s) developed and approved under the HFFACO, as amended. The requirements
38 and schedules related to investigation and cleanup of CPP units currently in place under
39 the I I F FAC0, as amended, and in the future developed and approved under the FFAOC,
40 as amended, are incorporated into this Permit by this reference and apply under this
41 Permit as if they were fully set forth herein. If the Permittee is not in compliance with
42 requirements of the HFFACJ), as amended, that relate to investigation or cleanup of CPP
43 unit(s), Ecology may take action to independently enforce the requirements as corrective
44 action requirements under this Permit.
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1 II.Y.2.a.ii For any unit identified in rApnendix C of the 11JFF: CO as a CPP unit, in the case of an
2 interim ROD, a final decision about satisfaction of corrective action requirements will be
3 made in the context of issuance of a final ROD.

4 II.Y.2.a.iii If EPA and Ecology, after exhausting the dispute resolution process under Section XXVl
5 of the I IFFACO, cannot agree on requirements related to investigation or cleanup of CPP
6 unit(s), Ecology will notif~y the Permittee, in writing, of the disagreement and impose, in
7 accordance with the Permit Modification Procedures of XV.C 1 73303-830, a
8 requirement for the Permittee to conduct corrective action for the subject units(s) in
9 accordance with Permit Condition II.Y. 1. The Permittee may challenge Ecology's

10 authority to impose such corrective action requirements through a timely appeal of such
11I permit modification, without argument from Ecology that the Permittee's right to raise
12 such challenge has been waived by a failure to fully litigate that issue through an appeal
13 taken within thirty (30) days of the issuance of this permnit, and without argument from
14 the Permittee that such requirement fails to satisfy a cause for Permit modification under
15 \VAC I 73-303-t30(3(a). Within sixty (60) days of receipt of the above permit
16 modification, or within some other reasonable period of time agreed to by Ecology and
17 the Permittee, the Permittee must submit for Ecology review and approval, a plan to
18 conduct corrective action in accordance with Permit Condition ILY. 1 for the subject
19 unit(s). The Permittee's plan may include a request that Ecology evaluate work under
20 another authority or program. Approved corrective action plans under this Condition will
21 be incorporated into this Permit in accordance with the Permit Modification Procedures
22 of \VAC 1 7 3-301-8 0.

23 II.Y.2.a.iv The Pennittee must maintain information on corrective action for CPP units covered by
24 the HFFA(.() in accordance with the lIFFAC() Action Plan §9.() and I1.0. In addition,
25 the Permittee must maintain all reports and other information developed in whole, or in
26 part, to implement the requirements of Permit Condition I.Y.2.a, including reports of
27 investigations and all raw data, in the Facility Operating Record in accordance with
28 Permit Condition 11.1. Information that is maintained in the Hanford Site Administrative
29 Record may be incorporated by reference into the Facility Operating Record.

30 II.Y.2.b For units identified in Appendix C of the 1IFFACO, as amended, as RPP units, Ecology
31 accepts work under the 1-FFACO, as amended, as satisfying corrective action
32 requirements to the extent provided for, and subject to the reservations and requirements
33 of, Permit Conditions II.Y.2.b.i through II.Y.2.b.iv.

34 II.Y.2.b.i For any unit identified in Appendix C of the U-FFACO, as amended, as RPP unit, until a
35 Permit modification is complete under Permit Condition I.Y.2.b.iii., the Permittee must
36 comply with the requirements and schedules related to investigation and cleanup of RPP
37 units developed and approved under the HFFACO, as amended. The requirements and
38 schedules related to investigation and cleanup of RPP units currently in place under the
39 JIFFACO, as amended, and in the future developed and approved under the 1IFFACO ,
40 as amended, are incorporated into this Permit by this reference and apply under this
41 Permit as if they were fully set forth herein. Until a permit modification is complete
42 under Permit Condition II.Y.2.b. iii, if the Permittee is not in compliance with
43 requirements and schedules related to investigation and cleanup of RPP units developed
44 and approved under the I IFFACO, as amended, Ecology may take action to
45 independently enforce the requirements as corrective action requirements under this
46 Permit.

47 IJ.Y.2.b.ii When the Permittee submits a corrective measures study for an individual RPP unit or a
48 group of RPP units, the Permittee must, at the same time, recommend a remedy for the
49 unit(s). The remedy recommendation must contain all the elements of a draft cleanup
50 action plan under WAC 1 73-340-360l 10).
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1 LI.Y.2.b.iii After considering the Permittees' corrective measures study and remedy
2 recommendation, Ecology will make a tentative remedy selection decision and publish
3 the decision for public review and comment. Public review and comment may be
4 accomplished by publishing the tentative decision as a draft Permit under
5 \ AC I 73-303-840( 10), or by a method that provides an equivalent opportunity for
6 public review and participation. Following public review and comment, Ecology will
7 make a final remedy selection decision. Final remedy decisions will be incorporated into
8 the Permit using the Permit Modification Procedures of Wi C 1,73-303-830.

9 II.Y.2.b.iv The Permnittee must maintain information on corrective action for RPP units covered by
10 the HIFFACO, as amended, in accordance with HFF. CO Action Plan ~90and (0. In
11 addition, the Permittee must maintain all reports and other information developed in
12 whole, or in part, to implement the requirements of Permit Condition II.Y.2.b, including
13 reports of investigations and all raw data, in the Facility Operating Record in accordance
14 with Permit Condition 11.1. Information that is maintained in the Hanford Site
15 Administrative Record may be incorporated into the Facility Operating Record by
16 reference.

17 II.Y.2.c For each TSD unit or group of units, when the Permiftee submits a certification of closure
18 or a certification of completion of post-closure care, or at an earlier time agreed to by
19 Ecology and the Permittee, the Permittee must, at the same time, either:

20 II.Y.2.c.i Document that the activities completed under closure and/or post-closure satisfy the
21 requirements for corrective action; or

22 II.Y.2.c.ii If the activities completed under closure and/or post-closure care do not satisfy corrective
23 action requirements, identify the remaining corrective action requirements and the
24 schedule under which they will be satisfied, if remaining corrective action requirements
25 will be satisfied by work developed and carried out under the l-lFFA.CO provisions for
26 RPP units or CPP units, a reference to the appropriate RPP or CPP process and schedule
27 will suffice.

28 II.Y.2.c.iii Ecology will make final decisions as to whether the work completed under closure and/or
29 post-closure care satisfies corrective action, specify any unit-specific corrective action
30 requirements, and incorporate the decision into this Permit in accordance with the Permit
31 Modification Procedures of WAC' 17 3-303-830.

32 II.Y.2.d Notwithstanding any other condition in this Permit, Ecology may directly exercise any
33 administrative or judicial remedy under the following circumstances:

34 II.Y.2.d.i Any discharge or release of dangerous waste, or dangerous constituents, which are not
35 addressed by the I IFFACOQ, as amended;

36 II.Y.2.d.ii Discovery of new information regarding dangerous constituents or dangerous waste
37 management, including but not limited to, information about releases of dangerous waste
38 or dangerous constituents which are not addressed under the I IFFACO, as amended; or

39 II.Y.2.d.iii A determination that action beyond the terms of the IFFACO, as amended, is necessary
40 to abate an imminent and substantial endangerment to the public health, or welfare, or to
41 the environment.

42 II.Y.3 Releases of Dangerous Waste or Dangerous Constituents Not Covered By the I IFFACO)

43 II.Y.3.a US Ecology

44 II.Y.3.a.i The following solid waste management units are not covered by the lIFFACO:

45 II.Y.3.a.i.a US Ecology, Inc., SWMU 1: Chemical Trench;
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1 II.Y.3.a.i.b US Ecology, Inc., SWMU 2-13: Low-level radioactive waste trenches 1 through I1lA;
2 and

3 II.Y.3.a.i.c US Ecology, Inc., SVMU 17: Underground resin tank.

4 II.Y.3.a.ii Selected solid waste management units identified in Permit Condition II.Y.3.a.i are
5 currently being investigated by US Ecology in accordance with the Comprehensive
6 Investigation US Ecology - Hanford Operations Workplan. Following completion of this
7 investigation and any closure required of such solid waste management unit under the
8 authority of the Washington State Department of Health, or within one (1) year of the
9 effective date of this Permit Condition, whichever is earlier, Ecology will make a

10 tentative decision as to whether additional investigation or cleanup is necessary to protect
11I human health or the environment for the solid waste management units identified in
12 Permit Condition II.Y.3.a.i, and publish that decision as a draft permit in accordance with
13 WAC 173-303-840(10ol. Following the associated public comment period, and
14 consideration of any public comments received during the public comment period,
15 Ecology will publish as final permit conditions under WAC 173-303-840(8) either:

16 II.Y.3.a.ii.a A decision that corrective action is not necessary to protect human health or the
17 environment;

18 II.Y.3.a.ii.b An extension to the schedule established under Permit Condition II.l.Y.3.a.ii; or

19 II.Y.3.a.ii.c A decision that corrective action in accordance with Permit Condition II.Y.1I is necessary
20 to protect human health or the environment.

21 II.Y.3.a.iii If Ecology decides under Permit Condition II.Y.3.a.ii that corrective action is necessary
22 to protect human health or the environent, the Permittee may challenge Ecology's
23 authority to impose such corrective action requirements through a timely appeal of such
24 permit modification, without argument from Ecology that the right to raise such
25 challenge has been waived by a failure to fully litigate that issue through an appeal taken
26 within thirty (30) days of the issuance of this permit, and with argument from the
27 Permittee that such requirement fails to satisfy a cause for permit modification under
28 WAC I 73-303-803(a). Within one hundred and eighty (180) days of receipt of the
29 above Permit modification, the Permittee must submit, for Ecology review and approval,
30 a plan to conduct corrective action in accordance with Permit Condition II.Y. 1.
31 Approved corrective action plans under this condition will be incorporated into this
32 Permit in accordance with the Permit Modification Procedures of WAC 1'73-303-830.

33 II.Y.3.b Newly Identified Solid Waste Management Units and Newly Identified Releases of
34 Dangerous Waste or Dangerous Constituents.

35 The Permittee must notify Ecology of all newly-identified solid waste management units
36 and all newly-identified areas of concern at the Facility. For purposes of this condition, a
37 'newly-identified' solid waste management unit or a 'newly-identified' area of concern is
38 a unit or area not identified in the I iFFA CO, as amended, on the effective date of this
39 condition and not identified by Permit Condition II.Y.3.a. Notification to Ecology must
40 be in writing and must include, for each newly-identified unit or area, the information
41 required by WAC I 73-303-806() 8xxiii) and WAC I 73-303-806 4)(a)(xxiV).
42 Notification to Ecology must occur at least once every calendar year, in January, and
43 must include all units and areas newly identified since the last notification, except that if
44 a newly identified unit or area may present an imminent and substantial endangerment to
45 human health or the environment, notification must occur within five (5) days of
46 identification of the unit or area. If information required by
47 WA~C 173-303-806(4)(a i(xxiii) or XVC l73-303-806(4)(a)(xxiv) is already included in
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1 the Waste Information Data System, it may be incorporated by reference into the required
2 notification.

3 112Z WASTE MINIMIZATION

4 In accordance with WA\C I173-T31-380( I )(g), and Section 3005(h) of RCRA,
5 42 U.S.C. 6925(h), the Permittee must place a certification in the Hanford Facility
6 Operating Record, Unit-Specific Files on an annual basis that:

7 II.Z.1.a A program is in place to reduce the volume and toxicity of hazardous waste generated to
8 the degree determined by the Permittee to be economically practicable; and,

9 11. Lb The proposed method of treatment, storage or disposal is that practicable method
10 currently available to the Permittee, which minimizes the present and future threat to
11 human health and the environment.

12 112Z.2 The Permittee will maintain each such certification of waste minimization in the
13 operating record as required by Permit Condition 11.1. 1.

14 II.AA AIR EMISSION STANDARDS FOR PROCESS VENTS

15 The Permittees will comply with applicable requirements of WAA? 17-0-690 for
16 process vents associated with Part III units performing specific separations processes
17 unless exempted by W. C I 73-303-690f(11(d). Threshold limits applied to process vents
18 potentially requiring emission controls subject to WAC I 73-303-690) are evaluated based
19 on the summation of applicable emission sources for the entire Hanford Facility. When
20 the summed emissions fall below threshold limits in 40 CFR 264.1 032(a)( I , no emission
21 control devices are required. If threshold limits in 40 CFR 264,1032(a )(1) are predicted
22 to be exceeded, the Permittees will notify Ecology to determine the appropriate course of
23 action. Unit-specific inform-ation is contained in Part III of the Permit for applicable
24 units.

25 II.131 AIR EMISSION STANDARDS FOR EQUIPMENT LEAKS

26 The Permittees will comply with applicable requirements of WAC 173-303-69 1 for
27 certain equipment leaks associated with Part III units unless exempted by
28 WAC 173-303-691 (1 )(e) or (f). Air emission standards apply to equipment that contacts
29 or contains hazardous wastes with organic concentrations of at least 10 percent by
30 weight. Unit-specific information is contained in Part III of the Permit for applicable
31 units.

32 11CC AIR EMISSION STANDARDS FOR TANKS, SURFACE IMPOUNDMENTS,
33 AND CONTAINERS

34 The Permirtees shall comply with applicable requirements of WAC 173-303-692 for
35 containers, tanks, and surface impoundment areas associated with Part III units unless
36 exempted by W AC 1 7-303-692( )(b). Unit-specific information is contained in Part III
37 of the Permit for applicable units.
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1 PART III UNIT-SPECIFIC CONDITIONS FOR FINAL STATUS OPERATIONS

2 Operating Unit 2, PUREX Storage Tunnels
3 Operating Unit 3, Liquid Effluent Retention Facility and 200 Area Effluent Treatment Facility
4 Operating Unit 4, 242-A Evaporator
5 Operating Unit 5, 325 Hazardous Waste Treatment Units
6 Operating Unit 10, Waste Treatment and Immobilization Plant
7 Operating Unit 11, Integrated Disposal Facility
8 Operating Unit 15, 3 31 -C Storage Unit
9 Operating Unit 16, 400 Area Waste Management Unit

10 PART IV UNIT SPECIFIC CONDITIONS FOR CORRECTIVE ACTION

I11 Corrective Action Unit 1, 100-NR-1

12 PART V UNIT-SPECIFIC CONDITIONS FOR UNITS UNDERGOING CLOSURE

13 Closure Unit 1, 1325-N Liquid Waste Disposal Facility
14 Closure Unit 2, 1301-N Liquid Waste Disposal Facility
15 Closure Unit 3, 1324-N Surface Impoundment and 1324-NA Percolation Pond

16 PART VI UNIT-SPECIFIC CONDITIONS FOR UNITS IN POST-CLOSURE

17 Post Closure Unit 1, 300 Area Process Trenches
18 Post Closure Unit 2, 183-H Solar Evaporation Basins

19 UNITS RETIRED FROM THE PERMIT

20 100 D Ponds (Closed 8/9/99)
21 105-DR Large Sodium Fire Facility (Closed 7/1/04)
22 1 00-NR-2 Operable Unit (9/30/09)
23 200 West Area Ash Pit Demolition Site (Closed 11/28/95)
24 2101-M Pond (Closed 11/28/95)
25 216-B-3 Expansion Ponds (Closed 7/31/95)
26 218-E-8 Borrow Pit Demolition Site (Closed 11/28/95)
27 224-T Transuranic Waste Storage and Assay Facility (Closed 11/12/08)
28 24 1-Z Treatment and Storage Tanks (Closed 2/22/07)
29 2727-S Nonradioactive Dangerous Waste Storage Facility (Closed 7/31/95)
30 300 Area Solvent Evaporator (Closed 7/31/95)
31 300 Area Waste Acid Treatment System (Closed 10/30/2005)
32 303-K Storage Facility (Closed 7/22/02)
33 303-M Oxide Facility (Closed 6/15/06)
34 304 Concretion Facility (Closed 1/21/96)
35 305-B Storage Facility (Closed 7/2/07)
36 3718-F Alkali Metal Treatment and Storage Facility Closure Plan (Closed 8/4/98)
37 4843 Alkali Metal Storage Facility Closure Plan (Closed 4/14/97)
38 Hanford Patrol Academy Demolition Site (Closed 11/28/95)
39 Plutonium Finishing Plant Treatment Unit (Closed 2/8/OS)
40 Simulated High Level Waste Slurry Treatment and Storage Unit (Closed 10/23/95)
41
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Permit Attachment 9 Permit Applicability Matrix

PART I
CONDITION CATEGORY QUALIFIERS

PART TITLE A B C 0 E F G ________

L.A. EFFECT OF PERMIT
I.A. 1.* * * * * * *

I.A.2.* * * * * * *

I.A.3.* ** * * *

I.A.4. Coordination with the HFFACO** * * *

I.B. PERSONAL AND PROPERTY RIGHTS** * * *

I.C. PERMIT ACTIONS
1.C.l. Modification, Revocation, Reissuance,** * * *

or Termination
I.C.2. Filing of a Request** * * *

I.C.3. Modifications * * * *

I.D. SEVERABILITY
1.D. 1. Effect of Invalidation** * * *

1. D. 2. Final Resolution** * * *

I.E. DUTIES AND REQUIREMENTS
1.El. Duty to Comply * * * *

1. E. 2. Compliance Not Constituting Defense** * * *

1. E. 3. Duty to Reapply** * * *

L.EA. Permit Expiration & Continuation** * * *

1.E.S. Need to Halt or Reduce Activity Not a** * * *

Defense
1. E. 6. Duty to Mitigate * * * *

1. E. 7. Proper Operation & Maintenance** * *

I.E.8. Duty to Provide Information * * * *

1. E. 9. Inspection & Entry** * * *

l.E.1. Monitoring & Records
IEli1. Reporting Planned Changes** * *

I.E.12. Certification of Construction or *

Modification
I. E. 13. Anticipated Noncompliance** * * *

1. E. 14. Transfer of Permits** * *

l.ElS. Immediate Reporting** * * *

I.E.16. Written Reporting** * * *

I.E.17. Manifest Discrepancy Report
I.E.17.a** * *

I.E.17.b** * *

CATEGORIES ARE DEFINED AS FOLLOWS:
A. Leased Land E. TSD Unit Closures (in Part V)
B. North Slope and ALE F. TSD Operating Units (in Part 111)
C. Interim Status TSD Units G. TSD Units in Post-Closure/Modified Closure (in Part VI)
D. Areas Between TSDs (excluding A and B)

* Condition applies to this category, as modified by applicable footnotes and qualifiers.

1 - For Category B, Part I Conditions only apply if future TSD activities are begun on the North Slope or ALE.
2 - For Category C, all Part I Conditions apply to activities subject to Conditions II.U. and I.V.
3 - For Category D, Part I Conditions only apply to activities subject to Conditions I.A., lI.C., 1.D.4., II.G., 11.1., II.L.3., 1.0.. II.Q.,
1.5., I.T., lix., and Il.Y.
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PART I
CONDITION CATEGORY __QUALIFIERS

PART TITLE A B C D E F G
1. E. 18. Unmanifested Waste Report * * *

1. E. 19. Other Noncompliance * * * *

l.E.20. Other Information** * * *

l.E.21. Reports, Notifications, & Submissions** * * *

l.E.22. Annual Report** * * *

l.F. SIGNATORY REQUIREMENT** * * *

I.G. CONFIDENTIAL INFORMATION * * * *

I.H. DOCUMENTS TO BE MAINTAINED AT** * * *

FACILITY SITE_________

CATEGORIES ARE DEFINED AS FOLLOWS:
A. Leased Land E. TSD Unit Closures (in Part V)
B. North Slope and ALE F. TSD Operating Units (in Part Ill)
C. Interim Status TSD Units G. TSD Units in Post-Closure/Modified Closure (in Part VI)
0. Areas Between TSDs (excluding A and B)

* Condition applies to this category, as modified by applicable footnotes and qualifiers.

1 - For Category B, Part I Conditions only apply if future TSD activities are begun on the North Slope or ALE.
2 - For Category C, all Part I Conditions apply to activities subject to Conditions II.U. and I.V.
3 -For Category D, Part I Conditions only apply to activities subject to Conditions I.A., II.C., 1.D.4., II.G., 11.1., II.L.3., 11.0., II.Q.,
1.5., ll.T., I.X, and ILY.
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P~ARTI 11I
______CONDITION CATEGORY QUALIFIERS

PART TITLE A B C D E F G
II.A. FACILITY CONTINGENCY PLAN

H.A. For Category D, l .A
Conditions only apply to

* * * * releases of hazardous
substances that threaten
human health or the
environment.

ll.A.2.* * * *

ll.A.3.* * * *

II.B. PREPAREDNESS AND PREVENTION

11.13.2.* *

11.13.3.* *

11.13.4.* *

11.13.5* *

II.C. PERSONNEL TRAINING

ll.C.1.* * *

Il.C.2.* * * *

ll.C.3.* * *

Il.C.4. For Category D,
Condition Ill.C.4 will not

* * * * apply to unrestricted

(publicly accessible)
areas.

II.D. WASTE ANALYSIS

1.D.1.* * *

1.D.2.* * *

ll.D.3* * *

II.E. QUALITY ASSURANCE/ QUALITY
CONTROL

ILEA.* * *

II.E.2.* * *

II.F. GROUND WATER AND VADOSE ZONE* * *

MONITORING _________

ll.F.1. Purgewater Management* * *

ll.F.2. Well Remediation and Abandonment* * *

ll.F.3. Well Construction* * *

CATEGORIES ARE DEFINED AS FOLLOWS:
A. Leased Land E. TSD Unit Closures (Part V)
B. North Slope and ALE F. TSD Operating Units (Part Ill)
C. Interim Status TSID Units G. TSD Units in Post Closure/Modified Closure (Part VI)
D. Areas Between TSIs (excluding A and B)

*Condition applies to this category, as modified by applicable footnotes and qualifiers.
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PART 11
CONDITION CATEGORY QUALIFIERS

PART TITLE A B C D E F G
ll.G. SITING CRITERIA For Category D,

* * Condition lI.G only
applies if a new TSD unit
is to be sited.

II.H. RECORDIKEEPING AND REPORTING* * *

11.1. FACILITY OPERATING RECORD For Category D,
11.11. * * * * * 11.1 Conditions only apply

11.1.l~a. - - to activities subject to
* * *this Permit as defined by

Il~ll~b.* * this matrix.
Il~ll~c.- * * * For Category E, Condition

- - - - - - applicability to be
Il~l~~d. * * specified in Part V.
Il~ll~e.* *Condition 11.1 only applies
11.1 if * * * * to existing records and

- - - - - - records prepared after
11.11g. * * the date of Permit

Il.ln.h. Reserved Condition issuance.

Il.l.l.i. Reserved Condition

11. 1. l.j.* * *

Il.l.l.k. Reere *ondtio

11.1.1.1. Reserved Condition

IIl.lJ. Reserved CLOnditio

I.1. 1. r

I I.J. 1.* * *

II11 3.* * *

111J 4.* * *

CATEGORIES ARE DEFINED AS FOLLOWS:
A. Leased Land E. TSD Unit Closures (Part V)
B. North Slope and ALE F. TSD Operating Units (Part 1ll)
C. Interim Status TSD Units G. TSD Units in Post Closure/Modified Closure (Part VI)
D. Areas Between TSDs (excluding A and B)

*Condition applies to this category, as modified by applicable footnotes and qualifiers.
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PART 11
______CONDITION CATEGORY QUALIFIERS

PART TITLE A B C D E F G

II.K. SOIL/GROUND WATER CLOSURE
PERFORMANCE STANDARDS

II. K.2.* * *

II. K.3.* * *

II. K.5.* * *

II. K.6.* * *

II.K.7.* * *

ILL. DESIGN AND OPERATION OF FACILITY

I11.. Proper Design and Construction* * *

111L.2. Design Changes, Nonconformance and Condition ll.1.2, applies to
as-built Drawings * * * Categories E & G only if it

is a landfill closure.

II. L.2.a.* * *

II. L.2. b.* * *

II. L.2.c.* * *

II. L.2.d.* * *

lI.L.2.e Facility Compliance* * * *

I.M. SECURITY* * *

I.. RECEIPT OF DANGEROUS WASTES
_______GENERATED OFF-SITE

II.Ni. Receipt of Off-Site Waste*

ll.N.2. Waste From Sources Outside the U.S.*

ll.N.3. Notice to Generator

1.. GENERAL INSPECTION REQUIREMENTS

II.O.l.a.*

II.O.1.b.*

I l.O.1.c.

ii.o.1.d.

11.0.2.* * * *

11.0.3.* * * *

II.P. MANIFEST SYSTEM__________

II.P.2. * *

CATEGORIES ARE DEFINED AS FOLLOWS:
A. Leased Land E. TSD Unit Closures (Part V)
B. North Slope and ALE F. TSD Operating Units (Part Ill)
C. Interim Status TSD Units G. TSD Units in Post Closure/Modified Closure (Part VI)
D. Areas Between TSDs (excluding A and B)

*Condlition applies to this category, as modified by applicable footnotes and qualifiers.
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PART 11
_____CONDITION CATEGORY QUALIFIERS

PART TITLE A B C D E F G
II.Q. ON-SITE TRANSPORTATION

II.R. EQUIVALENT MATERIALS

lI.R.2.* * *

Il.R.3.* * *

II.S. LAND DISPOSAL RESTRICTIONS* * * *

II.T. ACCESS AND INFORMATION* * * *

II.U. MAPPING OF UNDERGROUND PIPING

l... Reserved Condition

ll.U.2. Reserved Condition

II. U.3.** * *

II.V. MARKING OF UNDERGROUND PIPING** * *

II.W. OTHER PERMITS AND/OR1 APPROVALS

ll.W.2.* * *

ll.W.3.* * *

II.X. SCHEDULE EXTENSIONS Condition IX, only
- * * * * * applies to Category C if

activities are subject to
________Conditions l.U, and l.

Il.X.2. Condition IxA, only
applies to Category D if

* * * * activities are subject to
this Permit as defined by
this matrix.

II.Y. CORRECTIVE ACTION* * * * * * *

ll.Y.1. Compliance with Chapter 173-340 WAC * * * * * * *

Il.Y.1.a.* * * * * * *

ii.Y.i.b.* * * * * * *

ll.Y.1.c.* * * * * * *

Il.Y.1.e.* * * * * *

ll.Y.1.g.* * * * * * *

CATEGORIES ARE DEFINED AS FOLLOWS:
A. Leased Land E. TSD Unit Closures (Part V)
B. North Slope and ALE F. TSD Operating Units (Part Ill)
C. Interim Status TSD Units 6. TSD Units in Post Closure/Modified Closure (Part VI)
D. Areas Between TSDs (excluding A and B)

*Condlition applies to this category, as modified by applicable footnotes and qualifiers.
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PART 11
CONDITION CATEGORY QUALIFIERS

PART TITLE A B C D E F G
ll.Y.2. Acceptance of Work Under Other

Authorities or Programs and Integration * * * * * * *

with the FFACO

II.Y.2.a.* * * * * * *

ll.Y.2.b.* * * * * * *

II.Y.2.c.* * * * * * *

II.Y.2.d.* * * * * * *

Il.Y.3. Releases of Dangerous Waste or
Dangerous Constituents Not Covered by * * * * * * *

the FEACO

ll.Y.3.a. U.S. Ecology* * * * * * *

II.Y.3.b. Newly Identified Solid Waste
Management Units and Newly Identified * * * * * * *

Releases of Dangerous Waste or
Dangerous Waste Constituents

II.2 WASTE MINIMIZATION

112Z.1.a*

112Z.1.b*

II.AA AIR EMISSION STANDARDS FOR*
PROCESS VENTS

II.131 AIR EMISSION STANDARDS FOR*
_______EQUIPMENT LEAKS

II.CC AIR EMISSION STANDARDS FOR TANKS,
SURFACE IMPOUNDMENTS, AND*
CONTAINERS

CATEGORIES ARE DEFINED AS FOLLOWS:
A. Leased Land E. TSD Unit Closures (Part V)
B. North Slope and ALE F. TSD Operating Units (Part 111)
C. Interim Status TSD Units G. TSD Units in Post Closure/Modified Closure (Part VI)
D. Areas Between TSDs (excluding A and B)

*Condition applies to this category, as modified by applicable footnotes and qualifiers.
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PART III
CONDITION CATEGORY QUALIFIERS

PART TITLE A B C D E IF G
III. UNIT SPECIFIC CONDITIONS FOR FINAL STATUS

OPERATIONS
111.2 PUREX Storage Tunnels*

111.3 Liquid Effluent Retention Facility &*
200 Area Effluent Treatment Facility ________

111.4 242-A Evaporator*

111.5 325 Hazardous Waste Treatment Units*
111.10 Waste Treatment and Immobilization Plant*

111.11 Integrated Disposal Facility

111.15 33 1-C Storage Unit*

111.16 400 Area Waste Management Unit

_________PART IV _

IV. UNIT SPECIFIC CONDITIONS FOR CORRECTIVE
_______ACTION

VA1 100-N R-1
________ PART V _____

V. UNIT SPECIFIC CONDITIONS FOR UNITS
________UNDERGOING CLOSURE ______

V.1 1325-N Liquid Waste Disposal Facility

V.2 1301-N Liquid Waste Disposal Facility*
V.3 1324-N Surface Impoundment &1324-NA Surface

Impoundment
PART V11

VI. UNIT SPECIFIC CONDITIONS FOR UNITS IN POST
________CLOSURE _______

VIA1 300 Area Process Trenches -__ _ _ _______

VI.2 183-H Solar Evaporation Basins

CATEGORIES ARE DEFINED AS FOLLOWS:
A. Leased Land E. TSD Unit Closures (Part V)
B. North Slope and ALE F. TSD Operating Units (Part 111)
C. Interim Status TSD Units G. TSD Units in Post Closure/Modified Closure (Part VI)
D. Areas Between TSDs (excluding A and B)

*Condition applies to this category, as modified by applicable footnotes and qualifiers.
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