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LIST OF TERMS

ALARA as low as reasonably achicvable
AMS articulated mast systcm
BBI best-basis inventory
CH2M HILL CH2M HILL Hanford Group, Inc.
DOE U.S. Department of Encrgy
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Ecology Washington State Department of Ecology
HFFACO Hanford Federai 1c 'y Agreement and Consent Order
HI hazard index
HPGe high purity germar m
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ITV in-tank vehicle
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WRS waste retricval syst
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The C farm 100-series SSTs are 75 feet  diameter and 32 feet tall. The tanks have a 16-foot
operating depth and an operating capacity of 530,000 gallons cach. The tanks sit below grade
with at least 6 fect of soil cover to prov:  shielding from radiation exposure to opcrating
personnel.

The SSTs were constructed in-place wi 1 carbon stecl lining on the bottom and sides, and a
reinforced-concrete shell. The welded  :rs are independent of the reinforced-concrete tanks
and wcre designed to provide leak-tight containment of the liquid radioactive wastes and to
protect the reinforced-concrete from :contact, All other loads (e.g., surface live loads,
static and dynamic soil loads, dead k 1ydrostatic loads. and hydrodynamic loads) are carried
by the reinforced-concrete tank structure. The tanks have shed bottoms (center of tanks lower
than the perimeter) and a curving intersection of the sides and bottom. Inlet and outlet lines are
located near the top of the liners. Th nes are also rcferred to as ‘cascade’ lincs because they
allowed transfer of fluids between ta sing gravity flow to support the transfer and storage of
waste within a serics of three 100-scries SSTs.

2.2.1 Tank C-101 and C-105 Config ation

The existing configurations of tanks C | and C-105 are similar and are shown in Figure 2.3 as
a cross-scction view.
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Figure 2.3. Tanks C-101 and C-105 Cross-Sec n View,

MEEL PIT sLuce AT
F EUSTING GRADE il

;r_-Jﬂ R

13

3z

i1}

PR

1
&
-
TI.I—

Ty————————
' [

C-101, C-105 Seclion View
! 000-Gallon Capacity

Source: RPP-20658.

Note: The cascade line configuration in tanks C 11 and C-105 is diffcrent. Tank C-101 has only an outlet line and
tank C-105 has both an inlet and outlet line.

Tanks C-101 and C-105 both have three process pits that were installed after initi  tank
construction to facilitate urai im recovery waste retricval. These pits are constructed of
rcinforced concrete and extend above grade. The pits provide sccondary containment for the
primary transfer piping within, and have removable cover blo s or plates that allow cntry into
the pits. The pit floors were constructe ith drains that dircct any liquid back into the tank
through a tank riser located in the pit. © condenscr hatchway (not shown in Figure 2.5)
located above the outside edge of the t: provided an indirect access path into the tank for
ventilation. ‘

2.2.2 Tank C-110and C-11 Config ation

The configuration of tanks C-110and C |1 is shown in Figure 2.4 as a cross-scction view.
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Figure 2.5. Tanks C-101 and -105 Riser and Fill/Cascade Line Plan Vicw.
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Figure 2.6. Tanks C-110 and C-111 Riser and Fill/Cascade Line Plan View.
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Table 2.4. Waste Volume/Inventory Summary.

Waste Property Units Tank C-101 Tank C-108 Tank C-110 Tank C-111
Solids volume" gal 88,000 132,000 177,000 57,300
Supemate volume" gal 0 0 1,060 0
Cesium-137° Ci 3.00E 7.64E+04 1.35E+04 1.98E+04
Strontium-90° Ci 3.80E+04— 441E+05 3.45E+03 9.07E+05
Technetium-99° Ci 4. -01 8.14E+01 3.18E+01 2.56E+00
Carbon-14° Ci 6.¢ -01 5.07E-01 3.33E-01 2,12E-01
lodine-129° Ci 1.7 -0l 9.30E-02 4.00E-04 3.24E-02
Plutonium-238, Ci 8.34E+02 1.82E+03 8.41E+01 3.29E+02
239, .240, -241°

® Source: Best-basis inventory download from htrp:/twinsw cb.pnl.gov/twins htim dated August 24, 2004,
Note: Totals are rounded.

14
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Table2.5. Tank C-1  Inventory Uncertainty (2 Sheets).

| .
Inventory &
] Waste . ) . . | Standard
Analyte Phase Waste Type | laventory Devlation S‘.ta?dard )
| Deviation Units

December 13, 2004,
* Indicator constituents as identified in Section 7.1.1.1.

CWP1 = aluminum cladding waste,
TBP = wibutyl phosphate.

TIC = total inorganic carbon.

TOC = total organic carbon.
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. Inventory Uncertainty (2 Shects).

TIC = total inorganic carbon.
TOC = total organic carbon.

Standard Inventory &
Anafyte 1 Waste Phase | Waste Type | Iaventory Deviation Slandartl .
Deviation I'nite
so, Sludge | CWI Isolid) | 1.92E+02 | 1.28E+02 kg |
Sludge 1C (solid) 9.39E402 | 6.53E+02 kg
Sr Sludge 1C  H»olid) 1.OIE+01 | 3.26E+00 kg
Sludge IC oid) | 4.16E+02 | 4.85E+02 kg
T'C%:" Sludge | CWPI(solid) | 1.59E+03 | 1.13E+03 ke
Sludyg (solid) | 5.35E+03 | 2.90E+03 kg
TOC Sludg olid) 3.69E+01 | 2.65E+01 kg
Urotas Sludg olid) 1.30E+02 | 1.42E+02 kg
Sludg olid) 9.60E+00 | 9.47E+00 kg
7 ©ludg (solid) | 4.56E+01 | 7.26E+01 kg
ludg 7 ( 0

.inventory dow ad from http:/twinsweb.pnl.gov/data dated

L

1eas as identified in Section 7.1.1.1,
rontamination.

1 cladding waste.
TFeCN = ferrocyanide scavenging,

21
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2.5.3 Tank C-110 Operating Ilistory

The following information is taken from Tank Charactcrization Report for Single-Shell Tank
241-C-110 (HNF-SD-WM-ER-367). The purpose of HNF-SD-WM-ER-367 was to summarize
the information on the historical uses, ¢ ent status, and sampling and analysis results of waste
stored in tank C-101, HNF-SD-WM-ER-367 supported requirements of HFFACO Milcstone
M-44-09. Milestone M-44-00 was designed to support characterization of the tank waste that
would support retricval of the tank waste r cach SST. This information indirectly supports
WAC 173-303-300.

Tank C-110 began reccivingwaste M 1946, and by April 1947 was filled with first-cycle
waste. During that time, waste was tran:  Ted to tank C-111 through the cascade line.
Supemate waste was transferred to tank B-106 in 1952. Also, in 1952, tank C-110 was an active
recciver of tributyl phosphate waste, and it was detcrmined that the overflow line to tank C-111
had become plugged with waste.

LI | YWEMNGTIVLIINTVILIDS ) 111 B 7JV) WALl WAD LALIDIVILUG LU LAIR W71 LV WD LW Wi\ PLUVWDD

vault through tank C-109.

The tank reccived organic wash waste from PUREX in 1956, Waste was sent to tank BY-112 in
1967 and to tank C-102 in 1969.

From 1970 until 1972, evaporator bottoms waste and jon ¢xchange waste were sent to the tank
from tanks BY-104, BX-104, and BX-103. During this time, supernate waste was sent to tanks
C-108, C-109, C-112,and C-104. W tcwas sent to tank C-1.._ in 1975 and to tank C-103 in
1976. In 1983 waste was transferred to tank AN-103.

Tank C-110 was removed from scrvice in 1976 and declared inactive in 1977, In 1984 it was
classificd as an *assumecd leaker.” The tank was interim stabilized in May 1995 and intrusion
prevention was complcted in September 1996 (HNF-EP-0182).

2.5.4 Tank C-111 Opcrating History

The following information is taken from Tank Characterization Report for Single-Shell Tank
241-C-111 (WHC-SD-\WM-ER-475). The purpose of WHC-SD-WM-ER-475 was to summarize
the information on the historical uses,  cnt status, and sampling and analysis results of waste
storcd intank C-101. WHC-SD-WM- 475 supported requirements of HFFACO Milestone
M-44-09. Milestone M-44-00 was dc:  :d to support characterization of the tank waste that
would support retrieval of the tank waste for cach SST. This information indirectly supports
WAC 173-303-300.

Tank C-111 entered service in 1946 when first-cycle waste from the bismuth pt  phate process

began cascading from tank C-110into1 k< C-111. In November 1946, the tank was declared
full and subsequent waste additions cascaded into tank C-112,

24





















Page 41 of 162 of D683RYEG
R '-22520,Rev. |
Table 2.10. Tank C-1C 'reviously Isolated Lines (2 Sheets).
Line Description "T:nr:'k w[aisnt:? Isolation technique and status Verification
V104 Transferline ; Isolation blank at 241-C-151, H-14-104175
through tank wall of LS
tank nozzle N3.

Source: RPP-21571. -

Note: Raw water, steam, and air lines are cut:

Table 2.11. Ta

capped outside pits.

C-101 Currently Open Lines.

Descript ‘:;nn':l;e‘:;;t:? Planned isol:  m technique
Isolate with tank C-102 Ycs No action until final closure fill in
tank C-102 blocks this line
o, B o
01D pit drain No To be left open
- l 01C pit drain No Tobe lefl open

Source: RPP-21571. .
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Table 2.12. Tank C-105 Previously Isolated Lines (2 Sheets).

-22520, Rev. 1

Intrusion Tank Waste Isolation Technique -

Path Description Transfer Line? and Status Verification

8280 1.5-in. air line on sluice No Nozzle sealed at sluice pit H-2-73345

pit nozzle U4 241-C-05C, U4 H-2-73453

8327 1.2-in air line on sluice No Nozzle sealed at sluice pit H-2-73345

pit nozzle U-5 241-C-05C, U5 H-2-73453

Water lines | Three raw water lines to No Lines cut and capped H-2-73345

sluice pit outside sluice pit 11-2-71842

Source: RPP-20668

Table 2.13. Tank C-105 Curn

ly Open Lincs.

Line Description
e ‘ascac  ne from tank :
Nozzle A | Cascade line to tank C-106 Yes No action until tank fill.
Pump pit  Pit floor drain into tank C-105 No Drains blocked when pit cover is
drain , weather sealed. Scparate isolation not
required.
Hecl pit | Pit floor drain into tank C-105 No Drains blocked when pit cover is
drain weather sealed. Separate isolation not
requircd.
Sluice pit | Pit floor drain into tank C-10S No Drains blocked when pit cover is
drain weather sealed. Scparate isolation not
required.
Exhaust | Exhaust duct from condenser No To be determined.
duct hatchway

34
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Figure 2.9. Tank C-110 Plan View,
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Figure 2.10. Tank C-111 Plan Vicw.,

P4 2" SCH 40
/ TO WASTE SCAVENGING VALVE BOX
EAST OF TANK

3" OVERFLOW
TQ TANK
200C-1192

<
/ 2° M5 (CAPPED)

7/

MANHOLE
R4 R-3 R R-1
AIR FILTER

3 QVERFLOW
FROM 241-C-110

241-C-111

38







Page S

ot 162

of DEBIIYSH

RPP-22520, Rev. ]

Figure 3.1. Mobile Retrieval Sy: m In-Tank Components Conceptual Diagram.
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3.1.2 Double-Shell Receiver Tanks

The current planning includes using tank AY-101 as the receiver tank for waste retrieved from
tanks C-101, C-110, and C-111 and tank AN-106 as the receiver tank for waste retrieved from
tank C-105. Ongoing evaluations may result in identifying altcrnate receiver tank(s).

The receiver tanks will have a supernate pump that will be uscd to pump supemate back to the
vessel/pump skid in the C tank farm to support waste transfers. The receiver tanks will: o have
slurry distributors to distribute the sludge received from the SSTs.

Because the clevation of the ANand A ink farms is approximately 22 feet higher than the

C tank farm, the slurry distributor and ~ upcrnate pump incorporate anti-siphon devices to
prevent unintentional flow from the DST to the SST. Condensate drain lines from the ventilation
system will be routed to the last sound tank scheduled for waste retrieval.

All waste transfers, including transfer of waste from the C farm tanke ta the DSTs and the

an < 1pema )S ) mtanl v
provide sccondary containment. The w: trieval pro;cct currcntly plans to use overground
hose-in-hose transfer lincs.

3.1.3 'Waste Retrieval System Operating Description

The overall WRS opcrating strategy will consist of retrieving waste beginning from the center of
the tank and working outward with the AMS while limiting the volume of water introduced to
the tank for any batch to only that necessary for efficient waste removal. When the waste is
rcmoved fromt  centralregi O f , the ITV will be deployed to move waste to the
center of the tank for removal  1e waste retrieval process will be monitored using
closcd-circuit television to facilitate w:  :retrieval operations. The retrieval system will
introduce limited volumes of water into the SST's 1o help mobilize waste and provide lubrication
in the vacuum lines. Recycled DST supemate will be used for waste dilution and transfer from
the batch vessel to the DST receiver tank.

Waste retrieval operations will normally be initiated by energizing the vacuum pumps to begin
the pncumatxc—assxstcd vacuum conveyance system. A high-pressure water spray (200 to

1,200 Ib/in2) mounted to the vacuum head can be uscd as necessary to break up or dislodge the
waste. The introduction of watcr into the  nk through the vacuum system is controlled by the
operator and can range from 0 to approxlmalcly 12 gal/min. The ITV has a low-pressure water
cannon (approximately 125 Ib/in?) that can be controlled by the operator ovcr arangeofOto
approximately 75 gal/min. and a high-pressure scarifier (up to 1,500 1b/in?) that can be controllcd
by the operator over a range of 0 to approximately 15 gal/min. Systcm opcrators remotely
position and move the vacuum head withi hetanktor  :ve waste. The addition of watcr into
the tank through the mast or the ITV can be controlled so that on average the rate of removal is
greater than the rate of addition and there is not an accumulation of liquid in the tank.

All operations within the tank are monitored and controlled using cameras mounted in the tank
dome space. From the tank, the waste is vacuumed up into the batch vessel located in the topside
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vessel/pump skid. Waste removal rates using the vacuum are expected to range from 5 to
approximately 40 gal/min. When the batch vessel is full, as measured by the tank level switch or
tank weight, the WRS is switched from retrieval mode to transfer mode. Before initiating waste
transfer, the supemate recycle pump in  : receiving DST will divert supemate to the
vessel/pump skid and provide supernate  the camier fluid for the waste transfer.

During the transfer mode, recycled supernate may also be used to mobilize and fluidize heavier
wastes  iide of the batch vessel and d  : the waste lo a consistency that can be pumped to the
double-shell receipt tank.

During all field activities, standard oper:  1g procedures and safcty precautions will be
implementced to protect worker health an  :afcty, the public, and the environment.

Health physics and industrial health tech  :ians will monitor conditions within the tank farm in
accor nce with standard operating procedures and approved monitoring plans.

-During waste retricval opcrauons w astc rctncval progress w 1l| be momtorcd by csumalmg the

volume of residual waste remaining in o R
itey  1me estimates and material t

rctrieval, the residual waste volume w

quality objective and sampling and an.

‘3.2 LIQUID ADDITIONS DURING WASTE RETRIEVAL

During waste retricval, waterw  beu  »y the retrieval/transfer system to mobilize and
remove waste from within the SSTtot  atch vessel contained in the vessel/pump skid.
From the batch vessel, recycled DST supernate will be used for dilution before transferring the
waste  the designated DST receiver tank. Supcmate input will be approximately 20 to

30 gal/min. and slurry flow rate outputs will be approximately 75 to 80 gal/min.

The use of recycled supemate instead of water for most solutions uscd in the batch vessel skid
retrieval results in the benefits enumeratc  below:

. Approximately 1 million gallons less liquid eflluent discharged from the Liquid Effluent
Treatment Facility in East Area for every 1 million gallons of water not added to the skid.

. An cstimated 13 to 22 fewerdn  of waste sent to disposal from Liquid Effluent
Treatment Facility forevery 1 ¥ an gallons of walcr not added to the skid.

. An cquivalcnt increase in DST space available for wastc retrieved from SSTs. If this
v ime is not available, some SST waste retrievals will be delayed, resulting in wastes
remaining stored in non-compliant tanks for a longer period.

. A nominal 1 to 2 fewer evaporator campaigns for cach 1 million gallons of water not
uscd.
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The timing for waste transfers is dependent upon personnel resource availability, equipment
availability, and DST conditions. Once waste rctrieval operations are started they will follow the
general pattern described in this section, The specific schedule for liquid additions to the tanks
or waste transfers to the DSTs cannot be predicted more than a day or two in advance, so a
detailed timeline for liquid additions and transfers cannot be developed showing all liquid
additions and removals. The addition of water during waste retrieval may be continuous or
intermittent. Ideally waste retrieval operations would be completed in accordance with the
planncd schedule, but delays with tank  rm work and the lack of available resources could
stretch waste retrieval durations.

Table 3.3 providcs an estimate of sum of the various water additions for the tank C-101 retrieval
process based on the draft process flow agram. Process flow diagrams have not been
developcd for the remaining three tanks, but liquid additions associated with the remaining three
lanks are estimated to be in roughly the same proportions as the individual tank waste volumes.

Table 3.3. Estimatcd Water Usage for Tank C-101,

diream Re "i:":llusnfe for “.’a“e ‘giztlés:ri:do:’o\\(:a:l‘ll
ystem (kgal) Retrieval (kgal)
Low-pressure water to AMS 10 t
High-pressure water to AMS 22 22
Air separator drain 7 7
Batch vesscl flush 5 i
Low-pressure water to ITV 105 105
High-pressure water to ITV 29 29
ITV decon water 1 1
Batch vessel & mansfer line flush 25 0
‘Jotat 204 166

AMS = aniculated mast system.
ITV = in-tank vchicle.

The water additions shown in Table 3.3 represcnt the significant liquid strecams. Most of the
potential liquid additions to the tank from othcr WRS sources should be zcro or quite small.

The timing for watcr additions is not schedulcd. The timing cannot be estimated more than a day
or two in advance due to many comocting factors; all that can be provided in advance is a rough

description of the process that incl s what the major watcr additions are and when they are
made.

The vacuum waste retrieval process is performed while minimizing the liquid present in the

rctrieval tank. Water is uscd in the vacuum retricval process for a variety of purposes that may
include the following streams:

1. High-pressure watcr to scarifiers on AMS head and ITV used to mobilize or break up
hard waste
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2, Low-pressure water to flush A . union if needed

3. Low-prcssui’c water to backflush line from batch vessel to AMS

4. Low pressure water to ITV to aid in transfer of waste to AMS head, and low-pressure
water to AMS head to aid in transfer of waste from AMS hcad to batch vessel

5. Low-pressure makeup water to air scparator

6. Low-prcssu& water to mobilize waste in batch vessel for transfcr 1o DST

7. Low-pressure water to backflush line between air separator and batch vessel

8. Low-pressulrc water to prime an  Tush transfer pump

9. Low-pressure dilution water for waste transfer to keep waste dcnsit);' in transfer line

within limits
tvt st peewemee rrmeee om memeee senmame tee e o
In addition, liquid may drain back to the retrieval tank from the following sources:
11.  Condensate drain from vacuum id air conditioncr
12.  Condensate drain from vesscl/  p skid aii >nditioner
13.  Floordrai ge from leak in vacuum skid |
14.  Floor drainage from leak in vess:  pump skid

15.  Water held up in batch vessel  Hing that may ‘bounce’ into vacuum reliel ne to ta
when vacuum is released

16.  Scal pot drainage from exhauster scal pot (if exhauster drains to the tank)
17.  Low-pressure watcr to flush batch vessel if needed to reduce dose rate for skid entry
18.  Low-pressure water to calibrate instrumentation.

One more stream may be added to the retrieval tank following complction of waste retrieval.
This solution will be transferred 10 2 DS

19, Final tank wall and bottom flush.
Two streams may be added to the retrie  tank following completion of waste retricval:
20. Drainback from last air scparator tank drain, miscellancous piping drainage, exhauster

scal pot drainage, and final flush water from hose-in-hose transfer line to DST (if air
blow of line is unsuccessful).
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revisions of the SST retrieval sequence and DST space evaluation document prepared in
response o HFFACO Milestone M-45- . A number of DST to DST transfers are identified in
the flowsheet document to make room for the waste retrieved from the C farm tanks.

Because the supemate is recycled for waste transfer dilutions, the net liquid addition to DST
rcceiver tanks will be the water added during waste retricval,

DST supemate was selected as the transfer medium to minimize the net volume increase in waste
requiring storage in the DST system. If water were to be uscd for transferring waste retrieved
from tanks C-101, C-105, C-110, and C-111, the net increase in retrieval waste volume requiring
storage in the DST system would be approximately 1.1 million gallons (*Selection of
Single-Shell Tanks (SST) to be Retricved in Fiscal Year (FY) 2005, Single-Shell Tank (SST)
Retrieval Selcction and Sequence, RPP-21216, Revision 0A” [04-TPD-102]). If water were used
for transferring waste retrieved from tanks C-101, C-105, C-110, and C-111, the retrieved waste
volume would require additional waste transfers to other DSTs and cvaporation of the liquid to
rcduce the volume.

Olhcr !'a_A_.._ PEUDRNEE PRI SO o S R IR S RSP PURpRIGIR NI AP (P R
_toblem
operations and further impact the waste retricval operations.

If water were used for transferring waste, the additional waste volume would nced to be managed
within the space constraints of the DST system and would require evaporation resulting in
increased effluents going to the Effluent Treatment Facility and caustic additions for corrosion
control, which would result in additional chemical load on the Wastc Treatment Plant.

Until opcrating experience is ¢ 1ined with the vacuum retrieval system, the time required to
retrieve waste from the C farm 100-serics tanks can only be roughly ¢stimated. A wide range is
possible for a tank waste retrie’ " time since there are many factors unrelated to retrieval
opcrations that can, and will, ir cnce the retrieval times. Should all the cquipment operate as
designed, with personnel available arour he clock to conduct retrieval operations and no other
factors unrelated to retricval that impede opcration, retrieval could be completed for a C farm
100-series tank within a few months. Dcpending upon resource availability, operability of the
cquipment, and factors unrelated to retricv  opcrations could stretch out to a year or more to
complcte each tank,

Resource limitations, cquipment difficulties, and the implemcentation of a new technology never
before used for radioactive waste retrieval make it impractical at this time to provide solid
estimates for the times involved. Differcnt batch waste loadings or opcrating cfficiencices,
operating problems, and/or different batch cycle times will proportionately affect the waste
retrieval times,

Liquid addcd to the retrieval tank is minimized and removced as soon as practical. I _ rdless of
the retrieval duration the liquid is remov  to the extent practical by the vacuum system when it
can drain to the AMS head location, Assuming a 16-foot radius for the AMS vacuum head, it
should be able to remove liquid from the ccntral region of the tank. The AMS vacuum head
cannot rcach the remaining portion of the tank, an arca approximatcly 21 fect wide between the
central region of the tank and the tank wall. The riser where the air separator liquid, batch vessel
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regardless of leak rate. An occurrence report may be issucd depending upon whether the leak
met the reporting requirements of TFC-OPS-OPER-C-24.

Any leakage within the skids is contained by the secondary containment. In the unlikely event
that equipment failure causes lcakage to the environment from the sccondary containment, the
Environmental Compliance group would be notified and the steps in procedure |
TFC-ESHQ-ENV_FS-C-01 implemente {or reporting requirements and in adherence with
WAC 173-303-640(7).

4.6.3 Leak Mitigation for Recciving Tank Leak

The following is a summary of lcak mitigation actions for a DST. A more dctailed discussion
can be found in Double-Shell Tank Emergency Pumping Guide (HNF-3484) and Time
Deployment Study for Annulus Pumping  PP-5482).

AMALUUVID LARLL 11 G GYUHIL VL & IGdRA UL WAL 1LV pllllldly ldlin Plpllls LW WIS dULRAaL Y
containment system of the DST system, or other recciver tank, during a waste transfer from an
SST to a DST include stopping the flow of waste into the tank system (stopping the transfer)
pumping waste in the primary tank to anather DST until the liquid level in the secondary
containment is no longer increasing, an  ‘cmoving the waste from the secondary containment
systcm as soon as practicable. Tanks that develop leaks at or near the tank bottom may also
require salt well jet pumping to remove trapped liquids from between solid layers in the tank.

The only recciver tank for the tank C-1  C-105, C-110, and C-111 wastesisaD... ...creare
no double-contained receivert: sor« h tanks along the transfer route between the batch
vessel/pump  d and tank AN-101 or tank AN-106, Transfer line lcakage will drain back to the
batch vessel/pump skid and from there !  he SST being retrieved.

The above lcak detection and mitigation systems are approved and implemented through the
DST RCRA permitting process.

4.6.4 Leak Mitigation for Transfer ine Leak

Response to transfer Icak detection alarms is performed per procedure (e.g., Transfer from
241-C-200 Scries Tanks to 241-AN-106 70-220-106]). Leak dctection is performed in a similar
manner to, and response is similar to th.  for, existing tank farm transfers. There is nothing
unique to the tank C-101, C-105, C-110, and C-111 waste retrieval lcak detection system logic
when compared to existing tank farms transfer leak detection. Leak mitigation is provided by the
design of equipment that channels all leakage into an outer encascment that drains to an alarmed
location and a collection tank. The transferiss t down when the alarm occurs.
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— Potential impacts to groun  ter, including a waste management arca (\WMA)-level
risk asscssment.
— Potential impacts based on an intruder scenano.

» Process management responses 1o a leak during retrieval and estimated potential leak
volume.

o The pre-retrieval riska lysisw  be based on the following criteria:
— Using the WMA fenceline  r point of compliance.

— Identify the primary indica  contaminants {accounting for at lcast 95% of impact to
groundwater risk) and provide the incremental lifetime cancer risk (ILCR) and hazard

index (HI).
-~ Using ILCR and HI for dustrial and residential human scenarios as the risk
{mg/L and pCVL).
The risk information provided ir n was developed to meet the requirements identificd
in the HFFACO Appendix 1, In is provided for two main categories of impacts:
(1) long-tcrm human health risk with use of groundwater, (2) long-term human health
risk associated with inadvertent re human intrusion.

Groundwater pathway impacts are discussed in Scction 7.1. Inadvertent intruder impacts are
discussed in Section 7.2. Caleulationd il is provided in Tanks C-101, C-105, C-110, and
C-111 Long-Term Human Healthl k  'culations to Support Tank Waste Retrieval Work Plan
(RPP-22521).

7.1 GROUNDWATER PATHWA  MPAC 5

The groundwater pathway impacts eval  n cmphasized the development of a set of graphical
tools to provide a basis formaking [0 1dccisions in the event a leak is detected or
uncxpected retrieval conditions arise di waste rctrieval operations. The format used for the
retricval leak impact graphs was develc  with Ecology during a joint workshop on

March 31, 2004, The graphs aretank-s  [ic and are intended 10 provide a means to rapidly
convert retrieval leak monitoring datai | first-order approximation of potential groundwater
pathway impacts for a particular retriev  ak.

The methodology used to develop the :val leak impact graphs is described in Section 7.1.1.

Tank-specific retricval leak impact re are discus 1 in Section 7.1.2. Retricval leak impact
graphs for the individual tanks are prt 1in Appendices A through D. A WMA-level
perspective on groundwater pathway :ts is provided in Secction 7.1.3 to help place |
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Table 7.1. Contaminant Contributions to Peak Ground
 Management Area C Fe

Source  Timeof Radiolovical ILCR Nonradiological
Peak
Term (Yr AM Industrial Residential Industrial R
Tc-99 Tc-99
6.9E-06 (85%) 1.7E-04 (95%)
I-129 I-129 C(VI)
. 1E-07 (9%) 3.7E-06 (2%) 1.1E-07 (100%) | 2.4L
Past leaks' 2117 C-14 C-14 Total
5.4E-07 (6%) 39E06(3%) | 1.IE-07(100%) | 2.41
Total Touwal
8.1E-006 (100%) LBE-04 (IC o)
Te-99 Tc-99
STE06(89%) | 1.4E-04(98%)
1-129 1-129 C(VD)
Retricval 2082 6.1C-07 (9%) 3.2E-06 (2%) 1.7E-07 (100%) | 3.8E
leaks® C-14 C-14 Total
1.3E-07 (2%) 9.0E-07 (<1%) 1.7E-07 (100%) | 3.8C
Toual Total
6.5C-06 (100%) | 1.4E-04 (100%)

vay lluman
1ccts).

Noncarcinogenic Chemical 111

Industrial Residential
Cr(VI]) Cr(V])
1.7E-02 (52%) 9.7E-02 (49%)
NO, 1

1.4E-02 (43) 9.1E- )
NO; NO,
"1.7E-03 (5%) 1.1E-02 (5%)
F F
1.4E-05 (<1%) 9.7E-05 (<1%)
Total Total
3.3E-02 (100%) 2.0E-01 (100%)
Cr(V1) Cr(Vl)
2.8E-02 (41%) 1.5E-01 (36%)
NO, NO,
2.6E-02 (39) 1.7E-01 (40%)
IG(); rqch
4.1C-03 (5%) 2.6E-02 (6%)
F F
1.0E-02 (15%) 7.3E-02 (18%)
Total Total
6.7C-02 (100%) 4.2E-01 (100%)
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Where:

Iex = exhumed inventory (undecaycd) (Ci)
It = tank residual inventory (Ci)

Vexy  *xhumed volume (m’)

V1 = tank residual volume (m?)

r= orchole radius (m)

R = tank radius {m)

h = waste height (m).

To account for radiological decay, the exhumed inventory was multiplicd by a radiological decay
factor, as shown in the following cquation,

Tex(t) = Iex Exp(-At)
Where:
) chumed i y dee vaf onof 1€
Iex = exhumed inventory (undecaye  (Ci)
Exp = exponential function (natur  'garithm base (e) raised to some power)

A =radioactive decay constant, per year, calculated as In(2)=0.6931 divided by the
radionuclide half life in ycars

t =elapscd time since ' sure in years,

7.2.2.2. Dose. For cach intruder scena  considered, the dose contribution from each
radionuclide was calculate by mi iplying the exhumed inventory (  cayed) by a unit dose
factor. The total dose for cach scenario was then calculated as the sum of the dose contributions
from all radionuclides included inthe s ing inventory. Unit dose factors for each radionuclide
under cach intruder scenario were taken from HNF-SD-WM-TI-707. Unit dose factors for the
subsct of radionuclides that drive intrud  doses are shown in Table 7.7. Complete intruder
scenario descriptions and unit dose factor calculations are provided in HNF-SD-WM-TI-707.
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Al.0 TANK C-101 PRE-RETRIEVAL RISK ASSESSMENT RESULTS

This appendix provides tank-specific  e-retrieval risk assessment results for tank C-101.

The information prescnted was developed using the methodology described in Scction 7.0.
Groundwater pathway impacts are pres  .cd in Section A2.0. Inadvertenti  uder impacts are
presented in Scction A3.0.

A2.0 GROUNDWATER PATHWAY IMPACTS

The groundwater pathway cvaluation involved the devclopment of a set of graphical tools to
provide a basis for making i revent a leak is detected or unexpected

riev ‘itton rise du atior k S § sa ss¢
the retrieval leak impact graphs generated for tank C-101. The methodology used to generate the
graphs is described in Section 7.1.1. C:  ulation detail for the graphs is provided in
Tanks C-101, C-105, C-110, and C-111  ng-Term Human Health Risk Calculations to Support
Tank Waste Retrieval Work Plan (RPP-22521).

A2.1 RETRIEVAL LEAKIMPACT GRAPHS

Figurcs A.1 through A.3 provide the tai  C-101 retrieval leak impact graphs for the three
indicator contaminants (technetium ), xavalentc mit trite) identificd in
Section 7.1.1.1.
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B1.0 T \SKC-105PRE-RETRIEVAL RISK ASSESSMENT RESULTS

This appendix provides tank-specific pre-retrieval risk assessment results for tank C-105.

The information presented was dev >p  using the methodology described in Scction 7.0.
Groundwater pathway impacts are pres  »d in Section B2.0. Inadvertent intruder impacts are
presented in Section B3.0.

B2.0 GROUNDWATER PATHWAY IMPACTS

The groundwater §
nrovide a basis for

striev:  ondition
the retrieval leak i
graphs is describe
Tanks C-101, C-It
Tank Waste Retric

B2.1 RETRIEVAL LEAKIMPAC GRAPHS

Figures B.1 through B.3 provide th C-105 retrieval leak impact graphs for the three
indicator contaminants (technctivm xavalent chromium, and nitrite) identificd in
Scction 7.1.1.1,

B-1
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C1.0 TANKC-110 PRE-RETRIEVAL RISK ASSESSY T RESULTS

This appendix provides tank-specific pre-retrieval risk assessment results for tank C-110,
The information presented was develope  1sing the methodology described in Scction 7.0,

Groundwater pathway impacts are prese  d in Section C2.0. Inadvertent intruder impacts are
presented in Section C3.0.

C2.0 GROUND 'ATER PATHWAY IMPACTS

The groundwater pathway evaluation  ‘olved the development of a set of graphical tools to
provide a basis for making informed dccisions in the event a leak is detccted or unexnected

n PV or hissec« . p
wie reweval ieax impact graphs g 10. The mcthodology uscd to generate the
graphs is described in Section 7.1 | for the graphs is provided in

Tanks C-101, C-105, C-110, and C-111 Long-Term Human Health Risk Calculations to Support
Tank Waste Rctrieval Work Plan (RPP-22521).

C2.1 RETRIEVAL LEAKIMPACT GRAPHS

Figures C.1 through C3 providethi  n'  -110retrieval ak impact graphs for the three

indi ‘orcon iinants (tcchnetium ',. aval romium, and nitrite) identified in
Section 7.1.1.1.
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