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EXECUTIVE SUMMARY

The purposc of this study is to develop an estimate of the resic  al waste inventories in the waste
transfer lines in the Hanford Site 200 East and 200 West Arca waste management areas (WMA).
The focus of this study is pipclines within WMA s thet ~an be documented as being plugged and
are therefore believed to contain re_. _ual waste. Whi__ other Helines in WMASs may contain
some residual wastc inventory, it is believed this volume is small compared to the inventory
estimated to be in pluzged pipelines. This is based upon the assumption that, in general, lines
taken out of service were flushed before being taken out of service or, if not flushed, were
drained to a diversion box or other structure. In cither case, minimal waste inventory is left in
the pipclincs.

The estimatcs of residual waste in the plugged WMA pipclines are needed to support the
singlc-shell tank performance assessment. Data will continue to be reviewed concerning
plugged pipelines, and if new information warrants, revisions may be made to the residual waste
inventorics in plugged pipelines in WMAs.

This study identifics 100 pipelines that have failed at the Han{ d Site. Of these 100 failed
pipelines, 10 waste transfer lincs arc identified within the fenceline of WMAs that arc known to
have failed because of plugging and are assumed to contain residual waste. Thesc pipelines
include SL101, SN261, V392, V410, V412, V453, V465, V514, and the waste cascade lines
between tanks 241-BX-102 and 241-BX-103, and between tar  :241-C-110 and 241-C-111.
Eight of those transfer lines were identified from published reference materials and memoranda
(Kison 2002a'; Oberg 1966), while two others (the cascade lines for 241-BX-102 and
241-C-110) were idertified from Hanford Site monthly reports and from waste transaction
records (GE 1951a, GE 1952a, GE 1952b, GE 1953c; Agnew 1997b). The Hanford Site Atlas
(Bechtel 1998) was used to determine the Hanford Site coordinates, and to estimate the potential
length of each pipcline betwecn the terminal diversion boxes and/or waste tanks. The maximum
volume of residual waste and the proportional amount of waste in the tank farms (or in onc of the
defined WMA s where buried portions of the plu~~-d pipelines exist) was then estimated. In this
study, it is assumed that these lines were completely blocked p an¢  ondary
diversion boxes. This. assumption lcads to an upper bout___i, .. _______1al waste inventory
estimates for these pipelines. This conservative assumption provides a value of the residual
inventory in plugged lines in the WMAs for the purpose of preparing the performance
assessment. At this time, any residual waste in pipelines knov  to be plugged that are outside of
the WMAss are not be.ng considered in the inventories used in the single-shell tank performance
assessment.

The pipeline routings and waste transaction records are combincd with historical references to
determine the time freme and waste types most likely involved in each pipeline pluggage
incident. This leads to an improved understanding of which v ;te composition profiles should
be used to represent the residual wastes in these pipelines. The Hanford Defense Waste model
has been extensively used to determine the concentration of some chemicals and most
radionuclides in the single-shell and double-shell tanks at the Hanford Site (Kupfer et al. 1999;

! See Section 11.0 of main text for complete reference information.
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Agnew 1997a; Place and Higley 2004). This model also provides waste composition profiles for
most waste types, including those implicitly connected with the pipeline pluggage incidents.
The appropriate waste composition profiles were used, together with the physical dimensions of
the pipeline, to estimate the residual waste inventory in each line, including the proportional
amount assigned to each tank farm. The Best Basis Inventory (as of February 10, 2005) was
stermine the residual waste composition in one line (SN216) that supported the saltwell
¢ aign fcr 241-U-107. Resi al waste compositionestima . fo  :ph ed
are summar.zed in Table 13 of this report, while Tat 14 provides  »ortional waste
estimates for each of the tank farms where buried portions of the ="t ed pipelincs arc
lable ES-1 lists the predicted waste volumes in each plugged pipcunc, as well as the
pevp-vssnial volume in the buried pipelines in each tank farm.
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high-level (R) waste from 241-S-107 (Agnew 1997b). This waste was transferred to 241-U-107
in 1957 and 1958 (threc transfers). Although the exact pipcline routing is unknown, the
241-U-151, 241-U-152, and 241-U-153 diversion boxes served tanks in the 241-U farm, while
the blocked section represented by line V410 extends from the 241-TX-155 diversion box to the
241-U-151 diversion box. These routings are consistent with the pipeline system that would
have been involved in the transport of hot REDOX waste from 241-S-107 to 241-U-107.

This waste is believed to have reached temperatures of 180 to 240°F in 241-S-107

(Mcrcicr ct al. 1981, Survey of the Single-Shell Tank Thermal Histories). While the specific data
is lacking, this wastc may have been concentrated by a factor of about 2.5 in 241- 07, At this
concentration, gelatinous aluminum hydroxide dcposits may have formed in this pipeline, as well
as in other lines transporting such wastes.

Linc V412 also appcars 1o have been utilized in ¢ transfer of aged REDOX supemates from
241-SX-108 to 241-TY-101. This wastc was initially transferrcd to 241-SX-103 in carly 1967
and then to 241-TY-101 via the 241-U-151 and 241-TY-153 diversion boxes (Agnew 1997b).
Then  ds t clcar as to the likely concentration of this wastc, but 241-SX-108 was a
sclf-boiling nd there is some evidence that{  waste may have been processed through
the 242-T Evaporator (Agnew 1997b). Under these conditions, it would not be surprising if
gelatinor< aluminum hydroxide deposits also formed in this linc (V412), as well in other plugged
pipclinc. V410, V465, and V514).

Linc SL101 was apparently plugged before April 1981. This event roughly coincides to the time
frame when partially neutralized REDOX waste was being transferred from the

242-S Evaporator to 241-U-107 via the 241-U-D diversion box. The wastc transaction records

* v that these transyers mostly occurred in 1979 and in early 1980, well before line SL101 is
reported to have plugged (Agnew 1997b). This pluggage incident could have been caused by
residual waste or by the gradual buildup of aluminum hydroxide rich deposits in this linc. This
linc was inspccted with a video camera in 1999, but the blocked section was beyond the 50-fl
rcach of the video cainera inserted into the 241-U-D diversion box (Elsen 1999).

Line SN216 was plugged in late 2001 or in early 2002 because of deposits that gradually
accumulated in this linc (Barton 2002, “Unplugging U Farm Transfer Linc™). This linc was
being uscd to support the saltwell pumping campaign for 241-U-107. It was belicved at the time
that this problem v caused by precipitation of aluminum hydroxide as the saltwell liquid was
being diluted with fresh water during the saltwell pumping campaign (T “on 2002). A vidco
camera inspection revcaled that this line was blocked about 14 i from the 241-U-D diversion
box (Elscn 1999).

Table 9 provides a cosolidated list of the wastes that are thought to have been involved in these
pipcline pluggage inc dents.
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10.0 PROPORTIONAL WASTE. INVENTORIES IN PLUGGED PIPELINES

~.-fir table, Table 14, provides cstimatcs of the proportional amount of residual waste in the
gea pipelines located in each tank farm, bascd on the data in Tables 4, 5, and 13.
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Table 14. Proportional Amount of Residual Wastein I pged Pipelines in Tank Farms. (4 sheets)

\Vaste Parameters

Plugged ! eline

Cascade line

~ascade line

. . v , m from
SL SL101 SN216 SN216 V412 V453 V465 24 X-102 | 241-C-110
to 241-BX-10 o 241-C-111
Analvte Units
__u-242 Ci 2.30F 1.31E-08 2.43E-11 | 1.39E. 7.98E-09 | 3.24E-04 | 3.94E-03 4.93E-05 1.94E-04
im-243 Ci 1.88F 1.07E-06 7.23E-08 | 4.12E-07 6.“52!-:-07 1.86E-07 | 1.63E-06 2.83E-08 3.01E-09
‘m-243 Ci 1.49%1 8.48E-08 1.36E-08 | 7.77E-08 | S.17E-08 | 2.35E-09 | 3.44E-08 3.59E-10 1.47E-09
|Cm-244 Ci 3.67E 2.09E-06 3.17E-07 | 1.81E-06 | 1.28E-06 1.08E-07 | 1.29E-06 1.65E-08 1.75E-09
REDOX = reduction-oxidation.
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