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Thii report examines the effects of new waste-specific sorption characteristics repoded for 1-129 bearing
wastes on inventory limits in the Intermediate Level Vault (ILV). The Performance Assessment (PA)
(DOE, .1994) !tited the 1:129. tiventory in any vault.to 5.3E-4.Ci.. A.@-fLPA~eyKiO.g WO!!d l.tit.ti?.f-.._ ___ .
129 inventory in any vault to 2.59E4 Ci. The fLV currentfy contains fow Activated Carbon vessels with a
combined I-129 inventory of 1.92 E-3 Ci that exceeds both inventory limits.

PA invento~ limbs are based on computer modeling results that rely on a literature value for the I- 129
retention capability (Kdl) of the waste. me PA used a Kd of 30 ml/g for I-129 for the fLV waste form,
while the PA revision used a Kd of 2 mf/g. me recently measured Kd’s for these waste fom are much
higher (see Table i), thus increasing the inventory limits. This document describes invento~ limits based
on the revised PA model using the waste-specific Kd’s. Results are compared with inventory projections of
waste stieams for the next ten years. The ten-year duration was selected because that is the anticipated
operational lifetime of the exisdng ILV.

Waste Kd based on Laboratory Measurements (ml/g)

F-Area Dowex 2 lK 1800

ETF Activated Carbn 600

ETF GT-73 3100

Each waste stieam and the exisdng ILV inventory of Activated Carbon vessels were modeled
independently using their respective Kd’s. Models were executed for measured waste-specific Kd’s and for
a set of hypothetical Kd’s ranging from 2 ~g (the revised PA value) to 2,000 fig. The key modeling
result is the I-129 concentration at a hypothetical 100-m downgradient well. This concentration is
compared with the Maximum Contamtiant Level (MCL) of 0.5 pCfi to establish the total inventory limit
for the ILV. Waste-specific I- 129 inventoxy limiG are plotted against Kd to show the effect of each Kd.

This modeling indicates new invento~ limits based on the draft PA revision. It also introduces new waste
categories that are dependent on both the contaminant (i.e., I-129) and the waste form (e.g., Dowex21 K).
New modeling results are provided in Table ii. Based on the revised PA and the new waste-specific Kd’s,
the existing carbon vessels are of minor concern, as is the GT-73. The projected invento~ of the carbon
vessels essentiauy matches its inventory limit. The projected inventory of the Dowex 21 K consumes about
one-half of its inventory limit.

Waste Form Inventory Limit Projected Inventory Projected Inventory /
(Ci) (Ci) InventoU Ltilt * 100%

Existing Carbon Vessels in ILV 7.13 E-2 1.92E-3 2.7
Activated Carbon Vessels 7.13 E-2

— -GT:73____
7.1 lE-2 99.7

‘3T68E~l—— —— ‘1T13E:3
— ––--—-.–-.-– .:3. ——

Sludge No Kd available 5.16E4
Dowex 21K 3.33 E-1 1.78 E-1 53.5

Waste smeams with waste-specific Kd’s must be treated like separate contaminants when conducdng the
“sw-of-fractions” analysis, The “sum-of-fractions” analysis must be completed to determine the effeck of
all contaminant in the ILV.

1The Kd or distribution coefficient represens the partitioning of waste between solids and liquids. It is
defined as the ratio of the concentration in the solids (Ci/g) to the concentration in the liquid (Ci/mf).

vi
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Waste streams horn water trealment systems, namely the Effluent Treatment Facility (ETF) and the F- and
H-Area Water Treatment Units, were discovered to have 1-129 levels much higher than expected. hI some
cases, new characterization data indicated concen@ations several orders-of-magnitude greater than Waste
Acceptance Criteria WAC) for the Intermediate Level Vault (ILV). An immediate problem is that
Activated Carbon vessels placed in the ILV exceed the Waste Acceptance Criteria WAC) for 1-129.

Materials in the water treatment systems unexpectedly performed as sorbents for I-129. This behavior was
contrary to what was assumed in the Performance Assessment (PA) for the E-Area Vaults (DOE, 1994)
wh]ch formed the basis for the WAC. To rectify this discrepancy, the sorption prOPeW fOr tie waste
stream was measured in the laboratory and revised computer models were executed for possible disposal
in the ILV. The options of disposing wastes with high I- 129 levels in the Low Activity Waste (LAW) vault
or in trenches were not addressed in tils report.

This Disposal Analysis examined six identified waste stieams as follows:

1.
2.
3.
4.
5.
6.

ETF Activated Carbon Vessels
ETF GT-73 resin
ER F-Area Dowex 2 IK
ER H-Area Dowex 2 lK.
ER F-Area sludge/filterc&e
ER H-Area sludge/filtercake.

Zeolites were the most recentfy discovered waste stream with elevated levels of 1-129, but they were not
examined in this report.

This Disposal Analysis etied the existing ILV inventory of 1-129 and the projected inventory for each

identified waste stream for the next ten years. Each waste stream was analyzed separately to determine i~
waste-specific 1-129 invento~ limit.

:,,,., . .. r.-..., -,, .: .. :.,. ;

The, Disposal ~alysis incorpo~t:d laboratory results f:: 1-129 sorption properties with ntierical models
used in the revision of the E-Area P,A of the ~V (DOE, 1998). The sorption property is caUed the
distribution coefficient or K& it represents the partitioning of a contaminant between solids and liqui~.
The waste-specific Kd’s are much higher than the values used in the PA revision, resulting in bighm
inventory limits. The I-129 distribution coefticienk (Kd’s) were measured for the waste material oxdfi the
Kd used for 1-129 migration in the sedments of the vadose zone and aquifer was 0.6 dg from the PA
(DOE, 1998).

1. METHOD OF ANALYSIS

Modeling results based on unit contaminant inventories were obtained at a hypothetical 100-m
downgradient well. Mndeling results were scaled by the actual or projected inventories to produce
individual waste-s~eam well concentrations. These cnncentiations were compared with the Minimum
Contaminant Level (MCL) of 0.5 pCiiL to establish the total inventory limit fnr all ILV’S. Because two
ILV’S maybe operated and their Ieachate may intermingle, the inventory limit for nne ILV is calculated by
dividing the total inventory limit by two.

Mndels were established and initially executed before laboratoV results were availablq hence, separate
mndels were executed to cover the range of expected laboratory Kd values. Laboratory Kd values were
used to establish final models. Curves of I- 129 inventory limits versus Kd were generated for each waste
stieam.
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2. WASTE STRSAM ~NTORY PRO.fECTIONS

Two waste skeams from ET’F and four waste streams from ER contain elevated levels of I- 129. These
waste streams are identified in Table 1. The existing I-129 ILV inventoxy from these four waste stie~
consists of four Activated Carbon vessels. Comparing tke I-129 inventory in the Activated Carbon vessels
in the vault witk the inventory in a vessel cmentfy awaiting transport and disposal (the fwst ETF waste
stieam in Table 1) indicat~s &at the arnOEn~.l~,l-! 2.9.~.e{ch Activated Carbon_ve:>el CWVaIY
significantly. Tke inventory amount is a function of tie concentratiori in tk& inffuent, the efficfiricy of the -- “-
medlm in removing I-129 from the kdJuent, and tke sewice duration for the medium

r-ISource Description Annual Volume 1-129 Cone.
(ft’) (pci/g)

Exists Current Activated
Carbon Vessel

ETF Activated Carbon Vessel 1,032 (1 vessel)3 3014

ETF GT-73 Resin 1403 36.3’

. OR Hg Col (3 every 2 yrs) 3.71 E-5 (CtiCol)7

● IX Hg Col (1 per year) 5.77E-5 (Ci/Co1)7

ER F-Area sludgeltiltercake NAS Very low cone. 9

ER H-Area sludge/tiltercake 850 one yr’ 19.1

ER F-Area Dowex 2 lK 5,4009 119

ER H-Area Dowex 2 lK 600’ 94

Density
(pcf)

50’

709

709

559

559 3
Annual
Inventory
Ci

1.92E-3

7. IIE-3

1.13E-04

o
5.16E-4
1.78E-2

Included
witk F-Area

Inventories for F-Area sludge are not included because of its low concentration. Tbe H-Area sludge will
only be produced for one year. The projected inventories for F- and H-Area Dowex 2 lK are combined,
because-only one sample was provided for measuring Kd. The projected inventories for tie next ten years
are listed in Table 2. and are plotted in Figure 1. Figure 1 also includes the PA and revised PA limits for
generic 1-129 wastes (witiout waste-specific Kd’s) of 5.3 E-4 Ci and 2,59E-4 Ci, respectively.

Source AnnuaI Ten-Year Ten-Year
Inventory (Ci) Inventory (Ci) Percentage

Existing (Activated Carbon) 1.92E-3 1.92E-3 0.8
Activated Carbon 7.llE-3 7.11 E-2 28.1

GT-73 Resin 1.13 E-4 1.13E-3 0.4

F- and H-Area WTU sludge / filtercake 5.16E4 5.16E-4’0 0.2
F- and H-Area Dowex 2 lK 1.78E-2 1.78 E-1 70.5

-Sum — —2.53E-1– - - -100.0 ---- —-

2 E-Mail from Sink on June 14, 1999 and personnel communication. ‘I
3 E-Mail from Sink on May 24, 1999 included in E-Mail from Lucha on June 3, 1999.
4 E-Mail from Walliser on June 7, 1999.
5 E-Mail from Walliser on June 7, 1999. Although not applied, he recommended increasing the value by a
factor often. Wiggins recommended using a factor no larger tkan two in E-Mail on June 28, 1999.
6 E-Mail from WaRiser on June 28, 1999.
7 Based on E-Mails from Walliser on June 7, 1999 and June 28, 1999.
8 Not applicable due to ve~ low concentrations
9 E-Mail from Lucha on June 3, 1999,
‘0H-Area sludge is only for one year, F.Area sludge bas low concentrations - see Table 1,
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The highest invento~ source of 0.178 Ci for the Dowex 21K represents 70.5 percent of the total projected
inventory. me Activated Carbon is the other major contributor to inventory with a projection of 0.0711 Ci,
representing 28.1 percent of the total. If the Activated Carbon inventory k increased by a factor of two, as
recommended by Wiggins, or by a factor of ten, as recommended by Walliser (see Table 1), then its
contribution increases to about 44 percent and 89 percent of the total, respectively. The combination of the
Existing invento~, the GT-73 Resin, and the sludge account for about one percent of the total projected
invento~.

3. WASTE-SPECI~C Kd’s

Four samples of different materials bearing I- 129 were submitted for Kd testing (Kaplan, et. al., 1999) to
represent six waste s~eams. Because of similarities in operations and materials for the Waste Treatment
Units in F-Area and H-Area the sludge/filtercake were considered as the same material. The F-Area and
the H-Area Dowex 21K were treated similarly.

The sludge/filtercake will not be considered fufier, because it had too low of an I- 129 concentration in the
sample for a Kd to be determined. The Activated Carbon had the lowest Kd of 600 mug, while the GT-73
had the highest value of 3,100 rid/g. These values are significantly higher than literature values of 30 dg
and 2 flg used in the PA and its revision for cement-based wastes.

~

Kd based on hborato~ Measurements

4. RESULTS

Modeling was conducted over a range of waste Kd values from 2 tig, the value from the draft PA
revision, to 2,000 tig. The Kd range was extended to include the GT-73 waste-specific Kd of 3,100 fig.
The model results were converted to inventory limits. The vault inventory limits for each, waste sties are
plotted against the input Kd’s in Figures 2 to 6 as follows:

. Figure 2 Existing ILV inventory of Activated Carbon
r.

. Figure 3 Projected Activated Carbon Excluding Existing Inventory

. Figure 4 GT-73

. Figure 5 Dowex 2 lK

The results for waste-specific Kd’s (see Table 3) based on laboratory measurements are plotted in those “
figures as a shaded circle. The results for the waste Kd from the PA revision (2 ml/g) we bigblighted as a
shaded diamond in the plot.

Table 4 provides a comparison of each waste form’s projected invento~ with inventory limits generated
from modeling results. The existing inventory of activated carbon vessels in the ILV is only about three
percent of the proposed invento~ limit. The projected Activated Carbon Vessel invento~ almost exactly
matches its plOpOSed inventory limit. The projected GT-73 inventog is less than one percent of its
proposed inventory limit, The projected Dowex 2 lK inventoxy is about one-half its projected invento~
limit. This information is graphed in Figure 7 with the PA Iiits for generic 1-129 waste to show the
advantages of having waste-specific Kd’s.
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Waste Form Indicated Inventory Projected Jnventory Projected fnverrtory /
Limit (Ci) Invento~ Limit*
(Ci) 100%

Exisfig Carbon Vessels in ILV 7.13E:2 1.92E-3 2.7

_Activated Carbon Vessels 7.13E-2 7.llE-2 99.7 _-. —..-

GT-73 3.68E-1 1.13 E-3 ,3

Dowcx 21 K 3.33 E-1 1.78 E-1 53.5

5. CONCLUS1ONS

The activated carbon vessels pose the greatest challenge, because the projected inventoV is the closest to
theinventorylimit. neDowex21K ishpo~ntbecause i&projected tivento~is about one-half tie
inventory limit. Theexisting carbon vessels and$e GT-73 aremuch less significant.

The individual waste-specific results provide information for the selection of an op@um disposal smategy.
Based on the volumes of each waste stream and the costs of disposal at different locations, it will be
possible to minimize disposal costs. For example, 1-129 bearing wastes maybe disposed in tie LAW vault
or off-site.

Waste-specific Kd’s must be determined for waste stream materials that significantly sorb 1-129 if WAC
revisions are desired. The H-Area sludge/tiltercake and some zeolites have been identified as belonging to
his category of significant 1-129 sorbents. As stated in the laboratory report, the use of “getter” materials

may prove beneficial for seemingly intractable problem wastes, such as the activated carbon,
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Figure 2. 1-129 Inventory Limit for Existing Carbon Vessels in ILV over a Range of Waste Kd’s
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Figure 3. 1-129 Inventory Limits for 10-Year Projected Activated Carbon Inventory over a Range of
Waste Kd’s
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Figure 4. 1-129 Inventory Limits for 10 Year Projected GT.73 Inventory over a Range of Waste
Kd’s
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Figure 5. 1-129 Inventory Limits for 10-Year Projected Sludge Inventory over a Range of Waste
Kd’s
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Figure 6. 1-129 Inventory Limits for 10-Year Projected Dowex 21K Inventory over a Range of Waste
Kd’s
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1-129 Limits and Projected 10-Year Inventories

1.00E+oo

H Generic PA Limits without Specific Kd E Projected Inventory E Waste-Specif ic Limits

Figure 7. 1-129 Projected Inventories with Generic and Waste-Specific Limits
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