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K BASINS SLUDGE INVENTORY COMPOSITION 

1.0 PURPOSE AND SCOPE 

The purpose of this document is to define the baseline K East (KE) Basin 
and K West (KW) Basin sludge process streams expected to be fed to the sludge 
conditioning system(s) for disposal. This document shall replace, in its 
entirety, the previously documented K Basi~ sludge ~isp6sal evaluation· 
(Pearce 1997). Evaluations being conducted in support of the K Basins sludge 
disposal project require characterization data for the various process 
streams. The streams will be defined as to a mean or nominal value and an 
upper bound or "working bound" value de.pending on available ·data. 

The design bases feed compositions for all sludge locations (i.e., 
KE Basin canister/floor/pit/fuel wash and KW Basin canister/pit) have been 
determined with the most recent data available and are presented ·;n this 
document. This document is a collection of the most recently released 
sludge data results from various separate documents including ORIGEN run 
data, and will be continually revised as more data is required and released. 
Information not currently available but expected . in future revisions to this 
document is listed in Table 1. · · · 

The scope of this document is to define the individual process streams 
expected to be fed to the sludge conditioning system. Figures 1 and 2 show 
the KE and KW Basins sludge locations and respective as-settled volumes, 
expected storage or separation locations, and eventual process feed streams. 
The individual process streams include the following: 

KE Basin Process Streams (Figure ·I) 

• Stream 1: KE Basin Weasel Pit as-settled sludge retrieved from the 
varioui KE Basin pits and floor areas. This ~tream will also 
include canister and fuel wash sludge particles l~ss than or equal 
to 25~ µrn in. diameter ( as docum~nted in Erikson 1997) . 

• Stream 2: KE drop-out drum sludge [less than or equal to 0.25 in. 
(6350 µm) and greater than 250 µmin diameter] collected from the 
canister removal and fuel wash activities. 

KW Basin Process Streams (Figure 2) 

• Stream -I: KW Basin storage as-settled sludge retrieved from the 
various KW Basin pit and floor areas. 

• Stream 2: KW drop-out drum sludge [less than or equal to 0.25 in. 
(6350 µm) and greater than 500 µmin diameter] collected from the 
canister removal and fuel wash activities. 

• Stream 3: KW settler tanks sludge [approximately 100 v/v% of 
canister sludge (Makenas 1997) less than or equal to 500 µm 
diameter] co 11 ected from the drop-out drum filter system· ( as 
documented in Drawings H-1-83320 and H-1-83323). 

5 
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The scope of this document will eventually include the various properties 
noted in Table 1 for each.feed stream described on Figures I and 2. Table 1 
also indicates those properties included in the current revision of the 
document and those to be provided in future revisions. · 

Table 1. Document Contents Provided and Planned for Future Revisions. · • 

Provided Now 
Subject. ·subtopic or Future? 

Physical .properties 
As-settled density Now 
Viscosity Future 
Stream mass (weight) inventory Now 
Particle size Future 
Settling time · Future 

Chemical properties 
Chemical compound-mass Future 
Chemical element-mass Now 
Hydrogen generation Future 

Radiological properties 
. . Isotopic compound-Curies Now 

Hydrogen generation rate Future 
Fissile materials Future 

Thermodynamic properties 
Heat generation Future 
Radi ol ogi cal Future 
Chemi ca, 1 Future 

Kinetics 
Sludge vo 1 ume-tota 1 . and by stream Now 
Solids/liquids fraction Future 
Batch size Future 

Future revisions of this document may also address projections of the 
quantities of specific materials (e.g., ion exchange resin beads-KE Basin, 
Grafoil-KW Basin, etc.) found in the sludge samples (Makenas 1996; 
Makenas 1997; Silvers 1997) that may be of special interest to the process 
design for the sludge feed streams. As required future revisions of the · 
document may address the polychlorinated biphenyls (PCBs) that were detected 
in the sludge materials (Makenas 1996; Schmidt 1997; Makenas 1997; 
Silvers 1997). As referenced in KE Basin, six floor and Weasel Pit samples 
ranged in concentration in PCBs from less than 8 to 140 ppm. In KE Basin 
canister sludge samples ranged from less than 0.011 to 1.1 ppm, and KW Basin 
canister sludge PCBs ranged from less than -0.03 to 6 ppm. Concentrations of 
PCBs in water sal!]ples from the KE and KW Basins were below 0.2. ppb. 

8 
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2.0 RESULTS 

2.1 CHEMICAL CONSTITUENTS AND RADIONUCLIDES 

The nominal and upper bound results for total caiculated chemical 
constituents and raqionuclides in the KE and KW Basins, including each 
process feed stream, are listed in Tables 2 through 9. The "nominal~ term, 

·as used in this document, usually refers to any arithmetic average ·calculated 
from multiple valu~s. See Sections 3.1 and 3.3 for nominal calculations per 
specific sludge storage area in the KE and KW Basins, respectively. Upper 
bound va1ues are not determined from numerical statistics (although the KW 
valuei use a 95% confidence limit} but combine the use of a·maximum sample 
concentration with a calculated upper bound as-settled sludge volume. See 

. Sections 3.2 and 3.4 for upper bound calculations per specific sludge storage 
area. 

The acid digest residue or 11 residue" referred to -throughout this document · 
and the supporting characterization data documents (both recent and historic) 
do not correspond directly with ·the "residue" expected ·from the acid rligest 
method to be used as. part of pretreatment of the K Basins · sludge. The term 
residue in these documents relates to the solid material measured after the 
standard acid digest steps ·are used during preparations for laboratory 
chemical analyses (e.g. , ICP). While the laboratory methods varied in the 
combination acids, temperatures, and times they were performed at, it is 
expected that they will be more aggressive toward dissolving the overall 
sludge materials than the pretreatment process acid digest step. This 
pretreatment step is aimed at dissolving primarily only fuel components 
(e.g., uranium, plutonium). · For example the most recent work, the KE Basin 
and KW Basin canister sludge samples (Makenas 1997; Silvers 1997) were 
digested at the laboratory using a sequential addition of nitric acid, 
hydrogen peroxide, and hydrochloric acid. Jhe acid solutions were subjected 
to boiling temperatures after each addition. By comparison the currently 
proposed K Basins sludge pretreatment digest method uses only nitric acid, 
at an as yet undetermined temperature but which could be significantly below 
boiling . 

The following tables include .weights for targeted components of the 
.sludge on a dry basfs, when summed they do not represent the total dry mass of 
sludge. If a mass balance were to be made it would have to also include 
assumptions on the valance state of the specific targeted elements in order to 
correctly compute the weight of oxygen~ hydrogen, etc . , which are combined 
with these targeted ~pecies. 

Table 2 -- K East Nominal 

Table 2 lists the calculated radionuclide and chemical constituent 
nominal values , i n Curies (Ci) and kilograms (kg}, . respectively, per sludge 
storage location in the KE Basin. It is · assumed the basin floor, basin pit 
areas, and North Loadout Pit sludge will be transferred to the Weasel Pit and 
stored along with the existing Weasel Pit sludge . These sludge storage area 
values are combined in the first column called "Total . " The calculated values 
for the canister and fuel wash sludge are also included in separate columns 

9 
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which are combined under the second column labeled "Total." The values for 
all the radionuclides and chemical constituents from .the various storage 
locations (columns) are totaled under the 11 Sum Tot,~l" column. Calculated 
as-settled sludge volumes (in m3

) and densities (in g/ml) are listed above 
their respective sludge location column. See Section 3.1 for a detailed 
analysis. 

Table 3 -- K East Basin Nominal Process Streams with ·250 µm Fi~tration 

Table 3 lists the calculated radionuclide and chemical constituent 
nominal values per sludge storage location in the KE Basin after the canister 
sludge is filtrated using 250 µm filters. The canister .sludge less than or 
equal. to 250 µmin diameter will be transferred to the Weasel Pit while the 
remaining canister sludge greater than 250 µm, but less than 1/4 in. in · 
diameter, will be transferred to dropout drums (DD) as shown in Figure I . 
Stream 1 consists of retrieved sludge from the basin floor, the various pit 
areas, North Loadout Pit, and the existing sludge from the Weasel Pit. 
Stream 2 consists of the DD sludge and any fuel pieces less than 1/4 in . and 
greater than 250 µmin diameter generated from the fuel wash process. No 
derivations are provided· for particle size ge~eration from the fuel wash . 
Both Streams 1 and 2 are sludge feed streams to the planned sludge 
conditioning process.· See Section 3.1 for a detailed analysis . · 

Table 4 -- K East Basiri Nominal Activity Conversions to Gram Moles 

Table 4 lists the radionuclide values in gram moles (gmol) -which are 
included to assist in process feed information for computer simulation 
programs. The radio.nuclide valuesi in Ci •i from Table 3, are converted to 
gram moles and listed in Table 4 per associated process feed stream. See 
Section 4.1 ·for a detailed analysis. 

Table 5 -- K East Basin Upper Bound 

Table 5 is formatted identical to Table 2 but only upper bounded values 
. are used. See Section .3.2 for a detailed analysis. 

Table 6 -- K East Basin Upper Bound Process Streams with 250 µm Filtration 

Table 6 is formatted identical to Table· 3 but only upper bound values are 
used. See Section 3 .2 for a detailed analysis. 

Table ·7 -- K East Basin Upper Bound Activity Conversions to Gram Moles 

. Table 7 is formatted identical .to Table 4 but only upper bound values are 
used . See Section 4.1 for a detailed analysis . 

Table 8 -- K West Basin Nominal Process Streams and Activity Conversions 

Table 8 lists the calculated radionuclide and chemical constituent 
nominal values, in Cl and kg, respectively, per sludge· storage location in .the 
KW Basi'n . It is assumed the North Loadout Pit , fuel wash, and canister sludge 
will be stored 1n separa~e process feed streams . The KW Basin plans to use 

10 
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500 µm filters to store canister ·and fuel wash sludge less than 1/4 in. 
(6.35 mm) but greater than 500 µmin diameter in dropout drums (Stream 2) per 
Figure 2. The lesser sludge fines (less than or equal to 500 µm} will be 

.· transferred to settler tanks (Stream 3). However, ·since there is no data on 
fuel wash particle size and the data that exists for canister sludge particles 
show almost all to be well und~r -600 µm, all the canister sludge is included 
in Stream 3 and all fuel wash sludge is in Stream 2. 

The calculated values for the North Loadout, fuel wash, and canister 
sludge are combined under a single column called the "Total" column. The 
values for all the ,radionuclides are also converted from Curies to gram moles 
per process feed stream. Calculated as-settled sJudge volumes · (in m3

) are 
listed above their respective sludge location column. See Section 3.3 and 
Section 4.1 for a detailed analys is. 

Table 9 -- K West Basin Upper Bound Pr~c~ss Streams and Activity Conversions 

Table 9 is formatted identical to Table 8 but only upper bound values are 
us~d. See Section 3.4 and Sectio~ 4.1 for a detailed analysis . 

11 
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Table 2. K East Basin Nominal . 

l<fNomlnal 
Dalo: 01/21/BS 

Bnlnfloor PltA~as N,Loadout Total canisters Wast! Tolal Sum Total 
As-settled Vol(m31 21.9' 11.9 6.3 ,40.1 3 1.85 •.85 44.95 
As-celt~ Den 19'mL 1.27 1.5-4 1.31 1.83 3 

Com..,.,,,em Cl Cl Cl Cl Cl Ci Cl Cl 

Am2,41£AEAl 2.•9E+02 7.97E+01 6.6SE+OO 3..36E+02 1.94E+02 7.05E+02 8.99E+02 1.23E+03 
B1212 1.12E+01 6.48E+OO 1.77E+01 3.52E+01 3.52E+01 5.29E+01 
Co1441Pr 9.12E+01 3.83E+01 1.30E+02 6.91E+01 5,14E+OO 7.42E+01 2.04E+02 
Cm2431244 5.60E+01 2,30E+01 7.90E+01 3.16E+01 2.98E+OO 3.•6E+01 1.14E+02 
COS7 1.54E+01 1.S4E+01 1.S4E+01 
Co60 1.S7E•01 1.37E+01 1.36E+OO 3.08E+01 3.16E+OO 6.36E+OO 9.S2E+OO ,4,03E+01 
Cs13• 7.29E+OO 3.01E+OO 1.03E+01 .C..90E+OO 2.38E+01 2.87E+01 3.901:+01 
Ci;137 •.24E+03 2.33E+03 6.14E+01 6.63E+03 2.6t5E+03 2.24E+O• 2.51E+O• 3.171:+0• 
Eu152 1.&4E+OO 1.17E+OO 3.01E+OO 1.11E+01 1.60E+OO 1.2.7E+01 1.57E+01 
Eu15"' 3.90E+01 1.2SE+01 1.36E+OO 6.29E+01 3.44E+01 1.81E+02 2.15E+02 2.68E+02 
Eu155 1,99E+01 6.•6E+OO 7.46E.01 2.71E+01 2.sse+01 3.83E+01 6.,41E+01 ll.12E+01 
Nb94 5.46E+OO 2.25E+OO 7.71E+oo 3.23E+OO 3,231:+DO 1.09E+01 
Np237 •.OOE.o2 1.ne-02 6.77E.Q2 •.17E-02 1.03E-41 USE-41 2.02e..01 
Pu238 •.97E+01 2.2BE+01 1.32E+OO 7.39E+01 1.07E+02 2.07E+02 3.1,4E+02 3.88E+02 
Pu239/240 2.13E1-02 1.01E+02 B.OSE+OO 3.22E+02 3.94E+02 6.15E+02 1.0tE+03 1.33E+03 
Ra226 1.67E+02 7.00E+01 2.37E+02 1.32E+02 1.32E+02 3.69E+02 
Ru,06/Rh 1.22E+02 $.10E+01 1.73E•02 9.92E+01 9.51E+00 1.0SE+02 2.81E+02 
Sb125 1.06E+01 5.131:•00 1 AAE+01 3.12E+OO 5.78E+01 6.09E+01 7.67E+01 
Sr90 3.9.9E+03 1.96E+03 5.9SE+03 S.OOE+03 1.70E+04 2.20E+04 2.80E+04 
Tc99 2,33E+01 •.96E+OO 2.a3E+01 2.83E+01 
T1208 3.37E+01 1.63E+01 5.00E+01 8.39E+01 8.39E+01 1.34E+02 
U-233 1.30E-01 5.85E-02 1.89E-01 1.35E..01 1.35E..01 3.24E.01 
U-23• e.70E..01 2,75E-01 9.•SE-41 1.30E+00 1.69E+OO 2.89E+OO 3.8•E+OO 
U-235 2.ooe-02 9.3aE-03 2.94E.Q2 .C.32E..o2 6.06E-02 1.04E.01 1.33E.01 
U-236 5.00E.o2 3.00E-02 8.00E-02 9.36E..o2 2.26E..01 3.20E-01 4.00E.()1 
U•238 4.60E.Q1 2.0GE-01 6,66E-01 9.4SE-01 1.30E+OO 2.25E+00 2.91E+oo 
Y-90 . 1.70!:+04 1.70E+D4 1.70E+O• 
PU241 1.13E+02 1.131:+02 1.17E+04 1.17E+04 1.18E+04 
8a-137m 5.81E+01 5.81E+01 2.12E+04 -2.12E+04 2.13E+o4 

Total 9.32E+03 4.74E+03 2.S2E+02 1.43E+04 8.93E+03 ll.12E+04 1.orn-+05 1.1•E+05 

.,omponent Basin floor Pit Aran N.Lmout Total canlctars Wuh Total Sum Total 
DrVBasls Kg IKo Ka Kg K" Ko Ko Kft 

Aft 1.20E.()1 1.87E-01 3.07E-01 •.24E..01 4.24E-01 7.31E-01 
Al 3.72&+02 3.24E+02 3.00E+01 7.26E+02 7.92E+01 2.93E+OO 8.21E+01 8.08E+02 
B 1.-48E+00 1.19E+OO 2.67E+OO 6.61E.Q1 1.04E-03 6.62£.Q1 3.33E+OO 
Ba 1.69E+OO 2.74E+OO •.01E-41 4.8aE+OO •.21E.01 •.21E-01 5.25E+LKJ 
Bo 3.00E-41 1.49E..01 2.92E-02 4.78E-01 8.16E-02 2.81E-41 3.63E-41 8.•1E..01 
Bl 1.63E+OO 1.G3E+OO 1.63l:+OO 
ca 3.90E+01 9.06E+01 2.27E+01 1.62E+02 2.1•E+OO 2.1•E+OO 1.54E+02 
Cd 8.10E-01 •.75E-01 2.06E.Q1 1.•9!;• 00 6.97E..02 1.04E..Q3 7.07E-42 1.66E+OO 
Cr 3.70E+OO 9.33E+OO •.94E-41 1,35E+01 1.78E+OO •.97E-01 2.281:+00 1.58E+01 
Cu 4.08E+00 3.70E+OO 1.04E+OO 8.82E+OO 3.39E-41 2.86E-01 5.25E-41 11.•• E+OO 
Fe 1.51E+03 2.74E+03 8.9aE+01 4,34E+03 3.B6E+Ot 1.62E+OO 4.02E+01 •.38E+03 
K ,9.19E+CO 1.20E•01 2.12E+D1 5.G•E+OO 5.S•E+OO 2.68E+01 

IMO 1.15E+01 1.65.E+01 2.86E+oo 3.08E+01 S.G1E+OO 9.63E-02 5.71E+OO 3.6SE+01 
Mn 3.35e+oo ,4.22E+OO 1.2•E+OO 8.81E+OO 2.17E.Q1 1.o-4E.01 3.21E..01 &.13E+OO 
Na •.35E+01 6.<17E-+OO 1.63E+OO 5.16E+01 1.54E+OO 5.21E-03 1.SSE+OO 5.31E+01 
Pb 2.97E+OO 4.70E+OO 3.•7E-01 8.02£+00 7.02£-41 2.62£-02 7.2BE-01 8.75E+OO 
Se 1.21E+oo 1.87.E+OO 3.0IIE+OO e.53E..01 2.07E..02 6.7•E..01 3.75E+OO 
Sm 1.211:+00 1.871:+00 3.0BE+OO 6.53£..()1 1.13E..02 6.S•E..01 3.7•E+00 
l1 2.<11E+OO 3.7•E+OO 6.1SE+OO 1.31E+OO 1.31E+OO 7.•6E+OO 
Zn 5.9aE+OO 1.03E+01 8.SSE..01 1.72E+01 2.e:ze..01 2.82E..01 1.75E+D1 
Zs 2.88E+OO 5.01E+OO 7,89E+OO 1.83E..01 2.55E+02 2.56E+02 2.6"'E+02 
u 1.39E+03 6.221:+02 3.90E+01 2.05E+03 2.32E+03 3.6•E+03 6.96E+03 8.01E+03 
Residue 1.53E+03 1.95E+03 2.4SE+03 S.93E+03 6.93E+03 

Tola! •.93E+03 5.81E+03 2.6"'E-+-03 1.34E+O• 2.46E+03 3.90E+03 6.36E+03 1.97E+O• 

• The 21..9 m of as--Httl.cl floor sludQe is oompris&d of 21.5 m• a( a calculated volume a( floor $lu..,_ 0!11E an add~ional volume of 
0.4 m• of unfueled canls1er sludae recanlod as basin floor 5ludoe. See Section 3.1.1 for • detailed desoriu11on. 
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Table 3. K East Basin Nominal Process: Streams with 250 µm Filtration. 

KE Nominal with 250 mieton canister sludae filtration 
Oat•: 01/21/98 Total Total 

Basin floor Pit Areas N.Loadout Stream 1 canlst.rs Wash Stream 2 Strums tobll 
As-settlttd Vol. lm3) 21.9 13.3 8.3 41.5 1.62 1.85 3.47 44.97 
As-settled Den(g/mll 1.27 1.31 3 

Com00nant Cl Cl Cl Cl Cl Cl Cl Cl 

Am241(AEA) 2.49E+02 1,69E+02 6.6SE+OO 4.25E+02 1.05E+02 7.0SE+02 8.10E+02 1.23E+03 
B1212 1.12E+01 2.27E+01 3.39E+01 1.90E+01 1.80E+01 S.2.9E+01 
Ce144/Pr 9.12E+01 7.01E+01 1.61E+02 3.73E+o1 5,14E+oo 4.24E+01 2.04E+02 
Cm2431244 5.80E+01 3.75E+01 9,3SE+01 1.71E+01 2.9BE+OO 2.01£+01 1.14E+02 
Co57 7.0SE+OO 7.08E+OO 8.32E+OO 8.32E+OO 1.54E+01 
Co60 1.57E+01 1.52E+01 1.36E+OO 3.23E+o1 1.71E+OO 6.36E+OO 8.07E+OO 4.03E+01 
Cs134 7.29E+OO 5.26E+OO 1.26E+01 2.65Et00 2.38E+01 2.6SE+01 3.90E+01 
Cs137 4.24E+03 3.55E+03 6.14E• 01 7.85E+03 1.44E+-03 2.24E+04 2.38E+04 3.17E+04 
Eu152 1.84E+OO 6.28E+OO 8.12E+OO 5.99E+OO 1.60E+OO 7.59E+OO ' 1.57E+01 
Eu1S4 3.90E+01 2.83E+01 1.36E+OO 6.87E+01 1.86E+01 1.81E+02 2.00E+02 2:68E+02 
Eu15S 1.99E+01 1.83E+D1 7.46E-01 3.89E+01 1.39E• 01 3.63E+01 5.22E+01 9.11E+01 
Nb94 5.46E+oo 3.74E+OO 9.20E+OO 1.74E+oo 1.74E+OO 1.09E+01 
NP237 -4.00E-02 3.69E-02 7.69E-02 2.25E-02 1.03E-01 1.26E-01 2.02E-01 
P11238 -4.97E+01 7.2DE+01 1.32E+OO 1.23E+02 5.78E+01 2.07E+D2 2.6SE+02 3.88E+02 
Pu239/240 2.13E+02 2.82E+02 8.05E+OO 5.03E+o2 2.13E+02 6.1SE+02 8,28E+02 1.33E+03 
Ra226 1.67E+02 1.31E+02 2.98E+02 7.13E+01 7.13E+01 3.70E+02 
Ru106/R11 1.22E+02 9.66E+01 2.18E+02 5.36E+01 9.51E+OO 6.31E+01 2.81E,.02 
Sb125 1.06E+01 6.57E+OO 1.72E+01 1.68E+OO 5.78E,.D1 5.95E+01 7.67E+01 
Sr90 3.99E+03 4.26E+03 8.25E+03 2.70E+o3 1.70E+04 1.97E+04 2.80E+04 
Tc89 1.07E+01 1.07E+01 1.26E+01 4.96E+OO 1.76E+01 2.83E+01 
T1208 3.37E+01 5.49E+D1 8.86E+01 4.53E+01 4.53E+01 1.34E+02 
U•233 1.30E-<l1 1.21E-01 2.S1E-01 7.29E-02 7.29E-02 3.24E-<l1 
U-234 , 6.70E-01 8.73E-01 1.54E+OO · 7.02E-<l1 1.59E,.OO 2.29E+OO 3.84E+OO 
U-235 2.00E-o2 2.93E-02 4.93E-02 2.33E-02 6.06E--02 8.39E-02 1.33E-01 
U-2$ ·s.OOE-02 7.31E-02 1.23E-<l1 5.0SE-<>2 2.2se-01 2.77£-01 4.00E-<>1 
U-238- . -4.60E--01 6.41E-01 1.tOE+OO 5..10E-01 1.30£+.00 1.81E+OO 2.aiE+oo 
y.90 1.70E+04 1.70E+04 1.70E+04 
Pu2,U.. 1.13E+02 1.13E+02 1.17E+04 1.17E+04 1.18E+04 
Ba•137m S.81E+01 5.81E+01 2.12E+04 2.12E+04 2.13E+04 

Total 9.32E+o3 8'.8SE+03 2.S2E+02 1.84E+04 ,-4.83E+o3 9.12E+o4 9.6DE+04 1.14E+OS 

Total Total 
Compon~nt 8asl11floor PltArHI H.Loedout stream 1 C.nlst.rs Wash Stream2 straams total 
DlvSasls Ka ·Kg P\ll Kg · 111.a Kg Kg IKa 

An 1.20E-0.1 3.BZE--01 5.02E-01 2.29E-<l1 2.29E-01 7.31E-01 
Al 3.72E+02 3.60E+02 3.00E+01 7.62E+02 4.28E+01 2.93E+OO -4.57E+01 8.07E+o2 
8 1.48E+OO 1.49E+OO 2.97E+OO 3.57E-01 1.04E-03 3.SSE-01 3.33E+OO 
Ba 1.69E+OO 2.93E+OO 4.01E-01 S.D2E+oo 2.27E-01 2.27E-01 S.2SE+OO 
Be 3.00E--01 1.87E-01 2.92E-02 5.16E-01 4.41E-02 2.81E.01 3.25E.01 8.41E-01 
Bl 7.SOE-01 7.SOE-01 8.SOE-01 8.80E-01 1.83E+OO 
Ca 3.90E+01 9.16E+01 2.27E+D1 1.53E+o2 1.16E+oo 1.16E+OO 1.54E+02 
Cd 8.10E-01 5.07E-01 2.06E-01 1.52E+OO 3.76E-02 1.04E-03 3.SSE-02 1.56E+OO 
Cr 3.7DE+OO 1.01E,.01 -4.94E-01 1.-4JE+D1 11.61E-01 -4.97E-01 1.46E+oo 1.58E+01 
cu 4.08E+OO 3.86E+OO 1.04E+OO 8.SBE• OO 1.83E-<l1 2.86E-01 4.69E-Ot 9.45E+oo 
Fe 1.51E+03 2.76E+03 8.98E+01 4.36E+03 2.o8E+o1 1.62E+OO ·2.24E+o1 4.36E+o3 
K· 9.19E+OO 1.46E+D1 2.38E+01 3.0SE+OO 3.0SE+OO 2.68E+01 
Mg 1.1SE+01 1.91E+01 2.86E+OO 3.34E+01 3.03E+OO 9.83E-02 3.13E+OO 3.65E+01 
Mn 3.35E+OO ,4.32E+OO 1.24E+OO 8.91E+OO 1.17E-01 1.04E-01 2.21E-01 9.13E+OO 
Na -4.35E+o1 7.18E+OO 1.63E+OO 5.23E+01 8.32E-<>1 5.21E-03 8.37E.01 5.31E+01 
Pb 2.97E+OO 5.02E+OO 3.47E-01 8.34E+OO 3.79E-01 2.62E--02 4.0SE-01 8.74E+OO 
Se 1.21E+OO 2.17E+OO 3.38E+OO 3.53E-01 2,07E-o2 3.74E--01 3.75E+OO 
Sm 1.21E+OO 2.17E+OO 3.38£+00 3.53E-01 1.13E-02 3.64E-01 3.7-4E+OO 
TI 2.41E+OO 4.34E+OO 8.75E+OO 7.C7E-01 7.07E-01 7.-46E+OO 
Zn 5.98E+OO 1.04£+01 8.88E-01 1.73E+D1 1.52E-01 1.52E-01 1.74E+01 
Zr 2.88E+OO 5.09E+OO 7.87E+OO 9.88E--02 2.55£• 02 2.56E+02 2.64E+02 
u 1.39E+o3 1.69E+03 3.90E+o1 3.12E+03 1.25E+03 3.&4E+o3 -4.89E+03 8.00E+03 
Resid~ 1.53E+03 1.95E+03 2.-45E+03 5.93E+03 5.83E+03 

Total -4.93E+o3 6.95E+03 2.6-4E+03 1.45E-+04 1.33E+D3 3.90E+03 5.22E+03 1.97E+04 
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Table 4·. K East Basin Nominal Activity Conversions to Gram Moles. 

KE Nomlnal With 250 micron c:anister.sludoe filtration Date: 01/21/98 

&etllllhl strum1 S1raam2 strums total 
ComPOnent gmol/CI lcmol amol amol 

Am241(AEA) 1.21E-03 5.14E-01 9.80E-01 1.49E+OO 
81212 I 3.21£-10 1.09E-08 6.10E-09 1.70£-08 
C.144/Pr 7.26E-07 1.17E-04 3.08£-0S 1.48£-04 
Cm243/244 5,061:-05 4.73E-03 1.02£-03 5,75£-03 
Co57 2.0SE-06 1.47£-05 1.73£-()5 3.20E-05 
Co60 1.47E-o5 <1.74E-<M 1.19E-04 5.93E-04 
Cs134 5.76£-06 7.23E.o5 1.52E-04 2.25£-04 
C$137 8.42E.o5 6.61£-01 2.01E+OO 2.67£+00 
Eu152 · 3.76£-0S 3.0SE.o.4 2.85£.()4 5.91E-04 
Eu154 2.40E-OS 1.SSE-03 4.79E-o3 8.44£-03 
Eu1SS 1.31E-05 5.10E-04 6.84E-04 1.19E-03 
Nb94 5.58E-02 5.13£-01 9.71E-02 6.10E-01 
NP237 5 .97E+OO 4.59£-01 7.49E-01 1.21E+OO 
Pu238 2.45£-04 3.01E-02 6 .49£-02 9.SOE-02 
Pu239!24C 4.90£-02 2.46E+01 4.06E+01 6 .52£+01 
Ra226 4.46£-03 1.33E+OO 3.1 8£-01 1.65E+oo 
Ru106/Rh 1.42E-o6 3.10£-04 8.96E-05 4.00E-04 
Sb125 7.70E-06 1.33E-04 4.58E-04 5.91£-04 
Sr90 8.12£.0S e.70E-01 1.60E+OO 2.27~00 
Te99 5 ,94£-01 6.36E+OO 1.04E+01 1.68E+01 
Tl208 1.62£•11 1.43E-09 7.34E-10 2.17£-09 
U-233 4.44E-01 1.11£-01 3.24E-02 1.44E-01 
U-234 6.86E-01 1.06E+OO 1.57£+00 2.63E+OO 
U-235 1.96E+03 9.66E+01 1.64£+02 2.G1E+02 
U-236 8.54£+01 8.05E+OO 1.81E+01 2.61E+01 
U-23a 1.25E+o4 1.38E+04 2.26E+04 3.64E+04 
y.90 2.04E-Oe 2.04E-o8 3.47£.()4 3.47E-04 
Pu241 4.02£-05 4.54£-03 4.70E-01 4.75£-01 
8a-137m 1.36E·11 7 .90£-10 2.86£-07 2.89E-07 
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Table 5. K East Basin ~pper Bound. 

KE 1,.,,_ Bound 
Date: 01/21/98 

BaslRflOO rPltAIUI& N,Loadout Toi.II Cai,lmts WH!I Total SumTolal 
As-settled Vo1.(m3) ' 26.3 14.8 7.5 4U 7.4 4.62 12.02 60.62 
-tiled Don[ll/mLI 

ea- Cl Cl Ci Cl Cl Cl Cl 

Am241<AEAl 1.47E+03 1.66E+02 7.91E+DO 1.64E+o3 1.27E+03 1.76E+03 3.04E+03 4.68E+03 
8i212 I 9.34E+01 1.58E+01 1.09E+02 1.36E..o2 1.86E+02 2.95E+02 
Ce144/Pr I 3.02E+D2 5.89E+01 3.61E+02 3.45E+02 1.29E+01 3".5l!E+02 7.19E+02 
Cm2~44 3.37E+02 S.31E+01 3.90E+02 2.97E+02 7.•5E+OO 3.04E+02 6.95E+02 
Co57 1,08E+02 1.oaE+02 1.08E+02 
Co60 5.29E+01 2.37E+01 1.621:+00 7.82E+01 1.771:+01 1.5!'1E+01 3.UE+01 1.1:ZE+02 
Cs134 2.32E+01 4.60E+OO 2.78!+01 ~.46E+01 5.95E+01 8.41E+01 1.12E+02 
Cs137 3.89!:+04 U7E+03 7,311:<+0l 4.S9E+04 1.58E+04 5.60E+Q4 7.18E+Q4 1.18E+u:. 
Eu162 1.27E+01 1.76E+OO 1.451:+01 6.26E+01 4.00E+OO !i.65E+01 8.09E+01 
eu,s. 2.~E+02 2.50E+01 1.62E+OO 2.61E+02 2.65E-+-02 •.53E+02 7.08E+02 9.68E+02 
Eu155 1.0SE+02 1.42E+01 8.88E-01 1.23E+02 1.67E+02 9.5BE+01 2.63E+02 3.86E+02 
NbM 1.18E+01 3.27E+OO 1.51E+01 1.72E+01 1.ne• 01 3.23E+01 
ND237 2~E-01 2.891:-02 2.54E-01 2.•9E-01 2.sse-01 5.00E-01 7.60E-01 
Pu238 2.87£+02 6.01£+01 1.S7E+OO 3.49E+02 U2E-+-02 6.18E+02 1.48E+03 1.83E+03 
Pu239124C 1.18E+03 2.20E+02 9,5l!E+OO 1.41E+03 2.10E+03 1.54E+03 3.64E+03 5.05E+03 
Ra226 5.79E• 02 1.10E+02 6.89E+02 6.62E+02 6.62E+02 1.35E+03 
Ru106/Rh 4.42E+02 8.24E+01 5.24E+02 5.00E+02 2.38E+01 5.2•E+02 1.05E+03 
Sb125 9.86E+o1 1.26E+01 1.11E+02 1.52E+01 1.45E+02 1.60E+02 2.71E+02 
Sr90 3.63E+04 6.22E+03 '4.1SE+04 3.01E+04 4.25E+04 7.26E+04 1.14E+05 
Tc99 1.40E+02 1.•DE+D2 1.40E+02 
Tl208 3.13E+02 3.S4E+01 3.S2E+02 '4.21E+02 .C.21E+02 7.73E+02 
U-233 1.06E+OO 1.0SE-01 1.17E+OO 5.71E-01 5.71E-01 1.74E+OO 
U-234 5.70E+OO 4.83E-01 6.18E+OO 6.06E+OO 3.98E+OO 1.00E+01 1.62E+01 · 
U-235 1.76E.01 1.68E-02 1.935-01 1.11c:.-01 1.52E-01 3.29E-01 5.21E-01 
U-236 3.65E-01 5.32E-02 4.DaE-01 4.68E.01 6.65E-01 1.03E+OO 1.44E+OO 
U-2J8 3.71E+OO 3.86E-01 •,10E+OO <I.OSE+OO 3.25E+OO 7.30E+OO 1.14E+01 
y.90 4.25E+04 4.25E+04 4.25E+04 
Pu241 1.3-4E+02 1,34E+02 2.93E+04 2.93E+04 2.94E+04 
Ba-137m- 6.91E->01 6,91E+D1 5.30E+04 5.30E+04 5.3.1E+04. 

Tot.I 8.08E+04 1.31E+04 2.99E+02 9.41E+04 6.34E+04 2.28E+05 2.81E+OS 3.76E+05 

Comc,onenl iktlnfloor Pit Areas Nl.oadout Total can1st.rs Wasll Total Sum Tolal 
Orv Basis Ko -.n Ko KG Ka Ka Ko Ka 

AO -4.34E-01 3.4SE-01 7.83E-01 2.13f+OO 2.13E+OO 2.91E+OO 
Al 1.12E+03 6.23E+02 3.57E+01 1.78E+03 3.15E+02 7.33E+OO 3.18E+02 2.10E+03 
B 3.10E+OO 1.BBE+OO •.98E+OO 2.27E+OO 2.GOE-03 2.27E+OO 7.26E+OO 
Ba 6,0SE+OO 8.2'4E+OO •.77E-01 1.48E+01 .. 1.88E+OO 1.88E.OO 1.56E+01 
s. ti.94E-01 2.10E-01 3.471:-02 9.39E-01 1.66E-01 7.03E-01 1.B•E-01 1.12E+OO 
81 9.10E+OO 9.10E+OO 9.10E+OO 
Ca 1.47E+D2 1.82E+02 2.70E+D1 3.~•02 1.D7E+01 1.07E+o1 3.67E+02 
Cd 1.s1e+00 7A9E-01 2.45E-01 2.SOE+OO 3.23E-01 2.60E-03 3.24E-01 2.83E+OO 
Cr . 1.28E+01 1.51E+o1 5,88E-01 2.8SE+01 6,SSE-01 1.24E+OO 1.16E+OO 2.96E+01 
Cu 1.12E+01 6.98E+OO 1.24E+OO 1.94E+01 1.29E+o0 7.15E-01 ·.1.58E+OO 2.10E+01 
Fil 7.18E+03 ,UOE+03 1.07E+D2 1.17E+04 2.05E+02 4 ,0SE+OO 2.07E• 02 1.19E+04 
K 3.18E+01 2.49E+01 5.67E+01 3.80E+01 3.80E+o1 9.47E+01 
Mn 2.71E+o1 3.02E+01 3.40E+OO 6.07E+01 3.03E+01 2.41E-01 3.04E+01 9.11E+01 
Mn 1.19E+01 5.71E+OO 1.48E+OO 1.91E+01 U7E+OO 2.GOE-01 1.57E+00 2.07E+01 
Na 3.92E+D2 1.BOl:+01 1.94E+OO •.12E+o2 5.88E+OO 1.30E-02 5.89E+OO 4.18E+02 
Pb 9.SSE+OO 6.78E+OO •.13E-01 U7E+01 3,12E+OO 6.55E-02 3.15E+OO 1.99E+01 
Se 4.34E+OO 3.•9E+OO 7.83E+oo 3,12E+OO 5.18E-02 3.12E+OO 1.101:+01 
Sm •.341:+00 3.49E+OO 7.83E+OO 3.12E+OO 2.B3E-02 3.12E+OO 1.10Et01 
TI 8.70E+OO 6.98E+oo 1.57E+01 S.24E+OO 6.24E+OO 2.19E+01 
Zn 1.71E+01 1.67E+01 1.0l;E+OO 3.49E+01 t .35E+OO 1.3~E+OO 3.62E+01 
Zr 6.97E+OO 1.02E+01 1.72E+01 · 7.16E-01 6.38E+02 2.56E+02 2.73E+02 
u 1.12E+04 1.11E+03 •.64E+01 1.2•E+04 t .03E+04 9.10E+03 1.391:+04 2.63E+04 
Residua 1.17E+04 6.10E+03 2.92E+D3 2.07E+04 2.07E+04 

' 
Total 3.19E+04 1.26E+04 3.14E+03 •.76E+04 1.09E+Q4 9.75E+03 2.07E+o4 li.83E+04 
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Table 6. K East Basin Upper Bound Process Streams with 250 µm Filtration. 

KE Uooer Bound with 250 rnloron caniS1er slUdge liltralion I 
D.\le: 01121/98 Total Total 

11.inlloo rPltAnas N.loadout Strnm1 Canlrttrs Wash Strurn2 ~ total 
As-wltled IV0Ll11131 26.3 18.4 7.S 52.2 J.n 4.62 8.39 60.59 
As-settled D•nCalmLI 

Component Cl Ci Cl Cl Ci Cl Cl 

Am2•1(AEA) 1.47E+03 7.90E+02 7.91E+OO 2.27E+03 6.•9E+02 1.76E+03 2.41E+03 4.68E+03 
Bi212 I S~E+o1 1.07E+02 2.00E+02 IU9E+01 9.49E+01 2.95E+02 
Ce144/Pt 3.02E+o2 2.28E+o2 6.30E+02 1.76E+02 1.29E+01 1.89E+02 7.19E+02 

. Cm2•3/2•4 3.37E+02 1.99E+-02 5.36E+02 1.51E+02 7.4SE+OO 1.59E+02 6.95E+02 
Co57 6.29E+01 S.29E+01 5.51E+01 5.51E+01 1.0SE+02 
Co60 5.29E+01 3.24E+01 1.62E+OO 8.69E+01 9.03E+OO 1.59E+01 2.-49E+01 1.12E+02 
Ca134 2.32E+01 1.67E+01 3.99E+01 1.25E+01 S.95E+01 7.20E+01 1.12E+-02 
Ci.137 3.B9E+04 1.47E+04 7.311:+01 5,371:+04 8.041;+03 5.60E,.04 6.40E.-04 1.18E+<l5 
Eu152 1.27E+01 3.24E+01 4.S1E+01 3.19E+01 4.00E+OO 3.59E+01 8.10E+01 
Eu154 2.34E+02 1.SOE+02 1.62E+00 3.86E+02 1.30E+02 4.S3E+02 5.83E+02 9.69E+02 
Eu155 ' 1.0SE+02 9.60E+01 8.88E..01 2.05E+02 8.S2E+01 9.SIIE+01 1.81E+02 3.86e+02 
Nb9-4 1.18E+01 1.17E+01 2.35E+01 8.77E+OO 8.77E+OO 3.23E+01 
NP237 225E..01 1.s1e..01 3.76E..01 1.27E..01 2.58E..01 3.85E-01 7.61E..01 
f>u2311 2.87E+02 5.31E+02 1.57E+00 8.20E+02 •.91E+02 6.18E+02 1.01E+03 1.831;+Da 
Pu239/2•C 1.18E+03 1.25E+Q3 9.58E+OO 2.44E+03 1.07E+03 1.$41::+03 2.611::+03 5.0SE+03 
Ra226 S.79E+02 4.34E•02 1.01E+03 3.38E+02 3.38E+02 1.35E+03 
Ru106/Rh 4.42E+02 3.27E•02 7.69E+02 2.55E+02 2.38E+01 2.1se.-02 1.05E+03 
Sb125, 9.86E+01 2.00E+01 1,19E+02 7.75E+OO 1.•5E+02 1.63E+02 2.71E+02 
Sr90 3.63E+O• 2.00E+04 S.63E+o• 1.$4E+o• 4.25E+O• 5.79E+04 1.14E+OS 
Tc99 6.86E+Ot 6.86£+01 7.1-4E+01 7.1•E+01 1.40f.-02 
T120ll 3.1'1E+02 2.46E+02 6.59E+02 2.1SE+02 2.15E+02 7.74E+02 
U-233 1.06E+00 3.85E..01 1.45E+OO 2.91E-01 2.91E..01 1.74E+OO 
U-234 5.70E+OO 3.45E+OO 9.15E+OO 3.09E..OO 3.98E+OO 1.01e.-oo 1.62E+01 
U-235 1.76E--01 1.0•E..01 2.BOE..01 9.03E-02 1.52E,()1 2..42E..01 5.22E-01 
U-236 3.SSE-01 2.83E.01 6.38E..01 2.39E-01 5.65E..Ot 8.04E..Ot t.44E+00 
U-238 3.71E+OO 2.37E+-OO 6.08E+OO 2.07E+OO 3.25E+OO 6.32E+OO 1.1•E+01 
y.90 •.25E+04 4.2SE+04 4.25E+04 
Pu241 1.34E+02 1.3-4E+02 2.93E+04 2.93E+04 2.94E+O• 
Ba-137m 6.91E+01 tul.tE• Q.1 5.30E+o• S.30E+O• S.31E+04 

T""" 8.08E+O• 3.93E+04 2.99E+02 1.20E+05 2.73E+0-4 2.2BE+OS 2.SSE+OS 3.76E+OS 

Total Total 
Comr,onent Bfflnftoor PltArtu N.Loadolrt Sll'tam1 Canlct.is Wash st, .. mz . Strum, total 
LJ?VB&sls Ka . "o . "'-0 Ki; lllO "'' "" Kft 

An 4.34E-01 1,39E+OO 1.82E+OO 1.09E+OO 1.09E+OO 2.91E+oo 
Al 1.12E+03 7.TTE+02 3.S7E+01 t .93E+03 1.611:+02 7.33E+OO 1.68E+02 2.10E+03 
B 3.10E+OO 2.99E+OO 6.09E+OO 1.16E+OO 2.60E-03 1.161:+00 7.25E+00 
Ba 6.05E+00 9.16E+OO •.ne..01 1.57E+01 9.591;-01 9.591:-01 1.66E+01 
Be 6.94E..01 2.86E..01 3.•7E..02 1.0,e+oo 7.96E-02 7.03E-01 7.83E-01 1.80E+OO 
81 4.•6E+OO 4.•6E+OO 4.64E+OO 4.64E+OO 9.10E+00 
Ca U7E+02 1.87E+02 2.70E+Ot 3.61E+02 5.-461:+00 S.46E+OO 3.66E+02 
Cd 1.StE+OO 9.07E-01 2.•SE-01 2.66E+OO USE-01 2.GOE-03 1.67E..01 2.83E+OO 
Cr 1.28E+01 1.54E+01 5.UE-{)1 2.88E+01 3.36£-01 1.24E+OO 1.SIIE+OO 3.0•E+01 

. Cu 1.12E+01 7.1>1E+OO 1.2•E+OO 2.01E+01 6.58E-01 7.15f..01 1.37E+OO 2.1•E+01 
Fe 7.18E+03 4.SOE+03 t ,07E+02 1.18E+o• 1.0SE+02 •.OSE+OO 1.09E+02 1.19E+04 
K 3.18E+01 4.35E+01 7.53E+01 1.94E+01 1.94E+01 9.-47E+01 

""" 2.71E+01 •.SOE+01 3.40E+OO 7.SSE+01 1.SSE+01 :u,e-01 1.67E+01 9.12!:+01 
Mt\ 1.191:+01 6.43E+OO 1.•BE+OO 1.98E+01 7.SOE..01 2.60E-01 1.01E+OO . 2.oaE+01 
Na 3.S2E+02 2.09E+01 1.94E+OO 4.15E+02 3.00E+OO 1.30E-02 3.01E• OO 4.18E+02 
Pb 9.fi5E+OO 8.31E+OO 4.13E..01 1.83E+01 1.59E+oo 6.SSE-02 1.66E+OO 1.99!:+01 
Se 4.3•E+OO 6.02E+00 9.36E+OO 1.SSE+OO 6.t8E--02 1.64E+OO 1.1oe+01 
Sm · 4.34E+OO 5.02f• OO 9.36E.-OQ 1.59E+OO 2.83E..02 1.62f+00 1.10E+01 
Tl 8.70E+OO 1.00E+01 1.87E+01 3.18E+OO 3.18E+OO 2.1ee+o1 
Zn 1.71E+01 1.74E+01 1,06E+OO 3.56E+i>1 6.SSE..01 6.IIBE-01 3.62E+01 
Zs 6.97E+00 1.06E+01 1.761:+-01 3.6SE-01 6.38E+02 6.38E+02 6.56E+02 
u . 1.12E+04 ·6,1$E+03 4.6"E+01 1.7-4E+0-4 5.25E+03 9.10E+03 1.•3E+O• 3.17E+<M 
Residue t .17E+04 G.10E+03 2.92E+03 2.07E+o4 2.07E+04 

.. 
Tolal 3.191:+04 1,79E+04 3.14E+03 5.3DE+-04 S.57E+03 9.751:+03 1.53E+04 6.s3E+04 

.. 
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Table 7. K East Basin Upper Bound Activity Conversions to Gram Moles. 

KE u- Bollfld with 250 micron canister $ludae liKration Dale: 01/21195 

activity Strum 1 str.am2 To1al 

gmoVCI amol 1amol 10mol 

Am2•1(AEA) 1.21E-03 2 .74E+OO 2.91E+OO 5.66E+oo 
Bi212 1 3.21E•10 6.43E-08 3.o5E-08 9.•SE-08 
Ce144/Pr I 7.26E-07 3.85E-O• 1.37E-o4 5.22E-o4 
Cm2431244 5.06E-05 2.71E-02 1.0•E-00 3.S2E-02 
Co57 2.08E~ 1.10E44 1.151:-()4 2.25E-o4 
Co60 1.47E-05 1.28E-03 3.66E.-04 1.64E.o3 
011134 5.76E-o6 2.30E-o4 4.15E-04 USE-04 
(:$137 8.42Eo05 4.52E+OO 5.39E-t00 9.91E~OO 
Eu1S2 .3.76E-OS 1.70E--03 USE-03 3.04E-03 
Eu15' 2.40E-05 9.25E-03 1.40£-02 2.32E-02 
Eu1:» 1.31E-05 2.68E-03 2.37E-03 5.06E-03 
Nbll4 5.58E-02 1.31E+OO •.89E-01 1.80E+OO 
ND237 5.97E+OO 2.24E+OO 2.30E+OO 4.54E+OO 
Pu238 2.•5E-o4 2.01E-01 2.471::-01 4.•SE-01 
Pu239/2•( 4.90E-02 1.20E+02 1.28E+o2 2.•8E+02 
Ra22S •.46E.()3 4 .S2E+OO 1.61E+oo S.03E+OO 
Ru106/Rh U2E.OS 1.09E-03 3.96f-o4 1.49E-o3 
Sb12S· 7.70E-OO 9.13E.()• 1.18E-03 2.09E-o3 
Sr90 8 .12E-OS •.57E+OO •.70E+OO 9.27E+OO 
Tc99 5.94E-Ot A.071!+01 '4.24E+01 8.32E+01 
Tl208 1.62E•11 9.06E-09 3.•8E-09 1.25E-08 
U-233 4.44E-01 6.42E-Ot 1.29E-01 7.71E-01 
U-234 6.&SE-01 S.28E•OO •.85E+OO 1.11E+01 
U-235 : 1~+03 5.49E+02 '4.75E+02 1.02E+03 
U.236 S.5-4E+01 •.17E+01 5.26E+01 9.431:+01 . 
U.238 1.25E+Oo4 7.60E+O• 6.64E+O• 1.421:+05 
y.90 2.04f-08 2.04E-08 8.67E-04 8.67E-04 
Pu2•1 4.02E-05 5.39E-03 1.18E+OO 1.18E+OO 
Ba-137m 1.361:-11 UOE-10 7.21E-0.7 7.22E.()7 

. . 

: 
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Table 8. K West Basin Nominal Process Streams and Activity Conversions. 

KW Nominal 
D.ah,: 01/21198 

N.Loadovt Wesh Cani$1tl'$ Tola! 
Aa-ttled ~ol.lm'I 3 .7 1.85 1.7 7.25 
As-ttled l>tnla/mLI , S1nams 

Slrulll1 Slttam2 Stru,n3 stream• total iodlvltlf Stream f Stn&M2 StrHm:S Total 
Comoonent Cl Ci Cl Cl arnol/CI amol IDmol amol 1111101 

Am241rA> ~l 8.44E-OS 6.94E-t-02 5.46E+02 1.24f+03 1.21E.OO 1.02E.07 uoe.01 6.61E.01 1.50E+OO 
81212 U4E-t-01 2.94E-+01 3.21E·10 9.44E--09 9.44E-o9 
Ce144/Pr 1.29E+OO 4.911:+01 5.04E+01 7.26E.07 9.37E.07 3.56E-OS 3.66£-05 
Cm242 2.7SE-01 2.60E+OO 2.eae+oo 1.241:.()6 3.22E-06 3.2ZE.o6 
Cm2491244 2.35E+OO 2.02E,.OO 4.37E,.OO S.06li-05 1.19E-o4 1.021:-<M 2.21E-o4 
CoSO 1.72E-OS 8.621: .. 00 2.28E+01 3.14E+01 U7E-CS 2.!3E•10 1.27£-04 3.3SE.Q4 4.62!:-04 
«:5134 3 .68E• i>1 5.24E+OO 4.20E+01 5.76E-06 2.12E-04 3.02E-OS 2.•2E.Q4 
Cs137 7.79E-o4 2 .73E+o4 7.28E+03 3.46E+04 8 .42.E..()5 6.56E-C8 2.30E.00 6.13E.01 2.91E.OO 
Eu162 1.~+00 3.43E• OO 5.39E+OO 3.76E-05 7.37E.OS 1~-04 2.03E.O-C 
Eu154 1.72E-OS 2.23E+02 1.01E+02 3.24f+02 2.40E.OS 4.13E·10 6.35E--03 2.42E-03 7.78E.()3 
Eu155 9.46E.o6 ,4.43E+01 U6E+01 9.09E+01 1.31E.OS 1.2•E-10 5.SOE-0• 6.10E-04 1.19E.o3 
Nb95 1.•7E+OO U7E+OO 2.67£-07 3.92E.07 3.92E.07 
Na237 1.11E.01 6.04.E-02 1.72E-01 5.97E+OO 6.64E.01 3,61E-01 1.02E+OO 
Pu23e S.29E.01 5.29.E.01 8.01E..OO •.24E--06 4.24.E-06 
Pu238 1.68£-05 2.09E+02 1.18E+02 3.27E+02 2.•5E.o• 4.12£-09 6.12£-02 2.89E-02 8.01E-02 
Pu239/24<1 1 .02E.O-C 6.42E• 02 6.98E+02 1.24E+03 4.90E-02 5.00E-06 3.15E+01 2.93E+01 6.08E+01 
Ra226 2.46E-t01 2.46E+01 •t46E.03 1.1oe-01 1.10E.01 
Ru106/Rh 3.56E+OO 11.83.E .. 01 1.02E+02 1.•2E-06 5.06E--06 1.40£.()4 1.45f-(M 
Sb125 6.81E+01 2.01E+01 8.82E+Ot 7.70E-06 6.24£.()4 1.55E-o4 8.79E.O-C 
Sr90 2.12E+04 1.18E,.04 3.30E+04 8.12E--05 1.72E+OO 9.SSE-01 2.68E+OO 
Tc99 S.a7E+OO 4.25E+00 1.01E+01 5.G-4E.01 2.62E+OO 2.SZE• OO 
Tl208 1.97E+01 1.97E+01 1.62£-11 3.19E-10 3.19E-10 
U-234 1.67E+OO 1.18E+OO 2.8SE+OO 6.1161!-01 1.15E+OO 8.09E.01 1.96E+OO 
U-235 6.57£.02 4.52E-02 1.11E-01 1.96E+03 1.29E+02 U6E+o1 2.17£+02 
U-238 2.StE-01 1.63.E.01 4.14E.01 6.54E+01 1.64E+01 1.07E+01 2.70E+01 
IJ.2311 1.30E+OO 8.76E.01 2.17E+OO 1.25E+04 1.62E+04 1.10E+04 2.72E+04 
Y.SO 2,12E+O• 2.12£+04 2.04E.OS 4.32E-0• •.32E-o• 
Pu241 1A3E.Q3 1.34E+04 1.34E+O• 4.02.E.OS 6.75E.OS 5.39£-01 "5.39E.01 
Ba-137m 7.37E-0• 2.5SE+04 2.68E+04 1~·11 1.00E-1• 3.51E.07 3.S1E.07 

TotaJ 3.19E-03 1.11E+-05 2.08E+04 1.321:+0S 

N.Loadout Wash Cani5le111 
Str.amf str.am2 Sti.• 1113 strumstatal 

Comoonem 
Otv Basis Ka Kn ' Ka Ka 

IAG 1.28E+OO 1281;+00 
f,J 3.611!-04 2.93E+OO 5.07E+01 5.36E+01 
8 1.04E.03 1.42E<-01 U2E+01 
Ba 2.36E.01 U8E.01 9..241;.01 
a. 3.70E.07 2.811:-01 1.96E.01 4.77E-01 
Bl 1.92E+OO U2E+oo 
Ca 1.33E+01 3.20E+01 •.63S+01 
Cd 2.61E-06 1.04E-03 6.39E.01 uoe-01 
Cr 6.27E-06 4.97.E.01 1.00!:+00 1.soe.00 
Cu 1.32E-05 2.86E-01 6.39£...00 6.68E.OO 
Fe 1.14E--03 1.62E+OO U6E+02 1.•SE-+<l2 
K 8.84E+01 8.ME• 01 
Mn 3.63E.OS 9.6'3E-02 U2E+01 3.83E+01 
Mn 157E-OS 1.04E-01 6.3$.E.01 7.43E-01 
Na 2.07E-OS 6.21E-o3 1.62E+01 · 1.112e+o1 
NI 2.26E+OO 2..26E+OO 
p 6.39E+OO 6.39E+OO 
Pl) •. •OE-06 U2E.02 6.39E+OO U2E+OO 
s. 2.07E-02 3.20E+OO 3.20E+OO 
sn · 3.78.E+OO 1.28E+D2 1.32E+02 
Tl 6.39E+OO 6.39E+OO 
Zn 5.22E.01 3.54E+OO •.06E+OO 
Zr 2.55E+02 1.38E+OO 1.38E+OO 
u •.95E-(M 3.64E+03 2.62E+03 6.26E+03 
Residue 1.44E+03 1.4•E+03 

T~ 1.45E+03 3.90E+03 3.18E+03 8.53E+03 
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Table 9. K West Basin Upper Bound Process Streams and Activity Conversions. 

KW Ucoer 6o\lnd 
Date: 01/21198 

N.l.OadoUI Wash Canisters Total 
As-,ttled Voll~! •.S 4.6'2 3 12.12 
As-MHled Den{g/mU 

Stnam1 Strum2 strum3 ~ strum 1 StNamZ stnam3 Tola! 

Compcnent Cl Cl Cl Cl gmoVCI lgmol amol IRmol amcl 

Am241<AEA) 1.03E-O• 1.74E+03 3.36E+03 5.10E.03 1.21E-03 · 1.25E.07 2.10E+OO 4.07E+OO 6.16E+OO 
81212 I 6.191:+01 6,19E+01 3.21E•10 1.67E-08 1.67E.OS 
Co144'?r 3,23e+oo 8,6GE+Q1 8.9BE+01 7.26£-07 2.3<1E-o6 8.29E-<)5 U2E~ 
Cm242 I 4.59E•()() 4.S9E+OO 1.24E-06 6.69E-06 5.69E-06 
Cm2431244 5.88E+OO 1.70E+01 2.29E+<l1 5.06E.OS 2.97E-D4 8.60E-04 1.16E-03 
Co50 2 .09E--OS 2,161;+01 1.93E+02 2.15E• 02 1.47E-05 3.07E•10 3.17E-04 2.841;;-03 3.15E-o3 
Cs134 5.20E+01 U7E• 01 1.22E• Q2 6.76E-06 5.30E-04 1.71E-04 7.01E-0,4 
C11137 9.47E-04 6.83E+04 S.28E+-04 1.21E+o5 8.42E-05 7Jl7E-D8 5.75E+oo 4.46E• OO 1.02E+01 
Eu152 41.90E+OO 6.06E+OO 1.10E+01 3.761:-0S 1.84E-04 2.28E-04 •.12E-041 
Eu154 2.09E.OS 5.58E+02 5.40E+02 1.10E• 03 2.40E.OS 5.02E-10 1.34E-02 1.3DE.02 2.63E-02 
Eu155 1.15E-05 1.11E+02 2.20E+02 3.31E• -02 1.31E.OS 1.51E·10 1.•SE-03 2.88E.03 '4.33E-03 
Nb95 2.60E+OO 2.60E+OO 2.67E-07 6.94E-07 6.S•E-07 
r-m.:37 2.78E-01 3.30E-01 6.08E-01 5Jl7e->00 U6E+OO 1,97E+OO 3,63E+OO 
Pu238 . 3.72E+OO 3.72E+OO 8.D1E.o6 2.9aE.OS 2.9BE-05 
Pu238 2.04E.OS 6.23E+D2 7.6'2E+02 1.211E+03 2.45E.o4 5.00E-09 1.28E.01 . 1.87E-01 3.15E.01 
Pu239/241, 1.24E-D4 1.61E+D3 3.00E• 03 4.81E+03 •.90E-02 6.08E-06 7.ME+Ot 1.47E+02 2.26!:• 02 
R.6226 4.35E+01 4.35E•01 4.4GE-03 1.94E-01 1.94E-01 
Ru106/Rh 8.~•00 t.73E+02 1.82E+02 1.•2E-06 1.26E-05 2.46E--04 2.53E.o4 
Sb125 1.7oE•02 1.12E+02 2.82E+02 7.70£-06 1.31E-03 8.6'2E.o4 2.17E-D3 
SJ1l0 li .30E+04 5.49E+04 1.08E+05 8.12E-05 •.30E• OO •.41/SE+OO 8.76E+OO 
To-99 1.81E+01 U1E+01 5.PAE-01 1.08E+01 1.08E+01 
Tl208 3.48E+01 3.48E+01 1.62£•11 5.64E•10 S.64E•1D 
U-2341 4.18E•()() 5,76E+OO 9.941E•OO 6.86E-01 . 2.86E•OO 3.95E+OO 6.82E• OO 
U-235 1.64E-01 2.17E-01 3.81E-01 1.96E+03 3.22E+02 41.2SE+02 7.47E+02 
U•236 6.28E-01 7.9SE.01 U2E+OO 6.54E+Ot •.10E• 01 5.20E+01 9.30E+01 
U-238 3.25E• OO •.20E•00 7.45E+OO 1.25E+04' 4.06E+04 6.25E+04 9.31E+041 
Y-90 5.30E+04 5.30E+04 2.04E.08 1.0l!E-03 1.08E.03 
Pu241 1.74E-03 3..35E• 04 3..35E• 04 •.02E.OS 6.99E-08 1.35E+OO 1.35E+OO 
Ba-137m 8.96E-0.. 6.415E+D4 6.45E+04 1.36E·11 1.22E•1• 8.77£-07 ll.77E.07 

Tollll 3 .SSE-03 2.77E+OS 1,16E+-05 3.93E+05 

N.Loadout Wll$h Canls111r$ 
Strnm1 Strnm2 Str•am ~ stnarn, total 

ComDOnorrt 
ll.lfY Basis Ka ·" Ka "" 
At, 2.26E+OO 2.26E•OO 
/IJ •.63E-D4 7.33E+OO 3.3JE+OZ 3.40E• 02 
e 2.60E-03 2.51E+Ot 2.51E+01 
Ba 2.87E-D1 3.03E• OO 3.32E+OO 
Bo •.SOE-07 7.03E-01 3.•5E-01 1.05E+OO 
Bl 3.39E+OO 3.39E+OO 
ca 1.62E•01 S.64E+01 7.261:+01 
Cd 3.17E-06 2.60E.03 1.t3E+OO 1.13E+OO 
er 7.63£-06 1.24E• OO 3.33E• OO •.57E•OO 
cu 1.60E..OS 7.15E.01 1.13E+01 1.:ZOE+01 
Fe 1.39E-03 4.0SE+OO 1.t2E+03 1,12E+ol 
K , .~•02 1.5GE+02 

""" •...42E-05 2.•1E-01 6.75E+01 6.77E+01 
Mo 1.91E.OS 2.60E-01 1.13E+OO t.3iE+OO 
Na 2.52E-OS 1.30E-02 2.86E • D1 2.86E•01 
Nl 3.99E•OO 3.99:+00 
p 1.13E+01 1.13E+01 
Pb' 6.3SE-06 6.SSE-02 1.13E+01 1.14E+01 
Se 6.0SE-03 5.64E•OO 5.651:+00 
Sn 2.26E+02 2.26e.o2 
Tl 1.13E+01 1.131:+01 
Zn 6.3SE.01 G.24E• OO 6.UE+oo 
'b 6.38E•D2 S.46E+OO 6.43E+02 
u 6.02E.o4 9.10E+03 1.271:+04 2.1aE+04 
Residue 1.75E+03 1.751,• 03 

Total 1.77E+03 9 .75E+03 1.48E+04 2.63E+04 
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3.0 ASSUMPTIONS AND ANALYSIS 

3.1 KEAST BASIN NOMINAL SLUDGE VALUES 

3.1.1 Basin Floor Sludge 

The mass ~nd activity values are taken directly from WHC-SD-SNF-TI-038 
(Hecht 1996} and are associated with the nominal as-settled sludge volume 
(21.9 m3

) as calculated below. It is assumed that the measured concentrations 
of samples (Makenas 1996) incorporated into the inverse-distance method, along 
with depth-weighted averaged concentrations summed over the basin floor 
(Hecht 1996) constitute nominal values for the chemical constituents and 
radionuclides. The -basis of WHC-SD-SNF-038 (Hecht 1996) are numerous sludge 
depth measurements· (Baker 1995) and a related set of results of 12 11 normai" . 
(as opposed to "research" samples analyzed for composition as part of KE Basin 
characterization) (Makenas 1996). · · 

From 1 to 34 wt% of the sludge s amp 1 es could not be a·c id digested ( see 
Section 2.1 for acids used) for chemical ~nalyses (Makenas 1996); therefore;
a residue component, assumed to consist of silica (SiQ2), is included with · 
the chemical constituents. The sludge in the unfueled canisters* (0.4 m3

) 

(Baker 1997) is included with the basin floor sludge since it is assumed the 
basin floor sludge has settled int~ the canisters once the canisters were 
emptied of fuel elements (i.e., colu~n in Tables 2 through 9 labeled "Basin 
Floor" includes both flotir and empty canister sludge). 

· The density (p) of the basin floor sludge is: 

p = l. 27 g as-settled sludge· or 127 0 kg 
mL as-settled sludge m3 

based ori the arithmet~c average** from 12 basin floor density samples from 
Page C-11 in WHC-SP-1182 (Makenas 1996). 

*The term "unfueled canisters" refer to canisters which once contained fuel 
but have been emptied of fuel and have since alloweq a deposition of 
assorted basin sludge particles within. the canisters. The mean uranium 
concentration results from th~ different fueled canister sludge samples 
show a range from 31 to .75 w/w% (Makenas 1997}; howev~r, the unfueled 
sample shows a maximum of 13 w/lt(¼ uranium. Therefore, the volume of 
sludge in unfueled canisters will be treated {in this document} as basin 
floor s l udg·e. 

**From hereon, in this document, any .concentration averages or mean values 
are depicted as arithmetic averages, in other words, not volume weighted . 
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Therefo_re, the total as- settled sludge in the basin floor is calculated 

21. 9 m3 x 127 O kg = 27,800 kg as-settled sludge 
m3 

The 4930 kg of basin floor sludge components in Table 2 represent the 
principle element~, on a dry basis, on the KE Basin floor. 

3.1.2 Weasel Pit/Tech View/Dunnny Elevator Pit Sludge 

Sludge constituent data for KE Basin pit area nominal values have been 
obtained from average concentration values of four samples taken from the 
Weasel Pit (Makenas 1996). These concentration values are multiplied by the 
KE Basin pit area nominal total volume (11.9 m3

) calculated (Baker 1997) which 
include the Weasel Pit and Channel,* Tech View _Pit and North/South Channel, 
a~d the Dummy Elevator Pit. No previous concentration data have been obtained 
for the Tech View Pit and Dummy Elevator Pit so constituent concentration 
values associated with the Weasel Pit are used. The final mass calculations 
for chemical constituents are as follows. 

Average total kg of component i in the Weasel Pit/Tech View/Dummy 
Elevator Pit sludge equals: 

µg component i x xi---=--=----=-----mL as-settled sludge 
106 mL 

where: 

X 
g 

106 µg 
X kg x 11. 9 m3 

103 g 

Xi is the average chemical concentration of constituent .i sample in the 
Weasel Pit as listed in locations 16 through 19 on page C-18 through C-21 
in WHC-SP-1182 (Makenas 1996). · 

Total Ci of isotope j in KE Basin Weasel Pit/Tech View/Dummy _Elevator Pit 
sludge equals: 

µCi isotope j x y , 
J mL as-settled sludge 

106 mL 
X 

ro3 

Ci 
106 µCi 

X 11.9 ro 3 

*The concentrations from the sludge in the Weasel · Pit we.re also used for the 
Weasel Pit Channel because the only sample taken from this area (Willis, 
Praga 1998) is not. fully documented. This early sample may not have · 
collected a sample of sludge material representative of the full depth of 
the layer of sludge (i.e., including heavy sludge perhaps residing next to 
floor) ~ Th~ recent Weasel Pit samples (Makenas 1996) are documented fully 
and the sampling made major efforts to be representative of the material 
present; therefore,. using these recent Weasel Pit concentrations is judged 
the most realisti"c approach for th~ channel . 
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where: 

Y1 is the mean activity concentratlon value of radionuclide j 
in the KE Basin Weasel Pit/Tech View/Dum~y Elevator Pit sludge 
(Makenas 19.96). · 

The density of the pit area sludge is: 

p = l. 54 g as-settled sludge or 1540 kg 
mL as-settled sludge m3 

based on the,. arithmetic average from four Weasel Pit density samples from page 
C-11 in WHC-SP-1182 (Makenas 1996). 

Therefore, the total as-settled sludge in the pit areas is calculated as: 

13. 3 m3 x 1540 kg = 20,500 kg as-settled sludge . m3 . . 

The 5810 .kg of pit area sludge components in Table · 2 represent the 
principle elements, on a dry basis, in the KE Basin pit areas. 

3.1.3 North Loadout Pit Sludge 

The total as-settled KE Basin nominal sludge volume (6.3 m3
) is obtained 

from (Baker 1997) f6r the North Loadout Pit and Channel (aka Sandfilter 
Backwash Pit and Channel). This nominal volume is associated with the 
total mass values for chemical constituents and total activity for 
radionuclides as presented on ~ages 46 and 47 in WHC-SD-SNF-TI-009, Rev. 1 
(Will is,. Praga· 1998) for the Sandfil-ter Backwash Pit. Also included on 
Page 55 is the residue mass amount which is labeled ~s "other . " 

The density of the No~th Loadout Pit ~ludge is: 

p =· 1 _31 gas-settled sludge or 1310 kg 
mL as-settled sludge m3 

based on Table 5.1, page 45 of WHC-SD-SNF-TI-009, Rev. 1 (Willis, Praga 1998). 
Therefore, the total as-settled sludge in the North Loadout Pit is calculated 
as : 

6. 3 m3 x 1310 kg = 8250 kg as-settled sludge 
m3 

The. 2640 kg of North Loadout Pit sludge components in Table 2 represent 
the principle elements ·on a dry basis, in . the . KE North Loadout Pit . 
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3.1.4 Canister Sludge 

The total nominal KE Basin fueled canister sludge volume {3.0 m3
) 

is calculated in (Baker 1997). Mean concentration values for the various 
chemical constituents and radionuclides from five to six canister samples* 
(Makenas 1997) are multiplied by the nominal sludge volume (3.0 rn3

) as 
follows. · · 

. . 
Total kg of component i in KE Basin canistir sludge ~quals:. 

X µg component i 
i rnL as-settled sludge 

106 mL g kg' . 
X --- X --=--- . X 

rn 3 106 µg 103 g 
X 3. 0 m3 

where: 

x. is the mean chemical concentration value for constituent i sample in 
the KE Basin. canister sludge (Makenas .1997). 

· Total Ci of isotope j in K~ Basin canister sludge ~quals: 

y . µCi isotope j x 
J mL as-settled sludge 

106 mL 
X 

rn3 
Ci 

106 µCi 
X 3 . 0 m 3 

where: 

Yi is the mean activity concentration value of radionuclide j 
in the KE Basin canister sludge (Makenas 1997). 

The assumed nominal amount of as-settled canister sludge with particles 
less than 250 µmin diameter scheduled to be stored . in the Weasel Pit is 
calculated at approximately 46 v/v%, which correlates to 1.4 m3 

(Makenas 1997). 

The density of the canister sludge is: 

p = 1 .. 83 g as-settled sludge or 1830 kg 
mL as-settled sludge m3 

based on the arithmetic average from six samples in Table 03 , Page 0-18 of 
HNF-SP-1201 (Makenas 1997). 

· *Only the six non-research (i.e ., "normal 11
) samples ·(Makenas) ~ ·were averaged 

for mean concentrations . One of these six samples , Sample 96-01, displayed 
an outlier i n values for 241Am, 238Pu, 2391240Pu, Cr, Fe , Na, and U. These . 
outlier values are omitted from the mean concentrations for these analytes , 
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Therefore, the total as-settled sludge in the canisters is calculated as: 
k . 

3.0 m3 x 1830 _g = 5490 kg as-settled sludge m3 . 

The 2460 kg of canister sludge components in Table 2 represent the 
·principle elements, on a dry basis, from the KE fueled canisters. 

3.1.5 Newly Generated Sludge from Fuel Wash 

Mass calculations for newly generated sludge (all broken fuel pieces are 
less than or equal to 1/4 in. in diam~ter and are assumed greater than 250 µm 
as data is not yet available) from the fuel wash process amount to 200 liters 
of 19 g/ml fuel plus 38 liters of 3 g/ml 11 defected 11 (assumed oxidized uranium) 
fuel (Pitner 1997). Therefore, the newly .generated sludge mass from the fuel 
wash amounts to: 

plus 

200 L x 19 kg N-fuel = 3800 kg N-fuel 
· L 

38 L x 3 kg U02 X 0. 88 kg N-fuel = 100 kg N..:.fuel 
L kg U02 

therefore, 

3800 kg N-fuel + 100 kg N-fuel = 3900 kg N-fuel 

The· total mass of the chemical constituents and activity of the 
· radionuclides of KE Basln fuel wash sludge is determined as follows b~low. 

Total kg of component i in KE Basin fuel wash sludge equals: 

x . kg component i x 3900 kg N-fuel 
1 2 . 26 x 106 kg N-fuel 

where : 

Xi is the ·total mass amount of chemical constituent 1 1n both the KE .and 
KW Basins as listed in Table 2.1 on Page 5 of WHC-SO-SNF-TI-009, Rev. 1 
(Wi l lis , Praga 1998) . Also listed is the total N-fuel , 2~26 x 106 kg, 
which accounts for the summed total of N-fuel in KE and KW Bas ins . 

Total Ci of i sotope j in KE Basin .fue l wash sludge equals : 

yj Ci isotope j x 39 oo kg N-fuel 
1 . 14 x 106 kg N-fuel 
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where: 

Y;, is the total amount of isotope j in KE Basin as listed in Table 3.6 of 
WHC-SD-SNF-TI-009, Rev. 1 (Willis, Praga 1998). Also listed is the total 
KE Basin N-.fuel of 1.14 x 106 kg . 

The density of the fuel wash sludge is: 

P = 3 . 0 g as-settled sludge or 3000 kg 
mL as-settled sludge m3 

'. 

based on (Pitner 1997). 

The fuel wash as-settled s.ludge density is calculated to be 3.0 g/ml (or 
3000 kg/m3

) with a dry mass basis of 3900 kg (Pitner 1.997) and dry volume 
basis calculated to be 0.205 m3 (-3900 kg/19000 kg/m3

). Therefore,. the 
as~settled sludge volume is calculated as: · 

(3900 + X) kg = 3000 kg 
(0.205 + Y) m3 m3 

where: 

X = kg water in as-settled sludge at 60 °F 

Y = m3 water in as-se.ttled sludge at 60 °F 

and 

density of water at 60 °Fis: 

p = X = 1000 kg or X = 1000 Y 
Y m3 

Therefore, 

(3900 + 1000 Y) = 3000 (0.205 ~ Y) · 

and sol~ing for Y, 

·y = 1.642 m3 water 

and the total as-settled volume of .fuel wash sludge is equal to 
·co.205 + I.642)m3 or 1.85 m3 as-settled fuel wash sludge . This as-settled 
fuel wash .sludge volume is cornpared · to a previous estimate of 1.276 m3 

(Pitner 1997). Since no particle size and volume data exists for the nominal 
KE fuel wash sludge generated by the mechanical process,. it is assumed all 
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particles are greater than 250 µm and will be captured and fall into Stream 2 
as shown in Figure 1. However, it must be considered that some fuel particles 
from the wash pr~cess could be less th~n 250 µm -and would be transferred to 
the Weasel Pit . 

The 3900 kg of fuel wash sludge .components in Table 2 represent the 
principle elements, on a dry basis, from the fuel wash . 

3,2 KEAST BASIN UPPER BOUND SLUDGE VALUES 

3.2.1 Basin Floor ~ludge 

A total of 15 samples were taken across the KE Basin main basin in the 
recent sludge characterization campaign (Makenas 1996)'. Twelve samples were 
designated for general chemical analyses ("normal samples") for averaged 
(i.e., stirred sol ids) values, two samples were selected for special analyses 
of individual settled layers and physical analyses (11 research samples") , and 
two were designated as archiv~ sample~ for future analyses . In general only 
the results of the 12 11 norma l" samp 1 es were cons i dere.d in current report. 

The upper ·or working bound KE Basin floor sludge values are taken from 
the maximum as-settled sludge concentrations of chemical const i tuents -and 
radionuclides in WHC-SP-1182 (Makenas 1996). Thes·e values are multiplied by 
the upper limit as-settled sludge volume (25.8 m3

) from the basin •floor and 
empty canister sludge (0.5 m3

) as calculated (Baker 1997) for a total of 
26.3 m3

• As previously noted, it is assumed the unfueled _canisters have 
collected the same settled sludge as the basin floor ~ therefore , the unfueled 
canister sludge volume is included with the basin sludge . The f inal 
calculations for chemical constituents and rad1onuclides are as follows . 

Upper bound total kg of component i in KE Basi n f l oor sludge equals : 

X µg· component i · x 106 mL x . g x kg x 26 . 3 m3 
1 mL as-settled sludge m3 106 µg 103 g 

where: 

x1 is the maximum chemical constituent i sample in the KE Basin floor 
s1udge as listed .in Appendix C of WHC-SP- 1182 (Makenas 1996) . The 
maximum residue concentration value is listed on Page 41 of WHC-SP-1182. 

To t al Ci of isotope j in KE Bas i n fl oor sl udge equal s: 

µ Ci i sotope j x 
Yj mL as-settled sludge 

106 mL 
X 

m3 
Ci 

X 26.3 m3 

1 0 6 µCi 

where: 

Y- is t he max imum i sotope j ~ample in the KE ~as i n f16or sl udge as li sted 
i~ Append ix C of WHC-SP-1182 (Makenas 1996) . 
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3.2.2 Weasel Pit/Tech View/Dummy Elevator Pi-t Sludge . 

Sludge constituent and radionuclide data for upper bound values have 
been obtained from the maximum concentration values of four samples taken 
from the Weasel Pit {Makenas 1996) . These maximum concentration values are 
multiplied by the upper bound total as-settled volume {14.8 m3

) calculated 
{Bakef 1997) which include th~ Weasel Pit and Channel, Tech View Pit and 
North/South Channel, and. the Dummy Elevator Pit. No previous concentration 
data have been obtained for the .Tech View Pit and DumtnY Elevator Pit so 
constituent concentration values associated ·with the Weasel Pit ·are used. 
The final calculations for mass of chemical constituents and for activity 
of radionuclides are as follows below. 

Upper bound total kg of component i in the Weasel Pit/Tech View/Dummy 
Elevator Pit sludge equals: 

x . µg component i x 
1 mL as-·settled sludge 

106 mL 
X 

m3 
g x kg x 14. 8 m3 

106 µg 103 g 

where : 

Xi is the maximum chemical .constituent i sample in the Weasel Pit as 
listed in locations 16 through 19 .on Pages C-18 through C-21 in 
WHC-SP-1182 (Makenas 1996). 

Upper bound total Ci of isotope j in the Weasel Pit/Tech View/Dummy 
Elevator Pit sludge equals: 

. y . µCi isotope j x 
J mL as-settled sludge 

106 mL 
X 

m3 
Ci 

106 µCi 
X 14. 8 ID 3 

where: 

Y. is the maximum isotope j sample in the Weasel Pit as listed in 
1bcations 16 through 19 on Pages C-15 through C-17 in WHC-SP-1182 
(Makenas 1996). 

3.2.~ North Loadout Pit Sludge 

The .upper bound total as-settled sludge volume {7.5 m3
)' is obtained from 

(Baker 1997} for the North Loadout Pit and Channel . No range of analytical 
samples , such as minimum, mean, and maximum analyte concentration ~amples , are 
available for the North Loadout Pit and Channel sludge. Therefore, .it is 
assumed the multiplicative increase in going from "nominal~ to ''upper bound" 
analyte values .for North Loadout Pit and Channel is approximately equal to the 
i ncrease of that analyte for the Basin Floor sludge . In ot~er words, the 
ratio of upper bound and nominal amounts of radionuclides and chemical 
constituents in the North Loadout Pit is assumed equal to t~e ratio of the 
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upper bound and nominal amounts of identical radionuclides and chemical 
constituents in the Basin Floor sludge. Calculations for these values are 
shown as follows: 

· where: 

R = Ratio• (upper bound/nominal) 

x0 = Upper bound total (in kg -or Ci) 

XN = Nominal total (in kg or Ci) 

BF= Basin floor sludge 

NL= North Loadout Pit sludge 

Therefore, assuming R8F = RNL: 

The Basin Floor sludge ratio was used because it was representative of the 
sludge fines which eventually become backwashed into the North Loadout Pit. 
Also, the basin floor was sampled extensively. 

3.2.4 Canister Sludge 

The upper -bound total as-settled KE Basin canister sludge volume 
(7.4 m3

) calculated (Baker 1997), is multiplied by the maximum KE Basin 
canister concentration values (Makenas 1997) . for both the ~hemical 
const i tuents and radionuclides as shown in the KE Bas i n nominal case for 
canister s l ~dge . · 

The filtrated canister sludge particles (less than or equal to 250 µm 
in diameter) to be transferred to the Weasel Pit is calculated at 49 v/v% 
(Makenas 1997) . This fraction correlates to approximately 3.6 m3 of 
as-settled sludge . 

3.2.5 Newly Generated Sludge from Fuel Wash 

The u_pper bound fuel .wash as-settled sludge amount is calculated as 
. follows : 

Defected fue l volume: 95 L U02 x 3.0 kg U02/L U02 x 0.88 kg N-fuel /kg U02. = 
251 kg N-fue1 (Pitner 1~97) . 
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· Bad fuel volume: 500 L N-fuel x 19 kg N-fuel/L N-fuel - 9500 kg N-fuel 

Therefore, total mass of dry fuel wash sludge is equal to 0751 kg 
N-fue1 and the associated dry volume is calculated to be 0.513 m3 

(~751 kg/19000 kg/m3
) • 

. Assuming the fuel-related chemical constituents and radionuclides are 
equally proportioned in. the fuel wash sludge as in the fuel; the upper bound 
values for these analytes are calculated by m4ltiplying the nominal analyte 
values by the ratio of the upper bound and nominal uranium amount for the fuel · 
in the fuel expected in the fuel wash sludge. For example, chemical 
constituent and radionuclide amounts are calculated by multiplying the nominal 
values by 2. 5 (or 9751 kg N-fuel/3900 kg N-fuel). 

Since the fuel wash as-settled sludge density is calculated to be 
3.0 g/ml (or 3000 kg/m3

) the total as-settled fuel wash volume is calculated 
as follows: 

(9751 + X kg) = 3000 kg 
(0.513 + Y ~ 3 ) · m 3 

where: 

X = kg water in as-settled sludge at 60 °F 

Y = m3 water iri as~settl~d ~ludge at 60 °F 

and 

density of water at 60 °Fis: 

p = X = 1000 kg or X = l000Y 
Y m3 

Therefore, 

{9751 + lOOOY) = 3000 (0.513 + Y) 

and solving for Y, 

Y = 4. 106 m3 water 

and the total as-settled volume of fuel w~sh sludge is equal to 
(0 .513 + 4. 106)m3 or 4 .62 m3 as-settled fuel wash sludge . ·· This as-settled 
fuel was sludge volume i s compared to a previous estimate of 3. 19 m3 

(Pitner 1997). As in the nominal case , no particle size and volume data 
exists for the upper bound KE fuel wash sludge generated by the mechanical 
process. Therefore, it is assumed all particles are greater than 250 µm and 
will be captured and fall into Stream 2. However, it must be considered that 
some fuel particles from the ·wash process could be less than 250 µ.m and would 
be transferred to the Weasel Pit. 
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3.3 K WEST NOMINAL SLUDGE VALUES 

3.3.1 K West Basin Floor Sludge 

There is a calculation volume· of 0.82 m3 of KW Basin floor sludge 
(Maassen 1997}. There are no recorded chemical constituent and radionuclide 
data for KW Basin floor sludge. Since the KW Basin fueled canisters are 
·sealed, no correlation will be made between the canister sludge and the floor 
sludge constituents or the KE Basin floor sludge and the KW Basin floor sludge · 
constituents. Therefore, no · values are reported for the KW Basin floor 
nominal case. Table 8 does not reflect this as-settled volume and associated 
chemical constituents and radionucJides . · 

3.3.2 K West Weasel PitjTech View/Dummy Elevator Pit Sludge 

There is a calcu·lated as-settled sludge volume of 0.1 m3 (Maassen 1997) 
in these areas in the KW Basin. There are no recorded chemical constituent 
and radionuclide data for sludge in these areas in the KW Basin. Therefore, 
no values are reported for these KW Basin pit areas. Table 8 does not reflect 
this as-settled volume and associated ch~mical constituents and radi'onuclides. 

3.3.3 K West North/South Loadout Pit Sludge 

The total as-settled KW Bas·in nominal sludge volume (3.7 m3
) is obtained 

(Baker 1997) for the North -and South Loadout Pits and associated Channels. 
There are no data corresponding to this vol~me in the KW Basin with the 
exception of occasional sandfil,ter backwash water sample results from 
operations· analysis and waste handling (Nuzum 1997). ·The plutonium 
accounted for from the backwash results is considerably less (not TRU) than 
the plutonium concentration in the KE Basin North Loadout Pit; however, fuel~ 
related constituents and radionuclides fr.om the KW Basin are still calculated 
-from the ratio of constituents and rad ionuc l ides to the 2391240 Pu amount in 
the KE Basin North Loadout Pit. These ratios from the KW and KE Basins are 
assumed equal. These .resulting low values show th~ fuel-~elated components 
to be insignificant in the KW North Loadout Pit. For the non-fuel related 
components, the different sludge constituent amounts are calculated from the 
as-settled sludge volume ratio of the two North Loadout Pits . 

3.3.4 K West Canister Sludge 

The ·nominal total as-settled KW. Basin sludge volume (1.7 m3
) is 

calculated (Baker 1997). Mean concentration values for the various chemical 
constituents and radionuclides from eight canister samples (Alderman 1997) are 
multiplied by the nomin~l KW Basin sludge volume (1.7 m) as follows below. 

Total kg of component i in 
µg component i xi--'--===---=------m~ as-settled .sludge 

KW _Basin canister sludge equals: 
106 mL . g kg 

X --- X --=-- X --=-- X 
m3· 106 µg 103 g 

1 -.7 -m3 
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where: 

x, is the mean chemical conceniration value for constituent i sample iri 
tne KW Basin canister sludge (Alderman 1997). 

Total Ci of isotope j in KE Basin canister sludge equals: 

µCi isotope j x 
Yj mL as-settled sludge 

106 mL 
X m3 

Ci 
106 µCi 

X 1. 7 m 3 

where: 

Y j is the mean activity concentration va 1 ue of radi onuc_l i de j 
in the KW Basin canister sludge (Alderman 1997). 

The filtrated canister sludge particles (less than or equal to 500 µm 
in diameter) to be transferred to the settler tanks is ~alculated at 
approximately 100 v/v% since preliminary data shows almost all KW Basin 
canister sludge to be under 600 µmin diameter. 

3.3.5 Newly Generated Sludge from Fuel Wash 

The total mass (in kg) and volume of chemical constituents of KW Basin 
fuel wash sludge is assumed to be that identical to the KE Basin fuel wash 
sludge .(Bikei 1997). The total mass of the chemical constituents and 
activities of the radionuclides of KW Baiin fuel wash sludge is determined as 
follows below. 

Total kg of component i in KW Basin fuel wash sludge equals: 

Xi . kg component i x 3900 kg N-fuel 
2 _. 26 x 10 6 kg N-fuel 

where : 

X; is the total mass amount of chemical cons~ituent i in both the KE and 
KW Basins as listed in Table 2.1 on Page 5 of WHC-SP-SNF-TI-009, Rev . 1 
(Willis, Praga 1998). Also listed is the total N-fuel, 2.26 _x 106 kg, 
which accounts for the summed total of N-fuel in KE and KW Basins . 

No~inal total Ci of isotope j in KW Basin fuel wash sludge equal~: 

where: 

Ci isotope ·j 
Yj -------=-- x 3900 kg N-fuel 

9 :so x 105 kg N-fuel 

Y
1 

i s . the total amount of ·chemical constituent j ·;n the KW Basin as 
listed in Table 3.7 of WHC-SD-SNF-TI-009, Rev. 1 (Willis, Praga 1998) . 
Also listed is the total KW Basin N-fuel of 9.50 x 105 kg. 
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Identical to t~e nominal KE fuel wash sludge volume generated, the 
nominal KW as-settled. fuel wash volume amounts to 1.85 m3

• This is compared 
to a previous estimate of 1.3 m3 (Baker 1996). Since no particle size _and 
volume data exists for the nominal KW fuel wash sludge generated by the 
mechanical process, it is assumed all particles are greater than 500 µm and 
will fall into Stream 2 as shown in Figure 2. However, it must be considered 
that some f_uel particles from-the wash process could be less than 500 µm and 
would be transferred to Stream 3. 

3.4 K WEST UPPER BOUND SLUDGE VALUES 

3.4.1 Basin Floor Sludge 

There is a calculation upper bound volume of 1.88 m3 of KW Basin floor 
sludge (Maassen 1997). As in the nominal case, no values are recorded. · 
Table 9 does not reflect this as-settled volume and associated chemical 
constituents and radionuclides. · 

3.4.2 Weasel Pit/Tech View/Dummy Elevator Pit Sludge 

There is a calculation upper bound as-settled sludge volume of 0.4 rn3 

in these areas in the.KW Basin (Maassen 1997). The -maximum values are 
· identical to the nominal values. As in the nominal case, no values are 

recorded. Table 9 does not reflect this as-settled volume and associated 
chemical constituents and radionuclides. 

3.4.3 North/South loadout Pit Sludge 

· The upper bound total as-settled KW Basin sludge volume (4.5 m3
) is · 

obtained for the North and South Loadout Pits and associated Channels 
(Baker 1995). For the upper bound chemical constituent and radionuclide 
amounts, the KW Basin nominal value fs used multiplied by the ratio 4.5/3J. 

3.4.4 Canister Sludge 

The upper bound total as-settled KW Basin sludge volume (3.0 m3
) is 

calculated (Baker 1997). The maximum valu~s for the chemical constituents 
and radionucl i·de_s are obtained by multiplying the upper bound values* KW Basin 
canister sludge values by the upper bound sludge volume of 3.0 m3

• Where no 
upper bound value is available , the "maximum observed" value is used . 

*One-side UL tolerance interval (Alderman 1997). 
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The filtrated canister sludge particles (less than or equal to 500 µm 
in diameter) to be transferred to the settler tanks is calculated at 
approximately 100 v/v% since preliminary data shows almost all KW Basin 
canister sludge to be under 600 µmin diameter. 

3.4,5 Newly Generated Sludge from Fuel Wash 

For the calculated maximum case of 25 v/v% broken fuel (Pitner 1997) , 
a ratio with the nominal case {0.25/0.10-= 2.5) is multiplied by the values 
calculated for both chemical constituents and radionuclides of the KW Basin 

· nominal fuel wash ·amount. See Section 3.2.5 for details and calculations. 

Identical to the upper bound KE fuel wash sludge volume generated, . the 
upper bound KW as-settled fuel wash volume amounts to 4.62 m3

• This is 
compared to a previous estimate of 3.2 m3 (Baker 1997). As in the nominal 
case, no particle siz~ and Volume data ~xists for the upper bound KW fuel wash 
sludge generated by the mechanical process. Therefore , it is assumed all 
particles are greater than 500 µm and will be captured and fall into Stream 2. 
However, it must be considered that some fuel particles from the wash process 
could be less than 500 µm and would be transferred to Stream 3. 
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4.0 CALCULATIONS 

4.1 ACTIVITY CONVERSIONS 

This section details conversion calculations for converting radionuclide 
values in Curies to gram moles. Basic conversions for single radionuclide 
values are presented as: 

gmol 
Ci-

t 112 (in seconds) :i 

1.13 x 1013 s/grnol/Ci 
(Glasstone 1955) 

where: 

t 112 is the half-life in seconds of radionuclide j 

For II sp l it II rad i onuc l ides, .such as 2391240 Pu, the specific activity (in 
gmol/Ci) is calculated as follows·: 

From the March 29, 1995 RAONUC 2.0 run for KE Basin fuel (Willis , 
Praga 1995) 

a_nd 

239Pu = 1910 kg 

. 
240Pu = 303 kg 

239 Pu: t
112 

= 2.41 x 104 year x 3 . 1536 x 107 s/year .= 7.6 x 1011
· s 

gmol - _ 7 .6 x 1011 s = 0 _0672 grool 
Ci - 1.13 X 1013 s/gmol/Ci Ci 

..:. 

240Pu : t 112 = 6760 year x 3 .1536 x "107 s/year -- 2. 069 x 1011 s 

gmol = 
Ci 

2. 069 x 1011 s = 0 . 0183 gmol 
1.13 X 1013 s/gmol/Ci Ci 

therefore , converting _isotopes to kgmol , 

1910 kg 239 Pu X 1 kg mol = 7, 99 kgmol 239 Pu 
. 239 kg 

303 kg -240 Pu x 1 kgmol = 1. 26 · kgmol -240Pu 
240 kg 

Total = 9. 25 kgrnol 239 / 24 0 pu 
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0. 067 2 grnol .-239pu x 9. 25 kgmoL 239/240Pu + 

Ci -239 Pu 7 .99 kgmol 239Pu 

g mo-1 z40Pu 9. 25 kgmol z39/24opu 
0. 0183 -=----- X ---=------- = 

.Ci 240Pu 1. 26 kgrnol 240Pu 

0. 077 8 gmol 239/240pu + 
Ci 239pu 

o .134 gmol, 239/24opu 

CL 24opu 

Taking the inverse of the final two terms, 
Ci __ 239pu Ci 240pu • · 239/24opu 

12.8 ------ + 7.44 ------ = 20.3 Ci · · 
gmol __ 239/24opu gmol z39/24opu gmol . 239/24opu 

or 

o. 049 grnol 239/240pu 
Ci 

4.2 CANISTER -SLUDGE COMPARISON CALCULATIONS 

4.2.1 Previous Canister Sludge Calculations 

Comparisons were made from values calculated from recent canister sludge 
sampling with past calculations (Pearce 1997) derived from N-fuel ORIGEN runs ; 
For example, taking KE Basin canister sludge, it is assumed all KE canister 
sludge consists of corroded N Reactor fuel elements. In other words, 1 kg 
N-fuel is equal to I kg dry canister. sludge. The concentration contribution 
for each chemical constituent is taken from (Willis, Praga 1995). Total 
constituent values are given per total mass fuel. Since the canister sludge 
volumes are given on an as-settled sludge basis, an as-settled basis for fuel 
wash sludge needs to be determined. Average density values are given for 
as-settled (wet) and as-centrifuged (assumed dry) KE Basin sludge .in 
WHC-SP-1182 . The two average den·sity values (where Pdr = 1.52 g/cc and . 
P~et = 1.39 g/cc) correspond to a weight fraction of, 0.82 kg dry sludge per kg 
or as-settled sludge as shown below : · 

(1/ Pwet - 1) X = __ ....;._.;___.,..._;;: 
{ 1/ Pctry - i) 

{1/1.39 - 1) = 0.82 
{1/1. 52 - 1) 
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The arithmetic average density for canister sludge is taken to be 
2.0 g/cc (Baker memo 9654989 dated November 1, ·1996). Therefore, the total 
mass (in kg and Ci) of KE Basin canister sludge is determined as follows: 

Total kg o~ component i in canister sludge= 
x . kg component i x kg N-fuel x 

1 2. 26 x 106 kg N-fuel kg dry cani ster sludge 

0.82 kg dry canister sludge x 
kg wet canister sludge 

2000 kg as-settled canister sludge x 
m3 we~ canistez sludge 

3 .. o m3 wet: canister sludge 

where: 

Xi is the total amount of chemical constituent 1 1n both the East and 
West Basins as listed in Table 2.1 on Page 7 of WHC-SD-SNF-Tl-009, 
Rev. 0. Also listed is the total N-fuel, 2.26 x 106 kg, which accounts 
for the total N-fuel in both East and West Basin. 

Total · Ci 6f isotope j in canister sludge= 
Ci isotope j 

y j -------------=--------=:-------- X 
1. 14 x 106 (KE ) or 9 . 50 x 10~ (KW) kg N-fuel 

kg N-fuel x o. 82 kg dry canister sludge x 
kg dr:y caniste:i: sludge kg wet canister: sludge 

2000 kg as-settled canister sludge x 
m3 w~t c an is t er s l udge 

3 . O m3 wet cani ste:r sludge 

· where·: 

Yj is . the total amount of chemical const i tuent j i n the East and West 
Bas i ns as l isted in Tables 3.6 or 3.7 of WHC-SD-SNF-Tl-009 , Rev . O. 

Table 10 presents these KE sludge const i tuent values and the values 
recently derived from the KE cani st~r sludge samples . 
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Table 10. Comparison of K East and K West Nominal Canister 
Sludge Constituents from Chemical Analyses Versus those 

Calculated for N Reactor Fuel Elements from ORIGEN. 

I I 'K!NNominal I Date: 1213Cl/97 
Rl!Cel11 Data N-l'uel Basis Recer1t Data N-fuel Basis 
Canlflers C:anfstars ~ rmrs canrstars 

~ttled Vof (1113) 3.00 3.00 1.7 1.7 
As-settled Den 111/mL 1.83 2.00 

Comconllfll Cl Cl Cl Cl 

Am241•-~1 1.94E+02 1.05E+03 5.46E+02 e.64!:+02 
81212 3.52E+01 2.9-IE+01 
Ce1-44/?r 6.91E+01 1.12E+01 4.91E+01 2.34E+OO 
Cm243/244 3.16£+01 4.!57E+OO 2.60E+OO 3.00E+OO 
Co57 1.54E+01 2.02E• OO 
Co60 3.16E+OO 1.01E+01 2.2BE+01 1.15E+01 
Cs134 4.90E+OO 4.13E+01 5.24E+oo 5.33E•01 
Cs137 2.66E+03 3.42E+04 7.28E+03 3.47E+04 
Eu162 1.11E+01 2.47£+00 3.43E+OO 2.52E+OO 
Eu1S4 3.44E+01 2.84E+02 1.01E• 02 2.91E+02 
Eu155 2.5BE+01 6.16E+01 4.66E+01 5.95E+01 
Nb9S 3.23E+OO 1.47E+OO 
Np237 4.17E-02 1.56E-01 6.04E-02 1.•0E-01 
Pu234 1.07E-.02 3.f4E+02 1.18E+02 2.65E+02 
Pu239/241 3.94E+02 9.251:+02 5.9SE+02 7.991:+02 
Ra226 '1.32E+02 2.46E+01 
Ru106/Rh 9.92E+01 1.90E+01 9.83E+01 5.96E+OO 
Sb12S 3.12E+OO 9.73E+01 2.01E+01 9.57E+01 
Sr90 5.00E+03 2.59.E+0-4 1.1eE+04 2.70.E+0-4 
Tel19 2.33E+01 7.50E+00 4.25E+OO 7.40.E+OO 
TI208 8.39E+01 1.97E+01 
IJ;.233 f.35E-01 
u.z34 1.30E+oo 2.41E+OO 1.17E+OO 2.11E+oo 
U-235 4.32E-02 9.16E-02 4.52E-02 8.28E-02 
U•236 9.36E-02 3.42E-01 1.63E-01 3.16E-01 
u-m 9.~f-0, 1.96E+OO 4.71E..01 1.63e.OO 
Y-90 2.59E+04 2.70E+04 
Pu241 1.34E+04 1.5SE+04 
Ba-137m 3.23E+0-4 3.281:+04 

Total 8.93E+OJ 1.35E+05 ·2.08E+04 1.40E+05 

Com1xment C:Mlst.rf C&nlsters Canisters canisters 
OsvBasls Ka 111.0 l(g Kil 

A.ti 4.24E-01 1.281:+00 
Al . 7J12E+01 3.70E+OO 5.07E..01 2.1DE+oo 
B 6.&1E-01 1.32E-03 1.•2E+01 V16E.()4 
Ba •.21E-01 6.88E-01 
Be 8.1~-02 3.5SE-01 1.96E-01 2.011:.()1 
81 1.63E+OO 1.92E+OO 
ca 2.14E+OO 3.201:+01 
Cd 6.B7E.O:Z 1.32E-03 6.39E.01 7.46E-04 
Cr 1.78E+OO 6.27.E-01 1.00E+OO 3.55E-01 
Cu 3.39e-01 3.61E-01 6.391:+00 2.05E.()1 
Fe 3.116E+01 2.05E+OO 1.461:+02 1.161:+00 
K 5.64E+OO 8.84E+01 ...., 5.61E+00 1.211:-01 3.82E+01 6.88E-02 
Mn 2.17E.01 1.31E-01 6.39E.01 7.44E-02 
Na 1.S<IE+OO 6.57f-03 1.52E+01 3.73E-o3 
N1 2.26E+OO 
p 6.39E+OO 
Pb 7.02E-01 3.30E.02 6.39E+OO 1.88E-02 
Se ' 6.53E.01 3.20E+OO 1.44E-03 
Sm 6.53E.()1 1.28E+02 
TI 1.31E+OO 6.39E+OO 
Zn 2.82E-01 3.S4E+OO 
'Zr 1.83E--01 3.22E+02 1.38E+OO 1.83E+D2 
u 2,32E+03 4.57E+03 2.621;+03 2.S9E+03 
Residue ' 

Tol=II 2.451;+03 4.90E+03 3.18E+03 2.78E+03 
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5,0 PEER REVIEW 

Peer review has been performe9 in accordance with the Peer Review Plan, 
Appendix A. Peer reviews were made on two draft versions of this document and 
two sets of. comments were made, the review comment record (RCR} forms with 
resolutions are documented in EDT-620797. 
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Peer Review Plan. 

PROJECT: SP.ENT NUCLEAR FUEL PROJECT 

SUBJECT OF REVIEW: K Basin Sludg~ Composit.ion 

DOCUMENTS TO BE REVIEWED 
DOCUMENT TITLE. DOCUMENT NUMBER REVISION NO. AND DATE 

K BASIN SLUDGE HNF-SD-SNF-Tl-053 draft 
INVENTORY COMPOSITION 

. '• 

.. 

SCOPE OF PEER REVIEW: 

Best estimate and bounding inventories for the K Basin.sludge constituents 
are provided in the. document to be ~eviewed (HNF-SD-SNF-TI-053)·. The 
inventory val u·es wi 11 be i r:icorporated in the Spent· Nuclear Fue 1 Project 
·Technical Oatabo'ok (HN_F-SD-SNF-TI-015) providing design bases feed 
compositions for all sludge: locations in the K Basins. The values will be 
used for analysis and modeling in support of.the sludge disposal project · 
design and safety bases; 

The peer review is ihtended to ensure that appropriate values for the K 
Basin sludge compositions are provided to the SNFP Technical Databook for 
subsequent application to SNFP sub-project .design efforts. · The scope of 
the -review should evaluate if the best available information has been used 
and that the methodology used to calculate nominal and bounding values is 
technically sound. Assumptions used must be clearly documented and soundly 
based. Results should be traceable to and consistent with recorded data, 
and the data used should be traceable to their origin. Where inferences 
are drawn and conclusion made, they should be soundly based and documented. 
A~curacy of calculations should be spot checked. • · 

PEER REVJEW REQUIREMENTS: 

Comments shall be documented on a review comment record [RCR] • . 

~-
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PEER REVIEWERS: 

D. J. Trimble: Metallurgical engineer wjth exp~t ience in materials and SNF 
characterization including evaluations of SNF storage canister c·ontents. 
His review should ensure that assumptio~s about KW sludge are .consistent 
with previously documented and accepted work. 

s. L. Hecht: Mechanical engineer w~th extensive nuclear experience in data 
evaluation. 

R. B. Baker: Mechanical engineer with extensive nuclear fuel experience 
including SNF sludge characterization . 

LEVEL' OF EFFORT: 

Level: of effort should be 16 fo 32 hours per reviewer using charge .code 
LB032 . 
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Reviewer printed name and signature) Date -' 

*The May 1997 draft to this document was reviewed. Review comments and 
resolutions were documented on RCRs and submitted to the SNF Project 
files under EDT 620797 . 

--¥~ See. ~DT G2o71? . 
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