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Dear Mr. Watkins:

Fax # IFU

NIN 7540-014317-7368 10099-101 GENERAL ER~VICS ADMINISTRATION

The purpose of this letter is to provide the WSRC recommendation for High Level Waste
(HLW) tank closure, in accordance with the three criteria that NRC has provided to DOE
for clssifying HLW as incidental waste. The HLW tanks have been divided into two
categories (14 tanks in Category 1 and 37 in Category 2) which are discussed in this
letter.

The three NRC criteria for incidental waste determination are as follows:

1. 'The HLW has been processed (or will be further processed) to remove key
radionuclides to the maximum extent that is technically and economically
practical."

2. 'The waste will be incorporated in d solid physical form at the concentration that
does not exceed the applicable concenuration limits for Class C low-level
radioactive waste, as established in 10 CPR 61."

3. "The waste will be managed, pursuant to the Atomic Energy Act, in a manner that
satisfies the safety requirements comparable to the performance objectives
established in 10 CFR 61."

The current plan is to perform Standard Waste Removal on all tanks. Standard Waste
Removal consists of hydraulic cleaning with slurry pumps followed by spray washing.
For tanks that are predicted to meet the performance objectives (e.g., 4 mrem per year for
a person drinking water at the seepline), no further waste removal i planned. For tanks
or groups of tanks that are predicted to exceed the performance objcves with only
Standard Waste Removal, some form of Enhanced Waste Remo will be required to
ensure that the tanks or groups of tanks meet the performance objectives. This approach
has been documented in the Tank Closure Plan, which has been approved by SCD)HEC
and EPA, and it should satisfy the NRC Criteria I and 3 for incidental waste
determination.

WSRC recommends that the 51 HLW tanks at SRS be put into two categories as follows:
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CateIgy 1: These tanks are identified in the attached Table 1. These 14 tanks are
expected to meet the DHECIEPA agreed tD performance limits at the
seepline without enhanced cleaning.

Caegoz 2: The remaining 37 tanks fall into this category. They are expected to meet
the required performance limits with enhanced cleaning.

Both Category I and 2 tanks or closure groupings of these tanks will be supported by a
performance assessment as required by the Tank Closure Plan to demonstrate that the
performance limits are satisfied. The number of tanks in each category is expected to
change as tank specific performance assessments are completed. The attachment
provides sludge concentration estimates for each tank.

To meet the Class C low-level radioactive waste conditions cited in criterion 2 (above),
specially preaed grout will be added to the radioactive sludge heel in each Category 1
tank to blend winth and create a resulting waste form which satisfies the specified
concentration limits. Table 1 identifies the estimated amount of grout required for each
of these tanks. Initial ualiative tests conducted at CTL Laboratories show good
propensity for mixing etween sludge and grout. Further quantitative tests are planned to
justify the use of concentration averaging.

The 37 Category 2 tanks will require enhanced cleaning to meet the sseeline performance ok
limits. Following this enhanced cleaning, it is expected tat any remainng waste will be
incidental waste under the NRC interpretations. Mhe cost of this enhanced cleaning is
currently estimated to be approximately $800,000 per tanke

In summary, WSRC recommends proceeding with planning to close the Category 1 tanks
identified in Table 1 by mixing of the waste and grout in order to satisfy the Class C
concentration limits. The Category 2 tanks will be de-inventoried and cleaned to meet
the Tank Closure Plan performance objectives, and through this process, the remaining
residual waste when combined with grout should be classified as incidental waste.

If you have any questions on this subject, please direct them to D. T. Bignell or T. J. LUx
of my staff

Yours v.rMA~y,

A. B. Scott, Jr.
Vice President and General Manager

TJL.cks

Attachment
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Table 1
Tanks Predicted to Be Below Performance Limit (4 mrem/yr)

With 1000 Gallons (About 1/4 Inch) Residual Sludge

Tc-99
Inventory

(Ci)Tank

17
18
19
20
23
25
26
27
28
44
45
46
47
50

1.8E+0O
2.1E+00
8.3E-01
8.3E-01

0.OE+00
4. 1E+00
4.1E+00
4. 1E+O0
4.1E+O0
4. 1E+00
4.1E+00
4.1E+00
3.4E+00
0.OE+00

Np-237
Inventory

(Ci)

0.0E8+00
0.0E+00
0.OE+00
0.OE+00
O.OE+00
0.OE+00
0.OE+00
0.OhO00
0.OE+00
0.01L+00
0.OE+00
0.OE+00
0.OE+00
0.OE+00

Tc-99
Seepline Dose

(mRenmyr)

0.22
0.26
0.10
0.10
0.00
0.49
0.49
0.49
0.49
0.49
0.49
0.49
0.41
0.00

Np-237
Seepline Dose

(mRemlyr)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Sum of
Alpha

Nuclides
(nCilgm)

30,213
31,930
5,270
5,270

0
68,308
68,308
68,308
68,308
68,308
68,308
68,308
75,342

0

Inches Grout
to meet 100
nCi/gm with

1000 gal waste

12.5
13.2
2.2
2.2
0.0
28.2
28.2
28.2
28.2
28.2
28.2
28.2
31.1
0.0
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Attachment
Sludge Concentration Estimates

This attachment presents concentration estimates for the sludge in each waste tank. It
also presents estimates of the computed concentration if certain amounts of sludge were
left behind and averaged with the mass of the tank, and the amount of grout that would
need to be added to a known amount of sludge so that the mixture would equal Class C
concentration limits. Plans are to add this grout to the tank through the center riser and
allow it to flow over the waste, mixing naturally as it flows.

The estimated concentrations used in this study are from the Waste Characterization
System (WCS), a recently developed database.' For actinides, the WCS estimates are
based on canyon accountability records of discarded waste, which were tracked to
specific waste tanks.' For fission products, the WCS estimates are based on known
fission product distributions in spent fuel and target assemblies from the reactors.3 For
salt tanks, concentrations were estimated based on sludge tanks known to contain
similar waste (For example, the concentration of components in the sludge in Tank 20
was estimated to be the same as Tank 19, because of the similarity in the history of the
two tanks).

1. Sludge Concentrations
The detailed results are prosestaed in Table 2. The first 3 pages of this table presents
the concentration ratios for each radionuclide that has a Class C limit (26 radionuclides
in all). Each number presented represents the ratio of the concentration of that nuclide
in that tank to the Class C limit. For example, on the first page, row 'Tank 1,
column *Sr-90," the number "1.71' means that the estimated concentration of Sr-90 in
Tank I is 1.71 times the Class C limit for Sr-90, which is 7000 curies per cubic meter
(see the bottom of the table).

For transuranics, the Class C limit is 100 nCilgm for all alpha emitting radionuclides
with half lives greater tand 5 years. In addition, there is a separate limit of 3500
nCi/gm for Pu-241, which Is a beta emitter. Although Table 2 presents factors for
individual transuranic radionuclides, the actual limit is for the sum of the transuranic
radionuclides excluding Pu-241. This sum is shown on page 4, labeled 'Factor for
Sum of Alpha Nuclides." As can be seen from this column, alpha concentrations in
HLW sludge range from about 50 to 100,000 times the limit of 100 nCL'gm,
representing concentrations in the range of 5,000 to 10,000,000 nCilgm. For example,
the concentration of alpha emitting nuclides in Tank 20, the first tank planned for
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closure, is estimated to be 5270 nCi/gm. Thus, Table 2 reports the factor for Tank 20
to be 52.7 times the limit cf 100 nCilgm.

The only tanks in which the waste is within Class C concentraitons are tank 23, the
RBOF receipt tank, which has never received HLW, and Tank 50, the Saltstone feed
tank (ITe waste in Tank 50 is approved for near surface disposal in Saltstone). The
primary of Tank 16 has been cleaned, but considerable quantities remain in the
annulus, which needs to be assessed. The table shows no estimates for Tanks 48 and
49, which are UTP tanks. The ITP precipitation process concentrates actinides, so the
precipitate in this tank is expected to be above 100 nCi/gm of alpha-emitting
radionuclides.

2. Concentration Averaging Using the Tank Wall

Page 5 of Table 2 shows the results of concentration averaging for each tanks. The
leftmost column shows the cencentration factor relative to Class C for no concentration
averaging. The other columns show the factors for 1000 gallons sludge, 100 gallons
sludge, 10 gallons sludge. One thousand gallons of sludge is the approximate amount
of sludge that is expected to be left if waste is removed from a tank using the standard
techniques of bulk waste removal and spray washing.

For each quantity of sludge, the factor is shown if credit is taken for the floor of the
tank (assumed to be a circular 3/8-inch steel plate that is 85 feet in diameter) and for
the floor of the tank plus the wall (a hollow cylinder 3/8-inch thick, 33 feet high and 85
feet in diameter). Note that the dimensions are approximately that of a type IV tank.
For completeness, the exact dimensions of each type of tank should be used, but this
will introduce a small change relative to the large factors in this analysis.

As can be seen from Page 5 of Table 2, all tanks with HLW sludge would be above
Class C limits with 1000 gallons of sludge, taking credit for the floor only. Tanks 19
and 20 would be about hal! of the Class C limit taking credit for the floor plus walls.
By comparison, with only 10 gallons of equivalent sludge remaining, most tanks would
be below Class C taking credit for the floor only.

3. Taking Credit for Grout

The rightmost columns on Page 5 present the amount of grout (assumed density of 1.6
gram per cubic centimeter) that must be credited to reduce the calculated concentration
to the upper Class C limit of 100 nCilgm. As in the leftmost columns, the results are
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presented for 1000, 100, and 10 gallons of residual waste. The calculation does not
take into account the mass of the tank steel, although this would have only a small
effect on the computed heights.

For most tanks, the amount of grout needed with 1000 gallons of sludge is quite high.
The range is from about 2 inches (for tanks 19 and 20) to 3863 inches for Tank 30 (For
this tank, even a tank full of grout is not sufficient). The amounts of grout that must
be credited with 10 gallons of sludge are modest, ranging from 0.02 inches to 39
inches.

4. References

1 J. R. Hester, NHigh-Lzvel Waste Characterization System,' WSRC-TR-96-0264,
DRAFT of September 1996

2 M. C. Chandler, 'Estimated Sludge Inventory for Individud4 Tanks,' WSRC-TR-94-
0191, Rev. 1, 30 August 1996

3 Tables m and IV of 0. K. Georgeton and J. R. Hester, TCharacterizadon of
Radionuclides in HLW Sludge Based on Isotopic Distribution in Irradiated
Assemblies,' WSRC-TR-94-0562, 27 January 1995,
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Exept rh noted, aft numbe rs ofted are factors relative to Clan C Umbt-
Tunk C.14 N.9 NM3 Sr-90 Nb-Ul Tc4S9 r 129 Cst137 LU-232 TU.232

1 0.00 0.00 0.00 1.71 0.00 1.58 0.00 0.18 0.01 0.00
2 o.oo 0.00 0.00 0.94 0.00 1.00 0.00 0.10 0.01 0.00

0.00 0.00 00 o 0.44 0.00 044 0.00 0.05 0.00 0.00
4 0.0 0.00 0.00 2.28 0.00 1.68 0.00 0.24 0.01 0.00

Q 0.00 0.00 0.00 1.64 0.00 1.29 0.00 0.16 0.01 0.00
6 0.00 0.00 0.00 315 0.00 2.49 0.00 0.33 0.02 0.00

0.o0 0.00 0.00 0.25 0.00 0.24 0.00 0.03 0.0 0.00
I 0.00 0.00 0.00 0.64 0.00 0.48 0.00 0.07 0.00 0.t0
II 0.00 0.00 0.00 1.05 0.00 112 0.00 0.11 0.01 0.00
10 0.00 0.00 0.00 0.S4 0.00 0.56 0.00 0.06 0.00 0.00
11 0.00 0.00 0.00 1.82 0.00 1.03 0.00 0.15 0.00 0.00
12 0.00 0.00 0 0 1.84 0.00 1.16 0.00 0.16 0.00 0.08
13 0.00 0.00 Q.00 0.67 0.00 0.49 0.00 0.08 0.00 0.00
14 0.00 0.00 0.00 1.82 0. 1.70 0.00 0.18 0.01 0.03
1S 0.00 0.00 O.S0 1.S1 0.00 1.25 0.00 0.16 0.00 0.07
16 Nob 5 NoteS NoteS Note5 N* 5 NoteS NOW 5 NOWS Note S NtS5
17 0.00 0.00 0.00 0.02 0.00 0.01 0.00 0.00 0.00 0.00
18 0.00 0.00 0.00 0.02 000 0.01 0.00 0.00 0 .00 0.00
10 0.00 0.00 0.00 0.01 0.00 0.01 0.00 0.00 0t00 0.00
20 0.00 0.00 0.O0 0.01 0.00 0.01 0.00 0.00 0.00 0.00
21 0.00 0.00 0.00 .O-38 0.00 0.18 0 O.00 0.03 0.00 0.00
22 0.00 0.00 0.00 .3 0.00 0.18 _0.00 0.03 0.00 0.00
23 0.00 0.00 0.00 0.00 O00 0.00 0.00 0.00 0oo 0.00
241 0.00 0.00 0.00 0.67 0.00 0.49 0.00 0.05 0.00 0.00
25 1 0.00 0.00 0.00 0.05 0.00 0.03 0.00 0.01 0.00 0.00
26 0.00 0.00 0.00 O.05 0.00 0.03 0.00 0.01 O.0 0.00
27 0.00 0.00 0.00 0.05 0.00 0.03 0.00 0.01 0.00 0.00
29 0.00 0.00 0.00 0.05 0.00 0.03 0.00 0.01 0.0 0.00
29 0.00 0.00 0.00 06 0.00 0.49 0.00 0.06 0.00 0.00
30 0.00 0.00 0.00 2.90 0.00 1.15 0.00 0.24 0.00 0.00
31 0.00 0.00 0.00 0.67 0.00 0.49 0.00 0.05 0.00 0.00
32 0.00 0.00 0.00 2.5 0.00 1.28 0.00 0.21 0.00 0.00
33 0.00 0.00 200! 3.48 0.00 1.7 0.00 0.30 0.01 0.00
34 0.00 0.00 0.00 .14 0.00 2.LT 0.00 0.43 0.02 0.00
35 0.00 0OO -r'.C0 3.44 0.00 1.57 0.00 0.26 0.00 0.00
36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
37 0.0 0.00 0.00 0.67 0.00 0.49 0.00 O0. 0.00 0.00
3B 00.00 00 0.00 0.78 0.00 0.31 0.00 0.06 0.00 0.00
39 000 0.00 0.00 193 0.00 1.62 0.00 0.32 0.00 0.00
40 0.0 0.00 0.00 0.05 0.00 0.03 0.00 0.00 0.00 0.00
41 0.00 0.00 0.00 0.24 0.00 .11 0.00 0.02 0.00 0.00
42 0oo 0.00 0oo 0.74 ooo 0.48 0.00 0.06 0.00 0.03
43 00 0.00 0.00 0.78 0.00 0.31 0.00 0.05 0.00 0.00

0.00 0.00 0OO 0.06 0.00 0.03 0.00 0.01 0.00 0.00
45 0.00 0.00 0.00 0.0 .00 0.03 0.00 0.01 0.00 -O.O
486 0.00. 0.00 0.00 0.0 000 W 0.00 0.01 0.0 0.0
47 0.00 0.00 0.00 0.04 0.00 0.02 0 .a OA.0 0.00 0.00
48 NoteS NoteS NoteS NoteS oteS Note 6 Not5S NoleS No 5S N otS

No S Not Note 5 Note ob K* 5 Note S Nte 5 Not Note S Note S
so0 oA 0 .00 0 .00 0 .00 0 .00 0.00 O .m 0.0 0.00 0.00
51 O.0 0.00 00 0.04 0.00 0.03 0.00 0.00 0.00 0.00

Class C QOOOE400 2I200E402 7.0-" 44 7.000E+03 2.000E.01 3OOOE-00 I OOOE02 4.0OE+.03 100 100
I Umft Clma3 CI m3I C1mSI Ctrm&3 CifmSI Cimn3 CUm'3 CUtu'3 nCam1 j nCU0 m

I
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Except whr noted, a numnbers wroted are factors relative to Clas C Umft_
Tank U-233 U-234 U-235 U-M36 U238 NP-237 Pu-23J Pu-239 Pu_240 P_241

1 0.00 t.O0 0.02 0.00 0.39 0.56 0.00 116.47 25.96 1.25
2 0.00 0.00 .01 0.00 0.13 1.34 0.00 124.89 27.83 0.78
~3 ~ 0.00 0.00 0.01 0.00 0.16 1.22 0.00 76.68 17.13 0.68-
4 0.00 0.00 f(all 0.00 0.50 0.45 0.00 6938 19.93 _ 43
S 0.00 0.00 0.02 Q0 0.45 016 0.00 67.06 20.74 1.34
6- 0.00 0.00 02 0.00 0.62 0.21 0.00 63.03 215 2.64
7 0.00 0.00 0t. 0.00 0.23 0.21 0.00 92.27 21.98 1.61
a 0.00 0.00 0.01 0.00 0.39 0.16 0.00 111.72 26.25 468

Q.00-_ O.Q 0.01 0.00 0.19 1.32 0.00 41.05 9.15 0.25
10 0.00 o.o 0.01 0.00 0.16 1.35 0.00 97.68 21.77 0.68
11 0.18 0.15 .oo 0.02 .01 -0.10 1 m7A 12J.15 8032 7.4
12 .27 0.21 O.00 0.02 0.04 0.47 7,1902 137. 76O 27.40
13 1.02 0.14 0.00 0.01 0.05 0.37 1.099.03 36.54 107 2.65
14 0.90 0.12 00t1 01 0.19 t.32 485.93 145.27 48.77 2.02
15 0.91 0.25 0.00 0.02 0.00 0.23 3.194.98 60.09 38.69 60
16 Note 5 NteS NKte 5 Ne5 Note S Note 5 Nae S Note 5 Nat S Nate S
17 0.00 0.00 0.00 0.00 0.11 0.00 0.00 62.44 16.48 314
1a 0.00 0.00 0.00 OO0 0.12 0.00 0.00 72.58 1843 .07
1S 0.00 0.00 0.00 0.00 0.07 0.00 0.00 43.00 0.60 17.9g
20 0.00 0.00 0.00 0.00 0.07 0.00 0.00 43.00 9.60 17.99
21 0.30 0.30 0.00 0.06 0.00 O.l6 1,511.02 1.9 1.09 0.62
22 0.90 0.32 0.00 0.05 0.01 0.20 12.70 0.00 0.00 0.00
23 0.00 Q 00 Q 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
24 1.02 0.14 !.' 0.01 0.06 0.37 1,099.03 3.U 15.07 2.65
25 0.00 0.0 0 .00 0.00 0 .14 0.00 0.00 16t.16 35.98 2136
26 0.00 0.00 .ro 0.00 0.14 m00 0.00 161.16 35.98 23.3
27 000 o 00 -. oO 0.00 0.14 0.00 0.00 161.16 35.98 23.36
2 0.0 0.00 0.00 0.00 0.14 0.00 0.00 161.16 35.98 23.8
29 1.02 0.1 0.00 0.01 0.06 0.37 1.099.03 38.54 157 2.65
30 0.00 0.34 0.01 0.06 0.00 0.15 65,513.29 566.45 406.40 1235.51
31 1.02 0.14 0.00 0.01 0.05 0.37 1.099-.03 3854 15.07 265
32 0.00 .116 100 0.04 0.00 0.07 24,695.68 22150 170.14 255.93
33 0.00 O.O 0.02 0.00 1.41 1.17 0.00 169.3 37.82 22.96
34 0.00 oo 00 0.01 0.00 *1.06 0.J2 0.00_ 38.16 5 364
35 1000 026 8 000 I 0.08 0.00 0.09 37.2438 3 0 239.97 U6.3
38 0.00 0.45 0.01 0.16 0.00 0.13 36.753.44 302.6 240.35 319.06
37 1.02 0.14 0.00 0.01 0.06 0.37 1 3 1507 2.65
39 100 0.44 0.01 0.10 1 -00 0.23 2,64.43 232 14.7 30.01
38 i 0.00 1 39 0.01 0.0 0.00 0.15 LA3823 574. 399.05 1,044.52
40 0.09 0.03 0.00 0.01 0.11 - 0.02 129.4 J 200 1J . - .J7
41 1 0.00 0.06 0.00 0.02 0.00 0.17 914U 0.00 0.00 0.00
42 1 0.37 0.14 0.00 0.02 0.08 0.11 1.382.44 6357 22.15 4.I
a4 I 0.00 C.4 0.01 0.10 0.00 0.23 26843 22.32 14.74 30.01
44 1C00 0.00 am0 G 0.00 114 a.00 0.00 181.1 3598 238
45 0.00 0.00 O.uG 0.00 0.14 0.00 0.00 161.16 35.98 23.38
46 0.00 0.00 O 0.00 10.14 0.00 0.00 161.16 35 2336
47 0.00 0.00 .00 0.00 111 0.00 0.00 172.60 _ 8.U 20.03
48 Nbe 5 NkteS NOWe S Nkt45 Nte 5 e NoteS NotS I I SO 5 No NoteS
9 Note S Notk S No S NktS N* SS NoteS Note S Note 5 Note 6 NtS S

s0 0.00o 0.00 1.00 0.00 1.00 0.00 0.00 0.00 I 000 00
51 0.04 -.C2 too ono 0.11 Wlo l 7 .18 17S- -V

c- " C 100 100 100 100 100 100 100 100 1_00 3500
Lmit nClpm nCUpm K nCvQm nCyi.p nC pm nCyom nC1vgm n Ir m
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ExcApwh re noted, all numbom g ortd are fator uulfts to ClanCUmfs

Tank Pu-242 IAm-241 Ar.241 Amk- m Cm-24 Cm.245
1 0.01 1t4.U 1,S12.U2 1.93 0.40 0.00
2 0.01 157.99 947.51 1.1e 0.20 0.00 _

3 0.00 114.17 420.4 0.53 0.10 0.00 _

4 0.00 189.11 1.664.51 2.18 0.60 0.00
S 0.01 176.11 1,261.38 1.62 0.38 0.00
6 0.04 297.16 2,457.52 3.19 0.80 0.00
7 0.01 197.11 217.14 0.27 0.06 0.00
3 0.03 24&56 459.35 0.60 0.17 0.00
I 0.00 51.39 -1064.09 1.33 0.22 00 -

10 0.00 130.17 523.9 0.65 0.17 000
11 0.17 4.891.64 21. 0.75 532 0.00 _ = ___

12 0.11 Z1686.08 727.78 0.87 4.97 0.00
13 0.01 33.53 340.79 0.41 1.42 0.00 _

14 0.01 308.19 1,525&27 1.90 1.U 0.00
15 0.03 1,006.16 748.81 0.88 .17 -0.00
18 Note S Nts Not e5 NotlS NoteS Note _

17 0.02 223.07 0.00 0.00 0.00 0.00
IS 0.02 2?d.15 0.00 0.00 0.00 0.00
Is 0.02 0.00 0.00 0.00 0.00 0.00
20 0.02 0.00 0.00 0.Q0 0.00 0.00 __o__

21 0.00 38.94 7.48 0.10 1.13 0.00
22 0.00 0.00 79.24 0.1Q 1.15 0.00
23 0.00 0.00 0.00 0.00 0.00 0.00
24 0.01 334.53 340.79 0.41 142 0.00
25 0.01 48578 0.00 0.00 -002 0.00 -

2 - 0.01 485.78 0.O0 0.00 0.02 0.00
27 0.01 48U.78 0.00 0.00 0.02 0.00
20 0.01 485.78 0.00 0.00 0.02 0.00
29 0.01 334.53 340.79 0.41 1.42 0.00
30 0.27 25.315.03 713.72 0.90 10. 0.00
31 0.01 334.53 340.79 0.41 1.42 0.00 -

32 0.38 10,281.34 780.02 0.96 8.12 0.00
33 001 23.0? 1 .42 2.49 1.13 0.00
_4 0.01 516.89 2,205.41 303 1.32 0.00 = _

35 0.54 15,674.41 957.17 1.20 1139 0.00 Q
36 0.52 14. .20 0.00 0.00 0.00 0.00
37 0.01 33.3- 340.79 0.41 1.42 0.00
38 0.03 1.026.39 138.66 0.17 2.78 0.00 -

39 1.00 27029.05 1,004.76 126 13.80 0.00
40 0.02 204.31 8.28 001 0.12 to0 -_

41 0.00 0.00 46.31 0.08 0.81 0.00 --

42 0.02 4j2.42 277J2 0.33 - .02 0.00
43 0.03 1,028.39 13.15 0.17 2.76 0.00

0.01 485.78 0.00 0.00 0.02 0.00
46 0.01 485.78 0.00 0.00 0.02 0.00
48 0.01 45.786 0.00 0.00 0.02 0.00
47 0.01 52.1S 0.00 0.00 CQ01 00 -m

48 Note Now 5 NoteS Note Not5 tNot5e -

49 Note t Note S NoteS NoteS NoS -

SO 0.00 0.00 0.00 0.00 o0 0.00
51 0.02 212.76 6.04 0.01 0.09 0.00

Clan C 100 tO Ica 100 lo0 100
Liit nCgom nCCUpm nCpgm I nCeugm nCFr m
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_ Sum f _ Hghest
-Alp Alpha Factor Non-afpha

Nucildso Nuclide Above nuclide
(Factor with Clan Cfor wbth
Above Highest non_____ highest

Tank Cas C Fsdo nuclide Feor
1 1A2.99 Am-241 t 1.71 o0
2 1261.08 Am.241 1.00 Tc49 = =
3 30.82 Amr241 0.6t PuY241
4 1,6t.68 Am-241 2.43 Pu-241
5 1,548.S3 Am-241 1.U4 Sr40s
6 244.S5 Amz241 3.15 Sr-g
7 529.2'0 Am-241 - 1.61 Pu*241
I U7.26 Am-241 U468 Pu241
* 1,'64.75 Am-n241 1.12 Tc.99
tO 75J.97 Am241 0.68 Pu-241
II 17,566.80 Pog 76.54 Pu-241
12 10,305.81 PR-238 27.40 Pu-241
13 1,U2 A Pa-238 265 Pu-241
14 2,517.34 Am241 2.02 Pu-241
16 5,OU1 PuM 8.20 Pu-241
16 ilow5 NA NoteS NA
17 302.13 Am-241 3.14 Pu-241
i1 319.30 Ani.241 - 3.0 Pu-241
19 5Z70 Pu.239 17.99 Pu- 2J.
20 52.70 Pu-239 - 17.99 Pu-241
21 1,632.60 Pu-238 0.62 PU-241
22 1.320.C7 PU 23B _ 0.37 Sro t
23 0.0 NA 00 NA
24 1,829.41 Pu-238 2.65 Pu-241
25 83.08 Am-241 23.36 Pu-241
26 683.08 Am-241 23.36 Pa-241
27 683 8 Am241 23.36 Pu-241
28 6W.R Am-241 2336 Pu-241
21 1,60 41 Pui-238 2.65 Pu-2411
30 13.,27.78 Pu.238 _ 1.235.51 Pu-241
31 1jW.41 Pu-235 2.65 Pu-241
32 36,167.51 Pu-238 255.93 Pu-241
33 .5U9Il Am241 _ 22.96 Pu-241

239.58 Am-241 22.64 Pu-241
35 1P4,852. 57 MAX 426.31 Pu-241
38 52,051.92 Pu-238 319.06 PU-241
37 1,629.41 PU-238 -2.65 Pu-241

j .30 PUo38 30.-1 Pu241
39 W8362.77 Pu-235 j,044.52 Pu-241
40 423.94 Am U1 T75 P-241
41 S62O0 Pu-238 0.24 -&40-
42_ 2ZM9 Pu-m 4.U3 Pu-241
43 14,07Z30 Pu-236 30.01 Pu-241
U 4 8308 Am2241 .36 Pu-241 -

4S _UR An-2 1 23.36 Pu-241 -

40 683.08 Am-241 23.36 Pu-241
47 g4L Am-241 20.03 Pu-241
48 N&S NA - NoteS NA
49 Nobe S NA Note S NA

-0 f.0 NA 0.00 NA
it 412.12 AM-241 2t7 Pu241

1assC 100 100
Umft RcVhm nI -CUsm
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- - 1 1 - I - -- 4 - - _I

. - - - -. - - 9ht of Grout in Incehs to f

Fhdr R.etis to Cla'ieC Um Teking Credit for Tnk S res ConcenitontoC
- No cred 1000 gai 10G0 oil 100 g 100 gal ..igal 10 gl Gallons ofWa

Uank for stucbse Floo Floorwa For Fkoor*"l Floor Florwll I,0 1001 1

1 1,842.99 40.55 1fjq 4.06 1.59 0.41 0.16 76.2 7.61 0.76

2 1,261.08 27.74 11.36 2.78 1.00 0.28 0.11 5209 5.21 0QS2

3 630.82 13.85 5.68 1.39 0.64 0.14 0.05 26.05 2.61 026

4 1,368.68 43.27 17.70 4.33 1.70 0.43 0.17 _1.23 6.12 0.61

5 ~1,54.53 34.07 13.94 3.41 1.34 0.34 0.13 63.25 6.40 0.4

6 62.5 -58 25.60 6.2 2.45 0.63 0.25 117.49 11.7 1.17

7 529.30 11.64 4.70 1.17 0.48 0.12 0.05 21.88 2.19 0.22

1 847.2 18.64 7.63 1.87 0.73 0.19 0.0t 34.9 3.50 0.35

9 1,180.75 25.71 10.52 2.57 1.01 0.26 0.10 48.27 4.63 0.48

10 M7I.1T 17.07 6.Y8 1.71 0.67 0.17 0.? 32.05 3.20 0.32

11 17L556.60 386.25 158.01 38.68 15.14 3.86 1.51 725.15 72.52 7.25

12 110 305. 226.73 22.75 22.6Q 8.9 2.27 0.t9 .66 42.57 US

Is JU9.41 . 25 16.46 4.03 1.58 0.40 0.18 75.56 7.58 0.76

14 2,517.34 e3 22.66 5.54 2.17 0.55 0.22 197 10.40 1.04

1S 5.07431 111.63 456 11.17 4.38 1.12 0.44 209.58 20.96 2.10

16 No5 Nte 5 S Note S NoW 5 Nob S Note S Note S Ne S Note 5

17 302.13 6.65 272 0.67 0.26 0.07 0.03 1248 125 0.12

l9 319.30 7.02 2.67 0.70 0.26 0.07 0.03 13.19 1.32 0.13

1o 52.70 1.16 _.&_ 0.12 0.0a 0.01 0O. .16 0.22 0.02

20 52.70 1.16 0.47 0.12 0.05 Q01 0.00 218 022 02

21 1,632.50 3$.92 1459 3.59 1.41 0.36 0.14_ 7.43 6.74 0.67

22 1320.67 29.05 11.9 2.91 1.14 0.29 0.11 54.55 U4S 0.65

23 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

24 1.629.41 40.25 16.48 4.03 1.658 0.40 0.18 75.58 7.58 0.76

25 683.08 15.03 6.15 1.50 0.69 015 0.06 28.21 2 2 0.28

26 683.08 15.03 6.15 1.50 0.59 015 0.05 2821 2.82 0.28

27 633.08 15.03 6.15 1.50 0.S9 0.15 0.06 28.21 2.82 0.25

28 683.08 15.03 6.15 1.50 0.69 0.15 0.06 252 2.82 0.28

29 1,629.41 4025 16.48 4.03 1.58 0.40 0.16 75.56 7.56 OJ6

30 9527.78 2 64: 2059 60.67 20.58 8.07 3862.99 386.30 38.63

31 1,02.41 40.25 16.46 C03 1.58 0.40 I 0.16 75.S6 7.56 036

32 I38,187.51 795.69 325.51 79.64 31.11 7.i6 3.12 1493.83 149.38 14.94

33 52.542.t1 55.94 22.89 5.60 2.19 0.56 022 105.03 10.50 1.05

34 12 039.58 64.67 26.46 6.47 2.54 0.65 025 121.41 12.14 1.21

35 * 6452S7 1,20236 491.t7 12Q034 47.14 12.02 4.71 2251.32 225.73 22.57

38 562,051.2 1,14514 _ 4 7 114.62 _ 44.9 11.45 4.49 2149.91 214.99 21.50

37 1t29.41 40.25 1.4 .03 1.58 0.40 01 B 7i5. 7q Q.6

38 4 0723 89.59 36.C5 8.97 3.51 0.90 1 0.35 16820 16.U82 U

39 t 8377 1,65.28 8IO.s 198.78 77.08 19.68 7Ji1 3690.96 369.10 36.91

40 43. 1.33 3.82 0.93 0.37 0.O9 _ .04 17.61 1.75 0.1t

41 12oe 21.17 6US 2.12 0.83 0.21 39.74 397 0.40

42 2f2l219 48.69 20.00 .69 1.2 0.49 0.19 91.76 9.18 0.62

43 072.30 69.59 36.65 697 3.61 0.9 0.35 188.20 16.62 1.68

U4 Z683.08 15.03 .15 .59 0.15 0.06 28.21 22 028

45 65306 15.03 61S 1.50 0.69 0.15 0O. 28.21 2.82 0.26

a 61U0 _ 15.03 6.15 1.50 0.59 0.15 6.oe 2 -i 2.U2 0o

47 763.42 16.68 6.76 1.66 0.65 0.17 0.06 31.12 311 0.31

48 Note5 NoteS NO 5 NoteS 5Note NoteS NotS NoteS Noe6 NoW 5

48 Note5 Note - NoteS NootS NotNNo5 tS eS No56 . t 5 Nt 5

s I 0.00 -0.0 0.M0 o0 0.00 0A .00 00 0.00 0.00

61 41212 9.07 3.71 0.9 0.36 0.09 0.4 17.02 1.30 0.17

Urn_
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3 Waes fTa b..
4 . _

I Formn7ula kbr emlon hmn lak nCUom.
9 * onns1EOOsCMXOOognft)

11 P lAlpha ndIdes Lqdu*de tD urnlc miclbid dxa at Pii 241.
12 b beta smhWnd ha 4 sep ar| .

14 tslhor7ula b calculae heuImh dut I

Is ' _ s *W^YdUM SFed or1n.6 523S _____
IT - - - - --a-tb ,bdele'

19 #whih ra M*~ .A

21
22

-2

39 W2)F ho~ Rcoduduon wtwn Ck on~

30 10Ood I 10vl 10 Gil
31 FAw 0.022 1 4.O20=2 2OE-04
32 Flow +Wall 0.001 8.63-4 4_.63E-_

35 I

11 -- - ---

13

14 F.nlacfc t Md _ ____t_

4_5

16

20
21

…a,
22l

a


