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Introduction

High level waste (HLW) generated during separations processing in the F- and H-
Canyons is transferred to the F- and H-Area Tank Farms for storage in underground
storage tanks. The waste is an aqueous solution contammg dissolved sodium salts and
insoluble metal oxides/hydroxides. The waste solution is evaporated to reduce the
volume, and the resulting sludge, salt, and supernate are stored for eventual processing
and final disposal. Currently, there are 46 HLW tanks in the F- and H-Area Tank Farms
which are used for storage of free supernate liquid containing inventories of radionuclides
and hazardous chemicals (Table 1). Of these tanks, Tanks 48 and 50 contain Sodium
Tetraphenylborate (NaTPB) that resulted from the In-Tank Precipitation Process and,
because benzene is the hazardous constituent that drives hazardous waste determinations
for waste contaminated with NaTPB, these two tanks are managed differently from the
other tanks containing supernate {Reference 1).

Over the approximate 50-year history of the F- and H-Area Tank Farms, routine
supernate sampling has been conducted in support of the pnmary goal of safe storage of
HLW. Special samples have aiso been collected to support the corrosion prevention
program and the development of the Defense Waste Processing Facility and associated
other facilities. Because of the costs (in doflars and personnel exposure) involved in the
co]!ection preparation and detailed analysis of samples the extent' o'f the sampling and
process knowledge complemented with the limited analytlcal data. The Waste
Characterization System (WCS; Reference 2) has been developed to provide a database
for this HLW information that is routinely updated based on current process knowledge
and analytical data.

As a result of routine and non-routine activities that are part of managing HLW,
secondary solid waste is generated Job control waste items such as-protective clothing,
plastic for contamination prevention, contaminated tools, etc. are routinely collected as
part of ongoing waste management activities and are containerized for disposal.
Infrequent and non-routine activities also generate quantities of solid waste, e.g.,
contaminated equipment contaminated soil, etc., that are containerized for disposal.
Radioactive contamination of more than 90% of the solid waste g"“"'”‘tpd is due to
contamination from HLW supernate or salt. In order to comply with the waste
acceptance criteria (WAC) for disposition of solid waste in Savannah River Site (SRS)
{reatment, storage, and disposal (TSD) facilities, the quantity of radionuclides and

hazardous chemicals must be determined for each waste container and a derlamhnn made

as to the hazardous characteristics of the waste. However, routine smearing and analysis
to characterize the radionuclide and chemical components is not practicable for solid

waste due to ALARA (as low as reasonably achievable) concerns. Waste that has been
ntaminated with anaon nh supernate f for a smear to be definitive tvnl(‘a"v has too hmh a

bUllLullullul\-\J ¥YARLL Wllvsu
dose rate to allow collecnon of the smear, whereas waste that can be smeared w1th0ut
dose concerns is not contaminated with enough waste to allow detection of most
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radiological components. Thus, this forces a reliance on analytical data from supernate
sampies to characterize the contamination.

To provide information needed to characterize and manifest supernate-contaminated solid
waste for dispositioning to SRS TSD facilities, process knowledge in combination with
the analytical data is used. The WCS houses the required information. This document
revision provides an update to the previous characterization completed in 1994
(Reference 3) of hazardous components in the HLW supernate currently contained in the
F- and H-Area Tank Farms. The update uses the data contained in the WCS 1.5 data base
{Reference 4).

Supernate Hazardous Evaluation

SRS high level waste tank supernate was evaluated for hazardous constituents in 1994
(Reference 3). Based on the supemate hazardous evaluation, mercury (Hg) was
determined to be the hazardous constituent in supernate that drives whether resultant
supernate-contaminated waste is hazardous or non-hazardous. A scaling factor of

ulcu,m_y bUllelllldUUll lU LCDIUHI'IJI \\.,b‘l._') I} dLI.I Vll.y Wdd UCLCIHUIICU llUlll I..llC
analytical data evaluated in Reference 3, which has been used routinely for waste

package characterization and hazardous determination (Reference 5).

*
¥
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LLED WU
level waste tanks including veriﬂcatlon of whether Hg remains the constituent that drives
hazardous determinations and also determines scaling factors based on current tank
contents data in WCS 1.5 (Reference 4).

Data on the chemical inventories (kg) of supernate hazardous constituents silver, arsenic,

barium, cadmium, chromium, mercury, lead, and selenium, and radionuclide inventories
(Ci) of Cs-137 were taken from WCS 1.5 (Reference 4). Actual analytical data for

caloaninm are availahle far anly nine of the A6 tanke (Tanke 25200 22 1R and A2) with

OLIVIIIWILL @ SGYQIIGUIV LUV VLY LIV UL Uiw T WGLIRG | L OURDS LTIV, iy FiUy GLIWE T J, v ll.ll

the selenium results limited to the “minimum detection limit” values (Reference 6).
Concentrations of these hazardous and radionuclide constituents were calculated for each
tank using total supernate volume data in WCS 1.5 (Reference 4). The tank supernate

volumes. hazardous chemical concentrations. and Cs-137 activities for each tank are

SRRV, AIGALEIEUES VIV airwits WiSrAv A LAl AT, ar ST RS 7 WAL VARIWAY AW wdAwas ndaiadh da

presented in Table 1.

Relative concentrations of the hazardous constituents compared to their respective
Resource Conservation and Rec‘nverv Act (RCRA; 40 CFR 261) tmnmtv characteristic,

hazardous waste concentration lmuts are in Table 1. Based on the average and maximum
hazardous constituent concentrations in the supernate tanks, Hg is the driver for the

hazardous waste determination for supernate-contaminated waste resulting from routine
and non-routine HLW tank management activities.
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Table 2 calculates for each supernate tank the maximum curies (Ci) of Cs-137 allowed to
meet RCRA hazardous waste limits for mercury at various waste weights. The Cs-137
limits reflect Hg-t0-Cs-137 ratios determined for each tank based on WCS 1.5 data
contained in Table 1. The RCRA hazardous waste limit is based on the Toxicity
Characteristic Leaching Procedure (TCLP; Reference 7) and is listed in Table 1.The
maximum values for each tank are derived as follows:

Cs-137 activityrcrp, ug = 0.2 mg Hg/L * (2,000 mL/100 g) (1L/1,000 mL) * (W/Rpgcs.37) * 454 g/lb

where:

o Cs-137 activityrcip, ng = Cs-137 activity in Ci to reach the mercury hazardous
threshold concentration of 0.2 mg/L in the TCLP

2,000'mL = volume of extraction fluid in a TCLP

100 g = waste sample weight for mercury in a TCLP

W = weight in pounds of solid waste contaminated with tank supernate
Rug/cs-137 = mg Hg / Ci Cs-137 scaling factor ratio

which results in the following working formula using waste weight and the Hg/Cs-137
scaling factor for the tank to determine the Cs-137 activity in Ci to reach the hazardous
threshold if mercury is the driver:

Cs-137 activityraipe, ug = 0.2 mg Hg/L * (2,000 mL/100 g) (1 /1,000 mL) * (W/Rngics137) * 454 gflb

Cs-137 a‘ctivityTCLp. Hg =1.82*(W)/ (RHgle-l37)
where:

e W = weight in pounds of solid waste contaminated with tank supernate
® Ruygcs.t37 = mg Hg / Ci Cs-137 scaling factor ratio

Conclusions

This document’s revision concludes that (1) mercury continues to be the driver for the
hazardous waste determination for supernate-contaminated waste resulting from routine
and non-routine HLW tank management activities, (2) for all but 11 of the 46 HLW tanks
in the F- and H-Area Tank Farms presently containing supernate, SW 21 Manual,
Procedure HLW-006, Waste Package Curie Determination, Attachment 2, Hazardous
Limit Table (Reference 5) remains conservative at 58 mCi Cs-137 per 100 Ib of waste,
and (3) for the 11 HLW supernate tanks for which Reference 5 is not conservative (i.e.,
Tanks 6, 7, 18, 19, 21-24, 40, 48 and 50), a data table and working formula to determine
“Maximum Curies of Cs-137 Allowed to Meet Hazardous Waste Limits at Various Waste
Weights” are provided (Table 2).
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Practical Considerations

In practice, determination of the maximum allowable Cs-137 activity level at a specific
waste weight may be made using Table 2 as an “average” for the following reasons:

Waste is not segregated by tank

The 11 listed tanks have a smaller waste volume generated than the other 35 tanks
and their Low Activity Waste (LAW) (<2.5 mrem/hr) is not hazardous

Hg is limiting for Tank 50 when not slurried and LAW is not bazardous

Tank 48 LAW is not hazardous for benzene _

Large equipment which has the potential to trip hazardous limits is evalnated on a

case-by-case basis per characterization request from the Generator Certification
Official (GCO)

When using either approach, some practical considerations apply; e.g.:

¢ When the waste contains contamination from more than one tank, the tank with

the highest Hg/Cs-137 ratio may be conservatively used for all the contaminated

. waste weight or the contamination may be apportioned to fractions of the waste.

weight according to best professional judgment.

» When using Table 2 and the actual waste weight falls within the tabulated weight

categories (e.g., waste weight = 867 Ib and the tabulated weight categories are
750 1b and 1000 Ib), it is recommended to conservatively use the next lowest
tabulated value that does not exceed the actual waste weight. When using the
Working Formula, the actual waste weight may be used in the calculation.

Periodic Validation

Provisions of Procedure WAC 2.02, Revision7 (Reference 7), require generators of
routine wastes to review and confirm the certification of each waste stream periodically.
The certification of the radionuclide status of supernate waste stream, FHW-00001 is on a
five-year schedule. It is recommended that the revalidation of the hazardous status of the
individual supernate tanks be accomplished as part of the revalidation efforts for waste
stream FHW-00001 and become incorporated in that documentation.
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Comparison of Hazardous Constituent Concentrations in HLW Supernate
Tanks vs. RCRA Toxicity Characteristic Regulatory Limits,
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129,489
121,045
121,318
“B812
4817
291,975
43,631
300,088
12834
43,401
235,080
788,920
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179,319
4,881
451,862
1,132,518
1,268,898
1,225,300
429,203
1,903,590
920,308
418,91
294,418
981,522
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210,389
543,573
1,084,527
1,090,838
451,456
500,799
433,28
858,212
353,108
260,957
1,262,640
1,476,447

922,498
Mean (mg#h}
Max (g

Min (CU)

RCRA
Limit {mgf)

Ratk of
Mean Tank
Value /
Aeg. Limi

Aatio of
Max Tank
Valus /
Asg. Limit

Table 1. Comparison of Haﬁrdou Conatitwent Concentrations in HLW Supermnate Tanks v, ACRA Toxicity Characteristic Regulatory Limits.

Ag g} Ag (mof}
Suprinv  Supemate
Conc.
D=(C"1ES)
c /{B8°3.783)

147E+00  3.00E+00
183E02 4.00E02
1.84E-02  4.00E02
2.89E01  1.82E-DY
1.83E-02 1.00EDY
442602 4.0OE-02
10MEC2 18280
4.54E-02  4.0DE-02
1.44E-01  3.00E-0t
3.66E-02 2.00E-01
1.63E-01  1.82E-01
B8.96E-01  3.00E-01
B.OBEQ1  4.0CE+DQ
1.24EQ7  1LB2EQY
321603 L.B2E-D1
6.COEDY  L.B2E-1
7.80E-D1  3.B2E-D1
8.87E-1  1.82E-01
1.86E+0C  4.00E-01
1.48E-01 2.00E-02
ATTE+00  L14E+00
1.85E+00 S.30E-D
6.1BE-01  3.90E-01
2.MEQY 21001
7.43E01  2.00E-07
J24E  1LZE-D
8.83E-01  2.00E-01
3.TAEQ1  1.B2E-01
TATEQT  1.82E-01
7.52E-01  1.82E-01
JNTEQT  1.82E01
3.45E01  1.82E-01
ABEHL  2.30E-01
5.89E-0Y  1.B2E-01
24ED HB2EH
185E-07  5.B2E-C1
BTJOE-01  1\.B2E-01
8.91E-01  2.00E-01
B43E-01  1.82E-01
2.87E-01  1.B2E0?
3.59E01  1.B2E-)Y
25061 L.B2E-01
1.59-01 1.82E-01
5.86E-01 1.B2E-D
6.02ZE02  1.82E-01
£.36E-01  1.82E-01

L2

0.07

0.8

A3 0

s (mgd)

Salig)

Suprinv  Supemate  Suprime
Conc.

1.53E02
1.18E+02
145602
1.93E+02
2.36E+01
7.80E+01
2.97E+400
1.026+02
7.62E+01
1.40E+01
9.86E+01
7.93E+02
3.38E+01
3.85E+01
1.36E+00
2.15E+02
3.41E+02
2.76E+02
A UEH2
£, 79E+01
5.88E+01
3,48E+01
2.08E+01
212E+01
4 4BE+01
4.00E+02
3A5E+01
1.BOE+02
1.09E+00
8.22E+02
5.46€+02
1.56€+02
2,165+
A02E+02
7.51E+01
1.42E402
7.H9E+02
4456401
7.45E+02
8.70E+02
S.3EHR
1.78E+02
7.36E+1
8.24E402
257E+01
2.326+02

Source of Data: WCS 1.5, Relerence 3.

Fx(E*1EE)
(B*3.785)
3.13E+02
2.54E402
396E+02
12264062
1.29E+02
B.47E+01
6.04E+01
B.97E+01
1.50E+02
7.63E+01
1116402
2.68E+02
1.68E4+02
5.816+01
7H1E01

B46E401

7.96E+01
5.87E+01
[xal=u]
1.10E+01
1.40E+01
1.00E+01
1.30E+01
1.90E+01
1.20E404
2.35E+02
1.00€+1
8.23E+0
2.51E+02
1.99E+02
A20E+02
8.21E+01
1,30E+01
1.24E+02
5.62E401
1.39E+02
1.67E+02
1.00E+01
3.H5E+02
4. 24E402
2.B9E02
1.28E+02
B.41E+01
2.56E+02
T7.77E+01
B.85E+01

131

424

G

3.25E-02
1.63E+00
B.97E-
2.38E-01
1.56E+00
1.49E-01

1.38E-01

B.ME-02

1,78E-01

Ba (mpl
Supsmale
Conc.

H={G"1E6)
#B"3.785)

2.006-02
3.80€-01
2.00E-01
1.50E-01
1.40E+00
4.00E-02

4.00E-02

5.00E-02

4.00E-02

2.3

1000

0.003

201

Caig)
Supflmy

FAL IS
6.14E+0C
§.80E+00
5.64E+0Q
7.27€-01
5.48E-01
1.75E-83
1.54E400
2.75E+00
1.1EH
2.66E+00
3568401
1.25E+00

1.73E02 °

8.45E-01
4.83E+00
0.00E+00
1.85E+Q0
7THE-N
3.14E+00
1.50E+00
9.04E-01
8.36E-01
3.72e-01
1.70E+01
3.45E-01
3.83E+00
4 54E+01
332E401
2.57E+01

B.05E-01
1.20E+01

4.868E+00
2.86E+01
1.07E+00
J.68E+01
3.33EL01
2.39E+01
5.47E+DO
1.29E+00
3.85E+01
J.36E-01
1.29E+00

Cd {mg}
Supemate
Conc.

Jx{I"EBY
(B°3.785)
1.48E401
1.12E+01
1.48E+01
A.56E+00
3.98E+00
4.96E-01
1.09€-02
1.71E+D0
5.T4EL0C
9.33E-01
Z.87E+00
1.19E+01
%.23E+00

9.82E-01
2.83E-01
1.13E+00

AMEO
4.50E-01
7.50E01
4.0EQ1
5,70E-0t
7.50E01
1.00E-01
9.53E+00
1.00E-01
1BEE+D0
3. 1LE+O1
§.04E+00
1.50E+01
1.27E+0G
4.00€-01
3.70E+00

4.50E+00
6.20E+00
2.40E-01
1.844E+01
2.11Es0
1.211E+01
3.93E+00
1.39E+00
113E+1
1.01E+00
368E-03

£0

a

50

21

Cr )
Suprinv

K
2.04E+02
9.53E+01
9.55E+01
TAZELQ2
6.86E+01
JASEL02
1.C4EXD2
135402
7 ABE+01
1.81E+01
2.32E+02
1.55E402
3.14E+01
2.12E+02
£.09E401
A4TEL02
2.65E+03
3.08E+03
ZAIEH2
T.47E+DY
RBIE+01
9.75E+01
1.47E+02
4SAE+Q2
6.56E+02
9.56E+02
4.03E+02
1.26E+03
2 44E403
2.20E+03
B.27E+02
1.17E+03
BABE+02
1.82E+03
B.45E+02
5.96E+02
2.72E403
1.92E+83
8.32E4+02
8. TOE+2
1.01E+03
B.24E+02
5.40E+02
1.67E+03
Z.05E+02
2.19E+03

S {moll
Supemats
Cong,

L=(K"1ESY
(8-3.785)
4166402
2.08E+02
2.08E+02
4.68E+02
3B4E+02
312EH02
6.30E+02
3.B4E+02
1.56E402
1.04E+02
2,806+02
5.20E+H
1.56E+02
3A2E402
6.20E+02
1.04EH2
B.19E+02
8.32E+02
§.20E+01
4.B0E+01
2,30€+01
2.80€+0%
§.30E+01
4,07E+02
1.7TE02
5.37E+02
1176402
B.12E+02
5.23E+02
5.52E+02
4,B4E+02
8.16E+02
5.09€+02
5.4E+02
B.a2E+02
5.85E+02
5.70E+02
4.31E+02
4.41E+02
4256402
§.12E+02
5.52E+02
B.17E+02
5.20E+02
820602
8.26E+02

- 390

832

50

Ha g
Suprinv

™
1.47€+01
9.16E+00
9.10E+00
1.90E+01
110601
3.54E+02
1.50E+01
4.54E+01
8.22E+01
5.13E+01
2146402
3.58E+02
2.22E+01
2.36E+01
2.05E+00
2.00E+02
4,85E+02
S.61E+02
5.57E+02
1.62E+01
5106402
3.48E401
1.59E+01
223801
7,43E+01
2216402
3458401
241502
5.16E+02
5.08E+02
221E+02
2.21E+02
1.66E+01
3.85E+02
154402
1226402
5.79E+02
Z44E+02
2.526+02
2.14E+02
2.50E+02
1.665+02
1.RE+02
4.08E+02
3.85E+01
4,04E402

Hg (mgh
Supemate

Con.

Ne=(M*1ES)/
{B'3.785)
3.00E+01
2.00E+01
2.00E+01
1.20E+01
6.00E+01
3.20E+02
t15E+02
4.00E0t
1.30E+02
2.80E+02
Z.40E+DZ
1.20E+02
1.10E+02
2.00E+01
1.16E+02
8.00E+01
1.15E+02
1.15E+02
1.20E402
1.00€ 401
1.22E+02
1.00£+01
1.00E+01
2.00E+01
2.00E+01
1.24E402
1.00E+01
1.17E+02
1.266+02
t.23E+02
5.30E402
1.16E+02
1,00E+9%
1.19E+02
1.15E+02
1.20E+02
1.21E+02
5.45E+01
1.34E+02
1.35E+02
1.27E+02
1186402
1.17E402
1.26E4+02
1.96E+02
1.IGE+02

98

329

490.5

160G

P (k!
Supriny

Q

4 T1E+01
1.46E 502
8.36E201
523401
5.68E+G1
7.43E+01

6.5GE+01

4.99E+01

P {mf} Sa (g 5o {mof)
Suprinv® P
Gone. Gone.*
Atonly
sampis
values
avaliable and
Pa(CEBY are min. det.
(B"3.785) Q fimht values
2.90E+01 8.206+01
2,50E+01 B.GOE+D1
2.40E+0F 6.30E+01
3.30E+0% 1.08E+02
5A0E+01 2.35E+02
2.00E+01 1ASE+0Z
1.90E+01 8.70E-01
I.00E+01 2.25E+G2
2.50E+01 2.00E402
30 133
5% ‘235
50 1.0
5.8 1333
10 235

Ca-137(C5
Suptiny

HA
5.25E+05
1.69E+07
5.ME«08
1.50E+06
1.55E+05
4.30E+06
8.44E+08
9.44E4+06
5.19E+05
5.00E+05
3.07E+08
1.44E+04
4.20E+05
121E+06

& EaE nE
6.55E+00

2.64E+05
2.09E+06
3.49E+06
S.Q7E+05
1.59E+04
8.33E+06
4 49E+00
2. 44E+05

Cs1 37 {CU)
Supemate
Tonc.

a5

(872785}
5.24E+00
1.4E+00
1.84E+00
2.32E+00
4.76E-01

9.62E03
555603
F48E-02
1.90E+00
332601

3.45E-01

3AGE+0Q
4.41E+00
5.05E-03
5.05E-03
1726403
64304
103604
208503
9.03E-0
7.82E-01
1.OBE+00
18E+00
ATIE-01

A.54E+00
3.00E+00
4.36E-01

7.54E-02
1.05E+00
2.04E+00
5.52E+00
2.74E-01

3.00E-01

9.48E-01

1.08E-02
412801

2.54€.01

148601

1.40E400
1.32E+00
1.77E+00
4.29€-0Y
1.01E-02
2.74E+00
1.36E-05
B.98E-02

1.17E+00
5.52E400

-1.38E-05

4/26/04,11:03 AM
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Table 2

Maximum Curies of Cesinm-137 Allowed to Meet
Hazardous Waste Limits at Various Waste Weighis.
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