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Waste Retrieval Sluicing System Campaign Number 3 Solids Velume Transferred
Calculation ‘

The attached tables provide supporting documentation for completing Performance Agreement
TWR 1.2.2, C-106 Sluicing, Performance Expectation. The calculations summarized in the
tables were performed using process control procedures and strategies as documented in
engineering ‘ocedure HNF-SD-WM-PROC-021, Section 23.0, Rev. 2C, subsection 4.4,
“Calculatio.. uf Sludge Transferred.” Four methods are described including:

1. Mass transfer based on Mass Flow Meter

2. Mass transfer based on ENRAF™ Densitometer density profiles
3. Mass transfer based on ENRAF™ Densitometer sediment levels
4. Mass transfer based on dissolved solids.

As discussed in LMHC-9956600 (D. 1. Allen, LMHC, to D. C. Bryson, ORP, “Fiscal Year 1999
Performance Agreement TWR 1.2.1, C-106 Sluicing, Increased Performance,” dated September
27,1999),tI second method, mass transfer based on ENRAF™ Densitometer density profiles,
gives inconciusive results. Therefore the method is not used for estimating the amount of sludge
removed from tank 241-C-106.

Table 1 summarizes the results of the WRSS mass transfer methods utilized in determining the
amount of sludge removed from tank 241-C-106 and the preliminary estimated amount of sludge
removed through sluice batch 3.2.7, which was completed on September 28, 1999. Note that the
mass flow meter method values in this table have been adjusted to account for the six-percent
solids recycle estimated to occur during each sluice batch. The supporting tables include the
calculated results of the mass flow meter method, the sediment level method, and the dissolved
solids method per the engineering procedure. Where appropriate, additional tables showing
sample calculations and formulas are included.

A list of the tables making up this supporting documentation package is as follows:

Table 1. Preliminary WRSS Mass Transfer Method Summary

Table 2. WRSS Mass Flow Meter Solids Volume Calculations Summary

Table 2.1. Sample Calculations for Mass Flow Meter Revised Sludge Volumes

Table 2.2. Samnle Calculation Formulas for Mass Flow Meter Revised Sludge Volumes
e 3. 3 1 Vol Iculation S  nary -

Table 4. WRSS Dissolved Solids Volume Summary

Table 4.1. Calculation Formulas for WRSS Dissolved Solids Volume
Table 4.2. Calculation Formulas for Predicted Post-Batch 241-AY-102 Supernatant Density
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Table 1. Preliminary WRSS Mass Transfer Method Summary

11/18/98

T11t02.12]

2307

1169

through
4/30/99 . -

5/1/99 through | 2.2.1 to 3.1.1 21.535 16.02 9.40 17.63 51.05
7/22/99 _

- 8/419% 3.1.2 0.10 0.u/ 10.07 0.42 51.47
8/20/99 3.13 1.90 1.76 10.31 1.95 53.42
9/10/99 3.2.1 2.30 3.23 11.25 3.24 56.65
9/14/99 3.2.2 2.00 Included in batch 3.2.3| 11.17 N/A N/A
9/16/99 3.2.3 4.80 5.71 10.91 6.13 62.78
g/21/00 194 2.60 TBD post batch 3.2.8 10.80 TBD post batch 3.2.8 65.38
9724199 3.2.5 1.60 TBD post batch 3.2.8 1075 TBD post batch 3.2.8 66.98
9/26/99 | 326 1.10 TBD post batch 3.2.8 10.74 TBD post batch 3.2.8 68.08
9/28/99 329 0.3 TBD post batch 3.2.8 10.82 TBD post batch 3.2.8 68.38
9/30/99 3.2.8 f TBD post batch 3.2.8 TBD TBD post batch 3.2.8 | TBD post batch 3.2.8

Total 70.30 TBD TBD TBD 68.38

Note:

1. Cumulative adjusted mass transfer af  batch 3.2.3 based on mass flow meter method.



















ab 3. WRSS Settled S
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ds Volume

‘ulation Summary (2 sheets)

& 2R 46.66 518 NA 51.25 NA NA - ~ Notused - lack of data
46.66 518 N/A 51.28 541 0.58 - - Not used - poor comparison ratio
- - = = 935 - » - ]
3/4/99 31.2 1 o148 51.34 N/A N/A N/A N/A 0.07 0.07 Data to support the use of Methods 2
and 3 is not available
8720099 3.1.3 1 50.9. 53.34 N/A N/A N/A N/A 1.76 176 Same comment as above
91099 321 1 52.7l - 57.04 N/A N/A N/A N/A 323 323 Same comment as xbove
9/14/99 322 1 570 N/A N/A N/A N/A N/A Inbcel;:::d Tncluded below  (Same comment as above
9/16/99 323 1 T 57.04 72 NA N/A N/A NA[ 571 571 Same comment 23 above
9/21/99 324 1 64.31 TBD N/A N/A N/A N/A TBD TBD|Solids level TBD post batch 3.2.8
" 9/24/99 325 1 8r TBD N/A N/A NIA N/A TBRD TBD |Solids level TBD post bateh 3.2.8
9/26/99 326 1 TBI TBD N/A N/A N/A N/A TBD TBD{Solids level TBD post batch 3.2.8
928/991. 327 i TB! TBD NA N/A N/A N/A TBD TBD|Solids level TBD post batch 3.2.8
9/30/99 328 1 TBLL TE{ N/A N/A N/A N/A TBD TRBD|Solids level TBD post bateh 3.2.8
















Table 4.2. Calcul
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Formulas for Predicted Post-Batch AY-102 Supernatant Density’ (2 sheets)

@

*168.59y+H($B$5%9.3453*%4.2239)+(1*1.09+1.511*1.64))/(168.59+9.3453%4.2239+1.09+1.64)

((8t

1*168.59)+($B$5%9.3453*4.258)+(1*1.09+1.511*1.64))/(168.59+9.3453*4 258+1.09+1.64)

(31

*168.59)+(1 $5*9.3453*4.417)+(1*1.09+1.511*1.64))/(168.59+9.3453*4.417+1.09+1.64)

((5B36¥168.59) H(3B$5%9.3453%4.608)+(1*1.09+1.51 1*1.64))/(168.59+9.3453%4.608+1,00+1.64)

=T

*168.59)+($B$5%9.3453%4.7514)+(1*1.09+1.511*1.64))/(168.59+9.3453*4.7514+1 9+1.64)

1=((SE  1*168.59)+(3B$5%9.3453%4.775)+(1*1.09+1,511%1.64))/(168.59+9.3453*4.775+1.09+1.64)

(($B$6*168.59)+(8B$5%9.3453*5.175)+(1*1.09+1.511*1.64))/(168.59+9.3453*5.175+1.09+1.64)

1*168.59)+(3B$5*9.3453*5.392)+(1*1.09+1.511*1.64))/(168.59+9.3453%5.392+1.09+1.64)

*168.59)+(5B$5%9.3453%5.525)+(1*1.09+1.511*1.64))/(168.59+9 3453%5.525+1.09+1.64)

*168.59)+($B$5*9.3453*5 617)+(1*1.09+1.511%1.64))/(168.59+9.3453%5.617+1.09+1.64)

#168.59)+(3B$5+9.34535.645)+(1*1.09+1.511%1.64))/(168.59+9.3453%5.645+1.09+1.64)

1 Den51ty Uritsm g/mL T

13







