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1.0 PURPOSE

The purpose of this environmental model calculation fileis to document the assumptions and
methods used to compare waste residual contaminant concentrations to the Model Toxics Control
Act (MTCA) (Revised Code of Washington 70.105D, “Hazardous Waste Cleanup—M odel
Toxics Control Act”) Washington Administrative Code (WAC) 173-340, “Model Toxics Control
Act—Cleanup” cleanup standards. This environmental model calculation file fulfills arequest
by the Washington State Department of Ecology to the U.S. Department of Energy during its
review of RPP-ENV-58806, RCRA Closure of Tank Waste Residuals I mpacts at Waste
Management Area C to provide a screening-level comparison of residual waste concentrationsin
ancillary equipment to soil cleanup levels (CULS) as defined in the MTCA cleanup regulation
WAC 173-340. These comparisons are being provided to the Washington State Department of
Ecology for informational purposes about ancillary equipment that was originally intended to be
used to identify the need for further closure actions that would minimize direct contact with
wastes and minimize the release of contaminants to groundwater at Waste Management Area C.

These specific comparisons are made between the concentrations of constituents taken from
ancillary equipment and the MTCA cleanup standards for three scenarios. These include soil
direct contact unrestricted land use (Method B), industrial land use (Method C), and soil
concentrations protective of groundwater using the fixed parameter three-phase partitioning
model given in WAC 173-340-747, “Deriving Soil Concentrations for Groundwater Protection,”
subsection (4) “Fixed parameter three-phase partitioning model.”

In the spirit of cooperation, the U.S. Department of Energy has agreed to provide this screening-
level information to the Washington State Department of Ecology for their use. Caution should
be used in interpreting the comparisons, as the “cleanup level” is the concentration of a
hazardous substance in soil, water, air, or sediment that is determined to be protective of human
health and the environment under specific exposure conditions, but the mediais residual waste
under alandfill exposure scenario. The analysisin RPP-ENV-58806 provides the applicable
comprehensive analyses of landfill closure at WMA C.

20 ASSUMPTIONSAND INPUTS

The key assumptions and inputs used to compare ancillary equipment residual concentrations to
MTCA soil cleanup levels and Hanford soil background levels are described in the following
sections.

21 ANCILLARY EQUIPMENT RESIDUAL WASTE CONCENTRATIONS

Post-retrieval residual concentrations for non-radiological contaminants in ancillary equipment
were obtained from RPP-RPT-42323, Hanford C-Farm Tank and Ancillary Equipment Residual
Waste Inventory Estimates, Appendix D-1.3, “Mean Concentration of C-Farm Sludge Residual
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Waste (for post-retrieval tank samples).” Residual waste concentrations in ancillary equipment
areidentified in Table 2-1.

22 MODEL TOXICSCONTROL ACT CLEANUP LEVELSAND HANFORD
BACKGROUND CONCENTRATIONS

The human health direct contact unrestricted land use CUL s are calculated using equations and
input parameters described in WAC 173-340-740, “Unrestricted Land Use Soil Cleanup
Standards,” subsection (3) “Method B soil cleanup levelsfor unrestricted land use.” The
Standard Method B soil CULs for unrestricted land use are based on soil ingestion. These CULs
were calculated for noncarcinogens and carcinogens using equations 740-1 and 740-2,
respectively. Default exposure parameters for calculating the CUL s are described in
ECF-Hanford-10-0444, Documentation of Sandard Method B Soil Cleanup Levels for
Unrestricted Land Use. Standard Method B soil CULSs for unrestricted land use are based on an
acceptable cancer risk level of 1 x 10°® for carcinogens or a hazard quotient of 1 for
noncarcinogens.

The direct contact industrial land use CULs are calculated using equations and input parameters
described in WAC 173-340-745, “ Soil Cleanup Standards for Industrial Properties,”

subsection (5) “Method C industrial soil cleanup levels,” item (b) “ Standard Method C industrial
soil cleanup levels.” The Standard Method C industrial soil CULs are based on soil ingestion.
These levels were calculated for noncarcinogens and carcinogens using equations 745-1 and
745-2, respectively. Default exposure parameters for calculating the CUL s are described in
ECF-HANFORD-10-0453, Calculation of Standard Method C Direct Contact Soil Cleanup
Levelsfor Industrial Land Use for the 100 Areas and 300 Area Remedial
Investigation/Feasibility Sudy Reports. Standard Method C soil CULsfor industrial properties
are based on an acceptable cancer risk level of 1 x 10 for carcinogens or a hazard quotient of 1
for noncarcinogens.

Soil concentrations for groundwater protection are calculated using equations and input
parameters described in WA C 173-340-747, subsection (4) “Fixed parameter three-phase
partitioning model.” Distribution coefficients (Kas) were calculated for organic constituents
using Equation 747-2. Default input parameters for calculating soil concentration protective of
groundwater are described in ECF-HANFORD-10-0442, Calculation of Nonradiological Soil
Concentrations Protective of Groundwater Using the Fixed Parameter 3-Phase Equilibrium
Partitioning Equation for the 100 Areas and 300 Area. Table 2-2 summarizesthe MTCA soil
CULs.

Table 2-3 provides information on background concentrations at the Hanford Site that have been
developed for selected constituents. Thisis provided to bring additional perspectivein the
concentration levels of constituents remaining in residual wastes.
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Table2-1. Ancillary Equipment Residual Concentrationsfor Non-Radiological
Contaminants (M ean Concentration for Tanks With Post-Retrieval Samples?) (mg/kg).

Analyte

Ancillary Equipment

Analyte

Ancillary Equipment

(mg/kg) (mg/kg)
(1+ rli,c ﬁl Irr(')g‘r'g%‘;thy'e”e 0.0075 Iron 34,421
2-Butanone 0.047 Lanthanum 32
2-Propanone (Acetone) 0.098 Lead 2,163
4-Methyl-2-pentanone 0.015 Manganese 7,758
Acetate 506 Mercury 91
Aluminum 82,727 m-Xylene 0.0097
Ammonium 48 Nickel 2,182
Antimony 97 Nitrate 1,200
Aroclor-1016 0.10 Nitrite 601
Aroclor-1221 0.026 Oxalate 13,646
Aroclor-1232 0.38 o-Xylene 0.0052
Aroclor-1242 0.088 Phosphate 50,571
Aroclor-1248 0.034 mgﬁ?i'ggnam Biphenyls 0.15
Aroclor-1254 0.13 Potassium 854
Aroclor-1260 0.10 Selenium 113
Arsenic 9 Silicon 5,581
Barium 88 Silver 257
Beryllium 13 Sodium 65,810
Bismuth 1,193 Strontium 973
Cadmium 40.8 Sulfate 614
Calcium 3,030 Thalium 594
Chlorine — Total inorganic carbon as COs —
Chromium I11° 2,756 Total organic carbon —
Chromium (VI)b 2,756 Tributyl phosphate 12,140
Chromium (total) 2,756 Uranium 100,091
Cobalt 28 Vanadium 51
Copper 180 Xylene(m & p) 0.012
Cyanide 5.6 Xylenes 0.015
Fluoride 3421 Zinc 246
Formate+A. 517 Zirconium 403
Glycolate 839

8 RPP-RPT-42323, Hanford C-Farm Tank and Ancillary Equipment Residual Waste Inventory Estimates, Appendix D-1.3,
“Mean Concentration of C-Farm Sludge Residual Waste (for post-retrieval tank samples).”

® The chromium inventory evaluated in this analysisistotal chromium.
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Soil Direct Contact M ethod B Soil Direct Contact Method C Soil Concentration
P Unrestricted Land Use? Industrial Land Use® Protectiveofc
106 Carcinogen Noncar cinogen 10° Carcinogen | Noncarcinogen Groundwater
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mglkg)
Best-Basis | nventory Analytes

Aluminum — 80,000 — 3.50E+06 480,064
Bismuth — — — — —
Calcium — — — — —
Chlorine — — — — 1,000
Chromium (Total) — — — — —
Chromium I11 — 120,000 — 5.25E+06 2,000

& Chromium VI — 48 — 10,500 0.2
Fluoride — 4,800 — 210,000 2,884
Iron — 56,000 — 2.45E+06 5,645
Lanthanum — — — — —
Lead 2501 2501 1,000° 1,000° 3,000
Manganese — 11,200 — 490,000 501
Mercury — 24 — 1,050 21
Nickel — 1,600 — 70,000 130
Nitrate — 568,000 — 2.49E+07 180
Nitrite — 24,000 — 1.05E+06 13
Oxaate — — — — —
Phosphate — — — — —

14 of 28
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Soil Direct Contact Method B

Soil Direct Contact M ethod C
Industrial Land Use?

Soil Concentration

Analyte Unrestricted Land Use? Protectiveofc
106 Carcinogen Noncar cinogen 10° Carcinogen | Noncarcinogen Groundwater
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mglkg)
Potassium — — — — —
Silicon — — — — —
Sodium — — — — —
Strontium — 48,000 — 2.10E+06 6,758
Sulfate — — — — 1,000 ﬁ
Total inorganic carbon as COs — — — — — O
Total organic carbon — — — — — (l::;
Uranium — 240 — 10,500 270 N
Zirconium — — — — — %
Primary Analytes and Required Organics (Source: RPP-23403, 2013, Single-Shell Tank Component Closure Data Quality Objectives) ?
1, 1, 2-Trichloroethylene (Trichloroethene) 12 40 2,853 1,750 0.026 o
2-Butanone — 48,000 — 2.10E+06 20
2-Propanone (Acetone) — 72,000 — 3.15E+06 29
4-Methyl-2-pentanone — 6,400 — 280,000 2.7
Acetate — — — — —
Ammonium — — — — —
Aroclor-1016 1.43E+01 5.60E+00 1.88E+03 2.45E+02 11
Aroclor-1221 5.00E-01 — 6.56E+01 — 0.0038
Aroclor-1232 5.00E-01 — 6.56E+01 — 0.0038
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Soil Direct Contact Method B
Unrestricted Land Use®

Soil Direct Contact M ethod C
Industrial Land Use?

Soil Concentration

Al Protec’[iveofc
106 Carcinogen Noncar cinogen 10° Carcinogen | Noncarcinogen Groundwater
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mglkg)

Aroclor-1242 5.00E-01 — 6.56E+01 — 0.069
Aroclor-1248 5.00E-01 — 6.56E+01 — 0.067
Aroclor-1254 5.00E-01 1.60E+00 6.56E+01 7.00E+01 0.11
Aroclor-1260 5.00E-01 — 6.56E+01 — 0.72
Antimony — 32 — 1,400 54
Arsenic 0.67 24 88 1,050 0.034
Barium — 16,000 — 700,000 1,648
Beryllium — 160 — 7,000 63
Cadmium — 80 — 3,500 0.69
Cobalt — 24 — 1,050 4.3
Copper — 3,200 — 140,000 284
Cyanide — 48 — 2,100 0.97
Formate — — — — —
Glycolate — — — — —
m-Xylene — 16,000 — 700,000 14
o-Xylene — 16,000 — 700,000 15
Polychlorinated Biphenyls 0.50 — 66 — 271
Selenium — 400 — 17,500 52
Silver — 400 — 17,500 14
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Soil Direct Contact Method B Sail Direct Contact Method C Soil Concentration
Unrestricted Land Use? Industrial Land Use® Protective of
Analyte G d ¢
106 Carcinogen Noncar cinogen 10° Carcinogen | Noncarcinogen Aol /\Iivater
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Thallium — 0.8 — 35 0.23
Tributyl phosphate 111 800 14,583 35,000 0.50
Vanadium — 400 — 17,500 1,600
Xylene(m & p) — 16,000 — 700,000 14
Xylenes — 16,000 — 700,000 15
Zinc — 24,000 — 1.05E+06 5971
aECF-Hanford-10-0444, Documentation of Standard Method B Soil Cleanup Levels for Unrestricted Land Use.
~ b ECF-HANFORD-10-0453, Calculation of Sandard Method C Direct Contact Soil Cleanup Levels for Industrial Land Use for the 100 Areas and 300 Area Remedial

Investigation/Feasibility Study Reports.

¢ ECF-HANFORD-10-0442, Calculation of Nonradiol ogical Soil Concentrations Protective of Groundwater Using the Fixed Parameter 3-Phase Equilibrium Partitioning

Equation for the 100 Areas and 300 Area.

9 The unrestricted land use cleanup level for lead of 250 mg/kg isgivenin Table 740-1, Method A Sail Cleanup Levelsfor Unrestricted Land Uses. in Washington

Administrative Code 173-340-900, “Tables.”

€ The industrial land use cleanup level for lead of 1,000 mg/kg isgiven in Table 745-1, Method A Soil Cleanup Levelsfor Industrial Properties. in Washington Administrative

Code 173-340-900, “Tables.”
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Table 2-3. Background Data for Selected Constituentsfor the Hanford Site.
(2 sheets)
Analyte _ Lognormal_ 90th Maximum
Name Units Per centile Background Sour ce of Background Value
Background Value Value
Aluminum mg/kg 11,800 28,800 DOE/RL-92-24, Vol. 1, Rev. 4
Antimony mg/kg 0.13 0.39 ECF-HANFORD-11-0038
Arsenic mg/kg 6.5 28 DOE/RL-92-24, Vol. 1, Rev. 4
Barium mg/kg 132 480 DOE/RL-92-24, Vol. 1, Rev. 4
Beryllium mg/kg 15 10 DOE/RL-92-24,Vol. 1, Rev. 4
Boron mg/kg 3.9 5.9 ECF-HANFORD-11-0038
Cadmium mg/kg 0.56 2.98 ECF-HANFORD-11-0038
Calcium mg/kg 17,200 105,000 DOE/RL-92-24, Vol. 1, Rev. 4
Chromium mg/kg 19 320 DOE/RL-92-24, Vol. 1, Rev. 4
Cobalt mg/kg 16 110 DOE/RL-92-24,Vol. 1, Rev. 4
Copper mg/kg 22 61 DOE/RL-92-24, Vol. 1, Rev. 4
[ron mg/kg 32,600 68,100 DOE/RL-92-24,Vol. 1, Rev. 4
Lead mg/kg 10 74 ECF-HANFORD-11-0038
Lithium mg/kg 13 19 ECF-HANFORD-11-0038
Magnesium mg/kg 7,060 32,300 DOE/RL-92-24,Vol. 1, Rev. 4
Manganese mg/kg 512 1,110 DOE/RL-92-24, Vol. 1, Rev. 4
Mercury mg/kg 0.013 0.029 ECF-HANFORD-11-0038
Molybdenum | mg/kg 0.47 3.2 ECF-HANFORD-11-0038
Nickel mg/kg 19 200 ECF-HANFORD-11-0038
Potassium mg/kg 2,150 7,900 DOE/RL-92-24, V.1, Rev.4
Selenium mg/kg 0.78 0.84 Ecology Publication No. 94-115
Silver mg/kg 0.17 0.27 ECF-HANFORD-11-0038
Sodium mg/kg 690 6,060 DOE/RL-92-24, V.1, Rev.4
Thallium mg/kg 0.19 0.52 ECF-HANFORD-11-0038
Uranium mg/kg 32 4.0 I sotopic Activity Conversion
based on DOE/RL-96-12 values

Vanadium mg/kg 85 140 DOE/RL-92-24,Vol. 1, Rev. 4
Zinc mg/kg 68 366 DOE/RL-92-24,Vol. 1, Rev. 4
Zirconium mg/kg 39.8 84.8 DOE/RL-92-24,Vol. 1, Rev. 4
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Table 2-3. Background Data for Selected Constituentsfor the Hanford Site.
(2 sheets)
Analyte _ Lognormal_ 90th Maximum
Name Units Per centile Background Sour ce of Background Value
Background Value Value

Ammonia mg/kg 9.23 26 DOE/RL-92-24, Vol. 1, Rev. 4
Chloride mg/kg 100 1,480 DOE/RL-92-24, Vol. 1, Rev. 4
Fluoride mg/kg 281 73.3 DOE/RL-92-24, Vol. 1, Rev. 4
Nitrate mg/kg 52 906 DOE/RL-92-24, Vol. 1, Rev. 4
Nitrite mg/kg — 36.5 DOE/RL-92-24,Voal. 1, Rev. 4
Phosphate mg/kg 0.785 225 DOE/RL-92-24, Vol. 1, Rev. 4
Sulfate mg/kg 237 12,600 DOE/RL-92-24, Vol. 1, Rev. 4
References:

DOE/RL-92-24, 2001, Hanford Ste Background: Part 1, Soil Background for Nonradioactive Analyte, Rev. 4,
Volume 1, U.S. Department of Energy, Richland Operations Office, Richland, Washington.

DOE/RL-96-12, 1996, Hanford Ste Background: Part 2, Soil Background for Radionuclides, Rev. 0,

U.S. Department of Energy, Richland Operations Office, Richland, Washington.
ECF-HANFORD-11-0038, 2012, Soil Background for Interim Use at the Hanford Ste, Rev. 0, CH2M HILL
Plateau Remediation Company, Richland, Washington.
Ecology Publication No. 94-115, 1994, Natural Background Soil Metals Concentrations in Washington State,
Toxics Cleanup Program, Washington State Department of Ecology, Olympia, Washington.
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3.0 SOFTWARE APPLICATIONS

All supporting calculations are performed on electronic spreadsheets using Microsoft Excel®?.

40 RESULTSOF SCREENING-LEVEL COMPARISON WITH MODEL TOXICS
CONTROL ACT CLEANUP LEVELS

Table 4-1 summarizes concentrations for ancillary equipment at Waste Management Area C and
compares them to MTCA CULsfor human health soil direct contact unrestricted land use
(Method B), industrial land use (Method C), and soil concentrations protective of groundwater.
Table 4-1 also provides comparisons to Hanford Site-specific 90" percentile background
concentrations. The ratios are obtained by dividing the analyte concentration by the soil direct
contact CUL or the soil concentration protective of groundwater. The level of exceedance (ratio)
corresponds to the level of residual waste concentration that is above or below the CUL. A level
of exceedance greater than 1 correspondsto aresidual waste concentration greater than the CUL.

The following analytes exceed the MTCA unrestricted land use CULS:

e Aluminum e Led

e Aroclor-1221 e Manganese
e Aroclor-1232 e Mercury

e Aroclor-1248 e Nicke

e Arsenic e Nitrate

e Cadmium e Nitrite

e Chromium I e Selenium

e Chromium IV e Silver

e Cobalt e Thalium

e Cyanide e Tributyl phosphate
e Fluoride e Uranium.

e lron

lExce®isa registered trademark of Microsoft Corporation in the U.S. and other countries.

10

20 of 28



RPP-CALC-63864 Rev.00

3/1/2021 - 1:01 PM

RPP-CALC-63864, Rev. 0

Table4-1. Summary of Residual Tank Concentrations Compared Against Model Toxics Control Act Cleanup Level for Retrieved Tanks. (2 sheets)

Residual 90th Percentile |  Soil Direct Contact Soil Direct Contact 3-Phase Soil Ratio of Residual Concentration to Soil Cleanup Levels | Apove 90th
Analyte Concentration® Background Method B Unrestricted | Method C Industrial | Concentration Protective | pirect Contact Direct Contact Percentile
(mg/kg) (ma/kg) Land Use® (mg/kg) Land Use® (mg/kg) | of Groundwaterd (mg/kg) Method B Method C 3-Phase Background?
1, 1, 2-Trichloroethylene (Trichloroethene) 0.0075 — 12 1,750 0.026 6.29E-04 4.31E-06 2.90E-01 —
2-Butanone 0.047 — 48,000 2.10E+06 20 9.75E-07 2.23E-08 2.34E-03 —
2-Propanone (Acetone) 0.098 — 72,000 3.15E+06 29 1.37E-06 3.12E-08 3.39E-03 —
4-Methyl-2-pentanone 0.015 — 6,400 280,000 2.7 2.30E-06 5.26E-08 5.46E-03 —
Acetate 506 — — — — — — — —
Ammonium 48 — — — — — — — —
Antimony 97 0.13 32 1,400 5.4 3.02E+00 6.91E-02 1.79E+01 Yes
Aroclor-1016 0.105 — 5.6 245 11 1.87E-02 4.28E-04 9.53E-02 —
Aluminum 82,727 11,800 80,000 3.50E+06 480,064 1.03E+00 2.36E-02 1.72E-01 Yes
Aroclor-1221 0.03 — 0.50 66 0.0038 5.18E-02 3.95E-04 6.81E+00 —
Aroclor-1232 0.376 — 0.50 66 0.0038 7.51E-01 5.72E-03 9.88E+01 —
Aroclor-1242 0.088 — 0.50 66 0.069 1.75E-01 1.34E-03 1.27E+00 —
Aroclor-1248 0.03 — 0.50 66 0.067 6.72E-02 5.12E-04 5.01E-01 —
Aroclor-1254 0.13 — 0.50 66 0.11 2.59E-01 1.98E-03 1.18E+00 —
Aroclor-1260 0.10 — 0.50 66 0.72 2.06E-01 1.57E-03 1.43E-01 —
Arsenic 94 6.5 0.67 88 0.034 1.41E+02 1.07E+00 2.78E+03 Yes
Barium 88 132 16,000 700,000 1,648 5.52E-03 1.26E-04 5.36E-02 No
Beryllium 13 15 160 7,000 63 8.13E-02 1.86E-03 2.06E-01 Yes
Bismuth 1,193 — — — — — — — —
Cadmium 41 0.56 80 3,500 0.69 5.10E-01 1.17E-02 5.92E+01 Yes
Calcium 3,030 17,200 — — — — — — No
Chlorine — — — — 1,000 — — — —
Chromium (Total) 2,756 19 — — — — — — Yes
Chromium 11 2,756 — 120,000 5.25E+06 2,000 2.30E-02 5.25E-04 1.38E+00 —
Chromium VI 2,756 — 48 10,500 0.20 5.74E+01 2.62E-01 1.38E+04 —
Cobalt 28 16 24 1,050 4.3 1.16E+00 2.66E-02 6.50E+00 Yes
Copper 180 22 3,200 140,000 284 5.62E-02 1.28E-03 6.33E-01 Yes
Cyanide 5.6 - 48 2,100 0.97 1.16E-01 2.65E-03 5.73E+00 —
Fluoride 3,421 281 4,800 210,000 2,884 7.13E-01 1.63E-02 1.19E+00 Yes
Formate+A2 517 — — — — — — — —
Glycolate 839 — — — — — — — —
Iron 34,421 32,600 — 2.45E+06 5,645 6.15E-01 1.40E-02 6.10E+00 Yes
Lanthanum 32 - — — — — — — —
Lead 2,163 10 — 1,000 3,000 8.65E+00 2.16E+00 7.21E-01 Yes
Manganese 7,758 512 — 490,000 501 6.93E-01 1.58E-02 1.55E+01 Yes
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Table4-1. Summary of Residual Tank Concentrations Compared Against Model Toxics Control Act Cleanup Level for Retrieved Tanks. (2 sheets)

Residual 90th Percentile |  Soil Direct Contact Soil Direct Contact 3-Phase Soil Ratio of Residual Concentration to Soil Cleanup Levels | Apove 90th
Analyte Concentration® Background Method B Unrestricted | Method C Industrial | Concentration Protective | pirect Contact Direct Contact Percentile
(mg/kg) (ma/kg) Land Use? (mg/kg) Land Use® (mg/kg) | of Groundwaterd (mg/kg) Method B Method C 3-Phase Background?
Mercury 91 0.013 — 1,050 21 3.79E+00 8.65E-02 4,33E+01 Yes
m-Xylene 0.0097 — 16,000 700,000 14 6.07E-07 1.39E-08 6.94E-04 —
Nickel 2,182 19 1,600 70,000 130 1.36E+00 3.12E-02 1.68E+01 Yes
Nitrate 1,200 52 568,000 2.49E+07 180 2.11E-03 4.82E-05 6.67E+00 Yes
Nitrite 601 — 24,000 1.05E+06 13 2.51E-02 5.73E-04 4.63E+01 —
Oxaate 13,646 — — — — — — — —
o-Xylene 0.0052 — 16,000 700,000 15 3.26E-07 7.45E-09 3.48E-04 —
Phosphate 50,571 0.79 — — — — — — Yes
Polychlorinated Biphenyls (high risk) 0.15 — 0.50 66 2.7 2.96E-01 2.24E-03 5.46E-02 —
Potassium 854 2,150 — — — — — — No
Selenium 113 0.78 400 17,500 5.2 2.84E-01 6.48E-03 2.18E+01 Yes
Silicon 5,581 — — — — — — — —
Silver 257 0.17 400 17,500 14 6.43E-01 1.47E-02 1.84E+01 Yes
Sodium 65,810 690 — — — — — — Yes
Strontium 973 — 48,000 2.10E+06 6,758 2.03E-02 4.64E-04 1.44E-01 —
Sulfate 614 237 — — 1,000 — — 6.14E-01 Yes
Thallium 594 0.19 0.80 35 0.23 7.42E+02 1.70E+01 2.58E+03 Yes
TIC as CO3 — — — — — — — — —
Total organic carbon — — — — — — — — —
Tributyl phosphate 12,140 — 111 14,583 0.50 1.09E+02 8.32E-01 2.43E+04 —
Uranium 100,091 3.2 240 10,500 270 4.17E+02 9.53E+00 3.71E+02 Yes
Vanadium 51 85 400 17,500 1,600 1.28E-01 2.92E-03 3.19E-02 No
Xylene (m & p) 0.012 — 16,000 7.00E+05 14 7.57E-07 1.73E-08 8.65E-04 —
Xylenes 0.015 — 16,000 700,000 15 9.10E-07 2.08E-08 9.71E-04 —
Zinc 246 68 24,000 1.05E+06 5,971 1.03E-02 2.35E-04 4.13E-02 Yes
Zirconium 403 40 — — — — — — Yes

Note: Bolded and shaded ratios indicate exceedances.

4 RPP-RPT-42323, Hanford C-Farm Tank and Ancillary Equipment Residual Waste Inventory Estimates, Appendix D-1.3, “Mean Concentration of C-Farm Sludge Residual Waste (for post-retrieval tank samples).”

b ECF-Hanford-10-0444, Documentation of Standard Method B Soil Cleanup Levels for Unrestricted Land Use.

€ ECF-HANFORD-10-0453, Calculation of Sandard Method C Direct Contact Soil Cl eanup Levelsfor Industrial Land Use for the 100 Areas and 300 Area Remedial Investigation/Feasibility Study Reports.

d ECF-HANFORD-10-0442, Calculation of Nonradiological Soil Concentrations Protective of Groundwater Using the Fixed Parameter 3-Phase Equilibrium Partitioning Equation for the 100 Areas and 300 Area.

€ The cleanup value for lead is the Method A unrestricted land use cleanup level from Table 740-1, Method A Soil Cleanup Levelsfor Unrestricted Land Uses. in Washington Administrative Code 173-340-900, “ Tables.”

f The soil industrial cleanup value for lead is the Method A industrial soil cleanup level from Table 745-1, Method A Soil Cleanup Levels for Industrial Properties. in Washington Administrative Code 173-340-900, “Tables.”
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Calculation Checklist
MTCA Comparison workbook.xlsx / RPP-CALC-63864

Yes No' NA

O O X a. Thecalculation was formattedin accordance with Attachment A of T FC-ENG-DESIGN-C-10.

o o b. Theobjective/purpose of the calculation is clearly stated and the problem is completely defined by the
purpose statement.

oo c.  Analytical and technical approaches and results are reasonable and appropriate.

X oo d Input dataare adequately described, referenced to their source, and checked for consistency with
original source information.

oo e. Necessary assumptions are reasonable, explicitly stated, and technically justifiable. Assumptions
requiring verification prior to use are clearly statedand identified/tracked using T BD/HOLD numbers.

O O K f.  For both qualitative and quantitative data, uncertainties are recognized and discugsed and the datais
presentedin a manner to minimize design interpretations.

O O X g Mathematical derivations were checked, including dimensional consistency ofresults.

O O h. Calculations are sufficiently detailed such that a technically qualified person can understand the
analysis without requiring recourse to the originator.

X O d i.  Caleulations were verified, including review that correct input data are used, equations are correctly
applied to the problem being analyzed, correct units are used, and results are reasonable and
appropriate.

O O X j.  Results produced by Mathcad® were replicated/verified by handor alternate methods. If results could
not be replicated/verified by hand, the utilized Mathcad® feature (e.g. advanced math function,
equation, macro, etc.) s verified and registered in HISI.

O 0O X k. Software? used is identified by the software name, version, HISI ID#, and if applicable the Software
Management Plan (SMP).

X oo 1. Software is used in accordancethe requirements prescribed by the Software Owner.” Thisincludes
adherenceto limits of use, trainingrequirements, software settings, specific software checklists, usage
logs, error report checks, etc.

= m. Software input reportsandinput files are attached.

X O 0O n. Theinput wag correctly entered/modeled in the Software, and consistent with the calculation document.

X O O 0. Software output is consistent with the input and with the results reportedin the calculation document.

0o o p. Multiple-Use spreadsheets are used in accordance with TFC-ENG-DESIGN-C-32, andidentified by file
name, version, HISI ID#, and as applicable; the SMP or Spreadsheet Verification Form.

X O O q- Single-Uge spreadsheets used inthe calculation have adequate explanation oftheir method, are
identified by file name, and checked/verified as part of the calculation.

X ] ] r.  Dataorresults presentedin tables and graphs have been checked against original source.

L L s.  Thenumber of significant digits is appropriate and consistent.

oo t.  Limits/criteria/guidelines applied to the analysis results are appropriate andreferenced.
Limitg/criteria/guidelines were checked against references.

O O X u.  Conclusions are consistent with analytical results and applicable limits.

U U v. Results and conclusions address all pointsin the purpose.

X O O Referenced documents are retrievable or otherwise available and the version or revision of each
reference is cited.

O 4d x. Impacts on requirements have been assessed and change documentation initiated to incorporate
revigionsto affected documents, ag appropriate.

X O 0O v. Thedesign media matchesthe calculations.

Chedibox Justifications:

Checker: David J. Watson

Digitally signed by Watson,

Watson, David J pavid

Date: 2020.12.01 07:27:41 -08'00'

'If any blocks are chedced * No”, ajustification must be provided here or attached.
? Does not apply to non-computational sofiware (e.g. Word®, Visio®).
* The Software Owner is responsible for managing sofware, including requirements, inaccordance with TFC-BSM-IRM_HS-C-01.
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e: There are no assumptions explicitly stated in the workbook because it only compares given soil concentrations with soil background values and
administrative concentration limits.

f Workbook only contains concentration data ffom previously published doauments.

g: There are no mathematical derivations in thisworkbook.

j: Mathcad was not used in this Excel workbook or its input data.

k: Microsof Excel was used to produce this Excel workbook. Microsoff Excel does not have a HISI entry.

m: input was hand entered or pasted fom another data source. No input files are attached. No input reports are attached, however the data
sources are described in RPP-CALC-63864

p: Thisworkbook isnot a multiple use spreadsheet.
t: There are no limits/ariteria/guidelines explicitly stated in the workbook because it only compares values.
u: no conclusions are presented, only the results of the comparisons as stated in the purpose section of the EMCF

x: No change documentation isnecessary because this is an initial release.
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