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SUBJECT: Estimated Organic Emissions from Process Cells

The model estimated the mass flow rate for each of the fifty organic compounds in the post-evaporator,
the LAW, and the HLW streams shown in Appendix A, Tables 2, 3, and 4, respectively. Each unmodeled
organic compound was then assigned, by stream, a mass flow rate associated with the appropriate Henry’s
Grouping. Some of the Henry’s Groupings contain more than one modeled compound. In that case, the
mass flow rates were averaged, and the average value was assigned to the unmodeled organic compounds
in that Henry’s Grouping. Appendix A, Table 6 shows the Henry’s Grouping number and corresponding
mass flow rate assigned to each organic compound, both modeled and unmodeled, in the post-evaporator
stream; Appendix A, Table 8 shows the LAW stream; and Appendix A, Table 9 shows the HLW stream.

The formula given in the EPA guidance (1995) in section 2.1 to estimate the release of organic
compounds requires the organic concentration to be expressed as a weight fraction. The mass flow rates
were converted to weight fractions using the respective density for the three streams. The density used
for this calculation is the density of the liquid phase of the waste stream being evaluated since the model
apportioned the organic compounds to the liquid phase. A conversion factor was calculated to convert
from mass flow rate to weight fraction according to the following formula:

Conversion Factor = Qy g/s - 60 s/min - min/Qy - 35.315 f/1000L - 1000 mg/g - 1/p kg/L

Where:
Qwm = mass flow rate of the individual organic compound
Qv = volumetric flow rate of the evaluated stream

0 = density of the liquid phase of the evaluated stream

Appendix A, Table 6 shows the mass flow rate and conversion to a weight fraction for each of the organic
compounds for the post-evaporator stream. The individual weight fractions were summed to yield the
waste stream organic weight fraction, WFs, for the post-evaporator stream. Appendix A, Table 8
presents the same information for the LAW stream, and Appendix A, Table 9 presents the same
information for the HLW stream. The waste stream organic weight fractions, WFs, for each of the
evaluated streams was entered into Appendix A, Table 1.

4 KEstimated Release of Organic Compounds

The Human Health Risk Assessment Protocol (EPA 1998) presents a method to speciate the release of
organic compounds by multiplying the weight ratio of each individual organic compound by the total
release from the waste streams being evaluated. This method was used to estimate the individual organic
compound released into the WTP process cells for each of the evaluated streams.

The weight ratio for each organic compound for each stream was determined by dividing the individual
organic compound weight fraction by the total weight fraction of all organic compeunds in that stream.

The estimated release of each individual organic compound for each stream, R,o, was then determined by
multiplying the estimated release for the stream, ER, from Appendix A, Table 1 times the individual
organic compound weight ratio, WR;. These calculations were made for the pretreatment feed stream, the
post-evaporator stream, the LAW stream, and the HLW stream. The resulting estimated releases into the
process cells are given in Appendix A, Tables 5, 6, 8, and 9, respectively.
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5 Estimated Emission of Organic Compounds

This section discusses the calculation of the estimated emission of organic compounds from the WTP
process cells.

5.1  Unabated Organic Compound Emissions

Only a portion of the organic compound released into the process cells will result in unabated emissions.
Organic compounds that are particle-bound or particulate will be abated by the high-efficiency particulate
air (HEPA) filters. The Emission Baseline Report (24590-WTP-RPT-03-008) separated the organic
compounds into particle-bound or particulate, and vapor phase. According to the Emission Baseline
Report (24590-WTP-RPT-03-008), HEPA filters will abate the particle-bound or particulate organic
compounds at a decontamination factor of two hundred thousand. Therefore, particle-bound or
particulate organic compounds were not considered as uncontrolled emissions in this caleulation.

Vapor phase organic compounds released into the process cells will not be captured by the HEPA filters
and will represent potential unabated emissions. Appendix A, Table 5 gives the estimated organic vapor
emission, Ryo, from the pretreatment feed stream by listing the release of each vapor phase organic
compound as an emission and each particle-bound or particulate organic compound as zero emission.
This process is repeated for the post-evaporator stream in Appendix A, Table 6. The feed stream and
post-cvaporator stream releases are summed in Appendix A, Table 7 to give the estimated emission of
organic compounds from the pretreatment process cells. Appendix A, Table 8 gives the estimated
emission of organic compounds from the LAW process cells, and Appendix A, Table 9 gives the
estimated emission of organic compounds from the HLW process cells.

5.2  Potential Emissions Not Considered

The Emission Baseline Report (24590-WTP-RPT-03-008) proposed that the temperature and conditions
in the melters and thermal oxidation units are sufficient to generate products of incomplete combustion
(PICs) that would be introduced into the offgas streams. The melter offgas containing the PICs will be
treated by a melter submerged bed scrubber, which will recycle scrubber liquor back into the pretreatment
process. However, the Emission Baseline Report (24590-WTP-RPT-03-008) predicted that PICs recycled
to the pretreatment plant will be at concentrations orders-of-magnitude less than the constituent organic
compounds. Thus, PICs were not included as emissions in this calculation.

6 References

6.1 Codes and Standards

EPA 1995. Protocol for Equipment Leak Emission Estimates, EPA-453/R-95-017. November 1995. US
Environmental Protection Agency, Research Triangle Park, North Carolina, USA.

EPA 1998, Human Health Risk Assessment Protocol, EPA530-D-98-001A. July 1998. US
Environmental Protection Agency, Research Triangle Park, North Carolina, USA.
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Excel Worksheets:
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The Protocol for Equipment Lead Emission Estimares (EPA 1995) provides the following formula to calculate the estimated release of organic material from ancillary
equipment, .
Eyo =N x Ry, x WFs x H, where:

Eyo = estimated annual release, kgfyear
N = anciliary equipment count by equipment type; equipment count was obtained torm Melter Systems group, Area Plant Design, and the

Plant Item List (PIL-4.08.06)

R, = average release factor by equipment type, (kg/hour); from Protocol for Equipment Leak Emission Estimates (EPA 1995)
WF; = weight fraction of organic material = WFs from tables 5, 6, 8, and 9 for Prefreatment Feed Stream, Post-Evaporator Stream,

LAW Stream, and IILW Stream respectively * 1/1000*1000) to convert from mg/kg to kg/kg

ER, = Eyg kgfyr * 1000 gm/kg / (365 dfyr * 24 hr/d *60 min/hr * 60 s/min) where:
ERq = waste stream organic release (gnvs) by equipment type

ERg.prr = sum of Pretreatment Feed Stream estimated release = Sum ER by equipment type

ERq.pr = sum of Post-Evaporator Stream estimated release = Sum ERg by equipment type
ERg.14 = sum of LAW Stream estimated release = Sum ERg by equipment type
ERq = sum of HLW Siream estimated release = Sum ER, by equipment type

Table 1. Estimate of the Release of Organic Compounds from Ancillary Equipment. Calc, No. 24590-WTP-HAC-50-00001, Rev. C

Waste Stream :
Organic Operatng Estimated Estimated
. Weight Hours Annual Release Release
Count Ryve Fraction H Eyo ERg

Plant Waste Stream Equipment Type] N {kg/hour) WEg hr/yr {kg/yr) (gm/s)
Pretreatment Pretreatment Feed Stream Valves 15 0.00023 0.0083839 8760 0.2534 8.04E-06
Conneciors 170 0.00183 0.0083839 §760 22.8482 7.25E-04
Pretreatment Feed Stream Total ERgprp= 7.33E-04
Post-Evaporator Stream Valves 355 0.00023 0.0014825 8760 1.0604 3.36E-05
' Connectors 978 0.00183 0.0014825 8760 23.2426 7.37E-04
Post-Evaporator Stream Total ERgpr = ' 1. 11E-04
LAW LAW Stream Valves 32 0.00023{ 0.002454995 8760 0.1583 5.02E-06
Connectars 44 0.00183f 0.002454995 8760 1.7316 5.49E-05
LAW Stream Total ERp .= 5.99E-05
HLW HL.W Stream Valves 26 0.00023 0.0010959 8760 0.0574 1.82E-06
Connectors 48 0.00183 0.0010959 8760 (.8432 2.67E-05
HLW Stream Total ERgy. = _ 2.85E-05




CFpg = 60 sec/min x 1/ Qy #¥/min x 35.315 ft/1000 L x 1000 mg/Lx £ kgL = Concentration mg/kg
CFpe = Conversion Factor

Qv = Volumetric Flow Rate from the Emussion Baseline Report (24590-WTP-RPT-PO-03-008), Sheet FEP03 = 1.19E+00 ft'/min
£ = Density from the Emission Baseline Report (24590-WTP-RPT-PO-03-008), Sheet FEP03 = 1.5CE+00 kg/L
Note: Un-rounded values for Qy,and 2 rom Shect FET03 were used for the calculations.

CFpg = 1190.702384

Qu = Compound Mass Flow Rate from the Emission Baseline Report (24590-WTP-RPT-PO-03-008), Sheet FEP03
WEF, = Weight Fraction = Qu * CFpg
Average Weight Fraction WF, = average WF; for Henry's Law Group

Table 2. Post-Evaporator Concentration and Henry's Law Grouping. Cale. Ne. 24590-WTP-HAC-50-00001, Rev, C

individual Henry's Law
Cempound Organic Group Average
Mass Flow Weight Organic Weight
Rate Fraction. Henry's Law Fraction.
Compound Qu WE; Grouping WF,
CAS#  |Organic Compounds g/s mg/ke HL mg/kg
100-21-0 {p-Phihalic acid 4.82E-02 5.74E+01 1 5.74E+01
88-89-1 [Picric acid 5.99E-D2 7.13E+01 2 T.13EH]
144-62-7 |Oxalic acid 4.83E-03 5.75E+00 3 5.75EHO
75-12-7 |Formamide 4.80E-02 5.72E+01 4 5.72E+01
60-35-5 |Acetamide | 1.05E-02 1 24E+01 5 1.24E+01
87-86-5 |Pentachlorophencl 4.63E-02 5.51E+01 6 5.51E+01
126-73-8 |Tributyl phosphate 3.81E-02 4.54E+H)1 7 4.54E+0]
108-95-2 |Phenol 3.00E-02 3.57E+01 8 3.49E+01
84-66-2 |Diethyl phthalate 2.24E-02 2.67E+01 8 3.49E+01
88-85-7 |2-sec-Butyl-4,6-dinitrophenol (Dinoseb) 3.55E-02 4.23E+01 8 3.49E+01
62-75-9  |N-Nitroso-N,N~dimethylamine 1.94E-02 231E+H01 9 2.31E+01
122-39-4 |N,N-Diphenylamine 1.33E-03 1.58E+00 10 8.11E-01
8001-35-2 |{Toxaphene 3.50E-05 4.17E-02 10 8.11E-01
4170-30-3 {2-Butenaldechyde (2-Butenal) 4.69E-04 5.58E-01 11 1.90E+00
58-90-2 |2,3,4,6-Tetrachlorophenol 2.34E-03 2.78E+00 11 1.90E+00
98-86-2 | Acetophenone 1.98E-03 2.36E100 11 1.90E+00
57-14-7 |1,1-Dimethylhvdrazine 1.63E-03 1.94E+00 i2 1.94E+00
120-12-7 |Anthracene 2.62E-04 3.12E-01 13 2.49E-01
75-05-8 | Acetonitrile 1.56E-04 1.86E-01 13 2.49E-01
208-96-8 {Acenaphthylene 8.79E-05 1.05E-01 14 1.05E-01
132-64-9 |Dibenzofitran 2.88E-05 3.43E-02 15 3.43E-02
106-93-4 |Ethylene dibromide (Dibromethane) 2.80E-06 3.33E-03 16 1.33E-03
76-44-8  |Heptachlor 3.29E-07 3.92E-4 16, 1.33E-03
91-20-3  |Naphthalene 2.25E-07 2.68E-04 16 1.33E-03
120-82-1 |1,2 4-Trichlorobenzene 1.08E-07 1.20E-04 17 1.29E-04
118-74-1 |Hexachlorobenzene 6.76E-09 8.05E-06 18 8.05E-06
10061-01-5 |cis-1,3-Dichloropropene 2.16E-08 2.57E-03 19 1.06E-05
108-88-3 |Toluene 1.94E-09 2.31E-06 19 1.06E-03
71-43-2  {Benzene 3.19E-09 3.80E-06 19 1.06E-05
79-01-6  |Trichloroethylene 6.57E-10 7.82E-G7 20 7.31E-07
87-68-3 |Hexachlorobutadiene 5.70E-10 §.79E-07 20 7.31E-07
127-18-4 |Perchloroethylene (tetrachloroethylene) 1.20E-10 1.43E-07 21 1.43E-07
56-23-5 |Carbon tetrachloride 3.25E-11 3.36E-08 22 3.86E-08
106-99-0 |1.3-Butadiene 1.78E~12 2.12E-09 23 2.12E-05
110-82-7 |Cyclohexane . 2.13E-13 2.53E-10 24 2.53E-10]
108-87-2 |Methylcyclohexane 9.07E-i5 1.08E-11 25 1.08E-11
106-97-8 [Butane 8.13E-16 9.68E-13 26 9.68E-13
110-54-3 n-Hexane 1.23E-16 1.47E-13 27 [.47E-13
111-84-2 jn-Nonane - 1.86E-17 2.22E-14 28 2.22E-14
76-15-3 |Chloropentafluoroethane 4.19E-18 4.99E-15 29 4.99E-15
319-85-7 |Hexachlorocyclohexane (Lindane) Beta BHC 1.16E-04 1.38E-01 30 3.21E-01
50-32-8  |Benzo(a)pyrene 4.23E-04 5.04E-01 30 3.21E-01
84-74-2 iDibutyl phthalate 1.29E-02 1.53E+01 31 1.53E+01
218-01-9 [Chrysene 4.88E-03 5.81E+00 32 3ATEHOG
58-89-9  |garmm-BHC (Lindane) 1.73E-05 2.06E-02 32 347E+00
603-34-9 | Triphenylamine 3.84E-03 4.57E+00 32 3 47E+H00
129-00-0 {Pyrene 2.21E-03 2.63E+00 33 1.33E+00
60-57-1  |Dieldrin 1.86E-05 2.21E-02 33 1.33E+00
309-00-2 [Aldrin 7.54E-06 8.98E-03 34 8.98E-03
1336-36-3 |Polychlorinated biphenyls (PCBs) 5.01E-05 5.97E-02 35 5.97E-02




CF 4 = 60 sec/minx 1/ Qy ft¥/min x 35.315 ﬁ’/l_OOO Lx1000mg/Lx £~ kg/l. = Concentration mg/kg
CF\ 5 = Conversion Factor

Qv = Volumetric Flow Rate from the Emission Baseline Report (24590-WTP-RPT-P0-03-008), Sheet TCPO3 = 4.24E-01 f/mun
P = Density from the Emission Baseline Report (24590-WTP-RPT-PO-03-008), Sheet TCP0O3 = 1.76E+00 kg/L.
Note. Un-rounded values for Qyand ,2 rotn Sheet TCPO3 were used for the calculations.

CFLa= 2835.87806

Qun = Compound Mass Flow Rate from the Emission Baseline Report (24590-WTP-RPT-PO-03-008), Sheet FEP(3
WF, = Weight Fraction = Qy * CFpa
Average Weight Fraction WF, = average WF, for Henry's Law Group

Table 3. LAW Stream Concentration and Henry's Law Grouping. Cale. No, 24590-WTP-HAC-50-00001, Rev. C

Henry's Law
Compound Individual Group Average
Mass Flow |Organic Weight Qrganic Weight
Rate Fraction. Henry's Law Fraction.
Compound Qun WF; Grouping WF,
CAS# _ |Organic Compounds gs mgkeg HL . mg/kg

100-21-0 |p-Phthalic acid 2.73E-02 77.48 1 71.75E+01
88-89-1 |Picric acid 3.64E-01 1032.27 2 1.03E+03
144-62-7 |Oxalic acid 2.73E-03 173 3 7.73E+00
75-12-7 |Formamide 2.72E-02 77.05 4 7.71E+01
60-35-5 |Acetamide 5.81E-03 16.47 5 1.65E+01
87-86-5  |Pentachlorophenol 2.50E-02 70.99 6 7.10E+01
126-73-8 |Tributyl phosphate 1.67E-02 47.44 7 4.74E+01
108-95-2 " |Phenol 1.04E-02 29.37 8 3.48E+01
84-66-2 | Diethyl phthalate 5.83E-03 16.54 8 3.48E+01
88-85-7  |2-sec-Butyl-4,6-dinitrophenol {Dinoseb) 2.06E-02 58.53 8 3.4BE+01
62-75-9 - |N-Nitroso-N,N-dimethylamine 2.42E-03 6.86 9 6.86EH0
122-39-4  |N,N-Diphenylamine 9.65E-05 0.27 10 1.38E-01
8001-35-2 |Toxaphene 9.31E-07 0.00 10 1.38E-01
4170-30-3 ]2-Butenaldehyde {2-Butenal} 1.28E-08 0.04 11 1.24E-01
58-90-2 12,3,4,6-Tetrachlorophenol 6.86E-05 0.19 11 1.24E-01
98-86-2 |Acetophenone 4.94E-05 0.14 11 1.24E-01
57-14-7 |1,1-Dimethylhvdrazine 3.45E-05 0.10 12 9.79E-02
120-12-7 |Anthracene 9.40E-07 0.00 13 2.71E-03
75-05-8 |Acetonitrile 9.73E-07 0.00 13 2.71E-03
208-96-8 |A . 1.13E-07 0.00, 14 3.20E-04
132-64-9 [Dibenzofuran ) 5.68E-09 0.00 15 1.61E-05
106-93-4 |Ethylene dibromide (Dibromethane) 1.12E-11 0.00 16 1.06E-08
76-44-8 |Heptachlor 0.00E+H0 0.00 16 1.06E-08
91-20-3 [Naphthalene Q.00E+0¢ 0.00 16 1.06E-08
120-82-1 1,2 4-Trichlorobenzene 0.00E+00 0.00 17 0.00E+00
118-74-1 |Hexachlorabenzene 0.00E+00 0.00 18 0.00E+00
10061-0] -5 |cis-1,3-Dichlorepropene 0.00E+00 0.00 19 0.00E+00
108-88-3 |Toluene C.00E+00 0.00 19 0.00E+00
71-43-2  |Benzene 0.00E+00 0.00 19 0.00E+00
79-01-6 |Trichloroethylene 0.00E+00 0.00 20 0.00E+00
87-68-3 {Hexachlorobutadiene 0.00E+00 Q.00 20 0.00E+00
127-18-4 - |Perchloroethylene (tetrachloroethylene) 0.00E+00 Q.00 21 0.00E+00
56-23-5 |Carbon tetrachlonide 0.00E+00 0.00 22 0.00E+00
106-99-0 |1,3-Butadiene G.00E+H00 0.00 23 0.00E+00
110-82-7 |Cyclohexane 0.00E+00 0.00 24 0.00E+05
108-87-2 |Methylcyclohexane ‘0.00E+00 0.00 25 0.00E+00
106-97-8 |Butane 0.00EH)0 0.00 26 0.00E+00
110-54-3 . |n-Hexane 0.00E+0C 0.00 27 0.00E+00
111-84-2 {n-Nonane 0.00E+00 0.00 28 0.00E+00
76-15-3  |Chloropentafluoroethane 0.00E+0¢ 0.00 29 0.00E+00
319-85-7 |Hexachlorocyclohexane (Lindane) Beta BHC 3.42E-05 0.10 30 2.39E-01
50-32-8 |Benzo(a)pyrene 1.34E-(4 0.38 30 2.39E-01
84-74-2 |Dibutyt phthalate 2.02E-03 5.73 ) 31 5. 73E+Q0
218-01-9 (Chrysene’ 2.64E-04 0.75 32 4.21E-01
58-89-9 mma-BHC (Lindane) 5.41E-07 0.00] . 32 4.21E-01
603-34-9 (Triphenylamine 1.81E-04 0.51 32 4.21E-01
129-00-0 {Pyrene 4 99E-05 0.14 33 7.11E-02
60-57-1 |Dieldrin . 2.65E-07 000 33 7.11E-02
~ 309-00-2 {Aldrin 1 30E-08 0.00 34 3.67E-05
1336-36-3 | Polychlorinated biphenyls.(PCBs) 6.02E-11 0.00 35 1.71E-07




CFy = 60 sec/min x 1/ Qy f'fmin x 35.315 /1000 L x 1000 mg/L.x 1 2 kg/L = Concentration mg/kg
CFyy, = Conversion Factor

Qv = Volumetric Flow Rate from the Emission Baseline Report (24590-WTP-RPF-PO-03-008), Sheet HLPO9 = 7.65E-01 ft'/min
£ : Density from the Emission Baseline Report (24590-WTP-RPT-PO-03-008), Sheet HLP09 = 1.04E+00 kg/L
Note Un-rounded values for QV and 2 from Sheet HLP09 were used for the calculations.

CFy = 2652.33539

Qn = Compound Mass Flow Rate from the Emission Baseline Report (24590«WTP-RPT-PO—03-0(58), Sheet FEPO3
WF, = Weight Fraction = Q,, * CFy,_
Average Weight Fraction WF, = average WF, for Henry's Law Group

Table 4. HLW Stream Concentration and Henry's Law Grouping. Calc. No. 24590-WTP-HAC-50-00001, Rev. C

Individual Henry's Law
Compound Organic Group Average
Mass Flow Weight Organic Weight
Rate Fraction. Henry's Law Fraction.
Compound Qn WF, Grouping WF,
CAS#  |Orpanic Compounds - gis mg/kg HL _mg/kg
100-21-0 jp-Phthalic acid 7.49E-03 19.87 1 1.99E+01
88-89-1 [Picric acid 5.30E-03 24.68 2 247E+01
144-62-7 [Oxalic acid 1.51E-04 1.9% 3 1.99E+00
75-12-7 |Formamide 7.48E-03 19.85 4 1.98E+01]
60-35-5 |Acetamide 1.66E-03 4.40 5 4.40E+00
87-86-5 |Pentachlorophenocl 7.54E-03 20.001 6 2.00E+01
126-73-8 |Tributyl phosphate 7.59E-03 20.14 7 2.01E+01
108-95-2 {Phenol 7.39E-03 19.59] 8 2.21EH0]
84-66-2  |Diethyl phthalate 6.97E-03 18.48 8 2.21E+01
88-85-7 |2-sec-Butyl-4,6-dinitrophenol (Dinoseb) 1.07E-02 | 28.29 8 2.21E+01
62-75-9 IN-Nitroso-N,N-dimethylamine 1.09E-02 28.81 9 2.88E+01
122-19-4 |N,N-Diphenylamine 1.14E-03 3.0 10 1.57E+00
8001-35-2 |Toxaphene 4.52E-05 0.12 10 1.57EH0
4170-30-3 |2-Butenaldehyde (2-Butenal) 8.77E-04 233] 11 7.83E+H00
58-90-2  ]2,3,4,6-Tetrachlorophenol 4.09E-03 10.85 11 7.83E4+00
98-86-2 |Acetophenone 3.89E-03 10.32 11 7.83E+00
57-14-7 |1,1-Dimethythydrazine 3.65E-03 9.67 12 9.67E+00
120-12-7 |Anthracene 1.23E-03 3.28 13 2.48E+H00
75-05-8 |Acetonitrile 6.35E-04 1.69 13 2 48E+00
208-96-8 |Acenaphthylene 3.94E-04 1.05 14 1.05E+00
132-64-9 |Dibenzofuran 9.06E-05 0.24 15 2.40E-01
106-93-4 |Ethylene dibromide {Dibromethane) 2.33E-06 0.01 16 3.04E-03}
76-44-8 |Heptachlor 7.72E-07 0.00 16 3.04E-03
91-20-3 [Naphthalene 3.32E-07 0.00 16 3.04E-03
120-82-1 |1,2.4-Trichlorobenzene 2.66E-08 0.00 17 7.06E-05
118-74-1 |Hexachlorobenzene 1.22E-09 0.00 i8 3.23E-06
10061-01-5 |cis-1,3-Dichloropropene 1.66E-09 0.00 19 1.55E-06
108-88-3 |Toluene 2.73E-11 0.00 ‘ 19 1.55E-06
71-43-2 |Benzene 6.36E-11 .00 19 1.55E-06
79-01-6 |Trichloroethylene 4.37E-12 0.00 20 1.03E-08
87-68-3 |Hexachlorobutadiene 3.44E-12 0.00 20 1.03E-08
127-18-4 [Perchloroethylene {tetrachloroethylene) 2.48E-13 0.00 21 6.57E-10
56-23-5 |Carbon tetrachloride 2.75E-14 0.00 22 7.29E-11
106-99-0 |1,3-Butadiene 2.11E-16 0.00 23 5.60E-13
110-82-7 |Cyclohexane ) 1.24E-24 0.00 24 3.30E-21
108-87-2 [Methylcyclohexane 0.00E+00 0.00 25 0.00E+00
106-97-8 |Butane 0.00E+00 (.00 26 0.00E+00
110-54-3 [n-Hexane 0.00E+00 0.00 27 0.00E+00
111-84-2 |n-Nonane 0.00E+Q0 0.00 28 0.00E+00
76-15-3  |Chloropentafivoroethane 0 00E+00 | 0.00 29 0.00E+00
319-85-7 [Hexachlorocyclohexane (Lindane) Beta BHC 3 15E-05 0.08 30 1.97E-01
50-32-8 [Benzo(a)pyrene 1.17E-04 0.31 30 1.97E-01
84-74-2 |Dibutyl phthalate 7.33E-03 19.45 31 1.94E+01
218-01-9 |Chrysene 5.79E-03 15.36 32 9.24E+00
58-89-9 |pamma-BHC (Lindane) 1.99E-05 0.05 32 9.24E+00
603-34-9 |Triphenylamine 4.65E-03 12.32 32 9.24E+00
129-00-0 |Pyrene 4.82E-03 12.79 33 | 644E+00
60-57-1 |Dieldrin 3.51E-05 0.09 33 6.44E+00
309-00-2 |Aldrin 3.35E-05 0.09 34 8.88E-02
1336-36-3 |Polychlorinated biphenyls (PCBs) 7.98E-05 021 35 2.12E-01




C,, = organic concentration; values are from the RPP-WTP Waste Feed Assessment (RPT-24590-EN00003)
P =density; values are from RPP-WTP Waste Feed Assessment (RPT-24590-EN0G003)
WF,=Co/ o
WE; = the weight fraction of the individual organic compound
WFg = Sum WF,
WR, = the ratio of the imdividual orgamic compound weight fraction to the sur of the mdividual weight fraction . WFi / WFg
WRs = Sum WR,
Rio= WR; * ERgprr; ERg.prr 15 from Table 1
Ry = vapor emissions; Ryg 15 "0" 1f the compound ts a particle or is particle-bound
= particle; cell has an "X" 1f the compound is a particke or is particle-bound

Table 5. Estimate of Organic Emissions from the Pretreatment Feed Stream. Cale. No. 24590-WTP-HAC-50-00002, Rev. C
a Individual | Individual Individual
Organic | Orgamc | Individual Organic
Organic | Density Weight Weight Organic Vapor
Cone. Fraction. Ratic Release Emission
. Co - WF, WR, Rio Ryo Particle
CAS# Organic Compounds mg/L kg/L mg/kg unitless gm/s grs P
100-00-5 _ |p-Nitrochiorob 84.8 1.35 62.81 7.49E-03 5.49E-06]  5.49E-06
100-21-0  |p-Phthalic acid 84.8 135 62.8]  7.49E-03 5.40E-06]  5.49E-06
100-25-4  |1,4-Dinitrobenzene 84.8 1.35 62.8] 7.49E-03 5.49E-06] 0.00E+00 X
100-41-4__ |Ethyl benzene 18.7 1.35 13.9] 1.65E-03 1.21E-06 1.21E-06
100-42-5 Styrene 18.7 1.35 13.9] 1.65E-03 1.21E-06 1.21E-06
10061-01-5 |eis-1,3-Dichloropropene 18.7 1.35 13.9; 1.65E-03 1.21E-06 1.21E-06
10061-02-6 |trans-1,3-Richloropropene 187 1.38 13.9! 1.65E-03 1.21E-06 1.21E-06
101-55-3 - |4-Bromophenylphenyl ether §4.8 135 62.8] 7.49E-03 S.49E-06]  5.49E-06
101-34-8 Dipheny] ether 18.7 1.35 13.9{ 1.65E-03 1.21E-06 1.21E-06
106-354  |3-Heptanone 18.7 1.35 13.9{ 1.65E-03 1.21E-06 1.21E-06
106-42-3  |p-Xylene (Dimethyl benzene) 18.7 1.35 13.90  1.65E-03 1.21E06 1.21E-06
106-46-7 _ |1,4-Dichlorobenzene 18.7 1.35 13.9] 1.65E-03 1.21E-06 1.21E-06
106-88-7 1,2-Epoxybutane . 18.7 1.35 13.9] 1.65E-03 1.21E-06 1.21E06
106934 |Ethylene dibromide (Dibromethane) §4.8 1.35 62.8] 7.49E-03 SA9E-06|  5.49E-06
106-97-8 Butane 18.7 1.35 13.9{ 1.65E-03 1.21E-06 1L.Z1E06
106-99-0 i,3-Butadiene 18.7 1.35 13.9) 1.65E-03 1.21E-06 1.21E-06
107-02-8  |Acrolein 18.7 1.35 13.9] 1.65E-03 1.21E-06 1.21E-06
107-05-] 3-Chloropropene (Allyl chlonide) 18.7 1.35 13.9] 1.65E-03 1.21E-06 1.21E-06
107-06-2  {1,2-Dichloroethane (Ethylene chloride) 18.7 1.35 13.9] 1.65E-03 1.21E-06 1.21E-06
107-12-0 Propionitrile ] 18.7 1.35 13.9] 1.65E03 1.21E-06 1.21E-06
107-13-1  |Acrylonitrile 18.7 1.35 13.9] 1.65E-03 1.2]1 E-06 1.21E-06
107-18-6 2-Propene-1-o0] 84.8 1.35 62.8] 7.49E-03 5.49E-06 5.49E-06
107-31-3 Formic acid, methyl ester 24.3 1.35 62.8f 7.49E-03 5.49E-06 5.49E06
107-66-4 | Dibutylphosphate 84.3 1.35 62.8] 7.49E-03 549E-06] 0.00E+00, X
107-87-9 2-Pentanone ) 18.7 1.35 13.9] [.65E-D3 1.21E-06 1.21E-06
108-03-2 1-Nitropropane 34.8 1.35 62.8F T.49E-03 5.49E-06 5.49E-06
108-05-4  |Vinyl acetate 34.8 1.35 62.8] 7.49E-03 SA9E-06{ 5.49E-06
108-10-1 Hexong (4-Methyl-2-pentanone or MIBK) 18.7 1.35 13.9] 1.65E-03 1.21E06 1.21E-06
108-20-3 _ [Bis(isopropyliether 18.7 1.35 13.9] 1.65E-03 1.2]1E-06 1.21E-06
108-38-3  im-Xylene (Dimethy] benzene) 18.7 1.35 1391 1.65E-03 1 21E-06 {.21E06
108-39-4  jm-Cresol 18.7 1.35 13.90 1.65E-03 1.21E-06 1.21E-06)
108-87-2___iMethyleyclohexane 18.7 1.35 139] 1.65E-03 1.21E-06 1.21E-06
108-88-3  [Toluene 18.7 1.35 13.9] 1.65E-03 1.21E-06 1.21E-06
108-90-7 _[Chlorobenzene 18.7 135 13.9] 1.65E-03 1.2LE06 1.21E-06
108-93-0 Cyelohexanol 18.7 1.35 13.9}] 1.65E-03 1.21E-06 1.21E-06
108-94-1 Cyclohexanone 18.7 1.35 13.9] 1.65E-03 1.21E-06 1.21E-06
108-95-2 _ iPhenol 84.8 1.35 62.8] 7.49E-03 5.49E-06]  5.49E-06
109-66-0.  [n-Pentane 18.7 135 13.9] 1.65E-03 1.21E-06 1.2|E-06|
109-99-9 | Tetrahydrofuran 39.6 1.35 29.3] 3.50E-03 2.57E-06 2.57E-06
110-12-3 5-Methyl-2-hexanone 18.7 1.35 . 13.9§ 1.65E-03 1.21E-06 1.21E-06
110-43-0 2-Heptanone 18.7 1.35 13.9F 1.65E-01 1.21E-06 1.21E-06
110-34-3  in-Hexane 18.7 1.35 - 1391 1.65E-03 1.21E-06 1.21E-06
110-62-3 n-Valeraldehyde 84.8 1.35 62.8]  7.49E-03 5.49E-06 5.49E-D6
110-82-7 Cyclohexane 18.7 1.35 {391 1.65E-03 1.21E-06 1.21E-06
110-83-8  jCyclohexene 18.7 1.35 13.%9  1.65E-03 1.21E-06 1.21E-06
110-86-1 Pyridine 84.8 1.35 62.8{ 7.49E-03 5.49E-06 5.49E-06
111-65-9 n-Octane 18.7 1.35 13.9] 1.65E-03 1.21E-06 1.21E-06
111-76-2 _ |Ethylene glycol monobuty! ether 84.8 1.35 62.8] 7.49E-01 5.49E-06 549E-06
111-84-2  |n-Nonane 18.7 1.35 13.9F 1.65E-03 1.21E-06 1.21E-06
117-81-7 Bis(2-ethylhexyl)phthalate (DEHP) 84.8 1.35 62.81 7.49E-03 SA9E-06]  0.00E+H)Q X
117-84-0 n-Dioctyl phthalate 84.83 1.35 62.8f 7 A4A9E-03 5 4SE-06 0.00E+00 X
118.74-1 Hexachlarob 1.8 1.35 1.31 1.60E-04 1.20E-07 1.20E-07




Table 5. Estimate of QOrganic Emissions from the Pretreatment Feed Stream. Calc. No. 2459-WTP-HAC-50-00001, Rev. C

Indrvidual | Individual Individual
Organic | Orgamc | Individual Organic
Orgamic | Density | Weight Weight Organic Vapor
Conc. Fraction. Ratio Release Emission
Co u WF, WR, Reo Ryo Particle
CAS# Organic Compounds mg/L kg/L mgtkg unitless. on's gm/s P
120-12-7 Anthracene 84.8 1.35 62.8] 7.49E-03 5.49E-06, 5.49E-06
120-82-1 1,2,4-Trichlorobenzene 18.7 1.35 13.94 1.65E-03 1.21E06 1.21E-06
120-83-2 _ {2.4-Dichlorophenol 84.8 135 62.8] 7.49E-03 549E-06|  5.49E-06
121-44-8 Triethylamine i8.7 1.35 13.9] * 1.65E-03 1.21E06 1.21E-06]
121-69-7 Dimethylaniline 187 1.35 13.9] 1.65E-03 1.21E-06 1.21E-06
122-39-4 N,N-Diphenylamine 18.7 1.35 13.9] 1.65E-03 1.21E96 1.21E-06
123-19-3 _ 14-Heptanone 18.7 1.35 13.9] 1.65E-03 L.21E-08 1.21E-08
123-38-6 n-Propionaldehyde 18.7 1.35 13.9] 1.65E-D3 t.21E-06 1.21E-06
123-51-3  |3-Methyl-1-butanol 18.7 1.35 13.9] 1.65E-03 1.21E-D6 1.21E-06|
123-86-4 | Acetic acid n-butyl ester 84.8 1.35 62.8] 7A49E-03 5.49E-06 5.49E-06,
123-91-1 1.4-Dioxane 50.9 135 3771 4.50E-03 3.30E-06]  3.30E-06
126-73-8  {Tributyl phosphate 84.3 1.35 62.8] 749E03 5.49E-06|  5.49E-06
126-98-7  |2-Methyl-2-propenenitrile (Methacrylonitnle) 18.7 1.35 13.9] 1.65E-03 1.21E-D6 1.21E-06
127-184 Perchloroethylene (tetrachioroethylene) 18.7 1.35 13.9] 1.65E-03 1.21E-06 1.21E-06
127-19-5  iN,N-Dimethylacetamide 187 1.35 13.9 1.65E-D3 1.21E-06 1.21E-06
128-37-0 2,6-Bis(tert-butyl}-4-methyiphenol 84.8 1.35 62.8] 7.49E-D3 5.49E-06. 5.49E-06
129-00-0  |Pyrene 84.3 1.35 62.8] 7A49E-03 549E-06]  0.00E+00 X
1321-64-8  [Pentachloronaphthalene 84.8 1.35 62.8] 7.49E-03 549E-06] 0.00E+00 X
1321-65-9 {Trichloronaphthalene 84.8 1.35 62.8] 749E-03 SA49E-06]  5.49E-D6;
132-64-9 Dibenzofuran 84.8 1.35 62.81 7.49E-03 5.49E-06 5.49E-06
1335-87-1 {Hexachloronaphthalene 84.8 1.35 62.8] 749E-03 549E-06]  0.00E+00 X
1335-88-2  {Tetrachloronaphthalene 84.8 135 62.81 7.49E-03 S.49E-06!  0.00E+00 X
1336-36-3 {Polychlorinated biphenyls (PCBs) 294 1.35 21.8] 2.60E-03 1.91E06f  0.00E+0D, X
141-78-6 | Acetic acid ethyl ester (Ethy! acetate) 84.8 1.35 62.8] 7.45E-03 S49E06|  5.49E-06)
141-79-7  14-Methyl-3-penten-2-one 84.8 135 62.8] 7.49E-03 5.49E-06|  5.49E-06)
142-82-5 n-Heptane 18.7 1.35 13.9] 1.65E-03 1.21E06 1.21E-06
144-62-7  1Oxalic acid 8.5 £.35 6.3| 7.50E-04 5.50E-07]  5.50E-07
156-60-5  |trans-1,2-Dichioroethylene 18.7 1.35 13.9] 1.65E-03 1.21E-06 1.21E-06]
1582-09-8 | Trifluralin 84.8 1.35 62.8] 7.49E-03 S.49E-06]  0.00E+00. X
1634-044 | Methyt tert-butyl ether 18.7 1.35 13.9] 1.65E-03 1.21E-06) 1.21E-06
1836-75-5 |Nitrofen 84.8 1.35 62.8] 7.49E-03 5.49E-06] 0.00E+H00 X
189-55-9  {|Dibenzo[a,i]pyrene 84.8 135 62.8f 7.49E-03 5.49E-06]  0.00E+H)0 X
189-64-0 Dibenzofa hlpyrene 84.8 1.35 62.8] 7.49E-03 S5.45E-06] 0.00EHD X
191-24-2  [Benzo(g.h,i)perylene 84.8 1.35 62.8] 749E-03 5.49E-06]  0.00E-H}) X
191-30-0 | Benzo[a.]pyrene 84.8 1.35 628] 749E-03]  SA9E-06] O.00EHN0] X
192-65-4  |Dibenzo[a,clpyrens 84.8 1.35 62.8| 7.49E-03 $.49E-06]  0.00EH)0. X
193-39-5 Indenc(1,2,3-cd)pyrene 84.8 1.35 62.8] 7.49E-03 5.49E-06]  0.00EH)D X
205-82-3 _ {Benzo(pflucranthene 84.8 1.35 62.8] 7.49E-03 5A%E-06| 0.00EH)0 X
205-99-2  |Benzo(b)fluoranthene 84.8 1.35 62.8 7T.49E-03 5.49E-06]  0.00E-+H)0 X
206-44-0  |Fluoranthene 34.8 1.35 62.8F T49E03 549E-06{ 0.00E400 X
207089  |Benzo(k)ftuoranthene 84.8 1.35 62.8] 7.49E-03 5.49E-06] 0.00E+H)0 X
208-96-8 | Acenaphthylene 84.8 1.35 62.8] 7.49E-03 5.40E-06]  5A49E-06
218-01-9  iChrysene 84.8 1.35 62.8] 7.49E-03 5.49E-06] 0.00EH)0 X
2234-13-1 [Octachloronaphthalene 34.8 1.35 62.3] 7.49E-D3 5.459E-06]  0.00E+00 X
224-42-0 | Dhbenz{a.jlacridine 84.8 1.35 62.8] 7.49E-03 5.49E-06]  0.00E+)0 X
226-36-8 | Dibenzfahlacridine 84.8 1.35 62.8] 7A49E-03 5.49E-06]  0.00EH)0 X
2385-85-5  |Mirex 84.8 1.35 62.8] 7.49E-03 5.49E-06 5.49E-06
25551-13-7 | Trimethyl benzene 18.7 1.35 13.9{ 1.65E-03 1.21E-06 1.21E-06
26140-60-3 |Terphenyls 84.8 1.35 62.8| 749E03 5.49E-061 0.00E400, X
27154-33-2 [Trichlorofluoroethane 18.7 1.35 13.9] 165E-03 1.21E-06 1.21E-06
287-92-3  |Cyclopentane 18.7 1.35 139 1.65503 1.21E06]  L21E-06
309-00-2 Aldrin 1 1.35 0.7} 9.00E-05 7.00E-08] 0.00E+H00 X
319-84-6 Hexachlorocyclohexane (Lindane) Alpha BHC 0.3 1.35 0.2] 3.00E-05 2.00E-08 2.00E-08
319-85-7  |Hexachiorocyclohexane (Lindane) Beta BHC 0.3 1.35 0.2{ 3.00E-05 2.00E-08]  0.00E+00 X
319-86-8 Delta-BHC 0.3 1.35 0.2] 3.00E-05 2.00E-08] 0.00E+0Q X
3697-24-3 | 5-Methylchrysene 84.8 1.35 62.8] 7.49E-03 5.49E06{ 0.00EH00 X
3825-26-1  ]|Ammonium perfluorooctanoate 84.8 1.35 62.8| 7.49E-03 5.49E-06{  0.00E+00 X
4170-30-3 _|2-Butenaldehyde (2-Butenal) 18.7 133 1351 1.65E-03 1.21E-06 1.21E-06
4635-73-6 Isodrin 0.6 1.35 0.4} 5.00E-05 4.00E-08 4.00E-08
50-00-0 Formaldehyde 18.7 1.35] 13.9] 1.65E-03 i.21E-06 1.21E-06
50-29-3 4,4-DDT 0.6 1.35 0.4] S5.00E-05 4.00E-08]  0.00E+00 X
50-32-8 Benzo(a)pyrene 1.1 1.35 0.8} 1.00E-04 7O0E08]  0.00E+00 X
53-70-3 Dibenzo{a,h)anthracene 0.1 1.35 0.1} 1.00E-D5 1.00E-08] 0.00E+0D X
540-59-0 1,2-Dichloroethylene 18.7 1.35 13.9] 1.65E-03 1.21E-06 1.21E-96




imate of QOrganic Emissions from the Pretreatment Feed Stream. Calc. No. 24590-WTP-HAC-50-00081, Rev. C

Table 5. Es
Individual | Individual Tndividual
Organic | Organic | Individual Orgame
Organic | Density Weight Weight Crganic Vapor
Cone. Fraction. Ratio Release Emission
Co 2 WF, WR; Rio Ryo Particle
CAS# Qrganic Compounds mg/L kg/L mg'kg unitless oams gm/s P
540-84-1 12,2 4-Trimethylpentane 18.7 135 13.9] 1.65E-03 1215906 L21E-06
541-73-1 1,3-Dichlorobenzene 18.7 1.35 13.9] 1.65E-03 1.21E-Q6 1,.2]1E-06
56-23-5 Carbon tetrachloride 18.7 1.35 13.9] 1.65E.03 1.21E-06 1.21E-06
563-80-4  {3-Methyl-2-butanone 18.7 1.35 13.9] 1.65E-03 1.21E-96 1.21E-06
56-49-5 3-Methylcholanthrene 34.8 1.35 62.8] 7.49E-03 549E-06] 0.00E400 X
56-55-3 Benzo{a)anthracene 34.8 1.35 62.8] 7.49E-03 549E-05] 0.00E+H0Q X
57-14-7 1, 1-Dimethylhydrazine 34.% 1.35 62.8] 7.49E-03 5.49E-06 S.49E-06
58-89-9 gamma-BHC (Lindane) 0.3 1.35 02| 3.00E-05 2.00E-08] 0.00E+00 X
58-90-2 2,3,4.6-Tetrachlorophenol 84.8 1.35 62.8] 7A49E-D] 5.49E-06 5.49%E-06
591-78-6 2-Hexanone 18.7 1.35 13.9] 1.65E03 1 21E-06 1.21E-06)
59-50-7 4-Chloro-3-methylphenot 84.3 1.35 62.8] 7.49E03 549E-06| 0.00E+00 X
59-89-2 N-Nitrasomorpholine 84.8 1.35 62.8] 7.49E-03 5.49E-06 5.49E-06
602-87-9 S-Nitroacenaphthene 84.8 1.35 62.8] 7.49E-03 549E-06) O00E+DD X
60-29-7 Ethyl ether 84.8 1.35 62.8] 749E403 549E-06 5.49E-06
603-34-0__ ITriphenylamine 84.8 135 62.8] 749E03]  SAOE-06]  S49E-06
60-34-4 - |Methylhydrazine 18.7 135 1391 1.65E03 1 21E-06 1.21E-06]
60-35-5 Acetamide 18.7 1.35 13.9] 165E-03 1.21E06 1.21E-06
60-57-1 Dieldrm 0.6 1.35 04] S5.00E-05 4.00E-08] 0.00E+00 X
621-64-7 _ {Di-n-Propylnitrosamine 84.8 1.35 62.8] 749E-03 5.49E-06 5.49E-061
624-83-9  |Methyl 1socyanate 18.7 1.35 13.9] 1.65E-03 1.21E-06 1.21E-06
627-13-4  |Nitric acid, propyl ester 84.8 1.35 62.8] 7.49E-03 5.49E-06 5.49E-06
62-75.9 N-Nitroso-N,N-dirnethylamine 158.4 1.35 11731 140E-02 1.03E-05 1.03E-05
630-20-6  |1,1,1,2-Tetrachloroethane 18.7 1.35 13.9] 1.65E-03 1.21E-06 1.21E-06
64-17-5 Ethyl alcohel 18.7 1.35 13.9] 1.65E-03 1.21E-06 1.21E-06
64-18-6 Formuc acid 84.8 1.38 62.8] 7.49E-03 549E06] 5.49E-06
64-19-7 Acetic acid 84.8 1.35) 62.8] 7.49E-03 5.49E-06 5.49E-06
67-56-1 Methyl alcoho! (Methanol) 18.7 1.35 1391 1.65E-03 1 Z1E-06 1.21E-06
67-63-0 2-Propyl alcohol (Isopropanol) 18.7 1.35 13.91 1.65E-03 1 21E-06 1.21E-06
67-64-1 2-Propanone (Acetone) 101.8 1.35 75.4] 8.99E-03 6.59E-06 6.59E-06
67-66-3 Chloroform 18.7 1.35 13.9] 1.65E-03 1.21E-06 1.21E-06
67-72-1 Hexachloroethane £4.8 1.35 62.8] 749E03 5 49E-06 5.49E-06
684-16-2 _ |Hexafluoroacetone 18.7 1.35 13.9] 1.65E-03 1.21E-06 1.21E-06
71-23-8 n-Propyl alcohol 18.7 1.35 13.9] 165E-03 1.21E-06 1.21E-06
71-36-3 n-Butyl alkcohol 18.7 1.35 13.99 1.65E-03 1.21E-06 1.21E-06
71-43.2 Benzene 18.7 1.35 13.9¢ 1.65E-03 1.21E-06 1.21E-06
71-55-6 Methyl! chloroform (1,1, [-Trichloroethane) 18.7 1.35 13.99 1.65E-03 1.21E-06 1.21E-06
72-20-8 Endrin . 0.6 1.35 04 5.00E-05 4.00E-08{ O0.00E+X0 X
72-43-5 Methoxychior 2.8 135 2.1{ 2.S0E-04 1.80E-07; 0.00E+00 X
72-54-8 4,4-DDD 0.6 1.35 0.4] 5.00E-05 4.00E-08] 0.00E+}0 X
72-55-9 4,4-DDE 0.6 1.35 0.4} S.00QE-05 4.00E-08{ 0.00E+00 X
74-83-9 Bromomethane (Methyl bromide) 18.7 1.35 13.9] 1.65E-03 1.21LE-06 1.21E-06
74-87-3 Chloromethane {Methyl chloride) 18.7 1.35 13.9] 1.65E-03 1.21E-06 1.21E-06
74-97-5 Bromochloromethane 18.7 1.35 13.9¢ 1.65E03 1.21E-06 1.21E-06
74.99-7 Methylacetylene 84.8 1.35 628| 7.48E-03 549E-06 5.49E-06
75-00-3 Chloroethane 18.7 1.35 13.9] 1.65E-D3 1.21E-06 1.21E-06
75-01-4 Vinyl chlonde {1-Chloroethene) 348 135 628 7A9E-D3 5 49E-06 5 49E-06
75-05-8 Acetonitrile 26.6 1.35 19.7] 2.35E-03 1.72E-06 1.72E-06
75-07-0 Acetaldehyde 84.8 135 62,8] 7.49E-03 5.49E-06, 5.49E-06]
75-09-2 Drichloromethane (Methylene chloride) 18.7 1.35 1390 1.65E-03 1.21E-06! 1.21E-06
75-12-7 Formamide 84.3 1,35 62.8] 7.49E-03 5.49E-06 5.4%E-06
75-15-0 Carbon disulfide 18.7 1.35 13.9} 1.65E-03 1.21E-06| 1.21E06
75-21.8 __|Ethylens oxide {Oxirane) 18.7 1.35 139 1.65E-03]  1.21E-06]  1.21E-06
75-27-4 Bromodichloromethane 18.7 1.35 13.9f 1.65E-03 1.21ED6 1.21E-06
75-34-3 1,1-Dichloroethane 18.7 1.35 13.9] 1.65E-03 1.21E-06] 1.21E-06
75-35-4 1,1-Dichloroethere (Vinylidene chloride) 18.7 1.35 13.9] 1.65E-03 1.21E-08 1.21E-06
75-43-4 Dichlorofluoromethane 18.7 1.35 13.5f 1.65E-D3 1.21E-06 1.21E-06
75-45-6 Chleredifluoromethane 18.7 1.35 13.9] 1.65E-03 1.21E-06 1.21E-06
75-50-3 Trimethylamine 18.7 1.35 13.9] 1.65E-03 1.21E-06 1.21E-06
75-52-5 Nitromethane 84.8 1.35 62.8] 7.49E-03 5.49E-06 5.49E-06
75-55-8 - 2-Methylaziridine 84.8 1.35 62.8] 7.49E-03 5.49E-06 5AGE-06
75-61-6 Difluorodibromomethane i8.7 1.35 13.9] 1.65E-53 1.21E-06 1.21E-06
75-63-8 Tnfluorobromomethane 18.7 1.35 13.9] 1.65E-03 1.21E-D6 1.21E-06
75-65-0 2-Methyl-2-propanol 187 1.35 139} 165E-03 1.21E-06 1.21E-06
75-69-4 Trichlorofluoromethane i3.7 1.35 13.9] 1.65E-03 1.21E-06 1.21E-06]




Table 5. Estimate of Organic Emissions from the Pretreatment Feed Stream. Calc. No. 24590-WTP-HAC-30-00001, Rev. C
Indwviduat | Individuat Individual
Organic Orgamc Individual Organic
Organic | Density Weight Weight Organic Vapor
. Cone. Fraction. Ratio Release Ermssion
& | 7 WF, WR; Rio Rvo | Pomcle
CAS# Orgame Compounds mg/L. kg/L mg/kg unitless gnvs gm/s P
75-71-8 Dichlorodifluoromethane 18.7 1.35 13.9] 1.65E-03 1.21E.06 1.21E-06
75-99-0 2,2-Dichloropropicnic acid 84.8 1.35 62.8] 7.49E-03 5.49E-06 5.49E-06
76-63-9 Trichloroacetic acid 18.7, 1.35 13.9] 1.65E-03 1.21E06 1.21E-06
76-11-9 1.1,1,2-Tetrachloro-2,2-difluoroethane 34.8 1.35 62.8] 749503 5.49E-06 549E-06
76-12-0 1,1,2,2-Tetrachloro-1,2-difluoroethane 84.8 1.35 62.8] 7.49E-03 5.49E-06 3.49E-06
76-13-1 1,2,2-Trichlore-1,1,2-trifluoroethane (Freon 113) 18.7 1.35 13.9] 1.65E.03 1.21E-D§| 1.21E06
76-14-2 1,2-Dichloro-1,1,2,2-tetrafluoroethane 18.7 1.35 13.5] 1.65E-03 1.21E-06| 1.21E-06
76-15-3 Chioropentafluoroethane 18.7 135 13.9) 1.65E-D3 1.21E-06 1.21E-06
76-44-8 Heptachlor 1.8 1.35 1.3 1.60E-04 1.20E-07 1.20E-07
78-83-1 2-Methylpropyl alcohol (Isobutyl alcohol) 24.8 1.35 62.8] 749E-G3 5A49E-06]  5.49E-06
78-87-5 1,2-Dichloropropane 18.7 1.35 13.9] 1.65E-03 1.21E-06 1.21E-06
78-92-2 1-Methylpropyl alcoho!l (2-Butanel) 18.7 1.35 139]  1.65E-03 L.21E-06! 1.21E-06
78-93-3 Methy] ethyl ketone (MEK, 2-Butanone) 18.7 135 13.9} 1.65E-03 1.21E-06 1.21E-06]
75-00-5 1,1,2-Trichlorgethane 18.7 1.35 13.91 1.65E-03 1.21E-06 1.21E-06
79-01-6 Trichloroethylene 18.7 1.35 13.9] 1.65E-03 1.21E-06 1.21E-06
79-09-4 Propionic acid 84.8 1.35 62.8]  7.49E-03 5.49E-06] 549E-06
79-10-7 2-Propenoic acid 84.8 135 62.8] 7.49E-03 SA9E-06]  5A9E-D6
79-20-9 Methyl acetate 84.8 1.35 62.8] 7.49E-03 SA9E-06|  5A49E-06
79-34-5 1,1,2,2-Tetrachloroethane 18.7 i.35 13.9{ 1.65E03 1.21E06. 1.21E-06
8001-35-2 | Toxaphene 0.7 135 0.5]  6.00E-05 4.00E-08)  0.00E+00 X
82-68-8 Pentachloronitrob (PCBN) 84.8 135 62.8] 7.49E-03 5.49E-061  5.49ED6)
83-32-9 Acenaphthene 84.8 1.35 62.81 7.49E-03 5.49E-06]  5.49E-D6
84-66-2 Diethyl phthalate 84.8 1.35 62.8] 7T.49E03 SA9E-06|  5.49E-06
84-74-2 Dibuty] phthalate 84.8 1.35 62.8] 7.49E-03 5.49E-06] 0.00E+30 X
§5-01-8 Phenanthrene 84.8 1.35 62.8] 7.49E-03 5.49E-06]  549E-06
85-68-7 Butylbenzyl phthalate 84.8 135 62.8] 749E-03 5.49E-06|  0.00EHI0 X
86-73-7 Fluorene B4.8 1.35 62.8] 749E-03 549E-06|  0.00E+00 X
§7-68-3 Hexachlorobutadiene 18.7 1.35 13.99  1.65E-03 1.21E-06 1.21E-06
§7-86-5 Pentachloropheno! 84.8 1.35 62.8] 7.49E-03 5.49E-06 5.49E-06
88-06-2 2,4,6-Tnichlorophenol 84.8 135 62.8]  7.40E-03 S.49E-061  5.49E-06
88-72-2 2-Nitrotoluene 18.7 1.35 13.91 1.65E-03 1.21E-06 1.21E-06
88-75-5 2-Nitrophenol 84.8 135 62.8| 7.49E-03 S.49E-06f  5.49E-06
88-85-7 2-sec-Butyl-4,6-dinitrophencl (Dinoseb) 84.8 1.35 62.8| 7.49E-03 SA9E-06]  0.00EHOC X
88-85-1 Picric acid 84.8 1.35 652.80 7.49E03 SASE-06!  0.00E+00 X
91-20-3 Naphthalene 2.8 1.35 2.1} 2.50E-04 1.80E-07 1.80E-07
91-22-5 Quinoline 84.8 1.35 62.8] 749E03 549E-06]  5.49E-06
91-58-7 2-Chloronapthalene 84.8 135 628 7T.49E-03 5.49E-06 5.49E-06
92-52-4 1,1'-Biphenyl 84.3 1.35 62.8] 7.49E03 5.49E-06 5.49E-06
92-93-3 4-Nitrobiphenyl 84.8 1.35 62.8F 749E-03 SAPE-06| 0.00EHX0 X
93-72-1 Silvex (2,4,5-TF) 84.8 1.35 62.8 7.49E-03 5.49E-06]  0.00EH)0 X
93-76-5 24,5-T 84.8 1.35 62.8] 7.49£-03 SA9E-06]  0.00EHX X
94-75-7__ |24-Dandesters (160C typed) 34.8 1.35 62.8] 749E-03]  S.49E06]  5.49E06
95-13-6 Indene 84.8 1.35 62.8] 749E03 549E-06]  S5.49E-06
95-47-6 o-Xylene 18.7 1.35 13.9] 1.65E03 1.21E-06 1.21E-06
95-48-7 o-Cresol (2-Methylphenol) 18.7 1.35 13.9f 1[.65E-03 1.21E-06 1.21E-06
95-49-8 2-Chlorotolucre 84.8 1.38 62.8] 749E-03 549E-06| 5.49E-06
95-50-1 o-Dichlorobenzene (1,2-Dichlorobenzene) 18.7 1.35 13.9] 1.65E-03 1.21E-06 1.21E-06
95-57-8 2-Chlorophenol 84.8 1.35 62.8] 7.49E-03 5.49E-06 5.49E-06
95-954 2,4,5-Trichloropherol 84.8 1.35 62.81 7.49E03 5.49E-06 5.49E-06
96-22-0 3-Pentanone 18.7 1.35 13.9f 1.65E-03 1.21E-06 1.21E-06
96-69-5 Bis(3-tert-butyl-4-hydrox y-6-methyl-phenyl)sulfide 84.8 1.35 62.8] 7.49E-03 S.49E-06| 0.00E+00 X
98-51-1 p-tert-Butyhtoluene 34.8 1.35 62.3] 7.49E-03 5.49E-06 5.49E-06
98-82-8 Cumene 84.8 1.35 62,81 749E-03 S.49E-06 5.49E-06
98-83-9 alpha-Methylstyrene 18.7 1.35 13.9] 1.65E-03 1.21E-06 1.21E-06
98-86-2 Acetophenotie 84.8 135 62.8] 7.49E-03 5.45E-06 5.49E-D6
98-95-3 Nitrobenzene 34.8 1.35 52.8] 7.49E-D3 S49E-06 5.49E-06
‘Weight Fraction Sum = WFg = 8383.9
Weight Ratio Sum=WRg = 1.0
Pretreatment Feed Stream Sum = ERp.pye = 7.33E-04
Pretrcatment Feed Stream Vapor Organic Release Sum = Rygg = 5.11E-04




HL = Henry's Law Groupings; values for HL are from the Emission Baseline Report (23596-WTP-RPT-PQ-03-008)

WF, = the weight fraction of the individual organic compound; values are assigned from Table 2 based on HL

WFs = Sum WF,

WR, = the ratio of the individual organic compound weight fraction to the sum of the individual weight fraction. WFi / WF;
WRg = Sum WR;

Rio= WR, * ERg.pe; ERgpg is from Table |

Ryg = vapor emissions; Ry is "0” if the compound is a particle or is particle-botund

Ryos = Sum Ry,

P = particie; cell has an "X" if the compound is a particle or is particle-bound

Table 6. Estimate of Organic Emissions from the Post-Evaporater Stream. Calc. No. 2459)-WTP-HAC-50-00001, Rev. C

Individual | Individual Indrvidual
Organic | Organic | Indvidual | Organic
Henry's | Weight Weight Organic Vapor
Law Fraction. Ratio Release | Emission
Grouping| WF, WR; Ry Ryvo Particle

CAS# Organic Compound HL mg/kg unitless gm/'s gnvs P
100-00-S _ lp-Nitrochlorobenzene 10] 8.11E-01| 547E-04| 4.00E-07] 4.00E-07
100-21-0  {p-Phthalic acid 1} 5.74E+01} 3.87E-02| 2.98E-05| 2.98E-05
100-25-4 11,4-Dinitrobenzene 6] 5.51E+01] 3.72E-02{ 2.86E-05] 0.00E+00 X
100-41-4 |Ethyl benzene 20} 7.31E-07 0.00E+00] 0.00E+00] 0.00E+00
100-42-5  |Styrene 19] 1.0GE-05] 0.00E+00| 0.00E+00| 0.00E+00
10061-01-53cis-1,3-Dichloroprapene 19| 2.57E-05! 0.00E+00| 0.00E+00{ 0.00E+00
10061-02-6}trans-1,3-Dichloropropene 17] 1.29E-04} 1.00E-07| 0.00E+00] 0.00E+00
101-55-3 }4-Bromophenylphenyt ether 14] 1.05E-01| 7.06E-05] 5.44E-08] 5.44E-08
101-84-8 {Diphenyl ether 16| 1.33E-03| 9.00E-07| 1.00E-09| 1.00E-09
106-35-4 [3-Heptanone 14} 1.05E-01} 7.06E-05| 5.44E-08] S.44E-08
106-42-3  lp-Xylene (Dimethyl benzene) 19} 1.06E-05{ 0.00E+00| 0.00E+(}0| 0.00E+00
106-46-7 1,4-Dichlorobenzene 18| 8.05E-06] O0.00E+00| 0.00E+00] 0.00E+Q0
106-88-7 ]1,2-Epoxybutane 150 3.43E-02) 231E-05] 1.78E-08| 1.78E-08
106-93-4  1Ethylene dibromide (Dibromethane) 16| 3.33E-03} 2.20E-06] 2.00E-09]| 2.00E-09
106-97-8  {Butane 26] 9.68E-131 0.00E+00| 0.00E+G0] G.00E+00
106-09-0 11,3-Butadiene 23] 2.12E-09{ 0.00E+00] 0.00E+00] 0.00E+00
107-02-8 | Acrolein 14} 1.05E-01] 7.06E-05] 5.44E-08| 5.44E-08
107-05-1 _|3-Chloroprapene (Allyl chloride) 20] 7.31E-07] 0.00E+00] 0.00E+00| G.00E+00
107-06-2  [1,2-Dichloroethane (Ethylene chloride) ~ 17t 1.29E-04| 1.0GE-07] 0,00E+00| 0.00E+G0
107-12-0  |Propionitrile 13] 2.49E-01] 1.68E-04] 1.29E-07| 1.29E-07
107-13-1  |Acrylonitrile 14] 1.05E-01j T7.06E-05] 5.44E-08] S5.44E-08
107-18-6__ 12-Propene-1-ol 18] 8.11E-01} S47E-04] 4.21E-07] 4.21E-07
107-31-3 _{Formic acid, methy] ester 15| 3.43E-02] 2.31E-05| 1.78E-08] 1.78E-08
107-66-4 |Dibutylphosphate ) 5| L.24E+01| B8.39E-03| 6.47E-06| 0.00E+00 X
107-87-9 _ |2-Pentanone 14] 1.05E-01] 7.06E-05} 5.44E08] 5.44E-08
108-03-2  11-Nitropropane 14| 1.05E-01] 7.06E-05| 544E-08] 5.44E-08
108-05-4  |Vinyl acetate - 16! 1.33E-03] 9$.00E-07] 1.00E-09] 1.00E-09
108-10-1 |Hexone (4-Methyl-2-pentanone or MIBK) 14| 1.05E-01] 7.06E-05| 5.44E-08] 5.44E-08
108-20-3 IBis{isopropyl)ether 18| 8.05E-06! 0.00E+C0{ 0.00E+00i O0.0H0E+0
E08-38-3  |m-Xylene (Dimethyl benzene) 19| 1.06E-G5] 0.00B+00] 0.00E+00] 0.00E+00
108-39-4 jm-Cresol O] 2.31E+01] 1.56E-02} 1.20E-05] 1.20E-05
108-87-2  |Methylcyclohexane 25| 1.08E-11{ 0.00E+G0} 0.00E+Q0]| 0.00EH0
108-88-3 |Toluene 19| 2.31E-06] 0.00E+00] 0.00E+00| O0.COE+00
108-90-7 [Chlorobenzene 197 1.06E-05! 0.00E+Q0| 0.00E+00| Q.00E+00
108-93-0  {Cyclohexanol 10| 8.11E-01] 5.47E-04] 4.21E-07| 4.21E-07
108-94-1 |Cyclohexanone 11} 1.90E+00] 1.28E-03| 0.87E-07] 9.87E-07
108-95-2 {Phenol . 8] 3.57E+01] 241E-02] 1.86E-05] 1.86E-05
109-66-0  |n-Pentane 26| 9.68E-13] 0.00E+00{ 0.00E+00| 0.00E+00
109-99-9 | Tetrahydrofuran 13] 2.49E-G1] 1.68E-04f 1.29€E-07] L|.29E-07
[10-12-3 {5-Methyl-2-hexanone 15| 3.43E-02] 2.31E-05| 1.78E-08] 1.78E-08
110-43-0 _|2-Heptanone 15| 3.43E-02] 2.31E-05)] 1.7BE-DB| 1.78E-03
110-54-3 |n-Hexane 27) 1.47E-13} 0.00E+00{ O0.C0E+00| 0.00F+00
110-62-3 |n-Valeraldehyde 15| 3.43B-G2] 231E-05] 1.78E-08] 1.78E-08
110-82-7 [Cyclohexane 24| 2.53E-10{ 0.00E+00}{ 0.Q0E+00] 0.00E+00
110-83-8 |Cyclohexene 22| 3.86E-08| 0.00E+00i O0.00E+00] 0.00E+00




Table 6. Estimate of Organic Emissions from the Post-Evaporator Stream.

Cale. No. 24590-WTP-HAC-50-00001, Rev. C

Individual | Individual Individual
Organic | Orpamc | Indivigual | Organic
Henry's | Weight Weight Organic Vapor
Law Fraction. Ratio Release | Emission
Grouping| WF, WR, Rio Rvo Particle

CAS# Organic Compound HL mg/kg unitless gr's gmy's P
110-86-1 |Pyridine 11} 1.90E+00] 1.28E-03] 9.87E-07} 9.87E-07
111-65-9  |n-Octane 28} 2.22E-14] 0.00E+00] 0.00E+00] 0.00E+00
111-76-2  [Ethylene glycol monobutyl ether 91 2.31E+01} 1.56E-0Z] 1.20E-05] 1.20E-05
111-84-2 [n-Nonane 28| 2.22E-14] 0.00E+00| 0.00E+00| 0.00E+00
117-81-7 |Bis(2-ethylhexyl)phthalate (DEHP) 30| 321E-01] 2.17E-04] 1.67E-07] 0.00E+00] X
117-84-0 |n-Dipctyl phthalate 32] 3.47E+00] 2.34E-03] 1.B0E-06{ O0.00E+00 X
118-74-1 |Hexachlorobenzene 18{ 8.05E-06f 0.00E+00| (.00E+00| 0.00E+00
120-12-7 )Anthracene 13] 3.12E-01} 2.11E-04] 1.62E-07| 1.62E-07
120-82-1 }1,2,4-Trichlorobenzene 17] 1.29E-04 1.00E-G7} 0.00E+00| 0.00E+G0
120-83-2 {2 .4-Dichlorophencl 10} B.11E-01] 547E-04| 4.21E-07] 4.21E-07
121-44-§ |Tnethylamine 15] 3.43E-02| 2.31E-05] 1.78E-08] 1.78E-08
121-69-7 |Dimethylaniline 13| 2.49E-011 1.68E-04] 1.29E-07{ 1.29E-07
122-39-4 |N,N-Diphenylamine 10| 1.58E+00] 1.07E-03] B8.21E-07| 8.21E-07
123-19-3 4-Heptanone 13| 249E-01f 1.68E-04] 1.29E-07] 1.29E-Q07
123-38-6  In-Propionaldehyde 14] 1.05E-01] 7.06E-05{ 5.44E-08| 5.44E-08
123-51-3  |3-Methyl-1-butancl 12] 1.94E+00| 1.31E-03] 1.01E-06] 1.01E-C6
123-86-4  {Acetic acid n-buty] ester 16] 1.33E-03] 9.00E-07| 1.00E-09] 1.00E-09
123-91-1 |1,4-Dioxane 10] 8.11E-01} S547E-04| 4.21E-07| 4.21E-07
126-73-8 |Tributyl phosphate 7] 4.54E+01}] 3.06E-02] 2.36E-05] 2.36E-05
126-98-7  {2-Methyl-2-propenenitrile (Methacrylonitrile) 16| 1.33E-03] 9.00E-07| 1.00E-09] 1.00E-09
127-184 [Perchloroethylene (tetrachioroethylene) 21| 1.43E-07] 0.00E+00| 0.00E+00] 0.00E+00
127-19-5  |N,N-Dimethylacetarmde 5| 1.24E+01{ B.39E-03| 6.47E-06] 6.47E-06
128-37-0  |2,6-Bis(tert-butyl}-4-methylphencl 32| 347E+00§ 2.34E-03] 1.80E-06] 1.80E-06
129-00-0 [Pyrene 33| 2.63E+00f 1.78E-03{ 1.37E-06] 0.00E+00 X
1321-64-8 |Pentachloronaphthalene 14} 1.05E-01 7.06E-051 544E-08| {0.00E+00 X
1321-65-9 {Trichloronaphthalene 15 3.43E-021 2.31E-05 1.78E-08] 1.78E-08
132-64-9 |Dibenzofuran 15| 3.43E-021 231E-05| 1.78E-08] 1.78E-08
1335-87-1 |Hexachloronaphthalene 14| 1.05E-01] 7.06E-05| 5.44E-08] O0.00E+00 X
1335-88-2 |Tetrachloronaphthalenc 15| 3.43E-02| 2.31E-05[ 1.78E-08| 0.00E+00 X
1336-36-3 [Polychlorinated biphenyls (PCBs) 35| 5.97E-02{ 4.03E-05| 3.11E-08; O0.00E+00/ X
141-78-6 |Acetic acid ethyl ester (Ethyl acetate) 14] 1.05E-0I| 7.06E-05] 5.44E-08; 35.44E-08
141-79-7 |4-Methyl-3-penten-2-one 13] 2.49E-011 1.68E-04] 1.29E-07] 1.29E-07
142-82-5 [n-Heptane 27] 1.47E-13f 0.00E+00} 0.00E+00| 0.00E+00
144-62-7 |Oxalic acid 3} 5.75E+00[ 3.38E-03] 2.99E-06] 2.99E-06
156-60-5 |jtrans-1,2-Dichloroethylene 20] 7.31E-07] 0.08E+00| 0.00E+00} 0.00E+00
1582-09-8 |Trifluralin 14| 1.05E-01{ 7.06E-05] 5.44E-08| 0.00E+00 X
1634-04-4 |Methyl tert-butyl ether 16] 1.33E-03] 9.00E-07] 1.00E-09| }.00E-09
1836-75-5 [Nitrofen 30{ 3.21E-01] 2.17E-04} 1.67E-07f 0.00E+00 X
189-55-¢ |Dibenzo[a,ijpyrene 5] 1.24E+0t] 8.39F-03| 6.47E-06] 0.00E400| X
189-64-0 |Dibenzo[a,h]pyrene 5] 1.24E+01] B8.39E-03| 6.47E-06} 0.00E+00 X
191-24-2 {Benzo(g h,i)perylene 30] 3.21E-01] 2.17E-04] 1.67E-07{ 0.00E+00 X
191-30-0 |Benzo[a,i]pyrene 5] 1.24E+01} 8.39E-03] 6.47E-06] 0.00E+00 X
192-65-4 [Dibenzo[a,e]pyrene 5] 1.24E+01} 8.39E-03] 6.47E-06] 0.00E+00 X
193-39-5 {Indeno(l1,2,3-cd)pyrene 30| 3.21E-01] 2.17E-04] 1.67E-07F 0.00E+00 X
205-82-3 |Benzo(j)ftuoranthenc 71 4.54E+01] 3.06E-02] 2.36E-03{ 0.00E+00 X
205-99-2  |Benzo(b)fluoranthene 30| 3.21E-01{ 2.17E-04] 1.67E-07] 0.00E+00 X
206-44-0 {Fluoranthene 33] 1.33E+00] 8.96E-04] 6.90E-07; 0.00E+00 X
207-08-9 |Benzo(k)flucranthene 30| 3.21E-01] 2.17E-04] 1.67E-07} 0.00E+00 X
208-96-8 |Acenaphthylene 14| 1.05E-01] 7.06E-05] 544E-08{ 5.44E-08
218-061-9  [Chrysene 32y 5.81E+00] 3.92E-03] 3.02E-06] 0.00E+Q0 X
2234-13-1 |Octachloronaphthalene 14} 1.05E-01| 7.06E-05] 5.44E-08] 0.00E+00 X
224-42-0 |Dibenz[a,jJacridine 4] 5. 72E+01| 3.86E-02| 297E-0Sf 0.00E+00 X
226-36-8  [Dibenz[a,h]acridine 4] 5. 72E+01] 3.86E-02| 2.97E-05| 0.00E+00 X
2385-85-5 |Mirex 170 1.29E-04] 1.00E-G7} 0.00E+00| 0.00E+00
25551-13-7| Trimethyl benzene 19] 1.06E-05} 0.00E+00] 0.00E+00{ G.00E+Q0
26140-60-3| Terphenyls 341 8.98E-03] 6.10E-06] 4.70E-09{ 0.00E+00 X
27154-33-2| Trichlorofluoroethane 231 2.12E-09f (.00E+00] 0.00E+Q0{ 0.00E+Q0




Table 6. Estimate of Organic Emissions from the Fost-Evaporator Stream. Calc. No. 24590-WTP-HAC-56-00001, Rev. C

Individual | Individual Indyvidual
Organic | Organic | Individual | Organic
Henry's | Weight Weight Organic Vapor
Law Fraction. Ratio Release | Emission
Grouping| WF, WR, Rip Ryg Particle
CAS# Organic Compound HL tg/kg | unitless gm/'s gm/s P
287-92-3  [Cyclopentane 241 2.53E-10 0.00E+00{ O.00E+D0{ 0.00E+00
309-00-2 |Aldrin 34| 8.98E-03f 6.10E-06] 4.70E-09| 0.00E+00 X
319-84-6  |Hexachlorocyciohexane (Lindane) Alpha BHC 33| 1.33E+00} B.96E-04] 6.90E-07| 6.90E-07
319-85-7 iHexachlorocyclohexane (Lindane) Beta BHC 301 1.38E-01| 9.34E-05} 7.20B-08] 0.00E+00 X
319-86-8 [Delta-BHC 30f 3.21E-01} 2.17E-04] 1.67E-07| 0.00E+60 X
3697-24-3 |5-Methylchrysene 32| 3.47E+00] 2.34E-03| 1.80E-06{ 0.00E+00 X
3825-26-1 | Ammonium perfiuorooctancate 14] 1.05E-01] 7.06E-05] 5.44E-08] 0.00E+00 X
4170-30-3 |2-Butenaldehyde (2-Butenal) 11| 5.58E-01] 3.77E-04] 2.90E-07| 2.90E-07
465-73-6 |Isodrin 35| 5.97E-02| 4.03E-05j 3.11E-08] 3.11E-08
50-00-0  {Formaldehyde 8| 3.49E+01| 2.35E-02{ 1.81E-05| 1.81E-05
50-29-3  144-DDT 33] 1.33E+00] 8.96E-04} 6.90E-07| 0.00F+00 X
50-32-8  |Benzo(a)pyrene 30| 5.04E-01] 340E-04] 2.62E-07| 0.00E+00 X
53-70-3  |Dibenzofa,h)anthracene 7] 4.54E+01] 3.06E-02{ 2.36E-05| 0.00E+00 X
540-59-0  |1,2-Dichloroethylene 191 L.O6E-05] 0.00E+001 0.GOE+Q0{ 0.00E+00
540-84-1 |2,2,4-Trimethylpentane 28| 2.22E-t4] 0.00E+00| 0.00E+00} 0.00E+00
541-73-1 |1,3-Dichlorobenzene 19] 1.06E-05] 0.00E+00| 0.00FE+00| 0.00E+00
56-23-5  |Carbon tetrachloride 22| 3.86E-08] 0.00E+00{ 0.00E+00] 0.00B+00
563-80-4  |3-Methyl-2-butanone 141 1.05E-01| 7.06E-05| 5.44E-Q8] S5.44E-08
36-49-5  |3-Methylcholanthrene 28] 2.22F-14] 0.00E+001 0.Q00E+00| 0.00E+0Q0 X
56-55-3  |Benzo{a)anthracene 33| 1.33E+00} 8.96E-04i 6.9GE-07| 0.00E+00 X
57-14-7 1,1-Dimethylhydrazine 12| 1.94E+00f 1.31E-03] 1.01E-06] 1.01E-06
58-89-8  |gamma-BHC (Lindane) 32| 2.06E-02| 139E-05{ L1.07E-G8| 0.00E+00 X
58-00-2  12,3,4,6-Tetrachloropheno! 11} 2.78E+00] 1.88E-03| 1.45E-06] 1.45E-06
591.78-6 |2-Hexanone 14} 1.05E-01] 7.06E-05] 5.44E-08] 5.44E-08
59-50-7  |4-Chloro-3-methylphenol 32{ 347E+00] 2.34E-03] 1.80E-06| 0.0DE+00 X
59-89-2  IN-Nitrosomorpholine 6] 5.51E+01} 3.72E-021 2.86E-05] 2.86E-05
602-87-9 15-Nitroacenaphthene 9] 2.31E+01f{ 1.56E-02] 1.20E-05] 0.00E+00 X
60-29-7  |Ethyl ether 17] 1.29E-04] 1.00E-07{ 0.00E+Q0| 0.00E+00
603-34-9  |Triphenylamine 32} 4.57E+00] 3.08E-03] 2.37E-06| 2.37E-06
60-34-4  [Methylhydrazine 10} B.1IE-01} 547E-04] 421E-07] 4.21E-07
60-35-5  |Acetamide 5] 1.24E+01] B.39E-03| 647E-06] 6.47E-06
60-57-1 Dieldrin 33] 2.21E-02] 1.49E-05] 1.15E-08] 0.00E+00 X
621-64-7  |Di-n-Propylnitrosamine 10} B.11E-01] 5.47E-04] 4.21E07] 4.21E-07
624-83-9  |Methyl isocyanate 17] 1.298-04] 1.00E-07] 0.00E+00} 0.00E+00
627-13-4  [Nitri¢ acid, propyl ester 17] 1.29E-04] 1.00E-07] 0.00E+00] 0.00E+00
62-75-8  IN-Nitroso-N,N-dimethylamine 9] 2.31EH0t] 1.56E-02] 1.20E-05] 1.20E-05
630-20-6  |1,1,1,2-Tetrachloroethane 18| B8.05E-06] 0.00E+00} 0.00E+00] 0.00E+00
64-17-5 Ethy} alcohol 10] 8.11E-011 5.47E-04] 4.21E-07] 4.21E-07
64-18-6  |Formic acid 7] 4.54E+01] 3.06E-02] 236E-05] 2.36E-05
|64-19-7  |Acetic acid 6| 5.51E+0!| 3.72E-02] 2.86E-05] 2.86E-05
67-56-1 Methy! alcohiol (Methanol) 10; 8.11E-01] 547E-04{ 4.21E-07 4.21E-07
67-63-0 _ |2-Propyl alcohol (Isopropancl} 11] 1.90E+00] 1.28E.03] 9.90E-07) 9.90E-07
67-64-1  |2-Propanone {Acetone) 13] 2.49E-01] 1.68E-04] 1.29K-07] 1.29E-07
67-66-3  |Chloroform 19] 1.06E-05) 0.C0E+00{ 0.00E+00f 0.00E+00
67-72-1 Hexachloroethane 19] L.0GE-05| 0.C0E+00] 0.00E+00} 0.00E+00
684-16-2 [Hexafluoroacetone 19| 1.06E-05] 0.00E+00j 0.00E+00} 0.00E=+00
71-23.8  [n-Propyl alcohol 11] 1.90E+00; 1.28E-03} 9.87E-07[ 9.87E-07
71-36-3  |n-Butyl alcohol 11{ 1.90E+00{ 1.28E-03] 9.87E-07| 9.87E-07
71-43-2 Benzene 19 3.80E-06] 0.008+00] 0.00E+00| 0.00E+00
71-55-6  Methyl chioroform (1,1,1-Trichlorocthane) 21} 1.43E-07] 0.00E+00| 0.00E+00] 0.00E+00
72-20-8  {Endrin 32| 3ATEH00}  2.34E-03| 1.80E-06f 0.00E+00 X
72-43-5 Methoxychlor 7{ 4.54E+01] 3.06E-02] 2.36E-05] 0.00E+00 X
72-54-8 4.4-DDD 32| 3.47E+00] 2.34E-03} -1.80E-06] 0.00E+00 X
72-559 14,4-DDE 34] B.98E-03] 6.10E-06] 5.00E-09} 0.00E+00 X
74-839  |Bromomethane (Methyl bromide) 191 1.06E-05| 0.00E+00] 0.00E+00] 0.00E+00
74-87-3  |Chloromethane (Methyl chloride) 20] 7.31E-07] 0.00E+00| 0.00E+00| 0.00E+00
74-971-5  |Bromochloromethane 17] 1.29E-04} 1.00E-07| O.00E+00{ 0.00E+00




Table 6. Estinate of Oiggnic Emissions from the Post-Evaporater Stream.

Cale. No. 24590-WTP-HAC-50-00001, Rev. C

Individual | Individual Individuat
Organic | Organic | Individual { Organic
Henry's | Weight Weight Organic Vapor
Law Fraction. Ratio Release | Emission
Grouping| WF, WR; Ryo Ryg Particle

CASH Organic Compound HL mg/ke unitless gm/s pm/s P
74-99-7  |Methylacetylene 20] 7.31E-67f 0.00E+00] 0.00E+00] ©.00E+00
75-03-3  |Chloroethane 20] 7.31E-07] 0Q.00E+00] 0.00E+00| Q.00E+00
75-01-4 | Vinyl chloride {!-Chloroethene) 22] 3.86E-08] 0.00E+00]{ 0.00E+00{ 0.00E+00
75-05-8 | Acetonitrile 13] 1.86E-01§ 1.25E-04] 9.65E-08] 9.65E-08
75-07-0  |Acetaldehyde 13] 2.49E-01] 1.68E-04] 1.29E-07{ 1.29E-07
75-09-2 Dichloromethane (Methylene chloride) 19{ 1.06E-05] 0.00E+00] 0.00E+00] (.00E+Q0
75-12-7  |Forrpamide 4| 5.72E+01] 3.86E-02] 2.97E-05] 2.97E-05
75-15-0  [Carbon disulfide 20] 7.31E-07| 0.00E+00} 0.00E+00] 0.00E+00
75-21-8 Ethylene oxide (Oxirane) 150 3.43E-02] 2.31E-05 1.78E-08] 1.78E-08
75-27-4  |Bromodichloromethane 18] 8.05E-06| ©.00E+00G! 0.00E+00! 0.00E+00
75-34-3 1,1-Dichloroethane 19] 1.06E-05| 0.00E+00{ 0.00E+00 O.00E+QQ
75-35-4  H,1-Dichloroethene (Vinylidene chloride) 221 3.86E-08] 0.00E+00| 0.00E+0¢} 0.00E+00
75-43-4  |Dichloroflucromethane 20f 7.31E-07{ 0.00E+00] 0.00E+00{ 0.00E+00
75-45-6  fChlorodiflucromethane 22| 3.86E-08{ 0.00E+00| 0.00E+00i 0.00E+00
75-50-3  {Trimethylamine 14] 1.05E-01] 7.06E-05] 544E-08: 5.44E-08
75-52-5  [Nitromethane 13| 2.49E-01{ 1.68E-04) 1.29E-07{ 1.29E-07
75-55-8  )2-Methylaziridine 11] 1.908+00| 1.28E-03] ©.87E-07] 9.87E-07
75-61-6  |Difluorodibromomethane 22| 3.86E-08] 0.0E+00| 0.00E+00| 0.00E+00
75-63-8 Ttifluorobromomethane 251 1.08E-11| 0.00E+00] 0.00E+Q0} 0.00E+00
75-65-0  |2-Methyl-2-propancl 11] 1.90E+00{ 1.28E-03}] 9.87E-07] 9.87E-07
75-69-4  |Trichloroflnoromethane 23| 0.00E+00] 0.00E+00} 0.00E+00] 0.00E+00/
75-71-8  |Dichlorodifluoromethane 25/ 1.08E-11] 0.00E+00| 0.00E+00{ 0.00E+00
75-99-0  |2,2-Dichloropropionic acid 6] 5.51E+01{ 3.72E-02{ 2B6E-05| 2.86E-05
76-03-9  jTrichloroacetic acid 5] 1.24E+01{ 8.39E-03| 6.47E-06] 6.47E-06
76-11-9 1,1,1,2-Tetrachloro-2,2-diflyorocthane 24{ 2.53E-10} O.00E+00{ 0.00E+(00{ 0.00E+00.
76-12-0  {1,1,2,2-Tetrachloro-1,2-difluorcethane 23t 2.12E-09 0.00EH00| 0.G0E+00] 0.00E+00
76-13-1 1,2,2-Trichlorc-1,1,2-rifluoroethane (Freon 113) 25] 1.08E-11} 0.00E+00] 0.00E+G0| 0.00E+00
76-14-2  |1,2-Dichloro-1,1,2,2-tetrafluoroethane 28t 2.22E-14; 0.00E4+00| 0.00E+00{ 0.00E+-00
76-15-3  |Chloropentaflzoroethane 29| 4.99E-15| 0.00E+00] O.00E+00] 0.00E+00
76-44-8  [Heptachior 16} 3.92E-04] 3.00E-07{ 0.00E+00] O.00E+0D
78-83-1 2-Methylpropyl alcohol {Isobutyl alcohol) i1] 1.90E+00] 1.28E-03] 9.87E-07| 9.87E-07
78-87-5  ]1,2-Dichloropropane 19] 1.06E-05] 0.00E+00] ©.00E+00{ 0.00E+00
78-92-2  |1-Methylpropyl alcohol (2-Butanol) 11} 1.90E+00] 1.28E-03] 9.87E-07| 9.87E-07
78-93-3  |Methyl ethyl ketone (MEK, 2-Butanone)} 13] 2.49E-01{ 1.68E-04{ 129E-07| 1.29E-07
79-00-5 1,1,2-Trichloroethane 17| 1.29E-04] 1.00E-07| 0.00E+00] 0.00E+-00
79-01-6  |Trichloroethylene 20] 7.82E-07| ©.00E+00] 0.00E+00] ©.00E+00
79-09-4  |Propionic acid 8! 3.49E+01| 2.35E-02{ 1.81E-05| 1.81E-05
79-10-7  |2-Propenoic acid 3] 3.49E+01| 2.35E-02] 1.81E-05] 1.81E-05
79-20-9 Methyl acetate 14| 1.05E-G1{ 7.06E-05] 5.44E-08] 5.44E-08
79-34-5 1,1,2,2-Tetrachloroethane 16] 1.33E-03] 9.00E-07] 1.00E-09} 1.00E-G9
8001-35-2 |Toxaphene 10 4.17E-02] 2.81E-05§ 2.17BE-08| 0.00E+00 X
8§2-68-8  IPentachloronitrobenzene (PCBN) 13| 249E-01} 1.68E-04] 1.29E-D7] 1.29E-07
83-32-9  |Acenaphthene 15{ 3.43E-02| 2.31E-05] L1.78E-08[ |.78E-08
84-66-2  |Diethyl phthalate 8] 2.67E+01] 1.80E-02{ 1.39E-05{ 1.39E-05
§4-74-2  |Dibutyl phthalate 311 1.53E+01] 1.03E-02] 7.96E-06; 0.00E+00 X
85-01-8 Phenanthrene 13} 2.49E-01] 1.68E-04| 1.29E-07{ 1.29E-07
85-68-7  IButylbenzy] phthalate 31§ 1.53E+01] 1.03E-02] T7.96E-06] 0.00E+00 X
86-73-7 Fleorene 14} 1.05E-01| 7.06E-05] 5.44E-08] 0.00E+00 X
87-68.3 Hexachlorobutadiene 200 6.719E-07| 0.00E+00] 0.00E+00} 0.00E+00
87-86-5  [Pentachlorophenol 6 5.51E+01| 3.72E-02| 2.86E-05] 2.86E-05
838-06-2  12.,4,6-Trichlorophenol 10f 8.11E-01; 5.47E-04] 4.21E-07] 4.21E-07
88-72-2 2-Nitrotoluene 12} 1.94E+00| 1.31E-03] 1.01E-06] 1.01E-06
88-75-5 2-Nitrophenol 12} 1.94E+00{ 1.31E-G3}] 1.01E-06} 1.01E-06
88-85-7 2-sec-Butyl-4,6-dinitrophenol (Dinoseb) 81 4.23E+01] 2.85E-02] 2.20E-05] 0.00E+00 X
88-89-1 Picric acid 2} 7.13E+01F 4.81E-02| 3.71E-05| 0.00E+00 X
91-20-3 Naphthalene 16{ 2.68E-04] 2.00E-07| O0.00E+00{ 0.00E+00
91-22-5 Quinoline 9] 2.31E+01] 1.56E-02] 1.20E-05|- 1.20E-05




Table 6. Estimate of Organic Emissions from the Post-Evaporator Stream. Calc. No. 24590-WTP-HAC-50-00001, Rev. C

Individuai | Individual i Individuat
Orgamc { Organic | Individual | Organic
Henry's | Weight Weight Organic Vapor
Law Fraction. Ratio Release | Emission
Grouping WF; WR; Rio Ryg Particle
CAS# Organic Compound HL m, unitless S gnv's P
91-58-7  |2-Chloronapthalene 161 1.33E-03] 9.00E-07| 1.00E-09] 1.00E-09
92-52-4  [1,1'-Biphenyl 16| 1.33E-03| S.00E-07{ 1.00E-09f 1.00E-09
92-93-3  |4-Nitrobipheny! 10} 8.11E-01] S.47E-04] 4.21E-07] 0.00E+00 X
93-72-1  |[Silvex (2,4,5-TP) 5] 1.24F+01! 8.39E-03] 6.47E-06] 0.00E+00 X
93-76-5  [2,4,5-T 5§ 1.24E+01{ 8.39E-03{ 6.47E-06] 0.00E+00 X
94-75-7  |2,4-D and esters _ (160C typed) 6] 5.531E+01] 3.72E-02] 2.86E-05] 2.86E-05
95-13-6  |Indene 18] B.05E-056| 0.00E+00} 0.00E+00] 0.00E+00
95-47-6  |o-Xylene 19| 1.06E-05] O0.00E+00] 0.00E+00| O0.0CE+00
45-48-7  lo-Cresol {2-Methylphenol) 9f 2.31E+01] 1.56E-G2| 1.20E-05| 1.20E-05
95-49-8  |2-Chlorotoluene 19| 1.06E-05] 0.00E+00] 0.G0E-+00| 0.G0E+00
95-50-1  Jo-Dichlorobenzene (1,2-Dichlorcbenzene) 18] 8.05E-06] 0.00E+00] 0.00E+00| 0.00E+00
95-57-8  |2-Chlorophenol 11} 1.90E+00] 1.28E-03] 9.87E07] 9.87E-07
95-95-4  |2,4,5-Trichlorophenol 9| 2.31E+01] 1.56E-02] 1.20E-05] 1.20E-05
96-22-0  |3-Pentanone 14] 1.05E-0i] 7.06E-05] 5.44E-08{ 5.44E-08
96-69-5  |Bis(3-tert-butyl-4-hydroxy-6-methyl-phenyl)sulfide 19} 1.06E-05] 0.00E+00| 0.00E+00} 0.00EH00 X
98-51-1  |p-tert-Butyltolnene 21} 1.43E-07| 0.00E+00} 0.00E+00[ 0.00E+00
98-82-8  |Cumene 20| 7.31E-07| 0.00E+00] 0.00E400] 0.00E+00
98-83-9  |alpha-Methylstyrene 19| 1.06E-05! 0.00E+00| 0.C0E+00| 0.00E+00
98-86-2  |Acetophenone 11] 2.36E+00] 1.59E-03| 1.22E-06] 1.22E-06
98-95-3  |Nitrcbenzene 121 1.94E+00] 1.31E-03| 1.01E-06] 1.01E-06
. ‘Weight Fraction Sum = WFg = 1482.5
Weight Ratio Sum = WRg = 1.0
Post-Evaporator Stream Sum = ERgpg=| 7.70E-04
Post-Evaporator Stream Vapor Organic Release Sum = Ryge=| 4.61E-04




Total Pretreatment emissions = the sum of Pretreatment Feed Stream and Post-Evaporator Stream Emissions
Ryo= Rvo.prr + Ryo.pe

Table 7. Estimate of Organic Emissions from Pretreatment Process Cells. Cale, No. 24590-WTP-HAC-50-00001, Rev. C

Pretzeatment Post-
Feed Stream { Evaporator Total
Individual Individual Pretreatment
Organic Vapor|Organic Vapor{  Organic
Emission Emission Emission
: Ryoprr Ryore Ryo
CAS# Organic Compound Zm's . - p/s m/s
100-00-5 |p-Nitrochlorobenzene 5.49E-06 4.00E-07 5.89E-06
100-21-0 |p-Phthalic acid SA49E-06] = 2.98E-05 3.53E-03
100-25-4  |1,4-Dinijtrobenzene G.00E+00 0.00E+00 0.00E+00
100-41-4 |Ethyl benzene 1.21E-06 0.00E+00 1.21E-06
100-42-5 |Styrene 1.21E-06 0.0CE+00Q 1.21E-06
10061-01-5{cis-1,3-Dichloropropene 1.21E-06 0.00E+00 1.21E-06
10061-02-6|trans-1,3-Dichloropropene 1.21E-06 0.00E+00 1.21E-06
101-55-3 {4-Bromophenylpheny! ether 5.49E-06 5.44E-08 5.54E-06
101-84-8 |Diphenyl ether 1.21E-06 1.00E-09 1.21E-06
106-35-4 |3-Heptanone i.21E-06 5.44E-08 1.26E-06
106-42-3 |p-Xylene (Dimethyl benzene) 1.21E-06 0.00E+H00 1.21E-06
106-46-7 {1,4-Dichlorobenzene 1.21E-06 0.00E+00 1.21E-06
106-88-7 |1,2-Epoxybutane 1.21E-06 1.78E-08 1.23E-06
106-93-4  |Ethylene dibromide (Dibromethane) 5.49E-06 2.00E-09 5.49E-06
106-97-8 |Butane 1.21E-06 0.00E+00 1.21E-06
106-99-0 |1,3-Butadiene 1.21E-06 0.00E+00 1.21E-06
107-02-8 |Acrolein 1.21E-06 5.44E-08 1.26E-06
107-05-1 {3-Chloropropene {Allyl chloride) 1.21E-06 0.00E+00 1.21E-06
107-06-2 |1,2-Dichloroethane (Ethylene chioride) 1.21E-06 0.00E+00 1.21E-06
107-12-G  |Propionitrile 1.21E-06 1.29E-07 1.34E-06
107-13-1 | Acrylonitrile 1.21E-06 5.44E-08 1.26E-06
107-18-6  |2-Propene-1-ol 5.49E-06 4.21E-07 5.91E-06
107-31-3  |Formic acid, methyl ester __5.49E-06 1.78E-08 5.51E-06
107-66-4  |Dibutylphosphate 0.00E+00 0.00E-+00 0.00E+00
107-87-9 |2-Pentanone 1.21E-06 5.44E-08 1.26E-06
108-03-2 |1-Nitropropane 5 49E-06 " 5.44E-08 5.54E-06
108-05-4 |Vinyl acetate 5.49E-06 1.00E-09 5.49E-06
108-10-1 |Hexone (4-Methyl-2-pentanone or MIBK) 1.21E-06 5.44E-08 1.26E-06
108-20-3  |Bis(isopropyl)ether 1.21E-06 0.00E+00 1.21E-06
108-38-3  |m-Xylene (Dimethyl benzene) 1.21E-06 0.00E+H00 1.21E-06
108-39-4  Im-Cresol 1.21E-06 1.20E-05 1.32E-05
_|108-87-2 |[Methylcyclohexane 1.21E-06 0.00E+00 1.21E-06
108-88-3 |Toluene 1.21E-06 0.00E+00 1.21E-06
108-90-7 |Chlorobenzene 1.21E-06 0.00E+00 1.21E-06
108-93-0 |Cyclohexanol 1.21E-06 4.21E-07 1.63E-06
108-94-1 [Cyclohexanone 1.21E-06 9.87E-07 2.20E-06
108-95-2  |Phenol 5.49E-06 1.86E-05 241E-05
109-66-0 {n-Pentane 1.21E-06 0.00E+00 1.21E-06
109-99-¢ | Tetrahydrofuran 2.57E-06 1.29E-07 2.70E-06




Table 7. Estimate of Organic Emissions from Pretreatment Process Cells, Calc. No. 24590-WTP—HAC450-00001, Rev.C

Pretreatment Post-
Feed Stream | Evaporator Total
Individual Individual Pretreatment
Organic Vapor] Organic Vapor Organic
Emission Emission Emission

Rvopre Ryo.re Rvo

CAS# Organic Compound gm/s om/s gm/s
110-12-3  |5-Methyl-2-hexanone 1.21E-06 1.78E-08 1.23E-06
110-43-0  |2-Heptanone 1.21E-06 1.78E-08 1.23E-06
110-54-3 [n-Hexane 1.21E-06 0.00E+00 1.21E-06
110~62-3 |n-Valeraldehyde 5 49E-06 1.78E-08 5.51E-06
110-82-7 |Cyclohexane 1.21E-06 0.00E+00 1.21E-06
110-83-8 |Cyclohexene 1.21E-06 0.00E+00 1.21E-06
110-86-1 |Pyridine SA9E-06 9.87E-07 6.48E-06
111-659  |n-Octane 1.21E-06 0.00E+00 1.21E-06
111-76-2 |Ethylene glycol monobutyl ether 5.49E-06 1.20E-05 1.75E-05
111-84-2  [n-Nonane 1.21E-06 0.00E+00 1.21E-06
117-81-7 |Bis(2-ethylhexyl)phthalate (DEHP) 0.00E+00 0.00E+00 0.00E+00
117-84-0 _ |n-Dioctyl phthalate : 0.00E+00 0.00E+00 0.00E+00
118-74-1 |Hexachlorobenzene 1.20E-07 0.00E+00 1.20E-07
120-12-7  |Anthracene 5.49E-06] = 1.62E-07 5.65E-06
120-82-1 1,2 4-Trichlorobenzene 1.21E-06 0.00E+00 1.21E-06
120-83-2  12,4-Dichlorophenoct 5.49E-06 4.21E-07 5.91E-06
121-44-8  |Triethylamine 1.21E-06 1.78E-08 1.23E-06
121-69-7  |Dimethylaniline 1.21E-06 1.29E-07 1.34E-06
122-39-4  JN,N-Diphenylamine 1.21E-06 8.21E-07 2.03E-06
123-19-3  |4-Heptanone 1.21E-06 1.29E-07 1.34E-06
123-38-6  [n-Propionaldehyde 1.21E-06 5.44E-08 1.26E-06
123-51-3  13-Methyl-1-butanol 1.21E-06 1.01E-06 2.22E-06
123-86-4 |Acetic acid n-butyl ester 5.49E-06 1.00E-09 5.49E-06
123-91-1  }1,4-Dioxane 3.30E-06 4.21E-07 3.72E-06
126-73-8 | Tributyl phosphate 5.49E-06 2.36E-05 2.91E-05
126-98-7  [2-Methyl-2-propenenitrile (Methacrylonitrile) 1.21E-06 1.00E-09 1.21E-06
127-184  |Perchloroethylene (tetrachloroethylene) 1.21E-06 0.00E+00 1.21E-06
127-19-5 [N,N-Dimethylacetamide 1.21E-06 6.47E-06 7.68E-06
128-37-0  |2,6-Bis(tert-butyl)-4-methylphenol 5.49E-06 1.80E-06 __7.29E-06
129-00-0 |Pyrene 0.00E+00 0.00E+00 0.00E+00
1321-64-8 |Pentachloronaphthalene 0.00E+00 0.00E+00 0.00E+00
1321-65-9 |Trichloronaphthalene 5.49E-06 1.78E-08 5.51E-06
132-64-G _ |Dibenzofuran 549E-06 1.78E-08 5.51E-06
1335-87-1 |Hexachlotonaphthalene 0.00E+00 0.00E+00 0.00E+00
1335-88-2 |[Tetrachloronaphthalene 0.00E+00 0.00E+00 0.00E+00
1336-36-3 |Polychlorinated biphenyls (PCBs) 0.00E+00 0.00E+00 0.00E+D0
141-78-6 | Acetic acid cthyl ester (Ethyl acetate) 5.49E-06 5.44E-08 5.54E-06
141-79-7  |4-Methyl-3-penten-2-one 5.49E-06 1.29E-07 5.62E-06
142-82-5 In-Heptane 1.21E-06 0.00E+00 1.21E-06
144-62-7 10Oxalic acid 5.50E-07 2.99E-06 3.54E-06
156-60-5 [trans-1,2-Dichloroethylene 1.21E-06 0.00E+00 1.21E-06
1582-09-8 |Trifluralin 0.00E+00 0.00E+00 0.00E+00
1634-04-4 |Methyl tert-butyl ether 1.21E-06 1.00E-09 1.21E-06




Table 7. Estimate of Organic Emissions from Preireatment Process Cells. Calc. No, 24590-WTP-HAC-50-00001, Rev. C

Pretreatment Post-
Feed Stream | Evaporator Total
Individual Individual Pretreatment
Organic Vapor]| Organic Vapor|  Organic
Emission Emission Emission

Ryopre Ryore : Ryo

CASH# Organic Compound gm/s gm/s gm/s
1836-75-5 |Nitrofen _ 0.00E+00 0.00E+00 0.00E+00
189-55-9 |Dibenzola,ijpyrene 0.00E+00 0.00E+)0, 0.00E+00
189-64-0 |Dibenzo[ah]pyrene 0.00E+00 0.00E+00 0.00E+00
191-24-2  [Benzo(g,h,i)perylene G.00E+00 0.00E-+Q0/ 0.00E+00
191-30-0 |Benzo{a,i]pyrene 0.COE+00 0.00E+00 (.00E+00
192-65-4  [Dibenzo|a,ejpyrene 0.C0E+00 0.00E+00 0.00E+H00
193-39-5 |Indeno(1,2,3-cd)pyrene 0.00E+00 0.00E+00 0.C0E+H00
205-82-3  [Benzo(j)fluoranthene 0.00E+00 0.00E+00 0.00E+00
205-99-2  {Benzo(b){luoranthene _ 0.00E+00 0.00E+00 0.00E+00
206-44-0  |Fluoranthene 0.00E+08 0.00E+00 0.G0E+00
207-08-9  |Benzo(k){fluoranthene 0.00E+00 0.00E-HY) 6.00E+00
208-96-8 [Acenaphthylene 5.49E-06 5.44E-08 5.54E-06
218-01-9 |Chrysene 0.00E+00 0.00E+00 0.00E+00
2234-13-1 [Octachloronaphthalene 0.00E+00 0.00E+00 0.C0E+00
224-42-0 |Dibenz[a,jlacridine 0.00E+00 0.00E+00 0.00E+00
226-36-8 |{Dibenz[a hlacridine 0.00E+00 0.00E+00 0.00E+00
2385-85-5 |Mirex 5.49E-06 0.00E+00 5.49E-06
25551-13-7Trimethyl benzene 1.21E-06 0.00E+00 1.21E-06
26140-60-3 | Terphenyls 0.00E+00 0.00E+00 0.00E+00
27154-33-2] Trichlorofluorcethane 1.21E-06 0.00E+00 1.21E-06
287-92-3 |Cyclopentane 1.21E-06 0.00E+00 1.21E-06
309-00-2 |Aldrin 0.00E+00 0.00E+00 0.00E+00Q
319-84-6  |Hexachlorocyclohexane (Lindane) Alpha BHC 2 00E-08 6.90E-07 7.10E-07
319-85-7  |Hexachlorocyclohexane (Lindane) Beta BHC 0.00E+00 0.00E+00 0.00E+00
319-86-8 [Delta-BHC 0.00E+00 0.00E+00} 0.00E+00
3697-24-3 |5-Methylchrysene 0.00E+00 0.00E+00]. . 0.00E+00
3825-26-1 [Ammonium perfiuorooctanoate 0.00E+00 0.00E+00] 0.00E+00
4170-30-3 |2-Butenaldehyde (2-Butenal) 1.21E-06 2,90E-07|. 1.50E-06
465-73-6 |lsodrin 4.00E-08 3.11E-08 7.11E-08
50-00-0  [Formaldehyde 1.21E-06 - 1.81E-05 1.93E-05
50-29-3 4,4-DDT 0.00E+00 0.00E+00 0.00E+00
50-32-8  |Benzo(a)pyrene 0.00E+00 0.00EA+Q0 0.00E+00
53-70-3 Dibenzo(a,h)anthracene 0.00E+00 0.00E-+00 0.00E+00
540-59-0 [1,2-Dichloroethylene 1.21E-06 0.00E+00 1.21E-06
540-84-1 2,2 4-Trimethylpentane 1.21E-06 0.00E+00 1.21E-06
541-73-1 }1,3-Dichlorobenzene 1.21E-06 0.00E+00 1.21E-06
56-23-5 Carbon tetrachloride 1.21E-06 0.00E+00 1.21E-06
563-80-4  {3-Methyl-2-butanone 1.21E-06 5.44E-08 1.26E-06
56-49-5 3-Methylcholanthrene 0.00E+00 0.00E+00 0.00E+00
56-55-3 ~  {Benzo(a)anthracene 0.00E+00 0.00E+00 0.00E+00
57-14-7 1,1-Dimethylhydrazine 5.49E-06 1.01E-06 6.50E-06
58-89-9 amma-BHC (Lindane) 0.00E+00 0.00E+00 0.00E+00
58-90-2  (2,3,4,6-Tetrachlosophenol 5.49E-06 1.45E-06 6.94E-06




Table 7. Estimate of Organic Emissions from Pretreatment Process Cells. Cale. No. 24590-WTP-HAC-50-00001, Rev. C

Pretreatment Post-
Feed Stream | Evaporator Total
Individual Individual | Pretreatment
Orgamc Vapor|Organic Vapor Organic
Emission Emission Emission

Ryo.prr Ryo.rs Rvo

CAS# Organic Compound gv's gm/s gr/s
591-78-6 [2-Hexanone _ 1.21E-06 5.44E-08 1.26E-06
59-50-7  |4-Chloro-3-methylphenol 0.00E+00 0.00E+00 0.00E+00
59-89-2  |N-Nitrosomorpholing 5 49E-06 2.86E-05 3.41E-05
602-87-9 |S-Nitroacenaphthene 0.00E+00 0.00E+00 0.00E+00
60-29-7  |Ethyl ether 5.49E-06 0.00E+00 5.49E-06
603-34-9 | Triphenylamine 5.49E-06 2.37E-06 7.86E-06
60-34-4  |Methylhydrazine 1.21E-06 4.21E-07 1.63E-06
60-35-5  {Acetamide 1.21E-06 6.47E-06 7.68E-06
60-57-1 Dieldrin 0.00E+00 0.00E+00 0.00E+00
621-64-7 [Di-n-Propylnitrosamine : 549E-06 4 21E-07 5.91E-06
624-83-9 |Methyl isocyanate 1.21E-06 0.00E+00 1.21E-06
627-13-4 [Nitric acid, propyl ester 5.49E-06 0.00E+00 5.49E-06
62-75-9  |N-Nitroso-N,N-dimethylamine 1.03E-05 1.20E-05 2.23E-D5
630-20-6 |1,1,1,2-Tetrachloroethane i.21E-06 0.00E+G0 1.21E-06
64-17-5  |Ethy! alcohol 1.21E-06 4.21E-07 1.63E-06
64-18-6  |Formic acid 5.49E-06 2.36E-05 2.91E-05
64-19-7  |Acetic acid 5.49E-06 2.86E-05 3 41E-05
67-56-1 Methy! alcohol (Methanol) 1.21E-06 4,21E-07 1.63E-06
" [67-63-0  |2-Propyt alcohol (Isopropanol) 1.21E-06 9.90E-07 2.20E-06
67-64-1  |2-Propanone (Acetone) 6.59E-06 1.29E-07 6.72E-06
67-66-3  |Chloroform 1.21E-06 0.00E+00 1.21E-06
67-72-1 Hexachloroethane 5.49E-06 0.00E+00 5.49E-06
684-16-2 |Hexafluoroacetone 1.21E-06 0.60E+00 1.21E-06
71-23-8  In-Propyl alcohol 1.21E-06 9.87E-07 2.20E-06
71-36-3  |n-Butyl alcoho!l 1.21E-06 9.87E-07 2.20E-06
71-43-2  |Benzene 1.21E-06 0.00E-+00 1.21E-06
71-55-6  |Methy! chloroform (1,1,1-Trichloroethane) 1.21E-06 0.00E+00 1.21E-06
72-20-8  |Endtin 0.00E+00 0.00E+00 0.00E+00
72-43-5  iMethoxychlor 0.00E+00 0.00E+00 0.00E+00
72-54-8  |4,4-DDD 0.00E+00 0.00E+00 0.00E+00
72-55-9  |4,4-DDE 0.00E-+00 0.00E+00 0.00E+00
74-83-9  |Bromomethane (Methyl bromide) 1.21E-06 0.00E+00 1.21E-06
74-87-3 Chloromethane (Methyl chloride) 1.21E-06 0.00E+00 1.21E-06
74-97-5 Bromochloromethane 1.21E-06 0.00E+00 1.21E-06
74-99-7  [Methylacetylene 5.49E-06 0.00E+00 5.49E-06
75-00-3 _ |Chloroethane 1.21E-06 0.00E+00 1.21E-06
75-01-4 _ |Vinyl chloride (1-Chloroethene) 5.49E-06 0.00E+00 5.49E-06
75-05-8  [Acetonitrile 1.72E-06 9.65E-08 1.82E-06
75-07-0 Acetaldehyde 5.49E-06 1.29E-07 5.62E-06
75-09-2 Dichloromethane (Methylene chloride) 1.21E-06 0.00E+00 1.21E-06
75-12-7  |[Formamide 5.49E-06 297E-05 3.52E-05
75-15-0 _ |Carbon disulfide 1.21E-06 0.00E+00 1.21E-06
75-21-8  |Ethylene oxide {Oxirane) 1.21E-06 1.78E-08 1.23E-06




Table 7. Estimate of Organic Emissions from Pretreatment Process Cells. Calc. No. 24590-WTP-HAC-50-00001, Rev. C

Pretreatment Post-
Feed Stream | Evaporator Total
Individual Individual Pretreatment
Organic Vapor| Organic Vapor{  Organic
Emission Emission Emission

RyvooprF Rvorpe Ryo

CAS# _Organic Compound gm/'s gr/s 5
75-27-4 Bromodichloromethane 1.21E-06 0.00E+00 1.21E-06
75-34-3 1,1-Dichloroethane 1.21E-06 0.00E+00 1.21E-06
75-35-4 1,1-Dichloroethene (Vinylidene chloride) 1.21E-06 0.00E+00 1.21E-06
75-43-4 Dichlorofluoromethane 1.21E-06 0.00E+00 1.21E-06
75-45-6 Chlorodifluoromethane 1.21E-06 0.00E+G0 1.21E-06
75-50-3 Trimethylamine 1.21E-06 5.44E-08 1.26E-06
75-52-5 Nitromethane 5.49E-06 1.29E-07 5.62E-06
75-55-§ 2-Methylaziridine 5.49E-06 9.87E-07 6.48E-06
75-61-6 Difluorodibromomethane 1.21E-06 0.00E+00 1.21E-06
75-63-8 Trifluorobromomethane 1.21E-06 0.00E+00 1.21E-06
75-65-0 2-Methyl-2-propanol 1.21E-06 9.87E-07 2.20E-06
75-69-4 Trichlorofluoromethane 1.21E-06 0.00E+00 1.21E-06
75-71-8 Dichlorodifluoromethane 1.21E-06 0.00E+00 1.21E-06
75-99-0  {2,2-Dichloropropionic acid 5.49E-06 2.86E-03 3.41E-05
76-03-9 Trichloroacetic acid 1.21E-06 6.47E-06 7.68E-06
76-11-9 1,1,1,2-Tetrachloro-2,2-diflucroethane 5.49E-06 0.00E+00 5.49E-06
76-12-0 1,1,2,2-Tetrachloro-1,2-difluoroethane 3.49E-06 0.00E+00 5.49E-06
76-13-1 1,2,2-Trichloro-1,1,2-trifluoroethane (Freon 113) 1.21E-06 0.00E+00 1.21E-06
76-14-2 1,2-Dichlore-1,1,2,2-tetrafluoroethane 1.21E-06 0.0CE+00 1.21E-06
76-15-3 Chloropentafluorocthane 1.21E-06 0.00E+00 1.21E-06
76-44-8 Heptachlor 1.20E-07 0.00E-+00 1.20E-07
78-83-1 2-Methylpropyl alcobol (Isobutyl alcohol) 5.49E-06 9.87E-07 6.48E-06
78-87-5 1,2-Dichloropropane 1.21E-06 0.00E+00 1.21E-06
78-92-2 1-Methylpropy! alcohol (2-Butanol) 1.21E-06 9.87E-07 2.20E-06
78-93-3 Methyl ethyl ketone (MEK, 2-Butancne) 1.21E-06 1.29E-07 1.34E-06
79-00-5 1,1,2-Trichloroethane 1.21E-06 0.00E+00 1.21E-06
79-01-6 Trichloroethylene 1.21E-06 0.C0E+0Q0 1.21E-06
79-09-4 Propionic acid 549E-06 1.81E-05 2.36E-05
79-10-7 2-Propenoic acid 5.49E-06 1.81E-05 2.36E-05
79-20-9 Methyl acetate 5.49E-06 5.44E-08 5.54E-06
79-34-5 1,1,2,2-Tetrachloroethane 1.21E-06 1.00E-09 1.21E-06
8001-35-2 |Toxaphene 0.00E+00 0.00E+00 0.00E+00
82.68-8  |Pentachloronitrobenzene (PCBN) 5.49E-06 1.29E-07 5.62E-06
83-32-9 Acenaphthene 5.49E-06 1.78E-08 5.51E-06
34-66-2 Diethyl phthalate 5.49E-06 1.39E-05 1.94E-05
84-74-2 Dibutyl phthalate 0.00E+00 0.00E+00 0.00E+00
B5-01-8 Phenanthrene 5.49E-06 1.29E-07 5.62E-06
85-68-7 Butylbenzyl phthalate 0.00E+00 0.00E+00 0.00E+00
86-73-7 Fluorene 0.00E+Q0 0.00E+00 0.00E+00
87-68-3 Hexachlorobutadiene 1.21E-06 0.00E+0G 1.21E-06
87-86-5 Pentachlorophenol 5.49E-06 2.86E-05 341E-05
88-06-2 2.4,6-Trichlorophenol 5.49E-06 4.21E-07 5.91E-06
88-72-2 2-Nitrotoluene 1.21E-06 1.01E-06 2.22E-06




Table 7. Estimate of Organic Emissions from Pretreatment Process Cells. Cale. No, 24590-WTP-HAC-50-00001, Rev. C

Pretreatment Post-
Feed Stream | Evaporator Total
Individual Individual Pretreatment
Organic Vapor| Organic Vapor Organic
* Emission Emission Emission
Rvo.rrs Ryo.re Rvo
CAS# Organic Compound gm's s /s
88-75-5 2-Nitrophenol 5.49E-06 1.01E-06 6.50E-06
88-85-7  |2-sec-Butyl-4,6-dinitrophenol (Dinoseb) 0.00E+H)0 0.00E+00 0.00E+00
88-89-1 Picric acid 0.00E+00 0.00E+00 0.00E+00|
91-20-3 Naphthalene 1.80E-07 0.00E+00Q 1.80E-07
91-22-5 Cuinoline 5.49E-06 1.20E-05 1.75E-05
91-58-7 2-Chloronapthalene 5.49E-06 1.00E-09 5.49E-06
92-52-4 1,1’-Biphenyl 5.49E-06 1.00E-09 5.49E-06
92-93-3 4-Nitrobiphenyl 0.00E+00 0.G0E+00 0.0CE+00
93-72-1 Silvex (2,4,5-TP) 0.00E+00 0.00E+Q0 0.00E+00
93-76-5 2,4,5-T 0.00E+00 0.00E+00 0.00E+00
94.75-7  12.4-D and esters  (160C typed) 549E-06 2.86E-05 3.41E-05
95-13-6  |Indene 5.49E-06 0.00E+00 5.49E-06
95-47-6  jo-Xylene 1.21E-06 0.00E+00 1.21E-G6
95-48-7  [o-Cresol (2-Methylphenol) 1.21E-06{. 1.20E-05 1.32E-05
95-49-8 2-Chlorotoluene 5.49E-06 0.00E-+00 5.49E-06
85-50-1 o-Dichlorobenzene (1,2-Dichlorcbenzene) 1.21E-06 0.00E+00 1.21E-06
95-57-8 2-Chlorophenol 5A49E-06 9.87E-07 6.48E-06
95.95-4  |{2,4,5-Trichloropheno! 5.49E-06 1.20E-05 1.75E-05
96-22-0 3-Pentanone 1.21E-06 5.44E-08 1.26E-06
96-69-5 Bis(3-tert-butyl-4-hydroxy-6-methyl-phenyl)sulfide 0.00E+00 0.00E+00 0.00E+00
98-51-1 p-tert-Butyltoluene 5.49E-06 0.00E-+00 5.49E-06
98-82-8  [Cumene 5 49E-06 0.00E+00 5.49E-06
98-83-9 alpha-Methylstyrene 1.21E-06 0.00E+00 1.21E-06
98-836-2  jAcetophenone 5.49E-06 1.22E-06 6.71E-06
98-95-3  [Nitrobenzene 5.49E-06 1.01E-06 6.50E-06
Sum of columm = Rypg = 5.11E-04 4.61E-04 9.72E-04




HL = Henry's Law Groupings; values for HL are from the Emission Baseline Report (23590-WTP-RPT-PO-03-008)
WF, = the weight fraction of the individual organic compound; values are assigned from Table 3 based on HL

WFg = Sum WF,
WR, = the ratio of the individual organic compound weight fraction to the sum of the individual weight fraction. WFi / WF;
WRs = Sum WR,

RIO = WR. *

ERg.14 ERo.s Is from Table 1

Ryg = vapor emissions; Ry, is "0" if the compound is a particle or ts particle-bound
Ryps = Sum Ry,
P = particle; cell has an "X" if the compound is a particle or is particle-bound

Table 8. Estimate of Organic Emissions from the LAW Process Cells. Calc. No. 24590-WTP-HAC-50-00001, Rev. C

Individual | Individual Individuat
Organic Organic | Individual | Organic
Henry's Weight Weight Organic Vapor
Law Fraction. Ratio Release Emission
Grouping] WF; WR; Rio Rvo Particle
CAS# Organic Compound HL mg/kg unitless gmls gm/s P
100-00-5  |p-Nitrochlorobenzene 10 1.38E-01] 5.60E-05| 3.35E-09| 3.35E-09
100-21-0 [p-Phthalic acid 1| 7.75E+01] 3.16E-02{ 1.89E-06] 1.89E-06
100-25-4  i1,4-Dinitrobenzene 6] T7.10E+01} 2.89E-021 1.73E-06) 0.00E+00] X
100-41-4  |Ethyl benzene 201 0.00E+00} 0.00E+00| 0.00E+00{ 0.00E+00
100-42-5 |Styrene 19] 0.00E+00] 0.00E+00| 0.00E+00} 0.00E+00
10061-01-5cis-1,3-Dichloropropene 191  0.00E+00] 0.COE+(0j O0.00E+00} 0.00E+00
10061-02-6{trans-1,3-Dichloropropene 17] 0.00E+00] 0.G0E+00} 0.00E+00] 0.00E+(0
101-55-3  j4-Bromophenylphenyl ether 14]  3.20E-04] 0.00E+00} 0.00E+00| 0.00E-+00
101-84-8 |Diphenyl ether 16| 1.06E-081 0.00E4+G0{ 0.00E+00] 0.00E+00
106-35-4  |3-Heptanone 14| 3.20E-04] 0.00E+00j 0.00E+00{ 0.00E+00
106-42-3  |p-Xylene (Dimethyl benzene) 19] 0.00E+0Q0| 0.00E+00] 0.00E+00| 0.00E+00
106-46-7 11 .4-Dichiorobenzene 18] 0.00E+00] 0.00E+H00| 0.00E+G0] 0.00E+00
106-88-7 |1,2-Epoxybutane 15  1.61E-05{ 0.00E+00{ 0.00E+00] 0.00E+00
106-93-4  |Ethylene dibromide (Dibromethane) 16] 3.17E-08] 0.00E+00] 0.00E+00| 0.00E+00
106-97-83  |Butane 261 0.00E+00| 0.00E+00} 0.GOE+00| 0.00E+00
106-99-0 [1,3-Butadiene 23!  0.00E+00] 0.00E+00| O0.00E+00{ 0.00E+00
107-02-8  jAcrolein 14]  3.20E-04f 0.00E+00{ 0.00E+00} 0.00E+00
107-05-1  [3-Chlorepropene (Allyl chloride) 20( 0.00E+00| 0.00E+00} 0.00E+00| 0.00E+00
107-06-2 |1,2-Dichloroethane (Ethylene chloride) 17{ 0.00E+00] 0.00E+00} 0.00E+00| 0.COE+00
107-12-0 |Propionitrile 13 2.71E-03) 1.00E-06] 6.COE-11 6.00E-11
107-13-1 [Acrylonitrile 14]  3.20E-04] 0.00E+00{ 0.00E+00{ 0.00E+00
107-18-6 {2-Propene-1-cl 10 1.38E-01] 5.60E-05{ 3.35E-09} 3.35E-09
107-31-3  {Formic acid, methyl ester 15 1.61E-051 0.00E+00{ G.00E+00} 0.00E+00
107-66-4 | Dibutylphosphate 5| 1.65E+01| 6.71E-03] 4.02E-07] 0.00E+00 X
107-87-9 [2-Pentanone 14] 3.20E-04] 0.00E+00} 0.00E+00] 0.0GE+00
108-03-2 ]1-Nitropropane 14|  3.20E-04] 0.00E+00! 0Q.00E+Q0{ 0.00E+00
108-05-4 | Vinyl acetate 16] 1.06E-08] 0.00E+00] 0.00E+00| 0.00E+00
108-10-1 |Hexone {4-Methyl-2-pentanone or MIBK) 14]  3.20E-04] 0.00E+00] 0.00E-+00] 0.00E+00
108-20-3  1Bis{isopropyl)ether 18( 0.00E+00{ 0.00E+00} 0.00E+00] 0.00EH00
108-38-3  |m-Xylene (Dimethyl benzene) 19] 0.00E+00{ C.Q0E+00| 0.00E+00| 0.00E+00
108-39-4  tm-Cresol 9] 6.86E+0D0] 2.79E-03] 1.67E-7] 1.67E-07
108-87-2  [Methylcyclohexane 25]  0.0DE+Q0| 0.00E+00{ 0.00E+Q0f 0.00E+00
108-88-3 Toluene 15| 0.00E+00{ 0.00E+00} 0.00E+00{ 0.00E+00
108-90-7  (Chlorcbenzene 15] O0.00E+00] 0.00E+00] 0.00E+00] 0.00E+00
108-93-0 ICyclohexanol 10) 1.38E-0i] 5.60E-05}  3.35E-09] 3.35E-09
108-94-1 [Cyclohexanone 11f  1.24E-01] 35.00E-05f 3.G0E-09{ 3.00E-09
108-95-2 {Phenol 8] 2.94E+01} 1.20E-02§ 7.17E-07} 7.17E-07
109-66-0 _ |n-Pentane 26t (.00E+00] 0.00E+00{ 0.00E+00| 0.00E+00
109-99-9  Tetrahydrofuran 13f 2.71E-03| 1.00E-06] 6.00E-11] 6.00E-11
110-12-3  |5-Methyl-2-hexanone 15 1.61E-05! 0.00E+00] G.60E+00! 0.00E+00
110-43-0  |2-Heptanone 15] L61E-05] 0.00E+00] 0.00E+00] 0.00E+00




Table 8. Estimate of Organic Emissions from the LAW Process Cells. Calc. No. 24590-WTP-HAC-50-00001, Reév. C

Individual | Individual Individuai
Organic Organic | Individual | Organic
Henry's Weight Weight Organic Vapor
Law Fraction. Ratio Release | Emission
Grouping] WF WR, Rio Ryo Particle
CAS# Organic Compound HL mgkg unitless gm's gm/s P
110-54-3  [n-Hexane 271 0.00E+00] 0.00E+00[ 0.00E+00| 0.00E+00
110-62-3 |n-Valeraldehyde 15] 1.61E-05} 0.00E+00! 0.00E+00] 0.00E+00
110-82-7 _|Cyclohexane 24| O0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00
110-83-8  |Cyclohexene 22] 0.00E+06{ 0.00E+00| 0.00E+00] 0.00E+00
110-86-1 |Pyridine 11 1.24E-01] 5.00E-05] 3.00E-09! 3.00E-09
111-65-%  |n-Octane 28F 0.00E+00| 0.00E+00] 0.00E+00] 0.00E+00
111-76-2  |Ethylene glycol monobuatyl ether 9| 6.86E+00] 2.79E-03] 1.67E-07[ 1.67E-07
111-84-2  |n-Nonane 28) 0.00E+00] 0.00E+00] 0.DOE+00] 0.00E+00
117-81-7 |Bis(2-ethylhexyl)phthalate (DEHP) 30| 239E-01] 9.70E-05] 5.81E-09] 0.00E+00 X
117-840  in-Diccty! phthalate 321 A2IE-01] 1.72E-D4]  1.03E-08! 0.00E+00 X
118-74-1  |Hexachlorcbenzene 18] OG.00E+00| 0.00E+00| 0.00E+06{ 0.00E+00
120-12-7 |Anthracene 13|  267E-031 1.00E-06] 6.00E-11] 6.00E-11
120-82-1 = [1,2,4-Trichlorobenzene 17] _0.00E+30] O.00E+00{ 0.00E+00| 0.00F+00
120-83-2 {2, 4-Dichlorophenol 10 1.38E-011  5.60E-05] 3.35E-09] 3.35E-0%
121-44-8 | Triethylamine 15{ 1.61E-05] 0.00E+00] 0.00E+00| 0.00E+00
121-69-7 |Dimethylaniline i3 2.71E-03[ 1.00E-06] 6.00E-11 6.00E-11
122-39-4 IN,N-Diphenylamine 10]  2.74E-01| 1.11E-04] 6.65E-09] 6.65E-09
123-19-3  [4-Heptanone 13] 2.71E-03] 1.00E-06] 6.00E-11] 6.00E-11
123-38-6 __|n-Propionaldehyde 14| 3.20E-04| 0.00E+00] 0.00E+00] 0.00E+00
123-51-3 _{3-Methyl-1-butanol 12]  9.79E-02| 4.00E-05| 240E-09] 2.40E-09
123-86-4 |Acetic acid n-butyl ester 16]  1.06E-08] 0.00E+00| 0.00E+00] 0.00E+00
123-91-1 [1,4-Dioxane 10 1.38E-01| 5.60E-05{ 3.35E-09] 3.35E-09
126-73-8 | Tributyl phosphate 7| 4.74E+01] 1.93E-02] 1.16E-06] 1.16E-06
126-98-7 | 2-Methyl-2-propenenitrile (Methacrylonitrile) 16  1.06E-08] 0.00E+00] 0.00E+00] 0.00E4+00
127-18-4 _ jPerchloroethylene (tetrachloroethylene) 211 0.00E+00| 0.00E+00} 0.00E+Q0| 0.00E+00
127-19-5 [N N-Dimethylacetamnide 5] 1.65E+01] 6.71E-03f 4.02E-07] 4.02E-07
128-37-0_ |2,6-Bis(tert-butyl)-4-methylphenot 32) _ 42)1E-01| 1.72E-04] 1.03E-0%] 1.03B-08
129-00-0¢  |Pyrene 33 141E-01} 5.80E-05] 3.47E-09] 0.00E+00 X
1321-64-8 |Pentachloronaphthalene 14]  3.20E-04} 0.00E+00] 0.00E+00} 0.00E+00 X
1321-65-9 |Trichloronaphthalene 15]  16IE-05! 0.00E+00| 0.00E+00| 0.00E+00
132-64-9 _ iDibenzofuran 15]  1.61E-05] 0.00E+00{ O0.00E+00| (.00E+00
1335-87-1 [Hexachloronaphthalene 14]  3.20E-04! O0.00E+00[ 0.00E+00| 0.00E+00 X
1335-88-2 |Tetrachloronaphthalene 15!  1.61E-05| 0.00E+00{ 0.00E+00| 0.00E+GO X
1336-36-3 [Polychlorinated biphenyls (PCBs) 35|  L7IE-07] 0.00E+00] 0.00E+00] 0.00E+00 X
141-78-6 _|Acetic acid ethyl ester (Ethyl acetate) 14| 3.20E-04] 0.00E+00| C.00E+00| 0.00E+00
141-79-7  [4-Methyl-3-penten-2-one 13 2.71E-03] 1.00E-06] 6.00E-11] 6.00E-11
142-82-5 |n-Heptane 27! 0.06E+00] 0.00E+00] C.00E+00] 0.00E+00
144-62-7 |Oxalic acid 3] 7.73E+00] 3.1SE-03] 1.89E-07| 1.89E-G7
156-60-5 |trans-1,2-Dichloroethylene 20 0.00E+00] 0.00E+00| 0.00E+00! 0.00E+00
1582-09-8 |Trifturalin 14]  3.20E-04] 0.00E+00| O.00E+00| 0.00E+00 X
1634-04-4 |Methy] tert-butyl ether 16 1.06E-08] 0.00E+00{ 0.00E+00] 0.00E+00
1836-75-5 INitrofen 30t 2.39E-01| 9.70E-05f 5.81E-09! 0.00E+00 X
189-55-9 |Dibenzo[a,ilpyrene 5] 1.6SEH0I] 6.71E-03] 4.02ZE-07{ 0.00E+00 X
189-64-0 [Dibenzo]ahipyrene 3| 1.65E+01} 6.71E-03] 4.02E-07) 0.00E+00 X
191-242 |Benzo(g,h,i)perylenc 30]  2.39E-01] 9.70E-05] 5.81E-09] 0.00E+00] X
191.30-0__ |Benzo|a,i]pyrene 5] 1.65E+01} &.71E-03] 4.02E-07} 0.00E+0D X
192-65-4 |Dibenzo[a,c]pyrene 3] 1.65E+01| 6.71E-03] 4.02E-07] 0.00E+00 X
193-39-5  lIndeno(1,2,3-cd)pyrene 30]  2.39E-011 9.70E-05{ S5.81E-091 0.00E+00 X
205-82-3 _ |Benzo{j)fluoranthene 71 4.74E+01] 193E-02] 1.168-06{ 0.00E+00 X
205-99-2 |Benzo(b)fluoranthene 30f  2.39E-01] 9.70E-05] S.81E-09] 0.00E+00 X
206-44-0  |Fluoranthene 33 7.11E-02] 2.90E-05] 1.74E-09{ 0.00E+00 X
207-08-9 _{Benzo(k)flucranthene 301  2.39E-01{ 9.70E-05] 5.81E-09! 0.00F+00 X
208-96-8 |Acenaphthylene 14]  3.20E-04] 0.00E+00G| 0.00E+00{ 0.00E+00
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Individuzal j Individual Indjvidual
Organic Organic | Individual | Organic
Henry's Weight Weight Organie Vapor
Law Fraction. Ratio Release | Emission
Grouping WF; WR, Rip Ryo Particle
CAS#H Or_ ic Compound HL m unitless gm's gm/s P
218-01-9  {Chrysene 32| 7.49E-01| 3.05E-04] 1.83E-08] 0.00E+00 X
2234-13-1 |Octachloronaphthalens 14]  3.20E-04| 0.00E+00{ 0(.00E+00] 0.00E+00 X
224-42-0  |Dibenz[a,jlacridine 4] 7.71E+Gt] 3.14E-02| 1.88E-06] 0.00E+) X
226-36-8 |Dibenz{a h]acridine 4] 7.71E+01| 3.14E-02| 1.88E-06] 0O.00E400 X
2385-85-5 |Mirex 171 0.00E+C0] 0.00E+00; 0.00E+00| 0.00E+00
25551-13-7|Trimethy] benzene 19]  0.00E+00{ 0.00E£+00] 0.00E+00] 0.00E+00
26140-60-3| Terphenyls 34]  3.67E-05] 0.00E+00} 0.00E+00| 0.00E-+00 X
27154-33-2|Trichlorofluoroethane 231 0.00E+00} 0.00E+00] 0.00E+00! 0.00E-+00
287-92-3  |Cyclopentane 24] 0.00E300| 0.00E+G0[ 0.00E+H00{ 0.00E-+00
309-00-2 |Aldrin 34}  3.67E-05] 0.00E+00{ 0.00E+00] 0.00E+D0 X
310-84-6  |Hexachlorocyciohexane (Lindane) Alpha BHC 33] 711E-02| 290E-05] 1.74E-09] 1.74E-09
319-85-7 |Hexachlorocyclohexane (Lindane) Beta BHC 30] 9.70E-02§ 3.90E-05| 2.34E-09} 0.00E+00 X
310-86-8 |Delta-BHC 30|  2.39E-01] 9.70E-05f 5.81E-09] 0.00E+00 X
3697-24-1 |5-Methylchrysene 32| 4.21E-011 1.72E-G4] 1.03E-08] 0.00E-H)0 X
3825-26-1 | Ammonium perfluorpoctanoate 14{ 3.20E-04] 0.00E+00| 0.00E+00] 0.00E+(0 X
4170-30-3 |2-Butenaldehyde {2-Butenal) 11]  3.62E-02] 1.50E-05] 9.00E-10| S5.00E-10
465-73-6  |Isodrin 351  L71E-Q7| G.00E+00] 0.00E+00] 0.00E+00
50-00-0  |Formaldehyde 8] 3.48EH01| 1.42E-02] 8.50E-07| 8.50E-07
50-29-3  [4,4-DDT 33  7.11E-02] 2.90E-05| 1.74E-09] 0.00E+00 X
50-32-8  |Benzo(a)pyrene 30  3.81E-Q1| 1.55E-04{ 928E-09] 0.00E+00 X
53-70-3  |Dibenzo(a,h)anthracene 71 474E+01] 1.93E-02| 1.16E-06] 0.00E+00 X
540-59-0 [1,2-Dichloroethylene 19 0.00EH00] 0.00E++00| 0.00E+-00]  0.00E+00
540-84-1 |2,2,4-Trimethylpentane 28; O0.00E+00| O0.QGO0E+00| 0.00E+00] 0.00E+00
541-73-1  }1,3-Dichlorobenzene 19] 0.00E+00| 0.00E+00| O0.00E+GOl 0.00E+00
56-23-5  |Carbon tetrachloride 22| 0.00E+00| 0.00E+00| 0.00E+00} 0.00E+00
563-80-4  |3-Methyl-2-butanone 14!  3.20E-04] 0.C0E+00{ O0.00E+G0{ 0.00E+00
56-49-5  |3-Methylcholanthrene 28| 0.00E+00] 0.00E+00] 0.00E+00| 0.00E+00 X
56-55-3  |Benzo(a)anthracene 331 7.11E-02| 2.90E-05| 1.74E-09{ 0.00E+00 X
57-14-7 1,1-Dimethylhydrazine 12}  9.79E-02| 4.00E-05] 240E-09] 2.40E-09
58-80.9  |gamma-BHC (Lindane) 32| 1.53E-03] 1.00E-D6| 6.00E-11{ 0.00E+00 X
58-90-2_ |2,3,4,6-Tetrachlorophenol 1{] 1.95E-01] 7.90E-05| 4.73E-09] 4.73E-09
591-78-6 12-Hexanone 14 3.20E-04] 0.00E+00{ 0.00E+00| 0.00E+00
59-50-7  {4-Chlore-3-methylphenol 32| 4.21E-01| 1.72E-04] 1.03E-08] 0.00E-+00 X
59-89-2  [N-Nitresomorpholine 6 7.10E+011 2.89E-02 L73E-06] 1.73E-06
602-87-9  {5-Nitroacenaphthene 9] 6.86E+00] 2.79E-03| 1.67E-07| 0.00E+00 X
60-29-7  |Ethyl ether 17{ 0.00E+00] 0.00E+00{ 0.00E+(}0{ 0.00E+00
603-34-9 | Triphenylamine 32] 5.13E-01f 2.09E-04] 1.25E-08] 1.25E-08
60-34-4  [Methylhydrazine 10{ 1.38E-01] 5.60E-05| 3.35E-09| 3.35E-0%
60-35-3  {Acetamide 51 1.65E+01f 6.71E-03] 4.02E-07] 4.02E-07
60-57-1 Dieldrin 331  7.51E-04f 0.00E+00| O0.00E+00] 0.00E+00 X
621-64-7 |Di-n-Propylnitrosamine 10}  1.38E-0t| 5.60E-05] 3.35E-09] 3.35E-09
624-83-9  iMethyl isocyanate 17{ 0.00E+00] 0.00E+00| O.00E+00{ 0.00E+00
627-13-4  |Nitric acid, propy! ester 17] _0.00E+00} 0.06E+00] 0.00E+00{ 0.00E+00
62-75-9  [N-Nitroso-N,N-dimethylatine 9l 6.86E+00| 2.79E-03] 1.67E-07] 1.67E-07
630-20-6 |1,1,1,2-Tetrachloroethane 18] 0.00E+00] 0.00E+00f O.00E4+00] 0.00E+00
64-17-5  |Ethyi alcohol 10 L38E-01| 5.60E-05] 3.35E-09] 3.35E-09
64-18-6  |Formic acid 7] 474E+01] 193E-02§ L.16E-06] = 1.16E-06
64-19-7  jAcetic acid 6] T.106401] 2.89E-021 1.73E-06f 1.73E-06
67-56-1  |Methyi alcohol (Methanol) 10  1.38E-0i] 5.60E-05] 3.35E-09] 3.35E-09
67-63-0  12-Propy! alcohol (Isopropanol) 114 1.24E-01} 5.00E-05] 3.00E-09§ 3.00E-09
67-64-1 2-Propanone (Acetone) 13] 2.71E-03] 1.00E-C6] 6.00E-11§ 6.00E-11
67-66-3 . [Chloroform 19{ 0.00E+0G] 0.00E+00! 0.00E4+00] 0.00E+00
67-72-1 Hexachloroethane 19| 0.00E+0¢| 0.00E+00} 0.00E+00] 0.00E+00
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684-16-2 |Hexafluoroacetone 19} 0.00E+00] 0.00E+08] 0.00E+00| 0.00E+00
71-23-8 n-Propyl alcohol 11 1.24E-01] S5.00E-05] 3.00E-09] 3.00E-09
71-36-3  {n-Butyt alcohol il 1.24E-01] 5.00E-05] 3.00E-09] 3.00E-09
71-43-2 Benzene 191  0.00E+00} Q.00E4+00| 0.00E+00] 0.00E+00
71-55-6 Methyl chloroform (1,1,1-Trichloroethane) 21| 0.00E+00] ©0.00E+00] 0.00E-+00] 0.00E+00 .
72-20-8 Endrin 32| 4.21E-01} 1.72E-04{ 1.G3E-08f 0.00E+00 X
72-43-5 Methoxychlor 7] 4.74E+01] 193E-02] 1.16E-06] 0.00E+00 X
72-54-8  {4,4-DDD 32{ 4.21E-01] 1.72E-04| 1.03E-08] 0.00E+00 X
72-55-9 4,4-DDE 34 3.67E-05] C.00E+00] 0.00E+00} 0.00E+00 X
74-83-9  |Bromomethane (Methyl bromide) 19] 0.00E+00} 0.00E400| G.00E+00{ 0.00E+00
74-87-3 Chloromethane (Methy] chloride) 20] 0.00E+00| 0.00E+-00] O.00E+00}  0.00E+00
74-97-5 - |Bromochloromethane 17| 0,00E+00| 0.00E+00] 0.00E+06| 0.00E+0G
74-99-7  |Methylacetylene 20] 0.00E+00] 0.00E+00] 0.00E+0G} 0.00E+H00
75-00-3  |Chloroethane 20{ 0.00E+00§ 0.00E+00| 0.C0E+00[ 0.00E+00
75-01-4 Vinyl chloride (t-Chloroethene) 22| O0.00E+00} O0.00E+00] O.00F+00] 0.00E+00!
75-05-8  |Acetonitrile 13}  276E-03] 1.00E-06] 6.00E-11] 6.00E-11
75-07-0 Acetaldehyde 13 2.71E-03] 1.00E-06} 6.00E-11 6.00E-11
75-09-2 Dichloromethane (Methylene chloride) 19]  0.00E+00{ 0.00E-+00] 0.00E+H00] 0.00E+00
75-12-7 Formamide 4 7.71E+01| 3.14E-02| 1.838E-06 1.88E-06
75-15-0  [Carben disulfide 20 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00
75-21-8  |Ethylene oxide (Oxirane}) 13] 1.61E-05] O.00E+00{ 0.G0E+00{ 0.00E+00
75-27-4  |Bromodichloromethane 18] Q.00E+00] 0.00E+00} 0.00E+00] 0.00E+00
75-34-3 1,1-Dichloroethane 19) O0.00E+30] O.00E+00{ 0.00E+00]{ 0.00E+00
75-35-4 1,1-Dichloroethene (Vinylidene chloride) 221  0.00E+00] 0.00E+00] 0.00E+00] 0.00E+00
75-43-4 _ |Dichlorofluoromethane 20| O.00E+00} 0.00E+00] 0.00E+00] 0.00E+00
75-45-6  ]Chlorodifluoromethans 22  0.00E+00] 0.00E+00] 0.00E+00] 0.00E+00
75-50-3  |Trimethylamine 14f  3.20E-04] 0.00E+00]| 0.00E-+00| 0.00E-+00
75-52-5 Nitromethang 13 271E-03F 1.00E-06; 6.00E-11 6.00E-11
75-55-8  |2-Methylaziridine 11 1.24E-01] S5.00E-05| 3.00E-09] 3.00E-09
75-61-6  {Difluorodibromomethane 221  0.00E+00] 0.00E+00| 0.00E+00l G.00E+(0
75-63-8 Trifluorobromomethane 25|  0.00E+00| 0.00E+00] 0.00E+00| 0.30E+00
75-65-0 2-Methyl-2-propanol il 1.24E-01| 5.00E-05; 3.00E-09}' 3.00E-09
75-69-4 Trichlorofluoromethane 231 O.00E+00| 0.00E+00] 0.00E4-00| 0.09E+00
75-71-8 Dichlorodiflucromethane 25] 0.00E+00]| O0.00E+00, 0.00E+00| 0.00E+00
75-99-0 2,2-Dichloropropionic acid 6| 7.10E+01] 2.89E-02] 1.73E-06 1.73E-06
756-03-9 Trichloroacetic acid ' 5] 1.65E+01] 6.71E-03] 4.02E-G7| 4.02E-07
76-11-9  |1,1,1,2-Tetrachloro-2,2-difluoroethane 24] 0.00E+00| 0.00E+00] 0.00E+0D| 0.00B+00
76-12-0 1,1,2,2-Tetrachloro-1,2-difluoroethane 23|  0.00E+00] 0.00E+00{ 0.00E+00| 0.00E+00
76-13-1 1,2,2-Trichloro-1,1,2-trifluorcethane (Freon 113) 25]  0.00E+00{ 0.00E4+00] O.00E+00] 0.00E+00
76-14-2 1,2-Dichloro-1,1,2,2-tetrafluoroethane 28] 0.00E+G0| O0.00E+00] 0.00E+00| 0.00E+00
76-15-3  {Chloropentaflucrocthane 29| 0.00E+00{ 0.00E+00] 0.00E+00! 0.00E+00
76-44-8 Heptachlor 16 0.00E+Q0} 0.00E+00| 0.00E+00| 0.00E+00
78-83-1 _|2-Methylpropyl alcohol (Isobutyl alcohol) 11| 1.24E-01] 5.00E-05] 3.00E-09] 3.00E-09
78-87-5 1,2-Dichloropropane 19] 0.00E+00; 0.00E+00{ 0.00E+00| 0.00E+00
78-92-2 1-Methylpropy! alcohol (2-Butanol) 11 1.24E-08| 5.00E-05] 3.00E-09] 3.00E-09
78-93-3 Methy] ethyl ketone (MEK, 2-Butanone) 13 2.71E-03] 1.00E-06] 6.00E-11 6.00E-11
79-00-5 1,1,2-Trichloroethane 17{ 0.00E+00| O.00E+00] 0.00E+00! 0.00E+00
79-01-6 Trichloroethylene 20| 0.00EH00] O.00E+00] O0.00EH)0] 0.00E+00
79-09-4 Propionic acid 8| 3.48E+01| 142E-02]| - 8.50E-07] 8.50E-07
79-10-7 2-Propenoic acid 8] 348E+01] 1.42E-02] 8.50E-07] 8.50E-07
79-20-9 Methyl acetate 14 3.20E-04| 0.GOE+00| 0.00E+00| 0.00E+00
79-34-5 1,1,2,2-Tetrachloroethane 16 1.06E-081 0.00E+00{ 0.00E-+00{ 0.00E+00
8001-35-2 |Toxaphene 10 2.64E-03]  1.00E-06] 6.00E-11] 0.00E+00 X
A-23




Table 8. Estimate of Organic Emissions from the LAW Process Celis. Calc. No. 24590-WTP-HAC-50-00001, Rev. C

Individual | Individual Individuat
Organic Organic | Individual | Orgamc
Henry's Weight Weight Organic Vapor
Law Fraction. Ratio Release | Emission
Grouping] WF; WR, Ry Rvo Particle
CASH Organic Compound HL mg/kg unitless | gm/s s P
82-68-8  |Pentachloronitrobenzene (PCBN) 13] 2.71E-03| 1.00E-06} 6.00E-11] 6.00E-11
83-32-9  |Acenaphthene 15] 1.61E-05| 0.00E+00{ 0.00EH00} 0.C0EH)0
84-66-2  |Diethy! phthalate 8] 1.65E+01| 6.74E-03] - 4.04E-07| 4.04E-07
84-74-2  |Dibuty! phthalate 314 S5.73E4+00] 2.33E-G31 140E-Q7] 0.00E+0Q X
85-01-8  |Phenanthrene 13 271E-03] 1.00E-06] 6.00E-11] 6.00E-11
85-68-7 |Butylbenzyl phthalate 1] 5.73E+00] 233E-03] 1.40E-Q7| 0.00E+00 X
86-73-7  |Fluorene 14]  3.20E-04| 0.00E+00} 0.00E+00] 0.00E+H00 X
87-68-3  [Hexachlorobutadiene 201 0Q.Q0E+00| 0.00E+C0) 0.00E+00f ©.00E+00
87-86-5 _ |Pentachlorophenol 6] 7.10E+01] 2.89E-G2} 1.73E-06] 1.73E-06
88-06-2 12,4 6-Trichlorophenol 10| 1.38E-01] S5.60E-0S5} 3.35E-09] 3.35E-09
88-72-2  |2-Nitrotoluene 12|  9.79E-02] 4.00E-05] 240E-09| 2.40E-09
88-75-5  12-Nitrophenol 12|  9.779E-02] 4.00E-05] 240E-0% 2.40E.09
88-85-7  |2-sec-Butyl-4,6-dinitrophenol (Dinoseb) 8] 5.85E+01| 2.38E-02} 143E-06] 0.00E+00 X
88-89-1  [Picric acid 2] 1.03B+03| 4.20E-01] 2.52E-05] O.00E+00 X
91-20-3  |Naphthalene 16] 0.00E+00} 0.00E+00f 0.00E+00] 0.00E+00
91-22-5  |Quinoline 9] 6.86E+00] 2.79E-03) 1.67E07} L.67E-07
91-58-7  |2-Chloronapthalene 16{ 1.06E-08] 0.00E+00] 0.00E+00| 0.00E+00
92-52-4  11.1" Bipheny! 16] 1.06E-03] 0.00E+00] 0.00E+00] 0.00E+00
92-93-3 4-Nitrobiphenyl 10 1.38C-01] 5.60E-05] 3.35E-09{ 0.00E+00 X
93.72-1 Silvex (2,4,5-TP) S| 1.65E+01] 6. FIE-03] 4.02E-07] 0.00E+00/ X
93-76-5 |2,4.5-T 5] 1.65E+01| 6.71E-03| 4.02E-07} 90.0GE+00 X
04-75-7 _ 12.4-Dand esters  (160C typed) 6] 7.0E+01} 2.89E-02] 1.73E-06F 1.73E-06
95-13-6  |Indene 18] 0.00E+00| 0.C0E+00] 0.00EH00| 0.00E+00
95-47-6  |o-Xylene 19{ 0.00E+00| 0.GOE+00] 0.00E-H)0]  0.00E+00
95-48-7  |o-Cresol (2-Methylphenol) 9] 6.86E+00| 2.79E-G3| [L.67E-07| 1.67E-07
D5-49-8  [2-Chlerotoluene 19| 0.00E+00] 0.COE-+00] 0.00E+00} 0.00E+0Q
95-50-1 o-Dichlorcbenzene (1,2-Dichlorobenzene) 18] 0.00E+00| 0.00E+00} O.C0E+00| 0.00E+00
95-57-8 _ |2-Chlorophenol 11] 1.24E-01] 5.00E-05| 3.00E-0%1 3.00E-09
05-95-4  |2.4,5-Trichloropheno! 9] 6.86E+00| 2.79E-03] 1.67E-07] 1.67E-07
96-22-0  |3-Pentanone 14]  3.20E-04| 0.00EH0{ 0.00E+H00f 0.00E+00
96-69-5  |Bis(3-tert-butyl-4-hydroxy-6-methyl-phenyl)sulfide 19} 0.00E+00| 0.00E+00] 0.00E+00| 0.00E+00, X
98-51-1  |p-tert-Butyltoluene 21| 0.00E+00] 0.GOE+00| 0.00E+H}{ 0.00E+00
98-82-8  |Cumene 20{ 0.00E-+00| 0.00E+00| 0.C0EH00f 0.0CE+00
08-83-9  |alpha-Methylstyrene 19] 0.00E+00] 0.COE+00| 0.G0E+00] 0.00E+00
98-86-2 | Acetophenone 11 1.40E-01| 5.70E-05] 3.41E-09) 3.41E-09
98-95-3  |Nitrobenzene 12| 9.79E-02{ 4.00E-05] 240E-09{ 2.40E-09
Weight Fraction Sum = WFs=| 2454995
Weight Ratio Sum = WR; = 1.00
LAW Stream Sum = ERpja=| 5.99E.05
LAW Stream Vapor Organic Release Sum = Rygs=]  2.09E-05




HL = Henry's Law Groupings; values for HL are from the Emission Baseline Report (23590-WTP-RPT-PO-03-008)
WF, = the weight fraction of the individual organic compound; values are assigned from Table 4 based on HL

WF; = Sum WF;
WR, = the ratio of the individual organic compound weight fraction to the sum of the individual weight fraction .WFi 7 WFg
WR¢ = Sum WR;

Rio=WR; * ERg1; ERgyy is from Table 1
Ryo = vapor emissions; Ry is "0" if the compound is a particle or is particle-bound
Ryos = Sum Ryp,
P = particle; cell has an "X" if the compound is a particle or is particle-bound

No. 24590-WTP-HAC-50-00001, Rev. C

Table 9. Estimate of Organic Emissions from the HLW Process Cells. Calc.

Individual | individual ndividual
Organic | Orpanic | Individual | Organic
Henry's Weight Weight Organic Vapor
Law Fraction. Ratio Release | Emission
Grouping WF; WR, Rio Rvo Particle
CAS# Organic Compound HL mg/kg unitless am/s gmy's P
100-00-5 _ Ip-Nitrochlorobenzene 10| 1.57E+00] 1.40E-03| 3.99E-08| 3.99E-08
100-21-0  p-Phthalic acid 1] 1.99E+01} 1.81E-02{ 5.16E-07| 5.16E-07
100-25-4  |1,4-Dinitrobenzene 6] 2.00E+01: 1.83E-02f 5.22E-07| 0.00E+00 X
100-41-4  |Ethyl benzene 20] _1.03E-08] 0.00E+00| ©0.00E+00] 0.00E+D0
100-42-5 |Styrene 19] 1.55E-06] 0.00E+00| 0.00E+00]| 0.00E+00
10061-01-5]cis-1,3-Dichloropropene 19] 441E-06f 0.00E+00] ©.00E+00| 0.00E+00
10061-02-6|trans- 1,3-Dichloropropene 17} 7.06E-05] 0.00E+00} 0.00E+00] 0.00E-+00
101-55-3  |4-Bromaophenylphenyl ether 14| 1.0SE+00} 1.00E-03{ 2.85E-08] 2.85E-08
101-84-8  |Diphenyl ether 16f  3.04E-03{ 0.00E+08{ 0.00E+00§ 0.00E+00
106-35-4  |3-Heptanone 14] 1.05E+00] 1.00E-03] 2.85E-08] 2.85E-08
106-42-3  |p-Xylene (Dimethy] benzene) 19] 1.55E-06}f 0.00E+00| ©.00E+00]| 0.00E+00
106-46-7 |1,4-Dichlorobenzene 18] 3.23E-06) 0.00E+00; 0.00E+00]| 0.00E+D0
106-88-7 |1,2-Epoxybutane 15] 2.40E-01} 2.00E-04] S5.70E-09] 5.70E-09
106-93-4  |Ethylene dibromide (Dibromethane) 16| 6.18E-03| 0.00E+06| 0.00E+00} 0.0CE+H)O
106-97-8 |Butane 26] 0.00E+00] 0.00E+00| 0.00E+00] 0.00E-+00
106-99-0  ]1,3-Butadieng 23]  5.60E-13} 0.00E+00] 0.00E+00| 0.00E-+00
107-02-8  |Acrolein 14} 1.0SE+00} 1.GOE-03} 2.8BSE-08] 2.85E-08
167-05-1  |3-Chloropropene (Allyl chloride) 20| 1.03E-08[ 0.00E+08{ 0.00E+00| 0.00E+00
107-06-2 _|1,2-Dichloroethane (Ethylene chloride) 17[ 7.06E-05; 0.00E+00| 0.00E+00] 0.00E+00
107-12-0  |Propionitrile 13] 248E+00] 2.30E-03] 6.56E-08| 6.S6E-08
107-13-1  |Acrylonitrile 14] 1.05E+00} 1.00E-03] 2.8SE-08| 2.85E-08
107-18-6  |2-Propene-1-ol 10l 1.57E+00[ 1.40E-03| 3.99E-08] 3.99E-08
107-31-3  |Formic acid, methyl ester 15] 2.40E-01} 2.00E-04{ 5.70E-09] 5.70E-00
107-66-4 _{Dibutylphosphate 5| 4.40E+00i 4.00E-03| 1.14E-07! 0.00E+D0 X
107-87-9  |2-Pentanone 4] 1.05EH+00] 1.00E-03] 285E-08] 2.85E-08
108-03-2__]1-Nitropropane 14] 1.05E+00} 1.00E-03| 2.85E-08| 2.85E-0%
108-05-4 | Vinyl acetate 16{ 3.04E-03] 0.00E+00| 6.00E+00! 0.00E+-00
108-10-1 |Hexone (4-Methyl-2-pentanone or MIBK) 14| 1.05E+0d| 1.00E-03] 2.85E-08| 2.85E-08%
108-20-3 |Bis(isopropyDether 18] 3.23E-06] 0.00E+08| 0.00E+00] 0.00E+00
108-38-3  [m-Xylene (Dimethyl benzene) 19{ 1.55F-06] 0.00E+00} O0.00E+0Q! 0.0CE+0Q
108-39-4  |m-Cresol 9] 2.88E+01} 2.63E-02| 7.50E-07| 7.50E-07
108-87-2  |Methylcyclohexane 23] 0.00E+00| C.00E+)0| 6.00E+00{ 0.00E+00
108-88-3  |Toluene 191 7.25E-08; 0.00E+00] 0.00E4+00] 0.00E+00
108-90-7 |Chiorcbenzene 19| 1.55E-06] 0.00E+00| 0.00E+06| 0.00E+00
108-93-0 |Cyelohexanol 10| 1.STE+00| 1.40E-03| 3.99E-08| 3.99E-08
108-94-1 |Cyelohexanone 11| 7.83E+00{ 7.10E-03] 2.02E-07| 2.02E-07
108-95-2  [Phenol 8] 1.96E+01l| 1.79E-02} S.11E-07f S5.11E-07
109-66-0 |n-Pentane 26| 0.00E+00] C.00E+00| 0.00E+00; 0.00E+00
109-99-9  |Tetrahydrofuran 13|  2.48E+00}] 2.30E-03| 6.56E-08] 6.56E-08
110-12-3  ]|5-Methyl-2-hexanone 15] 2.40E-01| 2.00E-04f 5.70E-08| 5.70E-09
110-43-0  |2-Heptanone 15] 2.40E-01] 2.00E-04] 5.70E-09] 5.70E-09
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Table 9. Estimate of Organic Emissions from the HLW Process Cells. Calc. No. 24590-WTP-HAC-50-00001, Rev. C

Individual | Individval Individual
Organic { Organic | Individual{ Organic
Henry's Weight Weight Organic Vapor
Law Fraction. Ratio Release | Ermission
Grouping WF, WR; Ry Ryo Particie
CAS# - |Organic Compound HL mg/kg unitless gm/s gm's p
110-54-3 [n-Hexane 27] 0.00E+00{ 0.00E+00{ 0.00E+00| 0.00E+00 '
110-62-3 |n-Valeraldehyde 15| 2.40E-01] 2.00E-04] 5.70E-09] 5.70E-09
110-82-7 |Cyclohexane 24{ 3.30E-21t 0.00E+00] 0.00E+00| 0.00E-+H)0
110-83-8 |Cyclohexene 22] 7.29E-11| 0.00E+00] O0.00E++(0| 0.00E+00
110-86-1 |Pyridine 114 7.83E+00} 7.10E-03f 2.02E-07| 2.02E-07
111-65-9  [n-Octane 28] 0.00E+00| 0.00E+00} 0.00E+-00{ 0.00E+00
111-76-2  |Ethylene glycol monobutyl ether 9] 2.88E+01} 2.63E-02} 7.50E-07] 7.50E-07
111-84-2 |n-Nonane 28] 0.00E+00] 0.0GE+00] 0.00E+C0| O0.00E+H00
117-81-7 |Bis(2-ethylhexyl)phthalate {DEHP) 30f 1.97E-01f 2.00E-04] 5.70E-09] 0.00E+00 X
117-84-0  |n-Dioctyl phthalate 32] 9.24E+00] B8.40E-03{ 2.40E-07| 0.00E+00 X
118-74-1 |Hexachlorcbenzene 18]  3.23E-06f 0.00E+00} 0.00E+00} C.00E+00
120-12-7 | Anthracene 13] 3.28E+00| 3.00E-03] 8.56E-08] B.56E-08
120-82-1 11,2,4-Trichlorchenzene 17 7.06E-05] 0.00E+00] 0.00E+00] 0.00E+H00
120-83-2  |2,4-Dichlorophencl 10| 1.57E+00) 1.40E-03] 3.99E-08] 3.99E-08
121-44-8  |Triethylaming 15| 2.40E-01] 2.00E-04] 5.70E-09] S5.70E-09
121-69-7  [Dimethylaniline 13] 248E+00| 2.30E-03| 6.56E-08] 6.56E-08
122-39-4  IN,N-Diphenylamine 10| 3.02E+00{ 2.80E-03| 7.99E-08] 7.99E-08
123-19-3 |4-Heptancne 13] 2.48E+00| 2.30E-03} 6.56E-08] 6.56E-08
123-38-6  |n-Propicnaldehvde 4] 1.05E+00} 1.00E-03] 2.85E-08| 2.85E-08
123-5t-3  |3-Methyl-] -butanol 12| 9.67E+00| 8.B0E-03] 2.51E-07| 2.51E-07
123-86-4  |Acetic acid n-butyl ester 16§ 3.04E-03] 0.00E+00| 0.00E+00]| 0.00E+00
123-9i-1  |1,4-Dioxane 10} 1.57E+Q0} 1.40E-03] 3.99E-08] 3.99E-08
126-73-8 | Tributyl phosphate 7] 2.01E+01] 1.B4E-02] 5.25E-07| 5.25E-07
126-98-7  |2-Methyl-2-propenenitrile (Methacrylonitrile) 16]  3.04E-03} 0.00E+00} 0.00E+00] O.00E+00
127-18-4 |Perchloroethylene (tetrachlorocthylene) 21§ 6.57E-10| 0.00E+00] O.00E+00| O.00E+H0
127-19-5  |N,N-Dimethylacetamide 5] 4.40E+00] 4.00E-03) 1.14E-07] 1.14E-07
128-37-0  |2,6-Bis(tert-butyl)-4-methylphenol 32] 9.24E+00] R8A40E-03] 2.40E-07| 240E-07
129-00-0 {Pyrene 331 1.28E+01] 1.17E-02] 3.34E-07] 0.00E+00 X
11321-64-8 14| 1.0SE+00| 1.COE-03| 2.85E-08| 0.00E+00 X
1321-65-9 [Trickloronaphthalene 15}  2.40E-01} 2.00E-04§ 5.70E-09{ 5.70E-09
132-64-3 | Dibenzofuran 15| 2.40E-01} 2.00E-04] 5.70E-09| 5.70E-09
1335-87-1 [Hexachloronaphthalene 14] i.05SE400] 1.00E-03; 2.85E-08] O.00E+00 X
1335-88-2 |Tetrachloronaphthalene 15]  2.40E-01| 2.00E-04] 5.70E-09] 0.00E+00 X
1336-36-3 |Polychlorinated biphenyls (PCBs) 35| 2.12E-01] 2.00E-04} S5.70E-09] O.00E+00 X
141-78-6 |Acetic acid ethyl ester {Ethyl acetate) 14} 1.05E+00| 1.00E-03) 2.85E-08] 2.85E-08
141-79-7 _{4-Methyl-3-penten-2-one 131 248E+00] 2.30E-03] 6.56E-08] 6.56E-08
142-82-5  In-Heptane 27| 0.00E400] 0.00E+00{ 0.00E+00] 0.00E+00
144-62-7 |Oxalic acid 31} 1.99E+00{ 1.80E-03] 5.13E-08] 5.13E-08
156-60-5 |trans-1,2-Dichloroethylene 201  1.03E-08] 0.00E+00] 0.00E+00} 0.00E+00]
1582-09-8 |Trifluralin 14] 1.05E+00] 1.00E-03] 2.85E-08] 0.00E+00 X
1634-04-4 tMethyl tert-buty! ether 16]  3.04E-03] 0.00E+Q0] 0.00E+00] 0.00E+H00
1836-75-5 |Nitrofen 301 1.97E-01] 2.00E-04| 5.70E-09{ O0.00E+00 X
189-55-9  |Dibenzo[a,i)pyrene 5] 4.40E+00] 4.00E-03] 1.14E-07] 0.00E+00 X
189-64-0 |Dibenzo[a hlpyrene 5] 440EH00] 4.00E-03] 1.14E-07}] 0.00E+00 X
191-24-2  |Benzo(g h.ijperylenc 30| 1.97E-01} 2.00E-04] 5.70E-09{ 0.00E+00 X
191-30-0 |Benzo[a,ijpyrene 5] 4.40E+00] 4.00E-03| 1.14E-07§ 0.00E+00 X
192-65-4 |Dibenzo[a,elpyrene 5| 4.40E+00] 4.00E-03| 1.14E-07] 0.00E+00 X
193-39-5  lIndeno(1,2,3-cd)pyrene 30 1.97E-01] 2.00E-04] 5.70E-09] 0.00E+00 X
205-82-3  |Benzo(j)fluoranthene 7] 2.01E+01| 1.84E-02] 5.25E-07] 0.00E+00 X
205-99-2  |Benzo(b)flucranthene 30]  1.97E-01] 2.00E-04] 5.70E-09 0.00E+0Q X
206-44-0 _ |Flucranthene 33} 6.44E+00{ 5.90E-03] 1.68E-07| 0.00E+00 X
207-08-9  |Benzo{k)fluoranthene 301 197E-01) 2.00E-04] S5.70E-G9{ 0.00EH00 X
208-96-8 |Acenaphthylene 14] 1.05E+00| 1.00E-03| 2.85E-08] 2.85E-08




Table 9. Estimate of Organic Fmissions from the HLW Process Cells, Cale. No. 24590-WTP-HAC-50-00001, Rev. C

Individual | Individual . Individual
Organic Organic ¢ Individual | Organic
Henry's Weight Weight Organic Vapor
Law Fraction. Ratio Release | Emission
Grouping WF, WR, Rio Ryo Particle
CAS# Organic Compound HL mg/kg unitless gm/s gav's P
218-01-9  |Chrysene 32§ 1.54E+01} i.40E-02] 3.99E-07! 0.00E+0Q X
2234-13-1 |Octachloronaphthalene 14| 1.0sE+00| 1.00E-03! 2.85E-08( 0.00E+00 X
224-42-0  |Dibenz[a,jJacridine 41 1.98E+01) 1.81E-02] 5.16E-07] 0.00E+00 X
226-36-8 _|Dibenz[ahlacridine 4] 1.98E+G1[ 1.81E-G2{ 5.16E-07] 0.00E+00 X
2385-85-5 |Mirex 17§ 7.06E-05] 0.00E+00] 0.00E+00} 0.00E+H00
25551-13-7| Trimethyl benzene 19] 1.55E-06| 0.00E+00] 0.00E+00{ 0.00E+00
26140-60-3} Terphenyls 341 8.88E-02} 1.00E-04{ 2.85E-0%{ 0.00E+00 X
27154-33-2| Trichlorofluoroethane 23{  5.60E-13{ 0.00E+00{ 0.00E+00} 0.0GE+00
287-92-3 |Cyclopentane 24F  3.30E-21] 0.00E+00] 0.00E+00} 0.00E+}0
309-00-2 [Aldrin 34| 8.88E-02{ 1.00E-04] 2.85E-09{ 0.00E00 X
319-84-6 |Hexachlorocyclohexane (Lindane) Alpha BHC 33| 644E+00] S5.90E-03] 1.68E-07| 1.68E-07
319-85-7 [Hexachlorocyclohexane (Lindane) Beta BHC 30 8.35E-02] 1.00E-04] 2.85E-09] 0.00E+00 X
319-86-8 |Delta-BHC 30] 1.97E-01}] 2.00E-04f 5.70E-09{ 0.00E+00 X
3697-24-3 |5-Methylchrysene 32] 9.24E+00) 8.40E-031 2.40E-07] 0.00E+00 X
3825-26-1 JAmmonivm petfluorooctancate 141 1.05E+00] 1.00E-03} 2.85E-08} 0.00E+00 X
4170-30-3 |2-Butenaldehyde (2-Butenal or Crotonaldehyde) 11] Z233E+00} 2.10E-03] 5.99E-08] 5.99E-08
465-73-6  {Isodrin 351 2.12E-01| 2.00E-04] 5.70E-09] 5.70E-09
50-00-0  |Formaldehyde 8] 221E+01| 2.02E-02] 5.76E-07] 5.76E-07
50-29-3  |44-DDT 33| 6.44E+00| 5.90E-03{ 1.68E-07{ 0.00E+00 X
50-32-8  |Benzo(a)pyrene 30| 3.11E-0I| 3.00E-04] B8.56E-09| 0.00E+00 X
53-70-3  [Dibenzo{ah)anthracene 7} 2.01E+01{ 1.R4E-02] S5.25E-Q7{ 0.00E+0Q X
540-59-0  |1,2-Dichloroethylene 19{ 1.55E-06] 0.00E+00| 0.00E+00| 0.00E+00
540-84-1 12,2 4-Trimethylpentane 28{ 0O.00E+00} O0.00E+00{ 0.00E+00] 0.C0E+00
541-73-1 |1,3-Dichlorobenzene 19] 1.55E-06] 0.00E+00| 0.00E+00] 0.00E+00
56-23-5  |Carbon tetrachloride 22]  7.29E-11} 0.00E+00] 0.00E+00| 0.00E+00
563-80-4 {3-Methyl-2-butanone 14} 1.OSE+00f 1.00E-03] 2.85E-08{ 2.83E-08
56-49-5  [3-Methylcholanthrene 28] 0.00E+00] 0.00E+00| 0.GOE+00| 0.00E+00 X
56-55-3 Benzo(a)anthracene 33| 6.44E+00| 5.90E-03{ 1.68E-07{ 0.00E+00 X
57-14-7  [1,1-Dimethythydrazine 12! 9.67E+00] 8.80E-03| 2.51E-07] 2.51E-07
58-89-9  [garoma-BHC (Lindane) 32f S5.28E.02{ 0.00E+00{ 0.00E+00| 0.00E+00 X
58-90-2  2,3,4,6-Tetrachlorophenol 11}  LORE+01} ©.90E-03§ 282E-07] 2.82E-07
'{591-78-6 |2-Hexanone 14] 1.058+00| 1.00E-03] 2.8SE-08} 2.85E-08
59-50-7  |4-Chloro-3-methylphenol 32| 9.4E+00| B40E-03] 240E-07] 0.00E+00 X
59-89-2  yN-Nitrosomorpholine 6] 2.00E+01] 1.83E-02) 5.22E-07] 35.22E-07
602-87-9  |5-Nitroacenaphthene 9] 2.88E+01} 2.63E-02| 7.50E-07{ 0.00E+00 X
60-29-7  |Ethy! ether 17]  7.06E-05] 0.00E+00) 0.00E+00] 0.00E+00
603-34-9  |Triphenylamine 321 L23E+01] 1.12E-02§ 3.19E-07[ 3.19E-07
60-34-4  |Methylhydrazine 10{ 1.57E+00] 1.40E-03F 3.99E-08] 3.99E-08
60-35-5  |Acetamide 51 440E+00| 4.00E-03| 1.14E-07{ 1.14E-07
60-57-1 Dieldrin 33} 9.32E-02| 1.00E-04] 2.8SE-09| 0.00E+00 X
621-64-7 |Di-n-Propylnitrosamine (N-Nitrose-di-n-propylamine) 10} 1.57E+00{ 1.40E-03; 3.99E-08! 3.99E-08
624-83-9  |Methyl isocyanate 17 7.06E-05] 0.00E+00{ 0.00E+00Q; 0.00E+00
627-13-4  |Nitric acid, propyl ester 17]  7.06E-05] 0.00E+00) ©.00E+00) 0.00E+00
62-75-9  IN-Nitroso-N,N-dimethylamine (Dimethylitrosamine) 91 2.83E+01{ 2.63E-02% 7.50E-07| 7.50E-07
630-20-6 |1,1,1,2-Tetrachloroethane 18] 3.23E-06] 0.00E+00] 0.00E+00| 0.00E+00
64-17-5  |Ethyl alcohol 10} 1LS7E+00] 1.40E-03] 3.99E-08] 3.99E-08
64-18-6  |Formic acid 7] 2.01E+01| 1.84E-02] 5.25E-07] 5.25E-07
64-19-7  |Aceti¢ acid 6] 2.00E+01] 1.83E-02} 5.22E-07| 5.22E-07
67-56-1 Methy) alcohol (Methanol) 100 -1.57E+00| 1.40E-03] 3.99E-08 3.99E-08
67-63-0 2-Propyl alcohol (Isopropancl; Propan-2-01) 11¢ 7.83E+00f 7.10E-03] 2.02E-07{ 2.02E-07
67-64-1 2-Propanone (Acetone)} 13 2.48E+00f 2.30E-03] 6.56E-08] 6.56E-08
67-66-3 Chloroform 14 1.55E-06] 0.00E+00f 0.00E+00] 0.00E+00
67-72-1 Hexachloroethane 19| 1.55E-06f 0.00E+00] 0.00E+00| 0.COE+O0
A-27




Table 9. Estimate of Organic Emissions from the HLW Process Cells. Cale. No. 24590-WTP-HAC-50-00001, Rev. C

Individual | Individual Individual
Organic Organic | Individual | Organmic
Henry's Weight Weight Organic Vapor
Law Fraction. Ratio Release | Emission
Grouping | WF, WR; Rio Rve | Particle
CAS# Organic Compound HL mg/kg unitless _gm/s gm's . P
684-16-2 |Hexafluoroacetone 19 1.55E-06] 0.00E-+00] O.00E+00} 0.00E+00
71-23-8  In-Propyl alcohol 11t 7.83E+00] 7.10E-03] 2.02BE-07] 2.02E-07
71-36-3 n-Butyl alcohol 11| 7.83E+00| 7.10E-03| 2.02E-07| 2.02E-07
71-43-2 Benzene . 18] 1.69E-07| 0.00E+00] 0.00E+00{ 0.00E+00
71-55-6 Methyl chloroform (1,1,1-Trichloroethane) 21[ 6.57E-10] 0.00E+00] 0.00E+00] 0.00E+00
72-20-8 Endrin 32{ 9.24+00{ 8.40E-03| 2.40E-07| 0.00E+00 X
72-43-5 Methoxychlor 7| 2.01E+01] 1.84E-02| 5.25E-07] 0.00E+00 X
72-54-8  |4,4-DDD 32 9.24E+00{ 8.40E-03} 2.40E-07] 0.00E+00 X
72-55-9  [4,4-DDE 34| B.B3E-02{ 1.00E-04] 2.85E-09| 0.00E+00 X
74-83-9 Bromomethane (Methy! bromide) 18] 1.55E-06] 0.00E+00] 0.00E+00] 0.00E+00]
74-87-3 Chloromethane {(Methyl chloride) 20} 1.03E-08] 0.00E+00] 0.00E+00| 0.00E+00
74-97-5 Bromochloromethane 17] 7.06E-05] 0.00E+00{ 0.00E400{ 0.00E+00
74-99-7  |Methylacetylene 20] 1.03E-08] 0.00E+00| 0.00E+00} 0.00E+DO
75-00-3 Chloroethane 20} 1.03E-08] 0.00E+00] 0.00E+30| 0.00E+00
75-01-4 | Vinyl chloride (1-Chloroethene) 221  7.29E-11} 0.00E+00] 0.00E+00] 0.00E+00
75-05-8  |Acetonitrile 13| 1.69E+00| 1.50E-03] 4.28E-08| 4.28E-08
75-07-0  |Acetaldehyde 131 248E+00f 2.30E-03] 6.56E-08( 6.56E-08
75-09-2  [|Dichloromethane (Methylene chloride) 19;  1.55E-06] 0.00E+00] 0.00E+00{ 0.00E+00
75-12-7  |Forrnamide 4] 198E+01f 181E-02| 5.16E-07{ 5.16E-07
75-15-0 Carbon disulfide 201  1.03E-08] 0.00E+00{ 0.00E+00] 0.00E+00
75-21-8 _ |Ethylene oxide (Oxirane) 151 2.40E-01] 2.00E-04] 5.70E-09] S5.70E-0%
75-27-4 Bromodichloromethane 18] 3.23E-06] 0.00E+00]{ 0.00E+00] 0.00E+00
75-34-3 1,1 -Dichlorcethane 18]  1.55E-06{ 0.00E+00| 0.00E+00| 0.00E+00
75-35-4 1,1-Dichloroethene (Vinylidene chloride) 22  7.26E-11] 0.00E+00| 0.00E+00{ 0.00E+00
75-43-4 Dichloroflucromethane 201 1.03E-08] 0.00E+00] 0.00E+00| 0.00E+00
75-45-6  |Chlorodiflucromethane 221 7.29E-111 0.00E+00] C.00E+00] 0.00E+00
75-50-3 | Trimethylamine 14} 1.05E+00{ 1.00E-03] 2.85E-08] 2.85E-08
75-52-5  |Nitromethane 13| 248E-+00} 2.30E-03] 6.56E-08] 6.56E-08
75-55-8  |2-Methylaziridine 11} 7.83EH00] 7.10E-03] 2.02E-07] 2.02E-07
75-61-6  |Difluorodibromomethane 22t 7.29E-111 0.00E4+-00| 0.00E+00] 0.00E+00
75-63-8 | Triflucrobromomethane 251 0.00E+00{ 0.00E+00] 0.00E+00| 0.00E+00
75-65-0  |2-Methyl-2-propano] 11} 7.83E+00 7.1OE-03| 2.02E-07| 2.02E-07
75-69-4 | Trichlorofluoromethane 23] Q.00E+00| 0.00E+00] 0.00E+00] 0.00E+00
75-71-8 | Dichlorodifluoromethane 25] 0.00E+00; 0.00E+00] 0.00E+00] 0.00E+00
75-99-0  |2,2-Dichloropropionic acid 6] 2.00B+01] 1.83B-02] 5.22E-07| 5.22E-07
76-03-9°  |Trichloroacetic acid 5] 440E+00] 4.00E-03} 1.14E-07] 1.14E-07
76-11-9 1,1,1,2-Tetrachloro-2,2-difluoroethane 241 3.30E-211 0.00E+00] O.00E+00]| 0.00E+00
76-12-0 1,1,2,2-Tetrachloro-1,2-difluoroethane 23t 5.60E-13] 0.00E+00] 0.00E+00] 0.00E+00
76-13-1 1,2,2-Trichloro-1,1,2-trifluoroethane (Freon 113) 25} O0.00E+00] 0.00E+00] 0.Q0E+00] 0.00E+00
76-14-2 1,2-Dichloro-1,1,2,2-tetraflucroethane 28! 0.00E+00] 0.00E+00] 0.00E+00] 0.00E+H00
76-15-3  |Chloropentafluoroethanc 29y 0.00E+001" 0.00E+00{ 0.00E+00{ 0.00E+00
76-44-8  |Heptachior 16] 2.05E-03] 0.00E+00] 0.00E+-00] 0.00E+00
78-83-1  |2-Methylpropyl alcohol (Isobutyl alcohot) 11] 7.838+00; 7.10E-03| 2.02E-97] 202E-§7
78-87-5 1,2-Dichloropropane 19]  1.55E-06] 0.00E+00] 0.00E+00] 0.00E+00
78-92-2 1-Methylpropyl alcohol (2-Butanol} 111 7.83E+00] 7.10E-03] 2.02E-07] 2.02E-07
78-93-3  |Methyl ethyl ketone (MEK, 2-Butanone)} 13| 2.48E+00| 2.30E-03] 6.56E-08] 6.56E-08
79-00-5 1,1,2-Trichloroethane 170 7.06E-05] 0.00E+00} 0.00E+00] 0.00E+00
79.01-6 | Trichloroethylene 20]  1.16E-D3] 0.0CE+-00] 0.00E+00] 0.00E+H00
79-09-4 Propionic acid 8} 2.21E+01] 2.02E-02f 5.76E-07] 5.76E-07
79-10-7  |2-Propenoic acid 8§ 2.21E+01] 2.02E-02] S5.76E-07} 5.76E-07
79-20-9 Methyl acetate 14] 1.05E4+00] 1.00E-03{ 2.85E-08] 2.85E-08
79-34-5 1,1,2,2-Tetrachloroethane 16] 3.04E-03[ 0.00E+00| O0.00E+00] 0.00E+0C
8001-35-2 |Toxaphene 101  1.20E-01} 1.00E-04]{ 2.85E-09] 0.00E+00 X
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Table 9. Estimate of Organic Emissions from the HLW Process Cells. Cale. No. 24590-WTP-HAC-50-00001, Rev. C

Individua! | Individual Individual
Organic Organic | Individual | Organic
Hemry's | Weight Weight Organic Vapor -
Law Fraction. Ratio Release | Emission
Grouping | WF, WR,  Rp Ryo Particle
CASH Organic Compound HL mg/kg unitless gnv's gmv's P
82-68-8 Pentachloronitrobenzene (PCBN or quintobenzene) 131 248E+0Q0F 2.30E-03] 6.56E-08] 6.56E-08
83-32-9  {Acenaphthenc 15 2.40E-01] 2.00E-04] 5.70E-09;. 5.70E-09
84-66-2  [Diethyl phthalate 8} 1.85E+01| 1.69E-02| 4.82E-07| 4.82E-07
84-74-2  |Dibutyl phthalate 31] 1.94E+01] 1.77E-02] 5.05E-07] (0.00E+00 X
85-01-§  !Phenanthrene i3] 248E+00{ 2.30E-03{ 6.56E-08] 6.56E-08
85-68-7  |Butylbenzyl phthalate 31} 1.94E+01] 1.77E-02| 5.05E-07| 0.00E+00 X
86-73-7  |Fluorene 14] 1.05E+00] 1.00E-03] 2.85E-08) 0.00E+00 X
87-68-3 Hexachlorobutadiene 20! 9.11E-09{ 0.00E+00| O.00E+00{ 0.00E+00
87-86-5  {Pentachlorophenol 6] 2.00E+01| 1.83E-02] 35.22E-07f 5.22E-07
88-06-2  |2,4,6-Trichlorophenol 10| 1.57E+00] 1.40E-03] 3.99E-08| 3.99E-08
88-72-2  {2-Nitrotoluene 12| 9.67E+00| 8.80E-03} 2.51E-07 2.51E-07
88-75-5 2-Nitropheno! 12§ 9.67E+00] 8.80E-03} 2.51E-07] 2.51E-07
88-85-7  |2-sec-Butyl-4,6-dinitrophenol (Dinoseb) 8| 2.83E+01} 2.58E-02] 7.36E-07{ 0.00EH00 X
88-89-1 Picric acid 2] 247BHDLj 2.25E-02) 6.42E-07] G.O00E+00 X
91-20-3  |Naphthalene 16{ R8.81E-041 0.00E-30| 0.00E+00] 0.00E+00
91-22-5 " IQuinoline ol 2.88E+01| 2.63E-02{ 7.50E-07] 7.50E-07
91-58-7  |2-Chloronapthalene 16| 3.04E-03] 0.00E+00{ G.GOE+00} G.QOE+00
92-52-4 1,1'-Biphenyl 16| 3.04E-03] 0.00E+00] 0.00E+00| 0.00E+00
92-93-3  14-Niirobiphenyl 10] 1.57E+00] 1.40E-037 3.99E-08} D.00E+00 X
93-72-1 Silvex (2.4,5-TP) 51 4.40E+00] 4.00E-03] 1.14E-07; 0.00E+00 X
93-76-5  12,4,5-T 5| 4.40E+00| 4.00E-03; 1.14E-07] 0.00E+00) X
94.75-7  |2,4-D and esters  (160C typed) 6| 2.00E+01| 1.83E-021 S5.22E-07] 522E-07
95-13-6  |Indene 18] 3.23E-06] 0.00E+00{ 0.00E+00| 0.00E+00
95-47-6  lo-Xylene 19] 1.55E-06] 0.00E+00] 0.00E+00] 0.00E+00
95-48-7 o-Cresol (2-Methylphenol) 9| 2.88E+01] 2.63E-02] 7.50E-07) 7.50E-07
95-49-8  |2-Chlorotoluene 19{ 1.55E-06] 0.00E+00| 0.00E+00| 0.00E+00
95-50-1 o-Dichlorobenzene (1,2-Dichlorobenzene) 18] 3.23E-061 0.00E+00} 0.00E+00] 0.00E+00
95-57-8  12-Chlorophenol 11} 7.83E+00j 7.10E-03} 2.02E-07] 2.02E-07
95-95-4  12,4,5-Trichlorophenol 9l 288E4+01] 2.63E-02] 7.50E-07] 7.50E-07
96-22-0  13-Pentanong 141 1.OSE+00] 1.00E-03} 2.85E-08! 2.85E-08
96-69-5  |Bis(3-tert-butyl-4-hydroxy-6-methyl-phenyDsulfide 19| 1.55E-06] 0.00E+00] 0.00E+00| 0.00E+00 X
98-51-1 p-tert-Butylioluene 21| 6.57E-10] 0.00E+00{ 0.00E+00! 0.00E+00
98-82-8 Cumene 20{ 1.03E-08] C.00E+00; 0.00E+00} 0.00E+00
98-83-9  |albha-Methylstyrene 19| 1.55E-06§ 0.00E+00] 0.00E+00;] 0.00E+00
08-86-2  |Acetophenone 11] 1.03E+01] 9.40E-03] 2.68E-07| 2.68E-07
98-95-3  |Nitrobenzene 12 9.67E+00} B8.80E-03| 2.51E-07] 2.51E-07
Weight Fraction Sum = WFs = 1095.9
Weight Ratio Sum = WRg =| 1.00E+00
HLW Stream Sum = ERgy =] 2.85E-05
LAW Stream Vapor Organic Release Sum = Ryps={ 1.87E-03
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1 Scope
1.1 Project Description and Location

The River Protection Project - Waste Treatment and Immobilization Plant (RPP-WTP) is
a complex of waste treatment facilities where the U.S. Department of Energy (DOE)
Hanford Site tank waste will be put into stable glass form. The WTP Contractor will
design, build, and startup the RPP-WTP pretreatment and vitrification facilities for the
DOE Office of River Protection (ORP). The waste treatment facilities will prefreat and

immobilize the low activity waste (LAW) and high level waste (HLW) currently stored in
underground storage tanks at the Hanford Site.

The Hanford Site occupies an area of about 560 square miles and is located along the '
Columbia River, north of the city of Richland, Washington. The RPP-WTP Facility will

be constructed at the east-end of the Hanford Site. The Counties of Benton, Franklin, and
Grant surround the Hanford S]te

1.2 Equipment, Material, and Services Required

- The Seller shall be responsible for analysis,'design, fabrication, inspection, testing,
special tools, handling instructions, packaging, storage instructions, and documentation
for all equipment covered by this specification,

The Buyer will provide ali required design inputs in the following documents:
Specification, Material Requisition (MR), and Mechanical Data Sheets, It is further
expected that the Seller will specify to the Buyer all additional ch1gn inputs and
information that may be needed for the Seller to execute the provisions of this
specification and the material requisition(s). The Seller shall advise the WTP of all

known requirements and 11m1tanons regarding deployment and operation of ejector
cqulpment

Selter responsibilities for equipment and supporting documentation required under the .
provisiors of this specification include, but are not limited to:

1.2.1 Development and Submittal of a schedule for Seller deliverables. Schedule dates

will be negotiated and agreed to by authorized representatives of the Seller’s and
the Buyer s organizations.

1.2.2  The Sellcr shall submit Outline and Shop Detail drawings. These drawings shall
include overall dimensions, mounting details, and fabrication details.

1.2.3 Fabrication and Delivery of Process Ejectors. The Process ejectors when
delivered shall require only connection to the Buyer’s piping system.

1.24  Testing of each model ejector/eductor to demonstrate that the device meets the
: Buyer approved acceptance criteria for performance.

‘ Page 1
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The Seller shall prepare submit Installation, Operation, and Maintenance manuals

for Buver’s review.

Provision of load weights, envelope dimensions, and external nozzle sizes for

each Process ¢jector model that may be specified for inclusion in the WTP
systems.

1.3 Work by Others

13.1
1.3.2
1.33

1.3.4

Shipping to job site
Material unioading and storage at job site

Installation labor

Interconnecting pipe work external to the equipment.

1.4 Definitions (Acronyms/Abbreviations)

1.4.1

© 142

ASME American Society of Mechanical Engineers

ASNT American Society of Nondestructive Testing

15 Sa.fety/Quélity Classifications

151

152

Quality Level (QL)

‘The quality level identifies the quality requirements.to-be applied to the

equipment. The identified quality levels are QL-1, QL-2, QL-3, QL-4, AP (Air
Permit), and CM (Commercial), Quality requirements ate specifically defined on

the associated Mechanical Data Sheets and supplier quality assurance program
requirements data sheets.

Seismic Categery (8C)

Specific requirements for each seismic category are defined in the reference -
specifications 24590-WTP.3PS-S§90-T0001 and 24590-WTP-3PS-FB0O1-T0001

{See section 2.5). The seismic category is identified on the Mechanical Data
Sheet. :

2  Applicable Documents

2.1 General

211

212

‘Work shall be done in accordance with the referenced codes, standards and
documents listed below, which are an integral part of this specification.

‘When specific chapters, section, parts, or paragraphs are iisted following a code,
industry standard, or reference document, only those chapters, sections, parts, or

Page 2
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paragraphs of the document are applicable and shall be applied. If a date or
revision is not listed in section 2, the latest issue, including addenda, at the time
of request for quote (RFQ) shall apply. The dates and revisions listed in section
2 shall apply to all subsequent references to codes and standards within this
specification. When more than one code, standard, or referenced document

covers the same topic, the requirements for all must be met with the most
stringent governing.

2.2 ques

221 ASMEB31.3-1996 Process Piping

222 ASME NQA-1-198% Quality Assurance Program Requirements for

Nuclear Facilities

2.3  Industry Standards

2331  ASNT SNT-TC-1 A, 1984 Recommended Practice {including Non-

Destructive Examination [NDE] personnel
certification)

24 - Engineering Standards

Any additional engineering specifications and standards proﬁosed for use by the Seller |
shall be reviewed by the Buyer prior to incorporation into the design.

2.5 Reference Documents/Drawings

24590-WTP-3P5-5590-T0001 Engineering Seismic Qualification of Seismic

Category VII Equipment and Tanks

24590-WTP-3PS-PS02-T0001 Engineering Specification for Shop Fabrication

of Piping
24590-WTP-3PS-FB01-T000! Engineering Specification for Structural Design
Loads for Seismic Category Il & IV Equipment
and Tanks
24590-WTP-3PS-G000-T0003 Eng:inccring Specification for ?ackaging,

Handling and Storage Requirements

Enginecring Specification for Positive Material
Identification (PMI) for Positive Material
Identification requirements.

24590-WTP-3PS-G060-TP002

24590-WTP-3PS-G000-T0001 General Specification Seller Quality Assurance
Program Requirements
. Page 3
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24590-WTP-PW-P30T-00001 WTP End Prep Detail for Field Buttweld

3  Design Requirements
3.1  Basic Function

The basic ejector or eductor cycle is an operating media entrains a suction fluid in the
suction chamber whereby a two phase flow regime is discharged. Ejectors or eductors
have no moving parts; hence routine maintenance is not required.

Ejectors are employed in various pumping and heating applications, and use high
pressure motive media to lift and pump 2 lower pressure water based hazardous
(corrosive / erosive) fluid with suspended fines.

Eductors are used in various liquid heating and mixing applications. The intimate contact

between the motive media and the process liquid makes the eductor ideal for mixing and
heating application. '

It is a requirement that process ejector components shall remain operable throughout the

40-year lifz of the WTP facility with zero maintenance access in the majority of ejector-
installations.

Process ejector connections in the piping system are butt welded.

CUTLET MEDIA
INLET MOTIVE MEDIA mixed stream
steam, air or liquid '

INLET SUCTION MEDIA
process liquid

Figure 1 Inlet/Outlet Flow of the Process Ejector

32 Applicaﬁons

Process ejectors and eductors are utilized in the WTP for liquid wansfer, heatiﬁg, and

mixing in process vessels. The ejector and eductors are also used for sump emptying
applications.

: ’ Page 4
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EMPTYING
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LIiQuie

Figure 2 Applications of the process gjector . ’ ]

33 Performance

Requirements for each sjector or eductor are specified on Buyer provided Mechanical
Data Sheets. Seller shall supply the tjector or eductor performance curves.

34  Design Conditions

3.4.1 Ejectors or eductors shall be designed in accordance with the Buyer's |
Mechanical Data Sheets.

3.42 The equipment and appurtenances will be used in a plant that has a design life of

40 years. The design life for the process ejectors and eductors shall also be 40 I
years.

3.43 All dimensions shall be 11.S. Standard.

3.44 The end connection (butt weld, flange, or threaded) of the ejector or eductor wil |
be specified on the ejector / eductor Mechanical Data Sheet and shall be prepared

Page 5
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for installation in the Buyer’s piping systems. Components requiring jumper
connections will be identified by the Buyer,

15 Envnronmental Conditions
351 TheRPP-WTPisat apprommately 700 feet above sea 1eve1

3.5.2 Buyer will be provided the site and operating conditions of the gjector and [
eductor on the Mechanical Data Sheet.

353 Sound pressure levels around equipment shall be limited to maximum 85 dBA at ]
3 feet horizontal distance from noise producing components under any normal
operating conditions. Seller to provide one data sheet specifying ejector or
eductor noise level for each equipment model. '

3.6  Mechanical Requirements

3.6.1 All materials and fabrication procedures shall be in accordance with the ejector /
eductor Mechanical Data Sheet.

3.6.2 Ejectors and eductors fabricated by 100% butt-welded construction (including ‘

internals) shall be examined using 100% radmgraphy for Quality Level (QL)
components.

3.63 Radiography is not requifed for Commercial (CM) components.

37 Loadings

Inlet, suction and discharge pipe ends, which will be butt welded to project piping, shall
‘meet seismic load capability requirements as defined in project specification 24590-
WTP-3PS5-8890-T0001 or 24590-WTP-3PS-FB01-T0001, as applicable.

3.8 Corrosion and Erosion Allowance
Corrosion and erosion allowance is specified on the Mechanical Data Sheet and shall be | |

applied to each surface exposed to process vapor or liquid. Ejectors and eductors internal

to vessel shall have the specified corrosion allowance apphed to both internal and
external surfaces.

3.9 Electrical Requirements

N/A

3.10 Instrumentation and Control Reqoirements

N/A

' Page 6
24590-G04B-F00019 Rev 3 (6/29/2004) ) . Ref: 24590-WTP-3DP-G0O4B-00049



3.11

4.1

4.2

43

44

4.5

24590-WTP-3P5-MCED-TP002, Rev 2
Process Ejec_torl Eductor

Accessibility and Mainienance

3.11.1 Ejectors and eductors are not intended to require routine maintenance.
Recommendations for system flushing and methods for recovery of blocked

process ejectors shall be discussed in the Seller submitted operations and
maintenance manuals {see section 1.2.5).

3.11.2 The Seller shall provide clear pre-operation maintenance and preservation

instructions so as to keep the equipment in like new condition until ready for use.

Materials

Positive Material Identification

4,31.1 Referto specification 24590-WTP-3PS-G000-TPO02, Positive Material
Identification (PMI), for positive material identification requirements.

Construction

421 The Seller shall furnish legible copies of mill test reports from the supplier of
‘ fabrication materials for all Process Ejectors / Eductors.

4.22 Construction material of the Process ejector will be specified on the Buyer’s
Mechanical Data Sheet. -

Prohibited Materials

Materials containing aluminum, antimony, bronze, cadmium, copper, lead, teflon, tin,
zine, or other low melting point metals, their alloys, or materials containing bieachable

halogens or sulfates, shall not be used in direct contact with stainless steel or nickel-based
alloys.

Special Requirements

Where special requirements or restrictions are to be applied to the established items, these
will be specified in accompanying contractual documentation. In the absence of such

instructions, the manufacturers standard product shall be supplied as specified or as
approved by the Buyer,

Storage of Materials

The Seller shall advise any special storage and preservation reguirements.

5 TFabrication

The Seller shall obtain 2 written final design acceptance of all submitted procedures and drawings
from the Buyer prior to the start of fabrication activities

Page 7
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5.1 Welding

5.1.1 Welding shall be performed by qualified welders per welding procedures
prepared and qualified in accordance with ASME B31.3 - 1996.

5.1.2 Weld repair records shall be available for shop inspection and be submitted with
the documentation package.

5.1.3 Weld procedures and prbccdure qualification records shall be submitted to. the |
Buyer for review and acceptance prior to start of fabrication

5.2 Assembly

Preparations of ﬁcld butt weld ends shall be in accordance with 24590-WTP-PW-P30T-
00001. : ' . |

53  Heat Treatment . ' o . \
N/A

6  Tests and Inspections
A 6.1 General | ' l

The Seller shall submit an inspection and test plan. A quality assurance manual with the
relevant procedures for review and acceptance will also be submitied. The Buyer shall l A
specify the following to be verified: the design requirements, the amount of inspection or

testing, and the organizational element responsible for performing the inspection.

The seller shall be responsible for performing all tests and inspections. |

6.2 Non-Destructive Examinations

The personnel performing non-destructive examinations or reviewing such tests results
shall be certified to ASNT Standard SNT-TC-1A-1984.

6.2.1 Dye Penctrant Test (PT) or Radiographic Tests (RT) shall be performed on
welds. Testing shall be performed and documented per the requirements of
ASME B31.3 --1996. PT shall be performed on welds that cannotbe RT’d. RT

shall be performed on all accessible welds. Seller shall obtain Buyers agreement
on welds not to be RT"d.

6.2.2 Hydrostatic testing shall be performed and decumented on each completed
process gjector and eductor per the requirements of ASME B31.3 - 1996,

6.2.3 ANDE and Bydrostatic repoft shall be submitted to document findings of all
required examinations.

Page B
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63  Shop Tests

6.3.1 Seller shall conduct and be responsible for both the Mechanical Test Procedure
and Performance testing of each model ejector and eductor. Seller shall provide
Buyer certified performance curves for each ejector and eductor model test.

6.3.2 Seller shall furnish all facilities necessary for the performance of such tests, In -

the event Seller’s own facilities are not suitable for such tests, Seller shall advise
Buyer and obtain permission for using alternative facilities.

" 64 Site Tests

Seller shall provide recommendations for operation of each process ejector system and
shall be available for review and consultation of results from startup testing.

6.5 Control of Nonconforming Items

The control of nonconfornning items is per specification 24590~ W IP-3PS-G000-TCOO1. |

7  Preparation for Shipment
71 Cleanliness

See instructions in the 24590-WTP-3PS-PS02-T0001 (Specification for Shop Fabrication

of Piping) and 24590-WTP-3PS-G000-T0003 (Specification for Packaging, Handling,
and Storage). '

7.2 Painting
- N/A
7.3 Tagging

Each Process ejector shall be legibly stamped or permanently tagged with its assigned |
Plant Item (equipment) Number. Where thin wall materials are used or where stamping
is not permitted or advisable, the Seller shall submit for the Buyer’s approval an alternate
proposal for equipment identification.

74  Packaging

See instructions in 245%0-WTP-3PS-G000-T0003, Engineering Specification for |
Packaging, Handling, and Storage.

75 Shipping Instructions 7 |

Shipping of ejector units to job site will be performed by the BNL

' Page Y9
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8 | Quality Assurance

8.1 General Reqgunirements

-8.1.1  Seller’s Quality Assurance Program' (QAP) requirements are specified in Buyer
document # 24590-WTP-3PS-G000-T0001, General Specification for Supplier
Quality Assurance Program Reguirements.

8.1.2 Seller's QAP manual shall be submitted to the Buyer for review in accordance |
with Buyer document # 24590-WTP-3PS-G000-T0001, General Specification for
Supplier Quality Assurance Program Requirements.

3.1.3  Seller’s QAP, as a minimum, shall contain the requirements detailed in the |

Supplier-Quality Assurance Program Requirements data sheet listed in section 2
of the MR.

8.2  Quality Related Components

8.2.1 Seller shall have in place a QAP meeting the requirements of ASME-NQA-1-
1689, marked as applicable in Supplier Quality Assurance Program
Requirements Data Sheet attached to the MR, and Buyer document # 24590-

WTP-3PS-GO00-TQ001, General Specification for Supplzer Qualzly Assurance
Program Requirements,

8.2.2 The successful bidder must pass 2 pre-award survey by the Buyer. Seller shall
demonstrate that its quality program is in compliance with the procurement
quality requirements listed in the Supplier Quality Assurance Program
Requirements Data Sheet. Seller shall allow the Buyer, its agents, and DOE
access to their facility and records pertaining to this purchase order for the
purpose of QA audits and surveillance at mutually agreed times.

8.2.3  All items shall be manufactured in accordance with Seller’s QAP that meets the
requirements of ASME NQA-1-1989, and has been previously evaluated and
accepted by the WTP Quality Assurance Organization.

8.2.4 ' Seller shall submit their QAP and work plan to the Buyer for review prior to
commencement of work, The plan shall include documents and procedures 50
implement the work and include 2 matrix of essential QA elements cross
referenced with the documents or procedures.

9 Configuration Management
91  General

Refer to Section 3 of the Material Requisition and forms G-321-E and G-321-V with their
associated instructions for the required documents and submittals.

Page 10
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" Drawings and Documents
Attachment 51 - Appendix 8.4
Pretreatment Building
General Arrangement Drawings

The following dréwings have been incorporated into Appendix 8.4 and can be viewed at
the Ecology Richland Office. New drawings are in bold lettering.

Drawing/Document Number

Description

24590-PTE-P1-POIT-POO0L; Rev 4

24590-PTF-P1-P01T-P0001, Rev 5

General Arrangement Plan El 0

24590-PTHE-P1-POIT-PO002, Rev2

General Arrangement Plan EL-28

24590-PTF-P1-PO1T-P0002, Rev 3

General Arrangement Plan El. 28

24590-PTF-P1-P01T-P0003, Rev 0

General Arrangement Plan EL 56

24590-PTF-P1-P0O1T-P0004, Rev O

General Arrangement Plan EL 77

24590-PTF-P1-P01T-P0006, Rev 2

General Arrangement Plan El. -45

24550-PTF-P1-POLT-POOOZRew5 General-Arrangement—SeetionA-A
24590-PTF-P1-P01T-P0007, Rev 6 | General Arrangement Section A-A
24590-PTE-P1-POITTPO008 Rev-5 General-Arrangement—Section B-B
24590-PTE-PHPOIT-POBO9Rev-8 General-Arrangement—Section-C-C
Z4590-PTE-PHPOIT-POOH Rev-6 General-Arrangement Seetien B-E
24590-PTF-P1-PO1IT-POOI2Rev-6 General-Arrangement-Seetions F-E
and G-G
24590-PTE- PP PO 3 Rev-5 General-Arrangement—Seetions H-H
‘ and-J
24590-PTFP+-PHIF-POOS, Rev 7 General- Arrangement—Seetions K-K
and-1
24590-PTE-P1H-POT-POGIS, Rev7 General- Arrangement Seetions M-M
and-N-N
24590-PHF-P1-POT-POGH 6, Rev5 Genergl-Arrangement—Sections P-P
and Q-Q
24590-PFE-P1H-POHT-POOHFRev5 General-ArrangementPlans Section
R-R
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Drawings and Documents
Attachment 51 — Appendix 8.5
: Pretreatment Building
Civil, Structural, and Architectural Criteria and Typical Design Details

The following drawings have been incorporated into Appendix 8.5 and can be viewed at
the Ecology Richland Office. New drawings are in bold lettering.
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24590-PTF- PER-M-02-006, Rev 5

Sump Data for PT Facility

24590-PTT- PER-M-03-002, Rev 0

Sump & Drain Data at 28 Ft Level for PT
Facility

24590-PTF-PER-M-04-002, Rev 0

Sump & Drain Data at 56 ft. Level for PT
Facility

24590-PTF-PER-M-04-0004, Rev 0

Sump & Drain Data at 77 ft. Level for PT
Facility

24590-PTF-PER-M-04-0006, Rev 0

Leak Detection for Underground Transfer
lines for PT Facility

24590-PTF-PER-M-04-0009, Rev 0

Sump Data for PT Facility — Room P-
0150
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24590-PTF-PER-M-04-0009, Rev 0
Sump Data for PT Facility - Room P-0150

Notice

Please note that source, special nuclear, and byproduct materials, as defined in the Atomic
Energy Act of 1954 (AEA), are regulated at the US Department of Energy (DOE) facilities
exclusively by DOE acting pursuant to its AEA authority. DOE asserts, that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate source, special nuclear,
and byproduct materials at DOE-owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.
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Sump Data for PT Facility - Room P-0150
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Acronyms and Abbreviations

AEA
DOE
PT

RLD
WAC

Atomic Energy Act of 1954

US Department of Energy
pretreatment

radioactive Hquid disposal
Washington Administrative Code
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245%0-PTF-PER-M-04-0009, Rev 0
Sump Data for PT Fadiiity - Room P-0150

1 Introduction

The Washington Administrative Code, 'WAC 173-303, requires the use of secondary containment for
systems containing dangerous waste.

Sump data for rooms within the PT facility have been addressed in prior issued documents. This report

specifically addresses sump data for Room P-0150, a tank containment area located outside the PT

building, which contains the Radioactive Liquid Disposal (RLD) tanks RLD-TK-00006A and RED-TK-
00006B. '

2 Applicable Documents

* Washington Administrative Code, WAC 173-303, Dangerous Waste Regulations
3 Description
3.1 Room P-0150 Sump

Room P-0150 is a concrete containment area located outside the PT building on the northeast side of the
buildimg. It provides secondary containment for tanks RLD-TK-00006A/B which are the only tanks

‘within this containment area. The secondary containment includes low point sump (RLD-SUMP-00003).

The floor of the containment area also includes a covered trench between each tank and RLD-SUMP-
00003. This trench allows the heel in a tank to be drained into the sump prior to accessing the tank
internals for maintenance. The floor, sump, and interior walls of the containment area including the
trench are treated with a special protective coating (epoxy type). The floor and the trench are sloped
towards the sump. The sump is located at the (~) 2” - 0” level. The maximum operating volume of this
sump is 583 gallons. This dry type surnp is equipped with radar level detection and a pump that will

 discharge the liquid collected in the sump to RLD-VSL-00017A/B in the PT facility.

Information on the Pretreatment Facility sump in Room P-0150 is summarized given in Table 1.

Page 1
24590-PADC-FD0041 Rev 5 (6/28/2004)




Table 1 Room P-0150 Sump

24550-PTF-PER-M-04-0009, Rev 0
Sump Data for PT Fadility - Room P-0150

## (Sump PiN PT Room’ Maximum |Sump Type/Nominal; Sump Dimensions, P&ID Number {eak Material of
Number Sump | Operating Volume, Inch Detection | Fabrication
Capacity, GAL Type
GAL )
1 [RLD-SUMP-00003 P-0150 583 - Dy Sump 78" X 48" X 36" deep _|24590-P TF-M6-RLD-P0002 Radar Epoxy coafing
Page 2
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" Pretreatment Building
Mechanical-Drawing

The followmg Drawmgs have been mcorporated into Appendlx 8.6 and can be viewed at
the Ecology Rlchlanlefﬁce New drawings are in bold lettering.

Drawing/Document Number

Descrtptwn

24590-PTF-M2-FRP-P0001 Rev 2

| Equipment Assembly Drawmg for FRP-VSL-
00002A

24590-PTF-M2-FRP-P0002 Rev 2 .

Equipment Assembly Drawing for FRP-VSL- -
000028

24590-PTF-M2-FRP-P0003 Rev 2

Equipment Assembly Drawmg for FRP-VSL-
00002C

24590-PTF-M2-FRP-P0004 Rev 2

Equipment Assembly Drawing for FRP-VSL-
00002D

24590-PTF-MED-CNP-P0003, Rev 0

Mechanical Data Sheet for CNP-HX-00002

24590-PTF-MED-CNP-P0004, Rev 1

Mechanical Data Sheet for CNP-HX-00004

24590-PTF-MED-CNP-P0005, Rev 0

Mechanical Data Sheet for CNP-HX-00001

24590-PTF-MED-CNP-P0010, Rev 0

Mechanical Data Sheet for CNP-HX-00003

24590-PTF-MED-FEP-P0003, Rev 0

Mechanical Data Sheet for FEP-COND-
00001A

24590 PTF-MED-FEP-P0004, Rev 0

Mechanical Data Sheet for FEP-COND-

1000018

24590-PTF-MED-FEP-P0005, Rev 0 _

Mechanical Data Sheet for FEP-COND- _

| 00002A

[24590-PTF-MED-FEP-P0006, Rev 0

Mochanical Data Shoet for FEP COND-
000028

24590-PTF-MED-FEP-P0007, Rev 0

Mechanical Data Sheet for FEP-COND-
00003A

24590-PTF-MED-FEP-P0008, Rev 0

Mechanical Data Sheet for FEP- COND
000038

24590-PTF-MED-FEP-P0009, Rev 0

Mechanical Data Sheet for FEP-RBLR—
00001A

24590-PTF-MED-FEP-P0010, Rev 0

Mechanical Data Sheet for F EP RBLR-
00001B

24590-PTF-MED-TLP-P0001. Rev 0

Mechanical Date Sheet for TLP—COND—OOOOI ‘

24590-PTF-MED-TLP-P0002, Rev 0

Mechanical Data Sheet for TLP-COND-00002

24590-PTF-MED-TLP-P0003, Rev 0 -

Mechanical Data Sheet for TLP-COND-00003

24590-PTF-MED-TLP-P0004, Rev 0

| Mechanical Data Sheet for TLP-RBLR-00001

24590;PTF-MKD'-PVP-P0002 Rev1

Mechanical Data Sheet & Equipment . -
Assembly Drawing for PVP-SCB—OOOGZ

' 24590 PTF-MLD— UFP-P0007, Revl

| Mechanical Data Sheet for UFP- FILT-
1 00001A/ 1B/2A/2B/3A/3B/S1-86 |
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| Bquipment Assembly Dra\mng’".'for"CNP VSL- N
0000 S

' [24590-PTF-MV-CNP-P000Z, Rev 1

' Equlpment Assembly Drawmg for CNP-VSL— -
100004 ) ‘

i 24590-PTF-MV-CNP-P0005, Rev 0

o Eqmpment Assembly Drawing for CNP-VSL-

00001 .

24590-PTF-MV-CXP-P0001, Rev 0 - '

Equipment Assembly Dramng for CXP-VSL- N
00001 ~ ' ’

24590-PTF-MV-CXP-P0002, Rev 0

Equipment Assembly Drawmg for CXP- VSL—
00004

24590~PTF-MV-CXP—POOO3, Rev 0

-Equipment Assernbly Dramng for CXP- VSL-
100005 - '

24590-PTF-MV-CXP-P0008, Rev 0

‘Equipment Assembly Drawing for CXP-VSL- -

00026A

24590-PTF-MV-CXP-P0009, Rev 0

Equipment Assembly Drawing for CXP—VSL—
00026B

24590-PTF-MV-CXP-P0010, Rev 0

Equipment Assembly Drawings for CXP-
VSL-00026C

24590-PTF-MVD-CNP-P0003, Rev 1

Mechanical Data Sheet for CNP-VSL-00003

| 24590-PTF-MVD

~CNP-P0006, Rev 0

Mechanical Data Sheet for CNP-EVAP-00001

24590-PTF-MVD-CNP-P0007, Rev 2

Mechanical Data Sheet for CNP-VSL-00004

24590-PTF-MVD-CNP-P0010, Rev 0

Mechanical Data Sheet for CNP-VSL-00001-

24590-PTF-MVD-CXP-P0007, Rev 0

"1 Mechanical Data Sheet for CXP-VSL-00001

24590-PTE-MVD-CXP-P0015, Rev 0

Mechanical Data Sheet for CXP-VSL-00004

24590-PTF-MVD-CXP-P0016, Rev 0

Mechanical Data Sheet for CXP-VSL-00005

24590-PTF-MVD-CXP-P0021, Rev 1

Mechanical Data Sheet for CXP-VSL-00026A

24590-PTE-MVD-CXP-P0022, Rev 1

Mechanical Data Sheet for CXP-VSL-00026B -

| 24590-PTF-MVD-CXP-P0023, Rev 1

Mechanica! Data Sheet for CXP-VSL-00026C

245%90-PTF-MVD-FEP-P0001, Rev 2

Mechanical Data Sheet for FEP-VSL-00017A

24590-PTE-MVD-FEP-P0002, Rev 2

Mechanical Data Sheet for FEP-VSL-00017B

24590-PTF-MVD-FEP-P0003, Rev 1

Mechanical Data Sheet for FEP-VSL-00005

24590"PTE"MVDfFEP'P0006'BeV 3

Mechanical Data Sheet for FEP-SEP-
00001 A '

24590-PTF-MVD-FEP-P0007, Rev2

Mechanical Data Sheet for FEP—SEP—

000018

24590-PTF-MVD-ERP-P0005, Rev 3

| Mechanical Data Sheet for FRP-VSL-00002- A

24590-PTF-MVD-FRP-P0006, Rev 3

Mechanical Data Sheet for FRP-VSL-00002-B

24590-PTF-MVD-FRP-P0007, Rev 3

Mechanical Data Sheet for FRP-VSL-00002-C_

24590-PTE-MVD-FRP-P0008, Rev 3

| Mechanical Data Sheet for FRP-VSL-00002-D

24590-PTF-MVD-HLP-P0006, Rev 1 -

‘| Mechanical Data Sheet for HLP-VSL-00022

24590-PTF-MVD-HLP-P0007, Rev 1

Mechanical Data Sheet for HLP-VSL-00027A

24590-PTF-MVD-HLP-P0008, Rev 1 -

Mechanical Data Sheet for HLP-VSL-00027B

24590-PTF-MVD-HLP-P0009, Rev 1

Mechanical Data Sheet for HLP-VSL-00028

24590-PTF-MVD-PIV-P0003, Rev 0

‘Mechanical Data Sheet for PTV-VSL-00002

24590-PTF-MVD-PVP-P0001, Rev 0

Mechanical Data Sheet for PYV-VSL-00001
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[24590-PTF-MYD-PWD-PO00L. Rev 2~

Mechamcal Data Sheet for PWD- VSL—00033...;..

| 24590 PTEMVD-PWD-P0001, Rev 3

;'Mechamcal Data Sheet for PWD-VSL- o
00033

24590-PTF-MVD-PWD-P0002, Rev 3

:Mechanical Data Sheet for PWD-VSL-
1:00044

24590-PTF-MVD-PWD-P0003, Rev 2

Mechanical Data Sheet for PWD- VSL-00043

24590-PTF-MVD-PWD-P0010, Rev 1

‘Mechanical Data Sheet for PWD-VSL-00046

24590-PTF-MVD-PWD-P0011, Rev 3

Mechanical Data Sheet for PWD-VSL-00015

24590-PTF-MVD-PWD-P0012, Rev 3

Mechanical Data Sheet for PWD-VSL-00016

24590-PTF-MVD-RDP-P0005, Rev 1

‘Mechanical Data Sheet for RDP-VSL-00002A

| 24590-PTF-MVD-RDP-P0006, Rev 1

‘Mechanical Data Sheet for RDP-VSL-00002B

24590-PTF-MVD-RDP-P0007, Rev3

Mechanical Data Sheet for RDP-VSL-00002C |

24590 PTF-MVD-RDP-P0008, Rev 0

Mechanical Data Sheet for RDP-VSI.-00004

_24590—PTF—MVD-RLD-P0005 .Rev 3 | Mechanical Data Sheet for RLD-VSL-

. 00017A
24590-PTE-MVD-RED-POO06, Rev2 | Mechanieal Data Sheet for RED-VSI-000178
24590-PTF-MVD-RLD-P0006, Rev 3 Mechanical Data Sheet for RLD-VSL-

00017B -

| 24590-PTF-MVD-TCP-P0002, Rev 2

Mechanical Data Sheet for TCP-VSL-00001.

24590-PTF-MVD-TLP-P0001, Rev 2

Mechanical Data Sheet for TLP-VSL-00009A

24590-PTF-MVD-TLP-P0002, Rev 2

Mechanical Data Sheet for TLP-VSL-00009B8

24590-PTF-MVD-TLP-P0004, Rev 0

'| Mechanical Data Sheet for TLP-RBLR-00001

245%0-PTF-MVD-TLP-P0005, Rev. 2

Mechanical Data Sheet for TLP-SEP-00001

24590-PTF-MVD-UFP-P0001, Rev 1

Mechanical Data Sheet for UFP-VSL-00001A

24590-PTE-MVD-UFP-P0002, Rev 1

Mechanical Data Sheet for UFP-VSL-00001B

- 24590-PTF-MVD-UFP-P0005, Rev 1

Mechanical Data Sheet for UFP-VSL-00062A

24590-PTF-MVD-UFP-P0006, Rev 1

Mechanical Data Sheet for UFP-VSL-00062B

24590-PTF-MVD-UFP-P0007, Rev 1

Mechanical Data Sheet for UFP-VSL-00062C

24590-PTF-MVD-UFP-P0014, Rev

Mechanical Data Sheet for UFP-VSL-00002A

24590-PTF-MVD-UFP-P0015, Rev 0

Mechanical Data Sheet for UFP-VSL-00002B"

24590-PTF-MV-FEP-PO001, Rev 0

Equipment Assembly Drawing for FEP-VSL-
00017A

|24590-PTF-MV-FEP-P0002, Rev 0

Equipment Assembly Drawing for FEP-VSL-
00017B

24590-PTF-MV-HLP-P0003, Rev 0

Equipment Assembly Drawmg for HLP—VSL- 1

00022

24590 PTF-MV-HLP-POOO4 Rev

Equipment Assembly Drawing for HLP-VSL-

| 00028

24590—PTF MV HLP-PO00S, Rev 0

Equipment Assembly Drawing for HLP~VSL—

000278

24590-PTF-MV-HLP-P0006, Rev 0

Equipment Assembly Drawing for HLP-VSL-
00027A

24590-PTE-MV-PIV-P000L, Rev 0

Equipment Assembly Drawing for PJV-VSL-
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.élfs90-PTF-MV-PVP-P00557iiév 0 -

1 Equlpment Assembly Drawmg for PVP VSL— :

00001

- *24590-PTF MV-PWD—POOIO Revl

Equipment Assembly Drawmg for PWD VSL-
00044

24590—PTF—MV PWD POOO]OO] Rev

11

Equipment Assembly Drawmg for PWD-VSL—_ _
'] 00033 (Sheet 1)

24590-.PT_F-MV-PWD-POO()1002, Rev

1

Equipment Assembly Drawmg for PWD-VSL-
00033 (Sheet 2)

1

24590-PTF-MV-PWD-P0003001, Rev

Equipment Assembly Drawmg for PWD-VSL- |

00043 (Sheet 1)

1-

2459'0-PTF-MV-PWD-POOO3002 Rev

Equipment Assembly Drawmg for PWD—VSL~
00043 (Sheet 2)

24590 PTF—MV PWD-P0005, Rev 1

Equipment Assembly Drawmg for PWD-VSL-
00043

24590 -PTF-MV- PWD -P0006, Rev 1

Equipment Assembly Drawing for PWD VSL-
00016

24590-PTF-MV-PWD-P0007, Rev 1

Equipment Assembly Drawing for PWD-VSL-
00015

24590-PTF-MV-RDP-P0001, Rev

Equipment Assembly Drawmg for RDP-VSL-
00002A

24590-PTF-MV-RDP-P0002, Rev 0

Equipment Assembly Drawing for RDP-VSL-
000028

24590-PTF-MV-RDP-P0003, Rev 0

Equipment Assembly Drawmg for RDP-VSL.-
00002C :

24590-PTF-MV-RLD-P0001, Rev 0 _

Equipment Assembly Drawing for RLD- VSL-

00017A

24550 PTF-MV-RLD-P000%, Rev 0

Equipment Assembly Dra\mng for RLD—VSL- :

00017B

24590-PTF-MV-TCP-P0002, Rev 1

Equipment Assembly Drawing for TCP-VSL-
00001

2450-PTF-MV-TCP-P000Z, Rov 1

Equipment Assembly Drawmg for TCP VSL-

00001

24590-PTF-MV-TLP-P0601, Rev 1

Equipment Assembly Drawing for TLP-VSL~

| 00009A

24590-PTF-MV-TLP-P0002, Rev 1

Equipment Assenibly Drawing for TLP-VSL- |
00009B

24590 PTF-MV-UFP-P000L, Rev 1

Equipment Assembly Dramng for UFP-VSL-
OOOOIA

- - -

006618

24590-PTF-MV-UFP-P0002, Rev 2

Equipment Assembly Drawing for UFP-
VSL-00001B

'24590-PTF-MV-UFP-P0003, Rev 0

Equipment Assembly Drawing for UFP VSL-
OOOOZA
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Equipment Assembly . Dr wmg_‘ for UFP—VSL— .
—-+.00002B L
n 24590 PTF MV UFP—POOOS Rev 0 Eqmpment Assembly Draw.lng for UFP VSL- '

| 00062A
24590-PTF-MV -_UFP-P0006, Rev 0 .| Equipment Assembly Drawing for UFP-VSL-

: ; ‘ .| 00062B
24590-PTF-MV-UFP-P0007, Rev 0 Equipment Assembly Drawmg for UFP-VSL-

‘ | 00062C

24590~PTF-MWD—CNP-P0001, Rev 0 | Mechanical Data Sheet for CNP-DISTC-00001
RESERVED RESERVED ‘
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Mechanical Data Sheets
PTF Vessel Vent Caustic Scrubbar

&

Fiartt bam Nurnbe:
HIALPTFMEDYPECHRO00T

G Shast Husnder
JAFWFITIMRDPVP-PRO02, P 1

Nots

Kots 3 Yhs covnsion allowants of O.04¢ amwhn-mnnmmmmﬂﬂhrmwmwﬂm-
Note 4  Meterial shall heve 5 carbon contemt ol o wxceed D030, dust osrihed.

Seows 5 - Sadlec Shal wupm Wevn tiabile (0 CUIIRWE VW,

Hoke & ¢ Nczzzies 2w priftay GortsrTent. Th spene noxgle shatl v » weided cap. Sew Nots B,

d 0 100%

Note1:  SeeDesign Dals" In shvet 1 of & 107 ths beunding dimenuions of tw schiher,
MNote 2 The ot mump bslch volume: shall be detecmioed based an given dimansions:
~ Soler W provids the balich volutte snd total (ime of opermton per hawch based on rUNbacK, Maxitman expecisd
mnhnabmmﬂcm
Nota 3 The mis from maxd omp opamting vokume o oveiow shall waiisly ak three conditions beiow:
« minimum 2° Squid depth-
- 8¢ lemst 2% of madmum opereting Nould desih
- thange b Nguls vl bereol o 5 min e, of fiquit mecuruketion is the scrubber sump
Nole4:  NoZie raquitaments sre 85 iadows:
= Linlass noted olherwiss, nozzies shall extent 12 inchas beyond the vexssl,
« Nazzle schaduke shufl ba detsrmined by the Seler, taking Inle cosiderstion all recuirements sialed in Buysr document #
ZA500-WTP-3PS-MVO0-TPOD1 . Englosening Soeciicition for Prexsur Vasse! Deain smi Fabricalion.
« Al nozzias wilh conneciing pipes shith ba snd-prapared sar Buyer document # 24500-WTF-PW-P30T.D00CT, WTP End
Prep Dotail for Fiokd Butf Wiehly, to Us in with tha reapactive connecting pipe tize and schedule in note &.
- Sl shial conban sixs and sthaulbivel thicknass for sk nozzies.apeciied in note T o,
Note 5 Ring Baam Datsd
- Rerbar 1o Buyer doouinat 24S00WTP-MV-BBET-00001, for Hng bean deleily.
Nole B Locets imked nazzle (NO1T) on the sump vesss Bnd use &2 inspecton mamwey. Il nortie (INQY) must be
highe Thint th overfiow nozzie (N12).
Note 7. Noxzie dxts ers as folows:
Neazle Connacting Pips
[Na._[Ske NPS[Schedule Function
NG | 24° NPS 2410378 Offiga Inbet
NC2 [24° NPS 2410375 Ofigss Dutiet
INC3 (" NPS 21408 Recksuisied Cuustie 8 for WMidng
INO4 12 NPS 2405 {mcmml«smm
NOS 4 NP5 4j408 Purnp Soclion
1" NPS 1 Demineralized Warier niet
ans 1405 Cuminentized Water init
NO8 [15°NPS | 15408 |Risagent inim, (54 NaOH)
Daetad
H11 1" NPE 11408 Sampia Recimulaton Retun
N1Z |6* NPS LI Serubbar Sump Vesas Ovorfiow
N13 [8° NPS 1 |Bubbler Type Lavet indiomor (5ee Detait 19, Dwp. 24590-WTP-MVM59T-00018002)
Ni4 {3- NP5 Spare fwith waidad cap]
NI j 00 0.78 405 Al Pragaurs Tranamitior Lag (Sew Deteil 6. Dwg 24500-WIP-MV-MEIT-000 18001}
N1E 770D J0.75 46371 4 |Pressure Transmitiar Dol . Dwg 24300 WTP-MV-MEIT-00018001)
NI 270D J0.75 A0S , Sy pmmemth@umwu.mmmmmmmn
N18 [2" 0D l’rs 405/, Preswure Transnitisr Leg (Ses Detall 8, mzmo-m-w-usw—wmmn
] i !
Daleted 1 ]

NP - Norminal Pioa Size (inch)
OD - Outaide Dimmwier fnch)

Fhawt 2 of ¢




JINPTRMKD-LVP 0802, Rav 1
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Mechanical Data Sheet: ABI0-PTF-MK-PVP-8CB-00003
FTF Vesse! Vent Caustic Scrubber Do e Fombar

‘NO2
F S N
N16 ~ NOB
Dry Packing —|

c

CINO7 2

N17t g
~1INO4 N
: ]
- s
Wet Packing ~] 3 2
[«
2
g
N'S-Bq §
N1S N14 T

_ 15! >
b2 o "
EN01 (Note 6)
N13
N0O8
Sump Vessel 2N12 (Note 3)
{Note 2)
< B N o
v
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Plant herm Number

. SR-PTRMYFVP SCB-00002
Mechanical Data Sheet:
A i Dinig Shawt Number
PTF Vessel Vent Caustic Scrubber T I i, Ry |
Inatnmant ‘ Operating
Deacription Uit Lo | Norma i Romorks
inled Ofigas Preasurs|PC-0404 (W.G. Br To-noe -8
Init Offpaa Tompuentura|TLEADS  |'F Hy | 120 1an
et Ohiges ‘Volume Fiow Rl SCFM (Notw 2) | 3600 3800 ]
Otgas Rel. Humidity; % ‘ T 100 100
Inlet Ofigas NOy Pty ol 130
Inket Ofigna NO pRm Wl 0 _J
inlet Offons €Oy pom vol | w0
L
Scrubhar Sump Vesse! Prosman|PLOWE | (WG, T [ amor | e
iSezubber Sump Vensel Liguld Tempernture|TC-0405 |°F 111
Scrusbar Sump Vessst Licueid L wwm R ® *
\ [~ ]
Scrubbing Liquid ot on . . m
—
Racirz. 'o sump - mixing Fhow Rate! GPM | e 7
Racirs. to packing - serubbing Flow RetolFHM44  [GQRPM Ly _
Recire. to packing - sawbibing Tempeeaiure *F kil
Datetw ]
[Detoted | |
Detated [ |
! !
Liaintad )
[Dwiaied
[Packed Section Presaure Drop[PD-08  |W.G. . B.O* Mac. sliowabis (Nots 1)
Dernineralized Water itvet i Nozzie NOG Floww Rt QP NA 3 A
Dry Facking Preasure DropFOHMOT [W.G. - 1 W, akcwnbie (Note 1)
Demineralizes Yatar Inlal at Nozzies NO7 Flow Raie, GPM N.A, a0+ NA,
Outiet Offoss Prosaine W.G, 50 3507 28
Outiad, Oligas T ernperature} IF 7T 7T n
Oulet Offpas Mazs Flow Rabel spme 1
Ouliat Offgas Flow Rate SCFM 800 3600
Outiet Offgas Rel. Humidity] I 100 100
Cutiet Clfpas NO; pom voi *
Outiet Ofiges NO PPM vor »
Outint Offgas. COy ppm vod "
DF (missimum) for Nimgen Dnddes DF I
OF (minimum) for Bolid Particuiatey DF E 2.0 micron. partici

Wow
* = Seller to veriiy'pronide deta.

1 - Maxitmur differentisl pressum Scrozs Barubbe In i Cortition shal not exceed B WG, Seller to provide dats,

2 - Stancard conditions of fiow e 77 geg F and 1 stmasghare s ory Ak (densily & 0.074 ut") -~ humidity secounts for sddionul wiume snd mess fow

3 - Duleled
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T Piant ham b, —
. I STRNIEPSIPMONE o
. & TASIO-FTTMUDSEN Po0RY Wm
bt
i e Se=
] FaIbs DT ME-FEP-POOGE g
Project Ne: 24800 =
Profect Sae: DO& Hantortt Process Sak 24SPO-PTFMECFEM 00087 =
}Syatem No, FER SEUR u o
Bl uia Vessal Dawing BUENC-OLPOAMIEYV-00001-01-135 RPRWTP PDG
Denctiption: WLRe Fead Eveporetor Saparanse Vasedl FEP-SEPDIOOTR
Raferance Cata
_Wﬁﬁu._ ik
Bulnn Jot MIXers | Aaion pn
Nurribery)
a.hzs:wad.@ WA
Servica Dals
ity Levit oty |[Faixteation Spacification | ZESE-WI-3PEMYO0-TP00
Susriic. Catugony E ] . Daaign Code ASME Sevtian Wi Divialos 1
| Survioa/Contanis Rachaective Skury Code Starmg U1 Stemp
Daign Spactic Gravity 1.5 HE Regiiration You
MaN Oparsting Yakima pal[ 3,047 FWind Dusion None
[Tots Vokime o8l {13248 BrtwiAZh Design Hone
P st tam Tranl Mot Patyusired Saisnlc Deaign ZAE D WTP3P 5 MVO0-TIO02
|Setarnic tiawe Moment* wels HEVWIPIPS-S580-TO00T
- [Environmunsl Quamcsson VAN
Design Data
tneide Diamater inch Y (Uppar), 178 (Lowser) Corrosion Alowsrio inch| 0.0
LenativHeght™ Inchl408 X4
- Vemsal Opoating | Vedissl Dusion Cofiacket Dekign | Notse ]
Intemal Frausure PSK3| 134 [ NA Vaasel opecntion af 1.3 pais
Extemal Prasiure PEO| ] 19 NA :
Tamperatixe ‘F 139 17rs NJA
Min, Daign Mats! Tamg | a4 |ttyoroviate Tam S PSG| 3
Wateriais of Conawuntion
Camponent it c ™ Notes
Top Head : BA M0 304 38 Auxitlary Nobe 8 /2" shiwknuas; mavimum carbon content of 0.039% for welded comgonents
Sowlt SA 240 304 55 Frimary (Note ) 2" thiaknass; maxitum carbon comwnt of 0.030% for waitded Tompanants
Botion Maad SA 260 )06 85 Primary Neaw 8} S.SE-E"EI]%%RPEB»!%&;
Vessel Support 54 260 304 §5 NA Maximiim nwrbon Rament of 2.C30% for Welded Somponents
I nckatiConaHat-Poe Jucket A A
Inerrals | samssae gy ﬁa.ﬂienalq Malnim derbon tamtent o 030K for wwltmd COMpOnets
Pipe 54 312304 53 Nodw & Maximum carkon coment of 0.030% for weed componery
. |Forpings/ Bar siock SA #79 Ju4 35 Note 1 [ Maxidusm carbon comtem of .0JONK for waiGed COmEmrs
Gaskais 304 5% | Fiuxmliie wpirat wound, Qraphie Fillar
Bolting R Nitronic 80 D, 2590-01rPOALO00T-41-0030 (Ciapdive Bate) 73
Othar (Fhtings) . /7Y, SA 403 WP 304 S5 HHHMIM CAran Somtant of LOXIH for wakted compamenit

Nola: Plewte ncie tist Sturca, Special NUCAAT 8NG tryprooudt ratevials, me
detingd In the Atomic Energy Act of 1054 (ARA), e reguMted at e
5. Departmen of Enery (DOE) Mthinas exchusively by DOE seting

pursuant b s AEA avthortty. DOE axemrts. et purausnt & b AEA,
nas soie and L ity and authority o regul

o, 1t} fes ¥
Special nuckear, and bybroduuct misd s & DOE-owned ruciear facillies, v
L hérnin on rid e s i provided for proosss

deacription paptsas anly,

[EXPIRES: O7RBICY |
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PLANT ITEM No.
: 24590-PTF-MV-PWD-VIL-0003
MECHANICAL SYSTEMS DATA SHEET: VESSEL *
Preject RPA-WTP P> 24590-FIT-M-PWDPO00Z -
[ riiect o 24590 Calciaiion 24500-PTF-MVC-FIWD-00029, 24590-FTP-MVC-PAD-0002Y o\
Project Em | Metord Vassei Oraming 24590-PTF-AIV_PWD-POODTO0T
 Dorooten | itrwante Overfiow Vessel ISSUED &Y
Reference Data
Charge Vessoia (Tay Number) PWD-VSL-00131, PWINVEL-00132
Puisejet ibrara [ Agiatcrs (Tay PWD-PIN-00031, PWD-PIN-00032, PWD-PINL00033, PWD-PIN-00034, FWD PIM-00035,
PWD-PJ, PWO-FINLODOIT, PWD-PJN-00038
RFDWPumps (Tag Numbers) PWD-RFD-001231, PWD.RPFD-DO132
_ ' Design Data
Cuaiity Leval QL1 Fabricalion Specs | 24300-WTP-IPS-MVOO-TPOO?
Belemio Calogory sci Deegn Gode ABME VI Div 1
Sorvice/Contants Radionctive Liquid Conde Slaonp You
Deaign Spacic Gravily .57 N8 Ruhsdeation Yos
Opataling Vokame gl 28,580 Walghts (be) Emoty Qearsiing pit]
Tou Volume 9 | 1,650 115,400 803,700 , 485,000
Environmental Guslifications NIA Acwm) ** /2N 129,000 sfr,soo[ﬁ mmﬁ
Walde Diemetar inch 200 ‘Wind Deaign Not Reguired
Langthtelght (TL-1L) ™h | ag Snow Dasign Not Reguired
Vessal Vasasl ColJachet Selsmic Design
| : 24850-WTP3PS-$590-T0001
el Freseus P ° LT NIA Sotumic Base Moment mh |
Exhomal Fraasune peig o.22 [24 NIA HaM Trest ,‘“ Required
Tomperaturs F 293 22% Carraalon Allowance 0.08 (Notes ’;’J
M, Daaign Metsl Temp. | °F o Hydrostatkc Test Pressare * Pﬂl 155
* As datenmined by the vendorA

* The acitl weights shown hersin are based on the original mucdammdmrqum:mmwm based on the new loads, obtalnad
from tha seismic redesign. A

Note: Please note that scurce, special nuclear and byproduct
maierials, as defined in the Atomic Energy Act of 1954 (AEA),
am reguisted ot the U.5. Department of Energy (DOE) facilities
exciusively by DOE acting pursusnt to its AEA authority. DOE
asserts, that pursuant io the AEA, it has sole and exdusive
responsibility and authority to regulate source, special nuciear,
and byproduct materials at DOE-owned nuclear facililes,
Information contained herein on radionuciidas i provided for
process description purposes only.

EXPIRES D728

This Bound Document Contains a

| of § o

2/@ 6/ ° xAn. @a —
3 Issued for Permitting Uise . Thompson Mal .Han | G Olater tyk
2 3728105 lssund for Parmitting Use C. Thompson H. Khurana C. Stater M. Hoffmann
1 12/22/03 Issued for Permitting Use J. Jackson R. Simmocns C. Slatar M. Hoffmann
0 10/03203 issued for Permitting Use J. Jackson C. Slater N/A S. Kirk
REV DATE REASON FOR REVISION PREPARER CHECKER REVIEWER | APPROVER
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PLANT ITEM No.
24390-FTE-MV-FWD-VSL.00033
MEC ICAL SYST] DATA SHEET: VESSEL ‘

— _ Materials of Construction - -

Gomeonont Mator Sinkiwen Containment
Top Hoad HA 240 316 with max, Carbon of 0.030 % Ses Drawing | Auxillary (Note 1)
Shol A4 240 318 with max. Carbon of 0.030 % Bee Primary (Note 1)
Bottom Head SA 240 318 with max, Carbon of 0.030 % See Drawing | Primery (Nots 1)
Supgort 34 240 304 with max, Carbon of 0.030 % (Nots 3) See MA
Jacket/CollsAHaif-Pipa A NIA A
Internuta SAM0 310 with max. Carbon of 0.030 % See Drawing | Thermowell Primary (Note 1)
Pips SANI2 TPI1G Seamlazs With max. Carbon of 0.030% | See Drawing | See Note 1
Forgings/ Bav slock A T82 PI1CIZA 479 316 with max. Carbon of 0.090% | See Drawing | As Nots-1 for Nozxie Necks
Gaakats A NIA MNIA
Do R __ A A

Miscallanecus Data
[ Grientation Verticel Support Type Skirt
Tdezion Faneuon | Mot Applioahle Inaietion Wakerel Not Applicable
Tnauiation Thicknaas (nch) Not Appiloable Wald Surtsoe Finish Deo-scaled a3 lald
Remarks

Note 11 All weids forming part of the primery snd suxiilery contalnments, lncliuding the roxzie sttachment weids shall be
subjected to 100% volumetric examinstion. Rudiography Is the preferred method of volumetric testing. it is
consldered hmpractioul to perferm rediographlo sxamination, the Beller muy propase viirasonic exsminations.

Note 21 Vessel supports shall be designed to restisin the vessel fn u fully bunyunt stets.

Note 37 Ring beam bottom fiangs material shalf bo A 572 Gr. 50. _

Note 4: Vassal volumas are ppproximate snd do nof account for masmnifactuving tolerances, noxyies, and displacement of
Intaunals.

Nuate 5 Contents of this docwnent are Dangercis Wasite Permit affecting.

Nats 6; Deleted per repoit § 24590-WTP-RFT-M-04-0007 Rav. 0 dated Nav. 1, MJ.A

Note 71 Selfer siwil anzure that an additions! 0.083" Is svaliable for erosion in the botiom hend and shalf report the
minkamen thickness reguired for all specified loading conditions, exclusive of sroslon and corrosion

Note & Selier snsare that ait additional 0.053" Is avaitabie for sroslon in the interior conicel sunface of the puizs Jet
miers.

mammmw-m-mmmwumm
Cell amblent temparatire » 113°F

»  Headspace tempersture or Opersting temiperatare » 218
. mmmnn-dmmﬂunmwammu-ausmmrmmmm
0.832 Biuihr 12°F for vassel shell
o iniet flud transher frequeocy amd mass flow rate for noxxzée N39S,
Steany max tempervture = 352%F
Yransfar freguency » 1 transferimonts
Stenm flow rate = 1,399 ity

Note 1D:

Note 11 Revision 3 of this duin shast incorporates CON #'s 120149, 128349 and revises notes 7, 8 and 10 shown above.
The CCN's added the words “._in the form of overhlow preasures:”, to the paragraph above tive graph sed further
ravised the aots mmnwm“muduc. Ravisod shaui 7 of 8 a3 noted, revissd row 2 to
read "Calowiation”.

Sheat 2 of § DATA SHEET #: 24590-PTF-MVD.PWD-P0001, Rev. 3




PLANT ITEM No.

MECHANICAL SYSTEMS DATA SHEET; VESSEL | 2#%0FT-MV-AD.VL-00033

Equipment Cycllc Data Sheet
Plant hom Numbar 24500-PTF-MY-PWD-VEL-00033

Componert Description Parent Vessel

The informetion buiow is provisional and envelopes operstional duty for fafigte ssasssrment. nnmnnm»m \

Materials of Constuclion SA 240 310 with max. Carbon of 0.030%

Oesign Life 40 years
Wmm?mm TMMMMHDMMMW“W
Life Cycie Description = Gollect gravity drainy, and éne ftushes

mwam% Mmm wmdumhmtmnmmupurm

Load Type Min Max Number of Cycdes | Comment

Detin Prossura psig [ FV 1% 10 Nambral sssurmption

Operating Prossue | paig | 0.2 ) 292

Operating °F |60 21 m2 Unifornm meterial lempersiure reange, not betwesn two poits
| Temperaiure :

Confemis Spechc Gravily 1.0 157 NA

Conlonts Lavel [Indl Emply Booded | 202 Cainciglent with pressure cycles

Localized Features

Nozzies Within 50°F of oparating | As above

Hydrodynamic Loadi

mmm;wmmmmmmwmwuwu
WMM*MM Occaslonslly, an upset coriition designated ‘overiiow’

rhuses air iy be discharged from uymgupmcjum All internal componenits sheil be tesigned for
the combination of the normal oparstional mmmwmmwmm
combination is also to ba asspmred o act concurrerdly with selsmi; Joads.

The folfowing tabie incicates the normal hydrodynemic pressure st rangee of sfevations In the vessel and
the nianber of design cycles far sech condition. The hydrodynamic foreas cyets belwesn the indicated
preusure ranges applisd across the projacted ares of the componant. Positive hydrodynamic forces act in
| the raciial, ptitward direction aird the verticel, upwerd direction. Apply the racial load simultaneousty in the
radial direction snd noversl fo the radial direction in the horizontal plane. )

] MNormai Cporation Hydrodynamic Pruur_o_- Nsnber of
Elovation A Elavation B Elpvation € Cycies

[ Radar Vertical Radial l Veriel | Radial artical
[B16wozy | 0.15%00.95 | 0.06200.92 | 0.78% .13 | -0.00 ta 0.0 | 00612 Q.15 | 18.6X 70"

:

Shoot3 of & DATA SHEET #: 24590-PTF-MVD-PWD-P0001, Rev. 3



PLANT ITEM NO.

MECHANICAL SYSTEMS DATA SHEET; VESSEL | 2#%FTFMV-PID.VeL-00033

Overblow joads vary ae & function of the distence from the cerrter of the overblowing puise Jet mixer noxzie and the slevation W’ ahove the
mmmmummupwmmmu-pwmmmwmmA

Overblow Loats
1.80 o ;
1.60 g 1.56— —B—-H<4Ft
140 : Uas —d—dftmH <8
1.20 i —H>= 61
» 1.00 . i ——~10.90-— P -0 A -
§ 080 C Lz - 72 . 080
0.60 . —— - : 0_'52
il - o >
020 = T Z0ATF—0.44 —— 040
0.00 ! plma
0 1 2 3 4 5 ) 7 -] 9 10
73
Horizonta) Distunce from Center of PJM Nozzle {ft)
mmmm camponents other than the overblowing pitise jet mixer, #2e overbiow forces shall be sppiied 8) In the vertical upward

direction, and b} in the horizontsl direction reciating from the centeriing of the everbiowing piise Jet mixer. For the overblowing puiss et
mixer, the force shall be spplied in the varticel upward direction only. The overblow force on a componenis, including the siructures and
mmumummmmummummmummmnmm
arag of the campueand, facing the appropriade direction. mmmmmmmwmmmm
condition, is not sppiicatiie 1o the overblow condition. Any singie puise Jet mixer may ovarblow 1000 cyties. Refarsnce CON 123341 duted

MMA
Notes

. cyuhm:hmmnm of opsrational cycies given sbove by 10% 1o acoount for commissioning dny unieas otherwise

3 mmmhmmumw 500 temperstura/preasure Gycles from 0 pulg at 59°F to 15 psig st 352°F, the preasure
cycies shall coincide with the teopersture cycles. Sou Note 8, on Page 2,
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MECHANICAL SYSTEMS DATA SHEET: VESSEL

PLANT ITEM No.
24500-PTF-MV-PVD-VEL-DO033

L uj Cyclic Data Shoet
Plant ¥em Number: PWD-VIL-00131, PAD=-VSL-00132
Componont Descripiion Charge Vesssls
The Information below ia and | operutional oty for fatigus asseasment, 11 18 not to be used as perstionel tefs.

Malariale of Constricton SA 240 318 with max. Carbovt 0f 0.030 %

Design Life 40 yaary

Component Funciion and Thise change vesasls an Toaced uaing vacoum 1o fully T the chargs vessel with [

Lie Cydie Besalption comprecsad sir to fully sinply the tharge vassel. The vassils are contained within » parent vessal with
varying lquid level. They ahall be ceslgned to cycie between the maxinmum Preasure and the mimkmum
design pressurs plus D exiternal siatic wad imposed by the parent vessel, The change vesssl stpports shall
e designed 1o cycie belyreen fully buoyant (charpe vessel smitly and parent vassel Ral) snd fully loadled
{charpe vezse! ftit snd parent veasel smpty).

Load Type Min Max Number of Cycies Comment

Design Preszurn p¥g | FV 5 10 Nonirtal sssumption

Operating Prasaurs peig | FV 20 15,700

Operaling *F [ 1] 2 Prassure tycies 10 be 4t 218 °F and non-colnciient with

Temportwe temperaturs cycies. The renge given is unlfonn materie

nof betweert

Conjents Specific Gravity 1.0 1.57 N/A

Cardents Lavel Inch | Empty Flooded 18,100 Coincident with pressure cycies

Localized Features

Supports Agx above Az sbove with conteris level changing colnckiont with pressure cycies.

Notes

unless otherwise

+  Cycie increass: The Seller must increass the numbes of opwationst cycles given above by 10% to account for comnNssioning duty
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MECHANICAL SYSTEMS DATA SHEET: VESSEL

i lic Data Sheet : T e

Plant tem Numbuer: PWD-P/E-00031, PWD-PXS-D0032, PWD-PIM-00033, PWD-PIN-00034, PWD-BJIM-00035, PWD-P.IM-0003S,
PWD-PIM-00037, PWD-LAN-00038 :

Component Deacription Prise Jot Mixers

, Tmm-wmwwuwmumwm His not to be used ¢ operetional dete.

Maleriais of Construction 240 318 with max, Cartvor of 0.030 %

Demign Lile 40 years

Component Funclion and. mmmmﬁmmmmmmmnmmmmummmm

Life Cycia Doscription compreassd aly 1o fully smply the PIM. The PJMs are contsined within » parent vessel with verying lguid
foval. They shall ba teelgned 1 cycle between the meximum design pressure and the minimum design
pressure pius the axtornal sivtic head imposed by the parent vesssl. The PN supports shall ba dexigned to
cycle batwean fuily buoyant (PN snply and parent vesse! full) and fully loaded (PJM £l and perent vesse!
amply) in addition to throst

Load Type W Max | Numberof Cyclas | Commont

Design Pressure psig | FV as 10 Nominai assumption

Oporating Prossure | poig | FV 80 166X 10°

Operatng R HE ITYTE 4 Pressore cycies & be st 218 *F and nor-coincident with

Tempurature ' mnmnznwmumnmm

Cordsrts Speciic Gravity X ] 1.57 WA Noininal sesumption

Conlents Lovel nch | Empty Flooded | 16.6x 10" Colncident with pressure tycies

Theusi Load o |0 262 165X 10" Coincident with praysurs cycies

Locafized Fostures

Supports As sbove As sbove with covrients isvel changing colncident with prassure cycles.

Notes
»  Cycleincressa: The Selfar must incresse the numbers of opsrationsl cyches given above by 10% i sccount for comemissioning duty
unfess otherwise noted.
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MECHANICAL SYSTEMS DATA SMEET: VESSEL

PLANT ITEM No,
245390-PTF-MV-PWD-VSL-00044

I —
R108680852 I

RPP-WTP P&ID 24590-PTF-MS-PWD-FO002/PO04E
: 24590-PTF-M6-UFP-PO00O7]
Project No 24590 Calculztions: ummmmx’;:smmmmm ZS_
Project Sim Hanford Vessal Drawing 243590-FTR-MV-PWD-PO010
Desctiphion | Piant Wash Vassel wﬁ POC
E _ Reference Data
["Cherge Vessais (Tag Numbers) PWD-VSL-00121, PWD-VSL-00123, PWD-VEL-00123, PWD-VSL-00124, PWD-VSL-00125
Puisee !;uummw (Tag PWD-PIN-00021, PWD-PIM-D0022, PWD-PJM-D0023, PWD-PIM-00024, PWD-PIM-00025, PWD.
Nummbars PJA-D0026, PWD-PJM-D00Z7, PWD-PIM-00028
REDWPumps (Tog Numbens) PWD-RED-00121, FWID-RFD-00122, PWD-RFD-00123, PWD-RFD-00124, PWD-RFD-00125
o Dos[gn Data
Cuality Level Q-1 Fabrication Spacs | 24890-WTP-3PS-MVO0-TP001
Bommic Category SC1 Dewign Code ASME Section Vifl, Div. 1
SesviceiCantonts Radioactive Liguid Code Stamp YES
Deskgn Specific Gravily 1.27 NB Registration YES
Operating Vdume % | 88,699 Weights. (10e) Emoty Contating Touof
Total Volume got | 103,024 Esimsted | 227,000 1,158,000 1,088,000
Environmental Qualfications NIA Acval ™ /3N 204,600 1,127,100 1,064,900
JTinekie Diameter inch § 276 Wind Design Not Reguired
Lengtivhieight (TL-TL} nch | 308 Sncw Design Not Required
Vosiel Vsl | Covdackat | Seismic Design 24590-WTP-3PS-MVO00-TRO02
Dosicn | Desion 24590-WTP-3PS-5390-T0001
Toiamal Prosaur peig 0.00 15 NIA | seismic Base Moment* e |
"~ Extamal Prassurs peig 0.22 8.0 NIA Posiweld Heat Treat Not Reguired
Tamperatore *F 212 27 NIA Conosion Allowsnce nch | 0,08 (Notws 9, 10)
Wi, Deslgn Metal Temp. | °F | 40 Hydrostatic Tost Prexsure * Psig

Note: Please note that source, special nuclear and byproduct
materials, as defined in the Atomic Energy Act of 1954 {(AEA),
are reguiated at the .S, Department of Energy (DOE) facilities
exclusively by DOE acting pursuant to its AEA authorily, DOE
asserts, that pursuant to the AEA, it has sole and sxclusive
responsibliity and authority to regulate source, special nuclear,
and byproduct materials at DOE-owned nuclear facilities.
Information contained herein on radionuclides 1s provided for

procass description purposas only,
EXPIRES‘ Q712810
This Bound Document Contains a total of 5 sheets.
iofpfes o |z, I
3 '} 1ssued for Pormitting Use = . Thompson . Khuranall, Han C. Slater J.
2 417105 tssued for Permitting Use C. Thompson H. Khurana C. Slater M. Holimann
i 19/04 Issued for Permiting Use J. Jackson H. Khurana C. Siater M. Hoffmann
Q 10/29/02 Issued for Permitting Use J. Jackson C. Siater N/A S. Kirk
REV DATE REASON FOR REVISION PREPARER CHECKER REVIEWER APPROVER
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» PLANT ITEM No.

. 1fl : 90-PTE-MV-PWD-VSL-00044
gfgﬂfij MECHANICAL SYSTEMS DATA SHEET: VESSEL | 245%-Tr
Materials of Construction -
Maleripl Minknum Thickness /Size
Top Hewd SA 240 318 _Note 1 See Drawing Auxiliary (Sow note 6}
Shei SA 240 316 Note 1 3se Drawing - Primaty (See note 6)
Bottom Head SA 240 318 Note 1 See Drawing Primary {Ses note 8)
Support . SA 240 304 Nota 1 Sea Drawing NIA
JackeUCols/Hall-Fips Jocket | MIA NIA NIA
_L"M_'lll‘l 24240 318 Note 1 Seon Drawing Thermowel! Primury
Pipa SAYI2 TPI18 Nofe 1 See Drawing Primary (3ee note 8)
Forginga’ Bas slock SA182 F316 Nots 1 Sew Drawing NiA
Gaskels NIA NIA NIA
Boliing NIA NIA NIA
- Misceilaneous Data )
Orientation Vertical Support Type Skirt
Insulgion Funcion Not Applicable Insulstion Matenial Not Applicable
Insulation Thickness {inch) Not Applicable Internal Finih Note 3
External Finish Note 3
Remarks
* To be determined by the vendor.

**The actual welghts shown hersin are based on the original selsmic data and these figures are subject 1o clange, based

on the new loads, obtained from the seismic radesign. A

Note 1: Max. carbon of 0.030 %

Note 2: Delated

Nofe 3: Welds descaled as lald.

Note 4: Vassel volumes are spproximate and do not account for the manufacturing tolersnces, nozzies, and displacement
of internals.

Note 5: This vassel Is in & Biack call.

Note 8: All walds forming purt of the primary antl auxilisry containment including noxzie attachment weids shall be
subjected to 100% volumetric examination.

Nofe 7: Contents of thizs document sre Dangerous Waste Pormit affecting.

Note 8 mwmmmmmmmnmmwm.m,mA

Note 8¢ BN shall ensure thut an additionsl 0.067” is avalinkie for wrosion in tha bottom bead and shall report the
minimum thicknass regquired for all spacified loading conditions, axclusiva of srosion and corrosion aflowances.

Note 10: BN! shall snsure that s additional 0.043" is avalinble for erosion in the lower 4” of the interior conical siwfaca of
the pulse Jet mixers.

Note 111 BNI shall inciude In its Dynamic Anslynls, all hydrodynamic and overblow ioads as per page 3 of this data

NoteT2: Revision 3 of this data sheet Incorporntes CON 129149 and 128549. These CCN’s added the words * In the form of

overblow pressures” to the note shown above the overblow graph and further revised the note below the graph
nnof-dlnnlncndnot-‘i.&
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PLANT ITEM No.
MECHANICAL SYSTEMS DATA SHEET: VESSEL | 2#590-FTRMV-PWD-V5L-00044

Equipment Cycilic Data Sheet

Component 24590-PTE-MV-PWD-VEL-00044

Bacert Vi S ——— .
___The information below is and I duty for fatigue assessment. it is nof o be used a3 opraonal dats,
Materials of Construction SA 240 378 with max. Carbon of 0.030 %

Life A yours _

Componert Funclion and This Is & “batch™ vessul and cycle from nsarly ompty to nearly Tulf, This vessel will be in the fill mode for ong
Lifa Cycie Description day, then In the discharge mode over the next day.
Load Type Min Max Number of Cycles | Conwment
Design Pressixs | pslg | 8.0 13 10 Nominai sssumption
Operating Pressure | psig ! -0.22 0.00 7,300 __
gpqaﬂmm *F 59 212 7,300 Uniform material temperatura range, not between fwo points
Bmpera — .
Contents Speciic Gravity 1.00 127 | WA
Contents Level Linch | Empty_ Flooded 7,300 Colncident with pressure cycles
Locallzed Features _
Nozzles Within S0°F of vease/ As ghove

opersting range |

Hydrodynamic Loading
in normal operation, puise jet mixers discharge liquld into the parent vessel Imposing a cyclical
hydrodynaimic load on o internal componants. Occasionally, an upset conditfon designated ‘overblow’
Caiiges air to be discharged from any single puise jet mixer. All internai components shall be designed for
the combination of the nonmal oparstional fiydirodynamic loads and overblow foads, and this losd
combination is aiso to be assumed o act concurmently with saismic foads. [mee e O = e

The following table Indicates the normal hydrodynamic pressiire at ranges of efevations in the vessel and
the number of design cycies for sach condition. The hydrodynamic forces cycle between the indicated
pressure ringes spplied across the projected arss of the component. Positive hydrodynamic forces act in
the radial, outward direction and the vertical, upward dirsction. Apply the radial Joad simuitaneously in the
radial direction and normal to the radis] cirection in the horfzontal plane. a] [ Tangek Ling-—.-

- + .
Normal Qgernﬂon Hydrodwamic Pressure Range, psi Number of :__ Eiwnation 4
Elevation A Elevation B Elavation C Cydas kS

Radial | Vertical Radjal f Verlical Radial Vertical
Q150025 | 0150015 | 0.05800.712 | -0.1510 015 | -0.03100.70 | V.06 0 0.75| 173X 10
Overblow ioads vary as & function of the horitontal distance from the center of the overblowing puise jet rixer noxzle and the sevation 'H‘A

¥

T

above the overblowing pulse jet mixer nozzie up to the overfiow Jevel a3 plotted in the form of overbiow prassures:

[ ovetiow level a8

1.80 g—0—
S 1.60 1,88 —— " T —fi—H <4 Ft
$140 Rﬂ}‘_v‘L —d—dft=H<BR
2 = e
1.00 K- - 0.88
foso 072 — —
0.60 .63 0.60
-g- 0.40 4 - 0.52
£ 0.20 0. --u--o. 240
0.00 I -
0 2 4 & 8 10
7.3
Horlzonia! Distance from Center of PJM Nozxle (ft)

For afl vessel internal components other than the overblowing pulse jut rmixer, the overbiow forces shall be applied 8) in the vertical upward dirsction,
and b} in the horizontat direction rediating from the centeriine of the overblowing puise jat mixer. For the overblowing puise jol mixer, the force shatl be
applied in the vertical upward dimction only. The qverblow force on all components, including siruclures and supports, shall be calkoulatad by applying
the overblow pressure at the location of the nearst surface of the component and to the projectod area of the companent, facing the appropriste
direction. The nomal forca componan, specitied for the normal pulse jet mixer operation condition, fs not applicabla fo the overblow condifion. Any
single pilse jat mixar may overblow 1000 cycles. Reference CCN 125541 dated 07/27/05. A

- Notes
+  Cycleincrease: Increase the numbars of oparsional cycies given above by 10% lo account for commissioning duty unjess otharwise
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MECHANICAL SYSTEMS DATA SHEET: VESSEL

PLANT ITEM No.
24500-PTF-MV-PWD-VIL-00044

. Equipment Cyclic Date Sheet

Componant PWD-VSI.-OO‘B‘!, PWD-VSL-00122, PWD-V5L-00123, PWD-VSL-00124, PWD-VSL-00125

Component Dascription Charge Vessels

—The information bolow is provisional and envelopes operational duty for faigue asseasment. It is not fo be used &S dets.

Materials of Construction SA 240 318 with max, Carbon of 0.030 %

"Design Life 40 yoars

Component Funcion and Thess charge vasseis are cyciically loaded using vacuum 1o fully Bl the Charpe vessel with process Bquid ad

Life Cycla Description compressed air to fully empty the charge vesssl. The charnge vesseis are contalned within a parent vesse! with
varying Squid level. They shall be dexigned to cycie between the maximum design pressure and the minimum
thosign pressure plus the exierna! siatic head Imposed by the parent vessel. The charge vessel supports shalt
be designed fo cycie butween fully buoyant (charge vessel ampty and parent veass! fuli} and fully josded
{Mwmwmwmpm.

Load Type Min Max Number of Cycles | Comment

| Design Pressure psig V 55 10 Nomins! assumption

" Operating Fressue | psig FV 30 1.8x 10"

Operating F 59 212 7,300 Pressurs cycies to be st 212° F and non-coincident with

Temperature temperaiure cycies. The rangs piven Is uniform material

— ternperatre not between adfscent

Contents Specific Gravity 1.00 1.27 NA

Contents Level inch Emply Rooded 1.8 x 10" Coincikient with pressure cycles

Localized Features

Supports As above As above with contents level changing colncident with pressure cycies.

Notes

uniass otherwise noted.

Cycie increase: The Seller must Increasa the numbers of oparational cycies given lbmbyfﬂ%bacmmbrmmbMpdu(y
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MECHANICAL SYSTEMS DATA SHEET: VESSEL

PLANT ITEM No,
24590-PTF-MV-PWD-VSL-00044

Equipment Jic Data Sheet

PWD-PJM-00021, PWD-PJM-00022, PWD-PJM-00023, PWD-PJM-00024, PWD-PJM-00023, PWD-PIM-000268,
PWD-PJI00027, PWD-PJM-00028

Componam Description Pulse Jet Mixers
“The information below is and en for assosement. It is not to be used 89 data.

Materials of Construction SA 240 316 with max. Carbon of 0.030 %

Design Life 40 yoars

‘Component Functon and These puise jot mixws (PJNs) are cyciically foaded using vacuum to fully fill the PJM with procest Rquid and

Life Cydle Description compressed ais to fully empty the PJM. The PJMs are contained within & parent vessel with varying liquld
lovel. They shall ha designed to cycie between the maximum design pressure and the minimum design
pressive plus the external static head imposed by the parent vassel. The PJIM suppaorts shall be fo
cycie betwoen iully buoyant (PJM empty and parent vessel ful) and fully loaded (PJM full aid parent vassel

. emply) staies. Thrisst ioad shall be appiled only to-the fully buoyant state. Assume ths parent vessel Is fulf for
| 50% of the number of PJM cycles.

Load Type Min Max Number of Cycles | Comment

Design Pressure paig Fv [ ] 10 Nominal assumption

Operating Prossurs | psig F21 €0 1.73x 10 _

Operating F 59 212 13x 0 Pressire cycies (o be at 212° F and non-coincident with

Tamperahae temperature cycles. The range given Is uniform materis!

fomperature range, not batwesn

Contents Spacific Gravity 1.00 1.27 NA

Contants Level inch | Empty Flooded 1.73x 10 Colnciient with prossure cycles

Thrust 1bf 0 264 1.73x 100

Localized Features

Suppons As above As above with contents level changing coinclident with prexsure cycles.

Notes

uniesza otherwise noted,

e Cycie increase; The Seller must increass the numbers of operational cycles given above by 10% to account for commissioning duty
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MECHANICAL DATA SHEET: VESSEL .| PLANT ITEM No.
24300-PTF-MV-RLD-VSL-000017A

Project: RPAWTP PEID: 24590-PTF-MO-RLDPO003

Frofoct No: 24530 Process Calcdabon: | 24890-PTF-MVC-RLD-00004 /-\

PO St | Mamtord Veseel Drawing 24890-PTE-MV-RLD-POOOT ——

Description: Alkcalioe Effinent Vesssl

Reference Data

"Cherpe Vestoi 189 NWTDOrs NIA

Puleejet Mbrers / Agitators Tag Numbers RLD-MXR-00001

RFDe™umps Tag Numbers. MNIA _

Dasign Data

Qualdy Level CM Fobrication Specs | 24380.WTP-3PS-MVDO-THO0T

Seismic Category scin Dewign Code ASME Sec. VHI Div

Servica'Conlonts AKaline Effiwent Code Stamp Yeou .

Design Specific Gravity .90 NB Registralion Yes .

Meodmurn Opsrating Volume | 8 | 28,072 Weights (%) Emudy Crengina Tast
Total Volume ol | 24,340 “Estraied 87,300 254,500 373,900

Actual 23,580 380,100 358,010

Ingide Charreter nch | 192 Wi Design Not Requirad

LengtivHeight (TL-TL) - nch | 290 Snow Design Not Regulred

Veseo| vessel | Colacket } Soiermic Design 24380-WTP-2P8-FRO1-T0001
Qxmim | D | Daln 24390 WTP_3FS MV00-TPO02

ribmal Frosere g o 15 MA_ | selomic Bave Moment* |

Exdomal Froesire peg 0.22 F¥ /3\  MA | Postweid Heat Treat Not Regquired

Temperature F 155 180 | MNA Corosion Allowance . Inch | o.08

Min. Dosign Metal Tomg. | °F 40 Hydrostatic Test Pressure * pag

Note: Please note that source, spedal nuclear and byproduct
materizls, as defined in the Atomic Energy Act of 1554 (AEA),
are regulated at the U.S. Department of Energy {DOE) facilities
exciusively by DOE acting pursuant to its AEA authority. DOE
asserts, that pursuant 1o the AEA, it has sole and exclusive
resporsibility and authority to regulate saurce, spacial nuctear,
and byproduct materials at DOE-owned nuclear facilities,
Information contained herein on radionuclides is provided for
process description purposes only.

[expmes: B[& 0B |

This Bound Document Contains a total of 3 sheets,
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MECHANICAL DATA SHEET: VESSEL PLANT ITEM No.
24500-FTF-MV-RID-VEL-000017A

Matsrials of Construction

[ Someonert Metorg) Aorincoeg
Top Head BA 240 304 with max. Carbon of 0.030 % See Drawing Asxxiliary
EL 84 240 304 with max, Carbon o] 0.030 % Sow Drawing Primary
Botiom Head A 240 304 willr max. Carbon of 5.030 % Sew Drawing Primary
Suppor () SA 240 304 with max. Carbon o1 0.030 % See Drawing _ NA
Jocket/Cole/Hell-Fipe Jacket AIA NIR NR
Interrctis A 240 304 with max. Carbon of 0.030 % Sew Drawing Tharmowell Primary
Fipe RAI1Z TPID4 Seamisss with max. Carborn of | See Drawing Sew Nete-1

0.030%
Forginge/ Ser stock BATN2 F304 with max. Carbon of 0.030 % Sew Drawing As Note-7 fer Noxzje Necks
Gesiaats Spiral Wosnd, 3041 Winding with Flaxible See Drawing As Note~1 for Noxxie Necks

Oraphite Filler
Holting Austenitic 33 type 308 ) .O-Drlll’hl__ NIA

Miscetlansous Data
Oriwrtation _Vertios! Support Type Skirt
insitation Function Not Applicable trautation Material Not Appliosbie
Inmuation Thickness (inch) Not Appiicabie 'Weite Suriace Finish De-sonted as intd
Remarks

*To ba determinad by the vendor.

Note 1: Nezije necks below the Mgh operating Bguid Jeval are Primary, othars Auxilery.

Notes 2 NDE for this vesss! must meef reguirsisents per pars. 6.4.2 of specification no. 24500-WTPF-3P-NVOD-TFOOT,
Note 3t Vassel volwmes are spproximaie and do pot acooumt for manufacturing tolerances, noties, and dispizosmant

Nobe 41 Contents of this dovweent sre Dangervas Waste Permit affecting.
Note 5: Datagheet was revised to incorporate § requirements from CCN 08
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MECHANICAL DATA SHEET: VESSEL PLANT ITEM No.
‘ 24390-F TF-MV-RLD-VSL-00001TA
Equipment Cyclic Data Sheet
Plan hem Number 24590-PTF-RNV-RILD-VIL-D00TTA
Component Descripion Parent Veasel- .
The information baiow is provielonal and envelopss operstional duty for fatigue sesssament_R1s ot to be used a3 operationsl cats____

Materish of Construction SA 240 304 with max, {arbon of 030 %

Design Lite 40 yours

Compenent Function and This Is a “batoh™ vessoi and cycies from nearly ampty to noerly full. The vessel will ba In the Tl moda Tor two
| Lifs Cycle Description days, then in the discharge mode over the next two deys,

Load Type Min Max Number of Cycles | Commmnt ]
Design Prassurs paig FV 45 70 Nomina! assumption '
Openating Pressure paig 0. 22 o 2300

Operating ‘F a9 158 3300 Uniform material tampersture range, not between two points
Tempersture

Contents Specific G.rlvly 1.7 1.7 NIA

Contsnts Level | inch Empty Floeded | 3800 Coincident with pressure cycles

Locallzed Features '

Nozzles Within 50°F of vasssl J As ahove

rangs
Notes

Cycis increass: The Seiler must Increass the numbers of operationsl cycles givan above by 10% to account for commissioning duty unless
ctherwise noted. ) ’
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Note: Please nots that source, spedial nuclear ant byproduct
materials, as defined in the Atomic Enengy Act of 1854 (AEA),
are reguiated at the U.S. Department of Energy (DOE) facilities
exdlusively by DOE acting pursuant to its AEA authority. DOE
asserts, that pursuant to the AEA, it has sole and axclusive
rasponsibility and authority to regulate source, special nuclear,

and byproduct materials at DCE-owned nuclear facilities.

Infermation contained herein on radionudides is provided for

procass description purposes only.

PDO
MECHANICAL DATA SHEET: VESSEL PLANT ITEM No.
24500-F TR-MV-RLD-VE1-000017H

[ Project: RPPWTP PRID: 24390.PTEMORLD-PO0CT A

Frojct 1o 24580 Process Calcuistion’. | 24 580-PTR-MVC-RLD-00004 / 3\

Projecl k0. | MHmwhord Virssal Drawing 24590 PTF-NV-RLD-PDOO2 =

DescriptionT | g )kcakiwe Eithwant Vossnl

: Reference Data

Cherge Vossels Tag Numbers NA
[ Fuejot Mowrs 7 Agiaions 1 g NOTDWE RLD-MXR-00002
[ RFTPurps Tog Nambers NA

Design Data

[ Cusily Levw oM Fabrication Specs | 24580-WTP-2PS-MVO0-7PO0T
| Sefumic Category I Deagn Cods ASME Sec. VIl Div 1

ServicsConterts Alkaiine EMoen Cuce Stamp Yos

Design Specific Gravity 1.10 NE Regisiration Yas

Meximum Operatng Voume | 0l | 2s.072 Weights (ibe) ety Coernting Temt

Total Volume o | 34,240 Estimeted 87,500 384,500 272,900

Actal * 23,000 380,180 208970
Ingide Dwmmeter inch | 292 Wind Cesign Not Reyulred
LangthiHeight (TL-TL) inch | 290 Snow Design Not Regwired
Vowwel | vessel | Collechet | Seiimio Desgn 24390-WTP-IPS-FS01-T0001
Coeglog | Dem | Remm 24590 WYP- 3PS MVO0-TP00Z

el Prawsire peig ° 15 N MA | Scismic Bass omen:® |
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MECHANICAL DATA SHEET: VESSEL

PLANT ITEM No.
24390-PTF-MV-RLD-VI.-00001 78

Materlals of Construction

— Mol Sonaient
Top Head BA 240 304 with max, Carbow of 0.030 % Seoe Drawing Amxilisry
[ Shol SA 240 304 with max. Carbon of 0.030 % See Drawing Primary
[ Botion Fesd SA 240 304 with max. Carbon of 0.030 % See Drawing Primary
Support {Sidrt) &A 240 304 with max. Carivom of 0.030 % See Drawing MNIA
BokelUCowHal-Pipe Jooak | DAL NI NIA
| Intamala SA 240 304 with max, Carbon of 0.030 % See Drawing Therwowaell Primery
Fipe SA312 TPI04 Ssamiess with max. Catbon of | See Drawing See Note-1
0.030% ,
Forgings/ Hor stock SATE2 FI04 with wax. Carbon of 0.030 % See Drawing As Note-1 for Noxzle Neoks
Gaskets Spiral Weamd, 3041 Wisding with Flexibie Sec Drawing As Note-1 for Noxzis Necks
Graphits Filer
| "Bolting Austonilic 38 typs I04L S0 Drawing NA
Miscellaneocus Data
Crientation Verlionl Suppert Type Skirt
.. | neutation Funciion Not Applicable Irasiation Matenal Not Apploshie .
| ineuiation Thickness. {inch) Not Applicable Weich Surface Finish De-svaled ve Juid
Remarks

vternals.

*To ba datermined by the vendor.
Note 1.nmmmmmm;mm-unhm. oﬂnn‘nﬂuy

Nole 2: NDE for this vessel mast meet reguirements per pars. uznmmmmmm
Note 3: Vesssel volumes are approximate amd o not sccount for mamiscturing tolerances, noxxies, s sisplacement of

Note 4: Contents of this docimant are Dangwoks Waste Permit aftecting.
MNote B: Datazheet was mrised to inocorporate prooess reguirements from CCN 0884,

Sheet 2 of 3
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MECHANICAL DATA SHEET: VESSEL

PLANT ITEM No,

24580 TF-MV-RLD-VEL-0000178

fEquipment Cyclic Data Shest

" Plant fem N omber

24390-PTF-MV-RLD-VIL-00017TR

Cemponent Description

Parent Vessel

The information below Is

Taional and envelo opsretivnal duty for futigus essssament It la not fo be used as

Materisls of Construction SA 240 304 with mex. Carbon of 0.030 %
Deaign e 40 yoars
Component Function and This is a “batch” vessol and cyclas from neerly smpty 1o nearly full. Th-mdﬁlbolnthoﬂﬁmmbrm
Lifs Cycis Description %mmmmmmmmrmmmm
Load Type Min Max Number of Cycles Comment
Detign Prassure psig 144 13 10 Norninal assumption
Opamting Pressure peig -0z2 L] 3500
COpsmiing 'F 59 155 3500 UnHotrn matertal tenperatiire ranpe, not betwesn twe points
Ti rature .
Contents Specific Gravity 1.1 1.1 | MA
Confents Love! l inch |  Empty Fionded | 3500 Colncident with pressure cyclas
Localized Foatures
Nozzles Within 50°F of yesssl As abeve

oparating range

Notes

Cycle Incrasse: The Seller must incroase the numbery of operstional cycles given above by 10% to account for commissioning duty uniess

otherwiss noted.

Sheetd of 3 DATA SHEET #: 24590-PTF-MVD-RLD-P0006, Rev 3
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Notes

1) Nozzies kocated befow the 2op of the overfiow NoTzle are primary contsinmw, See 24590 Wi See 24590-WTP-3PS-MVDO-TPOM for NDE requirements.

(@) Noxzle tolerance +- 14~

(%) Matarigl tor camizter pad 13 Incunel 823 fine mesh

(4) Noo-repisceebis Siﬂtﬂo?nﬂi%iﬁé

{5} NOE for this vessel must meet requirsments par pars, 0.1, $.2 end 1.2 of specification 24560-WrE.3P5-MvDo-TPO0
35&‘55&!25‘%!&%3&; incluviing the norzle sttachment weids shall ba suljjected 15 100% voii 3

Sgsg!iint;

) C of this ok ars Dang Waste Permit sffecting V
ﬂabhiaﬁ-g%sg%igi O the maximum opersting tempersture of 150 degres F. D
(17 Envi Guads I ot appiicable since this vessel I ig.%?&ﬁ&i

Dwta Snast ho. 242D0-PTRMVE-TLP-POOS Rvislon 2



SRR PO METALLCTION PY T

& TR AWALE GILL WA
& TRLINS

L=
5, WANE LTS BAM W) 50 RMPYR ANIAD OF VRN TU ra

[y * 3
£ "E CMMMR ARSI AT IOTTON LA LIRS 70 WOt

SRR LA PV

o LAt oA P el
Bhonn .wpmmm“'g
o

il

T




THIS PAGE INTENTIONALLY

LEFT BANK

#




Permit Number: WA7890008967
Class 111 Modification to Revision 8
Expiration Date: September 27, 2004
Page 1 of 1

Drawings and Documents
Attachment 51 — Appendix 8.7
Pretreatment Building
Specifications

The following drawings have been incorporated into Appendix 8.7 and can be viewed at
the Ecology Richland Office. See Appendix 7.7 for specification documents common to
the Pretreatment, LAW, HL'W, and Laboratory buildings. New drawings are in bold

lettering.
Drawing/Document Number Description
: A T
E; 5 ]E - gl , I 5 S

24590-PTF-3PS-MEVV-TP001, Rev 2

Engineering Specification for Forced
Circulation Vacuum Evaporator System

24590-PTF-3PS-MEVV-TP002, Rev 0

Engineering Spectification for Cesium
Nitric Acid Recovery Forced Circulation
Vacuum Evaporator System

24590-PTF-3PS-MKAS-TP001, Rev 0

Engineering Specification for PTF Vessel
Vent Caustic Scrubber

24590-PTF-3PS-MLFP-TP00], Rev 1

Engineering Specification for Ultrafilters

24590-PTF-3PS-MPCO-T0001, Rev 0

Engineering Specification for PTF Hot Cell
Slurry Pumps to Meet Requirements of
API Standard 610, Eighth Edition

24590-PTF-3PS-MWDO0-TP003, Rev 1

Engineering Specification for RDP Spent
Resin Dewatering Equipment Package

24590-WTP-PEN-ENV-04-0001, Rev N/A

Equivalency Notice for 24590-WTP-3PS-
MV00-TP001, Rev. 1

RESERVED

RESERVED
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Page 1of 2

Quarter Ending _03/31/2006 ' 24590-PTF-PCN-ENV-05-014

Hanford Facliity RCRA Permit Modification Notification Form
Part i, Chapter 10 and Attachment 51
Waste Traatment and Immobilization Plant

Index

Page20f2:  Harford Facility RCRA Pemmit, Part ill, Chapter 10, Attachment 51

Update Engineering Specification for Forced Circulation Vacuum Evaporator System
(24590-PTF-3PS-MEVV-TPOO1) In Appendix 8.7 of the Dangerous Waste Permit

Submitied by Co-Operator: by ORP Program Office:
K M uled Ledgn 2/8 /ot
D. Kisin Date /8 Date

Best Avaiiable Copy

245 90-SENV-F00C11 Rev 6 {2/16/2005) Ref: 24590-WTP-GPP-SENV-010
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- T . Page 2 of 2
Quarter Ending 03/31/2006 ' - 24590-PTF-PCN-ENV-05-014

Hanford Facility RCRA Permit Modification Notification Form
' Unit: : Permit Part & Chapter:

Waste Treatmént and Immobllization Plant. . | Part ill, Chapter 10 and Attachment 51

Describption of ModTigation: .
“The purpose of this modification is to update Engineering Specification for Forced Circulation Vacuum

Evaporalor Systermn (24590-PTF-3PS-MEVV-TPO01) currently in Appendix 8.7 of the Dangerous Waste Permit
(DWP). : T |

+ | The following are the major changes to this permit specification: - _
= Rearangeiment of the listing of equipment Included In the Waste Feed Evaporator (FEP) and
Treated LAW Evaporator (TLP) Systems , )
» Seller requirements for: -
o Deslgn and fabrication of reboller and support frame assemblies and nozzles
o Painting , - . .
o. Provision of inspection, testing, and handling services.
* Removal of demister pad femoval systern design by upgrading the demister pad from 304L stainfess
steel to Inconel 625 to ensura a 40 year operating life o
s Deletion of an Appendix on nozzle loads, which are Iristead provided In a referenced document
= Deletion of an Appendix on dimensional requirements, which are Instead provided in a referenced
document ' :
*  Addition of an Appendix providing acceleration respense spectra for selsmic design equipment and
supports - - o ‘

These changes 'do.not- substantially alter the bermit conditions or reduce the capacity of the ﬁdllty to
| protect human health or the environment. : '

Please replace mé.followfng specification in the DWP: .

Appendix8.7 : . ~ . |
Replace: | 24590-PTF-3PS-MEVV-TPOO1 Rev. 1 | With: | 24590-PTF-3PS-MEVV-TP0OT Rev, 2
- | WAC 173-303-830 Modification Cigss: '* Class1 | Class™ | Class2 | Ciass3

~

Pléase mark the Modification Class: _ X
Enter Relevant WAC 173-303-830, Appendix | Modiﬁ:_:a_tlcn ciation number: - N/A
‘Enter wording of WAC 173-303-830, Appendix | Modification citation: /A -
In accordance with WAC 173-303-830(4)(d)(}), this modification notification Is requested ta be. reviewed and approved
as a Class 11 modification. WAC 173-303-830(4)(d)(ii)}(A) states, *Class 1 modifications apply to minor changes that
keep the permit current with routine changes to the facility or Its operation.  These changes do not substantiatly after
. | the permit conditions or reduce the capacity of the facility to protect human health or thé environmient, In the case of
Class 1 modifications, the director. may require pricr approval.™ ’ '

Modification Approved: Eﬁ Yes D No (state reason 'fqr denlal) Revi.ewed.by Ecology:

Reason for deniak: ) _ g ; . ’
. 4 S. Dahl - ) 4‘%&’3&&'

! Class | modifications requiring prior Agency approval.
* This is only an advanced notification of an intended Class '1, 2, or 3 toodification, this should be followed with a formal
modification request, and consequently mmplement the required Public Involvement processes when required.

24590-SENV-F00011 Rev 6 (2/15/2005) Ref: 24590-WTP-GPP-SENV-010
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RIVER PROTECTION PROJECT - WASTE TREATMENT PLANT

ENGINEERING SPECIFICATION

FOR

Forced Circulation Vacuum Evaporator System

This bound document contains 2 total of 197 pages.

R

Content applicable to ALARA? Yes [J.Ne Quality Designator
ADR No. Rev
Y
e SRS QL
DOE Contract No.
NOTE: Contents of this document are Dangerous Waate Permit affecting, DE-ACZ7-01RV14136
4l AN D
2 lz{}-] o4 v WA N/A L ——
! i3 | &£ Le G. Bunt WA NA NA i
0 1013002 3. Jackson E.Le NiA NA NA 8. Kirk
REV DATE BY CHECK REVIEW EANS QA DPEM
SPECIFICATION No, Rev
24550-PTF-3PS-MEVV-TPO01 2
' Page
24500-GO4B-FO0009 Rev 9 (8/1/2005) Ref: 24590-WTP-IDP-GO4B-00049




24590-PTF-3PS-MEVV-TPCO1, Rav 2
" Forced Circulation Vacuum Evaporator Systsm

Revision History

Revision | Reason for Revision
0 Issued for Permitting Use
1 Issued for Permitting Use
2 Issued for Permitting Use

Pags i
245%0-G0O4B-FI0009 Rev 9 (4/1/2005) Ref: 24590-WTP-3DP-GO4B-00049




24590-PTF-3PS-MEVV-TPO0T, Rav 2
Forced Circulation Vacuum Evaporator System

Notice

Please note that source, special nuclear, and byproduct materials, as defined in the Atomic
Energy Act of 1954 (AEA), are regulated at the US Department of Energy (DOE) facilities
exclusively by DOE acting pursuant to its AEA authority. DOE asserts, that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate source, special nuclear,
and byproduct materials at DOE-owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.

Page i
24590-G04B-FO0019 Rov 3 (6/29/2004) Ref: 24590-WTP-3DP-GO4B-00049




245S0-PTF-3P5-MEVV-TP0O01, Rev 2

Forced Circulation Vacuum Evaporator System

Contents
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1  Scope. 1
L1 Project Description and Location 1
12 Equipment, Material, and Services Required
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14  Definitions 11
1.5  Mechanical Data Sheets 14
1.6 Safety/Quality Classifications 15

2 Applicable Documents 15
21 General 15
22  Codes and Industry Standards 15
23  Reference Documents 17
24 Reference Drawings / Data Sheets 18

3  Design Requirements 23
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3.3  Performance 27
34  Design Conditions 28
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38  Concentrate Pumps. 33
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3.10 Evaporutor Separator Vessels 36
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3.19 Lifting Requirements 45
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24590-PTF-IPS-MEVV-TPOOL, Rev 2
Forced Circulation Vacuum Evaporstor System

Contents
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4  Materials 47
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6  Inspections and Examipations 51
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6.7  Final Inspection 54

68  Inspection and Test Status e 54

6.9  Control of Nonconforming Items 54

7  Testing 54
71  Shop Tests _ 54

7.2 Integrsted Acceptance Tests ..mrrssssren. 55

8  Preparation for Shipment 56
8.1 General Requirements 56

8.2 Painting 57
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9  Quality Assurance : 60
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92  Quality Level {QL) Requirements....... &0

10 Configuration Management 61
11 Documentation and Submittals 61
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‘ . 24590-PTF-3PS-MEVV-TPOOL, Rev 2
Forced Circulation Vacuum Evaporator Systam

1 Scope

i1

1.2

Pag
24590-GO4R-FOO09 Rev 3 (/29/2004) ) Ref 24590-WTF-IDP-GO4B-00049

Project Description and Location

The Hanford Tank Waste Treatment and Tmmobilization Plant (WTP) is a complex of
waste treatment facilitics where the US Department of Energy (DOE) Hanford Sits tank
waste will be pretreated. and immobilized into stable glass form via vitrification.  The WTP.
Contractor will design, build, and startup the WTP. pretreatment and vitrification facilities
for the DOE Office of River Protection (ORP).. The waste treatment facilities will pretreat
and immobilize the low-activity waste (LAW) and high-level waste (HLW) currently stored
in underground storage tanks at the Hanford Site..

The Hanford Site occnpies an area of about 560 square miles and is located along the
Columbia River, north of Richland, WA in the U.S.A. The WTP Facility will be
constructed at the east end of the 200 East Arca of the Hanford Site. . The counties of
Benton, Franklin, and Cirant surround the Hanford Site,

Equipment, Material, and Services Required

This specification provides the requirements for the design, analysis, fabrication, quality

- assurance, inspection, testing, gualification, and Iabeling of three (3) forced circulation

vacum evaporator systems for use in the WTP Pretreatment Facility.. This specification
also provides the requinements for the supply. of services, manuals, instructions, procedures,
and other associated documentation,

The scope of work for. the Seller includes all work defined in this specification and its
addenda and attachments. . Work shall include, but is not limited to, the following:

12.1 Provide fully detailed designs, drawings, diagrams, supporting calculations,
supporting analyses, procedures, installation instructions, and all labor, materials,
equipment, and services necessary. to manafacture, test, inspect, label and

_package for shipment three (3) sets of the forced circulation vacuum evaporator
system hardware, including handling and servicing equipment, all fabricated to
appropriate NQA-1 reqnirements in accordance with all specification
reguiremenis, with the deliverables being reports, calculations, procedures, data
sheets, drawings and diagrams as outlined in this specification and the Material
Requisition (MR)... Refer to. tables below. for what shall be included as part of
evaporator systems to be provided.

-l



24590-GO4B-FO0019 Rev 3 (6/29/2004)

24590-PTF-3PS-MEVV-TP00], Rev 2

Forced Circulation Vacuuin Evaporator Systam

Waste Feed Evaporator (FEF) Systems

Eguipment Tag
Two (2) FEP Separator Vessels. Each vessel with support FEP-SER-00001A
structure, three layers of de-eatrainment trays, two layers of FEP-SEP-00001B
Two (2} FEP Rebotlers with Graylocs and PUREX nozzles FEP-RBLR-00001A
installed in accordance with this specification and stainfess steel | FEP-RBLR-00001B
steuctural support frames.
Twuo (2) FEP Recirculation Pumps. Each pump includes motor, | FEP-PMP-00009A.
pump scals, end adjustable speed drive. The pumpinletand | FEP-PMP-00009B
outlet pipe ends propased for butt welding.
Two (2) FEP Condenser skid, Each skid consjsting of Primary | FEP-COND-0000IA
Condenser, 15t stage steam ejector, Intercondenser, 2nd stage FEP-COND-00002A,
steam gjoctor, Aftercondenser and intcrconnecting piping. FEP-COND-00003A.
FEP-EJCTR-00040
FEP-EJCTR-00041
FEP-COND-00001B
FEP-COND-00002B
FEP-COND-00003B
FEP-EJCTR-00042
FEP-EICTR-00043
Ono (1) FEP Condeasate Vessel for both FEP systems. Vessel | FEP-VSL-00005
includes akirt and -
Two (2) FEP Condensate Pumps include base plate, motor, FEP-PMP-00006A.
variahle speed drive, and mechanical seal mounted on common | FEP-PMP-00006B
skid.
One (1) Antifonm Vesse] serves the FEP and TLY separators. AFR-TK-00001
Vessel includes skirt,
Three (3) Antifoam Pomps (common for FEP and TLP systems) | AFR-PMP-00006
with base plate and motor mounted on common skid, AFR-PMP-00007
— AFR-PMP-00008
Two (2) sets of FEP offgas piping 30” diameter from separstor | “Note 1”
| to Primary condenser. Piping includes pipe hangers. -
"Two (2) FEP Steam Conditiosing Assembly mmng ofs FEP-SKID-000064A,
steam supply flow control valve, desuperheater and flow FEP-SKID-00006B
element.
Four (4) lifing yokes, One lifting yoke for three (3) separator | *Note 17
vessels, two lifting yokes for three (3) reboilor and support
frame assemblins, and one lifting yoke for theee (3)
[ recirculation
Two (2) FEP Reboiler Steam Condensate Transfor Stations FEP-VSL-00021
including feve] tank, transfer pump and condensate recycle FEP-PMP-00010A
pump. FEP-PMP-00010B
FEP-VSL-00022
FEP-PMP-00011A
FEP-PMP-OM B

Note I: Staintcss stecl or plastic tags (foil strip is not scceptable) shall bs firmly attached by
stainless stect wire or stainleas stael screws to cach soparste item. Each tag shall be
stamped with, s & minimum: (1) Porchase Ordet Number, (2) Purchaso Order item

numbes, and {3) Equipment/Instrument Tag mumber.

Pag .2
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Treated LAW Evaporator (TLP) System

{ Equipment Tag
One (1) TLP Sepasator Vessel with support strocture, three TLP-SEP-000G01
layers of do-entrainment trays, two layera of mesh pads and
| Sprays. e

Opo (1) TLP Reboiler with Graylocs and PUREX nozzles TLP-RBLR-00001

installed in accordanice with this specification and stainless xtes]

structural support frame,

One {1) TLP Recirculation Pump including motor, pamp scals, | TLP-PMP-0000]

and adjustable specd drive. The pump inlet and outler pipo ends

prepased for butt welding.

Two (2) LAW SBS Feed Pumps with bawe platc, motor, pump | TLP-PMP-00003A,

scals, and adusiable speed drive. TLP-PMP-000058

Twe (2) TLP Concentrate Pumps with base plats, motor, pump | TLP-PMP-000 1A

seals. and adjustable speed drive. TLP-PMP-0001 1B

One (1) TLP Condenser akid consisting of Primary Condenser, | TLP-COND-00001

‘It stage steam cjector, [ntercondenser, 2nd stage steam ejector, | TLP-COND-00002

Aftercondonsor and intorconnecting piping. TLP-COND-00003
TLP-EICTR-00064
TLP-EJCTR-00067

One (1) TLP Condensate Vessel with support. TLP-VSL-00002

Two (2) Condeonsate Pumps includa base plate, motor, veriable ° TLP-PMP-00002A

speed drive, and mechanical sesd mounted on common skid, TLP-PMP-000028

One (1) set of offgas piping 30" diameter from Separater to “Noto 1™

Primary Condensor with pipe hangers.

One (1) TLP steam conditioning Assembly consisting of a TLP-SKID-00008

stcam supply flow control valve, a desuperheater and flow

element.

Ono (1) TLP Reboiler Steam Condensate Transfer Station TLP-VS1-00047

including lovel tank, tranafer pemp and condensate recyclo TLP-PMP-000)2A

pomap. TLP-PMP-00012B

Note 1: Stainless steel or plastic tags (foil strip is not acceptablo) shall be finmly attached by

stainjoss stee] wire or stainfess steel screws 1o cach separate item, Each tag shall bo stamped with,
asa minimum: (1} Purchase Order Number, {2) Purchase Order item numbser, and (3)

Equipment/Instrument Tag number.

Provide a guarantee that all equipment listed in section 1.2.1 will perform in
accordance. with the requirements of this specification and all referenced codes,
standards, and documentation in section 2 of this specification. Process warrnty
shall include demonstration of compliance of the Seller’s provided e
system during testing per section 7.2 of this specification with the boil-off and
decontamination factor requirements. . The process warranty. is provided with the

following conditions: (1) the evaporator systems are. operated per Seller’s

instructions within nntually agreed parameters and chemical analytes that are
representative of waste and process conditions, and {2) mmtual agreement that
foaming within the Separator Vessel is adequately. controlled by the Buyer-

supplied antifoaming reagent.

Perform sizing calculations and process performance modeling to ensure lhat
each component of the evaporator systems is properly specified to ensure desired

performance.

Page 3
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Provide the following nonreplaceable components/equipment which shall attain a
40-year life:

*  Separator vessels and all their internal parts {(exception made for demister
pad life).

*  Section of separator offgas pipework located inside the RS/C5 black
cells. :

Deleted,

Provide three (3) steam conditioning equipment skids necessary. to reduce plant
low-pressure steam of 40 psig and 286 °F to Seller’s provided optimal saturated
steam condition for reboiler operation. . Provide specifications (Le pipe diameter,
associated equipment and layout) for reboiler shell vacumm/vent line.

Provide specifications and data sheets during contract performance for Buyer to
procure the following equipment/components. .

s FEP feed pumps (FEP-PMP-00007A/B) .
s FEP concentrate pumps (FEP-PMP-00008A/B).

Provide evaporator skids, equipment, components, and structural supports with
the materials of constraction as specified per this specification and on the
attached data sheets in section 2 of the MR. The structural supports for
evaporator equipment shall match with Buyer’s provided embed layout.

Provide evaporatot systems that accommodate the wall penetrations, piping
layout, equipment dimension envelopes, and equipment locations as specified in
Appendices H, I, and J.

Provide stainless steel skid framing to match Buyer embed plates for all three
separator vessels, The vessel skid shall conform ta the proposed skid layout
dimensions shown in the Appendix F.

Provide below-the-hook lifting devices. for installation, commissioning, and
operation/maintenance of the demister pads assembly, reboiler, and recirculation
pump. . These will include lifting yokes, beams, fixtures, etc., according to Buyer
design constraints for remote handling, which will be provided in 30 % design
review stage. Seller is also to provide all special lifting equipment required for -
installation and maintenance of the. evaporator systems.

Provide seismic analysis for evaporator structures, systems, and components...
Seismic analysis shall also be performed for reboiler and support frame
assemblies.. Seismic model shall include: (1) vessel/equipment, (2) skid frames,
and (3) supporting posts.. For post/embeds locations and details, see. drawings
24590-PTF-DD-S13T-00023. thru -0030, 24590-PTF-DD-$13T-00049, 245%0-
PTF-S8-815T-00311 thra -00318, 24590-PTF-S8-S15T-00352, and 24590-PTF-
SS5-S15T-00354... For recirculation pumps, design inputs. such as allowable foads,
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acceleration, interface points shall be provided for Buyer to perform stractural
analysis. . Seismic response. spectra for the reboilers at the steel frame supports.

. are. provided in Appendix R. . The structural analysis will include dynamic
loading resulting from geismic excitation while the vessel is operating under
nonmal operating conditions. . Buyer will provide the appropriate seismic
respemse spectra and damping values for the performance of the seismic analysis. .
The seismic qualification of the. evaporator systems equipment and components
including their anchorage to the facility. structure shall be accomplished using
either Equivalent Static Analysis or Dynamic Analysis based on the
characteristics and complexity of the equipment/components.

1,213 Provide the thermal and static stress analyses for the evaporator structures,
systems, ancl components. . Seller shall also provide fatigee analysis to support a
40 year design life for the evaporator. sy stem... The fatigue analysis shall include
all calculations and all supporting data.. Buyer will provide the necessary cyclic
data for. Seller to perform an assessment regarding the fatigue. life of the
equipment. . However, Seller will be responsible for confirmatien that the cyclic
data has been accurately. imerpreted before proceeding with the. component
fatigue analysis.

1214 [Identify all interfaces and requirements for external connections with equipment
and services supplied by the Buyer. The interface system data parameters for use
in each of the evaparator systems shall include, as a minimum, the following: :

Feed (flow. rete @ 77 °F )

High pressure stcam (mass flow. rate @ 109 psig)
Low pressure steam (mass flow rate. @ 40.psig)
Service Water (flow rate)}

Antifoam (flow rate)

Instrument air (flow rate @ pressnre).

Cooling water. (flow.rate @ 75.°F)

Operating electrical (kW)

Installed electrical (kW)

" » & &+ % & 5 e 0

E

Steam Condensate (volumetric. flow rate & temperatore).
Process Condensate (volumetric flow rate & temperatore)
Vent Syster {mass flow. rat¢ & temperature)
Concentrate waste (volumetric flow. rate & temperature).

e & & @

1.2.15 Provide completed Instmment and Mechanical data sheets for all instruments and
equipment in the 60 % design review package, utilizing Buyer’s supplied
instrument data sheet samples attached in the section 2 of the MR as templates. .
Buyer. will procure the required instruments as detailed by the Seller’s contral
philosophy. documents (data sheets) for installation by. others. . Instrumentation
shall conform to. 24590-WTP-3PS-JQO7-T0001.. Seller’s design may differ from

Page 5
24590-GO4B-FOOU19 Rev 3 (6/20/2004) Ref: 24590-WTP-3DP-GO4B-00049



24590-PTF-3PS-MEVV-TPOGL, Rav 2
Forced Clrculation Vacuum Evaporator Systam

the Buyer proposed evaporator. Piping and Instrumentation sketches in Appendix
L of this specification.

1.2.16 Provide the following for instrumentation and controls of Seller’s supplied
evaporator systems, equipment, and components to support Seller’s software
development. . Any effect that the evaporator control strategy has on equipment
operating parameters (i.e., pump flow rates, line flushes, feed and concentrate
takeoff strategics, temperature, or pressure) will be mutually. agreed upon prior to
being implemented into the design.

P&IDs

instrument data sheets

Instrument loop diagrams

Instrument location diagrams

Control philosophies

Functional descriptions

Installation details

Ingtrument index which includes functional test and operational set points
Control and sequencing requirements

Instramentation and controls for. the FEP cvaporator feed and concentrate.

systems.

1.2.17 Provide a reliability analysis and documentation for each of the three (3)
evaporator. systems in accordance with the following:

12171

24590-G04B-FO0019 Rev 3 (6/29/2004)

A complete Failure Modes and Effects Analysis (FMEA) shall be
performed on all the equipment that falls within Seller’s scope of
supply. This shall include associated components such as vessels,
remote. handling equipment, pumps have associated valves, (for
isolation, for. maintenance, for cross-ties, etc.) that have clectronic
control system which are used for process variability (e.g., flow
rate). All support systems (e.g., powes, air, wates, steam, etc.) will

.be assumed te be 100 % reliable and will not be considered in the

FMEA. Structural failure modes will be limited to seismic events,
based on whatever seismic. analyses have been performed to support
the design. The FMEA shall follow. in MIL-STD-1629A as close as.
possible. . The equivalent standard actually used to perform the
FMEA shalt be provided as a reference (including version and year)
at the 60 % design review. Also, an explanation shall be included to
demonsirate how the standard has been applied. Faiture modes fora
reboiler are at least as follows: (1) pin hole, (2) crack, and (3) tube
rupture... In addition, Seller shall indicate the pogsibility of the
reboiler tbe rupture without precursor. of pin hole or crack..
Determination of the possibility. of reboiler. tube rupture withouta
precursor.of a pin hole or crack can be made with 2 qualitative
argument based on fracmre mechanics. . No stress analysis or fracture
mechanics calculations will be required to. support the qualitative
assessment... Failure modes for. the remamning components covered
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by.the FMEA shall be as determined by the Seller; however, the
basis for the failure mode shall be specified,

12072 Failure rate data for the purposes of an availability assessment
(performed by Seller) will be derived using the following hierarchy:

Supplier In-Service Data .
In-Service Data of similar equipment, preferably. in similar
applications

¢  Generic Documented Failure Rate Data — data taken from
recognized data sources, e.g., Dexter & Perkins, NPRD 1995, etc.

The specific data source shall be provided at the 60 % design review,

12173 A maintainability anelysis will be undertaken in concert with the
Buyer. . The analysis will address preventative and comective
maintenance activities and estimate the required majntenance for the
reboiler and appurtenances..

12174  Arecommended spare parts list, operations manuals, and
maintenance manuals shall be provided.

12175  Assume operations are 8,760 operating hours per year.

1.2.18 Provide an analysis of operating life for separator vessel, including its internal
demister pads, separation trays, and feed distribution, reboiler, and recircuiation
pump. Justify all assumptions and references.

12.19 Provide structural support requirements and recommended support locations. for
recirculation pamps (i.¢., load points, weight distribution, and maximum weight,
geometry of equipment, and location of center gravity).. In addition, identify.
arcas. that cannot be used as load points. . Equipment support locations shall be
mutuafly agreed with the Boyer due to remote handling requirements in the hot
cell.

1.2.208 Provide design and fabrication of three suppart frames for reboilers. The support
frame shall be welded to. the reboiler and designed ta force the thermal expansion
of all nozzles (PUREX and remote clamp connectors) upward. Upper. support
points can be maintained for a lateral gride support. The structural supports for
reboiler shal! meet BNI remoteability requirements. such as weight, remotely
‘removable, airlock sizing, crane and impact wrench specified in this document.

1221 Nozzles shall be located to % 1/4 inch diametric tolerance by. the hole in support
frame as relative to the master dowel of the reboiler and support frame assembly.
Nozzles shall be perpendicular / parallel within 0.5 degree or 1/4 inch whichever
is smaller relative to. the datom formed by the lower base plate of the, reboiler and
support frame assembly.

12.22 For reboiler nozzle locations, see Appendix P, Nozzles shall be located in
accordance with 1.2.21.
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1.2.23 Provide demonstration and recorded VHS format video tape for demister pad !
removal and replacement in Selicr shop test. Buyer shall be notified prior to
demonstration.

1224 Provide radiographic fitm with technique and reader sheets.. Exposed fitm must |
be sent, along with a copy of the technique and reader sheets in accordance with
section 3.of the MR... Film must be suitably packaged to preclude moisture and
handling damage.

1.2.25 Provide any necessary. special semote repair tools for the reboiler and support |
frame assemblies and recirculation pumps. Special tools shall not include tools
readily. availsble in the commercial market. Also, provide a list of commencially
available tools needed.

1.2.26 Provide final inspection of completed vessels. Buyer will not be designatinga |
representative to carry out final inspections of the vessels as described per Buyer
specification 24590-WTP-3PS-MVO00-TP001, Pressure Vessel Design and
Fabrication.

1.2.27 Provide personnel to perform dimensional measurements for reboiler and support |
frame assembly, and recirculation pumps at the Seller’s shop. . .

1.2.28 Provide certified reports for all components subject 10 any. heat treatment during [
marnnfactare.

1.2.29 Provide procedmes suggesting how the integrated testing of evaporator system |
functionality. be conducted by. Buyer at the Hanford jobsite. per section 7.2, of this
specification. . Technical support for installation, testing and commissioning will
be under a separate contract.

1.2.30 Provide design documents in progressively. complete package form. . Design |
reviews at 30 %, 60 %, 90 % and Final Design to. resalve all ontstanding issues
are. planned to include face-to-face discussions between Buyer’s personnel and
Seller’s personnel at Buyer’s location. Future meetings will be arranged afler
Design Review. Package Materials have been reviewed and meeting agenda have
been established.. The discussions are intended to help establish/clarify. interface
points in system requirements, review design/design progress, design documents,
exchange ideas/information, provide design direction. . See G-321-E Form for
document submittal requirements.

13  Work by Others

Any item not specifically listed as being supplied by the Buyer, shall be provided by. the
Scller.

1.3.1 Provide instaitation labor.
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13.2 Provide equipment shipmcnt,.‘unloading and storage at Buyer’s site.

13.3 . Provide Instrumentation and controls (including installation). Provide Buyer
- internal standards for digital contro! system equipment and will specify and
procure the control system equipment based on the necessary IO requitements
detailed by Seller.

134 | Instrument Jocation information for instrument location drawings.

13.5 Generate control logic in Buyer standard format using the final control loop
definitions, system interlocks and alerms, gystem control philosophies, and
control and sequencing requirements provided by. Seller.

1.3.6 Procure the digital control system components. . Buyer. will provide the “Device”
and “V/O” address.of the serial communications link for each instrument for.
inclugion in the Instrument Index.

13.7 Perform the inspection of dimensional measurement activities for separator
vessels, reboilers, and recircnlation pumps.

1.3.8 Perform remote handling verification test for reboilers and support frame
assemblies, recircalation pumps, and recirculation pipework jumper. functionality
at Buyer site. Lift tests shall be performed per section 3.19.8 by. Seller prior to
shipment.

13.9 Provide the apprapriate seismic response spectra and damping vatoes for Seller
to perform the evaporator equipment skid . (including reboiler and sapport frame
assemblies) seismic gnalyses..

1.3.10 Provide video/camera systemns for the Seller’s provided demister pad removal
gystems..

1.3.11 Provide heat tracing, seismic review, and any necessary uninterruptible power
supplies.

L3.12 Provide all the piping, instrumentation and controls for the antifoam systems pet
Seller design and specification.,

1.3.13 Provide all valves (including control valves) Iocated in the jumpers for remote
maintenance in the RS/CS hot cell. .

1.3.14 Provide design and fabrication for all piping, jumpers, and connectors for the. |
recirculation pipework. . This includes the piping connecting the separator. vessel
ta the recirculation pump, the recirculation pump to. the reboiler. nozzle, and the
reboiler nozzle to the separator. vessel for two FEP. evaporator. sy stems and the
TLP evaporator system.

1.3.15 Provide structural supports per. Seller’s stractural support requircments for three
recirculation pumps (FEP-PMP-G0009A/B and TLP-PMP-00001) and
recirculation piping/jumpers.
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24590-GO4B-FO0019 Rev 3 (6/29/2004) Ref: 24590-WTP-3DP-GOAB-00049



24590-PTF-3PS-MEVV-TPOO1, Rev 2
Forced Circulation Vacuum Evaporator System

13.16 Provide hot cell process equipment platform (PEP) for all reboiler and support
frame assentblies and recirculation pumps.

1.3.17 Provide the necessary. cyclic data for. Seller to perform an assessment regarding

. the fatigue life of the equipment. However, Seller will be responsible for
confiration that the cyclic data has been accurately interpreted before.
proceeding with the component fatigue analysis.

13.18 Provide remote handling verification test for reboiler and suppért frame.
assemblies, recirculation pumps, and recirculation pipework jumper.
functionality.

13.19 Provide all jumpers, jumper mounted equipment, and pipework connections to
the separator vessel (exciuding the sepavator offgas pipework) within the black
cell,

1.3.20 Provide all pipework between Seller’s provided skids (excluding the evaporator
separutor offgas pipework and piping connecting condenser skids and steam
ejectors).

1.3.21 Provide specification of process and utility. piping jumper interfaces and their
locations.

1.3.22 Provide Jumper stack-up tolerance study,
1.3.23 Provide shiclding for penetrations through the walls and floors.

1324 Provide hot cell remote handling equipment (inclading impact wrenches and
standard lifting equipment).

1.3.28 Provide specification for antifoam reagents.

13.26 Provide feed vessels (FEP-VSL-00017A/B and TLP-VSL-00009A/B).

1.3.27 Provide concentrate receipt vessels (UFP-VSL-00001A/B and TCP-VSL-00001).
1.3.28 Provide Vessel Vent system.

1.3.29 Provide steam condensate collection vessel, pump, and eductor. (refer to 1.2.7).

1330 Provide FEP feed pumps (FEP-PMP-00007A/B) and concentrate pumps (FEP-
PMP-00008A/B} (refer to 1.2.7)..

1331 Provide utility (i.c., air, stesm, cooling water) supply.systems. However, Seller
is responsible to provide steam condition skids for reboiler operation.

1.3.32 Interface drawings for evaporator equipment skids.
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14  Definitions

14.1

14.2

143

1.4.4

14.5

146

14.7

148

149

14.10

14.11

. Skid: A skid is a group of components that can be manufactared and installed as

avnit. These skid units are structorally sebf-supporting, allowing the skid to be
handled by crane. Whenever practical, skids will contain ell the equipment
associated with the process, including vessels, piping, and supports.

ALARA: As Low As Reasonably Achievable (ALARA) documentation
requizements apply. to systems, structures, and components (SSCs). that have the
potential to effect radiation doses, contamination levels, or releases 1o the
environment.

Buyer's Representalive(s). The Buyer’s designee(s), who. shall witness onsite
operations at the Seller and sub-seller sites and perform onsite inspections and
surveillances.

Black Cell (R5/C5). is a sealed concrete structure containing very. high radiation
and contzmination where human access is prohibited during the normal operating
lifetime. of the cell and maintenance is not performed in the cell.

CI: Uncontrolled Area,

C2: Controlled area.  Personnel must be verified free of contamination prior to
exit,

C3: Contamination classification for plant areas that are ordinarily free of
contamination, but have the potential of being contaminated.

C5: Contamination classification for plant areas that are considered high
contamination areas.. Access to C5 areas is not permitted.

Design Basis Earthquake (DBE}: A specification of the ground motion at the
site. . For the. WP site, the DBE is defined by horizontal and vettical acceleration
response specira anchored to a peak ground acceleration of 0.26g and 0.18g,

respectively..

Hot Cell (R5/C5): A voom that is restricted from personnel due to high radiation.
A hot cell is constructed with thick concrete walls usually lined internally with
stainless steel sheet. Process equipment located in the hot cell is connected to
wall nozzles vsing jumpers. . Process equipment in the hot cell is skid mounted
and designed for either remote maintenance using crane-mounted services o,
preferably, no mamtenance over the 40 year design life of the WTP.

Important to Safety (ITS): SSCs that serve to provide reasonable assurance that
the. facility can be operated without undue risk to the health and safety. of the
workers and the public. TS encompasses the broad class of facility. features
addressed (not necessarily. explicitly) in the top-level radiological, nuclear, and
procesa safety. standards and principles that contribute to the safe operation and
protection of workers and the public during all phases and aspects of facility.
operations (i.e., normal operation as well ag accident mitigation). ITS includes
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SSCs designated as Safety. Design Class (SDC), Safety Design Significant (SDS),
and Risk Reduction Class (RRC).

14.12 Jumper: A remotely removable section of pipework usaally incarporating
connector heads and some items of process equipment (i.e., valves, instruments,
etc.).

1413 Commercial Material (CM): SSC items and associated services (those that arc
not designated as SDC or SDS) that are mannfactured nsing standard commercial
practices.

14.14 Paragraph: When a paragraph of this specification, referenced documents,
referenced codes, or referenced standards is referenced in this specification, the
paragraph referenced and all subparagraphs and sub-subparagraphs of the
paragraph referenced shall be considered inclusive.

14.15 Quality Level I (QL-1): SDC.items. NQA-1 (1989) compliance is required.

1416 Qudlity Level 2 (QL-2): SDS items. QL-2 shall also be used to identify. other
items and activities for which NQA-1 (1989) compliance i required..

1.4.17 Rad: A unit of ¢nergy. absorbed from ionizing radiation, equal to 100 ergs per
gram or 0.01 joules per kilogram of irradiated material.

14.18 RiskRedgcﬁm Class: RRC 88Cs are ITS SSCs that are neither SDC nor SDS..
14,19 R!:Unrestricted area.
1.4.20 R2: Radiation controlled area. . -

1.4.21 R3: Radiatior classification for plant areas considered average. Contamination
area requiring anti-contamination clothing for. entry. . At early design stages,
when insufficient information is available regarding worker occupancy, an initial -
target radiation level of 2.5 mRad/hr is to be used for the R3 classification.

1.4.22 R4: Radiation arca (maximum).

1.4.23 RS: Radistion classification for areas considered to be high or very high radiation
areas,

14.24 Reboiler and support frame assembly:.. Reboiler and pipe work up to and
inchading PUREX nozzles, remote clamp connector hubs, and all pennmently
attached frame work,

14.25 Safety Design Class (SDC):. SSCs that, by performing their specified safety.
fanction, prevent workers or the maximally exposed member. of the public from
receiving a radiological exposure that exceeds the accident exposure standards
defined in the Safety. Requirements Document (SRD).. SDC also applies to those
features that, by functioning, prevent the worker or maximally. exposed member.
of the public from receiving a chemical exposure. that exceeds the ERPG-2
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(ATHA 1988) chemical release standard, . Those features credited for the
prevention of a criticality event are also designated as SDC.

14,26 Safety Design Significant (SDS): SSCs needed to achieve complisnce with the |
radiological or chemical exposure standards for the public and workess during
normal operation; and SSCs that can, if they. fail or malfunction, place frequent
demands on or adversely. affect the function of SDC SSCs.

14.27 Seismic Category I (SC-1j: Equipment/ianks important to safety, which havea |
seismic safety function. For the design of Seismic. Category I cquipment/tanks,
no credit for inelastic energy. absorption is allowed.. Seismic Category I
cquipment/tanks shall be fimctional during and after a Design Basis Earﬂ:quahe
(DBE).

1.4.28 Seismic Category I (SC-II): Equipment/tanks important to safety whose failere |
during a seismic. event conld prevent a Scismic Category. I structare, system, or
component (SSC) from performing its scismic safety. function. . For the design of
Seismic Category II equipment/tanks, credit for inelastic encrgy absorption is
allowed. Seismic Category 11 equipment/tanks shall maintain control and .
confinement of hazardous materials during and after a Design Basis Earthquake
(DBE), but d» not need to be functional.

14.29 Seismic Category Il Equipment (SC-IH): (a) SDC and SDS SSCs thatdonot |
have a natural phenomena hazard (NPH) safety. function. . (b) SSCs that have a
seismic. safety function solely because they protect workers and members of the
public from exposure to chemical hazaxds... (c) RRC SSCs that provide primary
confinement of significant inventories of radioactive materials, but in amouvnts
less than quantities that require an SDC or. SDS designation,

1.4.30 Seismic Category IV (SC-1¥). RRC. SSCs that have been designated as RRC.do |
not provide primary confinement of significant inventories of radioactive
materials.

1431 Special Tools: Any.tooling which is not commercially. available required to B!
perform maintenance on the cvaporator. system.

14.32 Acronyms
« ALARA As. Low As Reascnably Achievable
s AISC American Institute of Steel Construction
= ANSI American National Standards Institute
« ASD Adjustable Speed Drive
e ASD Mammal of Steel Consiruction (Allowable Stress Design).
» ASME American Society. of Mechanical Engineers
+ ASNT American Society of Nondestructive. Testing
¢ ASTM American Society. for Testing and Materials
« AWS | American Welding Society
e CFR . Code of Federal Regulations
« CM Commercial grade.
« DBE Design Basis Earthquake
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DOE

FEP
GPM

LAW

MDS
MR .
MSDS
NDE
NPS
NQA
OBE
ORP
PEP.
PM1
P&ID
PTF.
QA
QAP
QAM
QL
RRC
SBS
SDC
SDS

SSCs |
" SSPC.
RPP-WTP
TID
TLY
SC.
SDDR |
3G
UBC
WT.%
WTP

¢ & ¢ 9 & & & 5" " & 0 % &0 S E e P P e e YD

1.5  Mechanical Data Sheets

24590-PTF-3P5-MEVV-TPOOL, Rav 2
Forcad Circulation Vacuum Evaporator System -

US Department of Energy

Department of Transportation .

Waste Feed Evapomtor Process System
Gallons per minute

Important to Safety

Low-Activity Waste

Molarity.

Material Data Shect

Material Requisition

Material Safety. Data Sheet
Nondestructive Evaluation/Examination
Nominal Pipe Size

Nuclear Quality. Asgurance .

Operating Basis Earthquake

DOE Office. of River Protection

Process Equipment Platform

Positive Material Identification

Piping and Instrumentation Diagram
Pretreatment Facility

Quality Assurance

Quality Assurance Program

Quality. Assurance Manual

Quality. Level

Risk Reduction Class

Submerged Bed Scrubber .

Safety. Design Class

Safety Destgn Significant

Seismic. Category

Structures, Systems, and Components
‘The Society. for Protective Coating
River Protection Project-Waste Treatment Plant
Total Integrated Dose

Treated LAW Evaporator. Process System.
Seismic Category

Supplier Deviation Disposition Request
Specific Gravity..

Uniform Building Code

Weight percent

Hanford Tank Waste Treatment and Immobilization .
Plant '

Specific design parameters and requirements for evaporator components will be shown on
the individnal Mcchanical Data Sheet (MD'S) in section 2 of the MR.. The data shall be
considered as preliminary. Seller shail verify. thermal, hydraulic, mechanical and process
designs. Where necessary, the Seller shall change the data in order to. furnish complete

24590-G04B-FO0019 Rev 3 (6/20/2004)

Page 14
Ref: 24590-WTP-3DP-G04B-00049



- 24590-PTF-3PS-MEVV-TPDOY, Rav 2
Forced Circulation Vacuum Evaporstor System

thermal, hydraulic, mechanical, and process guarantees. Any. difference between Seller’s
final design and Buyer’s preliminary data shall be brought to Buyer's attention for
resolution and approval... Seller. shall supply. evaporator components that meet specified
materials of construction, quality level, and seismic category as described on the MDS.
The nominsl feed chemistries used for the design should be based on Appendix A and B of
thig specification. Process design of the evaporator system is given in Appendix D of this
specification.

16  Safety/Quality Classifications

1.6.1 The quality level (QL) and seismic. category. (SC).of the major components of the
gvaporator system are specified on the data sheets in seciion 2 of the MR, and
Appendix E of this specification.

1.6.2 Seismic category. (SC) classification requirements are specified in 24590-WTP-
3PS-S890-TN001, Specification for Scismic Qualification of Seismic. Category
VI Equipment and Tanks and 24590-WTP-3PS-FB01.T0001, Specification for
Seismic. Qualification for Seismic Category III/IV Equipment and Tanks.

2 Applicable Documents

21 General

21 1 ‘Work shall be done in accordance with the referenced codes, standards, and
documents listed below, which are an integral part of this specification.

21.2 When specific chapters, sections, parts, or paragraphs are listed following a code,
industry. standlard, or. reference document, only those chapters, sections, parts, or.
paragmphs of the docement are applicable and shall be applied. If a date or
revision is not listed, the latest issue, including addenda, at the time of award
shall apply.  Pre-approved acceptable alternate editions are listed in section
4.2.12. Forcodes and standards listed below, the specific revision or effective
date of codes and standards that they. incorporate by. reference (danghter codes
angd standards), shall be followed. When more than one code, standard, or
referenced document covers the same topic, the requirements for all must be met
with the most stringent governing. For commercial grade quality. items, Seller
may use any year of the ASME or. ASTM standards for materials.

22  Codes and Industry Standards
221 ASME B31.3-1996, Process Piping

222 ASME B16.5-1988, Pipe Flanges and Flanged Fiitings NPS. lIZ Through NPS 24
Addenda A

223 ASME B16.47-1990, Large Diameter Steel Flanges NPS 26. through NPS 60.
Addenda A

Page 15
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224
225

2.2.6

2.2.7

228
229

2210

2.2.11

2212

22.13
2204
2215

2236

2.2.17

22.18
2219

22.20

2221
2222
2223
2224

24590-PTF-3PS-MEVV-TPODL, Rav 2
Forcad Circulation Vacuum Evaporator Systam

ASME B18.15-1985, Forged Eye Bolts

ASME Boiler and Pressure Vessel Code, Section VIII, Div. 1, Rules for
Construction. of Pressure Vessel

ASME Boiler and Pressure Vessel Code, Section IX, Welding and Brazing
Qualifications

ASME NQA-1-1989, Quality Assurance Program Requirements for Nuclear
Facility Applications

ASME Y14 .100, Engineering Drawing Practices
AISC ASD, 9th Edition, Manual of Steel Construction, Allowable Stress Design

AISC N690-1994, Specification for. the Design, Fabrication, and Erection of
Steel Safety-Related Structures for Nuclear Facilities

ANSI N14.6, For Radioactive Materials-Special Lifting Devices for Shipping
Containers Weighing 10,000 Pounds (4500 kg) or More

ASTM F593, Standard Specrﬁcauon for Stainless Steel Bolts, Hex Cap Screws,
and Studs

ASTM F594, Standard Specification for Stainless Steel Nuts
AWS D1.6, Structural Welding Code-Stainless Steel
AWS D9.1, Sheet Metal Welding Code

IEEE Std 1023, IEEE Guide for the Application of Humsn Factors Engincering
to Systems, Equipment, and Facilitics of Nuclear Power Generating Stations -

MIL-STD-1629A, Military Standard, Procedures for Performing A Failure
Mode, Effects and Criticality. Analysis

UBC-1997, Uniform Building Code
10 CFR 835, Occupational Radiation Protection

49 CFR 173, General Requircments for Shipments and Packaging. . Code of
Federal Regulntions. . U.S. Department of Transportation, Washington, D.C.

29 CFR 1910, Occupational Safety and Health Standards

NFPA 101, Code for Safety to Life from Fire in Buildings and Structures
NFPA 70 -1999, National Electric Code

SSPC-SP10, Near. White Metal Blast Clezning
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: 24590-PTF-3PS-MEVV-TPOOL, Rev 2
Forced Circulation Vacuum Evaporator System

2.2.25 SSPC-SP11, Power Tool Cleaning to Bare Metal

22.26  WAC 296-24, General Safety. and Health Standards

2.2.27 595, Colors {Jsed in Government Procurement

2228 E709, Standard Test Method for Magnetic Particle Examination

23 Reference Documents

231 Interfacing References

23.1.1
2312
2313

2314

2315

23.1.6

23.1.7

. 2318

2319
23.1.10

23111

24590-GO4B-FOO019 Rev 3 (6/26/2004)

24590-WTP-3PS-G000-T0001, General Specification for Supplier
Quality Assurance Program Requirements

24590-WTP-3PS-GO0O-TP002, Specification for Positive Material
Identification (PMI)

24590-WTP-3PS-G000-T0003, General Specification for Packaging,
Shipping, Handling, and Storage Requirements

24590-WTP-3PS-NWPO-T0001, Engineering Specification for
General Weldmg and NDE Requnements for Supplier Fabncated
Piping

24590-WTP-3PS-P000-T0001, Engineering Specification for Piping
Material Classes General Description and Surnmary.

24590-WTP-3PS-S500-T0002, Engineering Specification for
Welding of Structural Stainless Steel and Welding of Structural
Carbon Steel ta Structural Stainless Steel

24590-WTP-3P5-88%0-T 0001, Specification for. Seismic
Qualification of Seismic. Category. /Il Equipment and Tanks

24590-WTP-3PS-FB01-T0001, Engincering Specification for
Structural Design Loads for Seismic, Category. TIL & IV, Equipment
and Tanks

24590-WTP-3PS-EVV1-T0001, Specification for Low. Volage
Adjustable Speed Drives

24590-WTP-3PS-MUMI-T0002, Specification for Low Voltage
Induction Motors

24590-WTP-3PS-MPCO0-TP002, Engineering Specification for
General Centrifugal Pumps to. Meet Requirements of ASME
B73.1M-1991 and ASME B73.2M-1991 for Commercial (CM).
Components

Page 17
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23.1.12

23.1.13

23.1.14

23.1.18

23.1.16

2.3.1.17

23118

2.3.1.19

23.1.20

2.3.1.21

23.1.22

24590-PTP-3PS-MEVV-TPOOY, Rev 2
Forced Circulation Vacirum Evaporator System

24590-WTP-3PS-M000-TC002, General Specification for
Mechanical Handling Equipment Design and Manufacture

24590-WTP-3P5-MJJ0-T0001, Enginecring Specification for Lifting
Beams for Mechanical Handling Equipment Important to Safety
Quality Level I

24590-WTP-3PS-MV00-TP001, Engineering Specification for
Pressure Viessel Design and Fabrication

245%0-WTP-3PS-MV(0-TP002, Engineering Specification for
Seismic Qualification Criteria for Pressure Vessels

24590-WTP-3PS-MES{-TP(01, Engineering Specification for Shell
and Tube Heat Exchangers

24590-WTP-3PS-MVB2-T0001, Engineering Specification for
'Welding of Pressure Vessels, Heat Exchangers, and Boilers

24590-WTP-3PS-JQO7-T0001, Engineering Specification for.
Instrumentstion for Package Systems

24590-WTP-3PS-PS02-T0001, Engineering Specification for Shop
Fabrication of Piping

24590-WTP-3PS-5500-T0001, Engincering Specification for
Welding of Carbon Structural Steel.

24590-WTP-3PS-EKPO-T0001, Engincering Specification for
Electrical Requirements for Packaged Equipment

24590-WTP-3PS-PPO0-T0002, Engineering Specification for
Dimensional Record Program.

23.2 Developmental References

2321

2322

2323

24590-PTF.3YD-FEP-00001, System Description for Waste Feed
Evaporation Process (FEP)

24590-PTF-3YD-TLP-00001, System Desctiption for Treated LAW.
Evaporation Process (TLP) .

24590-WTP-3PS-MV00-TP003, Engineering Specification for
Pressure Vessel Fatigue Analysis

24  Reference Drawings / Data Sheets

241  24590-WTP-MV-M59T-00001, Pressure Vessel Tolerances Standard Detailg

242  24590-WTP-MV-MS9T-00007, Thermowell Connection Standard Details

24390-G04B-FO0019 Rev 3 (6/29/2004)
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243
244
245
246
24.7

2438
249

2410
24.11
24.12
$24.13

24.14
2415
24.16
24.17
2418
24.19
2420

24.21
24.22

24.23

24590-PTF-3PS-MEVV-TP0O1, Rev 2
Forced Circulation Vacuum Evaporator System

24590-WTP-MV-M59T-00009, Lifting Lugs Standard Details

| 24590-WTP-MV-M59T-00010, Tailing Lug Standard Details

24590-WTP-MV-MS59T-00011, Wash Rings Standard Details
24590-WTP-MV-M59T-00012, Grounding Lug Standard Details

24590-WTP-MV-M59T-00016001, Vessel Connections Standard Details Sheet 1
of 3

24590-WTP-MV-M59T-00016002, Vessel Connections Standard Details Sheet 2
of 3

24590-WTP-MV-M59T-00016003, Vessel Connections Standard Details Sheet 3
of 3

24590-WTP-MV-MS59T-00017, Vessel Inspection Manway. Standard Details.
24590-WTP-MV-M59T-00018, Vessel Name Plate Standard Detasts
24590-WTP-MV-M59T-00026, Anchor. Bolt Chair Details for Vertical Vessels

24590-WTP-M0-M10T-00004, HLW & PTF Vitrification Systems HSH, RWH,
PFH, PIH Design Proposal Drawing 3 Ton Capacity. Lifting Hook

24590-WTP-M6-50-P0001, P&ID. Symbol and Legend Sheet 1.of 6
24590-WTP -M6-50-P0002, P&ID Symbol and Legend Sheet 2 of 6
24590-WTP -M6-50-P0003, P&ID Symbol and Legend Sheet 3 of 6
24590-WTP -M6-50-P0004, P&ID Symbol and Legend Sheet 4 of 6,
24590-WTP -M6-50-P0005, P&ID Symbol and Legend Sheet 5.of 6
24590-WTP -M6-50-P0006, P&ID, Symbol and Legend Sheet 6 of 6

24590-FTF-P1-PO1T-P00D1, Pretreatment Building General Arrangement Plan at
EL *-0"

24590-PTF-P1-PO1T-P0002, Pretreatment Building General Arrangement Plan at
EL 28°-0" '

24590-FTF-P1-POLT-P0O0O7, Pretreatment Building General Arrangement
Section A-A

24550-PTF-Pi-PO1T-PO008, Pretreatment Building General Arrangement
Section B-B
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24.24
2425
24.26
2427
2428
24.23
2430
2431
2432
2433
2434
2435
24.36
2437
2438
2439

24.40
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245980-PTF-3PS-MEVV-TPDOL, Rev 2
Forced Clrculation Vacuum Evaporator Systam

24590-PTF-P1-PO1T-P0009, Pretreatment Building General Arrangement
Section C-C

24590 YFF-P]-PO]T-POOIO Pretreatment Bmldmg General Arrangement
Section D-I '

24590-PTF-P1-PO1T-P00! 1, Pretreatment Building General Amngment
Section E-E

24590-PTF-P1-PO1T-P0012, Pretreatment Building Genm'al Armrangement Sect.
F-F and Sect. G-G

24590-FTT-P1-PO1T-P0013, Pretreatment Building General Asrangement Sect.
H-H and Sect. J-J

24590-PTF-P1-PO1T-P0014, Pretreatment Building General Armngenwnt Sect.
K-K and Sect. L-L

24590-PTF-P1-PO1T-P00O15, Pretreatment Building General Arrangement Sect.
M-M and Sect. N-N

24590-PTF-P1-PO1 T-P0016, Pretreatment Building General Arrangmem Sect.
P-Pand Sect. Q-Q

24590-PTF-F1-PO1T-P0017, Pretreatment Building General Anang;.nem Sect.
RR

24590-PTF-DD-S13T-00022, Pretreatment Facility. Structural Concrete
Embedments Key Plan Elevation 0 ft - 0.in

24550-PTF-DD-S13T-00023, Pretreatment Facility Structural Concrete
Embedments Key. Plan Elevation 0ft —0.in Sh 1.

245%0-PTF-DD-S13T-00025, Pretreatrnent Facility. Structural Concrete
Embedments Plan EI0ft - 0.in Sh 3

24590-PTF-DD-S13T-00026, Pretreatment Facility. Structural Conr,reté
Embedments Plan El 0ft =0 in Sh4

24590-PTF-DD-S13T-00027, Pretreatment Facility. Structural Concrete’
Embedments Plan Elevation 0 ft—0.in Sh 5

24590-PTF-DD-S13T-00028, Pretreatment Facility Stmctural Concrete
Embedments Plan Elevation 0. ft - 0in Sh 6

224590-PTF-DD-S13T-00029, Pretreatment Facility Structural Concrete
Embedments Plan El. 0’0" Sh 7

24590-PTF-DD-5813T-00030, Pretreatment Facility Structural Concrete:
Embedments Flan El, 0°-0”. 5h 8




2441

2442

2443

24.44

2445

2.4.46

2447

2448

2449

24.50

2451

2.4.52

2453

24.54

24.55

2.4.56

24,57

245%0-PTF-IPS-MEVV-TPODY, Rev 2
Forced Circulation Vacuum Evaporator System

24590-PTF.-DD-S13T-00031, Pretreatment Facility. Structural Congrete
Embedments Plan EL (°-0" Sh 9.

24590-PTF-DD-S13T-00036, Pretreatment Facility. Structural Concrete
Embedments EL 0 ft — 0 in Vessels Sh 1

.24550-PTF-DD-813T-00039, Pretreatment Facility. Structural Concrete

Embedments EL O ft -- 0. in Vesseis Sh 2

24590-PTF-DD-S13T-00042, Pretreatment Facility Structural Concrete
Embedment Details EL 0 ft - ( in Vessels Sh 1

24590-PTF-DD-S13T-00043, Pretreatment Facility Structural Concrete
Embedment Details EL 0.ft - 0.in Vessels Sh 2

24590-PTF-DDD-S13T-00044, Pretreatment Facility Structural Concrete:
Embedment Details EL 0.ft — 0.in Vessels Sh 3

24590-PTF-DD-S13T-00047, Pretrestment Facility. Structaral Concrete
Embedment EL 0 ft — 0 in Misc. Shl

24598-PTF-DD-813T-00049, Pretrcatment Facthty Structural Concrete
Embedment EL 0 R — OmMisc Sh3

24590-PTF-MJD-PIH-00001, Mechanical Handling Data Sheet for Overhead
Mast Power Manipulator

2459G-PTF-M0-PIH-C0008, Pretreatment System. PTH Design Proposal Drawing
30 Ton Capacity Lifting Hook

24590-WTP-M6]-P23T—0005_6, WTP Details Lower Holder Bottom Qutlet
Electrical Connector.2”

24590-PTF-$8-515T-00311, Pretreatment Facility. Structural Misc. Support Steel
EL 0’0" Plan Sh 1

24596-PTF-55-815T-00312, Pretreatment Facility. Structural Misc. Support Steel
ElL 0°-0” Plan Sh 2

24590-PTF-S5-515T-00313, Pretreamment Facility. Structural Misc Support Steel
ELO<0”PlanSh 3

24590-PTF-SS-515T-00314, Pretreatment Facility Structural Misc Support Steel
ELC-0"Plan Sh 4

24590-PTF-SS-S15T-00315, Pretreatment Facitity. Structeral Misc. Support Steel
El. @-0" Plan Sh 5

24590-PTF-SS-S15T-00316, Pretreatment Facility Structural Misc Support Steel
EL 0°-0” Plan Sh 6
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2.4.58
2.4.59
2.4.60
2.4.61
24.62
24.63
24.64

2.4.65
2.4.66

2.4.67

2.4.68

2.4.69
24.70
24N
2472
24.73
2.4.74

24.75

24590-PTF-3PS-MEVV-TPOD1, Rev 2
Forced Circulation Vacuum Evaporator System

24590-PTF-5S-S15T-00317, Pretreatment Facility Structural Misc Support Steel
El 00" Plan Sh 7

24590-PTF-55-515T-003 18, Pretreatrnent Facility Structural Misc Support Steel

ELO0’-0”"Plaa Sh 8
5 -5 18T .' Y3

24590-PTF-BR-813F-00352, Pretreatment Facility Structural Mlsc Support Steel

Details Sh 3
$5 -S15T O Vb oy

24590-PTF-BD-313T-00354, Pretreatment Facility Structural Misc Support Steel
Details Sh 5

24590-WTP-M61-P23T-00056, WTP Details Lower Holder Bottom Qutlet
Electrical Connector 27,

24590-WTP-M61-P23T-00057, WTP Assembly Lower Holder Electrical
Connector 2 Inch,

24590-WTP-M61-P23T-00005, WTP Details - Nozzles PUREX Male Comector
1”’ 2;” 37, 4

24590-WTP-M61IN-P23T-00006, Nozzles PUREX Connector 1”, 27, 3", 4*

24590-WTP-M61-P237-00040, WTP Details - Kickoff Plates PUREX Connectar
l”, 2”, 3”’ 4”

24590-WTP-M61-P23T-00057, WTP Assembly Lower Holder Electrical
Connector 2 Inch.

24590-WTP-P61-P27T-00001, WTP Standard Jumper Details

24590-PTF-M6-FEP-P0001, P&ID - PTF Waste Feed Evaporation Process
System Evaporator Feed Vessels FEP-VSL-00017A/B.

24590-PTF-M6-FEP-PO002, P&ID - PTF Waste Feed Evaporabun Process
System Separator FEP-SEP-00001A.

24590-PTF-M6-FEP-P0003, P&ID - PTF Waste Feed Evaporation Process
System Condensers & Condensate Collection FEP-VSL-00005.

24590-PTF-M6-FEP-P0004, P&ID - PTF Waste Feed Evaporation Process
System Separator FEP-SEP-00001B.

245%90-PTF-M6-FEP-PO0S, P&ID - PTF Waste Feed Evaporation Process
System Condensers.

245%0-PTF-M6-TLP-P0001, P&ID - PTF Treated LAW Evaporation Process
System LAW SBS Condensate Receipt TLP-VSL-00009A & 9B. -~

24590-PTF-M6-TLP-P0002, P&ID - PTF Treated LAW Evaporation Process
Syster Condensate Collection TIP-VSL-00002,
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24.76

24.77

24590-PTF-3PS-MEVV-TP001, Rov 2
Forced Clrculation Vacuum Evaporator System

24590-PTF-M6-TLP-P0003, PRID - PTF Treated LAW Evaporation Process
System Separator TLP-SEP-00001.

24590-PTF-M6-STR-00001, P&ID - PTF Strontium Nitrate, Sodium
Permanganate, and Anti-foam Reagent Distribution (CM).

3 Design Requireméhts

3.1 General

jaa

31.2

313

314

315

316

3.1.7

As Low As Reasonably Achievable (ALARA) principles shall be factored into
the design and maintenance of the evaporator systems per 10 CFR 835,
Occupational Radiation Protection.

Unless otherwise specified, the evaporator systerns shall be designed and
fabricated per applicable documents listed in section 2.0 of this specification, and
the data sheets in section 2 of the MR. No changes, substitutions, or deviations
shall be made without Buyer’s concurrence.

The evaporator system design shall comply with the requirements stipulated in
this specification. Seller shall conform with Buyer’s requirements for hot ceil
wall penetrations, recirculation piping/jumper configuration, layout, dimension,
location as shown in the Appendices 1, J, and K. Seller shall confirm locations
for all evaporator equipment are adequate for system functionality. Seller shall
submit any variances to these requirements during design review stage for
concurrence,

The evaporator piping and instrumentation sketches provided in the Appendix L
of this specification illustrate the conceptual piping and instrument control of the
evaporator systems. All evaporator systems or components shall have adequate
control features to bring evaporator operations to a safe and stable ‘shutdown’
condition during an abnormal event. Seller’s control design philosophy can
differ from Buyer’s conceptual control; however, the Seller’s control system
design shall conform to Buyer’s specification 24590-WTP-3PS-JQ07-T0001.

General Arrangement drawings should be used to convey approximate equipment
locations for skids. Equipment locations shown in the Appendices 1, J, and X
shal! be maintained unless the design dictates an alternate location.

The Seller shall be responsible for the evaporator system design including
component specification such as design parameters, sizing, pipe support loads,
pipe hangers, anchors, pipe slopes and environmental protection (temperature,
humidity, ete.) as required,

A means shall be provided to avoid accumulation of settled solids {e.g., sparging
or removal of separator contents) in event of recirculation pump failure.
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31.9

3.1.10

311

3.1.12

3.1.13

31.14

3.1.15

1116

3117

3.1.18

24590-PTF-3PS-MEVV-TPOD1, Rev 2
Forced Circulation Vacuum Evaporstor Systam

All heat exchangers including reboilers and condensers shall comply. with ASME
section VIII and TEMA stendard, Class B. . “Code Stamp” shall be pmwded for
all Seller’s provided heat exchangers,

Seller shall comply. with nozzle loading requirements specified in the 24590-
WTP3PS-MV00-TPO0L, Engineering Specification for Pressure Vessel Design
and Fabrication,

Gusset plates cannot be utilized to accommodate the required nozzle loading on
safety. class vessels and heat exchangm's

The equipment shall be designed such that personnel sound level exposure :
outside of RS/CS5. area shall not exceed 85 dBA. . Seller shall clearly. state how the
specified sound level Emit will be met.

All calcnlations, modeling, analyses, drawings, and docmnematlon shall wtilize
U.S. customary. nnits.

Design of the evaporator systems shall incorporate the latest and best proven
technology, vomponents, and matcrialy for the required service conditions and
performangce.

The evaporalor system model analysis, thermal analysis, design analysis, aod
seismic analysis shall be verified such that the final system, equipment and
component design meet the requirements of this specification as well as its
addenda and attachments.

Evaporator system equipment shall be fumished as discrete skid momnted units
that are ready to integrate with the Buyer’s structures, systems, and components.

The evaporator systems shali be identical in component count, capacity, and
mode of operation and shall vtilize common component types and equipment
manufacturers.

The FEP and TLP Evaporator. systems shall be designed in accordance with
following feed conditions:.

Design FEP feed flow. of 50.gpm .
Design TLP feed flow of 38
Design feed temperature of 77 °F
Waste feed pHof 11 - 14

LAW SBSpHof 6.8

Normal design cooling water tzmperature of 75. °F with a peak summer
maximum of 83 °F. shall be used for designing/sizing alt condensers.. The
cooling water temperature of 75 °F is valid for. 85.% of the time through a year.
During 15 % of the time when cooling water temperature is above 75 °F, the TLP.
evaporator system can be operated at a higher temperatures (Le., 1.2 psia, 127 °F
~ 131 °F).. This operating strategy. is for shott term operation and is to minimize.
cooling water flow,
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3.1.19 Evaporator systems and components should be designed to prevent the migration
of contamination into the utility / reagent systems.

3.1.20 Human factors and ergonomics shall be designed into all evaporator equipment .
requiring manmal operations per IEEE Std 1023, IEEE Guide for the Application
of Human Factors Engineering to Systems, Equipment, and Facilities of Nuclear
Power Generating Stations.

3.1.21 Quality level, seismic category, materials of construction, design pressure, and
design temperature shall be in accordance with the data sheets in section 2 of the
MR and Appendix E of this specification. If a change fo the requirements for
materials and/or the equipment types to be used during the execution of the
contract is dictated because of design analyses, then the Seller. is required to
provide Buyer its reccommendation for review and concurrence priar to
incorporation into the design of the evaporator systems.

3.1.22 All equipment in evaporator. systems requiring maintenance or removal shall
have flushing and draining capability. to facilitate decontamination, . Design
features shall minimize the necd for. decontamination by. including skiping
features, replacing sharp bends with gradual bends, etc. where practical,
consistent with ALARA practices.

3.1.23 Provision for temperature instrumentation shall be jumper nozzles incorporating
the required thermowell details.

31.24 Nozzle and flange alignment shall be within + 0.5 degrees of design
specifications.

3.1.25 Jumper nozzle connections shall be included in the evaporator, systems to
interface with the Buyer supplicd jumpers. . Location and details of the
connections shall be per Appendix P.

3.1.26 The reboiler support frame detail sketches provided in the Appendix P of this
specification illustrate the conceptual design to support remoteability.

3127 Seller’s reboiler frame design shall not protrade into the ¢crane path as specified
in Appendix P.

3.1.28 The bub type (remote clamp) connectors and PUREX nozzles are the only.
govemment-furnished equipment, which will be sent to. Seller for installation.
Buyer will provide Seller hydro. test blanks for. the remote clamp connectors
{Grayloc) and the remote PUREX and other connectors for installation on the
axial flow purnps and reboilers,

3.1.29 Nozzles for reboiler and support frame assemblies are to be designed to maintain
positionat folerance during operational loading conditions and mamtain stractural
integrity. during and aficr a DBE. Preliminary loading information for the nozzle
Joads at Grayloc connections on the reboilers are provided in Appendix P,
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3.1.30 All adjustable speed drives for. pumps can be designed for non-radiation
environment. .

3.1.31 Seller’s fabrication drawings shall be used as the document of record for
fabrication of the components. . Seller’s specification drawings are not required to
be revised and maintained in total agreement with approved t‘abncatxon drawings,

3.1.32 Regarding Buyer's specification 24590-WTP-3PS-G0O0-T0003, Engineering
Specification for Packing, Handling, and Storage requirements, the centex of
gravity and sling points are not needed for off-gas piping picces and separator
vessel support towers because they. are awkward hollow. parts that da not allow a
meaningfu] center of gravity to be determined or designed. Multiple sling
configurations are possible to affect a successful lift and should be at the
discretion of site construction sapervisor.

3.1.33 Seller shall provide evaporator systems in the. skids for ease of transportation,
installation, and replacement. Seller is responsible for equipment skid sizing and
layont to fit Buyer's facility. . For the baseline design, each evaporator system
will comprise the following skids:

Separator. vessel skids

Reboiler and support frame assemblies.

TLP feed pumps skid

TLP concentrate pumps. skid

Primary condenser skids

Secondary condenser skids which inctudes inter-condenser, aﬁu-

condenser, and steam ejector .

Process condensate skids which includes vessel and pump

» Steam conditioning system which includes a pressure reducing valve and
controt and a desuperheater

¢ Antifoam skids which include vessel and pumps

* 5 8 » 8 0

-

3.2 Basic Function

The evaporator systems employ. forced circulation and vacuum evaporation.. The Waste
Feed Process (FEP) evaporator. system consists of two (2) identical evaporators which will
be installed at the west end of the pretreatment facility. (PTF). The Treated Low Activity.
‘Waste Process (TLF) evaporator system will be installed at the east end of the PTF,

Each evaporator will be designed to. process 100 % of the design feed flow (50 gpm for
each FEP system and 39 gpm for TLP system) with an evaporation feed rate of 30. gpm and
to operate independent of each other. Normal operation of the FEP evaparator. system
consists of one evaporator operating at a time but simultancous operation is possible. . The,
FEP evaporators. partially evaporate Waste Feed from the Department of Energy. (DOE)
and varions recycle streams from within the pretreatment process. . The Waste Feed is
evaporated in order to optimize the operation of downstream unit operations.. The Waste
Feed flow is varied in cider to control the level in the FEP. separator. The FEP evaporator
shall be designed to achieve a sodium concentration of 5.to 6M. .
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The LAW Submerged Bed Scrubber (SBS) condensate and treated LAW are fed to the
TLP evaporator simuitaneously. The treated LAW feed is fed continuously and ata
constant rate while the flow of SBS condensate is varied in order to control the level in the
TLP separator vessel, The TLP evaporator shall be designed to achieve a sodium
concentration of 8 to 10M.

The feed stream is introduced into the recirculation loop on the suction side of the
recirculation pump. . The recircplation pump circulates the liquor at a rate of approximately
11,000 gpm. . The pump discharges liquor through evaporator rebeiler, which raises the
temperature of the liquor by. approxiroately 2 10.4 °F using 2.5 psig steam throttled from 40
psig low pressure steam supply. to the building. This small temperature rise is necessary to
prevent the liquor from boiling (fouling) in the tubes before it reaches the separator vessel. .
Sufficient hydrostatic head is mairtained to suppress boiling inside the reboiler. When the
recirculating liquor reaches the scparator vessel, flash evaporation occurs due to the
reduced pressure in the vessel.. The vapor flows through a series of separation trays and a
removable demister pad section which are internal parts of the scparator vessel.. The vapor
then flows to the primary condenser where the majority. of the vapor is condensed.. The
noncondensables and a small amount of moisture are vented to the ejector/condenser
vacuum gystem. The secondary condenser system consists of primary. gjector, secondary
ejector, inter-condenser, and after-condenser. The humid noncondensables from the
primary condenser flow to the suction side of the primary. ejector which discharges to the
inter-condenser. . The vent from the inter-condenser. flows to the suction side of the
secondary. ejector which discharges into the afier-condenser.. The vent from the after-
condenser flows to the facility. vessel vent system. . The secondary. condenser system is
designed to achieve a pressure of 1.0.to. 1.3 psia in the separator vessel during normal
eperating conditions. The. operating pressure is automatically, controlled by, an air in-bleed
into the suction line of the primaary. ejector. . This operating pressure lowers the. boiling
point of the liquor to approximately 122 °F which reduces potential corrosion of the.
evaporator by chiorides. Condensate from the condensers flows by gravity to the
condensate vessel . Some of the condensate is drawn off and used to wash the demister.
pads in the separator vessel. Because of the foaming tendencies of evaporator feed
chemistry, when foaming is anticipated in the separator. vessel, antifoam will be
continuously. added.

33  Performance

33.1  All three (3) evaporator systems shall be capable of continuons operation while
achieving a feed evaporation rate ranging from 10 to 30 gpm. The design feed
evaporator rate. shall exclude all water/fluid addition to demister pads spray,
sepanmon trays, and antifoam injection...

332 Each evaporator systen shall operate independently.

3.3.3 Each evaporator system shall have the ability. to be placed on “total reflux” mode.

334 A mininum decontamination factor of 8.0E+(6 shall be achieved as defined in
section 7.2, I, function test requirements, with consideration to achieving the

evaporator stream operating conditions described in subsection 3.4 and the
ALARA general design condition in subsection 3.1.
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33,5 Evaporator system operating parameters shal minimize reboiler fouling by using
low differential temperatare and high tube velocity, to the extent practical in the
design.

33.6 The FEP evaporator. systems shall produce waste concentranon of 5106M
sodium (1.23 t0.1.50 SG).

3.3.7 The TLP evaporator system shall produce waste concentration of 8 to 10M
sodium (1.33 to 1.57 SG).

3.3.8 All evaporator system components within the R5/C5 black cell (except the
demister pads) shall be nonreplaceable components with a design life of 40 years.
Reboilers and recirculation puraps in the R5/CS hot cell shall be remotely
replaceable.

34  Design Conditions
34.1 General

34.1.1 Forx nominal conditions refer to Appendix A and Appendix B for the
FEP. cvaporstor and TLP. evaparator stream data, respectively.. The
data defines the system performancc operating conditions and
requirements. . For predicted maxisum radionuclides, refer to
Appendix C, \

3412 Al equipment skids shall meet applicable Department of

Transportation (DOT) requirements for road transportation per 49
CFR 173.

34.2 Physical Constraints/Interfaces

34.21 The FEP evaporator separator vessels (FEP-SEP-00001 A/B) with
ilemister pads shall be located in the R5/C5 black cell, room P-0106
on the 0-ft floor elevation, . The TLP evaporator separator vessel
{TLP-SEP-00001) shall be located in the R5/CS black cell, room P-
0117 on the 0-R floor elevation.. Demister. pad assemblies shall be
accessed through a sealed, shiclded aperture in the 56 ft floor (10-ft
diameter maximum). Refer to Appendices Iand J for their locations
and layout.

34.22 Al Reboiler and sepport frame assemblies and recirculation pamps |
shall be located in the RS/C5 hot cell, room P-0123 on the 0-ft floor
clevation,. Each reboiler and suppart frame assemblies shall not
weigh more than 27.5. tony including all lifting fixtures and lifting
beams. The available space for each reboiler (excluding nozzles) has
dimensions of 6.1t diameter by. 15 ft high.  All equipment assembly.
mustﬁtthrougha 13 ft by. 13 f air lock door and shall not exceed 21

ft length. Assume air lock transportation cart is 3. ft high. . The space
envelope limitation of 6.feet diameter shall be used for mounting of
remote connectors and seal flushk reservoir on the recirculation pump
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assembly, Refer to. Appendix P for location of rebo:l:r and
recirculation pump,

FEP evaporator primary condensers (FEP-COND-00001 A/B) and
secondary cendenser system (FEP-COND-00002A/B, -00003A/B,
and FEP-EICTR-00040, -00041, -00042, -00043) shall be designed
to fit in room P-0304 on the 56-ft floor elevation, . TLP evaporator
primary condenser (TLP-COND-00001) and secondary. condenser
system (TLP-COND-00002, -00003, and TLP-EJCTR-00064, -
00067) shall be designed to fit in room P-0311 on the 56-ft floor
elevation. Refer to Appendices I and J for locations and layout.

FEP evaporator condensate vessel and pumyp system. (FEP-VSL-
00005 and FEP-PMP-00006A/B) shall be. designed to fit in room P-
0105B (R2Z/C3) on the 0-fi floor elevation. . TLP evaporator
condensate. vessel and pump system (TLP-VSL-00002 and TLP-

- PMP-00002A/B) shall be designed ta fit in room P-0118 (R2/C3).on

the 0-ft floor clevation. . Refer to Appcndlces I and J for locations
and layout.

Antifoam vessel and pomp system (AFR-TK-00001. and AFR-PMP-
00006, -00007, -00008) shal] be designed to fit in room P-0429 on
the 77-11 floor elevation (R2/C2). .Refer. to Appendix K for locations
and layout.

343 Buyer Supplied Utilities

Values for all utifity supply. pfessums and temperatures are nominal values.

34341
34.3.2
3433

3434

3435

3436

24590-GO4B-FOO0L9 Rev 3 (6/29/2004)

Plant service air and instrument air will be supplied at approximately
100 psig and 65 °F,

Low pressure steam will be supplied at approximately 40 psig and
286 °F. :

High pressurce steam will be supplied at approximately. 109 psig and
343 °F.

Cooling water. will be supplied at approximately. 45 psig and 75.°F
with a peak summer maximum of 83 °F. The cooling water
temperature of 75 °F is valid for 85 % of the time through a year.

Demineralized water will be supplied at approximately 72.5 psig and
75 °F for demister pad and separation tray spray. in the event that
sufficient process condensate is unavailable.

Water, 5 M nitrc acid at epproximasely 75.psig and 77 °F, ot 50%

wt caustic at approximnately 75 psig and 77 °F can be supplied for the
Seller’s flushing system. .
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35  Environmental Conditions

Enviranmental qualification is not applicable per. Buyer’s equipment qualification design
guide. :

351 Storage

Prior to installation, the evaporator systems may be stored outdoors at ambient
temperature extremes ranging from ~30 °F dry-bulb 1o 117 °F dry-bulb and with
a relative humidity. of 0-100.%.

352 Evaporator Separator Vessels

The separator. vessels. (FEP-SEP-00001A/B and TLP-SEP-00001) will be.
installed indoors in an R5/C5 black cell maintained between 59 10 113 °F dry-
bulb temperature during normal operation... Radiation exposure for. the FEP
separator vessels (FEP-SEP-00001A/B) will be. 1,000 — 1,800 Rad/hr... Radiation
exposure for the TLP. separator vessel (TLP-SEP-00001) will be 0.5 Rad/hr.

3453 Rebollers and Recirculation Pumps

The reboilers (FEP-RBLR-00001 A/B and TLP-RBLR-00001) and recirculation
purnps (FEP-PMP-00009A/B and TLP-PMP-06001) will be installed indoorsin
an RS/C5 hot cell maintained between 59 to 113, °F. dry-bulb temperature during
normal operation. . Radiation exposure will be 1,000 Rad/hr.

354 Primary and secondary condensers

The FEP primnary condensers (FEP-COND-00001A/B) and FEP secondary
condensers (FEP-COND-00002A/B, -00003A/B, and FEP-EJCTR-00040, -
00041, -00042, -00043) will be installed indoors in an R5/R3/C3 area maintained
between 59 10 113, °F dry-bulb temperature during normal operation. The TLP
primary. condenser. {TLP-COND-00001) and TLP. secondary condensess (TLP-
COND-00002, -0003, and TLP-EJCTR-00064, -00067) will be installed indoors
in an R3/C3 arca maintained between 59 to 113 °F dry-bulb temperature.
Radiation exposure will be 10. mRad/hr during normal operation..

355 Condensate Vessels, Antifoam Vessel, Condensate Pumps, Antifoam Pumps,
FEP Feed Pumps, FEP Concenirate pumps, and FEP/TLP Reboiler Steam
Condensate Transfer Stations

The condensate vessels (FEP-VSL-00005 and TLP-VSL-00002), condensate.
pumps (FEP-PMP-00006A/B and TLP-PMP-00002A/B), and FEP/TLP reboiler
steam condensate transfer. stations (FEP-VSL-00021, FEP-PMP-00010A/B, FEP-
VSL-00022, FEP-PMP-00011A/B, TLP-VSL-00047, TLP-PMP-00012A/B) will
be installed indoors in an R2/C3 area. The antifoam vessel (AFR-TK-00001) and
antifoam pumps (AFR-PMP-00006, -00007, and -00008). will be installed
indoors in an R2/C2 area. The R2/C3 and R2/C2 areas arc maintained between
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59 to. 113 °F. dry-butb temperature. during normal operation. Radiation exposure
will be 0.5 mRad/hr.

3.6  Feed Pumps

3.6.1

3.6.2

3.6.3

364

365

3.6.6

For feed pump requirements, refer to. individual MDS in section 2 of the MR, and
equipment sketches in Appendices 1 and J of this. specification.

Two TLP feed pumps (TLP-PMP-00005A/B) shall be supplied by. the Seller in
accordance with Buyer's specification 24590-WTP-3PS-MPCO-TP002,
Engineering Specification for General Centrifugal Pumps to Meet Requirements
of ASME B73.1M-1991 and ASME B73.2M-1991 for Commercial (CM)
Components.

The TLP feed pumps shall be centrifugal type. Eack pump shall be provided
with a pump motor. mounted on a common base plate for contact maintenance,
The pumps are plumbed together for operational flexibility, Seal flush plan ta
APL7383. |

Each TLP feed pump shall be provided with an adjustable speed drive (ASD). .
The ASD shall be compliant with specification 24590-WTP-3PS-EVV1-T0001,
Engineering Specification for Low Voltage Adjustable Speed Drives. and
specification 24590-WTP-3PS-MUMI-T0002, Engineering Specification for Low -
Voitage Induction Motors.

LAW SBS Condensate feed pumps {TLP-PMP-00005A/B) for the TLP
evaporator system shall be supplied by the Sefler. These pumps shall be
designed for contact maintenance and designed for the following operating
conditions.. All fluid properties are referenced at 77 °F.

10.t0.38 gpm
10 163 cP

t0.1.41 3G

6810 167 °F

less than 3 wt % feed solids.

For FEP feed pumps (FEP-PMP-00007A/B), the sections for liquid propesty and
operating conditions on the Mechanical Data Sheets (section 2 of the MR) shall
be specified by the Seller. The Buyer will procure pamps which mect these,
criteria unless otherwise directed by.the Seller as described in section 1.2.16,.
The following operating conditions shall apply. . All fluid propertics are
referenced at 77 °F.

20to 50 gpm

42t012cP

0 1.29 8G

5910 122°F

0.to. 10.wt % suspended solids

- 5 & 9 @
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Treated LAW Collection vessel feed pump. (CXP-PMP-00002A/B) for the
Treated LAW evaporator. system will be specified and provided by the Buyer for
the following operating conditions. . All fluid properties are referenced at 77 °F.

22 10 34 gpm
0.64050cP

to 1.26 8G

59t0 113 °F .
0 wt % suspended solids.

The feed pump flow rate shall be controlled by the separator vessel liquid level.

Al waste feeds shall be transferred by. the feed pump into the recircolation line.
on the suction side of the recirculation pump.

Deleted

3.7 Recirculation Pumps

371

372

313

3.74

375

3.7.6

3.7

378

For recirculation pump requirements, refer to individual MDS in section 2 of the
MR and equipment sketches in Appendices I'and J of this specification. ‘

The recircalation pumps shall be axial-flow type mounted vertically in an efbow.
of the recirculation loop. . Stractural support requirements for the recirculation
pump. shall be provided by. the Seclier with provision to transfer loads from the.

pump to the structural base rather than the pump nozzles or pump shaft/impeller....

Each recirculation pump shall be provided with a pamp motor and an adjustable
speed drive (ASD). Motors shall be provided with radiation resistant insulation,
rated for 10 TID.rad (gamma). The ASD shall be compliant with specification
24590-WTP-3PS-EVV1-T0001, Engincering Specification for Low Voltage
Adjustable Speed Drives and specification 24590-WTP-3PS-MUMI-T0002,
Engineering Specification for Low Voltage Induction Motors,

The recirculating pumps shall have dual mechanical scals that will be ‘
lubricated/floshed with water.. Flush piping will be based on API Plan 53, Seller
shall coordinate with Buyer for details.

Intet and cutlet pipe ends of the recirculation pumps shall be prepared for butt
welding.

Seller shall comply with AP 610 nozzle loading tequirements.

The recirculation pamp nozzle locations shall be. within (£) 1/4 inch tolerance.
However, the tolerance measurerment device shalt have a minimum of 1/1000
The recirculation pump remote flange mating surface shall be approximately. at

12 ft-11 inches plant elevation. The pump and motor withdrawal length shall not
be greater than 6 fi-}.inch. The dowel pins shall be 2 in diameter with the master
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being 1 fi-3 3/4 inches and the secondary being 18-3/4 inch. The bolts shall be
1-1/4 inch ACME stods with 2 inches nuts.

379 The recirculation pumps shall be designed with the following features to ensure
ease of process operating with a long expected mechanical lifetime:

Low. operating speed, high flow, and low head process conditions.

Low casing fluid velocity. to minimize. wear on the casing.

Top mounted motor. and vertical removal design for easy crane access.

The recirculation pump motor, impeRer, shafting, and seals shall be remotely
removable as one.unit by nsing a single crane hook and crane mounted
impact wrench with CCTV cameras.

3.7.10 FEP. recirculation pumps (FEP-PMP-00009A/B) shall be designed for the
following operating conditions. All fluid properties are referenced at 77 °F.

11,000 gpm

55t012cP

12310 1.50 SG

59 to 140.°F

1.t0. 20 wt % suspended solids

* & & s @

3.711 TLP recirculation pump (TLP-PMP-00001) shall be designed for the following
operating conditions. Al fluid properties are referenced at 77 °F,

11,000 gpm

0.68 to 30.cP

13310 1.57 3G

77to 145°F

less than 4 wt % suspended solids

& ® o 92 @

33  Concentrate Pumps

38.1 For concentrate pump requirements, refer to individual MDS in section 2 of the,
MR and equipment sketches in Appendices I and § of this specification.

382 Two TLP concentrate pumps (TLP-PMP-00011A/B) shall be supptied by.the
Seller in accordunce with Buyer’s specification 24590-WTP-3PS-MPCO-TP002,
Engineering Specification for General Centrifugal Pumps to Meet Requirements
of ASME B73.IM-1991 and ASME B73,2M-1991 for Commercial (CM)
Components.

383 Deleted

384 The TLP concentrate pumps shall be centrifugal type. . Each pump shall be
provided with a pump motor mounted on a common base plate for contact
maintenance. . The pumps are plumbed together for operational flexibility. Seal
flush plan to API 7353,
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385 Each TLP concentrate pump shall be provided with an adjustable speed drive
(ASD). . The. ASD shall be compliant with specification 24590-WTP-3PS-EVV1-
TO00L, Engineering Specification for LAW Voltage Adjustable Speed Drives and
specification 24590-WTP-3PS-MUMI-T0002, Engineering Specification for Low |
Yoitage Induction Molors.

38.6 The concentrate pump flow. rate shall be controlied by the specific gravity of the
waste concentrate in the gvaporator separator vessel,

38,7 For FEP concentrate pumps (FEP-PMP-00008A/B), the sections for liquid
property. and operating conditions on the Mechanical Data Sheets (section 2 of
the. MR) shall be specified by the Seller. The Buyer will procure pumps which
meet these criteria unless otherwise directed by the Selles as described in section
1.2.16. The following operating conditions shall apply. . All fluid properties are
referenced at 77 °F.

3.t0.34 gpm

55w 12cP

1.23.t0.1.50 SG

59to. 140 °F

1 to. 20 wt % suspended solids

38.8 The TLP concentrate pumps (TLP-PMP-00011A/B) shall be. supplied by the
Seller.. The pumps. shall be designed for contact maintenance and designed for
the followiny; operating conditions. All fluid properties are. referenced at 77 °F.

5 to, 14 gpm
0.68 t0 30.cP
‘1410 1.57 SG
€8to 145°F
less than 4. wt % suspended solids

& o » 2

3.§ Reboilers

391 Forreboiler requirements, refer to individual MDS in scction 2 of the MR and
equipment sketches in Appendices I and J of this specification.

39.2 The reboilers shali be designed in accordance with Buyer’s specification 24590~
WTP-3PS-MES0-TPOO01, Specification for Shell and Tube Heat Exchangers.

393 Therehoilers (FEP-RBLR-00001 A/B.and TLP-RBLR-00001) shall be of all
welded construction on both tube and shell sides, .

394 Reboiler tubes shall be seamless and welded to the tubesheet(s) with full strength
welds. . The tabes shal! include a corrosion allowance. of 0.04 inch fox the process
side.
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-The reboilers shall be'capablé of sustaining a water. evaporation rate of 10.to 30

gpm based on g final SG of 1,50 for the FEP evaporator. systems and 1.57 for the

. TLP evaporator system.

Reboiler process fluid velocity shall be greater than 4.0 ft/sec for solid
suspension and not exceed 10 ft/sec velocities for minimal erosion effects..

' ‘The reboiler and support frame assemblies shall be designed for remote

ingtallation and replacement as one unit. .

The reboiler. and support frame assemblies shall be. designed for horizontal
transportation as. one nnit within the hot cell but for vertical ingtallation with
integral tailing features.

The maximum dimensions for a reboiler shall be 6 ft diameter and 15 ft height.
The reboiler design shall be either multi-pass or U-tube heat exchanger with side
bottom process fluid inlet and outlet.

The reboiler. process fluid inlet and outlet nozaley shall be sized not greater than
24 inch diameter. Inlet and outlet pipe ends of the reboiler shallbe prepared for
butt welding.

Selier shall supply. as-built dimensions for the nozzle locations upon cnmplehcn
of fabrication. . Measurements shall be taken to the nearest 0.001 inch measunng
cquipment accuracy. shall be within + 0,006 inck.

Deleted

Low. pressare steam of 40 psig will be provided by Buyer. . The Sclleris
responsible for. providing steam conditioning skids.  Each skid will inchude a
pressure reducing valve and control and a desuperheater to produce Seller’s
specified saturated pressure steam for reboiler operation.

Seller shall provide specifications for stcam condensate. removal symm The
steam cond ensate will travel from the reboiler. through approximately. 100.lateral
feet and 2 vertical feet of pipe to the steam condensate. vessel. .

The reboiler shall be designed such that the static pressure of the process fluid
above the reboiler is sufficient to. suppress the boiling in the reboifer tubes. .
Boiling shall occur only near or at the liquid surface in the evaporator scparator
vessel,

The temperature. rise of the process fluid as it passes through the reboiler shall be
approximately. 2 - 4.°F design basis to minimize the potential for. tube fouling.

Reboiler will be installed without insulation. Reboiler.duty and steam demand
calculations shall include heat loss from ail reboiler surfaces without insulation.
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3.10 Evaporator Separator Vessels

3.10.1

3102

3.103

3104

3.10.5

3106

3.10.7

31038

3109

For separator vessel requirements, refer to individual MDS in section 2 of the.
MR and equipment sketches in Appendices I and J of this specification.

The separator vessels shall be designed in accordance with Buyer’s specification
24590-WTP-3PS-MV00-TP001, Specification for Pressure Vessel Design and
Fabrication.

The. separator vessels shall be designed to. maximize liquid -- vapoi. scparation
and 1o achieve a 30 gpm feed evaporation rate.

The separator vessels shall incorporate nozzle connections for temperature -
(including thermowells), pressure, level, and density instramentation as required.
The Seller shall propose.reliable measurement instramentation for Buyer to
review.

Deleted.

The top section of the separator. vessel shall incorporate lateral guides to. the 56.ft
floor to minimize horizontal forces and base overtuming moments duringa
seismic event.

The centerline elevation of the separator vessel offgas nozzles shall be no luglmr
than 47 fi-0 inch plant elevation.

The separator vessel heads shall be removable for access to the demister pads
section, which contains two layers of 12 inch thick Inconel 625 fine mesh,

The separator vessel shall incorporate a 2 inch inlet nozze to. supply sufficient
dilution air tct negate hydrogen buildup..

3.10.10 The separator vessel shall incorporate a scries of three internal separation trays

and an intemal two-layer demister pads section to deentrain the steam droplets
and remove solids from the vapor..

3.10.11 Spray nozzles shall be provided to allow nitric acid cleaning of the demister

mesh and separation trays.. The placement of spray. nozzles shall accommodate
demister section removal and not hinder maintenance operations,

3.10.12 A spray pipe with nozzles located below the lower demister pad shall be

provided to spray demin water or recycled condensate into the steam flow to
assist in mesh performance. .

3.10.13 To improve demister efficiency. and facilitate decontamination, the demister pads

shall be sprayed from above and below. with recycled condensate or 5 M nitric .

acid from a spray. control system Iocated at the 56. ft elevation. . Sections of the.

demister pads shall be able to be sprayed either individually or collectively.
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3.10.14 Differential pressure across a series of separation trays and the demisters pad
section shall not significantly elevate boiling point.

3.10.15 All nozzle connection points shall be provided clear and below any surrounding
floar structural steel at 56 fi plant elevation,

3.10.16 The antifoam. nozzles of the evaporator separator vessel shall be located above
the uppermost liquid level.

3.11  Primary Condensers

3.11.1 For primary condenser. requirements, refer to individual MDS in section 2 of the
MR and equipment sketches in Appendices I and J of this specification .

3.11.2 Primary condensers shall be designed in accordance with Buyer’s specification
24590-WTP-3PS-MESO-TP001, Specification Jor Shell and Tube Heat

Exchangers.

3.11.3 The primary. condcnsem (FEP-COND-DOGDIAIB and TLP-COND-00001) shall
be of all welded construction on the process finid side... Tubes shall be welded to
the tubesheets(s) with full strength welds.

3114 Seller shall comply with nozzle. loading requirements specified in Buyer’s
specification 24590-WTP-3PS-MV0D-TPO01, Specification for Pressure Vessel
Design andﬁbbrimtion.

3.11.5 Condensers shall be designed with hmged bonnets to allow isolation of leaking
tubes utilizing contact maintenance 'aechmquea

3.11.6 Condensers shall be designed for retubing as part of the maintenance strategy.

3121.7 Condensers shail be designed to maximize vapor condensation from the oﬂ'gas
streams at a nominal rate of 30 gpm.,

311.8 Average cooling water tcmpemturemeof 18 °F shall be used for. condenser
design.

3119 Cooling water (tube side) pressure. must exceed the process vapor (shell side)
pressure.

3.11,10 The primiary. condensers shall be compatible with process condensate. that has &
PH of 71010, 2 temperature of 122 °F, and a 0 to 300 ppm ammonium ion
concentration.. They. shall also be compatible with 5M zitric acid used for
separator. vessel decontamination..

3.11.11 Primary condenser will be installed without insulation. Primary.condenser duty.
and cooling water demand calculations shall include heat loss from all primary.
condenser surfaces without insulation.
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3.12 Secondary Condenser System

3121

3.n22

3123

3324

3128

3.126

3127

128

3129

The secondary. condenser system shall consist of inter-condenser, after- -
condenser, and two steam ejectors. . For secondary. condenser system
requirements, refer to individual MDS in section 2 of the MR and equipment
sketches in Appendices I and J of this specification.

Inter-condensers and after-condensers shal! be designed in accordance with
Buyer’s specification 24590-WTP-3PS-MESO-TP0D1, Specification for Shell and
Tube Heat Exchangers.

Seller shall comply. with nozzle loading requirements specified in Buyer’s
specification 24590-WTP-3PS-MVO0-TP0O1, Specification for Pressure Vessel
Design ond Fabrication.

Inter-condensers and after-condensers shall be of all welded construction onthe
process fluid side. . Tubes shall be welded to the tubesheets(s). with fall strength
welds.

The boiling point elevation range of the evaporator concentrate for the FEP
evaporator system is approximately 11 1o 18 °F and for TLP. evaporator system is
approximately. 17 to 24 °F.

‘The evaporator. separator. vessel pressure shall be maintained by a two-stage
vacunzn cjector system.. The first stage shall maintain a vacuum on the primary
condenser and congists of a steam ¢jector, air in-bleed control valve, and an inter-
condenser. . The vapor discharged from the inter-condenser enters the second
stage of the vacuum system. . The second stage shall consist of a second steam
gjector and an after-condenser.

The secondary. condenser systems shall provide capability. for operating at a
vacuum as low. as practicably achievable.

The two-stage vactum ejector system shall be designed to control the sepamtm-
vessel pressures at between 1.0 and 1.3 psia,

The desired vacuum within the separator vessel shall be obmmcdby
antomatically controlling the air in-bleed into the suction side of the ﬁrst-stage
vacunm ejectors.

3.12.10 Process condensate from each condenser shall be individually. Touted to the

process condensate vessel,

3.1211 All components. of secondary condenser skid will be installed without insulation..

The duty, cooling waser.demand, and steam demand calculations shall include
heat loss from all surfaces without insulation.

3.12.12 Cooling water pressure must exceed the process vapor pressure.
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3.13 Evaporator Process Condensate Vessels & Pumps

3.131 .

3.13.2

3133

3134

3135

3.13.6

313.7

3133

3,139

3.1310

LAKNY

31312

For process condensate vessel and pump requirements, refer to individual MDS
in section 2 of the MR and equipment sketches in Appendices I and J of this
specification

‘The evaporator process condensate vessels shall be designed in accordance with
Buyer’s specification 24590-WTP-3PS-MV00-TP0O1, Specification for Pressure
Vessel Design and Fabrication.

Seller shall comply with nozzle loading requirements for vessels specified in
Buyer's specification 24590-WTP-3PS-MVO0G-TP001, Specification for Pressure
Vessel Design and Fabrication.

The FEP. cvaporator pmcﬁi condensate vessel (FEP-VSL-00005) shall be
designed for an opcrating volume of 4144 gallons (911-gallon batch).

The support frame shall be made such that the overflow. nozzle centerline for the
FEP evaporator. process condensate vessel shall be at or above 15 ft-5 3/8 inches
plant elevation.

The TLP eveporator process condensate vessel (TLP-VSL-00002) shall be
designed for an operating volume of 2304 gailons (375-gallon batch).

The support frame shall be made such that the overflow nozzle centerline for the
TLP evaporator. process condensate vessel shail be at or above 17 fi-5 7/8 inches
in plant elevation,

The evaporator process condensate vessels shail be equipped with interior wash
rings to facilitate decontamination per standard drawing 24590-WTP-MV-M59T-
00011,

Evaporator process condensate, vessels and purtps shall be designed for contact
maintenance,.

Process condensate. pumps shall be in accordance with Buyer’s specification
24590-WTP-3PS-MPCO-TP02, Engineering Specification for General
Centrifugal Pumps 1o Meet Requirements of ASME B73. IM-1991 and ASME
B73.2M-1991 for Commercial (CM) Components.

Each process condensate pump shall be provided with an adjustable speed drive
(ASD). . The ASD.shall be compliant with specification 24590-WTP-3PS-EVVI-
T0001, Engineering Specification for Low Voltage Adjustable Speed Drives and
specification 24550-WTP-3PS-MUMI-T0002, Engineering Specification for Low
Voltage Induction Motors.

The process condensate pumps (FEP-PMP-00006A/B and TLP-MPM-
00002A/B). shail be centrifugal type. . Each pump shall be provided with a pump.

motor mounted on a cammon base plate for contact maintenance, The pumps are
plumbed together for operational flexibility.
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3.13.13 The FEP cvaporator pracess condensate punps (FEP-PMP-C00G6A/B). shall be
designed for the maximum feed evaporation rate of 60 gpm (30 gpm per FEP
evaporater) and maximum steam cjector demands. The TLP Evaporator
condensate pumps (TLP-PMP-00002A/B) shall be designed for the maximum
feed evaporation rate of 30 gpm and maximum steam ejector. demands.

3.13.14 The process condensate vessels and pumps shail be compatible with process
condensate that has. a pH of 7.t010, a temperature of 68 to 145, °F, and a 0 ta 300
ppin. ammonium ion concentration. . They shall also be compatible with SM nitric
acid used for separator vessel decontamination,

3.13.15 The process condensate pumps shall have the ability to supply adequate
condensate 1o the separation trays and demister pad sprays in the separator
vessels.

3.13.16 Single mechznical seals shall be incorporated in each process condensate pump
in accordance. with American Petroleum Institute (API) Plan 11,

3.13.17 The process condensate pumps shall be designed to comply with pump nozzle
loading requircments specified in AP 610.

3.14 Antifoam Skid and FEP/TLP Reboiler Condensate Transfer Stations

3141 For antifoam vessel and pump requirements, refer to individual MDS in section 2
of the MR and equipment skeiches in Appendix K of this specification,

3.14.2 The antifoam vessel and reboiler condensate vessels shall be designed in
accordance with Specification 24590-WTP-3PS-MV00-TP001, Specification for
Pressure Vessel Design and Fabrication.

3.14.3 Seller shall comply. with nozzle loading requirements specified Buyer's
specification 24590-WTP-3PS-MV00-TP001, Specification for Pressure Vessel
Design and Fabrication.

3.144 One (1) antifoam system composed of a vessel (AFR-TX-00001) with three
metering pumps {AFR-PMP-00006, -04007, -00008) shall supply antifoam
reagent to both FEF and TLP evaporator. systems,

3,145 The antifoam vessel (AFR-TK-00001) shall be designed for. a maximnm
operating volume of 1500 galions. .

3.14.6 Deleted.

3.14.7 Each antifoam vessel shall be equipped with the following:
Reagent inlet nozzle

Demineralized water inlet nozzle

Level instrumentation nozzle
Agitator to provide homogeneous antifoam solutions
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3148 The antifoam pumps shail be positive displacement metering types. The
metering pump design shall include an internal relief valve ar.an internal bypass
+valve that automatically stops the pumping action when the line pressure gets
above a setpoint.

3149 Antifoam vessels and pumps shalt be designed for contact mainienance.

3.14.10 Selter shall supply three (3) identical transfer stations, which collect steam
condensate drained from the. reboilers.

3.14.11 The transfer stations shall be. designed to support continuous steady state
operation in maintaining nominal operating level while recciving and supplying
steam condensate to steam conditioning desuperheater and to.a general
condensate receiver.

3.14.12 The condensate transfer vessel design and configuration shall support installation
of pressure-differential level instrumentation and associated flanged “direct
connect diaphragm seal pressure. transmitters. ‘

3.14.13 The condensate transfer vessel shall be a vertical oriented vessel constructed of
304L stainless steel with a capacity. of 225 gallons.

- 3.14.14 Each condensate. transfer vessel shall be designed to be attached to a mounting
ring which will be installed using anchor bolts.

3.14.15 The condensate transfer. vessel shalf be designed to support a minimum operating
" volume of 80 gallons.

3.14.16 The condensate transfer pumps shall be vertical turbine pumps with a by-pass
valve to. limit the pump discharge pressure preventing the motor to become
ovetloaded. The pumps along with their motors shall be mounted on the transfer
stations.

3.14.17 Single mechanical seals shall be. incorporated in each condensate transfer. pump
in accordance with American Petroleum Institate (API) Plan 11.

3.14.18 The condensate transfer pumps shall be designed to. cemply. with pump nozzle
loading requirements specified in API 610.

3.14.19 The condensate transfer pumps and accessories shall be. made. of 300 series
stainless steel. The pump materials of construction for wetted arts shall be cast
high alloy steel 316.88. )

3.15 Mechanical Handling Requirements
3.151 Equipment located in the R5/CS hot cell shall be designed in accordance with

Buyer's specification 24590-WTP-3PS-M000-T0002, General Specification for
Mechanical Handling Equipment Design & Manufacture.
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3152 Selier designed equipment shall incorporate jumper connector nozzles to
facilitate process, utility, instrument, and power connections to the Buyer
supplied jumpers znd systems.

3.153 Equipment skids shall incorporate jumper nozzles for process pipework (e.g.,
pump suction and discharge connections, utilities, instromentation, and power, as.
required), '

3154 Seller shall identify all interface points for systems requiring connection to the
Buyer’s process piping, jumpers, and utility systems.

3.15.5 The nozzle wierance requirements for reboiler and recirculation pumps in the
R5/C5 hot cell shall be £1/4 inch. The nozzle tolerance. measurement device
shall have a minimum of +1/1000 inch accuracy. . Jumpers shall be built to as-
built dimensions and replaced with equipment as necessary...

3.156 Deleted
3.15.7 Deleted
3.16 Loadings

3.16.1 The evaporator equipment assemblics shall be scif-supporting, capable of
carrying the static loads of components, and capable of handling stresses imposed '
during shipment, installation, operation and an earthquake. .

3.16.2 Loads to be considered for the structural design of evaporator vessel, equipment,
and components shall be. in accordance with applicable codes, standards, and
reference documents listed in section 2 of this specification.

3.163 All vessels or. equipment with SC-I and SC-II designation shall be. seismically.
anafyzed and qualified in accordance with AISC N690, _

3164 All vessels or equipment with SC-1II and SC-V designation shall be seismically
analyzed and qualified in accordance with the AISC. ASD and UBC zone 2B,

3.16.5 Seller shall complete a seismic analysis of the evaporator package designs,
including skids, and skid anchorage, equipment and pressure. vessel anchorage,
piping anchorage.. Loadings shall be calculated in accordance with the
appropriate requirements of Buyer’s specifications 24590-WTP-3PS-5§590-
T0001, Engineering Specification for Seismic Qualification of Seismic Category
I/H Equipment and Tanks, and 24590-WTP-3PS-FB01-T0001, Stractural Design
Loads for. Seismic Category 111 & IV Equipment and Tanks. Analysis shall show.
that the evaporator system and components are capable of withstanding seismic
loadings.

3.16.6 All vessels, heat exchangers, and any. other pressure containing vessels or
equipment shall be seismically. analyzed and qualified by the Seller per Buyer’s
specification 24590-WTP-3PS-MV00-TP002, Engincering Specification for
Seismic Qualification Criteria for Pressure Vessels, Buyer’s specification 24590~
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WTP-3PS-MVO00-TPOOL, Specification for Pressure Vessel Design and
Fabrication,

3.16.7 The Seller shall perform thermal and static stress enalyses for. all evaporator
structures, systems, and compouents.

3.16.8 . Except for reboiler and recirculation pump skids, all equipment skids shall be
designed for a maximum floor loading of 160 Ibs/ft>. Refer to drawings 24590-
PTF-DD-S13T-00022, 24590-PTF-DD-S13T-00025, 24590-PTF-DD-813T-
00028, 24590-PTF-DD-§13T-00027, 24590-PTF-DD-S13T-00036, 24590-PTF-
DD-S13T-00042, 24590-PTF-DD-813T-00043, and 24550-PTF-DD-S13T-
00044 for strucmral concrete embed details.

3.169 The embed location for reboilers are detailed on drawings 24590-PTF-DD-S13T-
00025, 24590-PTF-DD-S13T-00027, 24590-PTF-DD-S13T-00028, AND. 24590-
PTF-DD-S13T-00049.. Each embed has a support post which connects to the
PEP. To avoid displacement in skid under the heavy reboiler weight, reboiler
frame. shall rest apon support posts with the embeds undemeath. . These embeds
are type “D” which have been esigned for vitimate compressive strength of 100
kips.

3.16.10 The fiow. meter unit of the steam conditioning skids for the FEP and TLP
evaporator systems are SC-III items and may not be qualified at the accelerations -
defined in the Buyer’s specification for Seismic Qualification of Seismic
Category, IE Equipment and Tanks, and 24590-WTP-3PS-FBO1-TG001..
Equivalent test can be performed and considered successful if there is no physical
damage to. the instrument... For the equivalent test, the flow. meter vnits will
underga a froquency sweep (0.10 500 Hz) to determine. their resonant frequency.
Once the resonant frequency is determined, the units are tested at 1. g vertical and
then 1. g horizontal for a period of twenty minutes each, all while being excited at
the resonant frequency.

3.17 Electrical Requirernents
3171 The electric. motor drive shall conform to. the requirements set forth in Buyer’s
specification 24590-WTP-3PS-EVV1-TC001, Engineering Specification for Low
Voltage Adjustable Speed Drives.
3172 The pump.motor and all other motors in this evaporator. package shall conform to
the requirements set forth in Buyer’s specification 24590-WTP-3PS-MUMI-
T0002, Engineering Specification for Low Voltage Induction Motors.
3.17.3 Seller shall comply. with the requirements sct forth in Buyer's specification
24590-WTP-3PS-EKP0-T0001, Engineering .Sbeclf cation for Electrical
Requirements for Packaged Equipment.
3.18 Instrumentation and Control Requirements

3.138.1 General
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All controls, control systems, control panels, alarm systems,
analyzers, instrumentation, and their installation into the. evaporator
system shall conform to the requirements set forth in Buyer’s
specification 24590-WTP-3PS-JQ07-T0001, Engineering
Specification for Instrumentation for Package Systems.

The Seller shatl provide instrument data sheets and installation
details. The Buyer will usc this information for procurement and
installation of required instrumentation.

31813  The Seller shall provide functional test set points and recommended
operating set points with the packaged systems.

318.1.4  The Seller sha!l supply the control requirements, which shall consist
of the: control loop definitions, system interlocks, alarms, and control
pkilosophy ..

3.181.5  The Buyer will use the Seller’s control requirements to provide the
software requirement specification for logic programming and DCS
hardware, which will integrate the Seller’s control requircments into.
the. Buyet’s overall control system.

3.18.1.6  Seller shall comply. with NQA-1 1989, 118-2, for compuze: program
testing. \

31817 The following table describes the work processes and the division of
the responsibilities:

Buyer’s Seller’s Responsibility.
Responsibility.
Blenk Instrument Data Sheet .
Complete Instrument Data Sheet
Instrument Installation Details
Instrumentation Procurement .
Instromentation Installation .
Functional Test Set Points .
Operating Set Points .
Control Requirements
Software Requirements Specification
Logic Progremming
DCS Hardware
3.18.2 Other

The Seller shall sclect level, specific. gravity, temperature, and pressure.
instrumentation that shall provide accuracy of the measured range as specified in
Buyer's specification 24590-WTP-3PS-JQ07-T0001, Engineering Specification
Jor Instrumentation for Package Systems.
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3.19 Lifting Requirements
3.19.1  Seller shall identify. the weight and center of gravity of each equipment skid.

3.19.2 Seller shall provide yokes for separatar vessels, reboiler and support assemblies, |
and recirculation pumps for installation and remote maintenance. Each part will
be made of 304SS. The yokes shall be designed for balanced lifting and handling
by a single hook crane.. The yokes shall be designed in accordance with ANSI
N14.6.and Buyer’s specification 24590-WTP-3PS-MJI0-T0001, Specification for
Lifting Beams for Mechanical Hemdling Equipment.

3.19.3 All evaporator equipment and skids shall have lift points and attachment
mechanism, . Lifting bail design shall comply. with proposal hook design shown
in Appendix G. :

3.19.4 Alllifting attachments shall have either a safety factor of three (3), based on the
matenal yield strength, or five (5), based on the material ultimate strength,
whichever is more conservative. . The lifting points shall have a label clearly
identifying its safe working load. If forged bolts are used, they shall be nsed in
accordance with ASME B18.15..

3.195 The reboiler and support assemblies shall be designed for horizontal
transportation in the hot cell. The reboiler and support assemblies shall have
tailing lug ang tilt-op features for vertical installation with a 2-ton hoist for
tailing operation.

3.19.6 The lifting lugs shall be designed to permit lifting the equipment skid without
distortion or damage. to the components of the equipment skid_

3.19.7 Alllifting points shall be proof tested in situ. . Test and examination certificates
shall be provided to the Buyer review..

3.19.8 Each reboiler and support frame assembly shail be lift tested by the Seller to.
demonstrate proper vertical orientation using the Seller-supplied lifting fixture.
This testing includes verification of all tilt up features. Each reboiler shall be.
balanced after fabrication, . Actual vertical Lift (with vessel empty) shall not be
more: than 1/4 inch from true verticality. Permanent deflection or a change in the
assembly. alignment is unacceptable.. The Seller shall notify the Buyer a
minimum of 15 working days in advance of reboiler and support frame assembly.
kift west.. The Buyer may. send representatives to witness the inspections or
perform an independent inspection.

3.20 Accessibility and Maintenance
3.20.1 General Maintenance Requirements

Accessibility and maintenance requirements shall be per: this specification and its
addenda and attachments,

3.20.2 RS/CS Black Cell Equipment Maintenance Requirements
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3202.1 No.equipment requiring maintenance, with the exception of demister.
pads, shall be located inside the RS/C5 black cells (rooms P-0106
and P-0117). The nonreplaceable 40-year life components shall
inclade offgas piping, separator vessels and all its internal parts
(except demister pads) and their supporting structures/anchorage. .

3.20.2.2 Pemister pad assembly. shall be remotely. removable and replaceable
through a 10-foot diameter opening from the. 56-foot elevation floor,
rooms P-0304 and P-0311, which are directly above the black cells
P-0106.and P-0117. If the water connections for the spray.
connections for. the spray down mechanism are. incorporated into. the
pad assembly, the connections shall utilize a quick disconnect type
cormection for the water source. . Due (o potential radiation and -
contamination concems, viewing and removal of the of the demister
pad will be accomplished with the top demister pads submerged
approximately. 6-inch below the water during the maintenance
duration. Seller shall demonstrate and record on VHS format video
tape demister pad removal and replacement in their shop test.

3.20.3 RS/CS Hot Cell Equipment Maintenance Requirements

3.203.%  Reboiler and support frame assemblies and recirculation pumpsin |
the. R5/CS hot cell shall be designed to be remotely removable and
replaceable in accordance with specification 24590-WTP.3PS- '

. M000-T0002, General Specification for Mechanical Handling
Equipment Design and Manufacture. No components shall require
special tools.

3.203.2  Reboiler and support frame assemblics and recirculation pumps in
RS5/C5 hot cell shall be designed in accordance with the requirements
stated within this specification... .

32033  Each reboiler and suppost frame assembly shall not weigh more than
27.5 toms, including all required lifting fixtures,

32034  Allfittings, pipe connections, electrical power, and control
connections for equipment in R5/C5 hot cell shail be engincered on
jnmpers suitable for remote. operation using a crane hook and crane
mounted impact weench with CCTV cameras.

32035  Reboiler and support frame and recirculation pumps shall be made. |
suitable for remote operation utilizing featores such as trunnions,
guide pins, location dowels, captive bolts, and lead-ins on bolts, and
be able to be removed using a crane hook and crane mounted impact
wrench with CCTV cameras. Refer to Appendix G for remote
impact wrench and drawings nos. 24590-WTP-M0-M10T-00004 and
24590-PTF-MO0-PIH-00008 for crane details. .

3203.6  The usc of shims to position reboiler and support frame assemblies. |
or recirculation pumps in the R5/C5 hot cell is not allowed.. AL

' " Paga 8
24590-GOAB-FO0019 Rev 3 (6/29/2004) Rof: 24590-WTP-3DP-G0O4B-00049



' 3203.7

3.2038
32039
3.203.10

3.203.11

3.203.12

"3.204 Deleted.

4 Materials

_ 24590-PTF-3PS-MEVV-TP0O1, Rev 2
Forced Circulstion Vacuum Evaporator System

surfaces shall be machined to. locate. ¢ quipment and support remote.
handling and replaceability.

Due to the requirement of a 12-foot reserved path for equipment
removal in the hot cell, Seller shall comply with the location
retuirements for.reboiler and support frame assemblies and
recirculation pumps as shown in sketches in Appendices I and Q.

All services to or from the recirculation pumps shall be provided
using jumper connections.

The maximum height of any 2-inch hex nut (jumper connector),

‘oriented ventically, is 24 fi-6. inches in plant elevation.

The maximum height of any 2-inch hex nut (jumper conngctor),
ariented horizontally, is 25 -6 inches in plant elevation.

The maximum height of the 2 ton slewing hoist is 28 fi-6 inches,
The maximum height and hook approach of the 30 ton hook is

distinctly. different than. the 2 ton hoist. . Refer to the crane data sheet,
245%0-PTF-MID-PIH-00001. for details.

4.1  Positive Material Identification

. Refer to Buyer’s specification 24590-WTP-3PS-GO00-TP002, Specification for Fositive
Material Identification (PMI) for PMI requirements. . Seller. shall snbmit documentation
. of all PMI {est results which show chemical properties and material classification.

42  Construction

421  Seller shall specify surface finish for.all materials and submit to Buyer for

eview.

4,22  Seller shall maintain a record of ASTM numbers, material test reports, and
manufacturer material certifications for all materials used for construction of
evaporator, equipment/skids. Seller shall provide copies to the Buyer.

423 All stainless steel bolts and studs shall conform to ASTM F593.

4.2.4  All stainless steel nuts shall conform to ASTM F594.

425 Seller shall provide Material Safety. Data Sheets (MSDSs) for all materials
installed or used.

24590-GO4B-FO0019 Rev 3 (6/29/2004)
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42.6 Process fluids may. contain caustic solutions (50 wt % caustic), however 5. M
nitric acid solutions may. also be used for decontamination of the pipework,
pumps, valves, and instruments/instrument tubing both inside and outside of the

- pipework assembly..

42.7 All flanges and pipe fittings shall conform to ASME B31.3 1996 and be weld-
neck and long radius type, respectively, unless otherwise specified. Flanges shall
also be in accordance with ASME B16.5, and B16.47 Series A, as applicable.

4.2.8 No threaded flanges or fittings shall be used.

429 Certified material test reports shall be supplied forall stainless steel pipe, plate,
sheet, and sections. :

4.2.10 Sclection of matcrials for threaded components shall minimize galling,. Where
the Seller determines that potential for. galling is present assuming proper.
removal and reinstallation, designs shall be considered that favor components
that are difficult to.zeplace remotely. The Seller shall also consider different
material selection, sleeving, etc. where practical.

4211 All materials used in the construction of the evaporator equipmerit shall be new .
and unused. . Where. specific criteria are not provided, material section shall be
determined by, the Seller and have properties and composition suitable for the
specific service conditions and consistent with this specification and its addenda  *

and attachments.
4.2.12 The alternate ASTM and ASTM standard editions listed below can be used in
lien of the edition in effect.
Alternatz Materials. . . ... Specified Materials
ASTM A132-98, A182-01 ASTM A1327A182M-99
ASTM A312°04 ASTM A312/A312M-00c
ASTM A403-95 ASTM A403/A303M-99
ASTM A403.99 ASME Section I Part A, 2001 Edition 2002
Addenda, SA-403 / ASTM A403-95
ASTM A[32-98 ASME Scction IT Pat A, 200] Edition 2002
Addenda, SA-182/ ASTM A182.99
ASME 2001 Edition $A-312, 2003 ASME Section 1l Part A, 2001 Edition 2003
Addenda SA-312 Addenda, SA-312/ ASTM A312-Dic
ASME 1995 Edition SA-312, 1995
Addenda SA-312
ASME 1998 Edition SA-240, 2003 ASME Scction 11 Part A, 2001 Edition 2002
Addenda SA-240 Addenda, 5A-240/ ASTM A240-97a
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ASME 1997 Addenda SA-240

ASTM AZ40-00, -02, 03, -03c, - 04a ASTM A24W/AZ40M-03b
ASME SFA 5.22 Pat C - 1995 Edition ASME SFA 5.22, Scction L, Part C 2001 Ediion
1996 Addenda 2002 Addonda
ASTM A480-03¢ ATM A480-03b
ASTM 554-98, 03 ‘ ASTM 354-98¢l
ASME SFA-5.9, SFAS.22 SecIIT, Subsec | ASME Code, Section 11, 2001 Edition with 2002
NB, 1995 Edition, 1996 Addenda Addenda (weld wire)
ASME A240-00, -00 /A240-01 ASME A240/A240M-03b

43  Vessels .
Vessel materials shall conform to individual MDS. in section 2 of the MR.

44  Pipework

Pipework material shall meet the piping material requirements in Buyer's specification
24590-WTP-3PS-POC0-TO001, Specification for Piping Material Classes.

45  Prohibited Materials
451 Mercury and other low melting point metals, their alloys, or materials containing
such metals as their basic constituents shall not be used in the construction of any
components of the evaporator. systems,
452 Molybdenum and halides shall not be used in direct contact with stainless steel.
453  Asbestos shall not be included in any component of the evaparator systems,

4.54 Halide containing materials shali not be used in any component of the. evaporator.
systems.

455 . “Teflon” or compounds thereof must be qualificd for use with the radiation
levels specified in this specification. .

4.6  Storage of Special Materials (e.g., stainless steel) prior te work
46.1 The Scller shail meet the storage requirements in Buyer’s specification 24590-

WTP-3PS-G000-T0003, General Specification for Packaging, Shipping,
Handling, and Storage Requirements.
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4.6.2 Stainless steel is susceptible to corrosion caused by the contact and interaction
with incorrpatible materials. . All stainless steel materia) shall be stored in
separate arcas away. from other materials.

5 Fabrication

The Seller shall obtain writter: Final Design Review. from the Buyer priar to the stat of fabrication
activities. '
51  General
5..1 Fabrication of vessels shall be petformed in accordance with Buyer’s
specification 24590-WTP-3PS-MV00-TPO01, Specification for Pressure Vessel
Design and Fabrication.

51.2 Fabrication of pipework shall be performed in accordance with Buyer’s
specification. 24590WTP-3PS-PS02-T0M0L, Specification for Shop Fabrication
of Piping.

51.3 Fabrication of mechanical handling equipment shall be performed in accordmnce
with Buyer's specification 24590WTP-3PS-MOC0-T0002, General Specification
Jor Mechanical Handling Equipment Design and Morufacture,

§14 Al fabrication shall be performed by. personnel quakified in accordance with this
specification and applicable documents in section 2 of this specification.

‘52  Welding
§2.1  Seller shall develop detailed welding, weld inspection, NDE, and weld repair

procedures for fabrication of the evaporator vessel, equipment, and strectural
supports. . Seller shall submit them to the Buyer for review prior. to fabrication. .
Procedures shall include acceptance criteria. . The procedures shall conform to the
following, as applicable:

*  Buyer's Specification 24590-WTP-3PS-S500-T0002

o Buyer’s Specification 24590-WTP-3PS-NWP0-T0001.

«  Buyer’s Specification 24590-WTP-3PS-MVB2-T000L .

+ ASME Boiler and Press Vessel Code, section VIII, Div. l_.

» ASMEB313-1996

e AWSDlé
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o AWSDO.I

Welding, weld inspection, NDE, and weld repair shall be carried out in
accordance with the applicable procedures developed per section 5.2.1 above.

Each procedure shafl be prepared and qualified in accordance with the

- requirements of the listed specification and standards in 5.2.1 above or ASME

section IX, whichever is more stringent.

Welder qualifications shall be performed in accordance with ASME section IX or
AWS as required.

Personnel performing weld inspection shall be qualified in accordance with
ASME Boiler and Pressure Vessel Code, section VIII, Div. 1 and Buyer’s
specification 24590-WTP-3PS-S800-T0002, Specification for Welding of
Structural Stainiess Steel and Welding of Structural Carbon Steel to Structural
Stainless Stezl, .

Repairs required as a result of weld rejection by either the Buyer’s or Seller’s
final inspection shall be fully documented in accordance with Seller’s Quality
Assurance Program (QAP). Weld repairs shall be performed in accordance with
ASME Boiler and Pressure Vessel Code, section VIII. Weld repair records shall
be included with Seller’s quality verification document package to be submitted

to Buyer.

6 Inspections and Examinations

6.1 Nondestructive Examinations

6.1.1

6.1.2

Unless otherwise specified, all vessel welds shall be inspected in accordance with
the requirements outlined in the Buyer’s specification 24590-WTP-3PS-MV00-
TP0O1, Specification for Pressure Vessel Design and Fabrication.

Unless otherwise specified all pipework welds shall be inspected in accordance
with the requirements outlined in Buyer’s specification 24590-WTP-3pPS-PS02-
T0001, Specification for Shop Fabrication of Piping. For nondestructive
examination (NDE) of fabricated pipe welds. Appendix O of this evaporator
specification, 24590-PTF-3PS-MEVV-TP001, shall be used in replacement of
Appendix A of specification for Shop Fabrication of Piping, 24590-WTP-3PS-
PS02-T0001.

62  Dimensional Inspections

6.2.1

Refer to Buyer’s specification 24590-WTP-3PS-PPO0-T0002, Specification for
Dimensional Record Program, for final dimensional measurement requirements.
Third party validation of special dimensional inspection is not required.
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Buyer's specification 24590-WTP-3PS-PP00-T0002, Specification for
Dimensional Record Program, is applicable only to recirculation pumps and
reboiler and support frame assemblies and does not apply. to any other
components..

For recirculation pumps, a dimensional record is required for. remotable pump
features that are not part of the process jumper. . The process portion of the
recirculation pump will be installed in a jomper, and the jumper dimensional
record will be performed by the Buyer.

For. reboilers, all remote connector nozzles shall be measured to. precise as-built
dimensions. .

Seller shafl fumnish personnel to. perform measurement activities.

63  Visual Weld Inspections

631

63.2

63.3
634
635

63.6

The Seller shail develop and implement a procedure. to perform visual weld
mspections (visual tests, VT) to inspect cach weld. The inspection procedure:
shall be developed in accordance with Buyer’s specification 24590-WTP-3PS-
MVB2-T6001, Specification for Welding Pressure Vessels, Heat Exchangers and
Boilers and ASME B31.3 1996, and shall include inspection materials and
acceptance criteria. o
Acceptance criteria for visual weld inspections for vessels shall be in accordance
with Buyer’s specification 24590-WTP-3PS-MVB2-T0001, Specification for
Welding Pressure Vessels, Heat Exchangers and Boilers and for pipework shall
be in accordance with ASME B31.3 1996.

The. Sellex shall prepare a visual weld inspection report for each fabricated item.
Deleted.
Deleted.

The Seller shall notify the Buyer in advance of inspections... The Buyer may send
representatives to witness inspections or perform independent inspections,

64  Liquid Penetrant Test

6.4.1

64.2

The Seller shall develop and implement a procedure to perform a liquid penetrant
test (PT) to inspect each weld. The procedure shall be developed in accordance
with Buyer’s specification 24590-WTP-3PS-MVB2-T0001, Specification for
Welding Pressure Vessels, Heat Exchongers and Boilers and ASME B31.3 1996,
and shall include. inspection materisls, dwell time for dye and developer, end
acceptance criteria,

Acceptance criteria for PT. inspection shall be in accordance with Buyer’s
specification 24590-WTP-3PS-MVB2-T01, Specification for Welding
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Pressure Vessels, Heat Exchangers and Boilers and for. pipework shall be in
atcordance with ASME B31.3 1996.

The Seller shall prepare a liquid penetrant test report for cach weld connection on
each fabricated item.

Deleted.
Deleted.

The Seiler shall notify the Buyer in advance of testing. The Buyer may. send
representatives 1o witness testing or perform mdependent tests..

6.5  Radiography

65.1

652

653
654
65.5

6.5.6

Radiographic examinations. shall be carricd out on all primary. containment
pipework butt-welds using 100 % radiography for QL components. . For all other.
quality. levels, refer to Appendix O of this specification for radiographic
examination requircments.

The Seller shall devclop and implement a procedure to perform mdiographic
weld examinations of piping butt-welds. . The procedure shalt be developed in
accordance with ASME B31.3 1996, and shail include examination materials and
acceptance criterin.

Deleted.
Deleted.

The Seller shal} provide radiographic film: with technique. and reader sheets, .
HExposed film must be sent, along with a copy of the technique and reader sheets
in accordance with section 3 of the MR. . Film must be suitably. packaged to
preclude moisture and handling damage.

The Selfer shall notify. the Buyer in advance of examinations. . The Buyer. may.
send representatives to withess. or perform independent examinations.

6.6  Magmetic Particle Examination

66.1

6.6.2

The Seller shall develop and implement a procedure to, pcrfom magnetic. particle
examination.. The procedure shall be submitted to.the Buyer for review. prior to
fabrication,

Magnetic particle examination (MT) shall be in accordance with ASTM
Specification E709.

6.6.3 Acceptance criteria shall be in accordance with the AWS. code.
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6.7  Final Inspection

6.7.1 The Scller shall develop and implement a procedure for final inspection of each
fabricated item. The inspections shall be performed after completion of all
fabrication, cleaning, and testing, and just prior to final packaging. The
inspections shall include i mspccuon of all surfaces for. contammatlon. Visible
evidence of contamination is not acceptable.

6.7.2 The Seller shall prepare a final inspection report for ¢ach item, which docements |
the resulis of the final inspection. . The Seller shall include the final inspection
report in the documentation package for each piece.

63 Inspection and Test Status

The ScHer shall maintain a positive. system for identifying inspection and testing status of _
iterns and systems.

69  Conutrol of Nonconforming Items

The Seller shail use the Supp]iei Deviation Disposition Request per MR section 2 to notify.
the Buyer of fabricated items and fabrication activitics not conforming to the requirements.
Any nonconforming work shall be redone by the Seller at Seller’s cost.

7 Testing

7.1  Shop Tests

7.1.1 The Buyerreserves the right to witness all shop tests and shall be given a
minimum of 10 working days written notice prior 1o cach test date..

7.1.2 Al pipework shall be hydrostatically. tested in accordance with ASME B31.3.
1996. . Test water used for hydrostatic. testing shall be tested for chlorides. The
chioride content of the test water shall not exceed 50 ppm and the water
temperature shall not exceed 120 °F. Buyer shall review all test pressures prior
to commencement of sy . testing. The testing results shall be documented and
provided to Buyer.

7.1.3  Testing of vessels shall be performed in accordance with Buyer’s specxﬂcatmn
24590-WTP-3PS-MVI0-TPOOL, Specification for Pressure Vcs.re! Design and
Fabrication.

7.1.4 Functional tests of evaporator equipment/skids shall be performed by. the Seller.
715  Seller shall demonstrate and record on VHS format video tape demister pad

removal. . Test shall be done with equipment representative of what will actoatly
be installed and utilized in the Buyer’s facility.
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7156  Sclier will furnish lifting yokes details for separator vessels, reboiler and support
frame assemblies, and recirculation pumps. All Seller supplied Jifting yokes
~ shall be load tested to 1.5 times the design load.

7.1.7 Each evaporator equipment skid shall be lift tested by the Seiler to demonstrate
proper vertical orientation using the Seller-supplied tooling and fixtures, This
testing includes verification of all tilt up features, During the lift test the
deflection at the midpoint of each skid shall be monitored and recorded to ensure
that proper alignment is maintained. The centerline of the evaporator skid shall
be withia +1.inch of tree vertical when measured from the 1ift peint.. Permanent
deflection or a change in the evaporator skid alignment is unacceptable.

7.8  Seller shall farnish blind flanges or other acceptable closures for the nozzles, as
required for hydrotesting. Closures shall be removed afier testing, unless they
are required for shipment.

719 Deleted.

71.10 Al test results shall be documented, certified, and submitted to. the Buyer for
review,

72  Integrated Acceptunce Tests

An Integrated Acceptance Test will be performed by the Buyer at the Buyer s site on each
fully. assembled evaperator system to verify. that the functional requirements and process
control requircments of this specification have been met. Tests shall be performed per
Buyer's testing program. . Seller shall provide the. Buyer procedures suggesting how the
cvaporator. systems shall be fimctionally. tested. The ScHer shall be responsibie for
equipment performance during the tests. The procedures shall include the following:.

7.2.1 Performance Testing

72.11  Limiting the entrainment of radionuclides from the evaporator to the
primary. condenser is an important safety function. During cold
cornmissioning, the performance of the ¢vaporator system will be
measurcd using surrogate chemicals to determine the. degree of’
entrainment from the evaporator to the primary. condenser. Stable
{nonradioactive) cesium will be. the surrogate of choice for
simulating radionuclide carryover to the condensing system.

7212 Steady state operation is defined as:

¢ Liquid density of the concentrate ranges from .22 10 3.25 g/ml
at operating temperature.

+ Sodium cation and nitrate, hydroxide, chloride anions are the
predominate soluble chemical analytes in the concentrate.

® The scluble concentration of stable (ronradicactive) cesinm in
the evaporator bottoms (concentrate) is no greater than 41.5
milligrams per liter.
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7.2.1.3 The following criteria must be met prior to. final acceptance of the
evaporator system design:

s At steady state operation, the time-average mass rate of stable
(nonradioactive) cesium carry-over from the evaporator to the
condensing system shall not exceed 1.0 E-04. gram during any 24
hour period.

s At steady. state operation, the instantaneous mass rate of stable
(nonradiovactive) cesium carty-over from the evaporator to the
condensing system shall not exceed 1.0 E-03 gram in any one (1)
hour penied.,

7214 The performance testing and acceptance criteria shall apply overa
boil-off range from 10 gpm to 30 gpm of total condensate, as
measuzed in the condensate receiver vessel.

721,85  Performance testing shall be corrected for uncertainty. in ingtrument
and analytical measurements.

72.1.6 Relative performance indicators include;

- The estimated mass distribution ratio (mass rate of cesium
removed with the overhead/mass rate of cesium in the feed) at
steady state is approximately 1.0E-07.

»  The estimated decontamination factor (concentrauon of cesium
in the. feed / concentration of cesiuin in the overheads) at steady
state is approximately. 8. 0E+06. .

» The estimated concentration of cesium in the condensaie from
the condensing system ranges from 6.0E-04.to 1.8E-03
microgram per liter.

722 A full simulation of abnormal shutdown conditions..

8 Preparation for Shipment

8.1  General Requirements

8.1.1 The evaporator equipment/skids shall be packaged/prepared for. shipment,
handled, and stored in accordance with the following requirements in

Section 7 of the MR,
Buyer’s Specification 24590-‘WTP-3PS-G()00-T9003 General Specification
Jor Packaging, Shipping, Handling, and Storage Reqmremcnls.

» Buyer’s Specification 24590-WTP-3PS-PS02-T0001, Specification for Shop
Fabrication of Piping,

* Buyer's Specification 24590-WTP-MV00-TP001, Pressure Vessel Design
and Fabrication,
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8.1.2  Seller shall ensuze that appropriate documentation is prepared and, if required,
. signed by the appropriate person(s). The shipping documentation shall
accurately. reflect specific. traceability to the items being shipped..

8.1.3 Seller shall ensurc that appropriate documentation is prepared for the evaporator
equipment/skids. . At a minimum, documentation shall include the following
information, as applicable:

¢ Manufacturer name, model number, and serial number,
s  Skid number.
¢  Plant item number.

8.1.4 Solvents and cleaning solutions used on stainless steel shail have a halogen
content of less than 200 ppm,

'8.1.5 Recirculation pumps will be shipped oaly in temporary shipping skids not meant
for installation. . The reboiler and support frame assemblies. shall be. transported
from the Seller site to the Buyer site in the horizontal orientation due to air lock

8.1.6 Separator vessels will be shipped on temporary. shipping skids. The installation
skids are shipped separately, each in two picces because of their height.

8.1.7 Lifting weight shall be clearly marked on both the equipment skid and its
shipping documentation.

8138 Regarding Buyer's Specification 24590-WTP-3PS-PS02-T0001, Specification
Jor Shop Fabrication of Piping, polyethylene wrap can be used and snbsequent
blocking using Styrofoam cushioning and equivalent backed by plywood/wood
to provide protection against damage or access by elements. Special end ceps are
not required..

8.2 Painting
3.2.1 Stainless steel shall not have coating applied,

82.2 Seller shatl submit the information requested on Form H (see appendix S) along
with technical data sheet and MSDS. Supplier. shall provide Certificate of
Conformance: verifying application of coating in compliance with coating
manufacturer’s Technical Product Data Sheet,

B.23 All painting and coating shall be applied in accordance with the manufacturer’s
directions for application,

824 Exposed carbon steel surface shall be primed and pamted with enamel base
coating in accordance with the coating manufactures surface and application
requirements. . All visible oil, grease, dust, ditt, mill scale, rust, coating, cxides,
corrosion products and other foreign matter shall be removed prior to application
of primer. See section 8.2.14 and 8.2.15 for custom fabricated equipment.
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In the absence of standard manufacturer’s colors, the finish coat of all carbon
steel items and equipment shall be ANSI 70 Gray. . Contrasting colors shail be
used for fasteners and bails.

Repainting by. the Seller, or custom finishing by the manufacturer shall not be
required when commercially available components and equipment which are
normally mass produced, inventoried, supplied from stock, and have been coated
with the manufacturer’s standard coating system.

Surfaces exposed to the environment, but inaccessible after assembly, shalf be.
coated prior to assembly,

Painting of intezior and enclosed surfaces of the. equipment, such as inside a
welded box section, is not required.

Machined carbon steel mating surfaces and other surfaces not protected by,
coating system (such as seal surfaces, threaded surfaces, lifting hooks, hook nuts,
wheel treads, gesrs, shafts, pinions, and couplings), shall be protected with a
solvent cutback asphalt temporary. preservative (Dauber Chemical Tectyl 891, EF
Houghton Chemical Rust Veto 342 or Buyer’s accepted equivalent) for shipment
and storage. The Seller shall specify which preservatives must be removed and
how the preservatives are removed by. the Buyer before operation of the
equipinent.

Welds shall be coated only after completion of the required tests. Required tests
include leak tightress, hydrostatic testing or other NDE of the welds.

Filler, sealant, and caulking compounds shall be.compatible with the costing

The lifting fixtures for separator vessel shall be safety yelfow # 13655.in
accordance with FEP-STD 595B, Colors Used in Government Procurement. The
lifting fixtures can be coated with the manufacturer’s standard coating systems. .
Items covered by 8.2.14.and 8.2.15, shallbemrfacepreparedmaccordmcnmth

SSPC SP10. Forxrepair, the surfaces shall be prepared in accosdance with SPPC
SPiL.

For support frames for steam conditioning skids and reboiler transporter, Seller
shall use two coats (P04) of Epoxy. with 4-6 mils per coat. Accepiable coanng
products for P04 are as follows:

82141  Amercoat 385 from Ameron

8.2.14.2 Carboguard 890 from Carbonline

8.2.143  224HS from Devoe

8.2.144  Protecto-Coat 330 or. 300 from Dudick

8.2.14.5 Intergard 475HS from International

Page Sﬂ

24590-GO4B-FO0019 Reav 3 (6/29/2004) Rof: 24550-WTP-3DP-GO4B-00049




8215,

24590-PTF-3PS-MEVV-TPOUY, Rev 2
Forcad Clrculstion Vacuum Evaporator System

82146 Macropoxy. 646 from Sherwin Williams

For reboiler and recirculation pamp lifting beams, Seller shall use three coats
with Ist cout (POZ) of Epoxy Primer with 3-5 mils and (P06). Epoxy Novolac
with 5.~ 10 mils for 2nd and 31d coats. Acceptable coating products for P02 are
as follows:

82151  Amercoat 68HS from Ameron

82152 Carbozinc 859 from Carbonline

8.2.183 313 from Devoe

8.2.154  Interzinc 52 from Internationat

82.155  Zinc Clad IV from Sherwin Wiiliams

Accepiable coating products for P06, are as follows:

82.15.6  Amercoat 91 from Ameron

8.215.7  Phenoline 1205.FR from Carbonline
82158  253.from Devoe.

82159  Protecto-Coat 100XT or EN from Dudick
82,1510 Intertherm 875 HS from International
8.2.1511 Macropoxy 646 from Sherwin Williams

83 Tagging

83.1

3.3.2

83,3

834

835

Tagging of the evaporator component, equipment, and skids shall be per this
specification and the applicable documents listed in section 2 of this
specification.  Plant item numbers for evaporator component/equipment shall be
per the data shegts that are in section 2 of the MR,

Instruments shall have nameplates installed per section 8 of Buyer’s specification
243%0-WTP-3PS-JQO7-T0001, Engineering Specification for Instrumentation for
Package Systems.

Motors shall have nameplates per section 3 of Buyer’s specification 24590-WTP-

3PS-MUMI-T0002, Engineering Specification for Low Voitage Induction
Moftors.

Packages shall be suitably marked on the outside to facilitate. identification of the
purchase order, the procurement specification, the package. contents, aml any.
special handling instructions,

Slinging points and orientation for storage shall be clearly marked.
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83.6 Temporary material such as bolting and shipping material shall have clear
identification per sections 3.13 and 3.13.12 of Buyer's specification 24590-WTP-
GPP-GCB-00100, Freld Materials Management.

83.7 A stainless steel nameplate shall be rigidly. attached to the evaporator equipment
skid packages in a prominent position for ease of visibility, and shall inclode the
following: ‘

Manufacturer’s name.

Shop location.

Date of manufacture.

Serial number,

Equipment rating (pressure, temperature. and flow).
Skid number.

Plant item number.

Weight of assembly.

Purchase order number.

2 & & & & ¥ 2 2

9 Quality Assurance

9.1 General Commercial Designation (CM) Requirements

9.1.1 The Seller's Quality Assurance Program (QAFP) Requirements are mcluded in
24590-WTP-3PS-GO00-T0O00L, Supplier Quality Assurance Program. '

912  Seller's QAP Manual shall be submitted to buyer for review in accordance with
24590-WTP-3PS-G000-T0001, Supplier Quality Assurance Program.

9.1.3 Scller's QAP, as a minineum, shall contain the requirements of DOE Order -
414.1A as detailed in the Supplier Quality Assurance Program Requirements
Data Sheets listed in section 2 of the MR... The very. satme requirements shall be
passed down to any lower tier subcontractor.

92  Quality Level (QL) Reguirements

9.2.1 Selles shall have in place a QA program meeting the requirements marked as
applicable in Supplier Quality Assurance Program Requirements Data Sheet
attached to the MR, and Buyer’s specification 24590-WtP-3PS-G000.T0001.

9.2.2 Seller shall demonstrate that its quelity program is in compliance with the
procurement quality requirements listed in the Supplier Quality Assurance.
Program Reguirements Data Sheet.  The Supplier shall alfow. the Buyer, its agent,
and DOE access to. their facilities and records pertaining to this purchase order
for the purpose of QA Audits and Surveillance at mutually. agreed times.

9.2.3 Allitems shall be manufactured in accordance with the Supplicr’s Quality.
Assurance Program that has been previously evalvated and accepted by the RPP-
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. WTP Quality. Organization. The. very same requiterients shall be passed down to
any. lower tier subcontractor.

9.2.4 Seller shall submit their QA program and work pian to Buyer for review prior to
commencerzent of work. The plan shall include documents and procedures to
implement the work and include a matrix of essential Quality Assurance

. elements. cross referenced with the documents/procedures,

10 Conﬁguratioh Management

~ Equipment and/or componeris covered by this specification are identified with Plant Item
‘Numbezs shown in the attached data sheets in section 2 of the MR. Each item shall be identified
in accordance with section 8.3 of this specification.

11 Documentation and Submittals

11,1  General

11.1.1 Seller shall submit to Buyer all detailed designs, drawings, documentation,
procedures, instructions, calculations, analyses, manufacturér documcntation,
manufacturer data, inspection reports, test reports, certifications, centificates,
manuals, MSDSs, video tapes, and drawings required per this specification, the
applicable codes, standards, and reference documents in sectmn 2 of this
specification, and the MR.

11.1.2 All detailed designs, drawings, assembly. drawings, shop drawings, final P&IDs,
MDSs, supporting calculation, supporting analyses, and all other requirements in
the 60 % design stage shall be issued to the Buyer for veview prior to fabrication
of evaporator vessels and equipment.

11.1.3 Seller shall submit to Buyer Engineering and Quality. Verification documents in
the forms and quantities shown in Form G-321-E, Engineering Document
Requirements, and Form G-321-V, Quality Verification Document Requirements
attached to the MR, section 3.

11.1.4 Secller shall submit a report identifying any-deviations and/or conflicts per section
2 of the MR to the Buyer. for review.

1L1.5 Each documentation transmittal package shall have a documentation inventory.
sheet attached listing all documents and the number of pages each,

11.1.6 All documents submitted for review. (e.g., General Arrimgcment, Shop Details,
Calcutations must contain their own mmique NAME AND IDENTIFICATION
NUMBER) Example;

Calculations for Item:
Document No:. Calc TLP-PMP-00001-0001
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11.1.7 Data sheets in section 2 of the MR shall be marked up. by the Seller and
submitted to the Buyer for review with the detailed design. . Seller shall fill in all
information that is marked as asterisk or. TBD and markup actual overall
dimensions for each evaporator component, equipment, and skid based on the
detailed design.

11.1.8 All drawings shall be produced per the. drawing practices st forth in ASME
Y14.100, Engineering Drawing Practices. '

11.2 Ca]cu;aﬁons

11.2.1  Alf calculations ta be provided shall be orderly, complete, and sufficiently clear
to. permit verification... The body of the calculations shall inchade:

* A concise statement of the purpose of the calculation,

Input data, applicable criteria, and stated assumptions.

A list of references used, including drawings, codes, standards, and computer
programe {indicate the version or issye date).

A discussion of rationale used for design assumption basis,

Equations used for all computations.

Numerical calculation including identification of units nsed. . .
A concise statement addressing the calculation results and/or
recommendations,

* A table of contents for complex calculations.

113  As-Built Drawings
11.3.1 Progress As-Builts

During construction, the. Seller shall keep an updated marked-up set of progress
as-built drawings on the jobsite as an accurate record of all deviations between
the work, a3 shown on the Buyer reviewed drawings, and work as fabricated.
These drawings shall be available to the Buyer for inspection at any time during
regular business hours.}

11.3.2 Final As-Builts

Seller shall furnish to Buyer final as-built drawings with AS-BUILT. clearly.
printed an each shect for all final work left in place, Seller shall accurately and
neatly. transfer all deviations from progress as-builts to final as-builts.

11.4 Dimensional Record Drawings

See 24590-WTP-3PS-PP00-T0002 for final dimensional measurement requirements. Thind
party. validation of special dimensional inspection is not required. . Seller. shall fumish to
Buyer dimensional record drawings for reboiler and support frame assemblies, and
recirenlation pumps with all their associated lifting yokes and/ox lifting lugs...
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1L5 Project Start

Seller shall submit drawing index and detailed schedule of engineering document
submittals, material purchases, fabrication, shop test, and ready for shipment. Include bar
charts or critical path method diagrams, which detail the chronological sequence of

116 30 % Design Review

11.6.1 Provide drawings with outline dimensions, s¢rvices, foundations, and mownting
details of ail three (3) evaporator systems, Drawings shell show external
envelope, including lugs, centerime(s), location and size for electrical cable,
conduit, fluid, other service connections, isometrics, and details refated to
foundlations and mountings..

11.6.2 Provide preliminary dimension, location, and layout for all evaporator
component, equipment, and skids.

11.6.3 Provide preliminary design of the demister pads replacement methodology.

11.64 Provide preliminary system description, . Describe general system functions and
basis of design. . It shall include a systematic process flow diagram for system
operation.

11.65 Provide preliminary, Piping and Instrumentation Diagrams (P&IDs).

11,66 Provide preliminary instrument control requirements.. Include system interdocks
and control philosophy. . Provide flow charts, schematics, logic diagrams, or
function diagrams showing the equipment finctional controls.

11.6.7 Provide document that describes the proposed equipment skids, inchuding
sketches of typical skids indicating skid-to-skid and skid-to-building interfaces,
a8 well as the components included.

11.68 Identify all large and heavy. items of equipment to ensure lifting capability. during
construction, maintenance, and decommissioning.

11.6,9 Provide preliminary, electrical drawings, schematics, wiring drawings, and motor.
data sheets per Buyer’s specifications 24590-WTP-3PS-MUMI-T0002 and
24590-WTP-3PS-EKP0O-T0001.

1.7 60 % Design Review

11.7.1 Provide final P&1Ds.
11.7.2 Provide final skid constructability. study.
11.7.3 Provide final evaporater component, equipment, skid size, and layout.
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11.7.4 Provide assembly drawings.

11.75 Provide shop detail drawings with sufficient detail to facilitate fabncation,
manufacture, or installation. This includes a complete Bifl of Materials (BOM),
pipe spool drawings, infernal piping and wiring details, cross-section details, and
structural details,

11.7.6 Provide witing diagtams including schematic diagrams, equipment intemal
wiring disgrams, and interconnection wiring diagrams for electrical items.

11.7.7 Submit compieted Instrument and Mechanical data sheets for all instraments and
equipment, utilizing Buyer's supplied instrument data sheet samples attached in
section 2 of the MR a3 templates.

11.7.8 Provide functional test setpoints and recommended operating set points foz the
instrumentation and control packaged systems.

11.79 Provide final instrument control requirements including control loop definitions,
system intetlocks, alarms, and control philosophies. Control and sequencing
requirements of the systemn and its components shall be detailed as described in
section 3.5 of 24590-WTP-3PS-JQO7-T0001, Engineering Specification for
Instrumentation for Package Systems.

11.7.10 Submit ail fina! detailed drawings, calculations, analyses, and information
necessary for evaporator vessels and equipment fabrication.

11.7.11 Submit all FMEA documentation.
11.7.12 Provide final electrical drawings, schematics, wiring drawings, motor data sheets,

nameplates per Buyer’s specifications 24590-WTP-3PS-MUMI-T0002 and
24590-WTP-3PS-EKPO-T0001. '

11.8 90 % Design Review

11,8.1 Provide detziled written procedures, i instructions, and drawings (including all
lifting requirements) for evaporator. system erection/instaliation. :

11.8.2 Provide complete temote installation insteuctions for the utilization of the hot cell
existing cranes for the needed reorientation, installation, and extraction of the.
reboiler.

11.8.3 Provide instrument installation details.
11.84 Provide list of required spares.

11.8.5 Provide startup and commissioning spares list, including all components er
equnipment that may be needed during startap and commissioning.

11.8.6 Provide operation manuals with detailed written instructions describing how. the
evaporator systems and components should be operated.. Manuals shall include:
specific instructions, procedures, and illustrations for the following:
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Safety Precautions - List personnel hazards and equipment or.
prodhuct safety. precautions for all operating conditions.

Operator Prestart — Include requirements to set up znd prepare each
system for use.

Start-up, Shutdown, and Post-shutdown Procedures —Include a
control sequence for each of these aperations.

Normal Operations - Inclede control diagrams with data to explain
operation and control of systems and specific equipment.

Emergency. Operations -- Include emergency. procedures for
equipment malfunctions to permit a short period of continued
aperation or to. shut down the equipment to prevent forther. damage.
to systems and equipment. . Include emergency. shutdown instructions
fior. fire, over-pressure, spills, or other foreseeable contingencies.
Provide guidance on emergency operations of all utility. systems
including valve locations and portions of systems controlted.

Operator Service Reguirements — Inclade instructions for. services to
be performed by the operator, such as lubrication, adjustments, and
inspections. :

Environmental Conditions — Include a list of environmentai
conditions (temperature, humidity, and other relevant data) which are
best suited for each product or piece. of equipment and describe
conditions under which equipment should not be allowed to run.

Lay-up Instructions.— Include step-by-step instructions for lay-up.

11.8.7 Provide maintenance manuals with detailed written instructions to disassemble,
reassemble, and maintdin systems or components in an operating condition. .
Manusls shall include specific instructions, procedures, and illustrations for the
following phases of maintenance:

11.8.7.

24590-GO4B-FOO01S Rov 3 (6/29/2004)

Preventive Maintenance - Include the following information for
preventive and scheduled maintenance to minimize corrective
maintenance and repair: .

11.8.7.1.1 Lubrication Data — Include lubrication data, other
than instructions for lubrication, in accordance with
operztor. service requirements to be included in
operation manuals.

11.8.7.1.2 Preventive Maintenance Plan and Schedule - Include
manufactorer’s schedule for routine preventive
maintenance, inspections, testing, and adjustments
required to ensure proper and economical operation
and to minimize corrective maintenance and repair.
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Provide manufacturer’s projection of preventive.
maintenance frequency of work, and hours to
complete the task. Provide serveillance and in-
service inspection recommendations,

{Corrective Maintenance — Include manufacturer’s schedule for
jprocedures and instructions for correcting problems and raking
repairs, . Include the following information for performing cormrective.
maintenance:

118721 Troubleshooting Guide and Diagnostic Techniques —
. Include step-by-step procedures to promptly isolate
the cause of typical malfunctions. Describe clearly
why the checkout is performed and what conditions
are to be sought. . Identify tests or inspections and test
equipment reguired 1o determine whether parts and
equipment may be. reused or requise replacement.

11.8.7.2.2 Wiring Diagrams and Control Diagrams — Wiring
diagrams and control diagrams shall be point-to-point
drawings of wiring and control circuits including
factor-field interfaces. . Provide a complete and
accurate depiction of the actual job specific wiring
and control work. . On diagrams, number electrical
and electronic wiring and pnewnatic. control tubing,
as well as the. terminals for each type, identical to
actual installation numbering.

11.8.7.2.3 Maintenance and Repair. Procedures — Include
instructions and list tools required to restore product
or equipment to proper condition or operating
standards,

11.3.7.24 Removal and Replacement Instructions — Include
step-by-step procedures and list required tools and
supplhies for removal, replacement, disassembly, and
assembly. of components, assemblies, subassemblies,
accessories, and attachments, . Provide all tolerances,
dimensions, settings, and adjustments required.
Instroctions shall include a combination of text and
illustrations.

11.8.725 Recommended Spare Parts and Supply. Lists —
Include list of spare parts and supplies required for
maintenance and repair to ensure continued service or.
operation without unreasonable delays. Include the
cost of each item.

118726 MSDSs - Include MSDSs for all chemicals and
hazardons materials supplied as part of the product,
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systent, or equipment. In addition, include MSDSs
for all chemicals and hazardous matezials required to
be added (lubricants, antifrecze, etc.).

Parts Identification — Provide identification and
coverage for all parts of cach component, assembly,
subassembly, and accessory of the end items subject
to replacement. Include special hardware
requirements, such as requirement to use high-
sirength bolts and nuts, . Identify, parts by. make,
model, serial number, and source of supply. 1o allow.
reordering without further identification. . Provide
clear and legible illustrations, drawings, and

exploded views to enable easy. identification of the

items. When illustrations omit the part numbers and
description, both the illustration and soparate listing
shall show the index, reference, or key number which
will cross-refesence the illustrated part to the listed
part. Parts shown in the listings shall be grouped by
components, asscmblies, and subassemblies.

Other than Seller’s Commercial Practice — End item
mamnfacturer may add a cross-reference. ta
implement component assemblies and parts
requirernenis when implementation in manual form
varies significantly. from the style, format, and
method of Seller’s standard commergial practice.

Warranty. Information - List and explain the various
warranties and include the servicing and technical
precautions prescribed by the Seller or contract
documents to keep watranties in force.

Personnel Training Requiremeats — Provide
information available from the Seller to use for
training designated personnel to operate and maintain
the equipment and systems properly.

Calibration Testing Equipment and Special Tool Information -
Include information on test equipment required 1o perform specific
tests and on special tools needed for the operation, maintenance, and
repair. of components,

11.8.8 Provide system, component, and instrumentation descriptions as identified

below:

11,831

24590-GO4B-FOO019 Rev 3 (6/29/2004)

System Descriptions - Include comprehensive system description
describing, in detail, how. the overal] system functions, and the basic
design basis. . Include component interfaces and interactions.
Provide a systematic process flow. diagram for, system operation.
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11.88.2 Component Descriptions — Include comprehensive component
descriptions describing, in detail, how cach individual process
component functions and the basic. design basis. . Inclnde other
component interfaces and interactions. Provide a systematic. pmcess
flow diagram for component operation.

11.88.3  Instrument Descriptions — Include a list or table describing
" instrument ID namber, [D name, location, and basic operating
function. Include separately, in systematic descnphvc detail,
instrument controls and logic that correspond to instrumentation and
logic diagrams.

11.89 Provide design and operational requirements per. the following:

11.89.1  Design requirements — Include a list or. 1able describing the
riaximum design limits. and conditions required to. safely. aperate the
cquipment (ie., temperatures, pressures, etc.),

11.89.2  Operational requirements — Include a list or table describing the

nommel operating ranges for equipment (i.e., iemperatures, pressares,
etc.).

11.8.10 Provide analysis and design reports, including analytical data (slress, electrical
loading, fluid dynamics, etc.) which demonstrates that an item satisfies all
specified rcquiremems.

11.8.11 Provide seismic analysis or test data reports provxdmg data and demonstrating
suitability of materials, camponents, or Systems in relation to the conditions
imposed by the stated seismic criteria.

11,812 Provide thermal stress analysis or test data reports providing data and
demonsteating suitability. of materials, components, or. systems in rclatlm tothe
cenditions imposed by thermal stresses.

11.8.13 Provide site storage and handling manuals including the requirements and time.
period for lubrication, rotation, heating, lifting, or other handling requirements to
prevent damage or deterioration during storage and handling at job site. . Inchude
return shipping instructions. .

11.8.14 Provide inspection and test plan including detailed descriptions of the inspections
and tests planned during the receipt, manufacturing, and conformance
verification activitics. . Include identification of witness and hold points.

11.8.15 Provide welding procedures, specifications, and supparting qualification records
required for welding, hard facing, overlaying, brazing, and soldering.

11,8,16 Provide material control procedures including controlling issuance, handling,
storage, and traccability. of materials such as weld rod.

11.8.17 Provide PMI procedures for performing PMI testing of materials.
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11.8.18 Provide repair procedures including controlling material removal and
replacement by. welding, brazing, etc., subsequent thermal treatments, and final
acceptance inspection.

11.8.19 Provide pressure testing procedures including hydro, ai, leak, separation, or
vacuum test procedures for performing hydrostauc or. pneumatic structural
integrity. and leakage tests.

11.8.20 Provide inspiction procedures for the purpose of determining that specified
requirements (i.e., dimensions, properties, performance results, etc.) are. met,

11.8.21 Provide radiographic testing procedures for identifying the preselice and certain
characteristics of discontinuities and inclusions in materials by. x-ray or gamma
ray. exposure of photographic film.

11.8.22 Provide liquid penctrant testing procedures for detection of surface
discontinuities in meterials by application of a penetrating hqtud in conjuncuon
with. suitable developing techniques.

11.8.23 Provide functional shop test procedures to demonstrate that design function and
operational parameters are met (e.g., pump. performance data, valve stroking,
Joad, temperature rise, calibration, environment, etc.).

11.8.24 Provide integrated acceptance. test reqmrc:henu document per enginecring
specifications to demonstrate design function and operational parameters for the
complete assembled evaporator systems.

11.8.25 Provide electrical test procedures to demonstrate that design fonction and
operational parameters are met (e.g., impulse, overload, continuity, voltage,
temperature rise, calibration, saturation loss, etc.).

11,8.26 Provide shipping preparation procedures for cleaning, packaging, and handling.
11.9 Final Design Review
* Provide final design report including all design documents, manuals, and drawings that are
specified in this specification. . All procedures and instructions shall be completed and

sabmitted to the Buyer a minimam of eight (8) weeks prior to evaporator components,
equipment, and skid shipment.
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WASTE FEED EVAPORATOR
STREAM DATA
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Stream Description Evaporator | .Evaporator Process
‘ Feod Concentrate | Condensate
Specific Gravity 1.050882E+00] 1.197295E+00 1.000072E+00]
H 1.227066E+01| 1.305375E+01]9.325531E+00}
Total Volurne (gpm) 1.862454E+01( 3.234591E+00] 1.7 10009E+01
Total Mass (lb/hr) 1.030370E+04| 1.934908E+03| 8.544155E+03
Na Molarity 8.231085E-01] 5.000000E+00} 3.116202E-05
Activity (Ci/gallon) _
129-1 1.070549E-07] 6.456333E-07| 7.335288E-10
134-Cs 6.794152E-06] 4.120906E-05| 2.202542E-09
137-Cs 1.531654E-01| 9.292679E-01] 1.866905E-09]
14-C 4.343208E-06{ 2.632459E-05| 4.923495E-09
126-Sn 3.687065E-07] 2.235285E-06] 3.195400E-10
233-U 1.147865E-07] 4.333113E-06| 6.729984E-10
2354 5.308471E-09] 3.218466E-08| 4.216552E-12
152-Eu 1.787821E-06] 1.083834E-05| 1.612622E-09
164-Eu 1.047067E-04| 6.347777E-04} 9.210747E-08
155-Eu 2.783818E-05| 1.688275E-04] 1.307200E-08
237-Np 1.743947E-07| 1.057294E-06] 1.462592E-10
238-Pu 1.558783E-06| 9.457271E-06] 1.600678E-13]
239-Pu 2.427044E-08| 1.472509E-04| 1.683651E-12)
240-Pu 6.791157E-06] 4,120253E-05| 7.334047E-13
241-Am 1.539731E-04| 9.341677E-04] 4.075735E-11
243-Am 5.791005E-05] 3.513452E-04] 7.425120E-12)
242-Cm 2,927004E-07] 1,774511E-08] 2.511805E-10}
241-Pu 5.791005E-05] 3.513452E-04| 7.425120E-12
243-Cm 4.125221E-08] 2.501032E-07] 3.356803E-11
244-Cm 8.401929E-07] 5.093514E-06( 6.825013E-10|
3-H 1.025185E-05| 2.637668E-05| 8.775766E-06
60-Co 1.897588E-06| 1.150925E-05 6.773841E-10
90-Sr 2.251101E-02| 1.365762E-01] 1.437153E-09
99-Tc 5.315124E-04} 3.223320E-03] 2.665563E-07
125-Sb 6.485555E-05! 3.931850E-04| 1.619373E-07
Specific Mass (wt%)
Ag+ 0.0000851 0.0004528]  0.0000000
Al+3 0.1407107 0.7486167 0.0001564,
B+3 0.0002618 0.0013935 0.0000002
Ba+2 0.0001225 0.0006518 0.0000001
Bi+3 0.0001670 0.0008883 .0.0000002
Ca+2 0.0023604 0.0125596 0.0000022
Cd+2 0.0006340 0.0033758 0.0000060
Cl- 0.0256441 0.1362596 0.0000587
C03-2 0.3966942 2.1103727 0.0004730
Cr{TOTAL) 0.0140436 0.0747823 0.0000005
Cs+ 0.0001128 0.0008007 0.0000000
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F- 0.0209444 0.1115277 0.0000010
Fe+3 0.0111118 0.0591522 0.0000045
Hg+2 0.0001399 0.0007446 0.0000001
K+ 0.0677068 0.3604479|  0.0000230
La+3 0.0004065 0.0021647| 0.0000000|
Li+ 0.0002899( 0.0015438 0.0000000}.
Mg+2 0.0002586) 0.0013766 0.0000001
Mn+4 0.0012678 0.0067511 0.0000001
Mo+6 0.0002105 0.0011200] . 0.0000002
Na+ 1.8061286 9.6176128, 0.0000717
NH3 0.0163755 0.0051800]  0.0185725]
Ni+2 0.0023278 0.0023372 0.0022779;
NO2- 0.4747226 2.5269331 0.0002360}
NO3- 3.5168979] 18.6961248 0.0073514
OH(BOUND) 0.1876967 0.9986652 0.0001926
OH- 0.0301822 0.1605662]  0.0000360}
Pb+2 0.0007719] 0.0040181 0.0000209]
Phosphor containing 0.0646907 0.3441493 0.0000768
components
Se+6 0.0010836 0.0057700( . 0.0000001
Si+4 0.0121852 0.06482771  0.0000137
S504-2 0.0669264 0.3561423 0.0000570
Sr+2 0.0000854 0.0004544 0.0000001
Ti+4 0.0000312 0.0001660! 0.0000000] -
TOC 0.0494322 0.245%911 0.0039049]
U(TOTAL) 0.0002514 0.0013377 0.0000003
Zn+2 0.0001314 0.0006906 0.0000000
Zr+4 0.0115379| 0.0613983 0.0000102
H20 92.3882691] 63.2687429] 99.9664571
H+ 0.0000000| 0.0000000]  0.0000000
cO2 0.0000000j 0.0000000{  0.0000000
Total Dissolved Solids (Na 5.0601243] 26.7981844 0.0334712
Excluded) (wi%) '
Total Suspended Solids (wi%) 0.7454780j 0.3154599|  0.0000000{

Note: Table extracted from 24590-PTF-M4C-V11T-00006 REV. B

Forced Circulation Vacuum Evaporator System
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TREATED LAW EVAPORATOR
STREAM DATA
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COnéentratod

Stream Description| Feed Treated | Feed Noutrallzed Condensate from

LAW Effiuent LAW LAW Evap
Specific Gravity 1.201279E+00 9.960371E-01 1.354830E+00 1.000211E+00|
pH 1.400000E+01 1.199980E+01 1.400000E+01 1.108047E+01
Total Volume {gpm) 1.398842E+01 9.800358E+00 8.316158E+00. 1.574299E+01] .
Total Mass (Ib/hr) 8.395616E+03 4.877051E+03 5.629209E+03 7.867172E+03|
Na Molarity 4.654928E+00 9.564147E-02 8.001080E+00] 1.384081E-04.
Activity (Cifgallon) :

129-1 4.749081E-07 0.000000E+00 7.840393E-07 2.531875E-09
134-Cs 1.575297E-08;  4.663790E-10 2.703969E-08 4.038980E-12
137-Cs 3.358384E-04 9.978015E-06 5.768332E-04, 3.256697E-12

14-C 3.582432E-05 0.000000E+00 6.019971E-05: 3.147259E-08
126-Sn 1.430030E-06 0.000000E+00| 2.403044E-061 1.256318E-09|
233-U 8.109593E-07 0.000000E+00 1.362748E-06 7.124486E-10
235-U 7.044819E-09 0.000000E+0Q 1.183822E-08 6.189054E-12
152-Eu 1.012468E-05 0.000000E+00 1.701366E-05 8.894794E-09
154-Eu 1.453164E-04 0.000000E+00 2.441918E-04 1.276642E-07.
155-Eu 3.750157E-05 0.000000E+00| 6.301818E-05 3.294609E-08
237-Np 6.467932E-07 0.000000E+00) 1.086881E-06 5.682244E-10
238-Pu 1.128371E-06 0.000000E+00| 1.808007E-06 2.681B47E-13
239-Pu 2.250086E-05 0.000000E+00{ 3.784818E-05|  5.347876E-12
240-Pu 6.141525E-08 0.000000E+00} 1.033052E-05 1.459683E-12]
241-Am 1.046161E-04 0.000000E+Q0 1.759723E-04 6.571346E-11)

243-Am 4_604254E-05 0.000000E+Q0 7.744709E-05 1.084313E-11
242-Cm 3.178432E-07 0.000000E+00 5.341082E-07 2.792334E-10
- 241-Pu . 4.604254E-05 0.000000E+00 7.744709E-05] 1.094313E-11
243-Cm 4.969903E-08 0.000000E+00 8.351496E-08]  4.366187E-~11
244-Cm 9.70122CE-07 0.000000E-+00 1.630207E-06, 8.522771E-10
3-H 4.475971E-05|  0.000000E+00|  3.012124E-05 2.385981E-05
60-Co 5.350007E-06 0.000000E+00Q 8.990228E-06 4.700118E-09
90-Sr 1.768254E-02 0.000000E+Q0 2.974328E-02 6.760816E-08
99-T¢ 1.919640E-04 0.000000E+00 1.881459E-04 9.836324E-08
125-Sb 2.554858E-04 0.000000E+00 4.293221E-04 2.244509E-07
Specific Mass (wi%)
Ag+ 0.0001789 0.0000000] 0.0002666 0.0000002]
Al+3 0.8781368 0.0000000}_ 1.3083917 0.0009266
B+3 . 0.0011040 0.0000000{ 0.0016449 0.000001

Ba+2 0.0003972 0.0000000 0.0005919 0.0000004

Bi+3 0.000D166 0.0000000 0.0013656 0.0000010

Ca+2 0.0036401 0.0000000 0.0054235 0.0000039}

Cd+2 0.0001758 0.0000000 0.0002620 0.0000002

Cl- 0.1927241 0.3081970 0.5533985 0.0007536
c03-2 1.8709695 0.0000000 2.7876764 0.0019741
Ce(TOTAL) 0.0436851 0.0000000 0.0651518 0.0000013
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Cs+ 0.0000002 0.0000000] 0.0000003 _0.0000000
F- . 0.1369480 '0.0311205 0.2312023 0.0000068
Fet3 0.0051922 0.0000000 0.007736 0.0000055
Hg+2 0,0002119 0.0017125 . 0.0002775 0.0000002
K+ 0.4371071 0.0000000 0.6517338 0.0001319|
La+3 0.0000717 0.0000000 0.0001068 0.0000001
L+ 0.0001031 0.0000000] 0.0001537 0.0000001
Mg+2 0.0007039 0.0000000 0.0010487 0.0000007
Mn+4 .0.0003630 0.0000000 0.0005408 0.0000004
Mo+6 0.0014914 0.0000000 0.0022221 0.0000016
Na+ 8.9124915 0.2205096 13,4830308 0.0003183
NH3 0.0556091 0.0000000] 0.0046246} 0.0559853
Ni+2 0.0010718 0.0000000 0.0000905 0.0010791
NO2- 3.6214624 0.0000000} 5.3989608 0.0015931
NO3- 8.2610682 0.1691503 12.4458561 ~ 0.0154626
OH{BOUND) 1.2709676 0.0000000 1,8936954 0.0013410
OH- 1.9207357 0.0170413 - 2.8899856 0.0020468
Ph+2 0,0022422 0,0000000 0.0032374 0.0000764
Phosphor containing 0.2305136 0.0000000 0.343456 0.0002432
components .
Se+6 0.0007265 0.0000000] ~0.0010825 0.0000008
Si+4 0.0180601 - 0.0000000{ 0.0283989 0.0000201
$04.2 0.4242482 0.0000000] 0.6322028 0.0003199
Sr+2 0.0002059 0.0000000] 0.0003067 0.0000002
Ti+4 0.0000875 0.0000000 0.6001303 0.0000001
TOC 0,1782369 0.0000016! 0.2481087 0.0126807
U(TOTAL) 0.0014123 0.0000000] 0.0021042 0.0000015
Zn+2 0.0001608 0.0000000} 0.0002393 0.0000002
Zr+4 0.0092074 0.0000000] 0.0137187, 0.0000097
H20 71.5070307 08.7871894 55.3633120 99.9050111
H+ 0.0000000 0.0000000! 0.0009000| 0.0000000!
co2 -~ 0.0000000 0.0000000 0.0000000 0.0000000
Total Dissolved 19.5804777) 0.5272233 29.5260185 0.0946707
Solids (Na Excluded)
(wi%)
Tolal Suspended 0.0000000 0.4650777) 1.6276387 0.0000000
Solids (wi%)

Note: Table extracted from 24590-PTF-M4C-V11T-00006 REV. B
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Stream Number Waste Fead Evaporators Treated LAW Evaporator

Stream FEP FEP FEP TLP TLP Tp

Dascription Feod Concentrate Overhead Feod Concentrate overhead

Specific Gravity | 1.108287E+00] 1.291591E+00] 1.000111E+00j 1.105304E+00] 1.278000E+00| 1.000163E+00

pH 1.312459E+01] 1.389913E+01| 1.017151E+01} 1.321351E+01| 1.386570E+01| 1.028492E+01

Total Volume 1.921589E+01| 3.462492E+00f 2.24B903E+00] 1.074593E+01] 2.391253E+00| 1.179073E+00

Tota!') Mass (Ib/hr)] 1.066579E+04] 2.239702E+03| 8.426084E+03{ 5.948428E+03] 1.530498E+03| 4.417820E+03

Na Molarity 1.678973E+00 1.000000E+01] 6.235205€-05] 2.217504E+00] 9.964802E+00| B.915611E-05

Activity

Cligailon) : o
1291 1.118972E-06f 5.133318E-06] 1.657679E-06] 6.388461E-07] 2.1244516-068] 1.513816E-06l
134-Cs 1.129487E-04] 6.250516E-04] 2.728177E-08] 2.084563E-08 9.341%—08 5.370692E-10
137-Cs 4.359059E+00[ 2.419159E+01] 2.232506E-06] 4.525083E-04] 2.033504E-03] 4.407797E-10
14.C 1.530790E-05] 8.491637E-05] 5.895986E-08] 8.056168E-08] 3.616737E-05] 7.268873E-08
126-Sn 1.823017E-04(  1.067222E-03{ 1.4B6077E-10{ 2.043400E-08| 9.173855E-08| 1.841322E-10]
233-U 1.150416E-06] 6.3844B4E-06] 1.248818E-14] 1.717230E-09] 7.700344E-08{ 1.547408E-11
235-U 6.946466E-07! 3.853045E-06] 3.162332E-09| 4.348219E-07] 1.952093E-06| 3.91821 1E_-0§* '
152-Eu 6.188336E-04] 3.434357E-03] 6.581440E-10| 9.049626E-08| 4.062746E-07] 8.154683E-10
154-Ey 6.562753E-02] 3.642143E-01] 8.345943E-07] 1.147543E-04] 5.151790E-04] 1.034060E-06
155-Eu 3.737761E-02]  2.074354E-01] 2034016E-07| 2.796783E-05] 1.255580E-04] 2.520201E-07
237-Np 9.537993E-05| 5.293324E-04] 2.536272E-10] 3.487470E-08] 1,565687E-07| 3.142584E-10|
238-Pu 4.520421E-04]  2.508710E-03] 2,573295E-11] 1.309172E 5.883206E-06] 3.191544E-11
239-Pu 3.985830E-03] 2.212027E-02| 5.228669E-11| 2.660106E-06] 1.195409E-05( 6.484898E-11
240-Pu 2.153818E-04]  1.195310E-03| 4.564062E-11| 2.321981£-06] 1.043461E-05| 5.660605E-11
241-Am 4.833848E-02| 2.682652E-01] 3,172753E-09] 6.111128E-05] 2.746230E-04| 3.937308E-09
241-Pu 2.838034E-02] 1.575032E-01] 8.472452E-10| 4.310391E-05 1.937020E-04] 1.050802E-0S
242-Cm 4.706917E-15] 2.611834E-14] 8.863463E-18| 1.212658E-15| 5.444145E-15] 1.092735E-37
243-Am 1.646951E-08] 9.139838E-06| 7.561321E-10| 1.033137E-07| 4.638171E-07| 9.309668E-10)
243-Cm 1.726031E-04|  9.57B996E-04| 7.809701E-10| 1.073837E-07] 4.820890E-07| 9.676419E-10)
244-Cm 3.700041E-03] 2.053421E-02| 1.837305E-08] 2.251301E-06] 1.010701E-05| 2 028663E-08
3a-H 2 663313E-04] 8.683912E-04] 9.386773E-04] 1.255884E-04] 2.257503E-04] 6.867589E-04
60-Co 1287961E-02] 7.147826E-02| 6.882351E-08] 9.452625E-06] 4.248158E-05] 8.526838E.08
90-Sr 1.320134E+01] 7.326381E+01| 2.292527E.06] 7.286412E-03] 3.274284E-02| 2 857525E-06
99-Tc 3.006068E-02| 1.668241E-01] 6.876193E-06| 2.174950E-04] 9.764235E-04] 1.959863E-06
125-Sb 4.141007E-02] 2.298192E-01] 6.367954E-09] 8.755757E-07| 3.930816E-08| 7.8858756-00

Specific Mass

wi%) :
Ag+ 0.000000 0.000000! 0.000000! 0.000000 0.000000 0.000000
Al+3 0.835506 3025530 0.000224 0.266638 1.035288 0000355
B+3 - 0.000135 0.000642 0.000000 0.080263 0.311642 0.000107
Ba+2 0.000074 0.000352 0.000000 0.000044 0.000172 0.000000
Bi+3 0.000068: 0000325 0.000000 0.000001 0.000004 0.000000
Ca+2 0.024847 0117371 0.000000 0.050340 0.195456 0.000068
Cd+2 0.000067 0.000320 0.000000 0.000159] 0.000619 0.000000|
cl- 0.002163 . 0.015034 0.000008 0.005424] 0.021042 0.000014|
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4.379954]

C03-2 1.242770! 5.913663 0.001220 1.128055 0.001504
Cr(TOTAL) 0.035867 0171277 0.000001 0.030544 0.118710] 0.000001
Cs+ 0.001630 0.007759 0.000001 0.000000, 0.000001 0.000000}
F- 0.044968 0.214134 0.000002 0.067028 0.260489 0.000004
Fe+3 0.482484 2,297630 0.000007 0.019977 0.077566 0.000027
Hg+2 0.000456 0.002170 0.000000, 0.000000] 0.000000 0.000000
T K+ 1.096415 5.219836 0.000385; 1.32746% 5.157862 0.000500)|
La+3 0.010410] 0.048572 0.000000 0.000119 0.000464 0.000000
Li+ 0.000448 0.002130 0.000001 0.018270 0.070937 0.000024
Mg+2 0.000003 0.000018 0.000000 0.009913 0.038490 0.000013
Mn+4 0.047130 0.224438 0.000000 0.000360 0.001397 0.000000
Mo+6 0.000000 0.000000 0.000000 0.000000f 0.600000 0.000000]
Na+ 3.931713 18.722852 0.000143 4.614350 17 933525 0.000205
NH3 0.011529 0.032152 0.006048 0.000354 0.000000 0.000448
Ni+2 0.021794 0.101921 0.000495 0.000086 0.000020 0.000108
NO2- 1.354414 6.447289 0.000698 1.559829 6.059939 0.000861
NO3- 4.344527 20.654158 0.009333 6.320382 24.557934 0.014488
OH{BOUND) 1.748240 8.324258 0.000297] - 0.274711} 1.066833 0.000366
OH- 0.201424 0.958261 0.000252 0.251582 0.976331 0.000335
Pb+2 0.011534 0.054918 0.000003 0.000091 0.000342 0.000004
{Phosphor 0.040853( 0.194443 0.000028] 0.026038 0.101099| 0.000035
|components .
Se+6 0.001869 0.008898 0.000001 0.001729} 0.006714 0.000002
Si+4 0.074861 0.356440 0.000016 0.083117 0.322721 0.000111
S04-2 0.494661 2.353991 ~ 0.000441 0.869199 3.3758271 0.000831
Sr+2 0.001500 0.007143 0.000000) 0.000039 0.000151 0.000000
Tivd 0.000408 0.001934 0,000000 0.000838 0.002479 0.000001
TOC 2374880 13677296 0.003535 3.26 126952 0.004353
U(TOTAL) 0.121728 0.579682 0.000001 0.000868 0.003370 0.000001
Zn+2 0.0002356 0.001118 0.000000 0.030679{ 0.119120 0.000041
2r+d 0.266983 1.271405 0.000001 0.008245) 0.032015| 0.000011
H20 80.763931 8.482255| 99.976817 79.669593 21.0557861] 99,975139
H+ 0,000000; 0.000000 0.000000 0.000000] "0.000000 0.000000
co2 0.000000: 0.000000 0.000000 0.000000: 0.000000 0.000000]
Tolal Dissolved 11.304045 53.744832 0.023039 15.718052 61.010697 0.024856
Solids (Na
Excluded) (wt%)
Total Suspended 4.000310 19.050061 0.000000 0.000004 0.000016 0.000000!
Solids (wt%) :

Note: Information contained in this table is from 24590-PTF-M4C-V11T-00008 REV. A. which is the best
available data at time of release. Table will be updated to current information when it becomes available
in the next revision.
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1

1

'

1. ModoimemEmdopeAmmneﬂnndmyueamwkedmmlmmumnbowomuwaas&
2" Mode 1 rapresents Envelope B wasia feat] snd recydes required ko mast production rate of 60 MUK LAW glass,
3. Mode 1 reprasanis Envelope C waste feed and recycies required to meet production rate of 30 MUS LAW glass,
4, Mhlmmﬂmhh's’DgprnwamdopeA&SgpmwamﬁnpoB.lndzsmforEmﬂopoC.

F Dalivery pressuse 16 ba detarminwd by wasts feed sveporator vendor, .

6. Solids size renge and cheractarietics 1o ba dalermined by RAT,

7. Denattyand Spodﬁceravhybaed on prefreated AW-101 of same mohmy. Ooes not include weight pefoent solids,

. PLANT ITEM No.
QCE H H 8 24590-PTF-FEP-PMP-00007A
gﬁz: IRPP-“W Systerm, PEP T
No: . 2 Detcriplion: © g aste Foed Hoed Pym
Sie: [Handord $u Caics No, . 24550-P1F-MEG-FE H, Rev. A
Buiiding No.: 10 Assodated Drrwings: 24 M5-V17 1, Rev. B
[FROCESS DATA Gits TAode 1 (Vo5 1) Mods 2 ;Nouz):'—“""""mm Ie 3 i’: Woda & i
1Ca ity Nonmsl (Nota 4) 50 38 3%
{Caparity Raled B0 N/A N
kmﬂmm!’m Temparaiurs R " 59 59 5
. [Namal P T fure F ki 77 77
Maximum Pumping Temperaturs *F 123 128 122
Deristty ot Normal Purnping Temperatura (Note o 759 67.8 888
Sp Gravity al Normal Pumping Temperatng (Nole 7] 123 1.08 1,10
\Viseoaity at Nmaﬁw ra 118 11.8 11.8
Vapor Pres al Nomml Pumping Temp 0.43 .44 044
. {Crigin Presaure 14.61 14.61 14.61
Delivery Pressurs {Nols 5) Nots & {Note 5)
[FLUID COMPOSITION
jConten! Code {e.g., TypaNeme of Liquid] -
Sollds Content- % Wit C 4 ? 2
|Soilds Size Range microns {Note 6) Note 5}
Sollds Characiariytics {Nole 8] 'Nule_l Ngte )
Notes;

Page D-2
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Forced Cirg

;ulation Vacuum E“W“hrs”m

"?L -

PLANT ITEM No,
PROCESS H : hanleal Pu 24550-PTF-FEP-PMPLON07E
m: T RPP-WTP Syelenm: [FEP I
Ng: - . 24500 Description; - Waste Feed Eva P

SHa: +mm Sugpoding Calcs Ne. 24580 PTF-MECFE 1,Rev. A
Building No.. 5 10 Assocatad D . 2AEGO-PTE-MSVITT. 001, Rev. 8
IPR;_:SS DATA ! . I Mods 1 {Notar 1] Moge 2 [NoteZjiMode 3 Maoda 4 ETC

Capadty Normat {Nota 4) . 50 as 36

L — I ————

L m Pur T rabure *F a8 59 58

o Pumping Temoaratule - i_F 7 7" 77

mrrym ﬂfmpfngmmra!ure I'F 122 12 1

Danaity 8l Norma! Ti ture (Note 7 [ 759 - £7.6 85.9
152 Gravhy at Honmat erperature (NOW 4.2 15 i3

‘ 2! Nomma! Pu Tempereture i 1.8 11. 11.8

Vapor Press st Nomal Fumping Temp psa A3 0,44 .44

Origgn Pressurs : . 1487 1467 1481

elivery Prassure peis {Nobe 5) (Nota 5) {Nole 5)
[FLUID GOMPOSITION
Contart Code (a.g., wamou_!ggm

Solids Cortent % Wil 4 -7 2

Solicks Ske Ranga icions Hote 6] Noi= 8] l{Now 5]

Solids Cheracieriatics . : {Note 6) Hole 6} J{Hols 8)

I
Nolss: i
_ 11, Mode 1 represents Envelope A waste fead and mcydesmqulredbmee‘tptvducﬂmnteﬁsomduwanu, .

2, Mode 1 reprezents Envelops B waste leed and recyciss requirad to meel produetion raie of 80 Midd LAW gisss. :

£3 Mod-imm&Emmcmtmamm-muMbMmmmdmmuww '

4, Mnimum flowrate Is 20 gom for Envelope A, 25 gpm for Envelope B, andzsgpmlenvdopcc _

, Dretivery pressurs ko e determined by wasts fead evaporator vendar, -
6. Scfids size range and characieristics io be detarmined by R3T.
7. Denisity and Specific Gmuypmruud AWL1010f mmm Coss not inciude.weight pmﬂaoﬁus.

Fage -3




ot o e o s

- 24590-PTF-3PS-MEVV-TP0O1, Rev 2
Forced Cimu!ation Vacuum Evaporator System
1 .

. oo - PLANT ITEM No.
D, : a Pumn - 24580-FTF-FEP£MP-00008A
5 x 3 g FEP e,
%ﬂm ) L sscripbion: - Wosis Feed Evaporaior Gonoentwie Pumd
She: - DGE Hankord Supporing Calcs No. H F T ey A
[Buliding No.: " - 1C_ - Associated D : Ja580-2 VITT-0000400Z, Rev, B
PROCESS DATA ; ; Urita lﬁoda_1_ [Note 1] Mode 2 {Notag)Mode S(Note 3] Mode d ETC
75 14 . 14 - .
WA NIA - _
&5 5
122 122
122 122
75.0 76.6
1.23 1,25 -
5.5 ) 55
13 1.2
Nolsh | ‘NoteS |
- 146 146 ;
FLUID COMPOSITION . i
Cordent Code (8.9, Type/Namo of Liquid] . ) - - .
Scilde Conlen! ] 8% wiivt, 5. 15 ]
Solids Skze Range microns Nota 6_ Nole 8 . Note & i
. |Sokds crnramﬁsﬁ'& __HNowB Note€ | Nows :
. 1
Notes: :
1. mdeinpmsmEnvelopeAcmmtemqufmdbmpmdudimnhﬁsoM LAWY glags, . .
2. Mode 2 represents Enveiope B concantrate raquired to mest produciion rate of 60 MUd LAW glass. , . P
- {3. Maode 3 ropresents Ervelops C concentrele required to meet groduction rale of 30 MWD LAW glass, . :
4. Minimum Nowrate is 12 gpm for Envelope A, 4 opm for Envelope 8, and 3 gpm for Envelope C. . !
5. Origin prassure 10 ba detarmined by traated LAW svaporator vendor.
8. Solids size range and characteristics to be datermined by RAT,
7. Denclly and Specific Gﬂvay basod on prelreatad AW-101 solutions of same motsmy Douq not include weight parcent solids.

Page D4
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Forced Circulation Vacuum Evapgrator System

) PLANT {TEM No.
P D SHEET: Mechanical Pu 24590-PTF-FEP-PMP-000088
Broy : g IREEWIE 3 ; TFEP . —
Prolect No: ] 24550 - paon; Wasts Fred r Concentrats Pump
- [SHe: . Hanforg Caics Mo, l 1, Rev. A
Bul-dlm No.: 10 Assobiated Drewings: 2ASG0-F . Hev, 8
" [PAOCESS DATA U Tode 1 (Wolo 1) Mode 2 (Natez) Miode 3(Note 3] Mods 4 “ET0)
‘ICa MNormal {Note 4) gpm .28 14 14 .
Cs ted jgpen ‘34 Nia, A
Minimurn Pumping Temperature - IF 58 59 59
Norma! 7 ETperAANs E_ 322 . 122 133
[Maxdmir: Pumbing 7 empsrature I—‘F kit 1= 122
Dansity'st Normal Purnping T 759 7835 766
Sp G st Normwl Pumplrng Temperature [Note 7) 1.23 123 .26
Vi cosity st Normal Purmping Temparature - P 5.5 55 55
[Vapor Press st ' Temg psta 1.3 1.3 12
in Pressure ) Note 5 Nots 5 Nota B
i Prassura _[peia 146 L 148 _
COMPOSITION )
Contart 8. e of Liquid - H
Solidt Content o, wild, 5 1] 3 :
Sokds Size Ra microns Nole B Note 6 Nole § —_
SoTks Charscietizs s 8T Noles | Nae
|
INGles:
1. Moda 4 repmm Em!opeawnw'rlmterequhd bmeelpmwwm e ] ofGOMUd LAW plans,
2. Mode 2 represents Envelope B toncenirate requined to meel production rale of £0 M LAW giess,
3. Mode'd represents Envelope G concantrate requived 10 meet production rats of 30 Miid LAW glass.
4. Minimwm Rowrat is 12 gpn for Envelopa A, 4 gpm for Envelope B, and 3 gpm & Envelops ©.
3. Origin pressure to ba deterrnined by reatad LAWY .evaporaior vandor.
8. Solids size mnge and thamcieristics i be determined by R&T,
7. Danalty ang Specific Gmtybaadonmwhw-mwmmum mokarity., Mmmwmm

Page D-5
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Forced Circulation Vacuum Evaporator System

Plant ltem No.
‘ 24590-PTF-MV-TLP-VSL-00009A
- . 24580-PTF-MV-TLP-VSL-000098
PROCESS DATA SHEET: VESSEL & PUMPS | 24530ETEMy-TLP-VSL-000098
' , 24590-PTF-MV-TLP-PMP-000058
Project: RPP-WTP
Project No: 24590 |Description: Treated LAW SBS Condensate Receipt Vessels and Pumps
Site: Hanford '
Building No.: 10 _ [Associated Drawing: 24590-PTF-M5-V17T-00005
SUMMARY DATA | Units Minimum Nominal Maximum
Batch Volume Gal N/A 80,000 N/A
ATransfer Rate gpm 10 13 38
Receipt Rate gpm N/A 175 N/A
Fluid Temperature °F 68 113 ‘ T 187
Specific Gravity N/A 1.02 1.02 : 1.02
Viscosly cP 1 1 1
Internal Pressure psig -0.22 0.14 0
Sofids Content wt % 0.30 0.34 0.41
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Forced Circulation Vacuum Evaporator System

Project: RPP-WTP

PROCESS DATA SHEET: SYSTEM TLP

Project No: 24580

Description: Treated LAW Evapbration - System TLP

Site: Hanford . _
Buflding No.: 10 Associated Drawing: 24590-PTF-M5-V17T-00005
SUMMARY DATA Units Minimum Nominal Maximum
Treated LAW (TXP14)

Transfer Rate gpm 11.4 14.3 17.9
Fiuid Temperature . °F 59 77 113
Specific Gravity N/A 145 1.20 1.22
Viscosity cP 2.0 33 4.0 .
LAW SBS Condensate (RLD21) _

Batch Velume Gal N/A 80,000 N/A
Transfer Rate . gpm 10 13 38
Receipt Rate gpm N/A 175 N/A
Fiuid Temperature °F 68 113 167
Specific Gravity N/A 1.02 1.02 1.02
Viscosity cP 1 1 %
Thermal Conductivity |BTU/(hr*ft-°F) N/A 0.372 N/A
Treated LAW Concentrate (TLP02)

Transfer Rate gpm 5.8 9.2 13.7
Fluid Temperature °F 77 122 150
Specific Gravity N/A 1.33 1.40 1.57
Viscosity cP 12.8 12.8 300
Vapor Pressure torr 55 67 77
Thermal Conductivity|BTU/(hr*ft-°F) N/A 0.397 0.399
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~ APPENDIX E

Quality Level and Seismic Category for
- Evaporator Equipment
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Forced Clrculation Vacuum Evaporator System

TLP-PMP-00002A/B, TLP-MTR-00002A/B, FEP-

ASD-00002A/B M 1 Scm

Antifoam Vessel AFR-TK-00001 CM SCIv

Antifoam Pumps AFR-PMP-00006, -00007, 2nd ~00008 M SCIV

. . FEP Steamn Conditioning Skids cM SC-Im

Steam Conditioning Skids TLP Steam Conditioning Skid oM SO
: FEP-V5L-00021, FEP-PMP-00010A/B

ITteboilfer SS!:a:ln Condensate FEP-VSL.00022, FEP-PMP-0001 1 A/B CM sc-m

ransier Stations TLP-VSL-00047, TLD-PMP-00012A/B CM SC-II

*These quality level and seismic category designations are higher than those required for safety as
deemed necessary for commercial reasons. They are consistent with the Buyer’s Authorization Basis
document because they meet and exceed the minimum safety requirements. These designations are not
necessarily reflected in their associated Buyer’s P&IDs.

For CM material to the ASME or ASTM standards, any year of the standard is acceptable.
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APPENDIX F

SEPARATOR VESSEL SKID SUPPORT LAYOUT
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APPENDIX G

HOT CELL REMOTE IMPACT WRENCH
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APPENDIX H
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APPENDIX 1

FEP EVAPORATOR EQUIPMENT SKIDS
LOCATION AND LAYOUT SKETCHES
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APPENDIX J

TLP EVAPORATOR EQUIPMENT SKIDS
LOCATION AND LAYOUT SKETCHES
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APPENDIX K

ANTIFOAM EQUIPMENT SKIDS
LOCATION AND LAYOUT SKETCHES
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APPENDIX L

REBOILER STEAM CONDENSATE TRANSFER STATION
LOCATION AND LAYOUT SKETCHES
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APPENDIX M

IN-STRUCTURE ACCELERATION RESPONSE SPECTRA (ISRS)
INPUT FOR SC-I/SC-11 EQUIPMENT



. - 24590-PTE-3PS-MEVWV-TPOO
Forced Circulation Vacuum Eva porator sr;s:::a 2

Latera) Displacements for the Soll Sstructare Interaction (SS) Setsmic Loads

Fievation Vessel D Grid Lines EW NS,
oR FEP-SEP-00001A T89 | 0307681m. | 031972m
TR | FERSERGOWIE | J0105 | 03055 m | 0355IE
6 FEPSEP-00001A | J:89 03824771, | 0.6368801n.
6/ | FEP-SEP-00001B TI0705 | 0380884 i | 0.650363 o

T TCPVSL00002 | BC:24243 | 0292882 m | 03000891,
AR TIP-VSL 00002 | B-C:24-245 | 0371610m. | 05546101n _
THER TLP-VSL-00002 I B 0424% t 3962100n | 06387800 -
OR TIPSEP-00001. | DA75-183 0.3045471n. | 0.301389 .
BE | TP SE00l | D75 185 | 0364 m | 065700

Page M-.2,




24590-PTF-3PS-MEVV-TPOOE, Rav 2
Forced Circulation Vacuum Evaporator System

ISRS for Evaporator Equipment
Description Location ISRS Figurs No.
- Floor Floor Grid (See Notes
’ Elevation | Thickness Lines below)

FEP Axtifoam System Skid 77 I GHBSS | 22,23,047
FEP Gondenser Sk A 56 e ) 738,191
FEP Condenser Skid B 56 ¥ K10 | 3738121
"FEP Condensate SIGd o T MS 64, 65, 24
FEP Reciro Purp SKid A 0 ¥ “HE 67,.68,24E
FEP Recizo Punp Skid B o D GO | - 67.6824E
FEP Rebotler SHA A g ¥ G3 §7.6874E

[P RebollerSkidB - 10" __ R L _GR__| GI6R2MR

Separator Vessel (FEP-SEP- 0 3 38 67,68,248
: 00001A) -1 .

Separator Vessel (FEP-SEP- o 3 710 67,68,248 .

00001B) ’
TLP Condenser Skid 56 T | DEDBS | 40AL11S

“TLP Recirc Pymp SK 0’ g ) 67,68,248
TLP Foed Purap Skid o & BCI20 70,7124}

TIP Concentrate Pump Skid 3 L BC/i9 70,71,24E

TLP Reboiler Skid v g Fi7 6768248

Stparator Vessel (TLP-SEP- 3 g D18 | 67,68,94

00001)_ .
" TLP Condensate Skid 0 8 C25 . |, 70,711,248

The gkids are assumed rigid, i.c., the fundamental freﬁucncy inall directions is equal to or grc.:atcr than

"33Hz . :

" page M-3




‘,‘ ‘ : 24550-PTF-3PS-MEVV-TPOOL, Rev 2 : -
]

-~

S
- | ForcedCircu!atlen Vacuum Evaponnors”tem
| RPP-WTP Pretreatment Fa mty ISRS S
1 i | T 1 | D N
Figure 22
. | StABwALL SomT sast-\vastnespam -]
on 774, _
Lha13.H
2 = / .
‘ e 0.5% Bamping ot ;
- pam———— “‘m' 1 -
@ 1.8 - T % g
= . ——— Tﬁm .
.%' :
g R
: 'g 12 : l_ 1
To=L . R . / - L
. = o 1
- " : /
Aoar- @ “ %
. : . X
i Q%h:
* " ’-: .
22 .,
.9 x) ' . ’
0.1 o5 . : L : -
o o . - A -5 100

- Frequency (cps)

M-4

o Wit g
.
o




. Spetiral Acceloration {g) -

'9:5

18

S0

. l 1

RPP-WTP Pretreatmeit Fa litv iSRS,
+ Calo Noyg 24590-?‘!1:—‘-830-815T-0000J '

G
%
t.J

Rev.0A

24590-PTF-3PS-MEVV-TPGOL, Rev 2
Forced Circuladon Vacuum Evaporator System

l b Uy |

SLAB-WJ‘J.L JOINT NUM)-SW’R! fesponses
Elavation 77 it:
Lina 13 H

1

o
001 "

== 10 LT
= DR EE
éwéi -
f: : N
] :

o8 9.

. .5 s
Frequency {cps)

0

9-5' '




~ ‘ 24590-PTF-3PS-MEVV-TPODI, Rev 2

!x...,.’ . Foroed Circulation Vacuum Evaporator Systam
Y -

;o Rl‘-":in.TP Pre'treatmént F%?Iiﬁy ISRS

- Gale No.: 24590-PTF-S0C-§15T-00 5, Rev. 0A

1]
Flgure 37 ! . . .
SLAB-WALLsa‘nJDIW East-West Responsesi . . ln

¥ ) T Sl e

FANRL!

-
-]

Tzo-mm' HNAR

————y
.

-l
. TR

AN
Vb
\
7

_ Specteal Agcelerition ()

o
to

yrde A

A B
AL L
N




: 24590-PTF-3PS-MEW-TP001, Rev 2
if } " . Forced Circulation Vacuum Evaporater ﬂshem

RPP-WTP Pretreatment Fafility | ISRS
* Cale No.: 24590-PTF-SUC-515T-00005, Rev. 0A

T | (ORI FR ek W I T T r
. I‘

: sua-“\aamimm North-South Respcms
" | Etovatlon 56 #, ’

Urei26H; . . 1
Y Y A { 3 N
1 ,I] ic

* | e E%Uunplng
3%!
S——r 57::

Spectral Accoleration (g} . -

7 i s W

: e
Frequency (cps)

R o
o s i et
. .
[ ]

PR




24590-PTF-3PS-MEVV-TPOD1, Rev 2

BT

12

o

f il |

Spactral Acceleration (g)

WAL

VAP .)d
A A A

— .
1ﬁ [ o, S S

LN

WY TS

A

© 08 - 1 -

T .. 8
Frequency (cps)

SN
3
8
-rh
g

Forced Circulation Vacuum Evaporator smm o




-
in

O

oA

Speq.t;alAc_qe'ler%on.'(_g‘.)‘ - L

-q,s

it LiLIlILT

; ‘ " RPP-WTP Pretreatment Facllity iSRS
CalcNo. ZWWWW.RW OA coo

24590-PTF-3PS-MEVV-TPOO1, Rev2

Forced Circulation Vacuum Evaporator System

Flgtra

-. SMB-WALLJOiNT Nam-sm Respcnses
'} Elevation 58 it

Lina'30 B i

i

I

-1\

. 0.5% Dsnplng
2% Duplng 1 -
3% Damphg .

Srmm——" 4%

\\ -_

=1 .
_'_.---,-___-w-_-'—' \

T

a
[N
-\-4
N
]

\

(.
¥

“ Y
il

7

1\
\WAY

"
- .

WV~

Frequency (cps)

ey ey - -

- 19




o e

15

' Spectral Acceleratian (g)

m———

| 24590-PTF-3PS-MEVV-TPOO1, Rev2
Forced Circulation Vacuum Evaporator System

1.8 peem

-
)

.g. ‘

o
3

| * .‘ - .V - - r Lt R =‘
'RPP-WTP Prefreatment Facility ISRS
..~ CaleNos 24590~PTF-300-8151'-009?5, Hev. DA
I - — T 7 |
ECABAWALL JOINT EsstWest Rasponses 1
A N\ d
v | |
e 0.5% Dam :
——t— 8% Damping
b) . v
R NN
At - . N
4L & i
f L/ o ot ' J )
W 2= |

o 5.
Frequancy {cps) .




24550-PTF-3PS-MEVV-TPOU1, Rev 2
" Forced Clrculation Vacuum Evaporator System
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Nondestructive Examination (NDE) of Fabricated Pipe Welds
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Non-Destructive Examination (NDE) of Fabricated Pipe Welds

ASMIE B313 Process Fiping

AR Normal " Normal | b
Cat.D | Fiokd Servies | Fuld Service |  Cal.M Cat. M Cat. M
Trpe of Ve Ciase1500 | and Greater | | ImecRipe | Joket
- ' 100 % 0% | L0%VT '
e WO%VT | 100%Ve | 100%VT s 1 00%vT
Girth snd Mites Welds * “S%RT Wo%RT | VIRRT ). VI&RT SHET 1 j0wmpTMT
- : - £ {8 )] -
Brasck Coznection Welds . M K
xud Fillet Welds including o - 100 % 100% 100% VT .
Socket and Attachment WO%VT | 100%YT | 100%VT PTMT - 100% VT | 2%TIMT
WetisTor Branch . . : .
Refnforcement and @ @
Support Welds -
NOTES: K !
1. Theradiographic acceptance mm'h for nomsl fluid service spplics except ﬂutmco:ﬁp!dc pcnctntionsnd uudawta:emtpmmtted

2 Thcpcncmntmdmmﬁcmckmtmepmmmumaummdammmm4 except that no|cracks are parmitted,

3, A.S%mepmummﬁmmnupﬂwmumofﬁrmawﬂm‘mﬂzmmwPm!#m.l 3447,

4. Black cella include Rm, No's, P-102, 104, 106, 108, 109, 111,112, 113, 114 & 116inthe PT Buildmsmﬂ'ﬂm.ﬂo s. H-B00SA, B032, BO14, BO21,
B00DS, BDOSA, BOTS, H-302 & H-308 in the HLW Bullding. |

l
-

LEGEND: ' | ' ' i

| RT-Radmpaphiu Exammauon. PTAMT — Liquid Penstrant or Magnetic mtexmq:um, VT~ Visusl Bxamination .

-
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' APPENDIX P

REBOILER SKIDS AND PRELINIINARY NOZZLE LOADS AT
GRAYLOC CONNECTIONS
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APPENDIX Q

REBOILERS AND RECIRCULATION PUMPS LAYOUT
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APPENDIX R

ISRS FIGURES FOR REBOILERS AT THE STEEL FRAM SUPPORTS
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APPENDIX S

MANUFACTURERS STANDARD COATING DATA SHEET




1 Add.lﬂomlinformaﬂon (amhm;nseunecesmy)

oo " z4590-nr—395-nﬁw-1'm01, Rev2’
o : Foroad CIrtulation Vacuum Evapontor System

- Manufacturers Standard Coatmg Data Sheet .
) nesthhcfdhmgManmumsmdard(Mfg. Std)oulﬁernatecownxaymﬂmis
‘suitable for the exposure conditions of stee] items and eqnipm:nt mndwhon andmn-tﬁuﬁon l.m& '
1. EquipmentDescription: * . _ _
" ATagNowber -
B, Part(s) i.c. ekirt, shell, channels, hugs, ctc.*
C. Design/Operating Temperatures, designats *F 6f *Cuuv.ceeee reecaonies S
D. MB@WM%MMW&%}TWM b i o
E. hisulstedUninsoluted . T -
F. Fireproofing (YeaNo)
G. CubonSml(CS),Sumlcssswel(SS),otlm(Lm)
2 Scllc:' : "
Surface Preparation: SSPCNoJi'mﬁlc Wi
"4 CuﬂngSyanulguaﬂam {Code) S .
First Coat . Sccond Coat Third Coat
' A.Typeofcmung . - : -

-B.OoaﬁnszaJNo,“......- Ak — ‘ _
. C.DryFilmyThickness ' T ‘
(anlMummﬂs)l{pm} i . it e
D, Wet/Film Thickncss S o ) Ce
(MmMaxmuu'ls)fﬁm)
E. Curing Methodeevecornas
" F. Color.. :
- G,Drymkeaont
. HPotLife.......
L. Thinner / % .... .,
5. Total DFT of System: (Nﬁlsflnn)(MmMnx) S /l Min, . _Mix,
6. Mntu-MStongvammReq\ﬂnmh {(Min/Max) : L s _
T Mm . iy y H . m
8. Applleation Envirenmental Limits: . : ..
A, Temperatire Armbient and Swﬁce (l\ﬁnan) S |
B. Homidity (Min/Max)
. -C.Dew Peint 25°F above surfaco temp. (Yes'No)
9,. rroucuonomrrmﬂmmummm:mreqnlpmentmmnaﬁon(sudmum-:r .
base plates, interior of fans, vessels or equipment bousings) .
10. Rust Preveatative for machincd faces: ("’MngNo.) .

" 11. Quantity of touch-np coathng supplled:

. od

o

. "'Usnddmom!copiaofthiafomfmmhpntdenmbodmlabwc&nnrequruadtﬂaentmmsymA .
completed copy ot‘ﬁﬂs data shsetshallbc mbmiuedto CONI’RACI‘OP«'BUYERwﬁhthem&i:lvmdotdah
“subruitial.

- Innludc mnuﬁcu.u-u-s techﬂen! dah shcets and MSDS’ for uch pmposed coating, ptewwahve & solvmt
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T. irculation Pu mote Connector Design In ts

Design Input #1: The Hanford connector loads are 2000 Ibs resultant force and 2900 fi-Ibs resultant

Design Input #2: Sce attached reference # 2 for Staubli connector drawings. It is recommended to use

connector types as shown on drawings S-01162803-A and S-01142503-A for power and signal Also
see sketches prowdcd in this section T.1 for addmoml design inputs. The Staubli connector force
rcqlmcmcm is 400 Ibf in any direction. .

Design Input #3: For seal water and grease comxectlons the male plug located on the pum seals which

" has been called out as a Staubli part number RBE 19.6204/IC will change to Staubli part nmmher N 011
612 04. See sketches # S-01249904-F, # 5-00122805-A, # S-00119705-B, and 8-111610-04-D
provided in this section. The Stanbli Fluids Connector shall use Keying #35 for for the seal water and
grease conmmection.

Design Inpur #4: Remote impact wrench specification on studs
a) Loosen 750 fi-lbs
b) Tighten 400 1 25 ft-Ibs
) Range 100 - 400 ft-Ibs

Design Input #5: Recirculation pump shall be designed to incorporate remote grease applicationto ©
thrust bearing.

T-2




s

4 ¥
H AR
3 il .
v _1—.,. R M -
. b,
- U

.S\\s_.

-

L.

N

[is

2

S

H

- urgsAg Joeiodeasz wnnoeA VORRINOIID pRdIo]
| zavy #E-E:.mnni..—,._émmvn




_ 24590-PTF-3PS-MEVV-TP001, Rev 2 |
Forcéd Circulation Vacuum Evaporator System

| I".}w s&-‘ymi a;l”‘{, (_pwf‘w) ‘ .

| R

P ':’
N
A .o . r w e ——
ZafES - — - - : —— {7 v oot ot o2 | GXApengs 50]'1 425 03[R

7 T A

4.




_ 24590-PTF-3PS-MEVV-TP001, Rev
Forced Circulation Vacuum Evaporator s;shmz

ooy [} .
o1 L

ST

N i iy ]

— Tag ipber
M-wuzﬁ
ey fpawe Reber .
ApRypion, Burvidn Clemriut _ Lrotrusibit oy Jeptt Covanta®
ki - e >
Braimd Hils “ﬁmcw._.”
Aralet LasmtIn [Ty
U Lng thadar .
. RVX25, el
RETAKAL m%msmzm;m /4 [ R

=

- S deig 10 WO emimbeb - -
: :.-u.._»,..--,,ﬁ . g 010 656 03 EA

f-erpiel £ 3y ,',}.'lﬂwann -
~

Alrt ' ] T I .':..‘. S - l : ‘ ‘
| | | o ‘ T-5




24590-PTF-3PS-MEVV-TPDOL, Rev2 | . -

Y ' . . [Forced Circulation Vacuum Evaporator System
. 3 i

=Y o e i

051 630 63
.

T




e

¥ marrtney et

A e 2

24590-PTF-3PS-MEVV-TPOOL, Rev 2 -
Forced Circulation Vacuum Evaporator System !

_2 1

~

- 7 8lank plug wsight ; 0.67bs / 30

[ zdsss.

‘Equipesent Ted labei*| .

. Equipsment Service

“Electriosl  Instrutsntation Jurper Connector

1 Flient s

D€ - Hevford Site - -

" {TPeoseet Title

River Protaction Project « Vaste Tresteant Flant

_Project teestion

Richiand, VA

" POC Log Munbae

7 P — N T e e ——— )
I

-

of SPREE? Corp. [b I3 forplocie to Le

semememevss] Sawew  (5)011 494 03

0] - - e - - el ]

;aa:m&.m%zﬂénmslzsimm 1 ﬁ 'Wﬁm-

ICATION ORAVING ; [ermechea ils-oot-q S

Thia coouwrt I8 te echaive sty Tpe  © . -

A3+

| | 1 ) |

) 1 1

-
] k. | P 1 | i L k| l___%
(‘\ - Ly - - E] ol .
- R 4
. . * * - Lo -
. ot .
. . . -

2 o

%

‘ .
S . e s ek ey b
v



|

24590-PTF-3PS-MEVV-TPOOL, Rev 2

- 4,33 s X110 wm)

t2b T g}

F

[ ]
T

L13pm? AR

Male comsctor N OT1 612704  Female connector

E:

I

IS4, ban)

N 011 511064

U3 em} 5,08 "
@, 31

132 rexi 13/

1]

i

"*' f*":ﬁ:"?:.ﬁ* |

Forced Circulation Vacuum Evaporator System

9

J T
g

B

oy T

fouipaset. Tag Musbar] .

Ardase Orde~ daberj |

e Order Musber

Equipanart. Sorv lcw

Flaxibie prtunstic 7 Process JLeper Faorication

Cliant fimo

| o0 - rantod site

Project Title

Rivar Protaction froject - Vaste Trestesst Plank

Frofest Licalion -

Richiand, YA

TOC Log Miir

meswiE Chern -

e T —
(- - - - e )

(] N
TR
[ ]

8%

3 012 499 04]F]

(=3

1

i

H




u&u?ﬂﬂuvw.:mci._.voer Rev2 -

Q5 |Track 3§ Track 4 | Track

i
i
R

=§8=as:aazg

!
i‘
E

[ i .
1 screws must be. instal led
vs thread Lok Loctite F2432

C Forced Circulation Vacuum Bvaporator System

savice | Pleinie pranstic ¢ Frocey daper Farication

Chiant Hosa O0E - Hontors Site

- .

froject Titte™ . JRiver Arotactian Aroject '« Uaite Treateent Plane| .

Truck 3] Treck 5] Track

3 .

Ll
wlulu|gfelula|u|slnin|einisi=|z|s]s|z]sls

A islelelelelelslslslwlalz el s]e]s] sl )zl 6 2=

Project Locatien Alchriand, WA

(453%) - (05 - e - vl - {00001 - ..

RBEI19CM .. 17, o]

« [ ey cosbiretion shest snd saswibly trstructions: =y
' M. A 1P hare | tae " g
b Fages . B A T

Seae 51001 228 05]

T-9.




24590-PTF-3PS-MEVV-TP001, Rev 2
Forced Circulation Vacuum Evaporator System

L '--l

4,51 (114,5 om}
2,17 {55 om)
1.06 {27 mm)

~ ff;g;}""-*-___ l = T - .
: : , -Maie comnector dust cap
2 fiats : 17174 (32 am)

Job nuaber

24590

£dulipement, Tag 'Nucbar

Aschase Onder Nunber

Shop Orger Nusber

Equipesent Service

Flaxibie pnaumstic '/ Frocess Junper Fabrication

This deamant,
of STRECI Corp, (& i% fertladn ta Lo

iy the swiusive oreowty | e

Cliant Name- 0OE - Hanfory Site
Project Title River Protection Project -~ Vasta Treatment Plent
Froject Location Richiand, WA E
1 Poc Log maber - | (24530] - [ - A - o) - [09683] -
S REEI9CM 1T B
PAEIATIC COVAECTOR DUST CAP - :
NPLICATION DRAIDG E@?ﬂu rmos%am

E--uam—rmm

or oRAa
ok wl

ate Ure Informaticn of this
thout written autharization.

A3«

Imm: . lmd wrface Fintoh undves spaifing ©
L L 1 ] 1

a E
>
. o
I | 1 1 i |
3 d 1} ’
.

P 1 L
.

S

‘00t 197 051B

T-1d

a0




‘fhze &graa sels afup;;mdﬂm - tha: fam h;msing allow: em manWw WS to giab amz fmdax the -
rﬂﬂuﬁuy erRtiar

.‘ . . . ‘1[4




35 o inlerchariggable keys. The operator asssibling the male'and

1.and 3. 3 sorbws tako place among 7




Te1%




m

FTF-SPS-MEW-TPUOI, Rev 2

2459q-

irculation Vacuum Evaporator Sy

Forced ¢

. Mechanical connector is 316L stainless steel with ethylene propylene soft O-ing seals. ©

+ Workingtemperature - | 25°C +150°C (4°F up to 302°F)

s« SockatvaMing - . ‘u:walva.d o

. Plug vaiving . ) unvalved (straight through bore)

. Seals lubrication . STAUBLI G 0 lubricant {validated for use In huclear

’ ' envlronmmthyE.DF) o ) .
-~ e Plugweight | 08S0KG(126LY)
J s Socketweight . 1800Kg(aSTLe)
s Dustcapweight . 0:300 Kg (0.88 Lb)
. Connection strength ' 8ON (without pressure) .
. Disconnection strength - . 90N {withott pressure) - e
¢ Identification ) . Manufactursr’s name, part number and week and year of .
= : " manufacturing engraved on male and femalé connectors

. Packaging B T ‘_si_nghunkh_s_ea{f_adplasticbag.

LS

TECHMICAL FEATURES.

4

PARTHYMBERS
[Port number | -

NOCQll 611 04 Female conhnector |
NO11 612 04 Male connector
NQo113005 . Maile connector dust cap

Stiubli reserves the nbhf to modit)rpmdum wﬂhoutprformtfae .
This technical dala sheet has besn Issue !or a given fob; mamm this dacumant cannot be raproduced noct

dizclosad without STAUbI's writterr autharization

44

Thisdowmem is the exclusive proparty Wrrtt : Pasto Le ; 28/01/05 |Chacked : Cha Le - 2801105
of STAUBLJ Corp. it Is forbiddan to use en .ra”J 2 ! PP“J_

- or comumicate the information of this

document without written authorization.
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T.2 Reboiler Gravioc Backing Plate

Design Input: Ttis acceptable design that the Grayloc backing plates for the 24” diameter process inlet
of the reboilers FEP-RBLR-00001A/1B and TLP-RBLR-00001 can be installed after reboiler has after
reboiler has been transported through airlock (inside hotcell). Furthermore, the Grayloc backing plate
for the 18" diameter steam inlet of the.reboiler TLP-RBLR-00001 can also be installed after the TLP
reboiler has been through airlock.

T.3 Floor loading

24590- PTF-BPS-MEW-TPOGI, Rav2
Forced Circulation Vacuum Evaporator System

Design Inpﬁt The uniform load is defined as floor loading transmitted by the skid to the floor without
spreading of the load out through the supporting concrete slab. The floor loadings listed in the table

below has been determined to bc acceptable.

Allowable Uniform Floor Loading Directly Under Skid Footprint

Equipment

Location Weight Skid Foot Print Uniform Load
(Operating + Fioor Area - (Operating)
Skid) () (bs/th)
{Ibs)
FEP-SEP-00001 A J: 89 134,500 460 336
| (0°-07)
FEP-SEP-000018B Fi10-11 134,500 400 336
007 -
TLP-SEP-00001 D:18 134,500 400 T 336
0-0")
FE?P Condenser Skid A KL:8 70,000 179 K1 |
(56>-07)
FEP Condenser Skid B K-L :10-11 70,000 175 391
(56°-0™")
TLP Condenser Skid D-E: 1920 70,000 179" 391
(56’-0™)
FEP-VSL-00005 M:78 45,100 66 683
©-0
TLP-VSL-00002 B:24.25 24,000/4 1 6000
(0-0")
AFR-TK-00001 "G-H : 9-10 24,000 40 600
' (170"
AFR Pump Skid G-H:9-10 415 12 35
s

Note: Uniform load (fbs/fY") = Total Equipment Weight (Ibs) / Foot Print Area (ft%)

T-15
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T.4 Surface Finish for Equipment in the Hot Cell

Design Input #1: A surface finish of 125 micro-inches is required for nof-rotating parts such as
rebotler, support stands, recirculation purp, recirculation piping, and lifting yokes. The surface finish of
125 roicro inches shall be applied to machined surfaces not alt surfaces

Design Input #2: A surface finish of 63 micro-inches is required for rotating parts such as pump shaft
and mxpcllcr

T.5 Manipulator Cagnbilig for Separator Vessel Head Crane

Design Input: There will be no manipulator capability for the crane on the 56-ft elevation for separator
vessel head removal. The current plan is to install a monorail and hoist when there is a need to replace
separator demister pads.

T.6 Axial Flow Pump ASDs

Design.Input: The ASDs for FEP-PMP-00009A/9B will be installed in the MCC room P-417 on the 77°-
0” elevation and the ASD for TLP-PMP-00009 will be installed in the MCC room P-0315 on the 567-0"
elevation. These MCC rooms are designed as R2/C2 as shown on the drawings 24590-PTF-P01T-00003
and 24590-PTF-PO1T-00004. The temperature range for these MCC rooms is between 59-113 °F and
the hymidity range of 5 - 85 %.

T.7 Instrumentation

Design Input #1 - Final Instrument Location Drawings:

Seller is no longer required to provide instrument location and mounting information on the datasheet.
Instrument location and mounting information will be completed by Buyer as required on the data
sheets, .

Design Input #2 - BNI Instrument Details:

Sefler is no longer required to provide loop drawings that include schematic and wiring information.
BNI will use Set Route and Intools for wiring information. For the 60% design stage, Seller is not
required to provide environmental criteria, manufacturer or manufactrer’s model number since they will
be addressed at the 90% design milestone. Selier shall provide the following I&C information at 60%
designe

1) An Instrument Index that includes the type of instrument, service dwcnptmn, calibration ra.ngc, tag
mnmber, signal type, P&ID number and data sheet number.

2) Data Shects as supplicd with the contract package completed with as much information as is available,
inchuding tag numbers, calibration range, instrument range and specific process parameters, etc.

3) Logic diagrams which complement the system description.

'l"anq
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T.8 Off-gas piping Condenser Intra-Skid Piping

Design Input: No msulation is required for off-gas piping and condenser intra-skid piping‘. These pipes
are In restrictive rooms where no personnel enter during evaporator systes operations.

T.2 Separator Vesse

Design Input ##1: Separator Vessel Lower Fratne:

No internal componcnts are aliowed except the use of Nelson studs on the lower ten inches of the inside
surface. Seller shall provide minimum amount of grouting requirements to provide adequate stiffness for
the lower frame of solid ring of 18-inches high and 19-feet square ‘

Design Input #2: Extemal Ring for Spray Nozzles:
Seller shail dcsign and provide external rings for both the upper and lower demister pad spray nozzles.

These external rings shall be conmected together to provide an accessible connection at approximately
48’07 plant elevation.

T.10 FEP Condensate vessel

Design Inpuz: Scller shall provide a separate FEP condensate vessel suppart ring plate to interface
properly with floor embeds. The ring plate will be field welded to exabedded plates on both sides.
Vessel skirt will be filed welded to ring plate at exterior face only with partial penetration and fillet

welds.

T.11 Equivalent Lengths for Centrifupal Pusnps

The piping equivalent length is provided. on the teble below for putnp sizing calculation. Pleasc be
advised that the bounding values have incorporated the line size changes. However, the flow resistance
due to flow restriction crifice, backpressure control valve, discharge spray nozzle has not incorporated

into the bmmdmg values because they are to be sized by Sellcr Seller shall include these flow resistance
in their purrp sizing calculation.

For discharge lines from pumps TLP-PMP-00002A/B to separator vessel (TLP—SEP-OOOOI) and from
pumps FEP-PMP-00006A/B, FANP shall also add a flow resistance of 5 psi due to Millipore filter in the
calculation. For discharge line from TLP-PMP-00005A/B to sampler, Seller shall also include sarmple
delivery pressure of 5 psig.

17
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T.12 Equival
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fer Station Puny

The equivalent length is provided in the table below:

——

i

Description

Frong

-Bounding vahaes (ftf)

Ta
: . EQ.L AEL
Discharge__| FEP A SKID 9A Pump | SCW Storage Tank 2200 60 -
[ Discherpe | FEP A SRID 9A Pump _ | Steam Cond. Skid 64, 600 . 80
| Discharge | FEP B SKID 9B Punip | SCW Storage Tank 2000 - 60 -
Discharge | FEP B SKYD 9A Pump | Stesm Cond. Skid 68 700 80
Digcharge | TLP SKID Pump SCW Storage Tank 720 60.
Discharge | FEP B SKID 9A Puop _§ Steam Cond. Skid 8 1130 100

ok Standa jck- late

Design Input: Buyer will provide Seller: 2 and 4** PUREX nozzle with square standard kick-off plate

per drawing 24590-WTP-MG1-P23T-00040 for FEP/TLP reboilers.
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