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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 = QM g/s • 60 s/min - min/Qv • 35.315 ft3/1000L - 1000 mg/g • 1/p kg/L

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

p= 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 Estimated 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 compounds in that stream.

The estimated release of each individual organic compound for each stream, Rlo, was then determined by
multiplying the estimated release for the stream, ERo, from Appendix A, Table 1 times the individual
organic compound weight ratio, WRi. 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 calculation.

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, Rvo, 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-evaporator 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
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EPA 1998. Human Health Risk Assessment Protocol, EPA530-D-98-00IA. July 1998. US
Environmental Protection Agency, Research Triangle Park, North Carolina, USA.



CALCULATION SHEET PROJECT: RPP-WTP
JOB NO.: 24590

BY: John Sipkowski CALC NO.: 24590-WTP-HAC-50-00007

DATE: July 9, 2003 SHEET REV: C

SHEET NO.: 9
SUBJECT: Estimated Organic Emissions from Process Cells

WAC 173-400. General RegulationsjorAirPollution Sources, as amended. Washington Administrative
Code.

6.2 Project Documents

24590-LAW-RPT-ENG-01-001, Rev. 0, LAW Yitrification Capacity and Availability Study.

CCN 023430, Meeting Minutes from 9/6/2001 and 9/7/2001 Meeting with the following purpose:
"Discuss Proposed Final Resolution ofRemaining Open Comments on the Risk
Assessment Work Plan, Item 27.

CCN 068045, E-mail message from Ian Tanner to John Sipkowski, 28 May 2003, "Jumper Breakdown
for Environmental Risk Assessment."

CCN 068046, E-mail message from Steven Cross to John Sipkowski, 28 May 2003, "Jumper Counts -
Slurry Carrying Jumpers."

CCN 068047, E-mail message from Connie Feuz to John Sipkowski, 4 June 2003, "Connector Count."

PIL-4.08.06, Plant Item List, September, 2001.

24590-WTP-RPT-PO-03-008, Rev. 0, Integrated Emissions Baseline Reportfor the Hanford Tank Waste
Treatment and Immobilization Plant.

RPT-24590-EN00003, Rev. 0, RPP-Yt'TP Waste Feed Assessment.



CALCULATION SHEET PROJECT: RPP-WTP

JOB NO.: 24590

BY: John Sipkowski CALC NO.: 24590-WTP-HAC-50-00001

DATE: July 9, 2003 SHEET REV: C

SHEET NO.: 10

SUBJECT: Estimated Organic Emissions from Process Cells

Appendix A

Excel Worksheets:
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Table 3. LAW Stream Concentration and Henry's Law Grouping . . . . . . . . . . . . . . . . . . . . . . . A-3

Table 4. HLW Stream Concentration and Henry's Law Grouping . . . . . . . . . . . . . . . . . . . . . . . A-4

Table 5. Estimate of Organic Emissions from the Pretreatment Feed Stream . . . . . . . . . . . . . . A-5

Table 6. Estimate of Organic Emissions from the Post-Evaporator Stream . . . . . . . . . . . . . . . . A-9

Table 7. Estimate of Organic Emissions from Pretreatment Process Cells . . . . . . . . . . . . . . . . A-14

Table 8. Estimate of Organic Emissions from the LAW Process Cells . . . . . . . . . . . . . . . . . . . A-20

Table 9. Estimate of Organic Emissions from the HLW Process Cells . . . . . . . . . . . . . . . . . . . A-25



The Protocolfor Equipment Lead Emission Estimates (EPA 1995) provides the following formula to calculate the estimated release of organic material from ancillary

equipment.

EHO = N x R,,a x WFs x H, where:

EHO = estimated annual release, kg/year
N= ancillary equipment count by equipment type; equipment count was obtained form Melter Systems group, Area Plant Design, and the

Plant Item List (PIL-4.08.06)

R,,,A = average release factor by equipment type, (kg/hour); from Protocolfor Equipment Leak Emission Estimates (EPA 1995)

WFs = weight fraction of organic material= WFs from tables 5, 6, 8, and 9 for Pretreatment Feed Stream, Post-Evaporator Stream,

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

ERo = EHO kg/yr * 1000 gm/kg / (365 d/yr * 24 hr/d *60 min/hr * 60 5/min) where:

ERo = waste stream organic release (gm/s) by equipment type

F.Po.P1F =.,u.., of P°°a e,:t Fe°d S eum eS mated r°leass = S m ^'Ro h.y e^ypttter't 7r:

ERaPE = sum of Post-Evaporator Stream estimated release = Sum ERo by equipment type

ERo.i,A = sum of LAW Stream estimated release = Sum ERo by equipment type

ERo_HL = sum of HLW Stream estimated release = Sum ERo by equipment type

Tahln t Rctimate nf thr Rnlnace of nroanie Cmmnrnmdc from Ancillarv Rnninment. Calc_ No. 24590-WTP-HAC-5n-0p001- Rev_ C

lant aste Stream quipment Type

ount

N
avs

(kg/hour)

Waste Stream

Organic

Weight

Fraction

WFs

Operating

Hours

H

hr/yr

Estimated

Annual Release

EHO

(kg/yr)

Estimated

Release

ERO
(gm/s)

Pretreatment Pretreatment Feed Stream Valves 15 0.00023 0.0083839 8760 0.2534 8.04E-06

Connectors 170 0.00183 0.0083839 8760 22.8482 7.25E-04

Pretreatment Feed Stream Total ERam = 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 ERo.pE = 7.71 E-04

LAW LAW Stream Valves 32 0.00023 0.002454995 8760 0.1583 5.02E-06

Connectors 44 0.00183 0.002454995 8760 1.7316 5.49E-05

LAW Stream Total ERO - I.A - 5.99E-05

HLW HLW Stream Valves 26 0.00023 0.0010959 8760 0.0574 1.82E-06

Connectors 48 0.00183 0.0010959 8760 0.8432 2.67E-05

HLW Stream Total ERo_HL = 2.85E-05

A - 1



CFPE = 60 sec/mm x 1/ Qv ft'/min x 35.315 ft'/1000 L x 1000 mg/L x p kg/L = Concentration mg/kg
CFPE = Conversion Factor

Q. = Volumetric Flow Rate from the Emission Baseline Report (24590-WTP-RPT-PO-03-008), Sheet FEP03 = 1.I9E+00 ft'/min

p= Density from the Emission Baseline Report (24590-WTP-RPT-PO-03-008), Sheet FEP03 = 1.50E+00 kg/L
Note: Un-rounded values for Qv and P rom Sheet FET03 were used for the calculations.

CFPE = 1190.702384

QM = Compound Mass Flow Rate from the Emission Baseline Report (24590-WTP-RPT-PO-03-008), Sheet FEP03

WF, = Weight Fraction = QM * CFPE

Average Weight Fraction WF, = average WF; for Henry's Law Group

Table 2. Po.ct-Evanoratnr Cnneentration and Henry's Law Grnnninv_ Catr Nn_ 2dS911-WTP_He['-ansnon1 a.., r

ompound

CASN rganic Compounds

Compound

Mass Flow

Rate

QM

s

Individual

Organic

Weight

Fraction.

WFj

mg/kg

enry's Law

Grouping

HL

Henry's Law

Group Average

Organic Weight

Fraction.

WF,

mg/kg
100-21-0 -Phthalic acid 4.82E-02 5.74E+01 1 5.74E+01

88-89-1 Picric acid 5.99E-02 7.13E+01 2 7.13E+01

144-62-7 Oxalic acid 4.83E-03 5.75E+00 3 5.75E+00

75-12-7 Fomtamide 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 Pentachlorohenol 4.63E-02 5.51E+01 6 5.51E+01

126-73-8 Tribu 1 hos hate 3.81E-02 4.54E+01 7 4.54E+01

108-95-2 Phenol 3.OOE-02 3.57E+01 8 3.49E+01
84-66-2 Diethyl phthalatc 2.24E-02 2.67E+01 8 3.49£+01
88-85-7 2-sec-Bu l-4,6-dini henol (Dinoseb) 3.55E-02 4.23E+01 8 3.49E+01
62-75-9 N-Nitroso-N,N-dimetb lamine 1.94E-02 2.31E+01 9 2.31E+01

122-39-4 N,N-Di hen lamine 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-Butenaldeh de (2-Butenal ) 4.69E-04 5.58E-01 11 1.90E+00
58-90-2 2,3,4,6-Tetrachloro henol 2.34E-03 2.78E+00 11 1.90E+00

98-86-2 Aceto henone 1.98E-03 2.36E+00 11 1.90E+00
57-14-7 l,l-Dimeth lh drazine 5.63E-03 1.94E+00 12 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 Acena hth lene 8.79E-05 1.05E-01 14 1.05E-01

132-64-9 Dibenzofuran 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 H tachlor 3.29E-07 3.92E-04 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 1.29E-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-Dichlo roene 2.16E-08 2.57E-05 19 1.06E-05

108-88-3 Toluene 1.94E-09 2.31E-06 19 1.06E-05

71-43-2 Benzene 3.19E-09 3.80E-06 19 1.06E-05

79-01-6 Trichloroethylene 6.57E-10 7.82E-07 20 7.31E-07

87-68-3 Hexachlorobutadiene 5.70E-10 6.79E-07 20 7.31E-07

127-18-4 Perchloroeth lene tetrachloroeth lene 1.20E-10 1.43E-07 21 1.43E-07

56-23-5 Carbontetrachloride 3.25E-11 3.86E-08 22 3.86E-08
106-99-0 1,3-Butadiene 1.78E-12 2.12E-09 23 2.12E-09
110-82-7 Cyclohexane 2.13E-13 2.53E-10 24 2.53E-10
108-87-2 Meth Ic lohexane 9.07E-t5 1.08E-11 25 1.08E-I1

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 1.47E-13

111-84-2 n-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 Hexachloroc clohexane (Lindane) Beta BHC I.16E-04 1.38E-01 30 3.23E-01

50-32-8 Benzo a ene 4,23E-04 5.04E-01 30 3.21E-01
84-74-2 Dibu 1 phthalate 1.29E-02 1.53E+01 31 1.53E+01
218-01-9 Chrysene 4.88E-03 5.81E+00 32 3.47E+00

58-89-9 mma-BHC Lmdane 173E-05 2.06E-02 32 3.47E+00
603-34-9 Tri hen lamine 3.84E-03 4.57E+00 32 3.47E+00
129-00-0 Pyre ne 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 Pol chlorinatedbi hen ls (PCBs) 5.01E-05 5.97E-02 35 5.97E-02

A-2



CFL, = 60 sec/min x 1/ Qv ft'/min x 35.315 ft3/1000 L x 1000 mg/L x p kg/L = Concentration mg/kg

CFLA = Conversion Factor

Qv = Volumetric Flow Rate from the Emission Baseline Report (24590-WTP-RPT-PO-03-008), Sheet TCP03 = 4.24E-01 8/mm

p= Density from the Emission Baseline Report (24590-WTP-RPT-PO-03-008), Sheet TCP03 = 1.76E+00 kg/L

Note. Un-rounded values for Qv and ^o rom Sheet TCP03 were used for the calculations.

CFLA = 2835.87806

QM = Compound Mass Flow Rate from the Emission Baseline Report (24590-WTP-RPT-PO-03-008), Sheet FEP03

WF, = Weight Fraction = QM * CFa

Average Weight Fraction WF, = average WF, for Henry's Law Group

Table 3. LAW Stream Concentra tion and Henry's Law Grounine. Calc. No. 24590-WTP-HAC-50-00001. Rev. C

ompound

CAS# r nic Compounds

Compound

Mass Flow

Rate

Q.

g/s

Individual

Organic Weight

Fraction.

WFj

mg/kg

enry's Law

Grouping

HL

Henry's Law

Group Average

Organic Weight

Fraction.

WF,

mg/kg

100-21-0 p -Phthalic acid 2.73E-02 77.48 1 7.75E+01

88-89-1 Picric acid 3.64E-01 1032.27 2 1.03E+03

144-62-7 Oxalic acid 2.73E-03 7.73 3 7.73E+00

75-12-7 Fotmamide 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+0I

126-73-8 Tribu 1 hos hate 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-Bu I-4,6-dinitro henol (Dinoseb ) 2.06E-02 58.53 8 3.48E+01

62-75-9 N-Nitroso-N,N-dimeth lamine 2.42E-03 6.86 9 6.86E+00

122-39-4 N,N-Di hen lamine 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-Butenaldeh de 2-Butenal 1.28E-05 0.04 11 1.24E-01

58-90-2 2,3,4,6-Tetrachlorophenol 6.86E-05 0.19 11 1.24E-01

98-86-2 Ac henone 4.94E-05 0.14 11 1.24E-01

57-14-7 1,1-Dimeth lh drazine 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 1.06E08

76-44-8 Hep tachlor 0.00E+00 0.00 16 1.06E-08
91-20-3 Naphthalene 0:00E+00 0.00 16 1.06E-08
120-82-1 1,2,4-Trichlorobenzene O.OOE+00 0.00 17 0.00E+00

118-74-1 Hexachlorobenzcne O.OOE+00 0.00 18 O.00E+00
10061-01-5 cis-1,3-Dich]oro ene 0.00E+00 0.00 19 O.00E+00
108-88-3 Toluene 0.00E+00 0.00 19 0.00E+00
71-43-2 Benzene O.OOE+00 0.00 19 0.00E+00
79-01-6 Trichloroeth lene O.OOE+00 0.00 20 0.00E+00

87-68-3 Hexachlorobutadiene O.OOE+00 0.00 20 0.00E+00
127-18-4 Perchloroethylene tetrachloroeth lene 0.00E+00 0.00 21 O.00E+00
56-23-5 Carbon tetrachloride O.OOE+00 0.00 22 O.OOE+00
106-99-0 1,3-Butadiene 0.00E+00 0.00 23 0.00E+00
110-82-7 Cyclohexane 0.00E+00 0.00 24 0.00E+00
108-87-2 Meth 1 clohexane O.OOE+00 0.00 25 O.OOE+00

106-97-8 Butane 0.00E+00 0.00 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+00 0.00 28 0.00E+00
76-15-3 Chloropentafluoroethane 0.00E+00 0.00 29 O.OOE+00
319-85-7 Hexachlorocyclohexane indane Beta BHC 3.42E-05 0.10 30 2.39E-01
50-32-8 Bem:o a e 1.34E-04 0.38 30 2.39E-01

84-74-2 Dibut hthalate 2.02E-03 5.73 31 5.73E+00

218-01-9 Chrysene 2.64E-04 0.75 32 4.21E-01

58-89-9 mma-BHC indane 5.41E-07 0.00 32 4.21E-01

603-34-9 Tri hen lamine 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 1 33 7.11E-02

309-00-2 Aldrin I30E-08 0.00 34 3.67E-05

1336-36-3 Pol chlorinatedbi hen ]s PCBs 6.02E-11 0.00 35 1.7IE-07

A-3



CFxt = 60 sec/min x I/ Qv fl'/mm x 35.315 ft'/1000 L x 1000 mg/L x I P kg/L = Concentration mgfkg

CFuL = Conversion Factor

Qv = Votumetric Flow Rate from the Emission Baseline Report (24590-WTP-RPT-PO-03-008), Sheet HLP09 = 7.65E-01 ft'/min

P 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 P from Sheet HLP09 were used for the calculations.

CFaL = 2652.33539

QM = Compound Mass Flow Rate from the Emission Baseline Report (24590-WTP-RPT-PO-03-008), Sheet FEP03

WF, = Weight Fraction = QM * CFHI

Average Weight Fraction WF, = average WF, for Henry's Law Group

Tahle 4. HLW Stream Cnnrentration and Henrv's l.aw [lrnnnina. Calr. Nn_ 24S9tt-WTR-HAG.SOJ10001. Rnv. f

ompound

CAS# rganic Compounds

Compound

Mass Flow

Rate

Q.

g/s

Individual
Organic

Weight

Fraction.

WF,

mgIkg

enry's Law

Grouping

HL

Henry's Law
Group Average

Organic Weight

Fraction.

WF,

mgtkg
100-21-0 -Phthalic acid 7.49E-03 19.87 1 1.99E+01

88-89-1 Picric acid 9.30E-03 24.68 2 2.47E+01
144-62-7 Oxalic acid 7.51E-04 1.99 3 1.99E+00
75-12-7 Fortmmide 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 Pentachloro henol 7.54E-03 20.00 6 2.OOE+01
126-73-8 Tribu 1 phosphate 7.59E-03 20.14 7 2.01E+01

108-95-2 Phenol 7.39E-03 19.59 8 2.21E+01

84-66-2 Dieth 1 phthalate 6.97E-03 18.48 8 2.21E+01

88-85-7 2-sec-Bu l-4,6-0ini henol (Dinoseb) 1.07E-02 28.29 8 2.21E+01

62-75-9 N-Nitroso-N,N-dimeth lamine 1.09E-02 28.81 9 2.88E+01
122-39-4 N,N-Di he lamine 1.14E-03 3.02 10 1.57E+00
8001-35-2 Toxaphene 4.52E-05 0.12 10 1.57E+00

4170-30-3 2-Butenaldehyde (2-Butenal ) 8.77E-04 2.33 11 7.83E+00

58-90-2 2,3 4 6-Tetrachlo henol 4.09E-03 10.85 11 7.83E+00

98-86-2 Acetophenone 3.89E-03 10.32 11 7.83E+00
57-14-7 1 ,1-Dimeth Ih drazine 3.65E-03 9.67 12 9.67E+00

120-12-7 Anthracene 1.23E-03 3.28 13 2.48E+00
75-05-8 Acetonitrile 6.35E-04 1.69 13 2.48E+00
208-96-8 Acena h lene 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 Eth lene dibromide Dibromethane 2.33E-06 0.01 16 3.04E-03
76-44-8 H tachlor 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 18 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 0.00 19 1.55E-06

79-01-6 Trichloroeth lene 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 tetrachloroeth lene 2.48E-13 0.00 21 6.57E-10

56-23-5 Carbon tetrachloride 2.75E-14 0.00 22 7.29E-1 I

106-99-0 1,3-Butadiene 2.11E-16 0.00 23 5.60E-13

110-82-7 Cyclobexane 1.24E-24 0.00 24 3.30E-21

108-87-2 Meth ]c clohexane O.00E+00 no 25 O.00E+00

106-97-8 Butane O.00E+00 0.00 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+00 0.00 28 0.00E+00
76-15-3 Chlorocntat7uoroethane 0 00E+00 0.00 29 O.00E+00

319-85-7 Hexachlorocyclohexane (Lindane) Beta BHC 3 15E-05 0.08 30 1.97E-01
50-32-8 Benz a ene 1.17E-114 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 mma-BHC Lindane 1:99E-05 0.05 32 9.24E+00

603-34-9 Tri hen lamine 4.65E-03 12.32 32 9.24E+00

129-00-0 P ene 4.82E-03 12.79 33 6.44E+00
60-57-1 Dieldrin 351E-05 0.09 33 6.44E+00

309-00-2 Aldrin 3.35E-05 0.09 34 8.88E-02
1336-36-3-3 Pol chlorinated bi he ]s PCBs 7.98E-OS 0.21 35 2.12E-01
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Co = 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-EN00003)

WF=Co/ P

WF; = the weight fraction of the individual organic compound

WFsSumWF,

WR, = the ratio of the individual organic compound weight fraction to the sum of the individual weight fraction = WFi / WFs

WRs=SumWR,

Rio = WR; • ERo.m; ERo."r ts from Table I

Rvo = vapor emissions; Rvo is "0" if the compound is a particle or is particle-bound

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

Table S. Estimate of Ornanic Rm icsinns from the Prefreafmnnt Berd Rlroam. Colr N.._ 2d54n-WTP-Ild!'_4OJNna1 Ro., f'

AS# nzartic Compounds

Organic

Conc.

Co

mg/L

Density
P

kg/L

I ndividual
Organic

Weight

Fraction.

WF,

mg/kg

Ind ividua l
Organic

Weight

Ratio

WR,

unitless

Individual

Organic

Release

Rio

guys

n lvi ua

Organic

Vapor

Emission

Rvo

gni/ s

article

P
100-00-5 p-Nitrochloroberizene 84.8 1.35 62.8 7.49E-03 5.49E-06 5.49E-06
100-21-0 Phthalicacid 84.8 1.35 62.8 7.49E-03 5.49E-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
100-01-4 Eth lbenzene 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 cis-1,3-Dichlororone 18.7 1.35 13.9 1.65E 03 1.21E-06 1.21E-06
10061-02-6 ttans-l,3-Dichlo rone 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06
101-55-3 4-Bmmo hen 1 hen l ether 84.8 1.35 62.8 7.49E-03 5.49E-06 5.49E-06
101-84-8 Di hen lether 18.7 1,35 13.9 1.65E-03 1.21E-06 1.21E-06
106-35-4 3-H taaone 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06
10642-3 X lene Dimeth Ibenzene 18.7 1.35 13.9 1.65E-03 1.21E-06 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-E x utane 18.7 1.35 13.9 1.65E-03 121E-06 1.21E-06
106-93-0 Ethylene dibromide (Dibromethane) 84.8 1.35 62.8 7.49E-03 5.49E-06 5.49E-06
106-97,8 Butane 18.7 1.35 13.9 7.65E-03 1.21E-06 1.21E-06
106-99-0 1,3-Butadtene 18.7 1.35 13.9 1.65E-03 1.21E-06 121E-06
107-02-8 Acrolein 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06
107-05-I 3-Chloropropene AII lchlonde 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06
107-06-2 t,2-Dichloroethane (Eth ylene chloride 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06
107-12-0 Pm ionitrile 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06
107-13-1 A crylonitrile 18.7 1.35 13.9 1.65E-03 121E-06 1-21E-06
107-18-6 2-Prone-1-ol 84.8 1.35 62.8 7.49E-03 5.49E-06 5.49E-06
107-31-3 Formic acid, meth 1 ester 84.8 1.35 62.8 7.49E-03 5.49E-06 5.49E-06
107-66-0 Dibut 1 ho hate 84.8 1.35 62.8 7.49E-03 5.49E-06 0.00E+00 X
107-87-9 2-Pentanone 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06
108-03-2 1-Nitroroane 84.8 1.35 62.8 7.49E-03 5.49E-06 5.49E-06
108-05-4

108-10-1

Vinyl acetate

Hexone 4-Meth 1-2- tanoneorMIBK

84.8

18.7

1.35

1.35

62.8

13.9

7.49E-03

I.65E-03

5.49E-06

I.21E-06

5.49E-06

1.21E-06
108-20-3 Be r(isopro I her 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06
108-38-3 m•X lene Dimetfi lbenzene 18.7 1.35 13.9 1.65E-03 5.21E-06 1.21E-06
108-39-4 m-Cresol 18.7 1.35 13.9 1.65E-03 1.21E-06 I.21E-06
108-87-2 Meth c lohexane 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06
108-88-3 Toiuene 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06
108-90-7 Chlorobenzene 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06
108-93-0 Cyclohexanol 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06
108-94-I Cyclohexanone 18.7 1.35 13.9 1.65E-03 1.2113-06 1.21E-06
108-95-2 Phenol 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 1.21E-06
109-99-9 Tetrrh drofurdn 39.6 1.35 29.3 3.SOE-03 2.57E-06 2.57E-06
110-12-3 5-Meth I-2-hexanone 18.7 1.35 13.9 1.65E-03 121E-06 1.21E-06
110-43-0 2-He tanone 18.7 1.35 13.9 1.65E-03 1.21E-06 I.21E-06
110-54-3 n-Hexane 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06
110-62-3 n-Valeraldeh de 84.8 1.35 62.8 7.49E-03 5.49E-06 5.49E-06
110-82-7 C lohexane 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06
110-83-8 C clohexene 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06
110-86-1 P yridine 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 1.218-06 I.21E-06
111-76-2 Ethylene g lycol monobu 1 ether 84.8 1.35 62.8 7A9E-03 5.49E-06 5.49E-06
111-84-2 n-Nonane 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06
117-81-7 Bi 2cth lhex I hthalate DEHP 84.8 1.35 62.8 7.49E-03 5.49E-06 O.00E+00 X
917-84-0 n-Dioct Ihthalate 84.8 1.35 62.8 7.49E-03 5.49E-06 0.00E400 X
118-74-I Hexach3orobenzene 1.8 1.35 1.3 1.60E-04 1.20E-07 1.20E-07
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Tahle 5. Estimate of Oreanic Emissions from the Pretreatment Feed Stream. Caic. No. 24590-WTP-HAC-50-00001. Rev. C

AS# rganic Compounds

Organic
Conc.

Co

m/L

Density

P

kg/L

n tvt ua

Organic

Weight

Fraction.

WF,

mg/kg

n ivt ua

Organic

Weight

Ratio

WR,

unitless

Individual

Organic
Release

Rio

anil s

n tvt ua

Organic
Vapor

Emission

Rvo

girl s

article

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 13.9 1.65E-03 1.21E-06 121E-06

120-83-2 2,4-Dichlorohenol 84.8 1 35 62.8 7.49E-03 5.49E-06 5.49E-06

121-04-8 Trieth amine 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06

121-69-7 Dimethylaniline 18.7 1.35 13.9 1.65E-03 1.21E-06 121E-06

122-394 N,N-Di hen lamine 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06

123-19-3 4-Heptanone 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06

123-38-6 n-Propionaldehyde 18.7 1.35 13.9 1.65E-03 E.2]E-06 1.21E-06

123-51-3 3-Meth I-1-butanol 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06

123-86-4 Acetic acid n-butyl ester 84.8 1.35 62.8 7.49E-03 5.49E-06 5.49E-06

123-91-1 1,4-Dioxane 50.9 1_35 37.7 4.50E-03 3.30E-06 3.30E-06

126-73-8 Tribut y l phosphate 84.8 1.35 62.8 7.49E-03 5.49E-06 5.49E-06

126-98-7 2-Meth l-2 enenitrile Methac lonitnle 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06

127-18-4 Perchluroeth lene tetrachloroeth lene 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06

127-19-5 N,N-Dimethylacetamide 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06

128-37-0 2,6-Bis tert-bu 1 meth I henol 84.8 1.35 62.8 7.49E-03 5.49E-06 5.49E-06

129-00-0 Pyren c 84.8 1.35 62.8 7.49E-03 5.49E-06 0.00E+00 X

1321-64-8 Pentachlorona hthalene 84.8 1.35 62.8 7.49E-03 5.49E-06 O.00E+00 X

1321-65-9 Trichlorona thalene 84.8 1.35 62.8 7.49E-03 5.49E-06 5.49E.06

132-64-9 Dibenzofuran 84.8 i35 62.8 7.49E-03 5.49E-06 5.49E-06

1335-87-1 Hexachlarona hthalene 84.8 1.35 62.8 7.49E-03 5.49E-06 o.o0E+00 X

1335-88-2 Tetrachloron hthatene 84.8 1.35 62.8 7.49E-03 5.49E-06 0.00E+00 X

1336-36-3 PoI hlorirtatedbi hen Is CBs 29.4 1.35 21.8 2.60E-03 1.91E-06 O.00E+00 X

141-78-6 Aceticacideth Iester th lacetate 84.8 1.35 62.8 7.49E-03 5.49E-06 5.49E-06

141-79-7 4-Meth l-3- nteo-2-one 84.8 1.35 62.8 7.49E-03 5.49E-06 5.49E-06

142-82-5 n-H tane 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06

144-62-7 Oxalic acid 8.5 1.35 6.3 7.50E-04 5.50E-07 5.50E-07

156-60-5 trans-l,2-Dichloroeth lene 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06

1592-09-8 Trifluralin 84.8 1.35 62.8 7.49E-03 5.49E-06 0.00E+00 X

1634-04-4 Meth tert-bu lether 18.7 1.35 13.9 1.65E-03 1.21E-06 121E-06

1836-75-5 Nitrofen 84.8 1.35 62.8 7.49E-03 5.49E-06 0.00E+00 X

189-55-9 Dibenzo a,i ne 84.8 1.35 62.8 7.49E-03 5.49E-06 0.00E+00 X

189-64-0 Dibenzoah 84.8 1.35 62.8 7.49E-03 5.49E-06 0.00E+00 X

191-24-2 Benzo ,h,i lene 84.8 1.35 62.8 7.49E-03 5.49E-06 0.00E+00 X

191-30-0 Benzo a,i ne 84.8 1.35 62.8 7.49E-03 5.49E-06 0.OOE+oO X

192-65-4 Dtbenzo a,e e 84.8 1.35 62.8 7.49E-03 5.49E-06 0.00E+00 X

193-39-5 Inden 1,2,3-cd ne 84_8 1.35 62.8 7.49E-03 5.49E-06 0.00E+00 X

205-82-3 Benzo " fluoranthene 84.8 1.35 62.8 7.49E-03 5.49E-06 O.00E+00 X

205-99-2 Benzo fluotanthene 84.8 1.35 62.8 7.49E-03 5.49E-06 0.00E+00 X

206-44-0 Fluoranthene 84.8 1.35 62.8 7.49E-03 5.49E-06 0.00E+00 X

207-09-9 Benzo(k)fluoranthene 84.8 1.35 62.8 7.49E-03 5.49E-06 0.00E400 X

208-96-8 Acena hth ene 84.8 1.35 62.8 7.49E-03 5.49E-06 5.49E-06

218-01-9 Ch e 84.8 1.35 62.8 7.49E-03 5.49E-06 0.00E+00 X
2234-13-1 Octachlorona hthalene 84.8 1.35 62.8 7.49E-03 5.49E-06 0.00E+00 X

224-02-0 Dtbenz ' acridine 84.8 1.35 62.8 7.49E-03 5.49E-06 0.008+00 X

226-36-8 Dibenz a,h acridine 84.8 1.35 62.8 7.49E-03 5.49E-06 0.00E+00 X

2385-85-5 Mirex 84.8 1.35 62.8 7.49E-03 5.49E-06 5.49E-06

25551-13-7 Trimeth lbenzene 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06

26140-60-3 Te hen Is 84.8 1.35 62.8 7.49E-03 5.49E-06 0.00E-100 X

27154-33-2 Trichlorofluoroethane 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06

287-92-3 C lo ntane 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06

309-00-2 Aldrin 1 1.35 0.7 9.0QE-05 7.00E-08 0.00E+00 X

319-84-6 Hexachloroc lohexane (Lindane) Alpha BHC 0.3 1.35 0.2 3.OOE-05 2.O0E-08 2.00E-08

319-85-7 Hexachloroc clohexane Lindane Beta BHC 0.3 1.35 0.2 3.00E-05 2.O0E-08 O.00E+00 X

319-86-8 De11a-BHC 0.3 1.35 0.2 3.00E-05 2.00E-08 O.00E+00 x
3697-24-3 5-Meth lch ene 84.8 1.35 62.8 7.49E-03 5_49E-06 0.00E+00 X

3825-26-1 Ammonium rfluorooctanoate 84.8 1.35 62.8 7A9E-03 5.49E-06 O.00E+00 X

4170-30-3 2-Butenaldeh de 2-Butenal 18.7 1.35 13.9 1.65E-03 1.2IE-06 1.21E-06

465-73-6 Isodrin 0.6 1.35 0.4 5.00E-05 4.00E-08 4.00E-08
50-00-0 Formaldeh yde 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06

50-29-3 4,4-DDT 0.6 1.35 0.4 5.OOE-05 4.00E-08 0.00E+00 X

50-32-8 Benzo a ne 1.1 1.35 0_8 1.00E-04 7.OOE-08 O.00E+00 X

53-70-3 Diben a,h thracene 0.1 1.35 O.i I.OOE-05 ].OOE-08 0.00E-t-00 X
540-59-0 1,2-Dichloroeth lene 18.7 1.35 t3.9 1.65E-03 1.21E-06 1.2IE-06
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AS# rganic Compounds

Organic
Cone.

Co

mg/L

Density
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Weight
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girds
article

P

540-84-1 2,2,4-Trimeth I ntane 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06

541-73-I I,3-Dichlorobenzene 18.7 1.35 13.9 I.65E-03 1.21E-06 1,21E-06

56-23-5 Carbnntetrechloride 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-06 1.23E-06

56-49-5 3-Methyleholanthrene 84.8 1.35 62.8 7.49E-03 5.49E-06 0.00E+00 X

56-55-3 Benzo a anthracene 84.8 1.35 62.8 7.49E-03 5.49E-06 O.00E+00 X

57-14-7 l,l-Ditneth Ih razine 84.8 1.35 62.8 7.49E-03 5.49E-06 5.49E-06

58-89-9 2Mma-BHC Lindane 0.3 1.35 0.2 3.00E-05 2.0OE-08 0.00E+00 X

58-90-2 2,3,4,6-Tetrachlorohenol 84.8 1.35 62.8 7.49E-03 5.49E-06 5.49E-06

591-78-6 2-Hexanone 18.7 3.35 13.9 1.65E-03 1.21E-06 1.21£-06

59-50-7 4-Chloro-3-meth ( henol 84.8 1.35 62.8 7.49E-03 5.49E-06 O.OOE+00 X

59-89-2 N-Nitrosomo olinc 84.8 1.35 62.8 7.49E-03 5.49E-06 5.49E-06

602-87-9 5-Nitroacena hthene 84.9 135 62.8 7.49E-03 5.49E-06 0.00E+00 X

60-29-7 Eth I ether 94.8 1.35 62.8 7.49E-03 5.49E-06 5.49E-06

603-34-9 Tri hen laminc 84.8 1.35 62.8 7.49E-03 5.49E-06 5.49E-06

60-34-4K̂ Meth lh dtazine 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06

60-35-5 Acetamide 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06

60-57-I Dieldrin 0.6 1.35 0.4 5.00E-05 4.OOE-08 0.00E+00 X

621-64-7 Di-n-Prolnitrosamine 84.8 1.35 62.8 7.49E-03 5.49E-06 5.49E-06

624-83-9 Meth l tsoc nate 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06

627-13-4 Nitric acid, propy l ester 84.8 1.35 62.8 7.49E-03 5.49E-06 5.49E-06

62-75-9 N-Nitroso-N,Ndimeth lamine I58.4 1.35 117.3 1.40E-02 1.03E-05 1.03EA5

630-20-6 l,1,1,2-Tetrachloroethane 18.7 1.35 13.9 1.65E-03 1.21 E-06 1.21E-06

64-17-5 Eth lalcohol 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06

64-18-6 Formic acid 84.8 1.35 62.8 7.49E-03 5.49E-06 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 Meth lalcohol Methanol 18.7 1.35 13.9 L65E-03 1.21 E-06 1.21E-06

67-63-0-0 2-Prolalcohol lso roanol 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06

67-641 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 841 1.35 62.8 7.49E-03 5.49E-06 5.49E-06

684-16-2 Hexafluoroacetone 18.7 135 13.9 1.65E-03 1.21E-06 121E-06

71-23-8 n-Prolalcohol 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21 E-06

71-36-3 n-But lalcohol 18.7 1.35 13.9 1.65E-03 1.21 E-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 Meth lchlorofotm I,1,[-Trichloroethane 18.7 1.35 13.9 1.65E-03 I.21E-06 1.21E-06

72-20-8 Endrin 0.6 L35 0.4 5.OOE-05 4.OQE-08 0.00E+00 X

72-03-5 Methoxychtor 2.8 1.35 2.1 2.50E-04 I.SOE-07 0.00E+00 X

72-54-8 4,4-DDD 0.6 1.35 0.4 5.OOE-05 4.00E-05 0.00E+00 X

72-55-9 4,4-DDE 0.6 1.35 0.4 5.00E-05 4.00E-08 O.00E+00 X

74-83-9 Bromomethane Meth lbromide 18.7 1.35 13.9 1.68E-03 1.21E-06 1.21 E-06

74-87-3 Chloromethane Meth lchloride 18.7 1.35 13.9 1.65E-03 1.21E-06 I.21E-06

74-97-5 Brotrrochloromethane 183 1.35 13.9 1.65E-03 1.21E-06 I.21E-06

74-99-7 Methylacetylene 84.8 1.35 62.8 7.49E-03 5.49E-06 5.49E-06

75-00-3 Chloroethane 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06

75-01-4 Vinyl chloride i-Chlomethene 84.8 1.35 62.8 7.49E-03 5.49E-06 5A9E-06

75-05-8 Acetonitrile 26.6 1.35 19.7 2.35E-03 1.72E-06 1.72E-06

75-07-0 Acetaldeh yde 84.8 1 35 62.8 7.49E-03 5.49E-06 5.49E-06

75-09-2 Dtchloromethane Meth lenechloride 18.7 1.35 13.9 1.65E-03 1.21 E-06 1.21E-06

75-12-7 Fommmide 84.8 1.35 62.8 7.49E-03 5.49E-06 5.49E-06

75-15-0 Carbondisulfide 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06

75-21-8 Eth leneoxide Oxirane 18.7 1.35 13.9 1.65E-03 1.21 E-06 1.21E-06

75-27-4 Bromodichloromethane 18.7 1.35 13.9 1.65E-03 1.21E-06 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-Dichloroethene Vin lidenechloride 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06

75-43-4 Drchlorofluoromethane 18.7 1.35 13.9 1.65E-03 1.2IE-06 1.21E-06

75-45-6 Chlorodifluoromethane 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06

75-50-3 Trimeth ylarnine 18.7 1.35 13.9 1.65E-03 1.21E-06 1.2IE-06

75-52-5 Nitromethane 84.8 1.35 62.8 7.49E-03 5.49E-06 5.49E-06

75-55-8 2-Meth laziridine 84.8 1.35 62.8 7.49E-03 5.49E-06 5.49E-06

75-61-6 Dit7uorodtbromomethane 18.7 1.35 13.9 I.65E-03 1.21E-06 1.21E-06

75-63-8 Tnfluorobromomethane 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06

75-65-0 2-Meth I-2- ro anol 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06

75-69-4 Trichlorofluoromethane 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06
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Table 5. Rctimate of Ornanic blmissions from the Pretreatment Feed Stream. CatcaNo. 24590-WTP-HAC-50-00001. Rev. C

AS# rganic Compounds

Organic

Cone.

Co

m,

Density

P

kg/L

In ivt ua

Organic

Weight

Fraction.

WF,

mg/kg

In ivt ua

Organic

Weight

Ratio

WRi

unitless

Individual
Organic

Release

RIo

gm/ s

n ivt ua

Organic

Vapor

Emission

Rvo

gm/S

article
P

75-71-8 Dichlorodifluoromethane 18.7 1.35 13.9 1.65E-03 1.21E-06 l.21E-06

75-99-0 2,2-Dichloro ro ionic acid 84.8 1.35 .62.8 7.49E-03 5.49E-06 5.49E-06

76-03-9 Trichloroacetic acid 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06

76-11-9 1,1,1,2-Tetrachloro-2,2-lifluoroethane 84.8 1.35 62.8 7.49E-03 5.49E-06 5.49E-06

76-12-0 1,1,2,2-Tetrachloro- l,2-difluoroethane 84.8 1.35 62.8 7.49E-03 5.49E-06 5.49E-06

76-13-1 1,2,2-Trichloro-1,1,2-trifluoroethane (Freon 113 ) 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06

76-14-2 l,2-Dtchloro-1,1,2,2-tetrafluoroethane 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06

76-15-3 Chloro entafluoroethane 18.7 1.35 13.9 1.65E-03 1.2111-06 1.21E-06

76-44-8 He tachlor 1.8 1.35 1.3 1.60E-04 1.20E-07 1.20E-07

78-83-1 2-Meth I rol alcohol (Isobuty l alcohol ) 84.8 1.35 62.8 7.49E-03 5.49E-06 5.49E-06

78-87-5 1,2-Dichlorom ane 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06

78-92-2 1-Meth I rolalcohol 2-Butanol 18.7 135 13.9 1.65E-03 I.21E-06 1.21E-06

78-93-3 Meth leth Iketone MEK,2-Butanone 18.7 t35 13.9 I.65E-03 1.21E-06 1.21E-06

79-00-5 1,1,2-Trichloroethane 18.7 435 13.9 1.65E-03 1.21E-06 1.21E-06

79-01-6 Trichloroeth lene 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 5.49E-06

79-10-7 2-Propenoic acid 84.8 1.35 62.8 7.49E-03 5.49E-06 5.49E-06

79-20-9 Meth I acetate 84.8 1.35 62.8 7.49E-03 5.49E-06 5.49E-06

79-34-5 1,1,2,2-Tetrachloroethane 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21 E-06

8001-35-2 Toxa hene 0.7 1.35 0.5 6.OOE-05 4.OOE-08 0.00E+00 X

82fi8-8 Pentachloronitrobenzene PCBN 84.8 1.35 62.8 7.49E-03 5.49E-06 5.49E-06

83-32-9 Acenaphthene 84.8 1.35 62.8 7.49E-03 5.49E-06 5.49E-06

84-66-2 Dieth I phthalate 84.8 1.35 62.8 7.49E-03 5.49E-06 5.49E-06

84-74-2 Dibut I phthalate 94.8 1.35 62.8 7.49E-03 5.49E-06 0.00E+00 X

85-01-8 Phenanthrene 84.8 1.35 62.8 7.49E-03 5.49E-06 5.49E-06

85-68-7 But Ibenz 1 pli thalate 84.8 1.35 62.8 7.49E-03 5.49E-06 O.ODE+00 X

86-73-7 Fluorene 84.8 1.35 62.8 7.49E-03 5.49E-06 0.OOEi90 X

87-68-3 Hexachlorobutadtene 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06

87-86-5 Pentachlorophenol 84.8 1.35 62.8 7.49E-03 5.49E-06 5.49E-06

88-06-2 2,4,6-Tnchloro henol 84.8 1.35 62.8 7.49E-03 5.49E-06 5.49E-06

88-72-2 2-Nitrotoluene 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06

88-75-5 2-Nitrohenol 84.8 135 62.8 7.49E-03 5.49E-06 5.49E-06

88-85-7 2-sec-Bu 1-4,6-dinitro henol (Dinoseb ) 84.8 1.35 62.8 7.49E-03 5.49E-06 0.00E+00 X

88-89-1 Picric acid 84.8 1.35 62.8 7.49E-03 5.49E-06 0.00E+00 X

91-20-3 N hthalene 2.8 1.35 2.1 150E-04 1.80E-07 1.80E-07

91-22-5 umoline 84.8 1.35 62.8 7.49E-03 5.49E-06 5.49E-06

91-58-7 2-Chlorona thalene 84.8 1.35 62.8 7.49E-03 5.49E-06 5.49E-06

92-52-0 1,1'-Bi hen 1 84.8 1.35 62.8 7.49E-03 5.49E-06 5.49E-06

92-93-3 4-Nitrobi hen 1 84.8 1.35 62.8 7.49E-03 5.49E-06 0.00E+00 X

93-72-1 Silvex 2,4,5-TP 84.8 1.35 62.8 7.49E-03 5.49E-06 0.ODE+00 X

93-76-5 2,4,5-T 84.8 1.35 62.8 7.49E-03 5.49E-06 O.OOE+00 X

94-75-7 2,4-D and esters 160C ed 84.8 1.35 62.8 7.49E-03 5.49E-06 5.49E-06

95-13-6 Indene 84.8 1.35 62.8 7.49E-03 5.498-06 5.49E-06

95-47-6 o-Xylene 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06

9548-7 o-Cresol 2-Meth t henol 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06

95-49-8 2Lhlorotoluene 84.8 1.35 62.8 7.49E-03 5.49E-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

95-95-4 2,4,5-Trichloro henol 84.8 1.35 62.8 7.49E-03 5.49E-06 5.49E-06

96-22-0 3-Pentanone 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06

96-69-5 Bis 3-lert-but l-0-h drox -6-meth l- hen 3 sulfide 84.8 1.35 62.8 7.49E-03 5.49E-06 0.00E+00 X

98-51-3 tert-But holuene 84.8 1.35 62.8 7.49E-03 5.49E-06 5.49E-06

98-82-8 Cumene 84.8 1.35 62.8 7.49E-03 5.49E-06 5.49E-06

98-83-9 al ha-Meth fst ne 18.7 1.35 13.9 1.65E-03 1.21E-06 1.21E-06
98-86-2 Aceto henone 84.8 1 35 62.8 7.49E-03 5.49E-06 5.49E-06

98-95-3 Nitrobenzene 84.8 1.35 62.8 7.49E-03 5A98-06 5.49E-06

Weight Fraction Sum = WFs = 8383.9

Weight Ratio Sum = WRs - 01.

Pretreatment Feed Stream Sum = ERo.nP = 7.33E-04

Pretreatment Feed Stream Vapor Organic Release Sum = Rvos= 5.11 E-04
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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 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 / WFs

WRs=SumWR;

Rio= WR, * ERapE; ERo.PE is from Table I

Rvo = vapor emissions; R0 is "0" if the compound is a particle or is particle-bound

Rvos = Sum Ro,

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

Table 6. Estimate of Or¢anic Emissions from the Post-EvaDorator Stream. Calc. No. 24590-WTP-HAC-50-00o01_ Rev. C.

AS# rganic Compound

Henry's

Law
Grouping

HL

Individual

Organic
Weight

Fraction.

WF,

mg1kg

Individual

Organic

Weight

Ratio

WR;

unitless

Iddtvidual
Organic

Release
Rio

gm/s

I.ndtvtdual

Organic

Vapor

Emission

Rvo

s

article

P
100-00-5 p-Nitrochlorobenzene 10 8.I1E-01 5.47E-04 4.OOE-07 4.00E-07
100-21-0 p-Phthalic acid I 5.74E+01 3.87E-02 2.98E-05 2.98E-05
100-25-4 1,4-Dinitrobenzene 6 5.51E+01 3.72E-02 2.86E-05 0.00E+00 X
100-41-4 Ethy l benzene 20 7.31E-07 0.00E+00 0.00E+00 0.00E+00

100-42-5 S tyrene 19 1.06E-05 0.p0E+00 0.00E+00 0.00E+00
10061-01-5 cis-1,3-Dich1oro ro ene 19 2.57E-05 0.00E+00 0.00E+00 0.00E+00
10061-02-6 trans-I,3-Dichloro roene 17 1.29E-04 1.00E-07 O.00E+00 0.00E+00

101-55-3 4-Bromo hen 1 hen lether 14 1.05E-01 7.06E-05 5.44E-08 5.44E-08

101-84-8 Di hen lether 16 1.33E-03 9.00E-07 1.OOE-09 1.00E-09
106-35-4 3-Heptanone 14 1.05E-01 7.06E-05 5.44E-08 5.44E-08
106-42-3 p-Xylene Dimeth l benzene) 19 1.06E-05 0.00E+00 0.00E+00 0.00E+00

106-46-7 1,4-Dichlorobenzene is 8.05E-06 O.00E+00 0.00E+00 O.00E+00
106-88-7 1,2-E ox butane 15 3.43E-02 2.31E-05 1.78E-08 1.78E-08
106-93-4 Ethylene dibromide (Dibromethane ) 16 3.33E-03 2.20E-06 2.00E-09 2.00E-09

106-97-8 Butane 26 9.68E-13 0.00E+00 0.00E+00 0.00E+00
106-99-0 1,3-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-Chloro ro ene (Allyl chloride) 20 7.31E-07 O.00E+00 0.00E+00 0.00E+00

107-06-2 1,2-Dichloroethane Eth lenechloride 17 1.29E-04 1.00E-07 0.00E+00 0.00E+00
107-12-0 Pro ionitrile 13 2.49E-0I 1.68E-04 1.29E-07 1.29E-07
107-13-1 Ac lonitrile 14 1.05E-01 7.06E-05 5.44E-08 5.44E-08
107-18-6 2-Propene-l-ol 10 8.11E-01 5.47E-04 4.21E-07 4.21E-07
107-31-3 Formic acid, methyl ester 15 3.43E-02 2.31E-05 1.78E-08 1.78E-08
107-66-4 Dibut I hos hate 5 1.24E+01 8.39E-03 6.47E-06 0.00E+00 X
107-87-9 2-Pentanone 14 1.05E-01 7.06E-05 5.44E-08 5.44E-08
108-03-2 1 Nitr ro ane 14 1.05E-01 7.06E-05 5.44E-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-Meth l-2- entanone or MIBK) 14 1.05E-01 7.06E-05 5.44E-08 5.44E-08
108-20-3 Bis iso ro1 ether 18 8.05E-06 0.00E+00 0.00E+00 0.00E+00
108-38-3 m-Xylene Dimeth lbenzene 19 1.06E-05 0.00E+00 0.00E+00 0.00E+00
108-39-4 m-Cresol 9 2.31E+01 1.56E-02 1.20E-05 1.20E-05
108-87-2 Meth ]c clohexane 25 1.08E-1I O.OOE+00 0.00E+00 0.00E+00
108-88-3 Toluene 19 2.31E-06 0.00E+00 0.00E+00 0.00E+00
108-90-7 Chlorobenzene 19 1.06E-05 0.00E+00 0.00E+00 0.OOE+00
108-93-0 C clohexanol 10 8.11E-01 5.47E-04 4.21E-07 4.21E-07
108-94-1 C clohexanone 11 1.90E+00 1.28E-03 9.87E-07 9.87E-07
108-95-2 Phenol S 3.57E+01 2.41E-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-01 1.68E-04 1.29E-07 1.29E-07

110-12-3 5-Meth 1-2-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 1.78E-08 1.78E-08

110-54-3 n-Hexane 27 1.47E-13 0.00E+00 O.QOE+00 O.00E+00

110-62-3 n-Valeraldehyde 15 3.43E-02 2.31E-05 1.78E-08 1.78E-08

110-82-7 C olohexane 24 2.53E-10 0.00E+00 0.00E+00 0.00E+00

110-83-8 C c]ohexene 22 3.86E-08 0.00E+00 0.00E+00 0.00E+00
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Table 6. Estimate of Oreanic Emissions from the Post-Evaoorator Stream. Caic. No. 24590-WTP-HAC-50-00001. Rev. C

AS# rganic Compound

Henry's

Law

Grouping
HL

Individual

Organic

Weight

Fraction.

WF,

m

Individual

Organic

Weight

Ratio

WR,

unitless

Individual
Organic

Release

Rio

gm/s

Ind ividual
Organic
Vapor

Emission

Rvo

girls
article
P

110-86-1 P idine 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 O.OOE+00 0.00E+00

111-76-2 Ethylene g lycol monobuty l ether 9 2.31E+01 1.56E-02 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-eth lhex 1 hthalate (DEHP ) 30 3.21 E-01 2.17E-04 1.67E-07 0.00E+00 X

117-84-0 n-Dioc 1 phthalate 32 3.47E+00 2.34E-03 1.80E-06 0.00E+00 X

118-74-1 Hezachlorobenzene 18 8.05E-06 O.OOE+00 0.00E+00 O.OOE+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-07 0.00E+00 O.OOE+00

120-83-2 2,4-Dichlorohenol 10 8.11E-01 5.4713-04 4.21Er07 4.21E-07

121-44-8 Triethylamine 15 3.43E-02 2.31E-05 1.78E-08 1.78E-08

121-69-7 Dimeth laniline 13 2.49E-01 1.681r04 1.29E-07 1.29E-07

122-39-4 N,N-Di hen lamine 10 1.58E+00 1.07E-03 8.21E-07 8.21E-07

123-19-3 4-H tanone 13 2.49E-01 1.68E-04 1.29E-07 1.29E-07

123-38-6 n-Pro ionaldeh de 14 1.05E-01 7.06E-05 5.44E-08 5.44E-08

123-51-3 3-Meth 1-1-butanol 12 1.94E+00 1.31E-03 1.01E-06 l.OlE-06

123-86-4 Acetic acid n-butyl ester 16 1.33E-03 9.00E-07 1.00E-09 1.00E-09

123-91-1 1,4-Dioxane 10 8.11E-01 5.47E-04 4.21E-07 4.21E-07

126-73-8 Tributyl phosphate 7 4.54E+01 3.06E-02 2.36E-05 236E-05

126-98-7 2-Meth 1-2- ro enenitrile Methac lonitrile 16 1.33E-03 9.OOE-07 1.00E-09 1.00E-09

127-184 Perchloroethylene tetrachloroeth lene 21 1.43E-07 O.OOE+00 O.OOE+00 0.00E+00

127-19-5 N,N-Dimeth lacetamide 5 1.24E+01 8.39E-03 6.47E-06 6.47E-06

128-37-0 2,6-Bis tert-bu 1-4-meth 1 henol 32 3.47E+00 2.34E-03 1.80E-06 1.80E-06

129-00-0 Pyrene 33 2.63E+00 1.78E-03 1.37E-06 0.00E+00 X

1321-64-8 Pentachtorona hthalene 14 1.05E-01 7.06E-05 5.44E-08 0.00E+00 X

1321-65-9 Trichlorona hthalene 15 3.43E-02 2.31F.05 1.78E-08 1.78E-08

132-64-9 Dibenzofuran 15 3.43E-02 23 1E-05 1.78E-08 1.78E-08

1335-87-1 Hexachlorona hthalene 14 1.05E-01 7.06E-05 5.44E-08 O.00E+00 X

1335-88-2 Tetrachlorona hthalene 15 3.43E-02 2.31E-05 1.78E-08 O.OOE+00 X

1336-36-3 Pol chlorinatedbi hen Is (PCBs) 35 5.97E-02 4.03Fr05 3.11E-08 0.00E+00 X

141-78-6 Acetic acid ethy l ester (Ethyl acetate) 14 1.05E-01 7.06E-05 5.44E-08 5.44E-08

141-79-7 4-Meth 1-3- enten-2-one 13 2.49E-01 1.68E-04 1.29E-07 1.29&07

142-82-5 n-H tane 27 1.47E-13 0.00E+00 0.00E+00 0.00E+00

144-62-7 Oxalic acid 3 5.75E+00 3.88E-03 2.99E-06 2.99E-06

156-60-5 trans-1,2-Dichloroeth lene 20 7.31E-07 0.O0E+00 O.OOE+00 0.00E+00

1582-09-8 Trifluralin 14 1.05E-01 7.06E-05 5.44E-08 O.OOE+00 X

1634-04-4 Meth Itert-bu lether 16 1.33E-03 9.OOE-07 1.00E-09 I.00E-09

1836-75-5 Nitrofen 30 3.21E-01 2.17E-04 1.67E-07 0.00E+00 X

189-55-9 Dibenzo a,i ene 5 1.24E+Ot 8.39E-03 6.47E-06 O.OOE+00 X
189-64-0 Dibenzo a,h ene 5 1.24E+0I 8.39E-03 6.47E-06 O.OOE+00 X

191-24-2 Benzo h,i e lene 30 3.21E-01 2.17E-04 1.67E-07 O.OOE+00 X

191-30-0 Benzo a,i ene 5 1.24E+01 8.39E-03 6.47E-06 0.00E+00 X
192-65-4 Dibenzo a,e ne 5 1.24E+01 8.39E-03 6.47E-06 O.OOE+00 X

193-39-5 Indeno 1,2,3-cd ne 30 3.21E-01 2.17E-04 1.67E-07 0.00E+00 X

205-82-3 Benzo ' fluoranthene 7 4.54E+01 3.06E-02 2.36E-05 O.00E+00 X

205-99-2 Benzo(b)fluoranthene 30 3.21E-01 2.17E-04 1.67E-07 O.OOE+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 fluoranthene 30 3.21E-01 2.17E-04 1.67E-07 O.OOE+00 X

208-96-8 Acena hth lene 14 1.05E-01 7.06E-05 544E-08 5.44E-08

218-01-9 lChrygene 32 5.81E+00 3.92E-03 3.02E-06 0.00E+00 X

2234-13-1 Octachlorona hthalene 14 I.OSli01 7.06E-05 5.44E-08 O.OOE+00 X

224-42-0 Dibenz a,' acridine 4 5.72E+01 3.86E-02 2.97E-05 O.OOE+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 17 1.29E-04 1.00^07 O.00E+00 0.00E+00

25551-13-7 Trimethyl benzene 19 1.06E-05 O.00E+00 0.00E+00 O.OOE+00

26140-60-3 Te hen ls 34 8.98E-03 6.IOE-06 4.70E-09 O.OOE+00 X

27154-33-2 Trichlorofluoroethane 23 2.12E-09 O.00E+00 0.00E+00 0.00E+00
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Table 6. Estimate of Or¢anic Emissions from the Pbst-Evanorator Stream. Calc- No. 24590-WTP-HAC.SOJIOnt ua.. f

AS# rganic Co ound

Henry's

Law
Grouping

HL

Individua l
Organic
Weight

Fraction.

WF,

mg/kg

Indiv ua

Organic

Weight

Ratio

WR,

unitless

Individual
Organic

Release

Rio

gin/s

In rvt ual

Organic

Vapor

Emission

Rvo

m!s

article

P
287-92-3 C clo entane 24 2.53E-10 0.00E+00 0.00E+00 0.00E+00
309-00-2 Aldrin 34 8.98E-03 6.10E-06 4.70E-09 0.00E+00 X
319-84-6 Hexachloroc clohexane Lindane Alpha BHC 33 1.33E+00 8.96E-04 6.90E-07 6.90E-07
319-85-7 Hexachlorocyclohexane (Lindane) BetaBHC 30 1.38E-01 9.34E-05 7.20E-08 0.00E+00 X
319-86-8 Delta-BHC 30 3.21E-01 2.17E-04 1.67E-07 0.00E+00 X
3697-24-3 5-Meth lc ene 32 3.47E+00 2.34E-03 1.80E-06 0.00E+00 X
3825-26-1 Ammonium perfluorooctanoate 14 1.05E-0I 7.06E-05 5.44E-08 0.00E+00 X
4170-30-3 2-Butenaldeh de 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-05 3.11E-08 3.11E-08
50-00-0 Formaldeh yde 8 3.49E+01 2.35E-02 1.81E-05 1.81E-05
50-29-3 4,4-DDT 33 1.33E+00 8.96E-04 6.90E-07 0.00E+00 X
50-32-8 Benz a ene 30 5.04E-01 3.40E-04 2.62E-07 0.00E+00 X
53-70-3 Dibenzo a,h anthracene 7 4.54E+01 3.06E-02 2.36E-05 0.00E+00 X
540-59-0 1,2-Dichloroeth lene 19 1L06E-05 0.00E+00 0.00E+00 0.00E+00
540-84-1 2,2,4-Trime 1 entane 28 2.22E-14 0.00E+00 0.00E+00 0.00E+00
541-73-1 1,3-Dichlorobenzene 19 1.06E-05 O.00E+00 O.00E+00 0.00E+00
56-23-5 Carbon tetrachloride 22 3.86E-08 0.00E+00 O.00E+00 0.00E+00
563-80-4 3-Methyl-2-butanone 14 1.05E-01 7.06E-05 5.44E-08 5.44E-08
5649-5 3-Meth lcholanthrene 28 2.22E-14 O.00E+00 0.00E+00 0.00E+00 X
56-55-3 Benz a anthracene 33 1.33E+00 8.96E-04 6.90E-07 0.00E+00 X
57-14-7 1,1-Dimeth lh drazine 12 1.94E+00 1.31E-03 1.OIE-06 1.01E-06
58-89-9 atnma-BHC indane 32 2.06E-02 1.39E-05 1.07E-08 0.00E+00 X
58-90-2 2,3,4,6-Tetrachlo henol 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-meth ] henol 32 3.47E+00 2.34E-03 1.80E-06 0.00E+00 X
59-89-2 N-Nitrosomo holine 6 5.51E+01 3.72E-02 2.86E-05 2.86E-05
602-87-9 5-Nitroacenaphthene 9 2.31E+01 1.56E-02 1.20E-05 0.00E+00 X
60-29-7 Eth yl ether 17 1.29E-04 1.00E-07 0.00E+00 0.00E+00
603-34-9 Tri hen lamine 32 4.57E+00 3.08E-03 2.37E-06 2.37E-06
60-34-4 Meth lh razine 10 8.11E-01 5.47E-04 4.21E-07 4.21E-07
60-35-5 Acetamide 5 1.24E+01 8.39E-03 6.47E-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-Pr Initrosamine 10 8.11E-01 5.47E-04 4.21E-07 4.21E-07
624-83-9 Meth 1 isocyanate 17 1.29E-04 1.00E-07 0.00E+00 O.00E+00
627-13-4 Nitric acid, propyl ester 17 1:29E-04 1.00E-07 0.00E+00 0.00E+00
62-75-9 N-Nitroso-N,N-dimeth lamine 9 2.31 E+01 1.56E-02 1.20E-05 1.20E-05
630-20-6 1,1,1,2-Tetrachloroethane 18 8.05E-06 0.00E+00 0.00E+00 O.00E+00
64-17-5 Ethy l alcohol 10 8.11E-01 5.47E-04 4.21E-07 4.21E-07
64-18-6 Formic acid 7 4.54E+01 3.06E-02 2.36E-05 2.36E-05
64-19-7 Acetic acid 6 5.51E+01 3.72E-02 2.86E-05 2.86E-05
67-56-1 Methyl alcohoi (Methanol ) 10 8.11E-01 5.47E-04 4.21E-07 4.21E-07
67-63-0 2-Pr lalcohol Iso r anol 11 1.90E+00 1.28E-03 9.90E-07 9.90E-07
67-64-1 2-Proanone Acetone 13 2.49E-01 1.68E-04 1.29E-07 1.29E-07
67-66-3 Chloroform 19 1.06E-05 0.00E+00 0.00E+00 0.00E+00
67-72-1 Hexachloroethane 19 1.06E-05 0.00E+00 0.00E+00 0.00E+00
684-16-2 Hexafluoroacetone 19 1.06E-05 O.OOE+00 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-Bu lalcohol 11 1.90E+00 1.28E-03 9.87E-07 9.87E-07
71-43-2 Benzene 19 3.80E-06 0.00E+00 0.00E+00 0.00E+00
71-55-6 Meth l chloroform 1,1,1-Trichloroethanel 21 1.43E-07 0.00E+00 O.00E+00 0.00E+00
72-20-8 Endrin 32 3.47E+00 2.34E-03 1.80E-06 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
72-55-9 4,4-DDE 34 8.9813-03 6.10E-06 5.008-09 0.00E+00 X
74-83-9 Bromomethane (Methy l bromide ) 19 106E-05 0.00E+00 0.00E+00 0.00E+00
74-87-3 Chloromethane (Methy l chloride ) 20 7.31E-07 O.00E+00 oA0E+00 0.00E+00
74-97-5 Bromochloromethane 17 1:29E-04 1.00E-07 O.00E+00 0.00E+00
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Table 6. Estimate of Oreanic Emissions from the Post-Evaoorator Stream. Calc. No. 24590-WTP-HAC-50-00001. Rev. C

AS# rganic Compound

Henry's

Law

Grouping

HL

Individual

Organic
Weight

Fraction.

WF,

mglkg

Indrvrndua

Organic

Weight

Ratio

WR;

unitless

Individual
Organic

Release

Rto

gm/ s

Individual

Organic

Vapor

Emission

Rvo

m/s

article

P
74-99-7 Meth lace lene 20 7.31E-07 0.00E+00 O.OOE+00 O.OOE+00

75-00-3 Chloroethane 20 7.31E-07 0.00E+00 0.00E+00 0.00E+00

75-01-4 Vin lchloride I-Chloroethene 22 3.86E-08 0.00E+00 0.00E+00 O.00E+00

75-05-8 Acetonitrile 13 1.86E-01 1.25E-04 9.65E-08 9.65E-08

75-07-0 Acetaideh de 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 O.OOE+00

75-12-7 Formamide 4 5.72E+01 3.86E-02 2.97E-05 2.97E-05

75-15-0 Carbondisulfide 20 7.31E-07 0.00E+00 O.OOE+00 O.OOE+00

75-21-8 Eth lene oxide (Oxirane ) 15 3.43E-02 2.31E-05 1.78E-08 1.78E-08

75-27-4 Bromodichloromethane 18 8.05E-06 0.00E+00 0.00E+00 O.OOE+00

75-34-3 1,1-Dhchloroethane 19 1.06E-05 0.00E+00 0.00E+00 0.00E+00

75-35-4 1,1-Dichloroethene (Vinylidene chloride) 22 3.86E-08 0.00E+00 O.OOE+00 O.00E+00

75-43-4 Dichlorofluorontethane 20 7.31E-07 0.00E+00 0.00E+00 O.00E+00

75-45-6 Chlorodifluoromethane 22 3.86E-08 0.00E+00 0.00E+00 0.00E+00

75-50-3 Trimeth lamine 14 1.05E-01 7.06E-05 5.44E-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-Meth laziridine I1 1.90E+00 1.28E-03 9.87E-07 9.87&07

75-61-6 Difluorodibromomethane 22 186E-08 O.OOE+00 O.OOE+00 0.00E+00

75-63-8 Trifluorobromomethane 25 1.08E-II 0.00E+00 0.00E+00 O.OOE+00

75-65-0 2-Meth l-2- ro anol 11 1.90E+00 1.28E-03 9.87E-07 9.87E-07

75-69-4 Trichlorofluoromethane 23 0.00E+00 0.00E+00 O.OOE+00 0.00E+00

75-71-8 Dichlorodifluoromethane 25 1.08E-11 0.00E+00 O.OOE+00 O.00E+00

75-99-0 2,2-Dichloroionic acid 6 5.51E+01 3.72E-02 2.86E-05 2.96E-05

76-03-9 Trichloroacetic acid 5 1.24E+01 8.39E-03 6.47E-06 6.47E-06

76-11-9 1,1,1,2-Tetrachloro-2,2-difluoroethane 24 2.53E-10 0.00E+00 0.00E+00 0.00E+00

76-12-0 1,1,2,2-Tetrachloro-l,2-difluoroethane 23 2.12E-09 0.00E+00 O.OOE+00 O.OOE+00

76-13-1 1,2,2-Trichloro-1,1,2-trifluoroethane Freon 113 25 1.08E-11 O.OOE+00 0.00E+00 O.OOE+00

76-14-2 1,2-Dichloro-11,2,2-tetrafluoroethane 28 2.22E-14 0.00E+00 0.00E+00 0.00E+00

76-15-3 Chloropentafluoroethane 29 4.99E-15 O.OOE+00 0.00E+00 0.00E+00

76-44-8 H tachior 16 3.92E-04 3.00E-07 0.00E+00 0.00E+00

78-83-1 2-Meth 1 l alcohol (Isobutyl alcohol ) 11 I.90E+00 1.28E-03 9.87E-07 9.87E-07

78-87-5 1,2-Dichloror ane 19 1.06E-05 0.00E+00 0.00E+00 0.00E+00

78-92-2 1-Meth 1 ro lalcohoi (2-Butanol ) 11 1.90E+00 1.28E-03 9.87E-07 9.87E-.07

78-93-3 Meth lethethyl ke (MEK, 2-Butanon 13 2.49E-01 1.68E-04 1.29E-07 1.29E-07

79-00-5 1,1,2-Trichloroethane 17 1.29E-04 1AOE-07 0.00E+00 O.OOE+00

79-01-6 Trichloroethylene 20 7.82E-07 0.00E+00 0.00E+00 O.OOE+00

79-09-4 Propionic 8 3.49E+01 2.35E-02 1.81E-05 1.81E-05

79-10-7 2-Propenoic acid 8 3.49E+01 2.35E-02 1.SIE-05 1.81£-05

79-20-9 Methy l acetate 14 1.05E-01 7.06E-05 5.44E-08 5.44E-08

79-34-5 1,1,2,2-Tetrachloroethane 16 1.33E-03 9.OOE-07 1.0011-09 1.00E-09

8001-35-2 Toxaphene 10 4.17E-02 2.51E-05 2.17E-08 0.00E+00 X

82-68-8 Pentachloronitrobenzene (PCBN) 13 2.49E-01 1.68E-04 1.29E-07 1.29E-07

83-32-9 Acenaphthene 15 3.43E-02 2.31E-05 1.78E-08 1,78E-08

84-66-2 Dieth plithalate 8 2.67E+01 1.80E-02 1.39E-05 1.39E-05

84-74-2 Dibu 1 plithalate 31 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 I.29E-07

85-69-7 Bu 1 1 hthalate 31 1.53E+01 1.03E-02 7.96E-06 0.00E+00 X

86-73-7 Fluorene 14 I.05E-01 7.06E-05 5.44E-08 O.00E+00 X

87-68-3 Hexachlorobutadiene 20 6.79E-07 0.00E+00 0.00E+00 O.OOE+00

87-86-5 Pentachlor henol 6 5.51E+01 3.72E-02 2.86E-05 2.86E-05

88-06-2 2,4,6-Trichloro henoi 10 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-Nitro henol 12 1.94E+00 1.31E-03 I.OIE-06 1.OIE-06

88-85-7 2-sec-Bu l-4,6-dinitro henol (Dinoseb) 8 4.23E+01 2.85E-02 2.20E-05 0.00E+00 X

88-89-1 Picric acid 2 7.13E+01 4.81E-02 3.71E-05 0.0DE+00 X

91-20-3 Naphthalene l6 2.68^04 2.00E-07 O.OOE+00 O.BOE+00

91-22-5 Quinoline 9 2.31E+01 1.56E-02 1.20E-05 1.20E-05
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Tahln 6 Fctimntn nf (lroanir Fmiasinnc from the Pnct-F.vanoratnr Stream_ Csir_ No. 24590-WTP-NAC-50-00001 _ Rev- C

Indtvrndual Individua l Individua l

AS# rganic Compound

Henry's

Law
Grouping

HL

Organic

Weight

Fraction.

WF;

m

Organic

Weight

Ratio

WR;

unitless

Individual
Organic

Release
Rio

gmts

Organic

Vapor

Emission

Rvo

s

article

P
91-58-7 2-Chlorona thalene 16 1.33E-03 9.OOE-07 1.OOE-09 1.00E-09

92-52-4 1,1'-Bi hen l 16 1.33E-03 9.OOE-07 1.00E-09 1.00E-09

92-93-3 4-Nitrobi hen l 10 8.11E-01 5.47E-04 4.21E-07 0.00E+00 X

93-72-1 Silvex 2,4,5-1P 5 1.24E+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 5.51E+01 3.72E-02 2.86E-05 2.86E-05

95-13-6 Indene 18 8.05E-06 O.OOE+00 O.OOE+00 0.00E+00

95-47-6 o-X iene 19 1.06E-05 0.00E+00 0.00E+00 0.00E+00

95-48-7 o-Ciesol 2-Meth 1 henol 9 2.31 E+01 1.56E-02 1.20E-05 1.20E-05

95-49-8 2-Chlorotoluene 19 1.06E-05 0:00E+00 O.OOE+00 0.00E+00

95-50-1 o-Dichlorobenzene 1,2-Dichlorobenzene'i 18 8.05E-06 0.00E+00 0.00E+00 0.00E+00

95-57-8 2-Chlo henol 11 1.90E+00 1.28E-03 9.87E-07 9.87E-07

95-95-4 2,4,5-Trichlor henol 9 2.31E+01 1.56E-02 1.20E-05 1.20E-05

96-22-0 3-Pentanone 14 1.05E-01 7.06E-05 5.44E-08 5.44E-08

96-69-5 Bis 3-tert-bu 1-4-h drox -6-meth 1- hen l ulfide 19 1.06E-05 0.00E+00 0.00E+00 0.00E+00 X

98-51-1 -tert-But ltoluene 21 1.43E-07 O.OOE+00 O.OOE+00 O.00E+00

98-82-8 Cumene 20 7.31E-07 0.00E+00 0.00E+00 0.00E+00

98 83-9 al ha-Meth is e 19 1.06E-OS O.00E+00 O.00E+00 O.OOE+00

98-86-2 Aceto henone
11

2.36E+00 1.59E-03 1.22E-06 1.22E-06

98-95-3 Nitrobenzene 12 1.94E+00 1.31E-03 1.01E-06 1.01E-06

Weight Fraction Sum = WFs = 1482.5

Weight Ratio Sum = WRs = 1.0

Post-Evaporator Stream Sum = ERaPb = 7.70E-04

Post-Evaporator Stream Vapor Organic Release Sum = Rvos = 4.61 E-04
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Total Pretreatment emissions = the sum of Pretreatment Feed Stream and Post-Evaporator Stream Emissions

Rvo - Rvo-PrF + RVO-PE

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

AS# rganic Co ound

Pretreatment

Feed Stream

Individual

Organic Vapor

Emission

RvarrP

s

Post-

Evaporator

Individual

Organic Vapor

Emission

RVO-PE

m/s

Total

Pretreatment

Organic

Emission

Rvo
gm/s

100-00-5 -Nitrochlorobenzene 5.49E-06 4.00E-07 5.89E-06

100-21-0 p-Phthalic acid 5.49E-06 2.98E-05 3.53E-05

100-25-4 1,4-Dinitrobenzene O.00E+00 O.00E+00 0.00E+00

100-41-4 Eth lbenzene 1.21E-06 O.00E+00 1.21E-06

100-42-5 Styrene 1.21E-06 0.00E+00 1.21E-06

10061-01-5 cis- 1,3-Dichlororo ene 1.21E-06 O.00E+00 1.2IE-06

10061-02-6 trans-1,3-Dichloro ro ene 1.21E-06 O.00E+00 1.21E-06

101-55-3 4-Bromo hen 1 hen 1 ether 5.49E-06 5.44E-08 5.54E-06

101-84-8 Di hen lether 1.21E-06 1.00E-09 1.21E-06

106-35-4 3-Heptanone 1.21E-06 5.44E-08 1.26E-06

106-42-3 p-Xylene Dimeth lbenzene) 1.21E-06 O.00E+00 1.21E-06

106-46-7 1,4-Dichlorobenzene 1.21E-06 O.00E+00 1.21E-06

106-88-7 1 ,2-E x butane 1.21E-06 1.78E-08 1.23E-06

106-93-4 Ethylene dibromide (Dibromethane ) 5.49E-06 2.OOE-09 5.49E-06

106-97-8 Butane 1.21E-06 0.00E+00 1.21 E-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-Chloro r ene Alllchloride 1.21E-06 O.00E+00 1.21E-06

107-06-2 1,2-Dichloroethane (Ethylene chloride) 1.22E-06 O.00E+00 1.21E-06

107-12-0 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-Pro ene-l-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 Dibu 1 hos hate O.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-Nitro ro ane 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-Meth 1-2- entanone or MIBK) 1.21E-06 5.44E-08 I.26E-06

108-20-3 Bis iso ro 1 ether 1.21E-06 0.00E+00 1.21E-06

108-38-3 m-Xylene (Dimethyl benzene ) 1.21E-06 O.00E+00 1.21E-06

108-39-4 m-Cresol 1.21E-06 1.20E-05 1.32E-05

108-87-2 Meth lc clohexane 1.21E-06 O.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 O.00E+00 1.21E-06
108-93-0 C clohexanol 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 2.41E-05

109-66-0 n-Pentane 1.21E-06 0.00E+00 1.21E-06

109-99-9 Tetrah drofuran 2.57E-06 1.29E-07 2.70E-06
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Table 7. Estimate of Organic Emissions from Pretreatment Process Cells. Catc. No. 24590-WTP-HAC-50-0000I, Rev. C

AS# rganic Co ound

Pretreatment

Feed Stream

Individual

Organic Vapor

Emission

RVO-PTF

gm/s

Post-

Evaporator

Individual

Organic Vapor

Emission

RVO-PE

s

Total

Pretreatment

Organic

Emission

Rvo

grn/ s
110-12-3 5-Meth 1-2-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 O.00E+00 1.21E-06
110-83-8 clohexene 1.21E-06 0.00E+00 1.21E-06
110-86-1 P 'dine 5.49E-06 9.87E-07 6.48E-06
111-65-9 n-Octane 1.21E-06 0.00E+00 1.21E-06
111-76-2 Ethylene g lycol 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-eth lhex 1 hthalate DEHP 0.00E+00 O.OOE+00 0.00E+00
117-84-0 n-Dioctyl phdWate 0.00E+00 O.OOE+00 O.OOE+00
118-74-1 Hexachlorobenzene 1.20E-07 O.OOE+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 O.OOE+00 1.21E-06
120-83-2 2,4-Dichloro henol 5.49E-06 4.21E-07 5.91E-06
121-44-8 Trieth lamine 1.21E-06 1.78E-08 1.23E-06
121-69-7 Dimeth laniline 1.21E-06 1.29E-07 1.34E-06
122-39-4 N,N-Di hen lamine 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-Pro ionaldeh de 1.21E-06 5.44E-08 1.26E-06
123-51-3 3-Meth 1-1-butanol 1.21E-06 I.OlE-06 2.22E-06
123-86-4 Acetic acid n-bu lester 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 Tribu 1 hos hate 5.49E-06 2.36E-05 2.91E-05
126-98-7 2-Meth l-2- ro enenitrile Methac Ionilrile 1.21E-06 1.00E-09 1.21E-06
127-18-4 Perchloroeth.lene tetrachloroeth lene 1.21E-06 O.OOE+00 1.21E-06
127-19-5 N,N-Dimeth lacetamide 1.21 E-06 6.47E-06 7.68E-06
128-37-0 2,6-Bis tert-bu 1-4-meth 1henol 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 Pentachlorona hthalene O.OOE+00 0.00E+00 0.00E+00
1321-65-9 Trichlorona hthalene 5.49E-06 1.78E-08 5.51E-06
132-64-9 Dibenzofuran 5.49E-06 1.78E-08 5.51E-06
1335-87-1 Hexachlorona hthalene O.OOE+00 O.OOE+00 O.OOE+00
1335-88-2 Tetrachlorona hthalene 0.00E+00 0.00E+00 O.OOE+00
1336-36-3 Po] chlorinated bi hen Is (PCBs) O.00E+00 O.00E+00 0.00E+00
141-78-6 Acetic acid ethy l ester (Ethyl acetate) 5.49E-06 5.44E-08 5.54E-06
141-79-7 4-Meth 1-3- enten-2-one 5.49E-06 1.29E-07 5.62E-06
142-82-5 n-H tane 1.21E-06 0.00E+00 1.21E-06
144-62-7 Oxalic acid 5.50E-07 2.99E-06 3.54E-06
156-60-5 trans-1,2-Dichloroeth lene 1.21E-06 O.OOE+00 1.21E-06
1582-09-8 Trifluralin O.OOE+00 0.00E+00 O.OOE+00
1634-04-4 Meth 1 tert-bu 1 her 1.21E-06 1.00E-09 1.21E-06
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Table 7. Estimate of Organic Emissions from Pretreatment Process Cells. Calc. No. 24590-WTP-HAC-50-00001, Rev. C

AS# rganic Compound

Pretreatment

Feed Stream

Individual

Organic Vapor

Emission

Rvo-PrF

mis

Post-

Evaporator

Individual

Organic Vapor

Emission

RVO-PE

gM/S

Total

Pretreatment

Organic

Emission

Rvo
gni/s

1836-75-5 Nitrofen 0.00E+00 0.00E+00 0.00E+00

189-55-9 Dibenzo a,i ene 0.00E+00 0.00E+00 0.00E+00

189-64-0 Dibenzo a,h ne 0.00E+00 O.00E+00 0.00E+00

191-24-2 Benzo ,h,i e lene O.OOE+00 O.OOE+00 0.00E+00

191-30-0 Benzo a,i ene O.OOE+00 0_00E+00 0.00E+00

192-65-4 Dibenzo a,e ene 0.00E+00 0.00E+00 O.OOE+00

193-39-5 Indeno 1,2,3-cd ene 0.00E+00 O.OOE+00 O.OOE+00

205-82-3 Benzo ' fluoranthene O.OOE+00 O.OOE+00 O.OOE+00

205-99-2 Benzo(b)fluoranthene O.OOE+00 0.00E+00 O.OOE+00

206-44-0 Fluoranthene O.OOE+00 O.OOE+00 0.00E+00

207-08-9 Benzo k fluoranthene 0.00E+00 O.00E+00 0.00E+00

208-96-8 Acena hth lene 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 Octachlorona hthalene 0.00E+00 O.OOE+00 0.00E+00

224-42-0 Dibenz a' acridine 0.00E+00 O.OOE+00 0.00E+00

226-36-8 Dibenz a,h acridine 0.00E+00 O.OOE+00 0.00E+00

2385-85-5 Mirex 5.49E-06 0.00E+00 5.49E-06

25551-13-7 Trimethyl benzene 1.21E-06 O.OOE+00 1.21E-06

26140-60-3 Te hen ls 0.00E+00 0.00E+00 0.00E+00

27154-33-2 Trichlorofluoroethane 1.21E-06 0.00E+00 1.21E-06

287-92-3 C clo entane 1.21 E-06 O.OOE+00 1.21 E-06

309-00-2 Aldrin 0.00E+00 0.00E+00 0.00E+00

319-84-6 Hexachloroc clohexane (Lindane ) Alpha BHC 2.00E-08 6.90E-07 7.10E-07

319-85-7 Hexachloroc clohexane (Lindane ) Beta BHC O.OOE+00 O.OOE+00 O.OOE+00

319-86-8 Delta-BHC 0.OOE+00 0.00E+00 0.00E+00

3697-24-3 5-Meth lc sene 0.00E+00 0.00E+00 0.00E+00

3825-26-1 Ammonium perfluorooctanoate O.OOE+00 O.OOE+00 O.OOE+00

4170-30-3 2-Butenaldehyde 2-Butenal 1.21E-06 2.90E-07 1.50E-06

465-73-6 Isodrin 4.OOE-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 O.OOE+00 0.00E+00

50-32-8 Benz a ene O.OOE+00 0.00E+00 O.OOE+00

53-70-3 Dibenzo a,h anthracene O.OOE+00 0.00E+00 O.OOE+00

540-59-0 1,2-Dichloroethylene 1.21E-06 0.00E+00 1.21E-06

540-84-1 2,2,4-Trimeth 1 entane 1.21E-06 O.OOE+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-Meth 1-2-butanone 1.21E-06 5.44E-08 1.26E-06

56-49-5 3-Methylcholanthrene 0.00E+00 O.OOE+00 0.00E+00

56-55-3 Benzo a anthracene 0.00E+00 O.OOE+00 O.00E+00

57-14-7 1,1-Dimeth lh drazine 5.49E-06 1.01E-06 6.50E-06

58-89-9 gamma-BHC (Lindane ) 0.00E+00 O.OOE+00 0.00E+00

58-90-2 2,3,4,6-Tetrachloro henol 5.49E-06 1.45E-06 6.94E-06
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Table 7. Estimate of Organic Emissions from Pretreatment Process Cells. Ca1c. No. 24590-WTP-HAC-50-00001, Rev. C

AS# rganic Compound

Pretreatment

Feed Stream

Individual

Organic Vapor

Emission

Rvo-rrF

gm/s

Post-

Evaporator

Individual

Organic Vapor

Emission

Rvo-rE

m/s

Total

Pretreatment

Organic

Emission

Rvo
m/s

591-78-6 2-Hexanone 1.21E-06 5.44E-08 1.26E-06

59-50-7 4-Chloro-3-meth 1 henol 0.00E+00 O.00E+00 0.00E+00

59-89-2 N-Nitrosomorpholine 5.49E-06 2.86E-05 3.41E-05

602-87-9 5-Nitroacenaphthene O.00E+00 O.00E+00 O.00E+00

60-29-7 Eth 1 ether 5.49E-06 0.00E+00 5.49E-06

603-34-9 Tri hen lamine 5.49E-06 2.37E-06 7.86E-06

60-34-4 Meth 1h drazine 1.21 E-06 4.21 E-07 1.63E-06

60-35-5 Acetamide 1.21E-06 6.47E-06 7.68E-06

60-57-1 Dieldrin O.00E+00 O.00E+00 O.00E+00

621-64-7 Di-n-Propylnitrosamine 5.49E-06 4.21E-07 5.91E-06

624-83-9 Methyl isocyanate 1.21E-06 O.00E+00 1.21E-06

627-13-4 Nitric acid, propyl ester 5.49E-06 O.00E+00 5.49E-06

62-75-9 N-Nitroso-N,N-dimeth lamine 1.03E-05 1.20E-05 2.23E-05

630-20-6 1,1,1,2-Tetrachloroethane 1.21E-06 O.00E+00 1.21E-06

64-17-5 Ethyl 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 Meth 1 alcohol (Methanol ) 1.21E-06 4.2IE-07 1.63E-06

67-63-0 2-Pro lalcohol Iso ro anal 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 O.00E+00 1.21E-06

67-72-1 Hexachloroethane 5.49E-06 O.00E+00 5.49E-06

684-16-2 Hexafluoroacetone 1.21E-06 O.00E+00 1.21E-06

71-23-8 n-Pro lalcohol 1.21E-06 9.87E-07 2.20E-06

71-36-3 n-Butyl alcohol 1.21E-06 9.87E-07 2.20E-06

71-43-2 Benzene 1.21E-06 O.00E+00 I.21E-06

71-55-6 Methyl chloroform 1,1,1-Trichlonoethane 1.21E-06 O.00E+00 1.21E-06

72-20-8 Endrin 0.00E+00 0.00E+00 0.00E+00

72-43-5 Methoxychlor O.00E+00 O.00E+00 O.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 O.OOE+00

74-83-9 Bromomethane (Methyl bromide) 1.21E-06 O.00E+00 1.21E-06

74-87-3 Chloromethane (Methyl chloride ) 1.21E-06 O.00E+00 1.21E-06

74-97-5 Bromochloromethane 1.21E-06 O.00E+00 1.21E-06

74-99-7 Meth lace lene 5.49E-06 O.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 O.00E+00 5.49E-06

75-05-8 Acetonitrile 1.72E-06 9.65E-08 1.82E-06

75-07-0 Acetaldeh de 5.49E-06 129E-07 5.62E-06

75-09-2 Dichloromethane (Methylene chloride) 1.21E-06 O.00E+00 1.21E-06

75-12-7 Formamide 5.49E-06 2.97E-05 3.52E-05

75-15-0 Carbon disulfide 1.21E-06 O.00E+00 1.21E-06

75-21-8 Eth lene oxide Oxirane 1.21E-06 1.78E-08 1.23E-06
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Table 7. Estimate of Organic Emissions from Pretreatment Process Cells. CaIc. No. 24590-WTP-HAC-50-00001, Rev. C

AS#1 rganic Compound
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Feed Stream

Individual

Organic Vapor
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Rvo-PTF
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Individual

Organic Vapor
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gmts
75-27-4 Bromodichloromethane 1.21E-06 O.00E+00 1.21E-06

75-34-3 1, 1 -Dichloroethane 1.21E-06 O.00E+00 1.21E-06

75-35-4 1,1-Dichloroethene (Vinylidene chloride ) 1.21E-06 O.00E+00 1.21E-06

75-43-4 Dichlorofluoromethane 1.21E-06 O.00E+00 1.21E-06

75-45-6 Chlorodifluoromethane 1.21E-06 O.00E+00 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

75-55-8 2-Methylaziridine 5.49E-06 9.87E-07 6.48E-06

75-61-6 Difluorodibromomethane 1.21E-06 O.00E+00 1.21E-06

75-63-8 Trifluorobromomethane 1.21E-06 0.00E+00 1.21E-06

75-65-0 2-Meth 1-2- ro anol 1.21E-06 9.87E-07 2.20E-06

75-69-4 Trichlorofluoromethane 1.21E-06 O.00E+00 1.21E-06

75-71-8 Dichlorodifluoromethane 1.21E-06 O.00E+00 1.21E-06

75-99-0 2,2-Dichloro ro ionic acid 5.49E-06 2.86E-05 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-difluoroethane 5.49E-06 O.00E+00 5.49E-06

76-12-0 1, 1,2,2-Tetrachloro- 1,2-difluoroethane 5.49E-06 0.00E+00 5.49E-06

76-13-1 1,2,2-Trichloro- 1, 1,2-trifluoroethane (Freon 113 ) 1.21E-06 O.00E+00 1.21E-06

76-14-2 1,2 -Dichloro- 1, 1, 2,2-tetrafluoroethane 1.21E-06 O.00E+00 1.21E-06

76-15-3 Chloropentafluoroethane 1.21E-06 O.00E+00 1.21E-06

76-44-8 Heptachlor 1.20E-07 0.00E+00 1.20E-07

78-83-1 2-Meth 1 ro 1 alcohol ( Isobutyl alcohol) 5.49E-06 9.87E-07 6.48E-06

78-87-5 1,2-Dichloro ro ane 1.21E-06 O.00E+00 1.21E-06

78-92-2 1-Meth 1 0 1 alcohol (2-Butanol) 1.21E-06 9.87E-07 2.20E-06

78-93-3 Methyl ethyl ketone (MEK, 2-Butanone ) 1.21E-06 1.29E-07 1.34E-06

79-00-5 1,1,2-Trichloroethane 1.21E-06 O.00E+00 1.21E-06

79-01-6 Trichloroeth lene 1.21E-06 O.00E+00 1.21E-06

79-09-4 Propionic acid 5.49E-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 Toxa hene O.00E+00 O.00E+00 O.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

84-66-2 Dieth 1 phthalate 5.49E-06 1.39E-05 1.94E-05

84-74-2 Dibutyl phthalate O.00E+00 0.00E+00 0.00E+00

85-01-8 Phenanthrene 5.49E-06 1.29E-07 5.62E-06

85-68-7 Bu ibenz 1 phthalate O.00E+00 O.00E+00 O.00E+00

86-73-7 Fluorene O.00E+00 0.00E+00 O.00E+00

87-68-3 Hexachlorobutadiene 1.21E-06 O.00E+00 1.21E-06

87-86-5 Pentachloro henol 5.49E-06 2.86E-05 3.41E-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 1.0+E-06 2.22E-06
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Table 7. Estimate of Organic Emissions from Pretreatment Process Cells. Calc. No. 24590-WTP-HAC-50-00001, Rev. C
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88-75-5 2-Nitrophenol 5.49E-06 1_01E-06 6.50E-06
88-85-7 2-sec-Bu 1-4,6-dinitro henot D'n:ioseb) 0.00E+00 O.00E+00 0.00E+00
88-89-1 Picric acid O.00E+00 O.00E+00 0.00E+00
91-20-3 Naphthalene 1.80E-07 0.00E+00 1.80E-07
91-22-5 Quinoline 5.49E-06 1.20E-05 1.75E-05
91-58-7 2-Chlorona thalene 5.49E-06 1.00E-09 5.49E-06
92-52-4 1,1'-Bi hen 1 5.49E-06 1.00E-09 5.49E-06
92-93-3 4-Nitrobi hen 1 0.00E+00 O.00E+00 0.00E+00
93-72-1 Silvex ( 2,4,5-TP ) O.00E+00 O.00E+00 O.00E+00
93-76-5 2,4,5-T 0.00E+00 0.00E+00 0.00E+00
94-75-7 2,4-D and esters ( 160C typed) 5.49E-06 2.86E-05 3.41E-05
95-13-6 Indene 5.49E-06 0.00E+00 5.49E-06
95-47-6 o-Xylene 1.21E-06 0.00E+00 1.21E-06
95-48-7 o-Cresol 2-Meth 1 henol 1.21E-06 1.20E-05 1.32E-05
95-49-8 2-Chlorotoluene 5.49E-06 O.00E+00 5.49E-06
95-50-1 o-Dichlorobenzene ( 1,2-Dichlorobenzene ) 1.21E-06 0.00E+00 1.21E-06
95-57-8 2-Chlorophenol 5.49E-06 9.87E-07 6.48E-06
95-95-4 2,4,5-Trichloro phenol 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-bu 1-4-h drox -6-meth 1- hen 1 sulfide O.00E+00 O.00E+00 O.00E+00
98-51-1 -tert-Bu Itoluene 5.49E-06 0.00E+00 5.49E-06
98-82-8 Cuniene 5.49E-06 0.00E+00 5.49E-06
98-83-9 al ha-Meth ls ene 1.21E-06 O.00E+00 1.21E-06
98-86-2 Acet henone 5.49E-06 1.22E-06 6.71E-06
98-95-3 Nitrobenzene 5.49E-06 1.01E-06 6.50E-06

Swm of column = Rvos = 5.11 E-04 4.61 E-04 9.72E-04
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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

WFs=SumWF,

WR, = the ratio of the individual organic compound weight fraction to the sum of the individual weight fraction = WFi / WFs

WRs=SumWR,

Rto = WR,' ERo_LA; ERaLA is from Table I

Rvo = vapor emissions; Rvo is "0" if the compound is a particle or is particle-bound

Rvos = Sum Rvo,

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

T.M. R I'i ctimatn ,if flrnanir Fmiscinncfrnm the LAW Prncec.c Cel[c Calc. No. 2459[4WTP-HAC-50-tl0001. Rev. C

AS# rganic Compound

Henry's
Law

Grouping
HL

Indivi dual
Organic

Weight
Fraction.

WF;

mg(kg

Individual

Organic

Weight

Ratio

WR;

unitless

Individual

Organic
Release

Rio

grill s

Individual

Organic

Vapor

Emission

Rvo

s

article
P

100-00-5 -Nitrochlorobenzene 10 1.38E-01 5.60E-05 3.35E-09 3.35E-09

100-21-0 -Phthalic acid I 7.75E+01 3.16E-02 1.89E-06 1.89E-06

100-25-4 1,4-Dinitrobenzene 6 7.10E+01 2.89E-02 L73E-06 0.00E+00 X

100-4114 Eth l benzene 20 0.00E+00 0.00E+00 0.00E+00 0.00E+00

100-42-5 S ene 19 0.00E+00 0.00E+00 0.00E+40 0.00E+00

10061-01-5 cis-1,3-Dichloro roene 19 0.00E+00 0.OOE+00 O.OOE+00 0.00E+00

10061-02-6 trans-l,3-Dichlororoene 17 0.00E+00 0.00E+00 0.00E+00 0.00E+00

101-55-3 4-Bromo hen 1 hen l ether 14 3.20E-04 0.00E+00 O.OOE+00 0.00E+00

101-84-8 Di hen 1 ether 16 1.06E-08 0.00E+00 0.00E+00 0.00E+00

106-35-4 3-Heptanone 14 3.20E-04 0.00E+00 0.00E+00 O.00E+00

106-42-3 p -Xylene Dimeth lbenzene 19 0.00E+00 O.OOE+00 0.00E+00 0.00E+00

106-46-7 1,4-Dichlorobenzene 18 O.OOE+00 O.OOE+00 0.00E+00 0.00E+00

106-88-7 1 ,2-E ox butane 15 1.61E-05 0.00E+00 0.00E+00 0.00E+00

106-93-4 Eth lenedibromide (Dibromethane) 16 3.17E-08 O.OOE+00 0.00E+00 0.00E+00

106-97-8 Butane 26 0.00E+00 0.00E+00 0.00E+00 0.00E+00

106-99-0 1,3-Butadiene 23 0.00E+00 0.00E+00 0.00E+00 0.00E+00

107-02-8 Acrolein 14 3.20E-04 0.00E+00 0.00E+00 0.00E+00

107-05-1 3-Chloropropene (Ally l chloride ) 20 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00

107-06-2 1,2-Dichloroethane (Ethylene chloride) 17 0.00E+00 O.OOE+00 O.OOE+00 0.00E+00

107-12-0 P ionitrile 13 2.71E-03 1.00E-06 6.OOE-11 6.00E-11

107-13-1 Ac lonitrile 14 3.20E-04 0.00E+00 0.00E+00 0.00E+00

107-18-6 2-Pro ne-l-ol 10 1.38E-01 5.60E-05 3.35E-09 3.35E-09

107-31-3 Formic acid, methy l ester 15 1.61 E-05 0.00E+00 0.00E+00 O.OOE+00

107-66-4 Dibut 1 ho hate 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 0.00E+00

108-03-2 1-Nitroroane 14 3.20E-04 0.00E+00 0.00E+00 0.00E+00

108-05-4 Viny l acetate 16 1.06E-08 0.00E+00 0.005+00 0.00E+00

108-10-1 Hexone 4-Meth l-2- entanone or MIBK) 14 3.20E-04 0.00E+00 0.00E+00 0.00E+00

108-20-3 Bis iso ro 1 ether 18 0.00E+00 O.OOE+00 O.OOE+00 0.OOE+00

108-38-3 m-Xylene Dimeth l benzene ) 19 0.00E+00 O.OOE+00 0.00E+00 0.00E+00

108-39-4 m-Cresol 9 6.86E+00 2.79E-03 1.67E-07 1.67E-07

108-87-2 Meth lc clohexane 25 0.00E+00 O.OOE+00 0.00E+00 0.00E+00

108-88-3 Toluene 19 0.00E+00 O.OOE+00 O.OOE+00 OA0E+00

108-90-7 Chlorobenzene 19 0.00E+00 0.00E+00 O.OOE+00 O.00E+00

108-93-0 C clohexanol 10 1.38E-03 5.60E-05 3.35E-09 3.35E-09

108-94-1 C clohexanone I1 1.24E-01 5.00E-05 3.00E-09 3.OOE-09

108-95-2 Phenol 8 2.94E+01 1.20E-02 7.17E-07 7.17E-07

109-66-0 n-Pentane 26 0.00E+00 0.00E+00 0.00E+00 0.00E+00

109-99-9 Tetrahydrofuran 13 2.71E-03 L.OOE-06 6.00E-11 6.00E-11

110-12-3 5-Methyl-2-hexanone 15 1.61E-05 0.00E+00 0.00E+00 OAOE+00

110-43-0 2-Heptanone 15 1.61E-05 0.00E+00 0.00E+00 0.00E+00
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110-54-3 n-Hexane 27 0.00E+00 0.00E+00 0.0013+00 O.00E+00
110-62-3 n-Valeraldeh yde 15 1.61E-05 0.00E+00 0.00E+00 0.00E+00
110-82-7

110-83-8

Cyclohexane
C clohexene

24

22

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

O.00E+00

0.00E+00
110-86-1 Pyridine 11 1.24E-01 5.00E-05 3.OOE-09 3.00E-09
111-65-9

111-76-2

n-Octane
Ethylene g lycol monobutyl ether

28

9

0.00E+00

6.86E+00

0.00E+00

2.79E-03

0.00Ei-00

I.67E-07

0.00£+00

1.67E-07
111-84-2 n-Nonane 28 0.00E+00 0.00E+00 0.00E+00 0.00E+00
117-81-7 Bis 2-eth ]hex I hthalate (DEHP ) 30 2.39E-01 9.70E-05 5.SIE-09 0.00E+00 X
117-84-0 n-Dioct 1 hthalate 32 4.21E-01 1.72E-04 1.03E-08 0.00E+00 X
118-74-1 Hexachlorobenzene 18 0.00E+00 0.00E+00 0.00E+00 O.00E+00
120-12-7

120-82-1

Anthracene

1,2,4-Trichlorobenzene
13

17

2.67E-03

O.00E+00

1.00E-06

0.00E+00

6.00E-11

O.00E+00

6.00E-11

0.00E+00
120-83-2 2,4-Dichlor^ro henol 10 1.38E-01 5.60E-05 3.35E-09 3.35E-09
12144-8 Trieth lamine 15 1.61E-05 0.00E+00 0.00E+00 0.00E+00
121-69-7 Dimeth laniline 13 2.71E-03 1.OOE-06 6.00E-11 6.00E-11
122-39-4 N,N-Di fien lamine 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 O.00E+00 0.00E+00 0.00E+00
123-51-3 3-Meth 1-1-butanol 12 9.79E-02 4.OOE-05 2.40E-09 2.40E-09
123-8611 Acetic acid n-butyl ester 16 1.06E-08 0.00E+00 O.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 Tribu ty l phosphate 7 4.74E+01 1.93E-02 1.16E-06 1.16E-06
126-98-7 2-Meth l-2- roenenitrile (Methacrylonitrile) 16 1.06E-08 0.00E+00 0.00E+00 O.00E+00
127-18-4 Perchloroeth lene tetrachloroeth lene 21 0.00E+00 O.00E+00 0.00E+00 0.00E+00
127-19-5 N,N-Dimeth lacetamide 5 1.65E+01 6.71E-03 4.02E-07 4.02E-07
128-37-0 2,6-Bis tert-but 1-4-meth 1 henol 32 4.21E-01 1.72E-04 1.03E-08 1.03E-08
129-00-0 Pyrene 33 1.41E-01 5.80E-05 3.47E-09 0.00E+00 X
1321-64-8 Pentachloronaphthalene 14 3.20E-04 O.00E+00 0.00E+00 0.00E+00 X
1321-65-9 Trichlorona hthalene 15 1.61E-05 0.00E+00 0.00E+00 O.00E+00
132-64-9 Dibenzofuran 15 1.61E-05 0.00E+00 0.00E+00 0.00E+00
1335-87-1 Hexachloron hthalene 14 3.20E-04 O.00E+00 0.00E+00 0.00E+00 X
1335-88-2 Tetrachloronaphthalene 15 1.61E-05 0.00E+00 O.00E+00 0.00E+00 X
1336-36-3 Polychlorinated bi hen Is (PCBs ) 35 1.71E-07 O.00E+00 0.00E+00 0.00E+00 X
141-78-6 Acetic acid ethyl ester (Ethyl acetate ) 14 3.20E-04 O.00E+00 0.00E+00 0.00E+00
141-79-7 4-Meth 1-3- enten-2-one 13 2.71E-03 1.00E-06 6.00E-11 6.00E-11
142-82-5 n-H tane 27 0.00E+00 0.00E+00 0.00E+00 0.00E+00
144-62-7 Oxalic acid 3 7.73E+00 3.15E-03 1.89E-07 1.89E-07
156-60-5 trans-I,2-Dichloroeth lene 20 0.00E+00 0.00E+00 0.00E+00 O.00E+00
1582-09-8 Trifluralin 14 3.20E-04 0.00Et00 0.00E+00 0.00E+00 X
1634-04-4 Methy l tert-but l ether 16 1.06E-08 0.00E+00 O.00E+00 0.00E+00
1836-75-5 Nitrofen 30 2.39E-01 9.70E-05 5.SIE-09 0.00E+00 X
189-55-9 Dibenzo a,i ne 5 1.65E+01 6.71E-03 4.02E-07 0.00E+00 X
189-64-0 Dibenzo a,h ene 5 1.65E+01 6.71E-03 4.02E-07 0.00E+00 X
191-24-2 Benzo h,i lene 30 2.39E-01 9.70E-05 5.81E-09 0.00E+00 X
191-30-0 Benzo a,i ne 5 1.65E+01 6.71E-03 4.02E-07 0.00E+00 X
192-65-4 Dibenzo a,e ene 5 1.65E+01 6.71E-03 4,02E-07 0.00E+00 X
193-39-5 Indeno 1,2,3-cd ne 30 2.39E-01 9.70E-05 5.81E-09 0.00E+00 X
205-82-3 Benz ' fluoranthene 7 434E+01 1.93E-02 1.16E-06 0.00E+00 X
205-99-2 Be fluoranthene 30 2.39E-01 9.70E-05 5.81E-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 fluoranthene 30 2.39E-01 9.70E-05 5.81E-09 O.00E+00 X
208-96-8 Acena hth lene 14 3.20E-04 0.00E+00 O.00E+00 O.00E+00
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218-01-9 Ch sene 32 7.49E-01 3.05E-04 1.83E-08 0.00E+00 X

2234-13-1 Octachloronaphthalene 14 3.20E-04 0.00E+00 O.OOE+00 0.00E+00 X

224-42-0 Dibenz a' acridine 4 7.71E+01 3.14E-02 1.88E-06 O.OOE+00 X

226-36-8 Dibenz a,h acridine 4 7.71E+01 3.14E-02 1.88E-06 0.00E+00 X

2385-85-5 Mirex 17 0.00E+00 0.00E+00 0.00E+00 0.00E+00

25551-13-7 Trimeth 1 benzene 19 0.00E+00 0.00E+00 0.00E+00 0.00E+00

26140-60-3 T hen ls 34 3.67E-05 0.00E+00 0.00E+00 0.00E+00 X

27154-33-2 Trichlorofluoroethane 23 O.OOE+00 0.00E+00 O.OOE+00 O.00E+00

287-92-3 C lo entane 24 O.OOE+00 0.00E+00 0.00E+00 O.00E+00

309-00-2 Aldrin 34 3.67E-05 0.00E+00 0.00E+00 0.00E+00 X

319-84-6 Hexachlorocyclobexane (Lindane) AI haBHC 33 7.11E-02 2.90E-05 1.74E-09 1.74E-09

319-85-7 Hexachloroc clohexane (Lindane) Beta BHC 30 9.70E-02 3.90E-05 2.34E-09 0.00E+00 X

319-86-8 Delta-BHC 30 2.39E-01 9.70E-05 5.81E-09 0.00E+00 X

3697-24-3 5-Meth lc ene 32 4.21E-01 1.72E-04 1.03E-08 0.00E+00 X

3825-26-1 Ammonium ertluorooctanoate 14 3.20E-04 0.00E+00 O.OOE+00 0.00E+00 X

4170-30-3 2-Butenaldehyde (2-Butenal) 1l 3.62E-02 1.50E-05 9.00E-10 9.00E-10

465-73-6 Isodrin 35 1.71E-07 0.00E+00 0.00E+00 0.00E+00

50-00-0 Formaldehyde 8 3.48E+01 1.42E-02 8.50E-07 8.50E-07

50-29-3 4,4-DDT 33 7.11 E-02 2.90E-05 1.74E-09 O.OOE+00 X

50-32-8 Benz a ene 30 3.81E-01 1.55E-04 9.28E-09 O.OOE+00 X

53-70-3 Dibenz a,h anthracene 7 4.74E+01 1.93E-02 1.16E-06 0.00E+00 X

540-59-0 1,2-Dichloroeth lene 19 0.00E+00 O.OOE+00 0.00E+00 0.00E+00

540-84-1 2,2,4-Trimeth 1 entane 28 0.00E+00 0.00E+00 0.00E+00 0.00E+00

541-73-1 1,3-Dichlorobenzene 19 0.00E+00 O.OOE+00 0.00E+00 0.00E+00

56-23-5 Carbon tetrachloride 22 0.00E+00 0.00E+00 0.OOE+00 O.OQE+00

563-80-4 3-Methyl-2-butanone 14 3.20E-04 O.00E+00 O.OOE+00 0.00E+00

56-49-5 3-Methylcholanthrene 28 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00 X

56-55-3 Benz a antluacene 33 7.I1E-02 2.90E-05 I.74E-09 0.00E+00 X

57-14-7 1,1-Dimeth lh razine 12 9.79E-02 4.OOE-05 2.40E-09 2.40E-09

58-89-9 gamma-BHC (Lindane) 32 1.53E-03 1.00E-06 6.00E-11 0.00E+00 X

58-90-2 2,3,4,6-Tetrachlorophenol 11 1.95E-01 7.90E-05 4.73E-09 4.73E-09

591-78-6 2-Hexanone 14 3.20E-04 0.00E+00 0.00E+00 0.00E+00

59-50-7 4-Chloro-3-meth t henol 32 4.21E-01 1.72E-04 1.03E-08 O.00E+00 X

59-89-2 N-Nitrosomo holine 6 7.IOE+01 2.89E-02 1.73E-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 Ethy l ether 17 0.00E+00 0.00E+00 0.00E+00 0.00E+00

603-34-9 Tri hen lamine 32 5.13E-01 2.09E-04 1.25E-08 1.25E-08

60-34-4 Meth lh drazine 10 1.38E-01 5.60E-05 3.35E-09 3.35E-09

60-35-5 Acetamide 5 1.65E+01 6.71E-03 4.02E-07 4.02E-07

60-57-1 Dieldrin 33 7.51Ii04 0.00E+00 0.00E+00 0.00E+00 X

621-64-7

k

Di-n-ProInitrosamine 10 1.38E-01 5.60E-05 3.35E-09 3.35E-09

624-83-9 Meth l isoc anate 17 0.00E+00 0.00E+00 O.OOE+00 O.00E+00

627-13-4 Nitric acid, propyl ester 17 O.OOE+00 0.00E+00 0.00E+00 0.00E+00

62-75-9 N-Nitroso-N,N-dimeth lamine 9 6.86E+00 2.79E-03 1.67E-07 1.67E-07

630-20-6 1,1,1,2-Tetrachloroethane 18 O.OOE+00 O.00E+00 0.00E+00 0.00E+00

64-17-5 Ethyl alcohol 10 t.38E-01 5.60E-05 3.35E-09 3.35E-09

64-18-6 Formic acid 7 4.74E+01 1.93E-02 1.16E-06 1.16E-06

64-19-7 Acetic acid 6 7.10E+01 2.89E-02 1.73E-06 1.73E-06

67-56-1 Methyl alcohol (Methanol ) 10 1.38E-01 5.60E-05 3.35E-09 3.35E-09

67-63-0 2-Propy l alcohol Iso anol 11 1.24E-01 5.OOE-05 3.OOE-09 3.O0E-09

67-64-1 2-Propanone (Acetone ) 13 2.71 E-03 1.00E-06 6.00E-11 6.0OE-I1

67-66-3 Chloroform 19 0.00E+00 0.00E+40 0.00E+00 0.00E+00

67-72-1 Hexachloroethane 19 O.OOE+00 0.00E+00 0.00E+00 0.00E+00
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684-16-2 Hexafluoroacetone 19 0.00E+00 O.00E+00 0.00E+00 0.00E+00
71-23-8 n-Prolalcohol 11 1.24E-01 5.00E-05 3.00E-09 3.00E-09
71-36-3 n-Bu lalcohol 11 1.24E.01 5.00E-05 3.OOE-09 3.00E-09
71-43-2 Benzene 19 0.00E+00 0.00E+00 0.00E+00 0.00E+00
71-55-6 Methy l chloro form ( 1,1,1-Trichloroethane) 21 0.00E+00 O.00E+00 0.00E+00 0.00E+00
72-20-8 Endrin 32 4.21E-01 1.72E-04 1.03E-08 0.00E+00 X
72-43-5 Methox chlor 7 4.74E+01 1.93E-02 1.16E-06 O.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 0.00E+00 0.00E+00 0.00E+00 X
74-83-9 Bromomethane (Methy l bromide) 19 O.00E+00 O.00E+00 0.00E+00 O.00E+00
74-87-3 Chloromethane (Methyl chloride) 20 0.00E+00 O.00E+00 O.00E+00 0.00E+00
74-97-5 Bromochloromethane 17 O.00E+00 O.00E+00 O.00E+00 0.00E+00
74-99-7 Meth lac lene 20 O.00E+00 O.00E+00 O.00E+00 0.00E+00
75-00-3 Chloroethane 20 O.00E+00 O.00E+00 0.00E+00 O.00E+00
75-01-4 Vinyl chloride 1-Chloroethene 22 0.00E+00 O.00E+00 0-00E+00 O.00E+00
75-05-8 Acetonitrile 13 2.76E-03 LOOE-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 Dicbloromethane (Methylene chloride) 19 O.00E+00 O.00E+00 O.00E+00 0.00E+00
75-12-7 Fortnamide 4 7.71E+01 3.14E-02 1.88E-06 1.88E-06
75-15-0 Carbon disulfide 20 0.00E+00 0.00E+00 0.00E+00 0.00E+00
75-21-8 Eth leneoxide (Oxirane ) 15 1.61E-05 O.00E+00 O.00E+00 O.00E+00
75-27-4 Bromodichloromethane 18 0.00E+00 O.00E+00 0.00E+00 0.00E+00
75-34-3 1,1-Dichloroethane 19 0.00E+00 0.00E+00 0.00E+00 0.00E+00
75-35-0 1, 1 -Dichloroethene Vin lidenechloride 22 O.OOE+00 0.00E+00 O.00E+00 0.00E+00
75-43-4 Dichlorofluoromethane 20 O.00E+00 O.00E+00 0.00E+00 0.00E+00
75-45-6 Chlorodifluoromethane 22 O.00E+00 O.00E+00 O.00E+00 O.00E+00
75-50-3 Trimeth lamine 14 3.20E-04 O.00E+00 0.00E+00 O.00E+00
75-52-5 Nitromethane 13 2.71E-03 1.00E-06 6.00E-11 6.00E-11
75-55-8 2-Meth laziridine I1 1.24E-01 5.OOE-05 3.00E-09 3.00E-09
75-61-6 Difluorodibromomethane 22 0.00E+00 O.00E+00 0.00E+00 O.00E+00
75-63-8 Trifluorobromomethane 25 0.00E+00 0.00E+00 0.00E+00 0.00E+00
75-65-0 2-Meth 1-2- anol 11 1.24E-01 5.OOE-05 3.00E-09 3.00E-09
75-69-4 Trichlorofluoromethane 23 O.00E+00 0.00E+00 O.00E+00 0.00E+00
75-71-8 Dichlorodifluoromethane 25 0.00E+00 0.00E+00 O.00E+00 0.00E+00
75-99-0 2,2-Dichloro r ionic acid 6 7.10E+01 2.89E-02 1.73E-06 1.73E-06
76-03-9 Trichloroacetic acid 5 1.65E+01 6.71E-03 4.02E-07 4.02E-07
76-11-9 1,1,1,2-Tetrachloro-2,2-difluoroethane 24 0.00E+00 O.00E+00 O.OOE+00 0.00E+00
76-12-0 1,1,2,2-Tetrachloro- 1,2-difluoroethane 23 0.00E+00 O.00E+00 0.00E+00 0.00E+00
76-13-1 1,2,2-Trichloro-1,1,2-trifluoroethane Freon 113) 25 0.00E+00 O.00E+00 O.00E+00 O.00E+00
76-14-2 1,2-Dichloro-1,1,2,2-tetrafluotoethane 28 O.00E+00 0.00E+00 O.00E+00 O.00E+00
76-15-3 Chlo entafluoroethane 29 0.00E+00 O.00E+00 O.00E+00 O.00E+00
76-44-8 Heptachlor 16 0.00E+00 0.00E+00 0.00E+00 0.00E+00
78-83-1 2-Meth 1 lalcohol Isobu lalcohol 11 1.24E-01 5.00E-05 3.OOE-09 3.00E-09
78-87-5 1 ,2-Dichloro ro ane 19 0.00E+00 0.00E+00 O.OOE+00 O.00E+00
78-92-2 1-Meth 1 ro l alcohol (2-Butanol ) 11 1.24E-01 5.OOE-05 3.00E-09 3.00E-09
78-93-3 Meth leth ]ketone (MEK, 2-Butanon 13 2.71E-03 1.00E-06 6.0OE-I1 6.00E-11
79-00-5 1, 1,2-Trichloroethane 17 0.00E+00 O.00E+00 O.00E+00 O.00E+00
79-01-6 Triohloroeth lene 20 0.00E+00 O.00E+00 0.00E+00 0.00E+00
79-09-4 Propionic acid 8 3.48E+01 1.42E-02 8.50E-07 8.50E-07
79-10-7 2-Propenoic acid 8 3.48E+01 1.42E-02 8.SOE-07 8.50E-07
79-20-9 Methy l acetate 14 3.20E-04 0.00E+00 0.00E+00 0.00E+00
79-34-5 1,1,2,2-Tetrachloroethane 16 1.06E-08 0.00E+00 0.00E+00 O.00E+00
8001-35-2 Toxa hene 10 2..64E-03 1.00E-06 6.00E-11 O.00E+00 X
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82-68-8 Pentachloronitrobenzene (PCBN ) 13 2.71E-03 1.00E-06 6:00E-11 6.00E-11

83-32-9 Acen hthene 15 1.61E-05 0.00E+00 0.00E+00 0.00E+00

84-66-2 Dieth 1 hthalate 8 1.65E+01 6.74E-03 4.04E-07 4.04E-07

84-74-2 Dibu 1 hthalate 31 5.73E+00 2.33E-03 1.40E-07 0.00E+00 X
85-01-8 Phenanthrene 13 2.71E-03 1.00E-06 6.00E-11 6.00E-11

85-68-7 Bu ]benz I phthalate 31 5.73E+00 2.33E-03 1.40E-07 0.00E+00 X
86-73-7 Fluorene 14 3.20E-04 0.00E+00 0.00E+00 0.00E+00 X

87-68-3 Hexachlorobutadiene 20 O.OOE+00 0.00E+00 0.00E+00 0.00E+00

87-86-5 Pentachiorohenol 6 7.10E+01 2.89E-02 1.73E-06 1.73E-06

88-06-2 2,4,6-Trichlorophenol 10 1.38E-01 5.60E-05 3.35E-09 3.35E-09

88-72-2 2-Nitrotoluene 12 9.79E-02 4.OOE-05 2.40E-09 2.40E-09

88-75-5 2-Nitrophenol 12 9.79E-02 4.OOE-05 2.40E-09 2.40E-09

88-85-7 2-sec-Bu l-4,6-dinitro henol (Dinoseb ) 8 5.85E+01 2.38E-02 1.43E•06 0.00E+00 X

88-89-1 Picric acid 2 1.03E+03 4.20E-01 2.52E-05 0.00E+00 X

91-20-3 Naphthalene 16 0.OOE+00 0.00E+00 O.OOE+00 0.00E+00

91-22-5 uinoline 9 6.86E+00 2.79E-03 1.67E-07 1.67E-07

91-58-7 2-Chloron thalene 16 1.06E-08 0.00E+00 0.00E+00 O.OOE+00
92-52-4 1,1'-Bi hen l 16 1.06E-08 0.00E+00 0.00E+00 0.00E+00

92-93-3 4-Nitrobi hen l 10 1.38E-01 5.60E-05 3.35E-09 0.00E+00 X
93-72-1 Silvex 2,4,5-TP 5 1.65E+01 6.71E-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 0.00E+00 X
94-75-7 2,4-D and esters 160C typed) 6 7.10E+01 2.89E-02 1.73E-06 1.73E-06

95-13-6 Indene 18 O.OOE+00 0.00E+00 0.00E+00 0.00E+00

95-47-6 o-X lene 19 0.00E+00 0.00E+00 0.00E+00 0.00E+00

95-48-7 o-Cresol 2-Meth I henol 9 6.86E+00 2.79E-03 1.67E-07 1.67E-07

95-49-8 2-Chlorotoluene 19 0.00E+00 0.00E+00 0.0013+00 0.00E+00

95-50-1 o-Dichlorobenzene 1,2-Dichlorobenzene 18 0.00E+00 O.OOE+00 0.00E+00 0.00E+00

95-57-8 2-Chlorophenol I I 1.24E-01 5.00E-05 3.OOE-09 3.00E-09

95-95-4 2,4,5-Trichlorohenol 9 6.86E+00 2.79E-03 1.67E-07 1.67E-07

96-22-0 3-Pentanone 14 3.20E-04 0.00E+00 0.00E+00 O.OOE+00

96-69-5 Bis 3-tert-bu I-4-h drox -6-meth l- hen 1 sulfide 19 0.00E+00 0.00E+00 0.00E+00 0.00E+00 X

98-51-1 p-tert-Butyltoluene 21 O.OOE+00 0.00E+00 0_00E+00 O.00E+00

98-82-8 Cumene 20 0.00E+00 O.OOE+00 0.00E+00 0.00E+00

98-83-9 al ha-Meth ls ene 19 0.00E+00 O.OOE+00 0.00E+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 2.40E-09 2.40E-09

Weight Fraction Sum = WFs = 2454.995

Weight Ratio Sum WRs = t.00

LAW Stream Sum = ERaa,= 5.99E-05

LAW Stream Vapor Organic Release Sum = Rvos = 2.09E-05
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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

WFs=SumWF;

WR, = the ratio of the individual organic compound weight fraction to the sum of the individual weight fraction _ WFi ! WFs

WRs = Sum WR;

R[o = WR;' ERo-HL; ERo.H1 is from Table I

Rvo = vapor emissions; Rvo is "0" if the compound is a particle or is particle-bound

Rvos = Sum Rvo,

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

Table 9. Estimate of OrQanic Emissions from the HI.W Prneess Cetls- Cate. Nn- 2d59f-WTP-14e['_9nJmatl1 u..^ r'•

AS# rgan ic Compound

enry's
Law

Grouping
HL

In 'vi ual
Organic
Weight
Fraction.
WF;

mg(kg

- --- -
In lvi ua

Organic

Weight

Ratio

WR,

unitless

- -----•--

Individual
Organic
Release

Rio

gm/s

-- -
ndtvi ua
Organic
Vapor

Emission

Rvo
gm/s

article
P

100-00-5 p-Nitrochlorobenzene 10 1.57E+00 1.40E-03 3.99E-08 3.99E-08
100-21-0 Phthalicacid I 1.99E+01 1.81E-02 5.16E-07 5.16E-07
100-25-4 1,4-Dinitrobenzene 6 2:00E+01 1.83E-02 5.22E-07 0.00E+00 X
100-41-4 Eth lbenzene 20 1.03E-08 O.00E+00 0.00E+00 O.OOE+DO
100-42-5 Styrene 19 1.55E-06 0.00E+00 0.00E+00 0.00E+00
10061-01-5 cis-1,3-Dichlo ro ene 19 4.41E-06 0.00E+00 0.00E+00 0.00E+00
10061-02-6 trans-I,3-Dichlororoe 17 7.06E-05 0.00E+00 0.00E+00 0.00E+00
101-55-3 4-Bro hen hen l ether 14 1.05E+00 1.00E-03 2.85E-08 2.85E-08
101-84-8 Di hen l ether 16 3.04E-03 0.00E+00 O.OOE+00 0.00E+00
106-35-4 3-H tanone 14 1.05E+00 1.00E-03 2.85E-08 2.85E-08
106-42-3 -X lene (Dimethyl benzene 19 1.55E-06 0.00E+00 0.00E+00 0.00E+00

106-46-7 1,4-Dichlorobenzene 18 3.23E-06 0.00E+00 0.00E+00 0.00E+00
106-88-7 1,2-E ox utane 15 2.40E-01 2.OOE-04 5.70E-09 5.70E-09
106-93-4 Ethylene dibromide (Dibromethane) 16 6.I8E-03 0.00E+00 0.00E+00 0.00E+00
106-97-8 Butane 26 0.00E+00 0.00E+00 0.00E+00 0.00E+00
106-99-0 1,3-Butadiene 23 5.60E-13 0.00E+00 0.00E+00 0.00E+00
107-02-8 Acrolein 14 1.05E+00 1.00E-03 2.85E-08 2.85E-08
107-05-1 3-Chloropropene (Ally l chloride) 20 I.03E-08 O.OOE+00 O.00E+00 0.00E+00
107-06-2 1,2-Dichloroethane (Ethylene chloride) 17 7.06E-05 O.OOE+00 0.00E+00 O.OOE+00
107-12-0 Prop ionitrile 13 2.48E+00 2.30E-03 6.56E-08 6.56E-08
107-13-1 Acry lonitrile 14 1.05E+00 1.00E-03 2.85E-08 2.85E-08
107-18-6 2- ene-l-ol 10 1.57E+00 1.40E-03 3.99E-08 3.99E-08
107-31-3 Fomric acid, methy l ester 15 2.40E-01 2.00E-04 5.70E-09 5.70E-09
107-66-4 Dibu t ho hate 5 4.40E+00 4.00E-03 1.14E-07 0.00E+00 X
107-87-9 2-Pentanone 14 1.05E+00 1.00E-03 2.85E-08 2-85E-08
108-03-2 1-Nitroroane 14 1.05E+00 1.00E-03 2.85E-08 2.85E-08
108-05-4 Vin lacetate 16 3.04E-03 0.00E+00 O.OOE+00 0.00E+00
108-10-1 Hexone 4-Meth l-2- entanoneorMIBK 14 1.05E+00 1.00E-03 2.85E-08 2.85E-08
108-20-3 Bi iso ro I er 18 3.23E-06 O.OOE+00 O.OOE+00 0.00E+00
108-38-3 m-X lene (Dimethy l benzene ) 19 1.55E-06 O.OOE+00 0.00E+00 OAOE+00
108-39-4 m-Cresol 9 2.88E+01 2.63E-02 7.50E-07 7.50E-07
108-87-2 Meth ]c clohexane 25 0.00E+00 0.00E+00 0.00E+00 0.00E+00
108-88-3 Toluene 19 7.25E-08 0.00E+00 0.00E+00 0.00E+00
108-90-7 Chlorobenzene 19 1.55E-06 0.00E+00 0AOE+00 O.00E+00
108-93-0 C ctohexanol 10 1.57E+00 1.40E-03 3.99E-08 3.99E-08
108-94-1 clohexanone 11 7.83E+00 7.10E-03 2.02E-07 2.02E-07
108-95-2 Phenol 8 1.96E+01 1.79E-02 5.11E-07 5.11E-07
109-66-0 n-Pentane 26 0.00E+00 0.00E+00 0.00E+00 0.00E+00
109-99-9 Tetrah drofuran 13 2.48E+00 2.30E-03 6.56E-08 6.56E-08
110-12-3 5-Meth l-2-hexanone 15 2.40E-01 2.00E-04 5.70E-09 5.70E-09
110-43-0 2-H tanone 15 2.40E-01 2.OOE-04 5.70E-09 5.70E-09
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Table 9. Estimate of Oreanic Emissions from the HLW Process Cells. C.alc. No. 245911-WTP-HAC-50-[NIfl01. Rev- C

AS# rganic Compound

Henry's
Law

Grouping
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Individual
Organic
Weight
Fraction.
WF,

mg1kg

Individual

Organic

Weight

Ratio

WR;

unitless

Individual
Organic
Release
RIo

gni/s

Indivi ua
Organic
Vapor

Emission

Rvo

gni/s
article
P

110-54-3 n-Hexane 27 O.OOE+00 O.00E+00 0.00E+00 O.00E+00

110-62-3 n-Valeraldeh de 15 2.40E-01 2.00E-04 5.70E-09 5.70E-09

110-82-7 Cyclohexane 24 3.30E-21 O.00E+00 O.OOE+00 0.00E+00

110-83-8 Cyclohexene 22 7.29E-I 1 0.00E+00 0.00E+00 0.00E+00

110-86-1 Pyridine ]1 7.83E+00 7.10E-03 2.02E-07 2.02E-07

111-65-9 n-Octane 28 O.00E+00 O.OOE+00 O.00E+00 0.00E+00

111-76-2 Ethylene glycol monobuty l ether 9 2.88E+01 2.63E-02 7.50E-07 7.50E-07

111-84-2 n-Nonane 28 0.00E+00 0.00E+00 O.OOE+00 0.00E+00

117-81-7 Bis 2-eth ihex 1 hthalate (DEHP) 30 1.97E-01 2.00E-04 5.70E-09 0.00E+00 X

117-84-0 n-Dioc 1 hthalate 32 9.24E+00 8.40E-03 2.40E-07 0.00E+00 X

118-74-1 Hexachlorobenzene 18 3.23E-06 O.00E+00 0.00E+00 O.00E+00

120-12-7 Anthracene 13 3.28E+00 3.OOE-03 8.56E-08 8.56E-08

120-82-1 1,2,4-Trichlorobenzene 17 7.06E-05 O.00E+00 0.00E+00 0.00E+00

120-83-2 2,4-Dichlorophenol 10 1.57E+00 1.40E-03 3.99E-08 3.99E-08

121-44-8 Trieth lamina 15 2.40E-01 2.00E-04 5.70E-09 5.70E-09

121-69-7 Dimeth laniline 13 2.48E+00 2.30E-03 6.56E-08 6.56E-08

122-39-4 N,N-Di hen lamine 10 3.02E+00 2.50E-03 7.99E-08 7.99E-08

123-19-3 4-H tanone 13 2.48E+00 2.30E-03 6.56E-08 6.56E-08

123-38-6 n-Pro ionaldeh de 14 1.05E+00 1.00E-03 2.85E-08 2.85E-08

123-51-3 3-Meth l-l-butanol 12 9.67E+00 8.80E-03 2.51E-07 2.51E-07

123-86-4 Acetic acid n-buty l ester 16 3.04E-03 0.00E+00 O.00E+00 0.00E+00

123-91-1 1,4-Dioxane 10 1.57E+00 1.40E-03 3.99E-08 3.99E-08

126-73-8 Tributyl phosphate 7 2.01E+01 1.84E-02 5.25E-07 5.25E-07

126-98-7 2-Meth 1-2- ro enenitrite Methac lonitrile 16 3.04E-03 O.00E+00 O.00E+00 0.00E+00

127-18-4 Perchloroeth lene tetrachloroeth lene 2] 6.57E-]0 0.00E+00 0.00E+00 O.00E+00

127-19-5 N,-lhmeth lacetamideN 5 4.40E+00 4.00E-03 1. 14E-07 1.14E-07
128-37-0 2,6-Bis tert-bu 1-4-meth 1 henol 32 9.24E+00 8.40E-03 2.40E-07 2.40E-07

129-00-0 j Pyrene 33 1.28E+01 1.17E-02 3.34E-07 O.00E+00 X

1321-64-8 14 1.05E+00 1.00E-03 2.85E-08 0.00E+00 X

1321-65-9 Trichlorona htha]ene 15 2.40E-01 2.00E-04 5.70E-09 5.70E-09

132-64-9 Dibenzofuran 15 2.40E-01 2.OOE-04 5.70E-09 5.70E-09

1335-87-1 Hexachloron hthalene 14 1.05E+00 1.00E-03 2.85Fs-08 0.0013+00 X

1335-88-2 Tetrachlorona hthalene 15 2.40E-01 2.00E-04 5.70E-09 0.0013+00 X

1336-36-3 Polychlorinated bi hen Is (PCBs) 35 2.12E-01 2.00E-04 5.70E-09 0.00E+00 X

141-78-6 Acetic acid ethy l ester (Ethyl acetate) 14 1.05E+01 1.00E-03 2.85E-08 2.85E-08

141-79-7 4-Meth 1-3- enten-2-one 13 2.48E+00 2.30E-03 6.56E-08 6.56E-08

142-82-5 n-H tane 27 0.00E+00 0.00E+00 0.00E+00 0.00E+00

144-62-7 Oxalic acid 3 1.99E+00 1.80E-03 5.13E-08 5.13E-08

156-60-5 trans-1,2-Dichloroeth lene 20 1.03E-08 0.00E+00 0.00E+00 0.00E+00

1582-09-8 Trifluralin 14 1.05E+00 1.0013-03 2.85E-08 O.OOE+00 X

1634-04-4 Methy l tert-bu 1 ether 16 3.04E-03 0.00E+00 0.00E+40 O.00E+00

1836-75-5 Nitrofen 30 1.97E-01 2.00E-04 5.70E-09 0.00E+00 X

189-55-9 Dibenz a,i ene 5 4.40E+00 4.00E-03 1.14E-07 O.00E+00 X

189-64-0 Dibenzo a,h e 5 4.40E+00 4.00E-03 1.14E-07 0.00E+00 X

191-24-2 Benz h,i e lene 30 1.97E-01 2.00E-04 5.70E-09 0.00E+00 X

191-30-0 Benzo a,i ne 5 4.40E+00 4.001 03 1.14E-07 0.00E+00 X

192-65-4 Dibenzo a,e ene 5 4.40E+00 4.00E-03 1.14E-07 0.00E+00 X

193-39-5 Indeno 1,2,3-cd ene 30 1.97E-01 2.00E-04 5.70E-09 O.00E+00 X

205-82-3 Benz ' fluoranthene 7 2.01E+01 1.84E-02 5.25)r07 0.00E+00 X

205-99-2 Benzo(b)fluoranthene 30 1.97E-01 2.00E-04 5.70E-09 0.00E+00 X

206-44-0 Fluoranthene 33 6.44E+00 5.90E-03 1.68E-07 0.00E+00 X

207-08-9 Benz k fluoranthene 30 1.97E-01 2.00E-A4 5.70E-09 0.00E+00 X

208-96-8 Acena hth lene 14 1.05E+00 1.00E-03 2.85E-08 2.85E-08
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Table 9. Estimate of Orsanic Emissions from the H:LW Process Cells. Cale. No. 24590-WTP-HAC-50-6M41. Rev. C
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P
218-01-9 Chrysene 32 1.54E+01 1.40E-02 3.99E-07 0.00E+00 X

2234-13-1 Octachlorona hthalene 14 1.05E+00 1.00E-03 2.85E-08 0.00E+00 X

224-42-0 Dibenz a' acridine 4 1.98E+01 1.81E-02 5.16E-07 O.OOE+00 X

226-36-8 Dibenz a,h acridine 4 1.98E+01 LSIE-02 5.16E-07 O.OOE+00 X

2385-85-5 Mirex 17 7.06E-05 0.00E+00 0.00E+00 O.OOE+00

25551-13-7 Trimeth lbenzene 19 1.55E-06 O.OOE+00 0.00E+00 O.OOE+00

26140-60-3 T hen ]s 34 8.88E-02 1.00E-04 2.85E-09 0.00E+00 X

27154-33-2 Trichlorofluoroethane 23 5.60E-I3 O.OOE+00 O.OOE+00 O.OOE+00

287-92-3 Cyclopentane 24 3.30E-21 0.00E+00 0.00E+00 0.00E+00

309-00-2 Aldrin 34 8.85E-02 1.00E-04 2.85E-09 0.00E+00 X

319-84-6 Hexachloroc yclohexane (Lindane) AI ha!BHC 33 6.44E+00 5.90E-03 1.68E-07 1.68E-07

319-85-7 Hexachloroc clohexane Lindane) Beta BHC 30 8.35E-02 1.00E-04 2.85E-09 0.O0E+00 X

319-86-8 Delta-BHC 30 1.97E-01 2.00E-04 5.70E-09 O.OOE+00 X

3697-24-3 5-Meth lch sene 32 9.24E+00 8.40E-03 2.40E-07 O.00E+00 X

3825-26-i Ammonium erHuomoctanoate 14 1.05E+00 1.00E-03 2.85E-08 0.00E+00 X

4170-30-3 2-Butenaldehyde 2-Butenai or Crotonaldeh de 11 233E+00 2.10E-03 5.99E-08 5.99E-08

465-73-6 Isodrin 35 2.12E-01 2.OOE-04 5.70E-09 5.70E-09

50-00-0 Fomaaldeh de 8 2.21E+01 2.02E-02 5.76E-07 5.76E-07

50-29-3 4,4-DDT 33 6.44E+00 5.90E-03 1.68E-07 0.00E+00 X

50-32-8 Benzo a ene 30 3.11E-01 3.OOE-04 8.56E-09 0.00E+00 X

53-70-3 Dibenz a,h anthracene 7 2.01E+01 1.84E-02 5.25E-07 0.09E+00 X

540-59-0 1,2-Dichloroeth lene 19 1.55E-06 O.OOE+00 O.00E+00 O.OOE+00

540-84-1 2,2,4-Trimeth 1 entane 28 0.00E+00 0.00E+00 0.00E+00 0.00E+00

541-73-1 1,3-Dichlorobenzene 19 1.55E-06 0.00E+00 O.OOE+00 O.OOE+00

56-23-5 Carbon tetrachloride 22 7.29E-11 0.00E+00 O.OOE+00 O.OOE+00

563-80-4 3-Meth 1-2-butanone 14 2.05E+00 1.DOE-03 2.85E-08 2.85E-08

56-49-5 3-Methylcholanthrene 28 O.OOE+00 0.00E+00 O.OOE+00 0.00E+00 X

56-55-3 Benz a anthracene 33 6.44E+00 5.90E-03 1.68E-07 O.OOE+00 X

57-14-7 1,1-Dimeth lh drazine 12 9.67E+00 8.80E-03 2.51E-07 2.51E-07

58-89-9 ganum-BHC (Lindane ) 32 5.28E-02 0.00E+00 0.OOE+00 OAOE+00 X

58-90-2 2,3,4,6-Tetrachlorohenol 11 1.08E+01 9.90E-03 2.82E-07 2.82E-07

591-78-6 2-Hexanone 14 1.05E+00 1.00E-03 2.85E-08 2.85E-08

59-50-7 4-Chloro-3-meth I henol 32 9.24E+00 8.40E-03 2.40E-07 O.OOE+00 X

59-89-2 N-Nitrosomorpholine 6 2.00E+01 1.83E-02 5.22E-07 5.22E-07

602-87-9 5-Nitroacenaphthene 9 2.88E+01 2.63E-02 7.50E-07 0.00E+00 X

60-29-7 Eth 1 ether 17 7.06E-05 0.00E+00 0.00E+00 0.00E+00

603-34-9 Tri hen lamine 32 1.23E+01 1.12E-02 3.19E-07 3.19E-07

60-34-4 Meth lh drazine 10 1.57E+00 1.40E-03 3.99E-08 3.99E-08

60-35-5 Acetamide 5 4.40E+00 4.OOE-03 1.14E-07 1.14E-07

60-57-1 Dieldrin 33 9.32E-02 1.00E-04 2.85E-09 0.00E-t00 X

621-64-7 Di-n-Pm initrosamine N-Nitroso-di-n- ro lamine 10 1.57E+00 1.40E-03 3.99E-08 3.99E-08

624-83-9 Methyl isoc anate 17 7.06E-05 0.00E+00 0.00E+00 0.00E+00

627-13-4 Nitric acid, propy l ester 17 7.06E-05 O.OOE+00 0.00E+00 0.008+00

62-75-9 N-Nitroso-N,N-dimeth lamine Dimeth Iriitrosamine 9 2.88E+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 Eth lalcohol 10 1.57E+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 Acetic acid 6 2.OOE+01 1.83E-02 5.22E-07 5.22E-07

67-56-1 Meth l alcohol (Methanol ) 10 1.57E+00 1.40E-03 3.99E-08 3.99E-08

67-63-0 2-Propyl alcohol Iso ro anol; Pm an-2-0i 11 7.83E+00 7.10E-03 2.02E-07 2.02E-07

67-64-1 2-Pro anone (Acetone) 13 2.48E+00 2.30E-03 6.56E-08 6.56E-08

67-66-3 Chloroform 19 1.55E-06 O.00E+00 O.00E+00 0.00E+00

67-72-1 Hexachloroethane 19 I.SSE-06 0_00E+00 0.00E+00 0.00E+00
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Table 9. Estimate of Ornanic Emiccions from the HI.W Prncesc Cellc. Calr. No. 24590-WTP-HAC-5t1-011001 Rov C
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Henry's
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HL
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Organic
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WR;

unitless

Individual

Organic
Release

Rio

gm/s
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Organic

Vapor

Emission

Rvo

s

article

P
684-16-2 Hexafluoroacetone 19 1.55E-06 O.OOE+00 O.OOE+00 0.00E+00

71-23-8 n-Prolalcohol 11 7.83E+00 7.10E-03 2.02E-07 2.02E-07

71-36-3 n-Bu ] alcohol 11 7.83E+00 7.1 OE-03 2.02E-07 2.02E-07

71-43-2 Benzene 19 1.69E-07 0.00E+00 0.00E+00 0.00E+00

71-55-6 Methyl chloroform I,1,1-Trich]oroethane) 21 6.57E-10 O.OOE+00 O.OOE+00 0.00E+00

72-20-8 Endrin 32 9.24E+00 8.40E-03 2.40E-07 0.00E+00 X
72-43-5 Methoxychlor 7 2.O1E+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 8.88E-02 1.00E-04 2.85E-09 0.00E+00 X
74-83-9 Bromomethane (Methy l bromide ) 19 1.55E-06 O.OOE+00 O.OOE+00 0.00E+00

74-87-3 Chloromethane (Methy l chloride) 20 1.03E-08 0.00E+00 O.OOE+00 O.OOE+00
74-97-5 Bromoehloromethane 17 7.06E-05 0.00E+00 0.00E+00 O.OOE+00

74-99-7 Meth lace lene 20 1.03E-08 O.OOE+00 O.OOE+00 O.OOE+00
75-00-3 Chloroethane 20 1.03E-08 O.OOE+00 0.00E+00 0.00E+00
75-01-4 Vin lchloride 1-Chloroethene 22 7.29E-11 O.OOE+00 0.00E+00 O.OOE+00

75-05-8 Acetonitrile 13 1.69E+00 1.50E-03 4.28E-08 4.28E-08
75-07-0 Acetaldehyde 13 2.48E+00 2.30E-03 6.56E-08 6.56E-08

75-09-2 DichIoromethane Meth lene chloride) 19 1.55E-06 O.OOE+00 0.00E+00 O.OOE+00
75-12-7 Fomtamide 4 1.98E+01 1.81E-02 5.16E-07 5.16E-07
75-15-0 Carbon disulfide 20 1.03E08 O.00E+00 0.00E+00 0.00E+00

75-21-8 Eth lene oxide Oxirane 15 2.40E-01 2.00E-04 5.70E-09 5.70E-09
75-27-4 Bromodichloromethane 18 3.23E-06 0.00E+00 O.OOE+00 0.00E+00
75-34-3 1,1-Dichloroethane 19 I.55E-06 0.00E+00 0.00E+00 0.00E+00

75-35-4 1,1-Dichloroethene Vin lidenechloride 22 7.29E-11 O.OOE+00 0.00E+00 0.00E+00
75-43-4 Dichlorofluoromethane 20 1.03E-08 O.OOE+00 O.00E+00 0.00E+00
75-45-6 Chlarodifluoromethane 22 7.29E-11 0.00E+00 O.OOE+00 0.i10E+00

75-50-3 Trimeth lamine 14 1.05E+00 1.00E-03 2.85E-08 2.85E-08
75-52-5 Nitromethane 13 2.48E+00 2.30E-03 6.56E-08 6.56E-08
75-55-8 2-Meth laziridine 11 7.83E+00 7.10E-03 2.02E-07 2.02E-07
75-61-6 Difluorodibromomethane 22 7.29E-11 O.OOE+oO 0.00E+00 O.OOE+00
75-63-8 Trifluorobromomethane 25 0.00E+00 O.OOE+00 0.00E+00 0.DOE+00
75-65-0 2-Methl-2- ro anol 11 7.83E+00 7.IOE-03 2.02E-07 2.02E-07
75-69-4 Trichlorofluoromethane 23 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
75-73-8 Dichlorodifluoromethane 25 0.00E+00 O.OOE+00 0.00E+00 O.OOE+00
75-99-0 2,2-Dichlorop ropionic acid 6 2.00E+01 1.83E-02 5.22E-07 5.22E-07
76-03-9 Trichloroacetic acid 5 4.40E+00 4.OOE-03 1.I4E-07 1.14E-07
76-11-9 1,1,1,2-Tetcachloro-2,2-difluoroethane 24 3.30E-21 0.00E+00 O.OOE+00 0.00E+00
76-12-0 1,1,2,2-Tetrachloro-1,2-difluoroethane 23 5.60E-13 O.00E+00 0.OOE+00 O.OOE+00
76-13-1 1,2,2-Trichloro-1,1,2-trifluoroethane (Freon 113 ) 25 O.OOE+00 0.00E+00 O.OOE+00 O.00E+00
76-14-2 1,2-Dichloro-1,1,2,2-tetrafluoroethane 28 0.00E+00 0.00E+00 0.00E+00 0.00E+00
76-15-3 Chloropentafluoroethane 29 O.00E+00 0.00E+00 0.00E+00 0.00E+00
76-44-8 H tachlor 16 2.05E-03 O.OOE+00 O.OOE+00 O.OOE+00
78-83-1 2-Meth 1 ro l alcohol (Isobuty l alcohol) 11 7.83E+00 7.10E-03 2.02E-07 2.02E-07
78-87-5 1,2-Dichlororo ane 19 1.55E-06 0.00E+00 0.00E+00 OAOE+00
78-92-2 1-Meth 1 ro lalcohol (2-Butanol ) 11 7.83E+00 7.10E-03 2.02E-07 2.02E-07
78-93-3 Meth l 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 17 7.06E-05 0.00E+00 O.00E+00 0.00E+00
79-01-6 Trichloroeth ylene 20 1.16E-08 0.00E+00 0.OOE+00 O.OOE+00
79-09-4 Propionic acid 8 2.21E+01 2.02E-02 5.76E-07 5.76E-07

79-10-7 2-Propenoic acid 8 2.21E+01 2.02E-02 5.76E-07 5.76E-07
79-20-9 Methy l acetate 14 1.05E+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 0.00E+00 0.00E+00
8001-35-2 Toxaphene 10 1.20E-01 1.00E-04 2.85E-09 0.00E+00 X
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82-68-8 Pentachloronitrobenzene PCBN or uintobenzene 13 2.48E+00 2.30E-03 6.56E-08 6.56E-08

83-32-9 Acena hthene 15 2.40E-01 2.OOE-04 5.70E-09 5.70E-09

84-66-2 Diethyl hthalate 8 1.85E+01 1.69E-02 4.82E-07 4.82E-07

84-74-2 Dib I p lithalate 31 1.94E+01 1.77E-02 5.05E-07 0.00E+00 X

85-01-8 Phenanthrene 13 2.48E+00 2.30E-03 6.56E-08 6.56E-08

85-68-7 But Ibe 1 hthalate 31 1.94E+01 1.77E-02 5.05E-07 O.OOE+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 9.11 E-09 0.00E+00 O.OOE+00 0.00E+00

87-86-5 Pentachloro henol 6 2.00E+01 1.83E-02 5.22E-07 5.22E-07

88-06-2 2,4,6-Trichloro henol 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-Nitrophenol 12 9.67E+00 8.80E-03 2.51E-07 2.51E-07

88-85-7 2-sec-But l-4,6-dinitro heno] (Dinoseb) 8 2.83E+01 2.58E-02 7.36E-07 O.OOE+00 X

88-89-1 Picric acid 2 2.47E+01 2.25E-02 6.42E-07 O.OOE+00 X

91-20-3 Naphthalene 16 8.81E-04 0.00E+00 0.00E+00 0.00E+00

91-22-5 Quinoline 9 2.88E+01 2.63E-02 7.50E-07 7.50E-07

91-58-7 2-Chloronapthalene 16 3A4E-03 O.OOE+00 0.0QE+00 O.OOE+00

92-52-4 1,l'-Bi hen l 16 3.04E-03 O.OOE+00 0.O0E+00 O.OOE+00

92-93-3 4-Nitrobi hen 1 10 1.57E+00 1.40E-03 3.99E-08 0.00E+00 X

93-72-1 Silvex 2,4,5-TP 5 4.40E+00 4.OOE-03 1.14E-07 0.00E+00 X

93-76-5 2,4,5-T 5 4.40E+00 4.OOE-03 1.14E-07 0.00E+00 X

94-75-7 2,4-D and esters 160C t ed 6 2.00E+01 1.83E-02 5.22E-07 5.22E-07

95-13-6 Indene 18 3.23E-06 0.00E+00 O.OOE+00 0.00E+00

95-47-6 o-Xylene 19 1.55E-06 0.00E+00 0.00E+00 0.00E+00

95-48-7 o-Cresol 2-Meth 1 henol 9 2.88E+01 2.63E-02 7.50E-07 7.50E-07

95-49-8 2-Chlorotoluene 19 1.55E-06 O.00E+00 O.OOE+00 O.00E+00

95-50-1 o-Dichlorobenzene 1,2-Dichlorobenzene) 18 3.23E-06 0.00E+00 O.OOE+00 0.00E+00

95-57-8 2-Chlorophenol I l 7.83E+00 7.10E-03 2.02E-07 2.02E-07

95-95-4 2,4,5-Trichloro henol 9 2.88E+01 2.63E-02 7.50E-07 7.50E-07

96-22-0 3-Pentanone 14 1.05E+00 1.00E-03 2.85E-08 2.85E-08

96-69-5 Bis 3-tert-bu 1-4-h drox -6-meth 1- hen 1 sulfide 19 1.55E-06 O.OOE+00 0.00E+00 O.OOE+00 X

98-51-1 -tert-Bu ltoluene 21 6.57E-10 0.00E+00 O.OOE+00 O.OOE+00

98-82-8 Cumene 20 1.03E-08 O.OOE+00 0.00E+00 O.OOE+00

98-83-9 al ha-Meth ls ene 19 1.55E-06 O.OOE+00 0.00E+00 O.OOE+00

98-86-2 Acetophenone 11 1.03E+01 9.40E-03 2.68E-07 2.68E-07

98-95-3 Nitrobenzene 12 9.67E+00 8.80E-03 2.51E-07 2.51E-07

Weight Fraction Sum = WFs = 1095.9

Weight Ratio Sum= WRs = I.OOE+00

HLW Stream Sum = ERo.HC = 2:85E-05

LAW Stream Vapor Organic Release Sum == Rvos = .87E-05
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Drawings and Documents
Attachment 51 - Appendix 7.7

WTP Common
Specifications

The following drawings have been incorporated into Appendix 7.7 and can be viewed at

the Ecology Richland Office. New drawings are in bold lettering.

Drawin ocument Number Description
24590-WTP-3PS-AFPS-TPOO6, Rev 0 Engineering Specification for Field Applied

Special Protective Coatings for Secondary

Containment Areas

24590-WTP-3PS-G000-TP002, Rev 4 Engineering Specification for Positive

Material Identification (PMI)
24590-WTP-3PS-HDOO-TPOO1, Rev 0 Maintenance Decontamination E ui ment

24590-WTP-3PS-M000-TP001, Rev 0 Engineering Specification for Air
Displacement Slurry Pumps

24590-WTP-3PS-MACS-TPOO4, Rev 0 Engineering Specification for High Pressure

Centrifugal Blowers
24590-WTP-3PS-MBTV-TPOO1, Rev 0 Engineering Specifications for Thermal

Catalytic Oxidizers/Reducers
24590-WTP-3PS-MCEO-TP002„ Rev. 2 Engineering Specification for Process

Ejector / Eductor

24590-WTP-3PS-MESO-TPOO1, Rev 1 Engineering Specification for Shell and

Tube Heat Exchanger
24590-WTP-3PS-MKEO-TPOO1, Rev 0 Engineering Specification for Wet

Electrostatic Precipitators
24590-WTP-3PS-MKHO-TPOO2, Rev 1 En ineerin Specification for HEPA Filters
24590-WTP-3PS-MPCO-TPOO1, Rev 0 Engineering Specification for Centrifugal

Pumps to Meet Requirements of API

Standard 610, Eighth Edition, and for Quality

Levels QL- 1 and QL-2
24590-WTP-3PS-MPC0-TP002, Rev 1 Engineering Specification for General

Centrifugal Pumps to Meet Requirements of

ASME B73.1M-1991 and ASME B73.2M-

1991 for Commercial (CM) Components
24590-WTP-3PS-MPCO-TP003, Rev 1 Engineering Specification for Sealless

Centrifugal Pumps to Meet Requirements of

API Standard 685,1s` Ed, Quality Levels QL-

1&2)

24590-WTP-3PS-MPCO-TPOO8, Rev 0 Engineering Specification for Vessel-

Mounted Vertical Transfer Pum s-LAW
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_ Facility
24590-WTP-3PS-MPCO-TPOO9, Rev 0 Engineering Specification for Vessel

Mounted Vertical Transfer Pumps - HLW

Facility

24590-WTP-3PS-MPVS-TPO01, Rev 1 Engineering Specification for Submersible

Centrifugal Sump Pumps
24590-WTP-3PS-MTF5-TP001, Rev 0 Engineering Specification for Field-Erected

Tanks Design and Fabrication
24590-WTP-3PS-MV00-TP001, Rev 2 Engineering Specification for Pressure

Design and Fabrication
24590-WTP-3PS-MVOO-TPOO2, Rev 2 Engineering Specification for Seismic

Qualification Criteria for Pressure Vessels

24590-WTP-3PS-MV00-TPOO3, Rev 2 Engineering Specification for Pressure
Vessel Fatigue Analysis

24590-WTP-3PS-MWKO-TP001, Rev 0 Engineering Specifications for Activated

Carbon Bed Absorber

24590-WTP-3PS-MX00-TP001, Rev 2 Engineering Specification for Process Bulge
Design and Fabrication

24590-WTP-3PS-PX04-TP001, Rev 1 Engineering Specification for Shop Applied

Fusion Bonded Epoxy Coating for

Underground Carbon Steel Pipe
24590-WTP-PEN-ENV-03-001 Equivalency Notice for 24590-WTP-3PS-

MV00-TP002, Rev. 1
24590-WTP-PEN-ENV-03-002 Equivalency Notice for 24590-WTP-3PS-

MV00-TP003, Rev. 1
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Notice

Please note that source, special nuclear, and byproduct materials, as defined in the Atonuc

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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l. 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 ofRiver 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 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 Site.

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 all required design inputs in the following documents:
Specification, Material Requisition (MR), and Mechanical Data Sheets. It is further
expected that the Seiler will specify to the Buyer all additional design 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 limitations regarding deployment and operation of ejector
equipment.

Seller responsibilities for equipment and supporting documentation required under the
provisions 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 Seller shall submit Outline and Shop Detail drawings. These drawings shall
include overall dimensions, mounting details, and fabrication details.

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

1.2.4 Testing of each model ejector/eductor to demonstrate that the device meets the
Buyer approved acceptance criteria for performance.
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1.2.5 The Seller shall prepare submit Installation, Operation, and Maintenance manuals
for Buyer's review.

1.2.6 Provision of load weights, envelope dimensions, and external nozzle sizes for
each Process ejector model that may be specified for inclusion in the WTP
systems.

1.3 Work by Others

1.3.1 Shipping to job site

1.3.2 Material unloading and storage at job site

1.3.3 Installation labor

1.3.4 Interconnecting pipe work external to the equipment.

1.4 Definitions (Acronynls/Abbreviations)

1.4.1 ASME .American Society ofMechanical Engineers

1.4.2 ASNT American Society of Nondestructive Testing

1.5 Safety/Quality Classifications

1.5.1 . 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 are specifically defined on
the associated Mechanical Data Sheets and supplier quality assurance program
requirements data sheets.

1.5.2 Seismic Category (SC)

Specific requirements for each seismic category are defined in the reference
specifications 24590-WTP-3PS-SS90-T0001 and 24590-WTP-3PS-FB01-T0001
(See section 2.5). The seismic category is identified on the Mechanical Data
Sheet.

2 Applicable Documents

2.1 General

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

2.1.2 When specific chapters, section, parts, or paragraphs are listed following a code,
industry standard, or reference document, only those chapters, sections, parts, or
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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 Codes

2.2.1 ASME B31.3 - 1996 Process Piping

2.2.2 ASME NQA-1-1989 Quality Assurance Program Requirements for

I
Nuclear Facilities

2.3 Industry Standards

2.3.1 ASNT SNT-TC-lA, 1984 Recommended Practice (including Non-
Destructive Examination [NDE] personnel
certification)

2.4 Engineering Standards

Any additional engineering specifications and standards proposed for use by the Seller

shall be reviewed by the Buyer prior to incorporation into the design.

2.5 Reference DocumentsCDrawings

24590-WTP-3PS-SS90-T0001 Engineering Seismic Qualification of Seismic
Category I/II Equipment and Tanks

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

24590-WTP-3PS-FBOL-T0001 Engineering Specification for Structural Design
Loads for Seismic Category III & IV Equipment
and Tanks

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

24590-WTP-3PS-G000-TP002 Engineering Specification for Positive Material
Identification (PMI) for Positive Material
Identification requirements.

24590-WTP-3PS-Cr000-T0001 General Specification Seller Quality Assurance
Program Requirements

24590-004B-F00019 Rev 3 (6/29/2004)
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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 a 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 medi.a 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 life of the WTP facility with zero maintenance access in the majority of ejector

installations.

Process ejector connections in the piping system are butt welded.

OUTLET MEDIAI;;
INLET MOTIVE MEDIA mixed stream

steam, air or liquid '

t

INLET SUCTION MEDIA

process liquid

Figure 1 Inlet/Outlet Flow of the Process Ejector

3.2 Applications

Process ejectors and eductors are utilized in the WTP for liquid transfer, heating, and
mixing in process vessels. The ejector and eductors are also used for sump emptying

applications.
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LIQUID LIQUID
HEATING TRMISFERRING

EJECTOR EJECTOR

LIQUID VESSEL

MIXING, EMPTYING

EDUCTOR EJEGT00.

VESSEL

^ '^•: ^ EMP7YMG

EJECTOR

^ j sUMP
EMPTYING

PROCESS EJECTOR

LIQUID

Figure 2 Applications of the process ejector

3.3 Performance

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

3.4 Design Conditions

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

3.4.2 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
years.

3.4.3 All dimensions shall be U.S. Standard.

3.4.4 The end connection (butt weld, flange, or threaded) of the ejector or eductor will
be specified on the ejector / eductor Mechanical Data Sheet and shall be prepared
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for installation in the Buyer's piping systems. Components requiring jumper
connections will be identified by the Buyer,

3.5 Environmental Conditions

3.5.1 The RPP-WTP is at approximately 700 feet above sea level.

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

3.5.3 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% radiography for Quality Level (QL)
components.

3.6.3 Radiography is not required for Commercial (CM) components.

3.7 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-3PS-SS90-T0001 or 24590-W'IT-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 applied to both internal and
external surfaces.

3.9 Electrical Requirements

N/A

3.10 Instrumentation and Control Requirements

N/A
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3.11 Accessibility and Maintenance

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.

4 Materials

4.1 Positive Material Identification

4.1.1 Refer to specification 24590-W'I'P-3PS-G000-TP002, Positive Material

Identification (PMI), for positive material identification requirements.

4.2 Construction

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

4.2.2 Construction material of the Process ejector will be specified on the Buyer's
Mechanical Data Sheet.

4.3 Prohibited Materials

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

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

alloys.

4.4 . 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.

4.5 Storage of Materials

The Seller shall advise any special storage and preservation requirements.

5 Fabrication

The Seller shall obtain a written final design acceptance of all submitted procedures and drawings
from the Buyer prior to the start of fabrication activities
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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,subniitted with
the documentation package.

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

5.2 Assembly

Preparations of field butt weld ends shall be in accordance with 24590-WTP-PW-P30T-
00001.

5.3 Heat Treatment

N/A

6 Tests and Inspections

6.1 General

The Seller shall submit an inspection and test plan. A quality assurance manual with the
relevant procedures for review and acceptance will also be submitted. The Buyei shall " i
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 AS7N'T Standard SNT-TC-lA-1984.

6.2.1 Dye Penetrant '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 cannot be 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 documented on each completed
process ejector and eductor per the requirements of ASME B31.3 - 1996.

6.2.3 A NDE and Hydrostatic report shall be submitted to document findings of all
required examinations.
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6.3 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 Se11er'.s own facilities are not suitable for such tests, Seller shall advise

Buyer and obtain permission for using alternative facilities.

6.4 Site Tests

Seller shall provide recommendations for operation of each process ejector system and

shall be available for review and consultation ofresults from startup testing.

6.5 Control of Nonconforming Items

The control of nonconforming items is per specification 24590-WTP-3PS-G000-T0001. ^

7 Preparation for Shipment

7.1 Cleanliness

See instructions in the 24590-WTP-3PS-PS02-T0001 (Specification for Shop Fabrication
of Piping) and 24590-VG7P-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.

7.4 Packaging

See instructions in 24590-WTP-3PS-G000-T0003, Engineering Specification for
Packaging, Handling, and Storage.

7.5 Shipping Instructions

Shipping of ejector units to job site will be performed by the BNI.
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8 Quality Assurance

8.1 General Reqnirements

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 Requirements.

8.1.2 Seller's QAP manual shall be submitted to the Buyer for review in accordance
with Buyer doctunent # 24590-WTP-3PS-G000-T000l, General Specification for
Supplier Quality Assurance Program Requirements.

8.1.3 Seller's QAP, as a minimum, shall contain the requirements detailed in the
Supplier Quality Assurance Program Requirements data sheet listed in section 2
oftheMR.

8.2 Quality Related Components

8.2.1 Seller shall have in place a QAP meeting the requirements of ASME-NQA-1-
1989, marked as applicable in Supplier Quality Assurance Program
Requirements Data Sheet attached to the MR, and Buyer document # 24590-
WTP-3PS-G000-T0001, General Specification for Supplier Quality,4ssurance
Program Requirements.

8.2.2 The successful bidder must pass a 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 to
implement the work and include a matrix of essential QA elements cross
referenced with the documents or procedures.

9 Configuration Management

9.1 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.
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The following drawings 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
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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.

Drawing/Document Number Description

24590-PTF- PER-M-02-006, Rev 5 Sump Data for PT Facility

24590-PTF- 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
Facilit

24590-PTF-PER-M-04-0006, :ftev 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 Facil'dy - 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-ow^,ned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.
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24590-PTF-PER-M-04-0009, Rev 0
Sump Data for PT Facility - Room P-O150

Acronyms and Abbreviations

AEA Atomic Energy Act of 1954

DOE US Department of Energy

PT pretreatment

RLD radioactive liquid disposal

WAC Washington Administrative Code
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24590-PTF-PER-M-04-0009,Rev 0
Sump Data for PT Facility - 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-0 150, a tank containment area located outside the PT
building, which contains the Radioactive Liquid Disposal (RLD) tanks RLD-TK-00006A and RLD-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
building. 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-SLTMP-
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 sump is equipped with radar level detection and a pump that will
discharge the liquid collected in the sump to RLD-VSL-00017AB in the PT facility.

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

Page 1
24590-PADC-F00041 Rev 5 (6R8/2004)



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

Sump Data for PT Fadlity - Room P-0150

I aule I icuuw r-uiou ouwu

tf# Sump PIN PT Room Mazimum Sump TypeiNominal Sump Dimensfons, P&ID Number Leak Material of

Number Sump Operating Volume, Inch Detection Fabrication

Capacity, GAL Type

GAL

t RLD-SUMP-00003 P-0150 583 Dry Sump 78" X 48' X 36' deep 24590-PTF-M6-RLD-P0002 Radar Epoxy coating

Page 2
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COGEMA-IA-083, Rev. 0

STRUCTURAL INTEGRITY ASSESSMENT
OF

THE PRETREATMENT FACILITY (PTF) ELEVATION ( -) 2'-0"
SECONDARY CONTAINMENT OF RADIOACTIVE LIQUID WASTE DISPOSAL

SYSTEM (RLD) TANKS (RLD-TK-00006 A/B)
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AEA, it has sole and exclusive responsibility and authority to regulate
source, special nuclear, and byproduct materials at DOE-owned
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provided for process description purposes only.

^s90-Cw1.- 6613^_ -0,,- b OClS-] 'LI=- UDO4



THIS PA,GE 1N^ENTg 6̂^?R^^°s^,^.^°
iu^'^^ B^9Nr'>,.



The following Drawings have been incorporated into Appendix 8.6 and can be viewed at
the Ecology Richland Office. New drawings are in bold lettering.

Draw^ocument Number Description
24590-PTF-M2-FRP-P0001 Rev 2
__

Equipment Assembly Drawing for FRP-VSL-
00002A

24590-PTF-M2-FRP-P0002 Rev 2 Equipment Assembly Drawing for FRP-VSL-
00002B

24590-PTF-M2-FRP-P0003 Rev 2 Equipment Assembly Drawing 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-

00001B
24590-PTF-MED-FEP-P0005, Rev 0 Mechanical Data Sheet for FEP-COND-

00002A
24590-PTF-MED-FEP-P0006, Rev 0 Mechanical Data Sheet for FEP-COND-

00002B
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-

00003B
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 FEP-RBLR-

00001B
24590-PTF-MED-TLP-P0001, Rev 0 Mechanical Data Sheet for TLP-COND-00001
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 forTLP-RBLR-00001
24590-PTF-MKD-PVP-P0002, P'ev 1 Mechanical Data Sheet & Equipment

Assembly Drawing for PVP-SCB-00002
24590-PTF-MLD-UFP-P0007, Rev 1

I

Mechanical Data Sheet for UFP-FILT-
1B/2A/2B/3A/3B/S1-S6



Permit Number: WA7890008967
Modification to Revision 8
Expiration Date: September 27, 2004
Pane2 nf5

24590 PTF-MV,CNP-POOO1, Rev O n Eguipment Assembly prawing _fox C1VP VSL-,
00003

24590-PTF-MV-CNP-P0002, Revl Eqnipmant Asseriibly Drawing for GNP-VSL-
00004

24590-PTF-MV-CNP-P0005, Rev 0 Equipment Assembly Drawing for CNP-VSL-
00001

24590-PTF-MV-CXP-P0001, Rev 0 Equipment Assembly Drawing for CXP-VSL-
00001

24590-PTF-MV-CXP-P0002, Rev 0 Equipment Assembly Drawing for CXP-VSL-.
00004

24590-PTF-MV-CXP-P0003, Rev 0 Equipment Assembly Drawing for CXP-VSL-
00005

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 Mechanical Data Sheet for CXP-VSL-00001
24590-PTF-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-PTF-MVD-CXP-P0022, Rev 1 Mechanical Data Sheet for CXP-VSL-00026B
24590-PTF-MVD-CXP-P0023, Rev 1 Mechanical Data Sheet for CXP-VSL-00026C
24590-PTF-MVD-FEP-P0001, Rev 2 Mechanical Data Sheet for FEP-VSL-00017A
24590-PTF-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-PTF-MVD-FEP-PO006,Rev 3 Mechanical Data Sheet for FEP-SEP-

00001A
24590-PTF-MVD-FEP-P0007, Rev2 Mechanical Data Sheet for FEP-SEP-

00001B
24590-PTF-MVD-FRP-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-PTF-MVD-FRP-P0008, Rev 3 Mechanical Data Sheet for FRP-VSL-00002-D
24590-PTF-MVD-HLP-P0006, Rev I 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-PJV-P0003, Rev 0 Mechanical Data Sheet for PJV-VSL-00002
24590-PTF-MVD-PVP-P0001, Rev 0 Mechanical Data Sheet for PJV-VSL-00001
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245907-PTF-MVD7PWD-P.0001, Rev.2 ,.;. _Mechanical.Data Sheet for,P,VVD̂ -VSL-00033 :..:
24590-PTF-MVD-PWD-P0001,; Rev 3 -Mechanical Data Sheet for PWD-VSL-

00033
24590 PTF

rfrtm ntYm nnnr» o;,
2

' r,r,,;x::,:;.,a i^.«„ at,,,,, r,:..v^xm vc+r ^nnn,in, ^

24590-PTF-MVD-PWD-P0002, Rev 3 :.Mechanical Data Sheet for PWD-VSL-
00044

24590-PTF-MVD-PWD-PO003, 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, Rev 3 Mechanical Data Sheet for RDP-VSL-00002C
24590-PTF-MVD-RDP-P0008, Rev 0 Mechanical Data Sheet for RDP-VSL-00004
2 ncnn PTF r,rVt1 RLD nnnnc 1-ev->

24590-PTF-MVD-RLD-PO005, Rev 3 Mechanical Data Sheet for RLD-VSL-
00017A

nncnn nmv n,rtm
RLD

nnnnc n2
>

24590-PTF-MVD-RLD-P0006, Rev 3 Mechanical Data Sheet for RLD-VSL-
00017B

24590-PTF-MVD-TCP-P0002, Rev 2 Mechanical Data Sheet forTCP-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-00009B
24590-PTF-MVD-TLP-P0004, Rev 0 Mechanical Data Sheet for TLP-RBLR-00001
24590-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-PTF-MVD-UFP-P0002, Rev I 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 I Mechanical Data Sheet for UFP-VSL-00062C
24590-PTF-MVD-UFP-P0014, Rev 0 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-P0001, 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 Drawing for HLP-VSL-

00022
24590-PTF-MV-HLP-P0004, Rev 0 Equipment Assembly Drawing for HLP-VSL-

00028
24590-PTF-MV-HLP-P0005, Rev 0 Equipment Assembly Drawing for HLP-VSL-

00027B
24590-PTF-MV-HLP-P0006, Rev 0 Equipment Assembly Drawing for HLP-VSL-

00027A
24590-PTF-MV-PJV-P0001, Rev 0 E ui ment Assembl Drawing for PJV-VSL-
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:24590-PTF-MV-PVP-P0002; Rev 0 Equipment Assembly Drawing for PVP-VSL- -
00001

24590-PTF-MV-PWD-P0010Rev 1 Equipment Assembly Drawing forPWD-VSL-
00044

24590-PTF-MV-PWD-P0001001, Rev Equipment Assembly Drawing for PWD-VSL-
1 00033 (Sheet 1 )
24590-PTF-MV-PWD-P0001002, Rev Equipment Assembly Drawing for PWD-VSL-
1 . 00033 Sheet 2
24590-PTF-MV-PWD-P0003001, Rev Equipment Assembly Drawing for PWD-VSL-
1 00043 (Sheet 1 )
24590-PTF-MV-PWD-P0003002, Rev Equipment AssemblyDrawuig for PWD-VSL-
1 00043 Sheet 2)
24590-PTF-MV-PWD-P0005, Rev 1 Equipment Assembly Drawing for PWD-VSL-

00043
24590-PTF-MV-PWD-P0006, Rev I 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 0 Equipment Assembly Drawing for RDP-VSL-

00002A
24590-PTF-MV-RDP-P0002, Rev 0 Equipment Assembly Drawing for R.DP-VSL-

00002B
24590-PTF-MV-RDP.-P0003, Rev 0 Equipment Assembly Drawing for RDP-VSL-

00002C
24590-PTF-MV-RLD-P0001, Rev 0 Equipment Assembly Drawing for RLD-VSL-

00017A
24590-PTF-MV-RLD-P0002, Rev 0 Equipment Assembly Drawing for RLD-VSL-

00017B
24590-PTF-MV-TCP-P0002, Rev 1 Equipment Assembly Drawing for TCP-VSL-

00001
24590-PTF-MV-TCP-P0002, Rev 1 Equipment Assembly Drawing for TCP-VSL-

00001
24590-PTF-MV-TLP-P0001, Rev 1 Equipment Assembly Drawing for TLP-VSL-

00009A
24590-PTF-MV-TLP-P0002, Rev 1 Equipment Assembly Drawing for TLP-VSL-

00009B
24590-PTF-MV-UFP-P0001, Rev 1 Equipment Assembly Drawing for UFP-VSL-

00001A

2
ncnn nmF a.,rcI UFP

onnrr» n,..,
1>

A880-1B

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-
00002A
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24590-PTF MV UFP 0004, Rev 0, - Equipment Assembly prawmgfor UFP.-VSL-, _
00002B

24590-PTF-MV-UFP-P0005, Rev 0 Equipment Assembly Drawing 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 Drawing 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 Sheet
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Drlp, Sprat Gnrrr 1.67 w Rq ,.um YOy
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r+^ue+^a+trwU ^ as netxaeah.d
VMwI Vorl

11baft

CqYLdt^l

tl'wan

6NMnkDadan y40a11Ir/10tuj.Z6yG.T0001
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materisk, as deAned In the Atomic Energy Act of 1951(AEA),
ale ragulsted at the U.S. Deparhrlentof Energy (DOE) faci6tiea
exdusively by DOE ad'ug pursuant to its AEA auttariql. DOE
asserts, that pursuant to to AEA. A has sole and exdualve
reeporulbiity and authorlly to regulate souloe, special nudear,
and byproduct maEerials at DOE-owned nuclear fadlpks.
Inbnnatlom contained hereln on radionudides is pmvidsd for
praceae desaiption purposes only.

A! This Bound Doaarent Contains a htal of a shilleta/7

3 Issued for PermtttlrKt Use Thom B. Me . Han C. ur
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MECHANICAL SYSTEMS DATA SHEET: VES&EL
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/faa Qr OwaadPar npat r 21600•YYlFnr7,M+04-000712nr. 0laad Nnr. if, 2006.Q
Not. 71 lNaraAnY anaana Ma an addBanwt 0.01.Ya srMN61H Aor varae Ea On baffww haad andwhntl an

wMNnwn NGxwraa rayWM1W aH spaoMw lsaeenD eenWNann, wxdwirw n/dodww and eemsNanw0s^
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Note: Please note that source. special nuclear and bypqoduct
matedals, as defined in the Atomic Energy Act of 1954 (AEA).
are regu)ated at the U.S. Department of Ena/gy (DOE) facilitles
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asserts. that pursuant to the AEA, It has so)e and exclusive
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and byproduct materials at DOE-owned nuclear fara'liBes.
Information contained herein on radionuclides Is provided for
Drocess deautptlon purposes only.
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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, HLW, and Laboratory buildings. New drawings are in bold
lettering.

Drawin /Document Number Description
24590 PTF 3DC ^'rEVV Tnnni ^R 1, E..,.;^,.,.'.:..,. c..,.,.;a,.".:,.., F"F,...,.,.a^ei,

24590-PTF-3PS-MEW-TP001, Rev 2 Engineering Specification for Forced
Circulation Vacuum Evaporator System

24590-PTF-3PS-MEVV-TP002, Rev 0 Engineering Specification 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-TP001, Rev 1 En ineerin 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-MWDO-TPOO3, Rev 1 Engineering Specification for RDP Spent
Resin Dewaterin E ui ment Package

24590-WTP-PEN-ENV-04-0001;. Rev N/A Equivalency Notice for 24590-WTP-3PS-
MV00-TP001, Rev. 1
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Quarter Ending 03/31/2006
Page 2 of 2

24590-PTF-PCN-ENV-05-014

Hanford Facility RCRA Permit Modification Notification Form

Unit Permit Part & Chapter.

Waste Treatment.1nd Immobilization Plant Part III, Chapter 10 and Attachment 51
Descriotion of Modification:
The purpose of tfiis modification is to update Engint+eringSpecifxa6an forForced Clrcu/abon Vacuum
EvaporaWrSystem (24590-PTF-3PS-MEW-TP001) currentiy in Appendix 8.7 of the Dangerous Waste Permit
(DWP).

The foliowing are the major changes to this permit specifio3tion: •
• Rearrangement ofthe listing of equipment included In the Waste Feed Evaporator (FEP) and

Treated LAW Evaporator (RP) Systems
• Seller requirements for:

o Design and fabrication of reboller and support frame assemblies and nozzles
o Painting
o, Provision of inspection, testing, and handling services.

• Removal of demister pad temovai systeni design by upgrading the demister pad from 304L stainless
steel to Inconel 625 to ensure a 40 year operating life

• Deletion of an Appendix on nozzle loads, which are Instead proVlded in a referenced document
• Deietion of an Appendixon dimensional reqqirements, which are Instead provided in a referenced

document
• Addition of an Appendix providing acceleration response spectra for seismic design equipment and

supports -

These changes do.not sub'stantiaiy alter. the permit conditions or reduce the capacity of the facility to
protect human health or the environment.

Please replace the following specification in the DWP:

Appendbc8.7 :
Repiace: 24590-PTF-3PS-MEW-TP001 Rev. 1 With. 24590-PTF-3PS-MENV-TP001 Rev. 2

WAC 173-303-830 Modification Class: t" Class 1. Ciass t1 Class 2 Ciass 3
Please mark the Modification Class: x
Enter Relevant WAC 173-303-830, Appendix I Modification citation nlrmber. - N/A
'Enter wording of WAC 173303.830, Appendix I Modificatioocitation: N/A
In accordance with WAC 173-303-830(4)(d)Q), this modifltatbn notification Is requested to be reviewed and approved
as a Class 11 modifiotion. WAC 173-303-830(4)(d)(i)(A) atates,..`pass 1 modifimtions apply to minor changes that
keep the permit current with routine changes to the facility or its operation. 'Mese changes do not substantiaily alter
the permit conditions or reduce the capadty of the'fadlhy to pro6eQ human health of the environnient. in the case of
Cass 1 modifications, the director may. require pdor appiovaL"'

Modification Approved: 02JYes F--1No (state reason'for denial) Reviewed by Ecology:
Reason for denial:

S.Dahl te

C(ass I modifications requiring prior Agency approval
= This is only an advanced notification of an intended Class il, 2, or 3 modification, this should be followed with a formal

modification request, and consequently implement the rcqufred Public Snvolvement processes when required.

24590-SENV-F00011 Rev 6(2/16/2005) Ref: 24590-WTP-GPP-SENV-010
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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.

Pspeln
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1 Scope

1.1 Project Description and Location

The Hanford Tank Waste Treatment and lmmobilizatian Plant (WTP) is a complex of
waste treatment facilities where the US Deparunent of Energy. (DOE) Hanford Site 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 faeilities will pretreat
and immobilize the. low-activity waste (LAW) and high-level waste. (HLW) currently ,toned
in underground storage tants at the Hanford Site..

The Hanford Site occupies 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 ofthe 200 East Area ofthe Hanford Site.. The counties of
Benton, Fnnddin, and Grant surround the, Hanford Site.

1.2 Equipment, Material, and Services Required

This specification provides the requirements for the design, analysis, fabrication, quality
assurance, inspection, testing, qualification, and labeling of three (3) forced circulation
vacuum evaporator systems for use in the WTP.Pretreatment Facility..Tbis specification
also provides the requbements for the supply of services, manuals, inslntctions, 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:

1.2.1 Provide. fully detailed designs, drnwings, diagrams, supporting calculations,
supporting analyses, procedures, installation inshuctions, and all labor, materials,
equipment, and services necessary. to manufacwre, test, iospect, label and
paclmge for shipment three. (3) seta of the forced circulation vacuum evaporator
system hardware, including handling and servicing equipment, all fabricated to
appropriate NQA-1 requirements in accordance with all specification
requirements, with the. deliverables being reports, calculations, procedures, data
sheets, drawimga and diagrams as outlined in this specification and the. Material
Requisition (AdR)... Refer to tables below for what shall be included as part of
evaporator systems to be provided.

vag• 1
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Waste Feed Evaporator (FEP) Systema

Equipment Tag

Two(2)FEPSepWorVessels. Eechvesselvothsupport FEPSEPAOOOIA
struotns, ihree layms of doaatninment tmys, two layers of FEP-SER00001B
mah Paris and splays.
Two (2) FEP Reboflers with Gtayloa and PIIREX noala FEP-RBLR-0OO01A
installed in accordance with this specification and stainless steel FEP-RBLR-00001B
sttuetud su n Lama.
Two(2)PEPRecimuletionPumps. Eechpumpincludevmomr, FEP-PMP-00009A
pumpseels,andadjustahlespeeddrive.77wpumpinletand FEP-PMP4OO09B
outlct ' ends pmpamd forbuttweldin .
Two (2) FEP Condenser skid. Each skid consisting of Primary FEP-COND-0000IA
Condenser, Ist slepe stesm ryector, Intmcondenser, 2nd senge FEP-COND-00002A
steam ejector, ABercondemser and intereonnecting piping. FERCONP00003A

PEP-EICTR-00040
FEP-E7CfIt-00041

FEP-CONDA000IB
FEP-COND4000211
FEP-COND400038
FEP-EICTR-0oo42
FEP6ETCTR-00043

One(1)FEPCondensnteVesselforbothFEPsysrcms. Vessel FEP-VSL-OOOOS
inclndaskinand rt'
Two (2) FEP Condensate Pumps include baw plate, motor. FEP-PMP4)0006A
varisHe speed drive, and mechanical sed mounted on common FEP-PMP-00006B
skid.
One (1) Antifonm Vessel serves the FEP and TLP sepeeeton. AFR•TK-00001
Veesel ineludosskilt.
Tlvee (3) Antifoam Pumps (common for FEP and TLP systems) AFR-PMF-00006
with haso plate and momr mouoted on common skid. AFR-PMP-00007

AFR.PMP400008
Two (2) sets of FEP oflgas piping 30" diametor 6om separator "Note I"
to Primary condenser. Pi ' includes pipe era.
Two (2) PEP Seeatn Conditioning Assemhly caaeintin of a FEPSKID40006A
steam supply flow control vshro, dempcrhata and flow pEP-SSID400068
element
Four (4) lifting yokes. One IifEng yoke for duee (3) separator "Note I"

vessels, two lilEng yeka for thtee (3) mhoilw and apport
frnmc nssemhlkes, and one lifting yoke for three (3)
reein:ulaGOn

(2) PEPTwo Reboiler Steam Condensate Tranafer Stations FEP-VSL400021
including level mnk, tnnsfer pmnp and oondensete reeyole FEP-PMP-00010A
pump. FEP-PMP-00010B

FEP-VSL400022
FEP-PMP-00011A
FEP-PMP-000I1B

Note 1: Staiolasstacl or plastic tags (foilstrip is not aeceptable) shell be firmly wechedhy
steinless steel wGe or steinlem steel sctews to each separate itetn. Each tag shall he
stamped with, as a minimum: (1) Purchase Order Numher. (2) Purchaee Order item
numba, and (3)EquipmeNQostmnuot Tag monher.

Page 2
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Treated LAW Evaporator (TLP) System

Equipment Tag

One (1) UP Sepamror Vessel with sopport mtruatum, tluee TLP-SEP-00001
laynts of do<nuainment kays, two layers of inesh pads and
SPISYS,
One (I) TLP Reboilcr with Graylocs and PURPJ[ noulas TLP-RBLR-00001
inshlled in aeeordanee with We speci&cation and stunless steel
shucmrd su fmme.
One (1) TLP Recirculatiou Pump including motor, pump saal; TLP-PMP-00001
and adjmqble speed drive. The pamp inlet and oudet pipe ends
prepared tortxmweld' .
Two (2) LAW SBS Feed Pmnps with base plam, motor, pnmp TLP-PMP-000a5A
aeals. and aduslaMe speed drive. TLP-PMP-00005B
Two (2) TLP Concentrate Pumpn with 6wse plata, motor, pomp TLP-PMP-000l IA
seals, and 4uah6le speed drive. TLP-PMPAOOIIB
One (1) TLP Condcnsar aldd wnsisflag of Piimary Coodauar, TLP-CONDApool
7al stage skun gector, tntamondenser, 2nd stage steam ejector, TLP-COND-00g02
ABeraondenseraod interconnecting piping. TLP-CONU-00003

TLP-EICIR-U0064
TLP-EJCfR-00067

One t TLPCoodenaeroVenclwit6 suppost TT.P-VSL00002
Two (2) Condwoum Pumpa includa 6ase plete, motor, variabla TLP-PMP-00002A
speed drive, and mechanical and mounted on eommon slud. TLRPMP-000028
One(1)setofaHgaspipina30"&ameterfromSepemmrto "Notel"
primary Coodensar vrith pipe h®gas.
One(1)TLPamuncoodidoniogAasan6lyconastingofa TLP-SKID-OOeo8
stum supply Dow eontml valve, a dmoperhe.tor and 8ow
element
Oro(1)TLPReboilcrSteamCondenietcTnnsferStarton TLP-VS1400047
including level tank, trensfer pump and condensste recycle TLP-PMP-00012A
PUMP, TLRPMP-000128
nom r ommoss sc«i or ptamc ngs (toY stnp 1a not accepuhle) ahall be fmmly amched by
sminless steel to or stunless steel sennvs to each sepante itam. Each tag shell be stamped with,
as e minimum: (II) Purcbase OrderNumher, (2) Pmchase Order itcm oum6er. and (3)
Equipmeat/Insnnmant Tag numher.

1.2.2 Provide a guarantee that all equipment listed in section 1.2.1. will perform in
accordance with the requirements of this specification and all:efetenced codes,
standards, and. documentation in section 2 ofthia specification. Process wamtnty
shall include demonstration of compliance of the Seller's provided evgpocator
system during testing per section 7.2 of. this specification with the boil-ofYand
decontamination factor requirements-. The process watranty. is provided with the
following conditions: (1) the evaporator systems are. operated per. Seller's
instructions within mutually agreed parameters and chemical analytes that are
representative of waste. and process conditions, and (2) mutual agreement that
foaming within the. Separator. Vessel is adequately. controlled by the Buyer-
supplied aatifilaming reagent..

1.2.3 Perform sizing calculations and process performance.modeling to ensure. that
each component of the evaporator systems is properly specified to ensure desired
perfomlance-

Pw•3
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1.2A Provide the fbllowing nomeplaceable components/equipment which shall attain a
40-year life:.

• Separamr vessels and all their internal parts (exception made for demister
pad life).

• Section of separator offgas pipework located inside the R5/C5. black
cells..

1.2.5 Deleted.

1.2.6 Provide three (3) steam conditioning equipment skids necessary. toreduce plant
low-pressure steam of.40.psig and 286 OF to Seller's provided optimal saturated
steam condition for reboiler operation . Provide specifications (it pipe diameter,
associated equipment and layout) for reboiler shell vacmun/vent line.

1.2.7 Provide specifications and data sheets during contract performance for Buyer to
procore the following equipment/compmients.. .

• FEP :Feed pmnps (FEP-PMP-00007A/B) .
• FBP. concentmte pumps (FEP-PMP-00008A/B).

1.2.8 Provide evaporator skids, equipment, components, and structural sappoets with
the materials of construction 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

1.2.9 Provide evaporator systems that accommodate the wall penetrations, piping
layout, equipment dimension envelopes, and equipment locations as specified'm
Appendices H, I, and J.

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

1.2.11 Provide below-the-hook lifting devices. for installation, commissioning, and
operation/ma'rntenance ofthe demister pads assembly, reboiler, and recirculation
pmnp.. 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..

1.2.12 Provide seismic analysis for evaporator structures, systems, and components...
Seismic analysis shall also be perfomted for.reboiler and support frame
assemblies.. Seismic model shall include: (1) vessel/equipment, (2) skid fnunes,
and (3) supporting posts.. For post/embeds locations and details, see drawings
24590-PTF-DD-SI3T-00023.thrn-0030,24590-PTF-DD-S13T-00049,24590-
PTF-SS-S15T-00311thru -00318,24590-PTF-SS-S15T-o0352,and24590-PTF-
SS-S15T-003:54... For. recirculation pumps, design inputs. such as allowable loads,
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accelemtion, interface points shall be provided for Buyer to perform sttuctural
analysis. Seismic response spectra ibr the reboilers at the steel frame supports
are.provided in Appendix It..'Ihe. structural analysis will include dynamic
loading resulting from seismic excitation while the vessel is operating under
normal operating conditions... Buyer will provide the appropriate seismic
response spectra and damping values for the perfonnance of the seismic analysis..
The seismic qnalification 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 equipmenNcomponents.,

1.2.13 Provide the thermal and static stress analyses for the evaporator structures,
systems, and components.. Seller shall also provide fatigue analysis to support a
40 year design life for the evapotator.system.. The fatigue analysis shall include
all calculations and all supporting data.. Buyer will provide thenecessaty cyclic
data for Selber to perform an assessment regarding the.fatigue, life of the
eqoipment.. However, Seller will be responsible for wnfumetion that the cyclic.
data has been accurately. interpreted before proceeding with the.compommt
fatigue analysis.

1.2.14 Identify all'nsterfaces and requirements for external connections with equipment
and services supplied by the Bnyer.. The interface systemdata parameters for use
in each of the evaporator systems shall include, as a minimum, the following:

Inlet ConditiQg;
• Feed(flow.mte@ 77°F.)
• High pressure. steam (mass flow rate @ 109. psig)
• Low pressure steam (mass flow rate (a3 40.psig)
• Service {Nater (flow rate)
• Antifoam (flow rate)
• Instromest air (flow rate (re) preesure)
• Cooling wata. (flow rate (0175. °F)
• Operating electrical (kW)
• Installed electrical (kW)

9utlet Condifions:
• Steam Condensate (volumew flow mte. & temperatare)
• Process.Cbndensate (volumetric flow rate & temperature)
• Vent Syst.em (mass flow rate & temperature)
• Concentrate wasta (volumetric flow. rate & temperature).

1.2.15 Provide completed Instrument and Mechanical data sheets for all instruments and
equipment in 4he 60 % design review.package, utilieing Buyer's supplied
instrument data sheet samples attached in the section 2 of the MR as templates..
Buyer.will procme the nequired instruments as dctailed by.the Seller's control
philosophy. documents (data sheets) for installation by. others.. Instrumentation
shall conform to.24590-WTP-3PS-JQ07•T0001... Seller's design may. difTer from

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

1.2.16 Provide the following for instnmlentatnm and coatmis of Seller's supplied
evaporator systems, equipment, and components to support Scller s software
developsnent. Any effect that the evaporator control strategy has on eqaipment
operating parameters (i.e.. pump flow. rates, Gne flushes, feed and concentrate
takeoff strategies, temperature, or pressure) will be mutually. agreed upon prior to
being implemented into the design.

• P&IDs
• inspwnlmt data sheets
• Instrume,nt loop diagrams
• Inslrumtatt location diagrems
• Contml philosophies
• Functional descriptions
• Installation details
• Instrument index which includes functional test and operational set points
• Control and sequencing requirements
• Instrumentation and controls for the FEP evaporator feed and concentrate

systems..

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

1.2171 A complete Failure Modes and Etl'ects Analysis (FMEA). shall be
perfonned on all the equipment that falls within Seller's scope of
supply. This. sball include associated components such as. vessels,
remote. handling equipment, pumps have associated valves, (for
i solation, for. maintenance, for cross-ties,etc.) thathave electronic
control system which are used for process variability (e.g., flow
rate). All support systems (e.g., power, air, wator, steam, eta) will
be assumed to be 100 % reliable and will not be consideteil in the
FMEA.. Structural fkilure.modes will be limited to seismic events,
based on whatever seismic, analyses. have been performed to support
the design..The FMEA shall follow. in MIIrSTD-1629A as close as.
possible. . The equivalent standard aclually used to perform the
FMEA shall be provided as a reference (including version and year).
at the 60. % design review. Also, an explanation shall be included to
demonstrate how the standard has been applied... Failure modes for a
reboiler are at least as follows_ ( 1) pin hole, (2). ctack and (3). tube
mpture... In addition, Seller shall indicate the possibility of the.
reboiler tube rupture without precursor of pin hole or craek..
Determination of the possibiGty of reboiler tube mpture without a
precursor of a pin hole or crack can be made with a qualitative
argument based on fracture mechaoies... No stress analysis or fiacuue
mechanics calculations will be required to support the qualitative
assessment.. Failure modes for. the remaining componenb 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.

1.2.17.2 Failure rete 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

1.2.17.3 A maintainability analysis will be undertaken in concert with the
1Buyer... The analysis will address preventative and corrective
maintenance activities and estimate the required maintenance for the
reboiler and appurtenances..

1.2.17A A recommended spare parts list, operations manuals, and
maintenance manuals shall be pmvided-

1.2.17.5 Assume operations are 8,760 operating hours per year-

1.2.18 Provide an analysis of operating life for separator vessel, including itsinternal
demister pads, separation trays, and feed distribution, reboiler, and recirculation
pmnp.., Justify. all assumptions and refe:ences..

1.2.19 Provide structural support requirements and recommended support locations for
recirculation pamps (i.e., load points, weight distribution, and maximum weight,
geometry of equipment, and location of center gravity).. In addition, identity.
areas that cannot be used as load points.. Equipment support locations shall be
mutually agreed with the Buyer due to remote handling n:quirementa in the hot
eell.

1.2.20 Provide design and fabrication of ehree support frames for reboilers. . The support
frame shall be welded to the reboiler and designed to force the thermal expansion
of all nozzles (PURBX and remote. clamp connectors) upward. Upper. support
points can be maimained for. a lateral guide support. no structural supports for
reboilet shall meet BNI remoteability requirements such as weight, remotely
removable, airlock sizing, crane and impact wrench specified in this dooument.

1.2.21 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 datum formed by. the lower base plate of the reboiler and
support frame assembly.

1.2.22 For reboiler nozzle locations, see Appendix P.. Nozzles shall be located in
accordance.with 1.2.21..
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24590•6048-F00019 Rev 3(529/1004) Ref 24590-W7P-31)P-60433d10049



24590-PTF-3P8-MEVV-TP0tt2, Rev 2
Forced Circulatlon Vacuum lraporatet System

1.2.23 Provide demonstration and recorded VHS format video tape for demistec pad
removal and replacement in Seller shop. test Buyer shall be notified prior to
demonstration.

1.2.24 Provide rad'uagmphic film with technique and reader sheets... Exposed film most
be sent, along with a copy of the technique and reader sheeta in accordstxe with
section 3 ofthe MR... Film must be suitably packaged to preclude moisture and
handling damage.

1.2.25 Provide any.:necessaty special remote repair tools for. the reboiler and support
frame assemblies and recirculation pumps. Special too& shall not include tools
readily available in the commercial market Also, provide. a list of commercially
available tools needed.

1.2.26 Provide final inspection of completed vessels. Buyer will not be designating a
representative to carry out final inspections of the vessels as described per. Buyer
specification 24590-WTP-3P8-MV00-TP00l, Pressure Vessel Design and
Fabrication.

1.2.27 Provide petsmmel to. perfona dimensional measnrements for reboiler and support
frame assembly, and recirculation pumps at the Seller's shop. .

1.2.28 Provide certified reports for all components subject to any. heat treatment during
manufacture.

1.2.29 Provide procedures suggesting how the integrated testing of evaporator system
fiutctionalitybe conducted by Buyer at the lianfordjobsite per section 7.2 of this
speoification.. Teclutical support for installation, testing and commissioning will
be under a separate contract

1.2.30 Provide design documents in progressively. completc package form... Design
reviews at 30. °/y 60 %90 °/u and Final Design to resolve all outstanding issues
are plamnxi to include face-to-face discussions between Buyer's personnel and
Seller's personnel at Buyer's location:. Fut= meetings will be arranged aRet
Design Review Package Materials have. been reviewed and meeting agenda have
been established... The discussions are intended to help establiaL/clarify. interface
points in sys0am requirements, revtew desigu/design progress,design doeuments,
exchange ideas/'mformation, provide design direction... See 0-321-E Form for
document submittal requirements.

1.3 Work by Others

Any. item not specifically. listed as being supplied by the Buyer shall be provided by. the
Se12er.

13.1 Provide installation labor..
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13.2 Provide equipment shipment, unloading and stotage at Buyer's site.

1.3.3 Provide Instrumentation and controls (including installation). Provide Buyer
internal standards for digital control system equipment and will specify and
procure the control system equipment based on the necessary I/O. requirements
detailed by. Seller.

1.3.4 Instrument location information for instrument location drawings.

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

13.6 Procure the digital control system. components.. Buyer. will provide the "Deviee"
and "I/O". address. of the serial communications link for each instrument for.
inclusion in the Instrument index.

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

1.3.8 Perform remote, handling verification test for reboilers and support frame
assemblies, re.citculation pumps, and recirculation pipework jumper funetionality
at Buyer site. Lift tests aball be performed per section 3.19.8 by. Seller prior to
sldpment.

1.39 Provide the appropriate seismic response spectra and damping valaes for. Seller
to perform the evaporator equipment skid.(including reboiler and support frame
assemblies) seismic analyses. .

1.3.10 Provide videeJcamera systems for. the. Seller's provided demister pad removal
systems..

13.11 Provide heat tracing, seismic review, and any necessary uninoerruptible.power
supplies.

13.12 Provide all the piping, instrumentation and controls for the antifoam systems per.
Seller design and specification.:

1.3.13 Provide all valves (including control valves) located in the jumpers for remote
maintenance in the RS/C5 hot cell..

13.14 Provide design and fabrication for all piping, jumpers, and connectors for the.
recirculation pipework..This includesahepiping connecting the separator.vessel
to the recirculation pump, therecinculation pump to the reboiler nozzle, and the
reboiler nozzle to the. sepafataz.vessel for two PEP. evaporator. systems and the
TLP evaporator system..

13.15 Provide structural supports per. Seller's structural support requirements for three.
recirculation pumps (FEP-PMP-000t19A/B and TLP-PMP-00001) and
recirculation piiping/jumpers.
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13.16 Provide hot cell process equipment platform (PEP). for all reboiler and support
frame assentblies and recirculation pumps..

13.17 Provide the necessaty. cyclic data for. Seller to perform an assessment regarding
the fatigue life of the equipment. However, Seller will be re.sponsible for
confnmatiott that the cyclic data has been accurately interpreted before
proceeding with the component fatigue anaiysis.

13.18 Provide remote handling verification test for reboiler and support frame
assemblies, recirculation pumps, andrecirculation pipework jantper
functionality.

13.19 Provide. ail jiumpers, jumpet mounted equipment, and pipewoik connections to
the separator.vessel (excluding the separator offgas pipework) within the black
celL

13.20 Provide all pipework between Seller's provided skids (excluding the evaporator
separator offgas pipework and piping connecting condenser skids and steam
ejectors).

13.21 Provide specification ofprocess and utility pipingjmoper iMerfaces and ilx¢
locations.

13.22 Provide Jumper stack-up tolerance smdy.

13.23 Provide shielding for.penetrations through the walls and floors.

1.3.24 Provide hot cell remote handling equipment (including impact wrenches and
standard lifling equipment).

13.15 Provide specification for antifoam reagents..

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

13.27 Provide concentrate receipt vessels (UFP-VSL-00001A/B and TCP-VSL-00o01).

13.28 Provide Vessel Vent system.

13.29 Provide steam condensate. collection vessel, pump, and edtutor. (refer to 1.2.7).

13.30 Provide FEP.1'eed pumps (FEP-PMP-00007A/B) and concentnrte pumps (FBP-
PMP-00008AJB) (refer to 1.2.7)..

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

1332 Interface drawings for evaporator equipment skids.
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1.4 Definitions

1A.1 Skid: A skid is a group of components that can be manufactured and installed as
a unit.. These skid units are stnutorally self-supporting, allowing dle skid to be
handled by crane. Whenever practical, skids will contain all the equipment
associated with the process, including vessels,piping, and supports.

1.4.2 ALARA: As 1Low. As Reasonably Achievable (ALARA) documentation
requirements apply. to systems, structures, and components (SSCs) that have the
potential to atfect radiation doses, contamination levels, or rekases to the
environment.

1A.3 Buyer's Representative(s): The Buyer's designee(s), who. shall witness onsite
operations at the Seller and sub-seller sites and perform onsite inspections and
surveillances.

1A.4 Black Cell (BS/CS): is a sealed concrete structure containingvery.high radiation
and contamination where human access is prohibited during the normal operating
lifetime. of the cell and maintenance is not performed in the cell..

1.4.5 Cl: Uncontrolled Area.

1 A.6 C2: Controlled area. . Personnel must be. verified free of. contamination prior to
exit.

1 A.7 C3: Contamination classification for plant was that are ordimrily free of
contamination, but have the potential of. being centaminated..

1.4.8 CS:. Contamination classification for plant areas that are considered high
contamination areas... Access to. C3. areas is not permitted..

1 A.9 Design Basls .Earthquake (DBE): A specification of the ground motion at the
site.. For the WTP site, the DBE is defined by horizontal and vertical acceleration
response spectra anchored to a peak ground acceleration of 026g and 0.18g,
respectively.

I A.10 Hot Cell (RS/(."S):. A room that is restricted from personnel due to high radiation.
A hot cell is constructed with thick concrete walls usually. lined intennally.with
stainless steel sheet. Ptocess equipment located in the hot cell is connected to
wall nozzles usingjumpers.. Process equipment in the hot cell is skid mounted
and designed for either. remote maintenance using crane-mounted services or,
preferably, no maintenance over the 40 year design life ofthe WTP.

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

1A.12 Jumper: A remotely. removabk section ofpipework usually incmporeting
connector heads and some items of process equipment (i.e., valves, instnnnents,
etc.).

1A.13 Commercial MateriaJ (CMJ:. SSC items and associated serviees. (those that are
:lpl designated as SDC or SDS). that are manufactured using standard commerciat
practices.

1.4.14 Paragraph:'When a paragraph of this specification, referenced documents,
referenced codes, or referenced standards is referenced in this speci6eation,the
paragraph referenced and all subparagraphs and sab-subparagrapha ofthe.
paragraph re ftrenced shall be considered inclusive.

1A.15 Quality Levell (QL•1): SDC items. NQA-1 (1989)complianceisreqmred

1 A.16 Quality Level 2(QL-1):. SDS items. QL-2 shall also be used to identify other
items and activities for which NQA-1. (1989) compliance is.reqaited.

1A.17 Rad: Aunitofenergy.absorbedfmmionizingradiation,.equalto100ergaper
gram or 0.01,joules per kilogmm of irradiated material..

1 A.1g RiskReduction Class: RRC SSCs are LTS SSCs that are neither. SDC nor SDS.

1 A.19 R/ : Umeserieted area.

1 A.20 R2: Radiation controlled area.. .

1.4Z1 R3: Radiation classification for plant areas considered average. Contamination
area requiring anti-contamination clothingfor. entry.. At early design stages,
when insufficient information is available regarding worker occupancy, an initial
target radiation level of 2.5. mRadJhr is. to be used for the.R9. classification.

1.4.22 114: Radiation area (maximum)..

1.4.23 RS: Radiation classification for areas considered to be high or very high radiation
areas.

1 A.24 Reboiler andsnpportframe assembly:.. Reboiler and pipe work up to and
including PUREX nozzles, remote clamp connector hubs, and all permanently
attached frame work..

1A.25 Safety Design Class (SDC):. SSCs that, by pedomting their. specifeed safety.
Smction, prevent workers or the maximally exposed member of the public fran
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 fimetioning, prevent the worker or maximally. eaposedmember
of the public from receiving a chemieal exposure that exceeds the ERPG-2
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(AIHA 1988) chemical release standard.. T6ose features credited for the
prevention of a criticality . event are also designated as 5DC.

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

1 A.27 Seismic Category l (SC1):. Equipment/tanks important to safety, which have a
seismic. safety fimction... For the design of Seismic Category I equipmenUtmka,
no credit for inelastic energy absorption is atlowed... Seismic Category I
equipnxnUtanhs shall be.fimctional during and after a Design Basis Earthquake
(DBE).

1 A.28 Seismic Category ll(SC/I): Equipmendtanks important to safety whose failure. ^
during a seismic event could prevent a Seismic Category. I structure, system, or
component (SSC) from performing its seismic safety . function. For the design of
Seismic Category II eqaipmentltanka, credit for inelastic energy. absoiption is
allowed.. Seismic Category 11 equipmentRanks shall maintain control and
confinement ofhazardous materials during and after a Design Basis Eatthqaake.
(DBE), but do not need to be functional..

1A.29 Setsmie Category IIlEquipment (SC-11I): (a) SDC and SDS SSCs that do not
have a natural phenomena hazard (NPH) safety. function.. (b) SSCs that have a
seismic safety function solely because. they protect workers and members ofthe
public from exposure to chemical hazards... (c) RRC SSCs that provide primary
confinement of significant inventories of radioactive materials, but in amounts
less than quanitities that require an SDC or. SDS, designation.

1 A.30 Seismic Category IV (SCIV):. RRC SSCs that have been designated as RRC do
not provide pimary confinement of significant inventories ofradioactive
materials.

1.4.31 Speciat Toots• Any. tooling which is not commeteially. available required to
perfoan mainlenanee on the evapomtor. system.

1A.32 Acrmryms

• ALARA
• AiSC
• ANSI
• ASD.
• ASD.
• ASME:.
• ASNT
• ASTM..
• AWS
• CFR
• CM
• DBE

As Low As Reasonably Achievable
American Institute of. Steel Construction
American National Standards Institute.
Adjustable Speed Drive
Manual of Steel Construction (Allowable Stress Design).
American Society of. Mechanical Engineers
American Society. ofNondesrtuctive Testing
American Society. for Testing and Materials
American Welding Society
Code of Federal Regulations
Commemial grade.
Design Basis Earthquake

243946e08-F00e19 Rav 3 (6/29/2004)
Vo9a 13

ReE 24590•WTP-3DP-GO4B•00049



2459awre-3P8-neVV-TP001, n..2
Forced Circulation Vawum Evaporator System

• DOE! US Department of Energy
• D(yf. Department of Transportation.
• FEP Waste Feed Evaporator Process System
• GPIvI Gallons per minute
• ITS . Importantto Safety
• LAW Low-Activity Waste
• M .Mo]arity
• MDS . Material Data Sheet
• MR . Material Requisition
• MSDS Material Safety. Data Sheet
• NDE Nondestructive Evaluation/Examination
• NPS . Nominal Pipe Size.
• NQA Nuclear Quality. Assarance.
• OBE Operating Basis Earthquake
• ORP DOE Office. of River Protection
• PEP . Process Equipment Platfosm
• PMI Positive Material Identification
• P&ID Piping and Instrumentation Diagram
• PTF. Pretreatment Facility
• QA Quality Assurance
• QAP Quality. Assurance Program
• QAM Quality Assurance. Manual
• QL . Quality. Level
• RRC Risk Reduction Class.
• SBS . Submerged Bed Scrubber.
• SDC Safety. Design Class
• SDS Safety Design Signifu:ant
• Sc . Seismic. Category
• SSCs Stmctures, Systems, and Components
• SSPC: The Society for Protective Coating
• RPP!WTP River Protection Project-Waste Treatment Plant
• TID. Total Integrated Dose
• TLP. . Treated LAW Evaporator. Process System
• SC Seismic. Category
• SDDR . Supplier Deviation Disposition Request
• SG Specifrc. Gravity..
• UBC Uniform Building Code
• WT 0/6 Weight percent
• WTP . Hanford Tank Waste. Treatment and lmmobilization.

Plant

1.5 Mechanical Data Shcets

Specific design parameters and requirements for evaporator components will be shown on
the individuat Mccharucal Data Sheet (MDS) in seation 2 of the MR.. The data shall be
considered as preliminmy. Seller shall verify. thermal, hydraulie, mechanical and process
designs.. Where necessary, the Seller shall change the data in order to furnish oomplete
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thermal, hydraulic, mechanical, and process guarantees.. Any. difRrence between Seller's
fmaldesign and Buyer's preliminary data shall be brought to Buyer's attention for
resolutio#t and approval... Seller. shall supply. evaporator components that meet specified
materials of construction, quality level, and seismic category as described on the MDS-
7he nominal feed chemistries used for the design should be based on Appendix A and B of
this specification. Process design of the evaporator system is given in Appendix D. of this
specificatioa

1.6 Safety/QualityClassiGcatians

1.6.1 The qaality.level (QL) and seismic category . (SC) of the.major components ofthe
evaporator system are specified on the data sheets in section 2 of the MR and
Appendix E ofthis specification.

1.6.2 Seismic category (SG) classification requirements are specified in 24590-WTP-
3PSSS90T0001, Specifieation for Seismic Qualification of Seismic Category
1/II Equipment and Tanks and 24590-WTP-3PS-FBOl-T0001, Specification for
Seismic Qualification for Seinnic. Category IIUIV Equipmcnt and Tanks.

2 Applicable Documents

2.1 Genesxl

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

21.2 When specific chapters, sections, partv, or paragraphs are listed following a code,
industry. standard, or reference document, only those chapters, sections, parts, or.
Paragtaphs of the document are applicable and shaQ be applied- If a date or
revision is not listed, the latest issue, including addenda, at the time of award
shall apply... I7e-approved acceptable alternate editions are listed in section
4.2.12.. For codes and standards listed below, the specific revision or effective
date of codes and standards that they. iircorporate by. referenee. (daughter codes
and 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 goveming...For commercial grade quality. items,. Seller.
may use any year of the ASME or. ASTM standards for. materials.

2.2 Codes and Industry Standards

2.2.1 ASME B31.34996, Process Piping

2.2.2 ASME B16.54 988, Pipe Flanges and Flanged Fittings NPS.1/2 Through NPS 24
Addenda A

2.2.3 ASME B16.47-1990, Large Diameter Steel Flanges NPS 26 through NPS 60.
Addenda A
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2.2.4 ASME B18.15-1985, Forged Eye Bolts

2.2.5 ASME Boiler and Pressme Vessel Code, Section VIII, Div. l, Rules for
Constmction of Pressure Vessel

2.2.6 ASME Boiler and Pressure Vessel Code, Section IX, Welding and Brazing
Qualifieatioas

2.2.7 ASME NQA-1-1989,. Quality Assurance Program Requirements for Nnclear
Facility. Applications

2.2.8 ASME Y14.Il00, Engineering Drawing Practices

2.2.9 A1SC. ASD,. 9th Edition, Manual ofSteel Constmction, Allowable Stnm Design

2.2.10 AISC N690-11994, Specification for the Design, Fabrication,. and Erection of
Steel Safety-Related Structures for Nuclear Facilities

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

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

2.2.13 ASTM F594, Standard Specilication for. Stainless. Steel Nuts

2.2.14 AWS D1.6, Structural Weld'mgCode-Standess Steel

2515 AWS D9.1, Slheet Metal WeldingCode

22.16 IEEE Std 1023, IEEE Guide. for the Application of Hnman Factors Engineering
to Systems,. E;uipment, and Facilities of. Nuclear Power Generating Stations

2.2.17 MIL-STD-1619A, Military. Standard, Procedures for Performing A Failure
Mode, Effects and Criticality. Analysis

2.2.18 UBC-1997,. Umifoem Building Code

2.2.19 10 CFR 835, Occupational Radiation Protection

2.2.20 49 CFR 173, General Requircments for Shipments and Packaging... Code of
Federal Regulations. . U.S. Department of Transportation, Washingbn, D.C..

2.2.21 29 CFR 1910, Occupational Safety and Health Standards.

23.22 NFPA 101, Code for Safety to Life from Fire in Buildings and Stracturas

2.2.23 NFPA 70. -199:9, National Elecuic Code

2.2.24 SSPCSP10,Near. White Metal Blast Cleaning
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2.2.25 SSPC-SPI1, Power. Toot Cleaning to Bare Metal

2.2.26 , WAC 296-24, Ceneral Safety and Health Standards

2.2.27 595, Colois Used in Government Pmcurement

2.2.28 E 709, Standard Test Method for Magnetic Particle Examination

2.3 Reference Documents

23.1 InterfacinglReferences

23.1.1 ::4590-WTP-3PS-G000-T0001,General Specification for Supplier
Quality Assuranca Program Requirements

2.3.1Z 24590-WTP-3PS-G000-TP002, Specifrcation for Positive Material
Identification (PMI)

23.1.3 24590-WTP-3PS-G000-T0o03, General Specification for Packaging,
Shipping, Handling, and Storage Requ'vements

23.1.4 24590-WTP-3PS-NWP0-T0001, Engineering Specification for
(ieneral Welding and NDE Requirements for Supplier Fabricated
Piping

23.1.5 24590-WTP-3PS-P000-T0001, Engineering Specification for Piping
Material Classes General Description and Summary.

2.3.1.6 24590-WTP3PS-SS00-T0002, Engineering Specification for.
Welding of. Suuctural Stainlesa Steel and Welding of Structural
Carbon Steel to Structural Stainless Steel

23.1.7 24590-WTP-3PS-SS90-T0001, Specification for. Seismic
Qualification of Seismic. Categary.I/II Equipment and Tanka

23.1.9 24590-WTP-3PS-FBOl-T0001, Engineering Specification for
Structural Design Loads for Seismic. Category IIl & IV. Equipment
and Tanks

2.3.1.9 24590-WTP-3PS-EVVI-T0001,SpecificationforLow. Voltage
Adjustable Speed Drives

23.1.10 24590-WTP-3PS-MUMI-T0002, Speoification for Low Voltage
Induction Motors

23.1.11 24590-WTP-3PS-MPCO-TP002, Engineering Specification for.
Gr.neral Centrifugal Pumps to Meet Requirements of. ASME
B,73.1M-1991 and ASME B73.2M-1991, for. Commercial (CM).
Components
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23.1.12 24590-WTP-3PS-M000-T0002, General Specificationfor
Mechanical Handling Equipment Design and ManutBeture

23.1.13 24590-WTP-3PS-MJJO-T0001, Engineering Specification for Lifting
Beams for Mechanical Handling Equipment Important to Safety
Quality Level H

23.1.14 24590-WTP-3PS-MVOO-TPOOI, Engineering Specification for
Pressure. Vessel Design and Fabrication

2.3.1.15 24590-WTP-3PS-MV00-TP002, Engineering Specification for
Seismic Qualification Criteria for Pressure Vessels

23.1.16 24590-WTP-3PS-MESO-TP001, Engineering Specification for SheB
and Tobe Heat Exchangers

23.1.17 24590-WTP-3PS-MVB2-T0001, Engineering Specification for
'Welding of Pressate Vessels, Heat Exchangers, and Boilers

23.1.18 24590-WTP-3PS-JQ07-T0001, Engineering Speciticationfor.
Instnmientation for Package Systems

23.1.19 24590-WTP-3PS-PS02-T0001, Engineering Specification for Shop
Fabrication of. Piping

23.1.20 24590-WTP-3PS-SS00-T0001, Engineering Specificatioafor
Welding of Carbon Structural Steel.

23.1.21 24590-WTP-3PS-EKPO-T0001, Engineering Specification for
Electrical Requirements for. Packaged Equipment

23.1.22 24590-WTP-3PS-PP00-T0002, Engineering Specification for
Dimensional Record Program.

23.2 Developmental Referenoea

23.2.1 24590-PTF-3YD-FEP-00001, System Description for Wavta Feed
Evaporation Process (FEP)

23.2.2 24590-PTF-3YD-TLP-00001, System Description for Treated LAW
Evaporation Process (TLP)

2.3.2.3 24590-WTP-3PS-MV00-TP003, Engineering Specification for.
Pressure Vessel Fatigue Analysis

2.4 Reference Drawings / Data Sheets

2A.1 24590-WTP-MV-M59T-00001, Pressure Vessel Tolerances Standard Details

2A.2 24590-WTP-M V-M59T-00007, Thermowetl Connection Standard Details
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2A.3 24590-WTP'-MV-M59T-00009,LiAingLugsStandardDetails

2,4A 24590-WTP-MV-M59T-00010,TaitingLug Standard Details

2A.3 24590-WTP-MV-M59T-00011, Wash Rings Standard Details

2.4b 24590-WTP-MV-M59T-00012. Grounding Lug Standard Details

2.4.7 24590-WTP-MV-M59T-00016001, Vessel Connections Standard Details Sheet I
of 3

2.4.8 24590-WTP-MV-M59T-00016002, Vessel Connections Staodard Details Sheet 2
of 3

2A.9 24590-W7P••MV-M59T-00016003, Vessel Connections StandardDetails Sheet 3
of 3.

2A.10 24590-WTP-M V-M59T-00017, Vessel Inspection Manway. Standard Deteils .

2A.11 24590-WTP-MV-M59T-00018, Vessel Name Plate Standard Details

2A.12 24590-WTP-MV-M59T-00026, Anchor Bolt Chair Details for Vertieal Vessels

2.4.13 24590-WTP-MO-M 10T-00004, HLW & P1'F. Vitrification Systems HSH, RWH,
PFH, PIH Design Proposal Drawing 3 Ton Capacity. Lifting Hook

2A.14 24590-WTP-M6-50-P0001, P.@ID. Symbol and Legend Sheet 1. of 6

2A.15 24590-WTP -•M6-50-P0002,. MID Symbol and Legend Sheet 2 of 6.

2A.16 24590-WTP -M6-50-P0003, MID Symbol and Legend Sheet 3 of 6.

2A.17 24590-WTP -M6-50-P0004,. P&ID Symbol and Legend Sheet 4 of 6

2A.18 24590-WTP -M6-50-P0005, P&ID Symbol and Legend Sheet 5, of 6

2A.19 24590-WTP. -M6-50-P0006, P&ID. Symbol and Legend Sheet 6 of 6

2A.20 24590-PTF-P 1-PO1T-P0001, Pretreatment Building General tlrrangement Plan at
EL 0'-0".

2A.21 24590-PTF-PI-POIT-P0002, Pretreatment Building General Arrangement Plan at
El. 28'-0".

2.4.22 24590-PTF-PIl-PO1T-P0007, Pretreatment Building. General Arrangement
Section A-A

2A.23 24590-PTF-PIi-PO1T-P0008, Pretreatment Building General Arrangement
Section B-B
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2A.24 24590-PTF-Pl-PO1T-P0009, Pretreatment Building General Arrangement
Section C-C

2A.25 24590-PTFPl-PO1T-P0010, Pretreatment Building General Arrangement
Section D-D

2A.26 24590-PTF-Pl-POIT-P0011, Pretreatment Building General Arrangement.
Section E-E

2.4.27 24590-PTF-PI-POIT-P00I2, Pretreatment Building General Arrangement Sect..
F-F and Sect. G-G

2A.28 24590-PTF-IPI-POIT-P0013, Pretreatment Building Genneral Arrangement Sect..
H-H and Sect. J-J

2.4.29 24590-PTF-PI-POIT-P0014, Pretreatment Building General.Atrangement Sect.
K-K and Sect. L-L

2A.30 24590-PTF-Pl-PO1T-P0015, Pretreatment Building General Arrangement Seot
M-M and Sect. N-N

2A.31 24590-PTF-PI-POiT-P0016, Pretreatment Building General Arrangement Sect,.
P-P. and $ect.. Q-Q

2A.32 24590-PTF-PI-POIT-P0017,PretreatmentBuilding GeneralArrangementSect
R-R

2A.33 24590-PTF-DD-S13T-00022, Pretreatment Facility. Structutal Concmte
Embedments Key Plan Elevation 0 ft- 0 in

2.4.34 24590-PTF-DD-S13T-00023, Pretreatment Facility Structural Concrete
Embedmcnts Key. Plan Elevation 0 ft-0.in Sh 1.

2A.35 24590-PTF-DD -S 13T-00025, PretreatmentFacility.StractaralConcrete
Embedmenta Plan EI 0 ft- 0 in Sh 3

2A.36 24590-PTF-DD-S13T-00026, Pretreatment Facility. Structural Concrete
Embedments iPlm El 0 ft- 0 in Sh 4

2A.37 24590-PTF-DD-SI3T-00027, Pretreatment Facility. Structural Concrete
Embedmenta Plan Elevation 0 ft -.0. in Sh 5

2A.38 24590-PTF-DD -S 13T-00028, Pretreatment Facility Structuml Concrete
Embedtnenta Plan Elevation 0 ft - 0 in Sh 6

2A.39 224590-PTF-I)D-S13T-00029, Pretreatment Facility Structural Concrete
Embedments Plan El. 0'-0". Sh 7

2.4.40 24590-PTF-DD-SI3T-00030, Pretreatment Facility Structural Concrete
Embedmenta Plan E1..0'-0" Sh 8

Ppe 20
24590404&F00019 Rev 3(6/29/2004) R9l:' 24590.V17P-3DPd304BA0tM19



24590-PTF-3P5-MEVVTPOUl, Rev 2
Forced ClrculaHon Vae.um Evapmat»t System

2AA1 24590-PTRDD-S13T-00031, Pretteatment Facility. Stnutural Concrete
Embedments Plan El. 0'-0'. Sh 9

2AA2 24590-PTF-DD-S13T-00036, Pretreatment Facility. Structural Concrete
Embedmeats EI.O ft - 0 in Vessels Sh I

2AA3 . 24590-PTF-DD-S13T-00039, Pretreatment Facility Structural Conctete
Embcdments EL.O ft- 0 in Vessels Sh 2

2AA4 24590-PTF-IDD-S13T-00042, Pretreatment Facility Structural Concrete
Embedment Details EL 0 ft- 0 in Vessels Sh I

2.4A5 24590-PTF-DDS13T-00043, Pretreatment Facility Structural Concrete
Embedment Details EL 0. ft- 0 in Vessels Sh 2

2.4A6 24590-PTF-DD-S13T-00044, Pn:treatrnent Facility Structural Concrete
Embedment Details . EL 0 ft- 0 in Vessels Sb 3

2A.47 24590-PTF-DD-S13T-00047, Pn:treatment Facility. Structural Concrete
Embedment EL 0 ft-0 in Misc. Shl

2.4Ag 24590-PTF-DD-S13T-00049, Pretreatment Facility. Stnxtural Concrete
Embedment EL 0 ft- 0 in Mise Sh 3

2AA9 24590-PTF-MJD-PIH-00001, Mechanical Handling Data Sheet for Overhead
Mast Power Manipulator

2.4.50 24590-PTF-MO-PIH-00008, Pretreaunent System. P1H Design Proposal Drawing
30 Ton Capacity Lifting Hook

2A.51 24590-WTP-M61-P23T-00056, WTP Details Lower Holder Bottan Outlet
Electrical Coimector.2".

2.4.52 24590-PTF-SS-S 15T-00311, Pretreatment Facility. Structural Misc. Support Steel
El.. 0'-0". Plan Sh I.

2AS3 24590-PTF-SS-S I 5T-00312, Pretreatment Facility. Stmctural Misc Support Steel
EL0'-0".Plan Sh2

2A.34 24590-PTF-SS-SI5T-00313, Pretreatment Facility. Sttuctucal Misc Support Steel
EL 0'-0". Plan Sh 3.

2A.55 24590-PTF-SS-S15T-00314, Pretreatment Facility Structural Misc Support Steel
E1.0'-0" Plan Sh 4

2.4.56 24590-PTF-SS-SI5T-00315, Pretreatment Facility. Stmctural Misc. Support Steel
El. 0'-0" Plan Sh 5.

2.4.57 24590-PTF-SS-S15T-00316, Pretreatment Facility Structural Misc Support Steel.
EL 0'-0". Plan Sh 6
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2.458 24590-PTF-SS-S15T-00317, Pretreatment Facility Structural Misc Support Steel
El. 0'-0" Plan Sh 7

2.4.59 24590-PTF-SS-S15T-00318, Pretreatment Facility Structural Misc Support Steel
El. 0'-0" Plan Sb 8 ^ r 4^L

a5-S($j

2A.60 24590-PTF4•)B4Fr}3T-003521 Pretreatment Facility Structoral Misc Support Steel
Details Sh 3

ss -s16T *t• ( b at.
2.4.61 24590-PTF4ff)-&t3T-00354, Pretreatment Facility Structural Misc Support Steel

Details Sh 5

2.4.62 24590-WTP-M61-P23T-00056, WTP Details Lower Holder Bottom Outlet
Electrical Connector 2".

2A.63 24590-WTP;M61-P23T-00057, WTP Assembly Lower Holder Electrical
Connector 2 Inch.

2.4.64 24590-WTP-M6I-P23T-00005, WTP Details - Nozzles PUREX Male Connector
1",2",3",4„

2.4.65 24590-WTP-M61N-P23T-00006, Nozzles PUREX Connector 1", 2°, 3", 4"

2.4.66 24590-WTP-M61-P23T-00040, WTP Details - Kickoff Plates PUREX Connector
1,•, 2"13,,, 4„

2.4.67 24590-WTP-M61-P23T-00057, WTP Assembly Lower Holder Electrical
Connector 2 Inch.

2.4.68 24590-WTP-P61-P27T-00001, WTP Standard Jumper Details

2A.69 24590-PTF-M6-FEP-P0001, P&ID - PTF Waste Feed Evaporation Process
System Evaporator Feed Vessels FEP-VSL-00017A/B.

2A.70 24590-PTF-M6-FEP-P0002, P&ID - PTF Waste Feed Evaporation Process
System Separator FEP-SEP-00001A.

2A.71 24590-PTF-M6-FEP-P0003, P&ID - PTF Waste Feed Evaporation Process
System Conde:nsers & Condensate Collection FEP-VSL-00005.

2.4.72 24590-PTF-M6-FEP-P0004, P&ID - PTF Waste Feed Evaporation Process
System Separator FEP-SEP-00001B.

2.4.73 24590-PTF-M6-FEP-P0005, P&ID - PTF Waste Feed Evaporation Process
System Condensers.

2A.74 24590-PTF-M6-TLP-P0001, P&ID - PTF Treated LAW Evaporation Process
System LAW SBS Condensate Receipt TLP-VSL-00009A & 9B.

2.4.75 24590-PTF-M6-TLP-P0002, P&ID - PTF Treated LAW Evaporation Process
System Condensate Collection TLP-VSL-00002.
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2A.76 24590-PTP-M6-'PI,P-P0003, P&3II - PTF Treated LAW Evaporation Process
System Separator TI.P-SEP-00001.

2.4.77 24590-PTF-M6-STR-00001, P&ID - PTF Strontium Nitrate, Sodium
Permanganate, and Ani-foam Reagent Distribution (CM).

3 Design Requirements

3.1 General

3.1.1 As Low As Reasonably Achievable (ALARA) principles shall be factored into
the design and maintenance ofthe evaporator systems per 10 CFR 835,
Occapational Radiation Protection.

3.1.2 Unless otherwise specified, the evaporator systems 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.

3.1.3 The evaporator system design shall comply with the requirements stipulated in
th is specification. Seller shall conform with Buyer's requirements for hot cell
wall penetrations, recirculation pipingCumper 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.

3.1A The evaporator piping and instrumentation sketches provided in the Appendix L
of this specification illustrate the conceptual piping and instmment 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.

3.1.5 General Arrangement drawings should be used to convey approximate equipment
locations for skids. Equipment locations shown in the Appendices I, J, and K
shall be maintained unless the design dictates an alternate location.

3.1.6 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, etc.) as required.

3.1.7 A means shall be provided to avoid accumulation of settled solids (e.g., sparging
or removal of separator contents) in event ofrecirculation pump failure.
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3.1.8 All heat exchangers including reboilers and condensers shall comply. with ASME
section VIII and TEMA standard, Class B... "Code Stamp" shall be provided for
all Seller's provided heat exchangers.

3.1.9 Seller:shall comply. with nozzle loading requirements specified in the 24590•
WTP-3PS-hdV00TP001, EngineeringSPecificationjorPressure YesselDesign
and Fabricadion.

3.1.10 Gusset plates cannot be utilized to accommodate the required nozzle loading on
safety. class vessels and heat exchangers.

3.1.11 The equipment shall be designed such that personnel sound level exposme
outside of R5/CS. area shallnot exceed 85. dBA.. Seller shall clearly. statehow.the
specit3ed sound level limit will be met.

3.1.12 All calculations, modeling, analyses, drawings, and documentation shall utilize
U.S. customary. aoits.

3.1.13 Design of tha evaporator systems shall incorporate the latest and best provon
technology, components, and materials for the required service conditiasu and
performance.

3114 no evaporator system model analysis, thermal analysis, design analysis, and
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.

3.1.15 Evaporator system. equipment shall be furnished as discrete. skid mounted units
that are ready to integrate with the Buyer's structures, systems, and componenb..

3.1.16 The evaporator systems shall be identieal in component count, capacity, and
made of operation and shall utilize common component types and equipntent
taanufactmels..

31.17 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 IF
• WasOefeedpH of 11.-14
• LAW.SB5.pHof.6.8

3.1.18 Normal design cooling water tempemtoro of 75. IF with a peak summer
maximum of 83. IF shall be used for. desigaing/sizing all condensers.. The
coding water temperature of 75 OF is valid for.85.%of the time through ayear.
During 15 %of the time when cooling water temperature is above 73. OF, the TLP.
evaporator system can be operated at a higber temperatures (i.e.,12 psia,127 IF
-131 °F)..'1Lis operating strategy is for short 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.

31.20 Human factors and ergonomics shall be designed into all evaporator. equipment.
requiring manual operations per IEEE Std 1023,IEEE Goi&for tlteAppltcation
ojHuman Factors Eng/neerixg to S^stems, Eqatpment, andFactlities ojNuclear
Power Cenerattng SYattons.

3.1.21 Qoality level, seismic category, materials of construction, design pressure, and
design temperature shaE be in accordance with the data sheets in section 2 of the
MR and Appendix E ofthis specification.. If a change to the requuements for
materials and/or the equipment typea to be used during the execution of the
contract is dictated because of. design analyses, then the Seller. is required to
provide Buyer its recommendation for review and concurrence prior to
incorporation into the design of the evaporator systems..

31.22 All equipment in evapolator. systems requiring maintenance or removal shall
have flushing and draining capability. to. facilitate.decontamination.. Desiga
features shall minimize the need for decontamination by. including sloping
feat9res, replacing sharp bends with gradual bends, etc. where practical,.
consistent with ALARA practices.

3.1.23 Provision for temperature instrumentation shall be jmnper nozzles incorporating
the required shermowell details.

3.1.24 Nozzle and flange alignment shall be within ± D.S. degrees of design
specification9.

3.1.25 Jumper nozzle connections shall be included in the evaporaLor. systems to
interface with the Buyer supplied jumpers... Location and details ofthe
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.

3.1.27 Seller's reboifer frame. design shall not protnuln into the crane path as specified
in Appendix P.

3.1.28 The hub type (remote clamp) connectors and PUREX nozzles are the only.
govemment-fumishwl equipment, which wi1L be sent to. Seller for installation.
Buyer will provide Seller byd%test blanks for the remote clamp connectors
(Grayloc). and. the remote PUREX and other connectors for installation on the
axial flow pumps and reboilers.

31.29 Nozzlea for reboilerand support frame assemblies are.to be designed to maintain
positional tolerance. during operational loading conditions and maintain structural
integrity. during and after a DBE.. Preliminary loading information for the. norile.
loads at CvayLoc connections on the reboilers are provided in Appendix P.
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3.1.30 All adjustablb speed drives for pumps can be designed for non-radiation
environntent_

3.1.31 Seller's fabrication drawings shall be used as the document ofrecord for
fabrication ofthe components. Seller's specification drawings are not required to
be revised and maintained in total agreement with approved febrication drawings.

3.1.32 Regarding Buyer's specification 24590-W7P-3PS•G01)0-T0003, Engineerfng
Specificatlonfor Packing. Handlfng, andStorage reguirnnenls, the center of
gravity and sling points are not needed for offiffigas piping pieces and separator
vessel support towers because they. are awkward hollow parts that do not allow a
meaningful center of gravity to be deterntined or designed. Moltipla sling
configurations are possible to affect a successfltl litt and should be at the
discretion of site construction supervisor.

3.1.33 Seller shall provide evaporator systems in the. skids for ease of transportation,
inslallation, smd replacement. Seller is responsible for equipment slud sizing and
layout to fit Buyer's facility.. For the baseline design, each evaporator system
will eomprise: the following skids:

• Separatorvesselskids
• Reboiler and support frame assemblies.
• TLP. feed pumps skid
• TLP concentrate pumps skid
• Primary condenser skida
• Secondary condenser skids which includes inter-condenser, after-

condenser, and steam ejector.
• Proeess. candensate skids which includes vessel and pump
• Steam conditioning system which includes a pressata reducing valve and

control and a desuperheater
• Antifoam skids which include vessel and pumps

3.2 Basic Function

The. evaporator. systems employ forced circulation and vacwm evaporation... The Waste
Feed Process, (FEP) evaporator system consists of two (2) identical evaporators which will
be installed at the west end ofthe pretreatment facility. (PTF). The TneMed Low Activity
Waste. Process (TLP) evaporator system will be. installed at the east end ofthe M.

Each evaporator will be, designed to. process 100 e/a 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 ofeach other... Normal operation of the FEP. evaporator system
consists of one evaporator operating at a time but simultaneoua operation is possible... The.
PEP. evaporators partially evaporate Waste. Feed from the Lkpattment of F,nergy. (DOE)
and various recycle streams from within the pretreatment process.. The Waste Feed is
evaporated in order to optimize the operation of downstreantunit operations... The Wasle
Feed flow.is varied in. order. to control the level in the. FEP.separator.. The M. evaporator
shatl. 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
7Z,P. evaporator. simultaneously. The treated LAW feed is fed continuously and at a
constan; 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 I OM..

The feed stream is introduced into. the recirculation loop on the suction side of the
recirculation pump..'llhe rccirculation pump cimulates the liquor at a rate of approximately
11,000 gpm... The pueap. discharges liquor through evapomtor reboiler, which raises the
temperature of the liquor by approximately 2 to 4 °F using 2.5. psig steam throttled from 40
psig low pressure steam supply. to the building. This sma1L temperature rise is necessary to
prevent the liquor from boiling (fouling) in the tubes before it reaches the separator veaseL .
Sufficient hydrostatic head is maintained to suppressboiling inside the, reboiler. When the
recirculating liquor reaches the separator 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 ofthe separator vessel.. The vapor
then flows to the primary condenser where the majority. of the vapor is condensed..,lhe
noncondensables and s small amount of moisture are vented to Ou;. ejectodcondenser
vacuum system_ The secondary condenser system consists of primary. ejector, secondary
ejector, inter-condenser, and after.condenser. The humid noncondensables from the
primary condenser flow to the suction side ofthe primary. ejector which discharges tothe
inter<ondenser.. The vent from the inter-condenser flows to the suction side. of the
secondary . ejector which discharges into the aftersondenser... 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 normai
operating conditions. The operating pressure is. autamatically controlled by. an or in-bleed
into the suction line of the primary.ejector.. This operating presaurelowers the boiling
point of the liquor to approximately 122 T. which reduces potential corrosion of the
evapomtor by ehlorides.. Condensate from the. condensers flows by gravity to the
condensate vesseL . Some of the condensate is drawn offand used to wash the demister
pads in the separator vessel. Hecause ofthe foaming tendencies of evaporator. feed
chemistry, when foampng is anticipated in the. separator. vessel, armfoam will be
contfnuously.added.

3.3 Perforutauee

3.3.1 All three (3) evaporator, systems shall be capable of continuous operation while
achieving a feed evaporation rate. ranging from 10 to 30 gpm. The design feed
evaporator rateshall exclude all waterlfluid addition to demisterpads spray,
separation trays,. and antifoam injection...

3.3.2 Each evaporator system shall operate independently.

3.33 Eaeh evaporator system shall have.the. ability. to be placed on "total reflux" mode.

3.3.4 A minimum ( econtamination factor of 8.OE+06 shall be achieved as defined in
section 7.2. l, function test requirements, with consideration to achieving the
evaporator sheam 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 shall minimize reboiler fouling by using
low differential temperature and high tube velocity, to the exlent practical in the
design.

3.3.6 The FEP. evaporator. systems shall produce waste concentration of3 to 6M
sodium (1.23, to 1.50 SG).

3.3.7 The TLP evapomtor system shall produce waste concentration of 8 to I OM
sodium (133 to 1.57 SG).

3.3.8 All evaporator system components within the R5/CS. black aoll (except the
demister pads) shall be nonreplaceable components with a design life of 40.years.
Reboilers and recirculation pumps intheRS/CS.hot cell shalibe.remotely
replaceable.

3.4 Design Conditions

3A.1 General

3.4.1.1 For nominal conditions refer to. Appendix A and Appendix B for the
FEP. evaporator and TLP. evaporator stream data, respectively..lLe
data defines the. system performanoe operating cotditionsand
requirements... For predicted maximum radienuclides,refer.to
Appendix C.

3A.1.2 All equipment skids shall meet applicable Department of
Transportation (D01) requirements for road transportation per 49
CFR 173.

3A.2 Physical Constraints/Interfaces

3A.2.1 The FEP evapomtor separator. vessels (FEP-SEP-0000IA/B) with
demister pads shall be located in the RS/CS, black cell, room P-0106
on the 0-ft floor elevation.. The TLP. evaporator separator vessel
(TLP-SEP-00001) shall be lowted in the RS/CS black cell, ttiom P-
0117 on the.0-ft floor elevation... Demisterpad assemblies shall be
acceased through a sealed, shielded aperture in the 56 ft floor (10-ft
diameter maximuat).. Refer. to Appendices I and J for. their loeationa
and layout.

3.4.2.2 All Reboiler and support frame assemblies and recirculation pumps
shall be located in the R5/C5 hot cell, room. P-0123 on the. 0-ft floor
elevation... Each reboiler and support frame assemblies shall not
weigh more . than 275. tons including all lifting fixaues and lifting
teams. The available space for each reboiler (excludingnozzles) has
dimensions of 6. ft diameterby.15. ft high.. Alleqaipmestt asaetttbly.
must fit through a 13 ft by. 13. ft air lock door, and ahall not exceed 21
ft length. Assume air lock Vansportation cart is 3 ft high.. The space
envelope limitation of 6.feet diameter shall be used for. mounting of.
remote connectors and seal flush reservoir on the recirculation pump
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assembly.. Refer to. Appendix P.for location of reboiler and
recirculation pump.

3A.2.3 FEP evaporator primary. condensers (FEP-COND-00001A/B) and
secondary condenser system (FEP-COND-00002A/B, -00003A/B,
and FEP-FJCTR-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 (TI.P-COND-00002,. -00003, and TLP-EJCTR-00o64, -
00067) shall be. designed to fit in room P-031 1. on the 56-ft floor
elevation. Refer to Appendices I and I. for locations and layout.

3A.2.4 FEP evaporator condensate vessel and putnp system (FEP-VSL-
00005 and FEP-PMP-00006AB). shall be designed to fit in room P-
0105B (R71C3) on the 0-ft floor elevation. TLP. evaporator
condensate vessel and pump system (CLP-VSL-00002 and TLP-
PMP-00002AB) sball be designed to fit in room P-0118 (R2/C3) on
the 0-ft floor. elevation.. Refer to Appendices I and J for locations
and layout..

3A.25 Antifoam vessel and pump system (AFR-TK-00001. and AFRPMP-
00006, -00007, -00008) shall be designed to fit in room P-0429 on
the 77-ft floo:.elevation (R2/C2).. Refer. to Appendix K for locations
and layout.

3A.3 Buyer Supplied Utilltks

Values for. all utility supply. pressures and temperatures. am nominal values.

3A.3.1 1Plant service air and instrument air will be supplied at approximately
100 psig and 65 OF.

3A.3.2 Low pressure steam will be supplied at approximately 40 psig and
286 OF.

3.4.3.3 High pressure steam will be supplied at approximately.109 psig and
343 OF.

3A.3.4 Cooling water. will be supplied at approximately 45 psig and 75. OF
with a peak summer maximum of 83. OF... The cooling water
temperatme of 75. OF is valid for 85, % of the time through a year..

3A.3S Dentinemlized water will be supplied at approximately 725. psig and
75 OF for demister pad and sepmation tray spray. in the event that
sufficient process condensatcis unavailable..

3A.3.6 Water, 5 M nitric acid at approximately 75. psig and 77 OF, or 50 %
wt canstic at approximately 75, psig and 77'F. can be supplied for the
S'eller's flushing system. .
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3.5 Environmental Conditions

Environmental qualifioation is not applicable per. Buyer's equipment qualification design
guide.

3.5.1 Storage

Prior to insbdlat(on, the evapomtor systems may be stored outdoots at ambient
temperature exhemes ranging from -30 OF dry-bulb to 117 OF dry-bulb and with
a relative humidity. of 0-I00 %..

35.2 Evaporator Separator Vessels

The separator vessels. (FEP-SEP-00001AB and TLP-SEP-00001) will be
installed indoors in an R5/CS black cell maintained between 59.to 113 OF dry-
bulb temperature during nornal operation... Radiatioa exposure for.the FEP
separator vessels (FEP-SEP-00001 A/B) will be.1,000 - 1,800. RadJhr.. Radiation
exposure for the TLP separator vessel (TLP-SEP-00001) will be 0.5. Rad/hr.

3.5.3 Reboilen and Recircalation Pumps

The reboilerc (FEP-RBLR-000o1 AB and TI:P-RBLR-00001) and reoircuhttion
pumps (FEP..PMP-00009AB and TLP-PMP-00001) will be installed'nidoon in
an R5/CS hot cell maintained between 59. to 113. OF. dry-bulb temperature during
normal operation... Radiation exposure will be 1,000. Rad/hr.

35.4 Primary and secondary condensers

The FEP. priraary . condensers (FEP-COND-00001AB) and FEp secondary
condensers r(1'EP-COND-00002AB, -00003AB, and FEP-E1CTR00040, -
00041; -00042, -00043) will be. installed indoors in an R5/R3/C3 area maintained
between 59 to 113. OF dry-bulb tempemture during normal operation. no YLP.
primary. condensec (TLPCOND-00001) and TLP. secondary.condensets (fLP-
COND-00002, -0003, and TLP-EJCTR-00064, -00067) will be installed indoors
in an R3/C3. area maintained between. 59 to 113. OF dry-bulh temperature.
Radiation exposm will be 10, mRad/hr during normal opetatioa.

3.5.5 Condensate Veaaels, Antifoam Vessel, Condensate Pumps, Antifoam Pumps,
FEP Feed Pumps, FEP Concentrate pumps, and FEP/TLP Reboiler Steam
Condensate Transfer Stations

The condensate vessels (FEP-VSL-00005. and TLP-VSL-00002), condensate
pumps (FEP;PMP-00006AlB and TLP-PMP-00002A/B), and FEP/TLP. reboiler
stem condensate transfer. stations (FEP-VSL-00021, FEP-PMP-00010AJB, FEP-
VSL-00022, FEP-PMP-00011AlB,TLP-VSL-00047, TLP-PMP-00012AB) wi7l
be installed indoors in an R2/C3. area. The antifoamvessel (AFR-TK-00001) and
antifoant pumps (AFR-PMP-00006, -00007, and -00008). will be installed
indoors in an R2/C2 area.. The R2/C3. and R2/C2 areas. are maintained between
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59 to 113 'F. dry-Milb temperature during normal operation.. Radiation exposure
will be 0.5. mRad/hr.

3.6 Feed Pumps

3.6.1 For feed pomp requirements, 7efer to individual MDS in section 2 of the MR and
equipment slketchea in Appendices I and J of this, specification.

3.6.2 Two TI.P. feed pumps (TLP-PMP-OOOOSAB) shall be supplied by. the Seller in
accordance with Buyer's speciffeation 24590-WTP-3PS-MPCO-TP002,
Engineering SpecOcationfor General Centrifugal Pamps to Meet Requirements
ofA3+lff B73.L1•l-1991 andASMEB73.2M-1991 forCommercial (CMJ
Components.

3.6.3 The TLP feed pumps shall be centrifugal type. Each pump, shall be provided
with a pump motor mounted on a common baae plate for contact maintenance..
The pumps are plumbed togetherfor operational fle)ibility. Seal flush plan to
APE 7353.

3.6A Each TLP feed pump shall be provided with an adjustable speed drive (ASD)..
The ASD. shall be compliant with specification 24590-WTP-3PS-EWl-T0001,
6ngineering SpecificaNanfor Low YoltageAdnstable Speed Drives. and
specifipation 24590-WTP-3PS-MIJMI-T0002. 6ngineering 3peetJkation forLow
Yoltare lndiction Motors.

3.6.5 LAW SBS Condensate feed pumps (TLP-PMP-00005A1B). for the TLP
evaporator system shall be supplied by. the Seller.. These pumpa shall be
designed for contact maintenance and designed for the following operating
conditions.. ML fluid properties are referenced at 77 °F.

• 10.to38,gpm,
• to 163. c1P
• to.1.41 SSG
• 68m16T°F
• less than 3 wt % feed solids.

3.6.6 For FEP feed pumps (FEP-PMP-00007A/B), the. sections for liquid property and
operating conditions on the Mechanical Data Sheets (seotion 2 of the MR) shall
be specified by. the Seller. The Buyer will procure pumps which meet these.
criteria unless otherwise directed by.the SeAer as described in section 12.16..
The following operating conditions shall apply... All fluid properties are
referenced at 77 °F.

• 20 to.50 gpm

• 4.2to 12oP.

• to 1.29 SCr
• 59 to 122 OF
• 0to 10 wt%suspendedsolids
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3.6.7 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 OF.

• 22to34gpm
• 0.6 aa5.0cP.
• to1;t6SCr
• 59 to 113 OF
• 0 wt % suspended solids

3.6.8 The feed pump flow rate shall be controlled by. the separator vessel liquid level..

3.69 All waste feeds shall be transferred by. the feed pump into the. recirculation line.
on the. suction side of the recirculation pump.

3.6.10 Deleted

3.7 Recirculation Pumps

3.7.1 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.

3.7.2 The recirculation pumps shallbe axial-flow type mounted vertically in an elbow
of the recirculation loop... Structural support requirements for the recirculation
pump shall be provided by. the Seller with provision to transfer loads from the
pnmp to the stractuml base rather than the pump nozzlea or pump shaft/'impeller....

3.7.3 Each recirculation pump. shall be provided with a pump motor and an adjastable
speed drive. (ASD).: Motors shall be provided with radiation resistant insulation,
rated for 10°171). rad (gamma). The ASD shall be compliant with specificaGOn
24590-WTP-:3PS-EW1-T0001, EngineeringSpecificationjorLow Voltage
Adjustabie Slreed Drives and specification 24590-WTp-3PS-MUMI T0002.
Engineering Specificatlon for Low Voltage Induction Motors.

3.7A The recirculating pumps shall have dual mechanical seals that will be
lubricateditlushed with water.. Flush piping will be based on API Plan 53. Seller
shall coordinate with Buyer for details.

3.7.5 Inlet and outlet pipe ends of the recirculation pumps shall be prepared for butt
welding.

3.7.6 Seller. shall comply. with API.610 nozzle loading requirements.

3.7.7 The recirculaition pump nozzle locations shall be within (t)1/4 inch tolerance.
However, the tolerance. measurement device shall have a minimum of 1/1000
inch accuracy.

3.7.8 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 gm.ater. than 6 ft-I. inch. The dowel pins shall be 2 in diameter with the master.
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being 1. ft-3.3/4 inches and the secondary.being ]ft-3/4. inch. The bolts shall be
1-1/4 inch ACME studs with 2 inches nuts..

3.7.9 The recirculation pumps shall be designed with the following features to ensure
ease of process operating with a long exlrected mechanical lifetime:.

• Low operating speed, high flow, and low head procesa conditions.,
• Low casing fluid velocity . to minimize. wear on the casing.
• Top mounted motor and vertical removal design for easy crm access..
• The recirculation pump motor,. impeller, shafting, and seals shall be remotely.

removable as one. unit by using a single crane hook and crane mounted
impact wrench with CCTV cameras.

3.7.10 FEP.rec'vcullation pumps (FEP-PMP-00009A/B). shall be designed for the
following operating conditions. All fluid properties are referenced at 77 OF.

• 11,000. gqn
• 5.5to1ScP
• 1.23 to 11.50 SG
• 59to 140°F
• i. to 20 wt Y• suapended solids

3.7.11 TLP pump (TLP-PMP-00001) shall be designed for the following
operating conditions. All fluid properties are referenced at 77'F.

• 11,00G gpm
• 0.68 to. 30. cP
• 1.33.to 1.57 SG
• 77 to 145. °F
• less than 4 wt %suspended solids

3.8 Concentrate Pumps

3.8.1 For concentratepump requirements, refer. to individual MDS in section 2 ofthe
MR and equipment sketohes in Appendices I and J of this specification.

3.8.2 Two TLP concentrate pumps (TLP-PMP-00011A/B) shall be supplied by the
Seller in accordance with Buyer's specificadon 24590-WfP-3PS-MPCO-TP002,
Engineering Specif)cation for General Centrifugal Pumps to Meet Requirements
ofAS7NE B73.1M-1991 andAS7NE B73.2A11991 for Commercial (CAd)
Components.

3.8.3 Deleted

3.8A The TLP. concentrate pumps shall be centrifltgal 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 tlexibility-. Seal
flush plan to. API 7353-
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3.8.5 Each TLP concentrate pump shall be. provided with an adjustable speed drive
(ASD).. The ASD. shall be compliant with specification 24590-WfP-3PS-EW 1-
T0001. Engineering Specification for LAW Voltage AdJustable SpeedDrives and
specification24590-WTP-3PS-MUMI-T0002, EngineeringSpecfcationforLow
Yoltage Induction Motors.

3.8.6 The concentrate pump flow. rate shall be controlled by the specific gravity of the
waste concentrate in the evaporator separator vessel.

3.8.7 For FEP. coucentrate pumpa (FEP-PMP-00008A/B), the, sections for liquid
property and operating conditions on the Mechanical Data Sheets (sectias<2 of
the. MR). shall be specified by the Seller. Tbe. Buyer. will procure pumps which
meet these criteria unless otherwise directed by the Seller as described in section
1.2.16.. The following operating conditions shall apply.. All fluid properties are
referenced at 77 OF.

• 3 to.34. gpsn
• 5.5 to14:oP.
• 1.23.ta1.50 SG
• 59 to.140 OF
• 1 to 20. wt %suspended solids

3.8.8 The TLP. concentrate pumps (fLP-PMP-000l IA/B) shall be, supplied by. the
Se11er...1Le pumps. shall be designed for contact ma'nuenance and designed for
the following operating conditions.. All fluid properties are. referenced at 77 OF.

. 5 to.14 gpm
• 0.68ta30.cP
• 1.4to.1:57SG
• 68 to 145. OF
• less. than 4 wt % suspended solids

3.9 Reboilers

3.9.1 For reboiler requirements, refer to individual MDS in section 2 of the MR and
equipment sk.etches in Appendices I and J of this specification.

3.9.2 The reboilersi shaR be designed in accordance with Buyer's specification 24590-
WTP3PS-MESO-TP001, Specifieatfonfor Shell and Tube Heat Fxehangers.

393 The reboilers (FEP-RBLRA0001AB, and TLP-RBLR-00001) shall be of all
welded construction on both tube and shell sides. .

33A Reboiler tubes shall be seamless and welded to the tubeshoet(s). with full strength
welds.. The tabes shall inelude. a corrosion allowance, of 0.04. inch fot the process
side.
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3.9.5 The reboilets shall be capable of sustaining a water evaporation rate of 10 to 30.
gpm based on a final SG of 1.50 for the F6P evaporator. systems and 1.57 for the
TLP evaporator system.

3.9.6 Reboiler process fluid velocity. shall be greater than 4.0. ft/see for.solid
suspension and not exceed 10 ft/sec. velocities for minintal erosion effects..

3.9.7 The reboiler and support frame assemblies shall be. designed for remote
installation and replacement as. one unit.

39.8 The reboiter and support frame assemblies shall be designed for horizontal
transportation as. one unit within the hot cell but for. vertical installation with
integral tail'utg features..

399 Themaximum 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.

39.10 The reboilerprocess fluid'mlet and outlet nozzles shall be sized not greater than
24, inch diameter..lnlet and outlet pipe ends of the reboifer shall be prepared for
butt welding.

39.11 Seller shall supply. as-built dimensions for the nozzle locations upon completion
offabrication.. Measurements shall be taken to the nearest 0.001. inch measuring
equipment accuracy. shall be within ± 0.006 inefi..

33.12 Deleted

39.13 Low pressure steam of 40 psig will be provided by Buyer...77te Seller is
respons^ble forproviding steam conditioaing skids.. Each skid will includa a
pressure redacing valve and control and a desuperhesterto ptoduce Seller's
specified saturated pressure steam for.reboi7er operation..

3.9.14 Seller shall provide specifications for steam condensate removal system. The
steam condensate will travel from the reboiler through approximately.100.lateml
feet and 2 vertical feet ofpipe to the steam condensatevesseL

3.9.15 The reboiler. shall be designed such that the. static pressure ofthe process fluid
above the reboiler is sufficient to. suppress the boiling in the reboiler tubes..
Boiling shall occur onty.near or at the liquid surface in the evaporator sepamtor
vessel.

3.9.16 The temperaturce. rise of the. process fluid as it passes. through the reboiler shall be
approxomately.2- 4 °F design basis to minimize the potential for tube fouling.

39.17 Reboiler will be installed without insulation...Reboilerduty and steam demand
calculations shall include heat loss from all reboiler surfaces without insulation.
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3.10 EvaporatorSeparator Vessels

3.10.1 For separator vessel requirements, refer. to individual MDS in section 2 of tbe
MR and equipment sketches in Appendices I and J of this specification.

310.2 The separator vessels shall be designed in accordance with Buyer's specification
24590-WTI=3PS-MV00-TPOOI, Speeificorion farPressure Vessel Design and
Fabrication.

3.10.3 The separator vessels shall be designed to. maximize liquid - vapor sepamtion
and to achieve a 30 gpm feed evaporation rate.

3.10A The separator vessels shall incorporate nozrle connections for temperature
(^nclading therntowelis), psessure,.level,. and density instrumentation as required.
The Seller shall propose.reliable. measurement ins4ummntation for Buyer. to
review.

3.10s Deleted.

3.10b The top section of the separator, vessel shall incorpotate lateral guides to, the 56 it
floor to minimize horizontal forces and base overturning moments during a
seismic event.

3.10.7 The centerlime elevation of the separator vessel offgas nozzles shall be no higher
than 47 ft-O inch plant elevation.

3.10.8 The separator vessel heads shall be. removable for access to the demis0er pads
section, which contains two layers of 12 inch thick Incone1625 fine mesh.

3.10.9 The separator vessel shall incouporate. a 2 inch inlet nozzle to supply sufficient
dilution air to negate hydrogen buildup..

3.10.10 The separator vessel nhall incorporate a series 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. controi system located at the 56 A. elevation. . Sections of the
demister pads shall be able to be sprayed either individually or collectively.
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31014 Differential pressure across a series of separation tmys and the demistem pad
section shall not significantly. elevate boiling point.

3.10.15 All nozzle connection points shall be provided clear and below any surrounding
floor structural steel at 56 ft plant elevation.

31016 The antifoam. nozzles of the evaporator separator vessel shall be located above.
the uppermost liquid level.

3.11 Primaty Condensers

3.11.1 For primary condenser tequirements,. refer to. individual MDS in section 2 ofthe
MR and equipment sketches in Appendices I and I of this specification.

3.11.2 Primary condensero. shall be designed in accordance. with Buyer's specification
24590-WTP-3PS-MESO-TP001, Specif]calionfor S7uJ1 and 71tbe Heat
E.zchangers:

3.11.3 The primary. condensers (FEP-COND-00001A/B and TLP-COND-00001) shall
be ofall welded construction on the prooess ihtid side... Tabes shall be welded to
the tubesheets(s) with fnll strength welds.

3.11A Seller shall comply with nozzle.loading requirements specified in Buyer's
specification 24590•W'1'P-3PS-MV00 TP001, SpedJicaBonjorPreasure Vessel
Design andF'abricadon.

3115 Condensers shall be designed with hinged bonnets to allow isolation of leaking
tubes utilizing contact maintenance techniques.

3.11.6 Condensers shall be designed for retubing as part ofthe maintenance strategy.

3.11.7 Condensers sltall be designed to maximize vapor condensation from the otTgas
streams at a nominal rate of 30 gpm.

331.8 Average cooling water temperature rise of 18. °F shall be used for. condenser
design.

3.113 Cooling water (tube side) pressure. must exceed the process vapor. (shell side)
pressure.

3.1110 The primery. condensers shall be. compatible with process condensate that has a
pH of7 to10, a temperature of 122 OF, and a 0 to 300. ppnl ammonium ion
concentration.. They. shall also be compatible. with SMninic acid used for
sepatator vessel decontamination.

3.1131 Primary. condenser will be. installed without insulation. Pmnary . condenser duty .
and cooling water demand calculations shall include heat loss from all primary.
condenser siufaces without insulation.
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3.12 Secondary Condenser System

3121 The secondary. condenser system shall consist of intereondenser, afler-
condenser, and two steam ejectors.. For seeondary . condenser system
requirements, refer to individual MDS in section 2. of the MRand equipment
sketches mAppendices I and I of this specification.

3.12.2 Inter-condensers and after-condensers shall be designed in accordance with
Buyer's specification 24590-WTP-3PS-MESO-TP001, SpecifiCaHonjorShelJ and
Tube Heat E'xehangers.

3.12.3 Seller shall comply. with nozzle loading requirements specified in Buyer's
specification.24590-WTP-3PS-MV00-TP00I, Specification for Pressure Vessel
Desfgn and tFabricaBon.

3.12.4 Inter-condensers and after-condensers shall be of all welded construction on the
process fluid side.. Tubes shall be welded to the tabesheets(s). with fall strength
welds.

3125 The boiling point elevation range of the evaporator concentrate for the FEP
evaporator system is approximately 11 to.1g OF. and for. TLP. evaporator system is
approximately. 17 to.24 °F.

312.6 The evapomtor. separator vessel pressure shall be maintained by a two-stage
vacuum cjector system.. The first stage shall maintain a vacmlm on the primary
condenser and consists of a steam ejector, air.in-bleed control valve, and an ituer-
condenser.. The vapor discharged from the inter-condenser entera the second
stage of the vacuum system. . The second stage shall consist of a second steattt
ejector and an after-condenser.

312.7 The secondary. condenser systems shall provide eapability. for. operating at a
vacuum as lmw as practicably achievable....

3.12.8 The two-stage vacuum ejector system shall be designed to. control the separator
vessel pressm-es at between 1.0 and 1.3. psia

3129 The desired vacuum within the separator vessel shall be obtained by
automatically controlling the air in-bleed into the suction side of the fnst-stage
vacuum ejectors.

312.10 Process condensate from each condettser shall be individually. routed to the
process condensate vessel..

312.11 All components of secondary condenser skid will be installed withoat insulation.
The duty, water.demand, and steam demand calculations shall include
heat loss from all surfaces without insulation..

312.12 Cooling water pressure . must exceed the process vapor pressure.
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3.13 EvaporatorProceas Condensate Vessels & Pumps

3.13.1 . For process condensate vessel and pump requirements, refer to individual MDS
in section 2 of. the MR and eqaipment sketches in Appendices I and l. ofthis
specification

3.13.2 The evaporator process condensate vessels shall be designed in accordance with
Buyer's. specification 24590-WTP-3PS-MV00-TPOOI, SpechcaBonfor Pressure
Vesse! Design and Fabrteation.

3.13.3 Seller shall comply. with nozzle loading requirements for vessels specified in
Buyer's.specification 24590-WTP-3PS-MV00-TP001, Speciflcation forPressure
Vessel Design and Fabrication.

313A The FEP evaporator process condensate vessel (FEP-VSL-00005) shalt be
designed for an operating volume of4144 gallons (911-gallon batch).

313.5 The support f'rame shall be made such that the. overflow. nozzle centerline forthe
FEP evaporaloc process condensate vessel shall be at or above 15 ft-5. 3/9 inches
platn elevation.

3.13.6 The TI.P evaporator. process, condensate vessel (TLP-VSIr00002) shall be
designed for an operating volume of 2304 gallons (375-gallon batch)..

333.7 The support frame shall be made such that the overflow nozzle centerline for the
TLP. evaporator process condensate vessel shall be at or above 17 ft-S 7!8 inches
in plant elevation.

3.13.8 The evaporator process condensate vessels shall be equipped with interior wash
rings to.faciliRate decontamination per standard drawing 24590-WTP-MV-M59T-
00011'

3.138 Evaporator process condensate, vessels and pumps shall be designed forcontact
maintenance..

3.13.10 Process condensate. pumps shall be in accordance with Buyer's specification
24590-VVTP3PS-MPCO-TP002, Engineering SPecy7cation for General
Centrifugal Peonps to Meet Requirements ofd.SME 873.1M-1991 andASW
B73.2M-1991 for Commercial (CMJ Components.

3.13.11 Each process wndensatepump shall be provided with an adjuatable speed drive
(ASD)..The ASD. shall be, compliant with specification 24590-WTP-3PS-8W1-
T0001, Engineering SPeciJleationfor Low Voltage Aegurtable SPeedDrives and
specification 24590-W7'P-3PS-MUMI-T0002, Engineering Specificationfor Low
Voltage Inducuion Motors.

3.13.12 The process condensate pmnps (FEP-PMP-00006A/B and TLP-MPM-
00002AB) ahall be. centrifugal type.. Each pump shall be provided with a pump
motor.moanted on a common base plate for contact maintenance.. The pumps are
plumbed together for operational flexibility.
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3.13131he FEP evaporator process condensate pumps (FEP-PMP-00006A/B). shallbe
designed for the. maoumum feed evaporation rate of. 60 gpm (30 gpm per FEP
evaporator) and maximum steam ejector demands. The TLP Evaporator
condensate pumps (TLP-PMP-00002A/B) shall be designed for the ma^dmom
feed evaporation rate of 30. gpm and me.rimum steam ejector. demands.

3.13.14 The. process condensate vessels and pumps shall be compatible with process
condensate. tAat has. a pH of7 to10, a tempecamre of 68 to 145. OF, and a 0 to 300
ppm ammonium ion concentration.. They shall also be compatible with 5M nitric
acid used for separator vessel decontamination.

3.13.15 The process condensate pamps shall have the ability to supply adequate
condensate to the separation trays and demister.pad sprays in the separator
vessels.

313.16 Single mechanical seals shall be incorporated'm each process condensate pomp
in accordance with American Petrolemtt Institute (API) Plan 11.

3.13.17 The process condensate pumps shall be designed to comply with pump nozzle
loading require.ments specified in API 610.

3.14 Antifoam Skid and ]FEP/TLP Rebo7er Condensate Transfer Stations

3.141 For. antifoam vessel and pump mquirements, refer to individual MDS in section 2
of the MR and equipment sketches in Appendix K ofthis. specification..

3.14.2 The antifoam vessel and reboiler condensate vessels shall be designed in
accordance with Specification 24590-WCP-3PS-MV00-TP001, Specificarion far
Pressure Vessel Design and Fabrica6on.

3.143 Seller shall comply. with nozzle loading requirements specified Buyer's
specification 24590-WTP-3PS-MV00-TPOOI,.SPecification for Pressure Vessel
Design and Fabrication.

3.14A One (1) antifoam system composed of a vessel (AFR-TK-00001) with three
metering pumps (AFR-PMP-00006, -00007, -0000g). shall supply antifoam
reagent to both FEP, and TLP evaporator. systems.

3.145 The antifoam vessel (AFR-TK-00001) shall be designed for. a ma7rimum
operating volume of.1500. gallons. .

3.14.6 Deleted.

314.7 Each antifoam. vessel shall be eqaipped with the following:.

• Reagent inlet nozzle
• Demimeralized water inlet nozzle
• Level :mstnnnentation nozzle
• Agitator. to provide homogeneous antifoant solutions
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314.8 The anNfoam. pumps shall be positive. displacement metering types_ The
meteting pump design shall include an internal relief valve or. an internal bypass
valve that automatically. stops the pumping action when the line pressure gets
above a setpuint

3.14.9 Antifoam vessels and pumps shall be designed for. contact maintenance..

3.14.10 Seller, shall supply three (3) identical transfer stations, which collect steam
condensate drained from the reboilers..

3.14.11 The twnsfer stations shall be. designed to. support continuous steady state
operation in maintaining nominal operating level whik.receiving and supplying
steam condensate to steam conditioning desuperheater and taa general
condensate receiver..

3.14.12 The condensate transfer vessel design and configuration shall support installation
of pressure-dfferential level instmmentation and associated flanged "direct
connect diaphragm seal pressure traasmitters.

3.14.13 The condensate transfervessel shall be a vertical oriented vessel constructed of
304L stainless steel with a capacity. of 225. gallons.

3.14.14 Each condensate trsnsfer vessel shall be designed to be attached to a mounting
ring which will be installed using anchor bolts.

3.14.15 The condeosate. transfer. vessel shelt be designed to. support a minimum operating
volume of 80 gallons.

3.14.16 The condensate transfer pumps shall be vertical turbine pmaps with a by-pass
valve to. limit the, pump discharge. pressure preventing the motor to become
overloaded. 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 Institute (API) Plan 1 L

3.14.18 The condensate tmnsfer pumps shall be designed to. comply. with pump noale
loading requirements specified in API 610.

3.14.19 The condensate trmisfec pumps and accessories shall be. made. of 300. series
stainless stee]L The pump materials of construction for wetted arts shall be cast
high alloy. stee1316. SS.

3.15 Mechanical Handling Requirements

3.15.1 Equipment located in the R5/C5, hot cell shall be designed'm accordance with
Buyer's specification 24590-WTP-3PS-M000-T0002, General Specificatlon jor
Mechanical flandling Equipment Destgn & Manufacture.
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3.15.2 Seller designed equipment shall incorporate.jumper connector. nozzles.to
facih'tate prooess, utility, instrument, and power connections to the Buyer
supplied jmupers and systems.

3.15.3 Equipment skids shall incorporate jumper nozzles for process pipework (e.g.,
pump suction and discharge connections, utilities, instrnmemation, and power, as
required).

3.15A 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 tolerance requ'nements for reboiler and recirculation pumps in the
RS1C5. hot cell shall ba+_1/4. inch. The nozzle tolerance measurement device
shall have a ininimun of t1/1000 inch accurecy.. Jumpers shall be built to as-
built dimensions and replaced with equipment as. necessary....

3.15.6 Deleted

3.15.7 Deleted

3.16 LuadinEs

3.161 The evaporator equipment assemblies shall be self-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.

3.16.3 All vessels or, equipment with SC-I and SC-II designation shall be seismically.
analyzed and qualified in accordance with AISCN690:

3.16.4 All vessels or. equipment with SC-ID. and SC-IV designation shall be seismically
analyzed and qualified in accordance with the AISC ASI) and UBC. zone.2B.

3.16.5 Seller shall complete a seismic analysis of the evaporator package designs,
including skids, and sldd anchorage, equipment and pressure vessel anchorage,
piping anchomge... Loadings shall be calculated in accordance with the
appropriate requirements of Iluyer's specifications 24590-W7P-3PS-SS90-
T0001, Engineering Specification for Seismic Quali6cation of Seismic Category
1/II Equipment and Tanks, and 24590-WTP-3PS-FBOl-T0001, Structural Design
Loads for. Seismic Category Ill & 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 qualificd by the Seller per Buyer's
specification 24590-WTP-3PS-MV00-TP002, Engineering SPeejOcattonjor
Seismic QualJfication Criteria for Pressure Yessets^ . Buyer's specification 24590-

Pape 42
74590•0048-P00019 Rev 3 (6129/2004) Ref 24590-W7P-31)P-004B-00049



24690-PTF-3PS-MEW-TP001, Rev 2
Forced arcalatbn Vacuum Evaporator 9patam

WTP-3PS-PvIV00-TP001, SpecificationforPressure Vessel Design and
Fabricatioai.

3.16.7 The Seller shall perform thermal and static stress analyses for all evaporator
stntctures, systems, and components.

3.16.8 . Except for reboiler. and recirculation pump skids, all equipment skids shall be
designed for a maadmum floor loading of 1601bs/R2. Refer to drawings 24590-
PTF-DD-S13T-00022,24590-PTF-DD-S13T-00025,24590-PTF-DD-S13T-
00028, 24590-PTF-DD-S13T-00027, 24590-PTF-DD-S13T-00036, 24590-PTF-
DD-S13T-00042, 24590-PTF-DD-S 13T-00043, and 24590-PTF-DD-S 13T-
00044 for structural concrete embed detaila.

3.169 Theembedlocationforreboilersaredetailedondmwinga24590-PTF-DD-S13T-
00025, 24590-PTF-DD-S13T-00027, 24590-PTF-DD-S13T-00028, AND.24590-
PTF-DD-S33T-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 upon support posts with the embeds underneath.. Thesa embeds
are type "D". which have been esigned for ultimate comptessive strength of 100
kips.

3.16.10 The flow 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.I/II Equipment and Tanks, and 24590-WTP3PS-FB01-T0001..
Equivalent test can be perforrned and considered successfiil if there is no physical
damage to the instrmnent... For the equivalent test, the flow. meter units will
undergo a frequency sweep (0. to 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 oftwenty minutes each, all whila being excited at
theresonantfrequency..

3.17 Electrical Requirements

3.17.1 The electric motor. drive shall conform to. the requirements set forth in Buyer's
specification 24590-WTP-3PS-EWI-T000I, Engineering Specificationfor Low
Voltage Adjustable Speed Drfves.

317.2 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-MiIMI-
T0002, Engineering Specification for Low Voltage Induction Motors.

3.17.3 Seller shall comply. with the nequirementa set forth in Buyer's speoification
24590-WTP-3PS-EKPO-T0o01, Engineering Speeificationfor Electricat
Requirementrfor Poekaged Equipment

3.18 Instrutnentation and Control Requirements

3.18.1 General

Pap* 43
24590-GD4B-P00019Rev 3 (6'29/2Aa4) Ret 24590-WfP-3DP-G04n-0oa49



24590-PTP-3F5-MlIN-TP601, Rev 2
Forcad Qreulstion Vacuum EVrponeor 9ysEsm

3.18.1.1 All controls, control systems, control panels, alarm systems,
analyzers, instrumentation, and their installation into the. evaporator
system shall conform to the requirements set fotth in Buyer's
specification 24590-W7P-3PS-JQo7-T0001, Engineering
Specl/Jcatlon forInsrrarnen(atlonfor Package S)stems.

3.18.1.2 The. Seller shall provide instrument data sheets and installation
details. The Buyer will use this information for procurement and
installation of required ins6vmentation..

3.18.1.3 The Seller shall provide functional test set points and recommended
operating set points with the packaged systems.

3.18.1.4 The Seller shall supply the control requiretnents, which shall consist
of the control loop definitions, system interlocks, alamis, and control
philosophy..

3.18.1.5 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 requirements into.
6e. Buyer's overall control system.

3.18.1.6 Seller shall comply, with NQA-1 1989, 115-2, for computerprogemn
testing.

3.18.1.7 The following table desoribes the work processes and the. division of
the responsibilities:.

Buyer's
Res onsibilit •.

Seller's Responsibility

Blank Inshwnent Data Sheet •

Complete Imn[ument Data Sheet •

InaOnnnent blstallaticn Details •

InsLumenlationPmcmement •

InshomentationInsfellation •

Fimc6onal Test Set Points •

Operating Set Points •.

Control Reqrutemenls • .

Software Re<Pti[cments Specification • .

Logic Pmgrammmg

_

•

DCSHardwave •
_

3.18.2 Other

The Seller shsll select 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 SpecijcaBon
jorlnslramentattonforPackage 4sfenrs.
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3.19 LiltinY Requirements

3.19.1 , Seller shall iidentify. the weight and center of gravity of each equipment skid

3.19Z Seller shall provide yokes for. sepatator 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 litting and handling
by. a single hook cmne_. The yokes shall be designed in accordance with ANSI
N14.6. and Buyer's specification 24590-WTP3PS-MJJO-T0001, Specifecarionfor
Lifing BeamsjorMechanicol HmuDing 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.

3.19A All lifting attachments shall have either a safety factor of three (3), based on the
material yield strcngth,. or five. (5), based on thematerial ultimate strength,.
whichever is more conservative. . The lifting points shall have a labetclearly
identifying its safe working load.. If. forged bolts are used, they shall be used'm
accordance with ASME B18.15.

3.195 The reboiler. and support assemblies shall be designed for horizontal
transportation in the hot cell. The mboiler and support assemblies shall have
tailing lug and tilt-up 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_

3.19.9 All lifting peints 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 shall be lift tested by. the Seller to
demonstrate proper vertical orientation using the Seller-supplied lifting fixture.
1Lis testutg 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 mnacceptabk... The Seller shall notify the Buyer a
minimum of 15 working days. in advance ofreboiler and support frame assembly.
lift test... 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 attaolnnents..

3.20.2 RS/C5 Black Cell Equipment Maintenance Requirements
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3.20.2.1 No. equipment requiring maintenance, with the exception of demieter.
pads, shall be.located inside the RS/C5. black cells (moms P-0106
and P-Ol 17).. The nonreplaceable 40-yeax.life components shall
include offgas piping, separator vessels and all its internal parta
(except demister pads) and theirsupporting stcuctures/anchomge..

3.20.2.2 Demister 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 sjttay.
connections for the spray down mechanism are incorporated into the
pad assembly, the connections shall utilize a quick disconnect type
connection for the. water somee.. Due. to potential radiation and
contamination concems, viewing and removal of.the of the. dentister
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

3.203.1 Reboiler and support frame. assemblies and recirculation pumps in
the. R5/C5 hot cell shall be designed to be remotely removable and
replaceable in accordance with specification 24590•WTP•3PS-
M000-T0002, General SpecfflcationjorMeehanicaf Handling
h"quipment Design andManujacture_. No components shall require
special tools.

3.20.3.2 Reboiler and support frame assemblies and recirculauon pmnps in
It5/C5, hot cell shall be. designed in accordance with the rcquirements
stated within this specific,ation.. .

3.20.3.3 Each reboiler and support frame assembly shall not weigh mora than
27.5 tons, including all required lifting fixtures.

3.20.3.4 All fittings, pipe connections, electrical power, and control
connections for equipment in R5/C5 hot cell shall be engineered on
jumpers suitable.for remote operation using a crane hook and crane
mounted'aapact wrench with CCTV cameras..

3.20.35 Reboiler and support frame and recirculation pumps shall be mada
suitable. for remote operation utilizing features such as tmnnions,
guide pins, location dowels, captive bolts, and lead-ins on bolts, and
be able to. be removed using a crane hook and crane mounted'nnpact
wrench with CCTV cameras. Refer to Appendix G for remote
impact wrench and drawings nos.. 24590-WTP-MO-M10T-00004 and
24590-PTF-MO-PIH-00008 for crane details_.

3303.6 The use of shims to position reboiler and support frame. assemblies.
or recirculation pumps in the R5/C5. hot cell is not allowed... All
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surfaces shall be machined to. locate.equipment and supportremote.
handling and replaceability.

3.20.3.7 Due to the requirement ofa 12-foot reserved path for equipment
removal in the hot cell, Seller shall comply.with tlx location
reqouements for reboiler and support frame assemblies and
reciiculation pumps as shown in sketches in Appendices! and Q.

3.20.3.8 All services to or from the recirculation pumps shall be provided
using jumper connections-

3.20.39 The maximum height of any 2-inch bex nnt (jumpec connector),
oriented vetically,is 24 ft-6 inches in plant elevation..

3.20.3.10 The maximum height of any 2-inchhex nut (jumper connector),
oriented horizontally, is 25 ft-G inches inplsnt elevatian..

3.20311 The maximmn height of the 2 ton slewing hoist is 281t-6 inches.

3.20.3.12 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,
24590-PTF-MID-PIH-00001. for. details..

3.20A Deleted.

4 Materials

4.1 Positive Material Identification

Refer to Buyer's specification 24590-WTP-3PS-G000-TP002, Specification jor Posittve
MaterialIdentlJicalfon (PMIJ. for PMl requirements... Seller shall submit documentation
of all PMI test results which show chemical properties and material classification.

4.2 COOStt7teti0n

4.2.1 Seller shall sjpecify surface finish for. all materials and submit to Buyer for
review.

4.2.2 Seller shall maintain a record ofASTM numbers, material test reports, and
manafaeturer. material certifications for all materials used for.construction of
evaporator equipment/sldds- Seller shall provide copies to the Buyer..

4.2.3 All stainless steel bolts and studs shall conform to ASTM F593-

4.2.4 All stainless steel nuts shall conform to ASTM F594..

4.2.5 Seller shall provide 1Nateria! Safety. Data Sheets (MSDSs) for all materials
installed or. used..
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4.2.6 Process. fluids may. contain caustic solutions (50 wt % caustie), however 5. M
nitric acid solutions may. also be used for decontamination of the pipewodc,
pumps, valves, and instruments/instnnnent tubing both inside and outside ofthe
pipework assembly..

4.2.7 All flanges and pipe fittings shall conform to ASME B31.3. 7996 and be weld-
neck and long radius type, respectively, unless. otherwise speeified.. F7anges shall
also be in accordance with ASME B16.5, and 816.47 Series A, as applicable.

4.2.8 No threaded flanges or. fittings shall be used.

4.2.9 Certified material test reports shall be supplied for all stainless stml pipe,, plate,
sheet, and sa:ctions.

43.10 Selection ofmateriels for. threaded components shall minimize gaUing. Where
the Seller. determinea tllatpolential for gailing is present assuming proper
removal and reinstallation, designs shall be considered that favor components
that are difficult to replace remotely. The Seller shall also consider digerent
material selection, sleeving, etc.. where practical.

4.2.11 All materials used in the oonstnution of the evaporator equipment 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

Ahe:mate Materials Specified Materials

ASTMA182-98,A182-01 ASTMA182/AI92M•99

A'STMA312-04 ASTMA312/A312MAOe

A'STM A403-95 ASTM A403/A403M-99

ASTM A403-99 ASME Section 11 Pert A. 2001 Edition 2002
Addcnda, SA-4o3 /ASTM A403-95

ASTM A182-9s ASME Section II Put A, 2001 Edition 2002
Addendq SA-182 / ASTM A182-99

ASME 2001 Editioa SA-312, 2003 ASME Sectionll PutA, 2001 Edition 2002
Addenda SA-312 Addenda, SA-312 / ASTM e131240c

ASME 1994 Edition SA-312,1995
AddendaSA-312

ASME 1990 Edition SA-240.2003 ASME Scction 11 Put A. 2001 Edition 2002
Addeoda SA-240 Addendq SA-240 / ASTM A240-97a
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ASME 11997 Addmdaz SA-040

ASTMA240-0Q-02.-03,-03c.-04a

ASME SFA 5.22 Patt C- 1995 Editi®
1996 Addenda

ASTMA24NA240M-03b

ASME SFA 5.22, Sectinn II, PM C 2001 Edition
2002 Addendn

ASTM A480-03c ATM A480-03b

ASITM 554-98, -03 ASTM 554Aael

ASME SFA-5.9, SFA5.22 Sec 111, Subsx
NB, 1995 Edition, 1996 Addrods

ASME Code, Section Il, 2001 Edition with 2002
Addmda (weld wim)

ASME f340-00, -00 /A240-01 ASME A240/A240M-03b

43 Vessels

Vessel materials shall conform to individual MDS in section 2 of the MR..

4.4 Pipework

Pipework material shall meet the piping material requirements in Buyer's specification
24590-WTP-3PS-P000-T0001, Speeifrcation jor PipingMaJerial Classes.

4.5 Prohibited Materials

4.5.1 Menvry, and other low melting point metals, their alloys, or. materials containing
such melais as their basic constituents shall not be used in the construction of aay
components ofthe evaporator systems.

4.5.2 Molybdenum and halides shall not be used in direct contact with stainless steel.

45.3 Asbestos. shall not be included in any component of.the. evaporator. systems,

4.5.4 Halide containing materials shall not be used in any component ofthe evapomtor
systems.

4.5.5 . "Teflon" or compounds thereof must be qualified for. use. with the radiation
levels specified in this specification..

4.6 Storage of Special Materials (e.g„ stainless steel) prior to work

4.6.1 The Seller shall meet the storage requirements in Buyer's specification 24590.
WTP-3PS-G000-T0003, General Specification jor Packaging, S7aipping,
Handling, and SYorage Requireptenls.
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4.6.2 Stainless steel is susceptible to corrosion caused by the contact and interaction
with incom;panble materials... All stainless steel material shall be stored in
separate arcas away. from other materials.

5 Fabrication

The Seller shall obtain written Final. Design Review. from the. Bnper prior to the. stert of fabrication
activities.

5.1 General

5.1.1 Fabrication of vessels. shall be perfomred in accordance with Boyer's
specification 24590-WTP-3PS-MV00-TP001, Speeifieanonfor Pressure Vessel
Design and Fabrication.

5.1.2 Fabrication of pipework shall be performed in accordanee with Buyer's
specification 24590WTP-3PS-PS02-T0001, SpecfJ(cationjor Shop Fabrication
ojPiping.

5.1.3 Fabrication ofmechanical handling equipment shall be. performed in accordance
with Buyer's specification 24590WTP-3PS-M000-T0002, Genera! Specification
jorMechimh°af Handing Equipment Design mrdMonufacrure.

51A All fabrication shall be performed by. personnel qualified in accordance with this
specification and applicable documents in section 2 ofthis specification.

5.2 WeldinY

5.2.1 Seller shall develop detailed welding, weld inspection, NDE, and weld repair
procedures for fabrication of the evaporator vessel, equipment, and structural
supports.. Selder. sball submit them to the Buyer for.review prior. to fabrication..
Piocedures shall include acceptance eriteria.. The procedures shall conform to the
following, as applicable:

• Buyer's Specification 24590-WTP-3PS-SS00-T0002

• Buyer's Specification 24590-W7`P-3PS-NWPO-T0001.

• Buyer's Specification 24590-WTP-3PS-MVB2-T0001..

• ASME Boiler and Press Vessel Code, section VIB, Div-1.

• ASM;EB31.3-1996

• AWSD1.6.
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• AWS D9.1

5.2.2 Welding, weld inspection, NDE, and weld repair shall be carried out in
accordance with the applicable procedures developed per section 5.2.1 above.

5.23 Each procedure shall be prepared and qualified in accordance with the
requirements ofthe listed specification and standards in 5.2.1 above or ASME
section DC, whichever is more stringent.

5.2.4 Welder qualifications shall be performed in accordance with ASME section Df or
AWS as required.

5.2.5 Personnel perfontvng weld inspection shall be qualified in accordance with
ASME Boiler and Pressure Vessel Code, section V1B, Div. I and Buyer's
specification 24590-WTP-3PS-SS00-T0002, Specifcation for Welding of
Strrxtural Stainless Steel and Welding ofStrucYural Carbon Steel to Structural
Stainless Steel.

5.2.6 Repairs requ;ired 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 VIIL 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 Unless otherwise specified, all vessel welds shall be inspected in accordance with
the requirements outlined in the Buyer's specification 24590-WTP-3PS-MV00-
TP001, Specification for Pressure Yessel Design and Fabrication.

6.1.2 Unless otherwise specified all pipework welds shall be inspected in accordance
with the requirements outlined in Buyer's specification 24590-WTP-3PS-PS02-
T0001, Specifi,cationfor Shop Fabrication ofpiping. For nondestructive
examination (NDE) of fabricated pipe welds. Appendix 0 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-
PS02T0001.

6.2 DimensionalIospections

6.2.1 Refer to Buyer's specification 24590-WTP-3PS-PP00-T0002, Specifrcationfor
Dimensional !!'ecord Program, for final dimensional measurement requirements.
Third party validation of special dimensional inspection is not required.
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6.2.2 Buyer's speeification 24590-WTR3PS-PP00-T0002, SpechcaKonjor
Dimensional Rerord Progrmn, is applicable. only to recirculation ptunps and
reboiler and support from assemblies and does not apply. to any other
oomponents..

6.2.3 For recirculation pumps, a dimensional record is required for. remotable pump
features that are not pau ofthe process jomper.. The procesa portion of the
recin•ulation pmnp will be installed in a jnmper, and thejumper dimensional
record will be performed by the Boyer.

6.2.4 For reboilem,all remote connector nonles shall be measured to precise as-built
dimensions.

6.2.5 Seller shall lilmish personnel to perform measurement aotivities..

63 Visual Weld Inspections

63.1 The Seller shall develop. and implement a procedure to perform visual weld
inspections (visual tests, VI) to inspect each weld. The inspection procedure
shall be developed in accordance with Buyer's specification 24590-WTP-3PS-
MVB2-TOOOii, SpeciJieation jor iVelding Pressure Vessels, Heat Exchangers and
Boilers and ASME B3I3 1996, and shall inclode inspeation materials and
acceptance criteria.

6.3.2 Acceptance criteria for visual weld inspections for vessels shall be in aceordettce
with Buyer's specification 24590-WTP-3PS-MVB2-T0001,SpecificaBon,jor
Welding Pressure Vessels, Heat Exchangers and Boilers and for pipework shall
be in accordance with ASME B31.3 1996.

63.3 The Seller shall prepare a visual weld inspection report for each fabricated item.

63A Deleted.

63.5 Deleted.

63.6 The Seller shall notify the Buyer in advance of inspections... The.Bayer may send
representatives to witness inspections or perform independent inspections.

6A I.iquid Penetrant Test

6.4.1 The Seller shall develop and implement a procedure to perform a liquid penetrant
test (P7). to. inapect each weld. The procedure shall be developed in accordance
with Buyer's:pecification 24590-PYPP-3PS-MVB2-TOOO1,SPectficatlon for
Welding Pressure Vessels, Heat Erehangers and Boilers and ASME B31.3 1996,
and shall include. inspection materials, dwell time for dye and developer, and
acceptance criter9a..

6.4.2 Acceptance cniteria for PT. inspection shall be in accordanee with Buyer's
specification 24590-WTP-3PS-MVB2-T0001, Specifrca6onfor Welding
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Pressure Vessels, Hent Exchangers and Boilers and forpipework shall be in
accordance with ASME B31.3.1996.

6A.3 The Seller shall prepare a liquid penetrant test report for each weld connection on
each fabricaaed item_

6A.4 Deleted.

6.45 Deleted.

6A.6 The Seller shall notify the Buyer in advance of testing.. The Buyer.may. send
representatives to witness testing or.perform independent testa..

6.5 Radiography

6.5.1 Radiographic examinations shall be carried out on all primary. containment
pipework butt-welds using 100 Y.xadiOgmphy for QL componems...For all other
quality. levels, refer to Appendix 0 of this specification for radiographic
examination reqoirements..

6.5.2 The Seller shall develop and implement a procedure to perform radiographic
weld exantinations of piping butt-welds...7Le procedure shall be developed in
accordance with ASME B31.31996, and shall include examination materials and
acceptance criteria.

65.3 Deleted.

6.5.4 Deleted.

65.5 The Seller shall provide tadiogmphic film with technique and reader sheets...
Exposed film must be sent, along with a copy of the teclmique and rader sheets
in accordance with section 3. of the MR.. Film must be suitably. packaged to
preclude moisttue and handling damage.

6.5.6 The Seller shall notify.the Buyer.'nt advance of examinatioas.. The Buyermay.
sead representatives to witness. or perfortn independent examinations..

6.6 Magnetic Particle Examination

6.6.1 The Seller slatll develop and implement a procedure to. perform magnetic particle
examination. The. procedure shall be submitted to. the Buyer for review prior to
fabrication.

6.6.2 Magnetic particle examination (M'I) 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 FinalInspection

6.7.1 The Seller shall develop and implement a procedure for final inspection of each
fabricated item.. The inspections shall be performed after complpion of all
fabrication„ cleaning, and testing,. and just prior to final packaging. The
inspections shall include inspection of all surfaces for contemination. Visible
evidence. ot'contamination is not acceptable..

6.7.2 The Seller shall prepare a fmal inspection report for. each item, which documents
the resuMs of the. fmal inspection.. The Seller shall include. the fmal inspection
report in the documentation package for each piece.

6.8 Inspection and Test Status

The Seller shall maintain a positive system for identifying inspection andtesting status of
items and systems.

6.9 Contrrol of Nonconfotming Items

The Seller shall use. the Supplier Deviation Disposition Request per MR section 2 to notify.
the Buyer offabricated items. and fabrication activities not contbrming to the reqoirementa:
Any nonconforming work shall be redone by the Seller at Seller's cost

7 Testing

7.1 Shop Tests

7.1.1 Tlte Buyec reserves the right to witoess all shop tests and shall be given a
minimum of 10 working days written notice prior to each test date-

7.1.2 All pipeworl: shall be hydrostatically tested in accordance with ASME B31.3.
1996...Test watec used for. hydrostatic. testing shall be tested for ehlorides...The
chloride content ofthe test water shall not exceed 50 ppm and the water
temperature shall not exceed 120 °F. . Buyer. shall review all test pressures prior
to comntem,ement of any. testing. The testing results shall be documented and
provided to Buper.

7.1.3 Testing ofvessels shall be performed in accordance with Buyer's specification
24590-W7P-3PS-MVOO-TPO01, Spee0catfon jor Pressure Yessel Destgn and
Fa6rication.

7.1A Funclienal tests of evaporator equipment/skids shall be performed by. the Seller.

7.15 Seller shall demonstrate and record on VHS format video. tape demister pad
removal..Test shall be done with equipment representative of what will actually.
be installed and utilized in the Buyer's faeility..
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7.1.6 Seller will tinnish lifting yokes detaila for separator. vessels, reboiler and support
frame asseimblies, and recirculation pumps. All Seller supplied lifting yokes
shall be load tested to 13 times the design load..

7.1.7 Each evaporator. equipment skid shall be lift tested by the Seller to demonstrate
proper vertical orientation using the Seller-supplied tooling and frxbues. This
testing includes verification of all tllt up featmas. During the 1it1 test tlm
deflection at the midpoint of. each skid shall be monitored and recorded to ensure
that proper alignment is maintained. The centerline of the evaporator slrid shall
be within ±1 inch of true vertical when measured from the lift point.. Permanent
deflection or a change in the evaporator. skid alignment is unacceptable..

7.1.8 Seller. shall fumish blind flanges or other acceptable closures for the nozzles, as
requiredforhydrotesting. Closuresaballberemoved atter.testing,unlessthey
are required for shipment.

7.1.9 Deleted.

71.10 AR test results shall be documented, cortif'xd,and submitted to.the Buyer for
review.

7.2 Inteerated Accepts,nee Tests

An Integrated Acceptance Test will be performed by the Buyer at the Buyer's site on each
fully.assembled evaporator. system to verify.that the functional requirements and process
control requirements of this specification have been met. Tests shall be performed per.
Buyer's testing prograsn.. Seller shall provide the Buyer, procedures suggesting how.the
evaporator systems shall be functionally tested. The Seller shall be responsible for
equipment performancx during the tests.. The procedures shall include the fbllowing:.

7.2.1 Performance Testing

7.2.1.1 1Limiting the entrainment of radionuclides from the evapomtor to the
prirnary . condenser is an important safety function.. During cold
commissioning, the perfasmance of.the evaporator system will be
measured using surrogate chemicals to determine the. deg= of
entrainment from the evaporator to the prlmary. condenser. Stablo.
(nonradioactive) cesium will be. the surrogate ofchoice for
simulating radionuclide carryover to the condensing system.

7.21.2 Steady.state operation is defined as.

laquid density ofthe concentrate ranges from 1.22 to.1.25. g/ml
at operating lempcratute..
Sodium cation and nitmte, hydroxide, chlaride unions are the
predominate soluble chemical 0ualytes in the concentrate..

The soluble concentration of stable (nonradioactive) cesium in
the evaporator bottoms (concentrate) is no greater than 41.5
milligrams per liter.

Papa 55
24590-G04B.F00D19 Ruv 3 (629/2004) ReL• 24590-WfP-3DPX,04B-00049



24S90-PTF-aPb-MCVVTPO01, Aw 2
Forad qrculatlon Vaesum NapoFatnr Syatera

7.2.1.3 The following criteria must be met prior to final acceptance, ofthe
evapomtor system desiga:

• At steady state operation, the time.averagemass rate of stable
(noaradioactive) cesium carry-over from the evaporator to the
condensing system shall not exceed 1.0 E-04. gmtn during any 24
hour period.

• At steady. state operation, the instantaneous mass rate of stable
(nontadioactive) cesium carryover from the evaporator to the
condensing system shall not exceed 1.0 E-03. gtam in any one (1)
hour period.

7.2.1.4 The perfomtance testing and acceptance criteria shall apply over a
boilaff range from 10 gpm to.30 gpm oftotal condensate, as
measured in the condensate receiver vessel.

7,2.1.5 Performance testing shall be corrected for uncertainty in inslrument
and analytical measurements.

72.1.6 Relative performance indicators include;

The estimated mass distribution ratio (mass rata of cesium
removed with the overhead/mass rate of cetitun in the feed) at
steady state is approximately 1 AE-07.
The estimated decontamination factor (concentration ofcesium
in the. feed / concenttation of cesium in the overheads) at steady.
state is appmximately, 8.0E+06-.
The estimated concentration of cesiam inthe condensate from
the condensing system ranges from 6.0E-04 to L8E-03
microgram per.liter..

7.2.2 A fiill simulaticnof abnormal shutdown conditions..

8 Preparation for Shipment

8.1 General Reqtrirements

8.1.1 The evaporator equipment/skids shall be packaged/prepared for shipment,
handled, and stored in accordance with the followingrequiremeft in

• Seetion 7 of the MR.
• Buyer's Specification 24590-WTP-3PS-G000-T0003, General Specy7caBon

jorPackaging, Shippin$ Handling andStorage ReguiremenCs
• BuyedsS'pecification24590-W'fP-3PS-PS02-T0001,SpechcatlonjorShop

Fabrication ofPiping.

• Buyer's Specification 24590.WTP-MV00-TP001, Pressure Yessel Design
and Fabn'cation,
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8.1Z Seller.shallensnre.thatappropriatedocurnentationispreparedand,.ifreqaited,
signed by.the appropriate person(s). The shipping documentation shall
accurately. reflect specit-ic. traceability to the items being shipped..

8.1.3 Selkr shall ensure that appropriate documentation is prepared for the evaporator
equipment/skids.. At a minimum, documentation shall include the following
informadon, as applicable:

• Manutacturer name, model number, and serial number.
• Skid number.
• Plant item number.

8.1.4 Solvents and cleaning solutions used on stainless steel shall have a halogen
content of less than 200.ppm.

8.1.5 Recirculation pumps will be shipped only in temporary shipping skids not meant
for installation... The reboiler and support frame assemblies shall be transported
from the Seller site to the Bnyer site in the horizontal orientation due to ait lock
size limits.

8.1.6 Separator vessels will be shipped on tempotary. shipping skids. The installation
skids are shipped separately, each in two.pieces because oftheir height

8.1.7 Lifting weight shall be clearly. marked on both the equipment skid and its
shipping documemation.

8.1.8 Regarding Buyer's Specification 24590-WTP3PS-PS112To0ol,Specyicotior
for Shop FaBvicotion ojPipin&. polyethylene wrap can be used and subsequent
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

8.2.1 Stainless steel shall not have coating applied.

8.2.2 Seller shall submit the information requested on Form H (see appendix S) along
witlttecbnical data sheet and MSDS- Supplier. shall provide Cerdfieate,of
Conformance, verifying application of coating in compliance with coating
manufactuter's Terfinieal Product Data Sheet

8.2.3 All painting and coating shall be applied in accordance with the maunfactorer's
directions for application.

8.2.4 Exposed carbon steel surface shall be primed and painted with enamel base
coating in accordance with the coating manufactums surface and application
requiremente.. All visible oil, grem, dust, dirt, mill scale, rust, coatiag, oxides,
corrosion products and other foreign matter shall be removed prior to application
of primer.. Soz. section 82.14. and 82.15. for custom fabricated equipment
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8.25 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 shall be
used for. fas¢eners and bails..

8.2.6 Repainting by. the Seller, or custom finishing by the manufactttrer 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 mamnfacturer's standard coating system.

8.2.7 Surfaces exposed to the elrvironment, but inaccessible atter assembly, shall be,
coated prior to assembly..

8.2.8 Painting of interior and enclosed surfaces of the. equipment, such as inside. a
welded box,section, is not requ'ved..

8.2.9 Machined carbon steel mating surfaces and other surfaces not protected by
coating system (such as seal surfaces, threaded smfaces, lifting hooks, hook nuts,
wheel treads, gears, shafts, pinions, and couplings), shall beprotected with a
solvent cut&tck asphalt temporary preservative (Dauber Chemical Tecty1891, EF
Houghton Chemical Rust Veto.342 or Buyer's accepted equivalent) for shipment
and storage. The Seller shall speeify which preservatives must be removed and
how the preservatives are removed by. the Buyer before operation of the
equipment

8.2.10 Welds shall be coated only after completion of.the required tests.. Required tests
include leak tightness, hydrostatic testing or other. NDE of the welds.

8.2.11 Filler, sealant, and caulking compounds shall be. compatible with the eoatiag
syxem...

82.12 The.lifting fixtures for separator vessel shall be saPety yellow. # 13655. in
accordance with FEP•STD 595B, Colors Used in Covemment Procuremenr. The
lifting fixtures can be coated with the manufacturer's standard coating sys0ams..

8.2.13 Items covered by. 8.2.14 and 8.2.15, shall be surface prepared in accordance with
SSPC SPIO. For. repair, the surfaces shall be prepared in accordance with SPPC.
SPII.

8.2.14 For support 6ames. for steam conditioning skids and reboiler transporter, Seller
shall use two eoats (P04). of Epoxy. with 4-6 mils per eoat.. Acceptable coating
products for P04. are as follows:,

8.2.14.1 Amercoat 385. from Ameran

8.2.14.2 Carboguard 890 from Carbonline

8.2.14.3 224HS from Devoe.

83.14A Protecto-Coa1330 or.300 from Dudick

8.2.145 lntergard 475HS from International
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8.234.6 Macropoxy.646 from Sherwin Williams

8.2.15, For reboiler and recirculation pump litting beams, Sella. shull use three coats
with Ist coat (P02) of Epoxy Primer with 3-5. mils and (P06) Epoxy Novolac
with 5. -.10 mils for 2nd and 3td coats. Acceptable coating products for P02 are
as follows:.

8.2.15.1 Ametr.oat 68HS from Ameron

8.2152 Carbozinc 859 from Carbonline

8.2.15.3 313 from Devoe

8.2.15.4 lnterzmc 52 from International

8.2.15.5 Zinc Clad IV. from Sherwin Williams

Acceptable coating prodtiets for. P06 are as follows:

8.2.15.6 Amercoat 91 from Ameron

8,2.15.7 Phenoline 1205. FR from Carbonline.

8.2.15.8 253. from Devoe.

8.2.158 Protecto-Coat 100XT or EN from Dudick

8.21510 875 HS from International

8.2.15.11 Macropoxy 646 from Sherwin Williams

8.3 Tagging

83.1 Tagging ofthe evaporator component, equipment, and skids shall be per this
specification and the applicable doownents.listed in section 2 of this
specification.. Plant item numbers for evaporator componenUequipmem shall be
per the data sheets that are in section 2. of the MR.

8.3.2 Instruments shall have. nameplates installed per seotion 8 of Buyer's specification
24590-WTP-3PS-JQ07-T0001, EngineeringSpeciJtcadon jor Instrumentation for
Packnge S,ystems.

8.3.3 Motors shall have nameplates per section 3 of Buyer's specification 24590-WTP-
3PS-MUMI-T0002, for Low Voltage InducBon
Motors.

8.3A Packages shafll be suitably marked on the outside. to. facilitate identification of the
purchase order, theproourement specification, the package contents, and any.
specialhandlinginsuvctions.

83.5 Slinging points and orientation for storage shall be clearly marked.
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8.3.6 Temporary material such as bolting and shipping material shall have clear
identification per secti ons 3.13. and 3.13.12 of Buyer's specification 24590-WTP-
GPP-GCB40100, FieldMaterials Managenent.

8.3.7 A stainless steel nameplate shall be rigidly. attached to the evaporator equipment
skid packages in a prominent position for ease of visibility, and shall include the
following:

• Manufacturer's name-
• Shop location.
• Dateofmanufacaue.
• Serialnumber.
• Equipment rating (pressure, temperature. and flow).
• Skid munber..
• Plant ihnn number.
• Weight ofassembly.
• Pmchase ordec number.

9 Quality Assurance

9.1 General Commercial Designation (CM) Requirements

9.1.1 The Seller's Quality. Assurance Program (QAP) Requirements are included in
24590-W7'P-3PS-G000-T0001, Supplier Quality Assurance Program.

9.1.2 Seller's QAP. Manual shall be. submitted to buyer for review. in accordance with
24590-WTP-3PS-G000-T0001, Supplier Qual/ty Assivartce Prograen

9.1.3 Seller's QAP, as a minimum, shall contain the requirements of DOE Order
414.1A as detailed in the Supplier Quality Assurance Program Reqnirements
Data Sheets listed in section 2 of the MR.. The very. same requiremems shall be
passed dowm to any. lower tier subcontractor.

9.2 Quality Level (QL) Requirements

9.2.1 Seller shall have in place a QA program meeting the requirements marked as
applicable in Supplier Quality Assurance Program Requirements Data Sheet
attached to the. Mlt, and Buyer's specifu,ation 24590-WTP-3PS-G000-T0001.

9.2.2 Seller. shall demonstrate that its quality.program is in compliance with the
procurement quality. requirements. listed in the Supplier Quality Assurance
Program Reqpirements Data Sheet.. The. Supplier shall allow, the Buyer,.its agent,
and DOE access to. their facilities and records. pertaining to this purchase ordet:
for the puqpo,se of QA Audits and Surveillance at mutually. agreed times.

9.2.3 All items shall be manufactured in accordance with the. Supplier's Quality.
Assurance. Progmm that has been previously evaluated and accepted by. the RPP-
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WTP Quality. Organization. The. vety. same requirements shall be passed dowa to
any.lower tier subcontractor.

9.2.4 Seller shall submit their QA program and work pkm to Buyer for review prior. to
commencement 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 Configuration Management

Equipment and/or componernts coveted by this specification are identiTied with Plant Item
Numbers shown in the attacFrcd data sheets in section 2 ofthe 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, manufacturer documentation,
ntanufacturer. data, inspection reports, test reports, certifications, certificates,
manuals, MSDSs, video tapes, and drawings required per this specification, the
applicable codes, standards, and reforenee documents in section 2 of this
specif9cation, and the MR.

11.1.2 Alldetaikddesigns,drawings,assembly.drawings,shopdrawmgs,finalP&IDs,
MDSs, supporting calculation, supporting analyses, and all other.requiretneats in
the 60 %. design stage shall be issued to the Buyer for. review prior.to fabrication
of evaporator vessels and equipment

11.13 Seller. shall submit to Buyer Engineering and Qnality. Verification documents in
the forms and quantities shown in Form G-321-E, Engtneering Document
Requirements, and Form 0-321-V, Quality Yerlfication Docwment Requirements
aitached to ihe MR,. section 3..

11.1 A Seller. shall submit a report identlfying any:deviations and/or conflicts per section
2 of the MR to the Buyer. for.review.

11.1.5 Each documentation iranemittal package shall have a documentation inventory.
sheet attached listing all documents and the nomber. ofpages eaeh..

11.1.6 All documents submitted for review. (e.g., General Arrangement, Shop Details,
Calculations must contain their own unique NAME AND. IDENTiF1CATION
NIJMBER) Euample:

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
infonnation ihat 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 set forth in ASME
Y14.100, Engineering Drawing Practices.

11.2 Calculations

11.2.1 All calculations to be provided shall be orderly, complete,and sufficiently clear
to pemtit verifieation... The body of the. calculadons shall include:

• A concise statement ofthe purpose of the calculation.
• Input data,. applicable criteria, and stated assumptions.
• A list of:references used, including drawings, codes, standards, and computer

programs (indicate the.version or issue date).
• A discussion ofrationale used for design assumption basis..
• Equations used for all computazions.
• Numeric»1 calculation including identification of units used
• A concise statement addressing the calculatienresults and/or

recommendations.
• A table ofcontents for complex calculations.

11.3 As-Buult Drawings

11.3.1 Progress As-Bullt+

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 deviaGwis between
the work, as 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. businrss hours.].

11.3.2 Fynal As-Builks

Seller. shall fusnish to. Buyer final as-built drawings with AS-BUB.T clearly.
printed on each sheet for all final work leR in place. Seller shall accurately and
neatly. transfer all deviations from progress as-builts to fmal as-buiks.

11.4 Dimensional Record Drawings

See 24590-WTP-3PS-PIP00-T0002 for final dimensionalmeasurementrequirements.. Third
party. validation of special dimensional inspection is not n:quired-. Seller ahallfmnish to
Buyer dimensional record drawings for reboiler and support frame assemblies, and
recirculation pumps with all their associated lifting yokes and/or lifting Iugs...
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11.5 Project8tart

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
activities.

11.6 30 % DesigmReview

11.6.1 Provide drawings with outline dimensions, services,. foundations,. and mounting
details of all three (3) evaporator syshems.. Drawings shall show. external
envelope, including lugs„ centerline(s), location and size for electrical cable,
conduit, fluid,, other service connections, isometrics,. and details related to
fowldations ,and mountings..

11.6.2 Provide. preliminary dimension, location, and layout for all evaporator
component, equipnent, and skids..

11.6.3 Provide preliminary . design of the demister pads replacement methodology.

11.6A Provide preliminary system description.. Describe general system functions and
basia of design..It shall include a systematic process flow diagnun for system
operation.

11.6.5 Provide preliminary. Piping and Instrumentation Diagrams (P&IDs)..

11.6b Provide preliminary . instrument control requirements.. Include system interlocks
and control philosophy.. Provide flow charts, schematics, logic diagrams, or
function diagrams showing the equipment functional controls.

11.6.7 Provide document that describes the proposed equipment skids, including
sketches of typical skids indicating skid-to-skid and skid-to-building interfaces,
as well as thecomponents included.

11.6.8 Identify.all large and heavg items of equipment to ensure lifting capability. during
construction, maintenance, and decommissioning.

11.69 Provide. preliminary . electrical drawings, schematics, wiring drawings, and motor
data sheets per Buyer's specifications 24590-WTP-3PS-MUMl-T0o02 and
24590-PJTP-3PS-EKPO-T0001.

11.7 60 % Design Review

11.7.1 Pmvide final 1P&IDs.

11.7.2 Pzovide final skid conshactability. study.

11.7.3 Provide final evaporator. component, equipment, skid size, and layout.
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11.7.4 Provide assembly drawings..

11.7.5 Provide shop detail drawings with sufficient detail ta facilitate fabrication,
manufacture„ or installation.. This includes a complete Bill of Materials (BOM),
pipe spool drawings, internal piping and wiring details, cross-section detm'ls, and
structural details.

11.7.6 Provide wiring diagrams including schematic diagrams; equipment intenral
wiring diagrams, and interconnection wiring diagrams for. electrical items.

11.7.7 Submit completed Instrument and Mechanical data sheeta for all inmumetds and
equipment, utilizing Buyer's supplied instrument data sheet samples attached in
section 2 of the MR as templates..

11.7.8 Provide functional test setpoints and recommended operating set points for the
instnmuentation and control packaged systems.

11.7.9 Provide final instrument control requirements including control loop definitions,
system interlocks, alamu, and control philosophies. Control and sequencing
requirements of the system and its components shall be, detailed as described in
section 3.5 of24590-WTP-3PS-JQ07-T0001, Englneering Speci,ficaftonjor
lnstnementadonjor Package S^stems.

11.7.10 Submit all fiaial detailed drawings, calculations, analyses, and information
necessary for evaporator vessels and equipment fabrication.

11.7.11 Submit an FMEA documentation.

11.712 Provide frnal electrical drawings, schematics, wiring drawinga,motor data sheGS,
nameplates per Buyer's specifications.24390-WTP-3PS-MUMI-T0002 and
24590-WTP-3PS-EKPO-T0001..

11.8 90 % Deaign Review

11.8.1 Provide detailed written procedures, iastructions, and dmwinga (including an
lifting requirements) for evaporator. system enxtion/instellation.

11.8.2 Provide complete remote installation instructions for the utiliuttlon of the hot eell
existing cranes for the needed reorientation, installation, and extraction of the
reboiler.

11A.3 Provide instrument installation details..

11.11A Provide list of'requRed spatea..

11.85 Provide startup and commissioning spares list, including all components or.
equipment that may be needed during startup and commissioning.

11.8.6 Provide operation manuals with detailed written instructions descnbnmghow the
evaporator systems and cmnponents should be operated... Manuals shall mclude
specific instructions, procedures, and illustrations for the following .
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11.8.6.1 Safety Precautions -. List personnel hazards and equipment or.
product safety precautions for all operating conditions.

11.8.6.2 Operator Prestart - Include requirements to set up and prepare each
systemforuse.

11.8.6.3 Start-up, Shutdown, and Post-shutdown Procedures - Include a
control sequence for each ofthese operations..

11.8.6A Normal Operations - Include control diagrams with data to explain
operation and control of systoms and specific equipment.

11.8.6.5 Emergency. Operations - Include emergency. procedures for
equipment malfunctions to pemtit a short period ofcontinued
operation or to shut down the equipment to prevent facther damage
to. systems and equipment..Include emergency. shutdown insuuctions
for fue, over-pressure, spills, or. otha.foreseeable contingencies.
Provide guidance an emergency operations ofall utility. systema
including valve locations and portions of systeals controlled.

11.8.6.6 Operator Service Requirements - Include. instructions for services to
be performed by the operator, such as lubrication,. adjusWents, and
inspections.

11.8.6.7 Environmental Conditions - Inchlde a list of environmental
conditions (temperature, humidity, and other. relevant data) which are
best suited for each product or pieee ofequipment and describe
conditions under which equipment should not be allowed to mn..

11.8.6.8 Lay-up Instructions - Include step-by-step instructions for lay-up.

11.8.7 Provide. maintenance tnanuals with detailed written instmctiems to.disassemble,
reassemble, and maintain systems or components in an operating condition...
Manuals shall include specific instructions, procedures, and illustrations for the
following phasea ofmaintenance:

11.8.7.1 Preventive Maintenana. -. Include the following infonnation for
preventive and scheduled maintenanoe to minimize corrective
maintenance and repau:.

11.8.7.1.1 Lubrication Data - Include lubrication data, other
than instructions for lu6sication, in accordance with
operator service requirements to be included in
operation manuals..

11.8.7.1.2 Preventive Maintenance Plan and Schedule - Include
manufaeturer's s chedule for routine preventive.
maintenance, inspections, testing, and adjuslments.
required to ensure proper and economical operation
and to minimize corrective maintenance and repair..
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Provide manufacturer's projection ofpreventive.
maintenance frequency of.work, and houra to
complete. the. Sc.,. Provide smveillance and ia-
service inspection recommendations.

11.8.7.2 Corrective Maintenance -. Include manufacturer's schedale for
Procedures and instructions for correcting problems and making
nepa'vs. .Iaclude the following information for perfomling come6ve
maintenance:

1112.7.2.1 Troubleshooting Guide.andDiagnosticTechniques-
Include step-by-step procedureato. promptly isolate
the cause of typical malfimctions. Describe clearly
why the checkout is performed and what conditions
are to be. sought... Identify tests or inspeotiona and test
equipment required to. determine whether parts and
equipment may be reused or.require replacement.

1:1.8.7.2.2 Wiring Diagrams and Control Diagraom- Wiring
diagrams and control diagmms shall be point-to-point
drawings ofwiring and control citcuits including
factor-field inteaf'aces.. Provide a complete and
accurate depiction of.the actual job specific wiring
and control work..On diagrams, number electrical
and electronic wiring and pneuroalic. coutrol tubing,
as well as the terminals for each type, identical to
actual installation numbering..

11.8.7.23 Maintenance and Repair Procedures -Include
instfilcttons. and list tools required to res(Ore product

or equipment to proper condition or operating
standards.

11.8.7.2A Removal and Replacement Instmctions- Ittolude
step-by-step procedures and list required tools and
supplies for removal, replacement, disaFsembly,. and
assembly. of components, assemblies, subassemblies,
accessories, and attaolunents.. Provide all tolerances,
dimensions, settings, and adjustments required.
Instructions shall include a combination of.text and
illustrations.

1:1.8.7.2.5 Recommended Spare Parts and Supply Lists -
Include list of spare parts and supplies. reqnired for
maintenance and repair to ensure continued service or
operation without unreasonable delays. Include the
cost of each item.

171$.7.2b MSDSs-InchrdeMSDSsforall cheroicalsand
hazardous materials supplied as part ofthe product
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system, or equipment. In addition, include MSDSa
for all chemicals and hazardous materials required to
be added (lubricants, antifreeze, etc.).

11.8.7.2.7 Parts Identification -Provide identification and
coverage.for. all parts of each component, assembly,
subassembly, and accessory of the end items subject
to replacement. Include special hardware
requirements, such as requirement to. use high-
strength bolts and nuts. Identify, parts by. make,
model, serial number, and source of supply. to allow
reordering without fiuther identification.. Ptovide
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 separate.listiog
shall show the index, reference, or key number which
will cross-reference the illustrated part to the listed
patt.. Parts shown in the listings shall be grouped by
components, assemblies, and subassemblies.

11.8.7.2.8 Other than Seller's Commercial Practice - End item
manafactunr may add a crossreference. to
implement component assemblies and parfs
requirements when implementation in mannal form
varies significantly from the style, forrnat, and
method of Seller's standard commercial practice.

11.8.7.2.9 Wananty.Information- List and explain the various
warranties and include the servicing and technical
precautions prescribed by the Seller or contract
documents to keep warranties in force..

171.8.7.2.10 Personnel Training Requirements - Provide
information available from the. Seller to use for
training designated personnel to. operate and maintain
the equipment and systems properly..

11.8.7.3 Calibration Testing Equipment and Special Tool Information -
Include information on test equipment required to perform specific
tests and on special tools needed for the operation, maintenance, and
rqpair. of components.

11.8.8 Provide system,. component,. and instrumentation descriptions as identified
below:

System Descriptions -.Include comprehensive system description
describing, in detail, how the overall 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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11.8.8.2 Component Descriptions -. Include comprehensive component
descriptions describing, in detail, how each individual process
component functions and the basic. design basis.. Include other
component interfaces and interactions. Provide a systematic process
flow diagram for component operation.

11.8A.3 Instrument Descriptions - Include a list or table describing
instrument ID munber, ID. name, location, and basic operating
timction. Include separately, in systematic descriptive detail,
instrument controls and logic that correspond to insWmentation and
logic diagrams..

11.8.9 Provide design and operational requirements per. the following:

11.89.1 Design requirements - Include a list or. table describing the
maximum design limits and conditions required to safely. operate the
equipment (i.e., temperatures,ptessuma, etc).

11.89.2 C)perational requirements - Inelude. a list or table describing the
normal operating ranges for equipment (.e., temperatwes, presaures,
etc.).

11.810 Provide analysis and design reports, including analytical data (stress, electrical
loading, fluid dynamics, etc.) which demonstrates that an item satisfiea all
specified requirements.

11.8.11 Provide seismic analysis or test data reports providing data and demonstrating
suitability of materials, components, or systems in relation to the conditions
imposed by. the stated seismic criteria..

11.81Z Provide thermal stress. analysis or. test data reports providing data and
demonstrating suitability . ofmaterials, components, or systems in relation to the
conditions imposed by thermal stresses.

11.8.13 Provide site srorage and handling manuals including the requirements and time
period for lubrication, rotation, beating, lifting, or other handling requirements to
prevent damage or deterioration during storage and handling atjob site.. Include
return shipping insdvctions.

11.8.14 Provide inspection and test plan including detailed descriptions of the inspections
and tests planned during the, receipt, manufacturing, and confonnance
verification activities.. Include identification ofwitness and hold points.

11.815 Provide welding procedures, specifications, and supporting qualification records
required for welding, hard facing, overiaying, brazing, and soldering..

11.8.16 Provide material control procedures including controlling issuance, handling,
storage, and traceability. of materials such as weld rod.

11.8.17 Provide PMl 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 teeaunents, and final
acceptance inspection.

11.8.19 Provide pressure testing procedures including hydro; air, leak, separation, or
vacuum test procedures for performing hydrostatic or. pneumatic structural
integrity and leakage tests.

11.8.20 Provide inspection procedures for the purpose of determining that specified
requirements (i.e., dimensions, properties,. performmmce. results, etc.) are . met.

11.8.21 Provide radiographic testing procedures for identifying the presence and certain
chamcteristics of discontinuities and inclusions in materials by. x-ray or gamma
ray. exposure of photographic film.

11.8.22 Provide liquid penetrant testing procedures for detection of surface
discontenuities in materials by application ofa penetrating liquid in conjunction
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,
load, temperature rise, ealibration, environment, etc.).

11.8.24 Provide integrated acceptance. test requirements document per engineering
specifications to demonstrate design function and operational parameters for the
complete assembled evaporator systems..

11.8.25 Provide electrical test procedures to demonstmte that design function and
operational parameters are met (e.g., impulse, overload, continuity, voltage,
tempemture 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 minimum of eight (8) weeks prior to evaporator components,
equipment, and skid shipment.
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STREAM DATA
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Stream Description Evaporator
Feed

Evaporator
Concentrate

Process
Condensate

Specific Gravity 1!050882E+00 1.197295E+00 1.000072E+00
pH 1.227066E+0 1 1.305375E+01 9.325531E+00
Total Volume (gpm) 1:962454E+01 3.234591E+00 1.710009E+01
Total Mass (lb/hr) 1:030370E+04 1.934908E+03 8.544156E+03
Na Molarity 8.231085E-01 5.000000E+00 3.116202E-05

Aclivl (CU allon)
129-I 1.070549E-07 6.456333E-07 7.335298E-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 3.195409E-10
233-U 7.147865E-07 4.333113E-06 6.729994E-10
235-U 5..308471 E-09 3.218468E-08 4.216552E-12
152-Eu 1.787821E-06 1.083834E-05 1.61'2622E-09
154-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-05 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-06 2.511805E-10
241-Pu 5.791005E-05 3.513452E-04 7.425120E-12
243-Cm 4.125221 E-08 2.501032E-07 3.356803E-11
244-Cm 8.401929E-07 5.093914E-06 6.825013E-10
3-H 1.025165E-05 2.637668E-05 6.775766E-06

60-Co 1.897588E-06 1.150925E-05 6.773841E-10
90-Sr 2,251101 E-02 1.365762E-01 1.437153E-09
99-Tc 5.315124E-04 3.223320E-03 2.669563E-07
125-Sb 6,485595E-05 3.931850E-04 1.619373E-07

Specific Mass (wt%)
Ag+ 0.000085 1 0.0004528 0.0000000
AJ+3 0.1407107 0.7486167 0.0001564
13+3 0.0002618 0.0013935 0.0000002
Ba+2 0.0001225 0.0006518 0.0000001
81+3 0.0001670 0.0008883 .0.0000002
Ca+2 0.0023604 0.0125596 0.0000022
Cd+2 0.0006340 0.0033758 0.0000000
CI- 0.0256441 0.1362996 0.0000587

C03-2 0.3966942 2.1103727 0.0004730
Cr OTAI 0.0140436 0.0747823 0.0000005

Cs+ 0.0001128 0.0006007 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
11+ 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+ 1.8061 286 9.6176128 0.0000717
NH3 0.0163755 0.0051900 0.0185725
Ni+2 0.0023278 0.0023372 0.0022779
N02-
N03-

0.4747226
3.5169979

2.5269331
18.6961248

0.0002360
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
components

0.0646907 0.3441493 0.0000768

Se+6 0.0010836 0.0057700 0.0000001
Si+4 0.0121852 0.0648277 0.0000137
SO4-2 0 .0669264 0.3561423 0.0000570
Sr+2 0.0000854 0.0004544 0.0000001
11+4 0.0000312 0.0001660 0.0000000
TOC 0.0494322 0.2459911 0.0039049

U OTAL 0.0002514 0.0013377 0.0000003
Zn+2 0.0001314 0.0006996 0.0000000
Zr+4 0.0115379 0.0613963 0.0000102
H20 - 92.3882691 63.2687429 99.9664571
H+ 0.0000000 0.0000000 0.0000000
C02 0.0000000 0.0000000 0.0000000

Total Dissolved Solids (Na
Excluded ) Wt^,

5.0601243 26.7981844 0.0334712

Total Suspended Solids (wt% ) 0.7454780 0.3154599 0.0000000
Note: Tabk extracted &om24590-FTF-M4GV11T-00006 REV. B
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Stream Description Feed Treated
LAW

Feed Neutralized
Effluent

Concentrated
LAW

Condensate from
LAW Evap

Specific Gravity 1.201279E+00 9.960371E-01 1.354830E+00 1.000211 E+00
H 1.400000E+01 1.199980E+01 1.400000E+01 1.108047E+01

Total Volume (gpm) 1.398842E+01 9.800359E+00 8.316158E+00 1.574299E+01
Total Mass Ib/hr 8.395616E+03 4.877051E+03 5.629209E+03 7.867172E+03
Na Molari 4.654928E+00 9.564147E-02 8.001080E+00 1.384081E-04

ctivi CU allon)
129-1 4.749081 E-07 0.000000E+00 7.940393E-07 2.531875E-09
134-Cs 1.575297E-08 4.663790E-10 2.703969E-08 4.038980E-12
137-Cs 3.3593841E-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 0.000000Et00 2.403044E-06 1.256318E-09
233-U 8.10959:IE-07 0.000000E+00 1.362748E 06 7.124486E-10
235-U 7.044819E-09 0.000000E+00 1.183822E-08 6.189054E-12
152-Eu 1.012468E-05 0.000000E+00 1.701366E-05 8.894794E-08
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 1.898007E-06 2.881647E-13
239-Pu 2.250086E-05 0.000000E+00 3.784818E-05 5.347876E-12
240-Pu 6.141525E-06 0.000000E+00 1.033052E-05 1.459683E-12
241-Am 1.046161E-04 0.000000E+00 1.759723E-04 6.571346E-11
243-Am 4.604254E-0 0.000000E+00 7.744709E-05 1.094313E-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 9.701220E-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+00 8.990228E-06 4.700118E-09
90-Sr 1.768254E-02 0.000000E+00 2.974328E-02 6.760816E
99-Tc 1.11964®E-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%)
+ 0.0001789 0.0000000 0.0002666 0.0000002

4i+3 0.8781368 0.0000000 1.3083917 0.0009266
B+3 0.0011040 0.0000000 0.0016449 0.000001 2
Ba+2 0.0003972 0.0000000 0.0005919 0.0000004
Bi+3 0.0009166 0.0000000 0.0013656 0.0000010
Ca+2 0.0036401 0.0000000 0.0054235 0.0000039
Cd+2 0.0001758 0.0000000 0.0002820 0.0000002
Cl- 0.192'7241 0.3081970 0.5533995 0.0007536

C03-2 1.8709695 0.0000000 2.7876764 0.0019741
Cr(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

Fe+3 0.0051922 0.0000000 0.0077362 0.0000055
H+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
Li+ 0.0001031 0.0000000 0.0001537 0.0000001
M+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 0.0046946 0.0559853
N1+2 0.0010718 0.0000000 0.0000905 0.0010791
N02- 3.6214624 0.0000000 5.3989608 0.0015931
N03- 8.2610982 0.1691503 12.4458561 0.0154626

OH BOUND 1.2709676 0.0000000 1.8936954 0.0013410
OH- 1.9297357 0.0170413 2.8899856 0.0020468
Pb+2 0.0022422 0.0000000 0.0032374 0.0000764

Phosphor containing
components

02305136 0.0000000 0.343456 0.0002432

Se+6 0.0007265 0.0000000 0.0010825 0.0000008
Si+4 0.0190601 0.0000000 0.0283989 0.0000201
S04-2 0.4242482 0.0000000 0.6322928 0.0003199
Sr+2 0.0002059 0.0000000 0.0003067 0.0000002
Tf+4 0.0000875 0.0000000 0.0001303 0.0000001
TOC 0.1782369 0.0000016 0.2481087 0.0126807

U OTAL 0.0014123 0.0000000 0.0021042 0.0000015
Zn+2 0.0001606 0.0000000 0.0002393 0.0000002
Zr+4 0.0092074 0.0000000 0.0137187 0.0000097
H20 71.5070307 98.7871894 55.3633120 99.9050111
H+ 0.0000000 0.0000000 0.0000000 0.0000000
C02 0.0000000 0.0000000 0.0000000 0.0000000

Total Dissolved
Solids (Na Excluded)
MOo)

19.5804777 0.5272233 29.5260185 0_0946707

Total Suspended
Solids (wt%)

0.0000000 0.4650777 1.6276387 0.0000000

Note: Table extracted from 24590-PTF-M4GV I 1T-00006 REV. B
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Stream Number Waste Fead Evaporators Treated LAW Evaporator
Stream
Description

Specific G ravity

FEP
Feed

1.108297E+00

FEP
Concentrate

1.291591 E+00

FEP
Overhead

1.000111 E+00

TLP
Feed

1.105304E+00

TLP
Concentrate

1.278000E+00

TLP
overhead

1.000163E+00
pH 1.312459E+01 1.389913E+01 1.017151 E+01 1.321351 E+01 1.386570E+01 1.029492E+01
Total Volume 1.921589E+01 3.462492E+00 2.248903E+00 1.074593E+01 2.391253E+00 1.179073E+00

Total Mass (Ib/hr) 1.066579E+04 2.239702E+03 8.426084E+03 5.948428E+03 1.530498E+03 4.417929E+03
Na Molarity 1.678973E+00 1.000000E+01 6.235205E-05 2.217504E+00 9.964802E+00 8.915611E-05

AoUvRy
CU allon

129-1 1.118972E-06 5.133318E-06 1.657679E-06 6.388461E-07 2.124451E-06 1.513816E-06
134-Cs 1.129487E-04 6.250516E-04 2.728177E-06 2.084563E-08 9.341234E-08 5.370692E-10
137-Cs 4.359059E+00 2.4191159E+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-06 3.616737E-05 7.268873E-08

126-Sn 1.923017E-04 1.067222E-03 1.486077E-10 2.043400E-08 9.173655E-08 1.841322E-10
233-U 1.150416E-06 6.384484E-06 1.248818E-11 1.717230E-09 7.709344E-09 1.547408E-11
235-U 6.946466E-07 3.853045E-06 3.162332E-09 4.348219E-07 1.952093E-06 3.918211E-09
152-Eu 6.188336E-04 3.434357E-03 6.581440E-10 9.049626E-08 4.062746E-07 8.154683E-10
154-Eu 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 2.034016E-07 2.796783E-05 1.255590E-04 2.520201E-07
237-Np 9.537993E-05 5.293324E-04 2.536272E-10 3.487470E-08 1.565667E-07 3.142584E-10
238-Pu 4.520421E-04 2.508710E-0 2.573295E-11 1,309172E -06 5.883206E 3.191544E-11
239-Pu 3.985830E-03 2.212027E-02 5.228669E-1 1 2.660106E-06 1.195409E-05
240-Pu 2.153818E-04 1.195310E-03 4.564062E-11 2.321981E-06 1.043461E-05 5.680605E-11
241-Am 4.833846E-02 2.682652E-01 3.172753E-09 6.111128E-05 2.746230E-04 3.937305E-09
241-Pu 2.838034E-02 1:575032E-01 8.472452E-10 4.310391 E-05 1.937020E-04 1.050802E-09
242-Cm 4.706917E-15 2.611634E-14 8.863463E-18 1.212658E-15 5.444115E-15 1.092735E-17
243-Am 1.646951E-06 9.139638E-06 7.551321E-10 1.033137E-07 4.638171E-07 9.309668E-10
243-Cm 1.726031E-04 9.578996E-04 7.809701 E-1 0 1A73837E-07 4.820890E-07 9.676419E-10
244-Cm 3.700041 E-03 2.053421E-02 1.637305E-08 2251301E-06 1.010701E-05 2.028663E-08
3-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 9.462625E-06 4.248158E-05 8.526838E-08
90-Sr 1.320134E+01 7.326381E+01 2.292527E-06 7.286412E-03 3.274264E-02 2.857525E-06
99-TC 3.006068E-02 1.668241E-01 6.876193E-06 2.174950E-04 9.764235E-04 1.959883E-06
125-Sb 4.141097E-02 2.298192E-01 6.367954E-09 8.755757E-07 3.930816E-06 7.889875E-09

Spedtic Mass
Wt%

Ag+ 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
q1+3 0.635506 3.025530 0.000224 0.266638 1.035288 0.000355
13+3 - 0.000135 0.Ix10642 0.000000 0.080263 0.311642 0.000107
Ba+2 0.000074 0.000352 0.000000 0.000044 0.000172 0.000000
81+3 0.000068 0.000325 0.000000 0.000001 0.000004 0.000000
Ca+2 0.024647 0.117371 0.000000 0.050340 0.195456 0.000068
Cd+2 0.000067 0.l-00320 0.000000 0.000159 0.000619 0.000000
CI- 0.003163 0.015034 0.000008 0.005424 0.021042 0.000014
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C03-2 1.242770 5.913663 0.001220 1.128055 4.379954 0.001504
Cr(TOTAL) 0.035967 0.17 1277 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 0.260499 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
K+ 1.096415 5.219836 0.000385 1.327461 5.157862 0.000500

La+3 0.010410 0.049572 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 0.000000 0.000000 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
N1+2 0.021794 0.101921 0.000495 0.000086 0.000020 0.000108
N02- 1.354414 6.447289 0.000698 1.559829 6.059939 0.000861
N03- 4.344527 20.654158 0.009333 6.329362 24.557934 0.014488

OH BOUND) 1.748240 8.324258 0.000297 0.274711 M6633 0.000366
OH- 0.201424 0.958261 0.000252 0.251582 0.976831 0.000335
Pb+2 0.011534 0.054916 0.000003 0.000091 0.000342 0.000004

Phosphor
components

0.040853 0.194443 0.000028 0.026038 0.101099 0.000035

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 3.375827 0.000831
Sr+2 0.001500 0.007143 0.000000 0.000039 0.000151 0.000000
Ti+4 0.000406 0.001934 0.000000 0.000638 0.002479 0.000001
TOC 2.874880 13.677296 0.003535 326 12.696283 0.004358

U(TOTAL) 0.121728 0.579682 0.000001 0.000868 0.003370 0.000001
Zn+2 0.000235 0.001118 0.000000 0.030679 0.119120 0.000041
Zr+4 0.266983 1.271405 0.000001 0.008245 0.032015 0.000011
H20 80.763931 8.482255 99.976817 79.669593 21.055781. 99.975139
H+ 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
C02 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000

Total Dissolved
Solids (Na
Excluded ) (wt%)

11.304045 53.744832 0.023039 15.716052 61.010697 0.024656

Total Suspended
Soaws (wc%)

4.000310 19.050061 0.000000 0.000004 0.000016 0.000000

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 informatlon when it becomes available
in the next revision.
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SoKdsl:hamde NobB Notes Note6

Ndec

1.iMOdelrepreseatsEnvebpeAcorwanVelereQuGedtnmeetProduGberatecf60MWLAWOkee.
2. Mcde2nprwrdsEnvMq»6oorwenmterequkedtomc+tpmNxtionrateoteOMVdIAwOhu. ' -
3. Abde3MprosentsEmeWpeCooecentrebrequtadbmMpmdus4mreteof3pMtqLAWgWa,
.Mtn<mum0eeratets12Omfor&rvdopeA40pnforEmeloPea.and3ppmfoqEmelopeC. . .
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6.6dtdsaUerergcutldvraelwWIplo6edetemdnadbyR6T. ' ' .

.. DenNqendSPedACOravdyUasedon0eetronWAW-1o1soW0onsolaememeladty. DeeinotlncludewqyhtpnantsoWs.
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^ • , .

PROCgSS DATA SHE

P
P esl No: 2489D

6: C
Bu8d1 No.; 18 edD rol

0

ET: Mechanical Pumo

Wute F f

PUWTlTEM No.

245904TF FEP rMP cooo66

nceNrate . '

7 Rev. A
RW 8

tESS DATA UNIe e 1(NO4 h,1 2 e eta 3 mode 4 ETC
Ce Nomn te4] gpn 1
Cs ted

- WM 3e A
Mlnlmum Pomd T sw^. . -F 69

_
59- 59

NonreLP
Pum a aratun

Deeisi sl Ndnul Pum T
'F -

J22 .
' 122
75.9

122
722
75.9

1 '
1

76.6
SPG atNommlPu Tempesture Ncte7 . 1.23 1.23 1.25
VMewl at Nomul Puffp!N Temperalura. oP 5.3 5.5 5b
Va rPreeaa 7. 1.3 72

inPreeaure N6Le5 Note5 Note6
D Pnuure 7l.8 16.6 1!,

CCMPCSLnON - -
Centenl 0.0. e of L ufd
SoNdt CerMtnl 7. wWM S t5 3 .
SoMds Ske mivone NoN 6 Nota 8 o1e 8

C Nete Note S Note

OOq: . . . .
1. Mode 7 repreaerts EmloPeA conomlraterequAed bmeel picdudlu i rale of 60 Mtld LAW plass.

Mode2represen4Eme1epe8onnornUaterequRedtomeetprodudion`eteof60MVdlAW9pees.
3. Mode3Leppexn6 Errvelope C ooteen4ate tepu6ed to meat PmducBon rate of 30 MVd LAW yea.
4. b8nimumBowrMe7s120PmforEmeWpeA,lgpmforErveiope8,end39PmADTEnvNopeC.
5. C4i9M prewdfe b be detemYned by earied LAW.ewPombrvandor.
e. SoBdsatzerengeendtlmnetpbUO6b0edetemiYadbyR6T.
7, D6mHyendSPed8o0ravi776asedonpslmMedAW781solWlors'afaamenioqt6y. DounotinqiLtlewei9MpeLnenL6oAds,

.
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24590-PTFdPB-MEVV-TFO0l, Rev 2
Forced Circulation Vacuum Evaporator System

PROCESS DATA SHEET: VESSEL & PUMPS

Plant Item No.
24590-PTF-MV-TLP-VSL-00009A
24590-PTF-MVTLPVSL-000098
2 V4590-PTF-M -TLP-PMP-00005A
24590-PTF-MV-TLP-PMP-00005B

Project RPP-WTP
Project No: 24590 Descri tion: Treated LAW SBS Condensate Receipt Vessels and Pum
Site: Hanford

Building No.: 10 ssociated Drawin : 24590-PTF-M5-V17T-00005

SUMMARY DATA Units Minimum Nominal Maximum

Batch Volume Gal N/A 80,000 N/A
Transfer Rate gpm 10 13 38
Rece' Rate gpm N/A 175 N/A
Fluid Temperature °F 68 113 167

S ' ic Gravity N/A 1.02 1.02 1.02
Viscosity CP 1 1 1

Internal Pressure psig -0.22 -0.14 0

Solids Content wt % 0.30 0.34 0.41

0 -R



24590-PTF-3pS-MEW-Tp001, Rev 2
Forced Circutation Vacuum Evaporator Syatem

PR CESSDATA SHEET: SYSTEM Ti.P
Project: RPP-WTP
Project No: 24590 Descri tion: Treated LAW Evaporation - S tem TLP
Site: Hanford

Building No.: 10 Associated Drawin : 24590-PTF-M5-V17T-00005
SUMMARY DATA Units Minimum Nominal Maximum

Treated LAW (TXP14)

Transfer Rate gpm 11.4 14.3 17.9

Fluid Temperature °F 59 77 113

Specific Gravity N/A 1.15 1.20 1.22

Viscosity cP 2.0 3.3 4.0
LAW SBS Condensate (RLD21)

^Batch Volume Gal N/A 80,000 N/A

Transfer Rate gpm 10 13 38

Receipt Rate gpm N/A 175 N/A

Fluid Temperature °F 68 113 167

Specific Gravity N/A 1.02 1.02 1.02

Viscosity cP 1 1 1
Thermal Conductivi BTU/ hr'ft"F) N/A 0.372 N/A

Treated LAW Concentrate (TLP02)

Transfer Rate gpm 5.6 9.2 13.7

Fluid Temperature °F 77 122 150

Specitic Gravity N/A 1.33 1.40 1.57

Viscosity cP 12.8 12.8 30.0.

Vapor Pressure torr 55 67 77

Thermal Conductivity BTU/(hr'ft-°F) N/A 0.397 0.399

D-9.
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APPENDIX E

Quality Level and Seismfc Category for
Evaporator Equipment
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245911-PTF-3PS-MEW-TP00_1, Rev 2

Foreed Cin:ulation Vacuum Evaporator System

TLP-PMP-00002AB, TLP-MTR-00002A/B, FEP-
ASD-00002A/B CM SC-III

Anttfoam Vessel AFR-THC-00001 CM SC-TV

AndfoamPumps AFR-PMP-00006,-00007,and-00008 CM SC-iV

diti i Skid
^P Steam Conditioning Skids CM SC-III

Steam Con on ng s TLP Steam Conditionin Skid CM SC-III
^P-VSL-00021, FEP-PMP-00010A/B

Retailer Steam Condensate
^-^ ^'-PMP-00011A/B CM SC-III

Transfer Stations
TLP-VSL-00047, TLP-PMP-00012AB CM SC-III

*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 exeeed the minimum safety requirements. These designations are not
necessarily reflected in their associated Buyer's P&1Ds.

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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24590-PTF3P5-MEVV-TP001, Rev 2
Forced Grculation Vacuum Evaporator System

APPENDIX G

HOT CELL REMOTE IMPACT WRENCH

G-1
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APPENDIX H

Deleted
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24890-PTF3PS-MEW-TPO61,'ReY2
Forced Circulatlon Vacuum Evaporator Systam

APPENDIX I

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 SKETCIj
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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-II EQUIPMENT
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24590-FTF-3FS-ME1N-Tpppl, Rev 2 'Forced t;irculatton Vacuum Evaporator System

I.ateral Dirplacements for the Soff Satructnre Interaction (SS1) Sdsmle Losds

Blevation VessellD Grid Lines &W N-S .

0 It PEP-SSP-00001A 1:8-9 0.307681 in. 0.319722 in.

0 ft FEP-SF.P-00001B J:10-10.5 0.308585 in. 0.313252 in.

56 ft FEP-SEP-00001A. 1:8-9 0.382427 in. 0.636880 in.

56 ft FBP-SEP-00001B 1:10-10,5 0.380884 in. .,0.650265 in.

Oft TId'-VSL-00002 B'-C: 2424.5 0.292882 in. 0300089 in.

41 ft TLP-VSL-00002 B-C: 24-245 0371610 in. 0.554610 in.

_2tLRdtSL.00002-.

0 ft TLP-SEP-00001 D:17.5 - 18.5 0.304947 in. 0.301389 in.

56 ft TLP-SBP-00001 D:17.5 -18.5 0.366472in. 0.657869 in.

Page tM',,



24590-PTF-3PS-MEW-TPON1, Rev 2
Forced Clrculation Vacvum Evaporator System

Page M-3



. ^ ^ . • , ^ .^ ^ . ^^ ' . 24590-PTF3P5-14EVb-TVOp4 ROV2 ", . . .

Forand Ctrculadcn Vaeuum Evaiwrator. Syatem

RP,P-WTP Pr6treatment Fa

2.4

iiity ISRS. ,
C

.
IJir.: 2^480-PTR.i0GSt5Ty000l Rev.zOA :

Ftm8w22pLi. JOtNf Eaat-West Reeponeae

1h813,H .
2

. • ---.'--. p,5%^+»ptr^g ' ,

3Y^ :

1%^ . , . • . . . .

^ .. . .^ 1.6 BY. ^ ' • . ^ . . . . .

c t^^

g• ^ ^ ^ ,

m ' ^ •
. . . ^L2 " . , . . " . ..

a , .

. . ^.^
..

•, j. • .

, ^ .
.

Od

- `

.0
0.1 05 .. 1 5' 10 50 100

Frequency(03) i :
. , ' : • ^•' ^ ^

' . • • : • '
M-4



• 24590-PYf-3PS•MEW-TP001, Rev 2 ^ . .
! Forced Circulation Vacuum EwaporatorSystem

RPP-WTP Pretreatmeht Pa Iity ISRS
.CatoNo; 24590-PTFSOCSt5T-0000 Rev:oa

A

23S^V^fl.WI1t JOiNT
Elsvaflop T71t
Und131i

82 p sx^

87C •
47CtDaf^ . . . . .
57G Damphg

m 7!i
SOY.=

e• . . •' .

' ^• .

u 16 :

-•.0.8 , . . , . •

. ^ ..

p •

9.1 40 1. 5 ^ to So too

Frs9ue+^Y(i4S) ^ • .. . .

, • • I ^_s . :



, • ' ^ . . . ' 24S99-PTF-3PS•ME1N-TP001^ Rav 2 ^ ^ . .
tt"1 ' Feroea Cirwladon vsKUnm Evapontoc 5ystem•%^ ^ • . ti... , .

RPP•WTP Peetceatment ^ ility ISRS
cnic sao:: 2a^'r^•snc.^sr.oa s, r^v. aa ::

2A

Fl0^ ST i
SCAe WALI JWNf EasFWatResponses I
EkYaflon 36VlL • _

• lkse 1Z5.H s •2

3!^ DBmpY^
;

a74
5Y^ _

^ 18

` 1 Wmp1n0

T-M ' 4+' • •
' at2 . • • .•

^

^

0.4
. .. I ^ . • •• .

0 0.5, t . 3 10 5Q. , 100
. . . 0.1 •

. . ^U8R0}/ (CpS^ . • • _ ^ , . . ^

^ i , .' ^ - • ^ • •









^ c ^ • I - 24S90-PTR-3PS-MEW-7VOO1, Rev 2 ^
^ Forced t9rculatton Vacuum EvaporaEorSysteen

. . - ^^ ^ . . . l.
..

RpP-WTP: Pretrea#ment Fa^111ty ISRS
' Csto ko« 2400-P'tFSGCSt51Rew QA

1.8 . .

BABVJALL.d01NT EaskvaeetResyoom .
PJp^va'Gan 0 R'

t5

o^^
1 :

;. ,. .
%o°^°^o ^

.-. . ^.z ^^
nr^c^ . •.

^• ^

• 8os •' •

^ ^ = . . . ^ •
^os • . . .

• . • • ••

. ^

o.s
,.

ee,1 OS a . . 5. 10 59 1W.
Freqnenoy(ops)

;:^ . ^ ^ ^ • " • ^ ^ - tir-io •. . .



^ ^ ^ ' • - - 24590-PTF-3P5-MEVWTPOO1,Rev2 ; : . .
Forced Circulation Vacuum EvaPorator System . .

.i

.

RPP-WTP Pretreatment F ciiity ISRS
CeFc tia: 24590-PTF-SOC-615T-9 05. ReY.BA • ^

2

A9t.A9-W LI. JOINT Nor"ouih ReaPontet -
^IwaNOn a tt ^
ucurt.l. ;

.. -

tb p^G

. . 22966^Osm^WHQ9 • ' .

.
. , . • • . • •^ •

3% DamphQ
. ^ .

F

D^mpYlp .471 . ' ' .
Sy.OmnplnD

v ' ^^ - ^
. _

. .. .

- . .. .

1 12
•

. . ^.d
q

. . .. ..

^ 0.8

y .

. , '• , '
OA

• . ' . .
••

.

, .
0 . 10 . 50, i . 100

fYeQuencY(c17)
'; • . .. . .^ . -^.

•
'

.. . , ,̂ . M`1' .





. .

24590-PTF-3PS-MEYV-TPOO1,Rev 2
RorceQqrculationVaeuumEvaporatorSyetem^ i ^^ . i. - ^ . . ti,^ ^ • . .

RPP-WTP Pretreatment Fa^ility ISRS
Calc No.t 245WP74OC$15t-0 ooQs , Rev. OA

is
Ftgtxe 8 • • . •. . • .

SLAg-WALS:JOJN7 NoetlrSoulhRcspooses
Elsweon O1b . ^

-• Une125^1 .. .

0.6Y. DampUp

^ .. ^ . 32}L7Gflempig^ . . ! ^ ' . : .•^ ^ . .

'
Dwr*4

'
o^G 0ampk^o '

o: • . .. .. •

S o,^^ . . .
. . .

.. .". ^ ^ •

. m as. . .; .
. ^ • • .. .^... . .

0as
.. , . :

^ ..•

- •o . .
at as ioo. • :

Frequenay(oPs) : : '. .
. . . , . . . • .. . . • . . . .

^ a • . . . M^3



: .. ---._. .. -----
, .

24590-PTF-3PS-NEVV-7P091, Rev 2
Forced Circulatlon Vacuum Evaporator 9yatem

RPP-WTP Pretr.eatment Fadilify ISRS :
Cate No» 248904nFSOGSiST-000as, ReV. OA

• -is .

3. JWN7 EasFWeetResponses

i . .' .. ' . I.k+s309 . . :. .. , . .

1.8

^ . . B.6Yi DampLig • . ' . ' ^ , .
2%:DunpUq'

• . 3Y Damq6W
' • 4%;Oanpbq

..12
5%Oaeqftnp...

. . ^ ^ .
i . c 1C'^.'kl'.i^-..y

_ a • : .. . ..

. .8 . ,

. : •

. . • ^ '. ^ ^ . ' • ^ . . . -
' . . ' . .. , .

' I. ' .O . . . . ^ .. .

^ • 0.1 - . ^-0.;..^, - • t • . ' 5 18^^ ^ : . ^50 tao - • •
Fteqnenoy (oPs). . .

. ' i : - . •
! • . ' :

. . . . • . . . .





.r .
'

•,
•

i
.

RPP=
. ' , • c^

4.8
Flguroii5
9M ONLY, YaNdReepmts0s
Elpvatfon 55,R

• ^ (Cht•JdUnc)M58_G•E•172o:.
4 . ..

^• _ . . . 27GDIDfqf6lq
ftnpbg

Q
604 oampFp^ ^̂'

'• 8

2.4 •

R

..,

^
•N t.6

• . .
.
_ • ,; ..

PmtCeaft11@lit'

+ ,
I

.+.

0

. . . . . "UOflCjf (CpS)

. . ^

. . p,t-i6



. . " . . . . . . .
. ._»_ - . _ _ _ , . ^

1. . . ' ^ ^ ^ . . . . . . . . ' ^^ 24590-PTF-3P5-MElN-TP001, Rev 2
, . : . ^ ^ . .`"'• ^ ^ ^ f•oraed.CircvlationVacuumEvaporatorSysbem

RPP-WTP Pretreatment Fa itity 1SRS
csto No.: 2459QP'C^,SaCS78T , Rev.OA

7.s

Ftgura izt
S[AB ON4Y, VetOral Reeponea .. i

(CraottIIlnc) t66Ji 47-12 • .

I. . .."
j

'. . 6 0.5Y. DampNp
2%;Damp(np •

. ^
. . ' " , 4%;^0 •• ^ . . . .

. ^ . ^ ^^ . - . . ^ . .
y

-
.,..' ^ ' . _ . .

: ,. • F_^ ^ ^ . . . ' ^ . . . .

u. "

.". . "•d " ^" " " .

. i.^ . • :
. . ... ... ^

0
0.1 OS: . , : 5 10 . . 50 100 .

F'eW°Mr(°m); . . .. . . , . ...• . . . ^. . .. . • , .. ^. . . . . , • • ^.. ^.: ..
M-try

• ' ^ ^ i



. . . ., ' . ^ ; ^ . . ' . ^ ' 24590-PTF-3P5-ME1N-[PUO1,Rtiw2

: ^.,, . ^ . . ^ ^ ^• . • ' ' PorcedCirculatlonYacuumEvaPonWeSlrst°m
i • . .

.. . . . . . _ • ... .

RPP-WTP Pretreatment Fa#i[ity ISRS
c* No.: xesao-Prt--soc-s^sr^, i^ev: cd,o

. 8;. .
; ;.

^ a
^^ . •

. ._^ •. .• .
. . • . 4 , . . . _

^ . . ^ • ' . . ' ' , .

N. '

.. ^
O

0.1
. I

:•



. •ti1

<

S

a

^. a

N

III

„-

i

. •

. .

, • _... - .

. . . . • ^',^i . i . 24590-PTF-3P5-MEW-TP001, Rev 2

Forcat! Grculation Vecuum EvaPc*ator Syst+em

RPP-WTP Pretreatmetlt Facitlty ISRS
Calo No : 24540 PTFSOC 315T-COCOS. Rev.^bA '

: , C,S'h Demft
2% Damptrip
99. DarnptV
4% namphp •

DL6 _ ^ Damp
1C%Oamphp

2

a

A

I I 1•I

10 So ^m

L.^
. 0.5 7

rrequency(Cpal



1

,' . •

• V

^ d .

0

•

m

Y

. v,

. , - ^ • '
. . . . r ` . : . . .

. . . ' 24590-PTF3P5-MEYWTP001. Rev 2

r•orced c9Kulatdon Vacuum Evaporator System

RPP-WTP Pr.etreatmertt. FaPility }SRS.
Caic Noe 2Q690•P^C-316T•00Db6, Rev. OA

Mpbg
Mft

R1 • 0.5 M t . 6•: 10 so !00
FrequeMCY(cPs) ; . •



^ • • • . . . . • ' ^.r' • 24590-PTF'3PSMEW-TPO03, Rev 2

. . • . ; : yrced Circulatlon Yacuum Evaporabor System

RPP-W`('P% Pretreatment Fac^iCity i3RS
caic wo.: 24s^aP^r^•soc4tsr-ooos, aa, on '^ •:

. .. • . .^

o,.
^ : .^.

^

^.

ba

0
C



. ' ^ • ^ ^
. ^ ^ . . . . ,..: ^ 2A590-PTF-3P5-NEVY-TPOOls Rev 2 . . . .

Forced Circutation Yaaum Evaporator. Syatem

RPP-W3P Pretreatment FaOIlity IS
Calc No. 24590-P7FSOCSf5T4O005, Rew OA

2R

2

1.8^
V

. ^

.^

I

t2

II . •

. . DA

OA



, ' -• . . . . 24590-PTP-3PSMEVV-TP001f Rsv2
Foroad Ctreutation Vacuum EvaparaWr SyaGem • . .....:

RPP-Wt'i'' PretrOatritient FalcNity'1SRS
Caic No.: 24S80-PTFSOCSIST-0OOpS, Rev 0A

^.
c
0

^
N

SU^HONLY, Ver6ea(RaopMSes
E(BVa6m1561t ^. ,
(COmp Sat) FJ.SB0-E2430

15

0,5x Oamph?
2N. Oamping
376 iktnp4:g
4% Damptng

12 .
'S%Damp!rg . . .
7% DarnpIn9

n.^h¢ •10%

•

. ,' • ., . i

6 !

I
i .

.

3
, i

• i^
. .

0
A.1 " OS 1 . _- 5 : Sd



Forced ctrcul^aNonva^wuEnp^orato^r.Synte
2

• . . i .^
; . -.-- ., - . ..

RPP-WTP Pretreatment Faoiltty iSRS.
ca[c No.: 2359aPTRSCGS16i-OODAs, Rev: oa

Froquenay (cps)

^ : .. - ' . • Ma`F







(.. . . . ^ • • ^ , : . ; - 2459o-PTF-3P5-MEVV-TP001, Rev 2

. - - • . ^ Foraed Circulation Vaeuum Evaporator S^rs6rm

. RPP=WTP. Prefr,eatment FaCility.ESAS ^- .
Calc No.: 2459047TFS4CS137-00045, ReV.'pA

^ • g

ê.

. ^

a
N



^

y

I

In

Wv U,

O

;,R

. ^

^r' ^^
.^^.,.-^Q .
^ '

^

^W
.. • • •

.a•N^
L

' • ft IH
. 1

;

^ !



--^--

^ • . . _ • . ' ^ •. ^ . . . • 24590-PTF-3P5-MEVV-TP003, Rev 2 . ^ .
' . . •.^ , " Forced Circula8on Vacaum Evapora4or. byatam

RPP-WTP PreUvatmenf PalciCrry ISRS
Caic Na: 24584PTFSOCStb700tl^5, P^.w. DA

• S

Flpuro 27
SYAB WAtLJ01NT Verlkal Reepouax . ,
Ebvdton 77 R
Ltna30,6

.
^

2 . 0.5% DunplttQ , .
arov .

^=
^^5. :

. . .
. .

•

>.5

e



24590-PTF3P5-MEW-TP001, Rat 2
. . 1 . . ' . . - ' . ^ '• : • - . Foraed Circulation Vaouum Evapora6orSyatem

RPP-WTP Pretreatment P*iifty 1SR3.. .. :. .
CaIo tio:s 24580-P1IF004SIST-OOOb6, Rev.OA . ' .

3% OwnpErp

• 5%12 ^^
7%

'JG

.9 ,

.8

. , ^ • .

3
^. ' • . . .

0L
0.1



24590-p7F-3PS-MEVV-TV001, Rev. 2
Forced Circulation Vacuum Evaporator System

APPENDIX N

Deleted

n-i



24590-PTF-3PS-MEW-'fP001, Rev 2 ^
Forced qrcolatlon Vacuum Evaporator System

APPENDIX O

Nondestructive Examination (NDE) of Fabricated Pipe Welds

o-1.



24590-PTF-3P5-MEIN-TP001, Rev 2 ^
Forced CinculatiOn Vacuum Evaporator System

, • . .

Non-Destructive Examination (NDE) of Fabrf4ated Pfpe Welft

AS1YII B31.3 Process Poing

Narmal Normal

Cat.D FialdSerelte SGddBervtee Catbl Cat.M

Lea than (9u:1500 Bhey,Cdls Dual Containmeut AD Others

^e
ofWetd

.Qm 1500 and Caeatar 3naer pipe J sket

Cirtka:dRSlta:•`'dda
100Y.VT 10096Yf 10095VT

1•.G
V*UP_T

100^.
VTd<RT

t0
cl
7LVT
ohR'S

100YoVT

YsRl 100 961ZT 1 20 Ye Y17MT

Braaeh Connedba Wdds ioo%VT•
mdblOetWeldsin¢Iodia=
$oeYetandAttsehment 1005SVT

. .
1QDYoVT

•
IOO SSVT

106Y.

W

1009L
^.p, 1 ./.VT Y^ PTlMT20

WddeYor BrwcL . ^ ^?
Retnforeemeat^aad
So . rt'PVddt
NOTBSs . -
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Manufacturers Standard Coating Data Sheet..
TheSfiLiERpeoposeathefo7bwmgMannfacb+rtcsStandard(Mf$ SldJoralte:natecoatingsyataftttnt9a
suitable fbr the cxpouua conditioaa of nbxl iteme and eqaiptoent inndiati^ andnon^fddiaqon ueat ,

1. EqaipsneMDetcr[pNon: '
A.TagNmnber
ra• [^ha/.w• wu. y wwny »uw.....y.•.aq ..«.

C Daig,JOpaatingTeaqtasiwea deai^mfe°For°C._ ....»..».... °F °C.

D. Does Equipment Receive Steam out ('KedfW), Tempetabue °C
S• LuutafedfIIninwlated
F. F'ueproofmg (YeeI1Vo) .
G. Carbon Steel (CS). Stainless Steel (SS), other (I.iot)
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Design Evolution Inputs
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24590-PTF-3PS-MEW-TP001, Rev 2
Forced Circvhtton Vacuum Evaporator System

T.1 Recirculatton Puauu Remote Connector DestQn Inouts

Design Input #1: The Hanford connector loads are 20001bs resultant force and 2900 ft-]bs resultant

Design Input #2: See attached reference # 2 for Staubli connector drawings. It is recononncnded to use
connector types as shown on drawings S-01162803-A and 9-01142503A for power and signal. Also
see sketches provided in this section T.1 for additional design inputs. The Staubli connector force
rcquitement is 4001bf in any direction.

Design Input #3: For seal water and grease connections, the male plug located on the pump seala which
has been called out as a Staubli part number RHE 19.6204/IC will change to Staubli part numba N 011
612 04. See sketches # 5-01249904•F, # 5-00122805-A, # 8-00119705-13, and S-111610-04-D
provided'm this section. The Staubli Fluids Connector shall use Keying #35 for for the seal water and
grease connuection.

Design Input #4: Remote impact wrench speeification on studs
a) Loosen 750 ft-lbs
b) Tighten 400 t 251R-Ibs
c) Range 100 - 400 ft-lbs

Drsign lnput #5: Recirculationpump shall be designed to incorporate remote grease application to
thrust beatmg.

T- 2
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. Mechanical cannecior Is 316L stainless steel with ettryiene propylene soft 00.ring seals.

4^x^ca^aac^Qa r^^psr^naQ^s.
. Working temperature -25°C + 150'C (-4°F up to 3029F)

• SocketvaMng unvalved '

' . Plug valving unvahred (straight through bare)

Seals Iubrica6an STAUBU G 0 Wbricerit (valklarted for use In nudear
envlronmenf by ED.F)

Plug vreight 0550 Kg(126 Lb) - ' • •

.. . Sodcet weight 1-800Kg(3-91 tb) . . • , . . . .

. Dust cap weight 0:300Kq (D.66 Lb)

-• Connection strength • 8gN (wlthout pressure)- '

. . Disconneotion strength • . . - SON (witAout pressure) .

.. Idortification Manuladurr'sname, part number and week and year of .
manufacturing engraved on male and famale connecEors

• Padcaging Smgle unk In sealed piastlc bag. • . .

paa4c^^^oap^

®P o
N 011 611 04 Female connactor . '
N 011 612 04 Male connector
N 001 130 05 Male connector dust cap

SMUbGresenres rhe right hi modqypraduct wMlprRprlarnoNce.
This techNCal data sheet has been lsaue for a given job,' therefirti•tfits document cannot be reproduced noc
dtac7oaed wlUmut Steub®'s SakteeeuRwrirallon--

4/4

This document is the ecdusive propaNY Wrnten : Pastore Le : 28I01/05 Chedrod : Ctrappaz Le : 28101105
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Ti Reboller Grayloc Backing Plate

Design Input: It is acceptable design that the Grayloc backing plates for the 24" diameter process inlet
of the reboilers FEP-RBLR-00001A/1B and TLP-RBLR-00001 canbe installed after rebofler has after
reboiler has been transported through airlock (inside hotcell). Furthermnre, the Grayloc backing plate
for the 18" diameter steam inlet ofthe.reboiler TLP-RBLR-00001 can also be installed after the TLP
reboiler has been through airlock.

T.3 Floor loadine

Design Input: 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 be acceptable.

Allowable Uniform Floor Loading Directly Under Skid Footprint

Equipment Location Weight SloidFootPrint UnlformLoad
(Operating + Floor Area (Operating)

Skid) (t't=) (IbsJftz)

FEP-SEP-00001A J: 8-9 134,500 400 336
0'-0'

FEP-SEP-00001B J: 10-11 134,500 400 336
(0' 0')

TLP-SEP-00001 D: 18 134,500 400 336
0'-0'

FEP Condenser Skid A K-L : 8 70,000 179 391
56'-0")

FEP Condenser Skid B K-L : 10-11 70,000 179 391
56'-0"^

TLP Condenser Skid D-E: 19-20 70,000 179 391
56'-0'"1

FEP-VSL-00005 M: 7-8 45,100 66 683
0'-0'1

TLPVSL-00002 B : 2425 24,000/4 1 6000
0'-0'

AFIt-TK-00001 G-H : 9-10 24,000 40 600
77,-0„

AFR Pump Skid G-H : 9-10 415 12 35
77'-0'

Note: Uniform load (Ibs/ = Total Equipment Weight (lbs) / Foot Print Area (it)
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TA Surface Finish for Eauinment In the Hot Cell

Design Input #1: A surface finish of 125 micro-inches is required for non-rotat'vmg parts such as
reboiler, support stands, recaculafion puap, recirculation piping, and lifting yokes: The surface finish of
125 micro inches shall be applied to machined surfaces not all surfaces

Design Input #2: A surface finish of 63 micro-inehes is required for rotating parts such as punp shaft
and impeller.

T.5 Manipulator Capability for Seoarator Vessel Head Crane

Design Input: There will be no manipulator capability for the crane on the 56-ft elevation for separator
vessel head remmvaL The current plan is to install a monorail and hoist when there is a needto replace
separator demister pads.

T.6 Aaial Flow Pump ASDs

Design.lnput: 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-o0009 will be installed in the MCC room P-0315 on the 56'-0"
elevation. These MCC roorrs are designed as R2/C2 as shown on the drawings 24590-PTF-POIT-00003
and 24590-PTF-PO 1T-00004. The temperature range for these MCC rooms is between 59-113 OF and
the humidity range of 5- 85 %.

T.7 Instrumentation

Design Input #1 - F7na! Instrument Location Drawings:

Seller is no longer required to provide instrument location and mounting information on the datasheet.
instrumcnt location and mounting information will be completed by Buyer as required on the. data
sheets.

Design Input #1- BNIInstrument Details:

Seller 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 manufacturer's model number since they will
be addressed at the 90% design milestone. Seller shall provide the following IBcC information at 60%
desigs

1) An Instrument Index that includes the type of instrument, service description, calibration range, tag
nrwber, signal type, P&ID number and data sheet number.

2) Data Sheets as supplied with the contractpackage completed with as much information as is avaiLible,
including tag numbers, calibration range, instrument range and specific process parameters, etc.

3) Logic diagrarns which complement the system description.

T- lb
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Ti Off-¢as pipine Condenser Intra-Skid Pinin

Design Input: No insulation is required for off-gas piping and condenser intra-sldd piping. These pipes
are in restrictive rooms where no persornnel enter during evaporator system operations.

T.9 Separator Vesseis

Design Input #1: Separator Vessel Lower Frame:

No internal components are allowed except the use of Nelson studs on the lower ten inches of the inside
surface. Seller shall provide minimumamount of grouting requirements to provide adequate stiffness for
the lower frame of solid ring of 1 S-inchcs high and 19-feet square

Design Input #2: External Ring for Spray Nozzles:

Seller shall design and provide external rings for both the upper and lower denrister pad spray nozzles.
These extemal rings shall be connected together to provide an accessible connection at approximately
48'-0" plant elevation.

T.10 FEP Condensate vessel

Desigri Input: Seller shall provide a separate FEP condensate vessel support ring plate to interface
properly with floor embeds. The ring plate will be field welded to embedded plates on both sides.
Vessel skirt will be filed welded to ring plate at exterior face only withpartial penetration and fillet
welds.

T.11 Eauivalent Leneths for Centrifueal Pumos

The piping equivalent length is provided. on the table below for pump sizing calculation. Please be
advised that the bounding values have incorporated the line size changes. However, the flow resistance
due to flow restriction orifice, backpressure control valve, discharge spray nozzle has not incorporated
into the bounding values because they are to be sized by Seller. Seller shall include these flow resistance
in their pump sizing calculation.

For discharge lines frompumps TLP-PMP-00002A/B to separator vessel (TLPSEP-00001) and from
pumps PEP-PMP-00006A/H, FANP shall also add a flow resistance of 5 psi due to Mr'lhp ore filter in the
calculation. For discharge line from TLP-PMP-00005A/B to sampler, Seller shall also include sample
delivery pressure of 5 psig.

T 17
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-71
T.12 Eonivaleut I.enaths for Rotb Trunsfer Station Pumu

The equivalent length is provided in the table below:

Deacription From To •Bouadiug oatnes (ft)
B .L an

Di PEP A SR1D 9A pump- SCW Stoza e Tank 2200 . 60

e HEP A SSID 9APnm Steam Cond. S1rid 6A 600 80

-Disaltargo FEP B SKID 9B Ptn6p SCW Stom e Tank 2000 60

Dlaohaz e PEP B SKIn 9A Steam Cond. Sldd 6B 700 80

Disclurge, TLP SKID F=P SCW S Tank 720 60.

D• FEPB SKID 9A P Steam Cond. Skid S 1130 100

1.13 Standard XickOff Plate

Design Input: Buyer will provide Seller. 2" and 4" PilRE7C nozzle with square standard ldck-offplate
per drawing 24590-W1'P-M61-P23T-Om040 for PEPRT.P rehoilers.

PageT-19 ^
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