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24590-WTP-RPT-ENV-10-001, Rev 0 
Constituents of Potential Concern for the WTP Air and Dangerous Wast e Permits 

Table C-2 Original L ist of Toxic A ir Pollutants (669 constituents) 
Former Class Class A or B 
A orB TAP TAPs that RDQO 

and Retained Appear on Input 
by WAC OtherRDQO Update TWINS/ 

CAS# Constituent Update• lnout Listsb List c BBld 
7440-48-4a Cobalt as Co metal dust and fume X 

7440-50-8C Copper, Dusts and mists, as Cu X 

74-90-8 Hydrogen cyan ide X 

75-44-5 Phosgene X 

7550-45-0 Titanium tetrachloride X 

75-56-9 Propylene oxide X 

759-73-9 N-N itroso-N-ethylurea X 

76-06-2 Chlorop icrin X 

7647-0 1-0 Hydrogen chloride X 

7664-38-2 Phosphoric acid X 

7664-39-3 Hydrogen fluoride X 

7664-93-9 Sulfuric acid X 

7758-97-6 Lead chromate, as Cr X 

7782-41-4 Fluorine X 

7782-49-2C Selenium compounds, as Se X 

7782-50-5 Chlorine X 

7783-06-4 Hydrogen sulfide X 

7783-07-5 Hydrogen se lenide, as Se X 

7784-42-1 Arsine X 

7803-51-2 Phosphine X 

79-06-1 Acrylamide X X X 

79-44-7 Dimethylcarbamoyl chloride X 

80-62-6 Methyl methacrylate X X X 

822-06-0 Hexamethylene di isocyanate X 

838-88-0 4,4'-Methy lenebis(2-methy Ian i Ii ne) X 

85-44-9 Phtha lic anhydride X X X 

90-04-0 o-Anisidine X X 

924-16-3 N-Nitrosodi-n-butylamine X X X 

92-67-1 4-Aminobiphenyl X X X 
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Constituents of Potential Concern for the WTP Air and Dangerous Waste Permits 

Table C-2 Original List of Toxic Air Pollu tants (669 constituents) 
Former Class Class A or B 
AorBTAP TAPs that RDQO 

and Retained Appear on Input 
by WAC OtherRDQO Update TWINS/ 

CAS# Constituent Update• lnput Listsb List c BBi d 

92-87-5 Benzidine X 

95-53-4 o-Toluidine (2-methylaniline) X 

95-80-7 Toluene-2,4-diamine X 

96-09-3 Styrene oxide X 

96-12-8 1,2-Dibromo-3-chloropropane X X X 

96- 18-4 1,2,3-Trichloropropane X X X 

96-45-7 Ethylenethiourea X 

97-56-3 o-Aminoazoto luene X 

NA22 Fine mineral fibers X 

I 00-01-6 4-Nitroanil ine X X 

100-02-7 4-Nitrophenol X X X 

108-94-1 Cyclohexanone X X X 

110-86-1 Pyridine X X X 

11 4-26- 1 Propoxur X X 

120-82- 1 1,2,4-Trichlorobenzene X X X 

122-39-4 N,N-Diphenylamine X X 

126-98-7 2-Methyl-2-propenen itrile X X 

126-99-8 Chloroprene X X 

131-11 -3 Dimethyl phthalate X X 

141-78-6 Acetic acid ethyl ester X X X 

1563-66-2 Carbofuran X X 

16752-77-5 Methomyl X X 

17804-35-2 Benomyl X X 

298-00-0 Methyl parathion X X 

298-02-2 Phorate X X 

51-28-5 2,4-Dinitrophenol X X 

534-52- 1 4,6-Dinitro-o-cresol X X 

56-38-2 Parathion X X 

57-12-5 Cyanide X X 
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Constituents of Potential Concern for the WTP Air and Dangerous Waste Permits 

Table C-2 Orie in al List of Toxic A ir Pollutants (669 constituents) 
Former Class Class A or B 
AorB TAP TAPs that RDQO 

and Retained Appear on Input 
by WAC OtherRDQO Update TWINS/ 

CAS# Constituent Update" Input Listsb List c BBi d 

60-29-7 Ethyl ether X X X 

63-25-2 Carbary I X X 

67-64-1 2-Propanone (Acetone) X X X 

7 1-36-3 n-Butyl alcohol X X X 

72-20-8 Endrin X X 

72-43-5 Methoxychlor X X 

7440-22-4 Silver X X 

7440-47-3 Chrom ium X X 

74-88-4 lodomethane X X 

75-69-4 Trichlorofl uoromethane X X X 

75-71-8 Dich lorodiflu oromethane X X 

76-1 3-1 1,2,2-Trichlorotri flu oroethane X X X 

78-83- 1 2-Methylpropyl alcohol X X X 

82-68-8 Pentachloronitrobenzene (PCNB) X X 

84-66-2 Diethyl phthalate X X 

84-74-2 D i-n-butylphthalate X X X 

93 -76-5 2,4,5-T X X 

94-75-7 2,4-D X X 

95-50- 1 1,2-Dichlorobenzene X X X 

95-95-4 2,4,5-Trichlorophenol X X X 

98-86-2 Acetophenone X X 

98-95-3 N itrobenzene X X X 

I 06-50-3 p-Phenylenedi amine X 

123-3 1-9 Hydroq uinone X 

134-32-7 alpha- aphthylamine X 

504-29-0 2-Aminopyridine X 

528-29-0 Din itrobenzene, a ll isomers X 

54-1 1-5 Nicotine X 
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Table C-2 Original List of Toxic Air Pollutants (669 constituents) 
Former Class Class A or B 
A orB TAP TAPs that RDQO 

and Retained Appear on Input 
by WAC Other RDQO Update TWINS/ 

CAS# Constituent Update• Input Listsb List c BBi d 
7429-90-5 Aluminum X 

75-52-5 N itromethane X 

126-73 -8 Tributyl phosphate X 

128-37-0 2,6-Bis(tert-buty l)-4-methylphenol X 

59 1-78-6 2-Hexanone X 

60-34-4 Methylhydrazine 
92-52-4 1,1 ' -Biphenyl 

75-50-3 Trimethylamine 

100-00-5 p-Nitrochlorobenzene e 

I 06-35-4 3-Heptanone 
106-97-8 Butane 
107-87-9 2-Pentanone 

108-87-2 Methylcyclohexane 
109-66-0 n-Pentane 
109-99-9 Tetrahydrofu ran 
11 0- 12-3 5-Methyl-2-hexanone 

11 0-43 -0 2-Heptanone 
110-83-8 Cyclohexene 

111 -65-9 n-Octane 

111-84-2 n-Nonane 

123-19-3 4-Heptanone 

123-38-6 n-Propionaldehyde 

123-86-4 Acetic acid n-butyl ester 

132 1-64-8 Pentachloronaphthalene 

1335-87- 1 Hexachloronaphthalene 
1335-88-2 Tetrachloronaphthalene 

142-82-5 n-Heptane 

144-62-7 Oxa lic ac id 

2234- 13- 1 Octachloronaphthalene 
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by WAC Other RDQO Update TWI S/ 

CAS# Constituent Update• Input Listsb List c BBid 
287-92-3 Cyclopentane 

3825-26-1 Ammonium perfluorooctanoate 

4170-30-3 2-Butenaldehyde 

563-80-4 3-Methyl-2-butanone 

627-13-4 Nitric acid, propyl ester 

64-17-5 Ethyl alcohol 

64-18-6 Formic acid 

64-19-7 Acetic ac id 

684-16-2 Hex a fl uoroacetone 
7 1-23-8 n-Propyl alcohol 

75-43-4 Dichlorofluoromethane 

75-65-0 2-Methyl-2-propanol 

76-14-2 1,2-Dichloro- I, 1,2,2-tetrafluoroethane 

78-92-2 1-Methylpropyl alcohol 

88-89-1 Picric acid 

96-22-0 3-Pentanone 

7440-16-6 Rhodium Meta l 

7440-31-5 Tin, oxide & inorganic except SnH4 

7440-50-8 Copper 

7553-56-2 Iodine 

101-84-8 Diphenyl ether 

I 07-18-6 2-Propen-1-ol 

107-31-3 Fannie acid, methyl ester 

107-66-4 Dibutylphosphate 

I 08-03-2 1-Nitropropane 

I 08-20-3 Bis(isopropyl) ether 

I 08-93-0 Cyclohexanol 

110-62-3 n-Valeraldehyde 

121-69-7 Dimethylaniline 

Page C-31 
24590-PADC-F00041 Rev 6 (1/22/2009) 



24590-WTP-RPT-ENV-10-001, Rev 0 
Constituents of Potential Concern for the WTP Air and Dangerous Waste Permits 

Table C-2 Ori2inal List of Toxic Air Pollutants (669 constituents) 
Former Class Class A or B 
A orB TAP TAPs that RDQO 

and Retained Appear on Input 
by WAC OtherRDQO Update TWINS/ 

CAS# Constituent Update" Input Listsb List c BBid 
123-51-3 3-Methyl-1-butanol 
127-1 9-5 N,N-Dimethylacetamide 
1321-65-9 Trichloronaphthalene 
132-64-9 Dibenzofuran 
141 -79-7 4-Methyl-3-penten-2-one 
1582-09-8 Trifluralin 
25551-13-7 Trimethyl benzene 
26 140-60-3 Terphenyls 
540-59-0 1,2-Dichloroethylene 
540-84- 1 2,2,4-Trimethylpentane 
603-34-9 Triphenyl amine 
74-97-5 Bromoch loromethane 
74-99-7 Methylacetylene 
75- 12-7 Fonnamide 
75-55-8 2-Methylaziridine 
75-61-6 Difluorodibromomethane 
75-63-8 Trifluorobromomethane 
75-99-0 2,2-Dichloropropionic ac id 
76-03-9 Trichloroacetic ac id 
76- 11-9 I , I , l ,2-Tetrachloro-2,2-difluoroethane 
76-1 2-0 I , 1,2,2-Tetrachloro- l ,2-difluoroethane 

76-1 5-3 Chloropentafluoroethane 

79-09-4 Propanoic acid 
79-20-9 Methyl acetate 
88-72-2 Nitrotoluene 
91-22-5 Quinoline 
92-93-3 4-Nitrobiphenyl 
95- 13-6 Indene 
95-49-8 o-Chlorotoluene 
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CAS# 
96-69-5 

98-51-1 

98-83-9 

I 0025-67-9 

10025-87-3 

10026- 13-8 

I 0035-10-6 

100-37-8 

I 00-61-8 

100-63-0 

I 00-74-3 

10102-43-9 

I 0210-68-1 

I 02-54-5 

I 02-81-8 

10294-33-4 

105-46-4 

I 05-60-2 

I 05-60-2a 

106-49-0 

106-51-4 

106-87-6 

I 06-92-3 

107-07-3 

107- 15-3 

107-19-7 

107-20-0 

107-41-5 

I 07-49-3 

24590-WTP-RPT-ENV-10-001, Rev 0 
Constituents of Potential Concern for the WTP Air and Dangerous Waste Permits 

Original List of Toxic Air Pollutants (669 constituents) 
Former Class Class A or B 
AorBTAP TAPs that RDQO 

and Retained Appear on Input 
by WAC OtherRDQO Update TWI S/ 

Constituent Update• Input Listsb List c BBi d 

Bis(3-tert-butyl-4-hydroxy-6-methyl-phenyl) sulfide 

p-tert-Butyltoluene 

Methyl styrene 

Sulfur monochloride 

Phosphorus oxychloride 

Phosphorus pentachloride 

Hydrogen bromide 

Diethylaminoethano l 

N-Methylbenzenamine 

Phenylhydrazine 

N-Ethylmorpholine 

itr ic oxide 

Cobalt carbonyl as Co 

Dicyclopentadienyl iron 

2-N-Dibutylaminoethanol 

Boron tribromide 

sec-Butyl acetate 

Caprolactam, vapor 

Capro lactam, dust 

p-Toluid ine 

p-Benzoquinone 

Vinyl cyclohexene dioxide 

Ally! glycidyl ether 

Ethylene chlorohydrin 

Ethylene diamine 

Propargy l alcohol 

Chloroaceta ldehyde 

Hexylene glyco l 

Tetraethyl pyrophosphate 
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Constituents of Potential Concern for the WTP Air and Dangerous Waste Permits 

Table C-2 Original List of Toxic Air Pollutants (669 constituents) 
Former Class Class A or B 
A orBTAP TAPs that RDQO 

and Retained Appear on Input 
by WAC Other RDQO Update TWI S I 

CAS# Constituent Update" Input Listsb List c BBI d 

108- 11-2 Methyl isobutyl carbinol 

I 08- 18-9 Di isopropylamine 

I 08-2 1-4 lsopropyl acetate 

108-24-7 Acetic anhydr ide 

108-43-0 Chlorophenols 

108-44-1 m-Toluidine 

108-46-3 Resorcinol ( 1,3-Benzenediol) 

I 08-83 -8 Diisobutyl ketone 

108-84-9 sec-Hexyl acetate 

I 08-9 1-8 Cyclohexylamine 
I 08-98-5 Thiophenol 

I 09-59-1 Isopropoxyethanol 

109-60-4 n-Propyl acetate 

109-73-9 n-Butylamine 

109-79-5 n-Butyl mercaptan 

I 09-87-5 Methylal 

I 09-89-7 Diethylamine 

109-94-4 Ethyl formate 

110-1 9-0 Isobutyl acetate 

110-54-30 Hexane, other isomers 

110-9 1-8 Morpholine 

111 -40-0 Diethylene triamine 

111 -46-6D Glycol ethers 

11 5-29-7 Endosulfan 

11 5-86-6 Triphenyl phosphate 

115-90-2 Fensulfo thion 

118-52-5 l ,3-Dichloro-5 ,5-Dimethyl hydantoin 

118-96-7 2,4,6-Trinitroto luene 

11 89-85-1 tert-Butyl chromate, as CrO3 

Page C-34 
24590-PADC-F00041 Rev 6 (1/22/2009) 



24590-WTP-RPT-ENV-10-001, Rev 0 
Constituents of Potential Concern for the WTP Air and Dangerous Waste Permits 

Table C-2 Original List of Toxic Air Pollutants (669 constituents) 
Former Class Class A or 8 
A or 8 TAP TAPs that RDQO 

and Retained Appear on Input 
by WAC Other RDQO Update TWI S/ 

CAS# Constituent Update• Input Listsb List C 881 d 

11 9-90-4 3,3'-Dimethoxybenzidine 

11 9-93-7 3,3'-Dimethylbenzidine. 

12079-65- 1 Manganese cyc lopentadienyl tricarbonyl 

120-80-9 Catechol 

12 108-13-3 Methylcyclopentadienylmanganese tricarbony l 

12 125-02-9 Ammonium chloride (fume) 

12 1-45-9 Trimethy l phosphite 

12 1-75-5 Malathion 

12 1-82-4 Cyc lon ite 

122-60-1 Phenyl glycidyl ether 

123-42-2 Diacetone alcohol 

123-92-2 lsoamyl acetate 

124-40-3 Dimethylamine 

12604-58-9 Ferrovanadium dust 

126-85-2 N itrogen mustard N-oxide 

1300-73 -8 Xy lidine 

1303-86-2 Boron ox ide 

I 303-96-4Ca Borates, anhydrous 

I 303-96-4Cb Borates, pentahydrate 

I 303-96-4Cc Borates, decahydrate 

1304-82- l Bismuth telluride 

1305-62-0 Ca lcium hydrox ide 

1305-78-8 Ca lcium oxide 

1309-37-1 Iron oxide fume, Fe2O3 as Fe 

1309-48-4 Magnesium ox ide fume 

13 10-58-3 Potass ium hydroxide 

13 12 1-70-5 Cyhexatin 

13 14- 13-2 Z inc ox ide, fume 

13 14-20- 1 Thorium di ox ide 
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CAS# 
1314-80-3 

1319-77-3a 

132 1-74-0 

1333-86-4 

1338-23-4 

133-90-4 

13463-40-6 

13494-80-9C 

13530-65-9 

136-78-7 
137-05-3 

137-26-8 

138-22-7 

13838- 16-9 

1395-21-7 

139-91-3 

140-88-5 

141-32-2 

141-43-5 

141-66-2 

142-64-3 

14484-64-1 

1477-55-0 

148-01-6 

14977-61-8 

150-76-5 

151-67-7 

156-62-7 

1615-80-1 

24590-WTP-RPT- ENV-10-001, Rev 0 
Constituents of Potential Concern for the WTP Air and Dangerous Waste Permits 

Original List of Toxic Air Pollutants (669 constituents) 
Former Class Class A or B 
A orB TAP TAPs that RDQO 

and Retained Appear on Input 
by WAC Other RDQO Update TWINS/ 

Constituent Update" Input Listsb List c BBJ d 

Phosphorus pentasulfide 

Cresols, syn Cresyli c ac id 

Divinyl benzene 

Carbon black 

Methyl ethyl ketone peroxide 

Chloramben 

Iron pentacarbonyl , as Fe 

Tellurium & compounds as Te 

Zinc chromates 

Sesone 

Methyl-2-cyanoacrylate 
Thi ram 

n-Butyl lactate 

Enflurane 

Subtili sins 

5-(Morphol inomethyl)-3-amino-2-oxazo I idinone ( fural tudone) 

Ethylacry late 

Butylacrylate 

Ethano lamine 

Dicrotophos 

Piperazine dihydrochloride 

Ferbam 

m-Xylene-a,a'-d iamine 

Dinito lamide 

Chromylchloride 

4-Methoxyphenol 

Halothane 

Calc ium cyanamide 

N ,N'-Diethylhydrazine 
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Table C-2 Origina l List of T oxic A ir Pollutants (669 constituents) 
Former Class Class A or B 
A orB TA P TAPs that RDQO 

and Retained Appear on Input 
by WAC Other RDQO Update TWINS / 

CAS# Constituent Update" Input Listsb List c BBi d 

162 19-75-3 Ethylidene norbomene 

16842-03-8 Cobalt hydrocarbonyl 

17702-41-9 Decaborane 

19 12-24-9 Atrazine 

19 18-02- 1 Picloram 

19287-45-7 Diborane 

1929-82-4 Nitrapyrin 

19624-22-7 Pentaborane 

2039-87-4 o-Chlorostyrene 
208 I 6-1 2-0 Osmium tetroxide 

2 104-64-5 EPN 

2 1087-64-9 Metribuzin 

2 135 1-79-1 Ces ium hydroxide 

2 I 79-59-1 Ally! propyl disu lfide 

22224-92-6 Fenamiphos 

2238-07-5 Diglyc idyl ether 

2426-08-6 n-Butyl glyc idyl ether 

2465-27-2 Auramine (technical grade) 

250 13-15-4 Vinyl to luene 

2551 -62-4 Sulfur hexafluoride 

25639-42-3 Methylcyclohexanol 

2646-17-5 Oil orange SS 

26628-22-8 Sodium azide 

26952-21 -6 lso-ocytl alcohol 

2698-4 1-1 o-Chlorobenylidene malonitrile 

2699-79-8 Sulfury l fluoride 

28434-86-8 3,3'-Dichloro-4,4'-diaminodiphenyl ether 

29 I 9 1-52-4 Anisidine (o-,p- isomers) 

292 1-88-2 Chlorpyrifos 
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Table C-2 Original List of Toxic Air Pollutants (669 constituents) 
Former Class Class A or B 
A orBTAP TAPs that RDQO 

and Retained Appear on Input 
by WAC OtherRDQO Update TWINS/ 

CAS# Constituent Update" Input Listsb List c BBi d 

2971-90-6 Clopidol 
299-84-3 Ronne! 
299-86-5 Cru fomate 
300-76-5 Naled 
302-70-5 Nitrogen mustard N-ox ide hydrochloride 
314-40-9 Bromacil 
330-54-1 Diuron 
3333-52-6 Tetramethyl succinonitril e 

334-88-3 Diazomethane 
3383-96-8 Temephos 
34590-94-8 Dipropylene glyco l methyl ether 
353-50-4 Carbon oxyfluoride 
35400-43-2 Su lprofos 
3547-04-4 DOE (p,p'-Dichlorodiphenyldichloroethylene) 
3687-31-8 Lead arsenate, as Pb3 (A2O4)2 
3689-24-5 Tetraethyldi thiopyrophosphate (TEDP) 
4016-14-2 lsopropyl glycidyl ether (IGE) 
4098-71-9 lsophorone diisocyanate 

420-04-2 Cyanamide 
460-19-5 Cyanogen 
463-51-4 Ketene 
463-5 8- 1 Carbon oxide sulfi de (COS) 
4685-14-7 Paraq uat 
479-45-8 Tetryl 
506-77-4 Cyanogen chloride 
509-14-8 Tetrani tromethane 
5124-30- 1 Methylene-bis-( 4-cyclo-hexyl isocyanate) 
540-88-5 tert-Butyl acetate 

541-85-5 Ethyl amyl ketone 
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and Retained Appear on Input 
by WAC Other RDQO Update TWI SI 

CAS# Constituent Update• lnout Listsb List c BBi d 

542-92-7 Cyclopentad iene 

552-30-7 Trimellitic anhydride 

55-38-9 Fenthion 

555-84-9 1-(5-N itrofurfurylidene )amino )-2- imidazo lidinone 

55-63-0 Nitroglycerin 

556-52-5 Glycido l 

55720-99-5 Chlorinated dipheny l oxide 

558- 13-4 Carbon tetrabromide 

563-12-2 Ethion 
57 14-22-7 Sulfur pentafluoride 

57-24-9 Strychnine 

583-60-8 o-Methylcyclohexanone 

592-62-1 Methyl azoxymethyl acetate 

59355-75-8 Methyl acetylene-propad iene mixture (MAPP) 

594-42-3 Perchloromethyl mercaptan 

594-72-9 I, I -Dichloro-1-ni troethane 

600-25-9 I-Chloro- 1-nitropropane 

6 13-35-4 N,N-Diacetylbenzidine 

626-17-5 m-Phthalodinitrile 

626-38-0 sec-Amyl acetate 

62-74-8 Fluoroacetic ac id, sodium sa lt (Frato l) 

628-63-7 n-Amyl acetate 

628-96-6 Ethylene g lyco l dinitrate 

638-2 1-1 Phenyl phosphine 

64091-91-4 4-(Methylni trosam ino)- 1-(3-pyridyl)-1-butanone 

64-67-5 Diethyl sul fate 

67-45-8 Furazo lidone 

680-31-9 Hexamethylphosphoramide 

68- 11 -1 Thioglycolic acid 
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A orBTAP TAPs that RDQO 

and Retained Appear on Input 
by WAC OtherRDQO Update TWINS I 

CAS# Constituent Update" Input Listsb List c BBi d 

68 1-84-5 Methyl si licate 
68476-85-7 Liqu ified petroleum gas 
6923-22-4 Monocrotophos 
696-28-6 Dichlorophenylars ine 
7429-90-5Ca Aluminum, Al alkyls 
7429-90-5Cb Aluminum, as AL pyro powders 
7429-90-5Cc Alumi num, as Al soluble sa lts 
7429-90-5Ce Alumi num, as Al welding fumes 
7439-89-6D Iron sa lts, soluble as Fe 
7439-96-5Cb Manganese fume 
7439-97-6Ca Mercury, Ary! & inorganic cmpd 
7439-97-6Cb Mercury, as Hg Alkyl compounds 
7439-97-6Cc Mercury, vapors except alkyl 
7439-98-7Ca Molybdenum, inso luble cpds 
7439-98-7Cb Molybden um, as Mo soluble cpds 
7440-02-0C N ickel compounds 
7440-06-4 Platinum, meta l 
7440-06-4C Platinum, so lub le sa lts as Pt 

7 440- l 6-6Ca Rhod ium, inso luble compounds 

7440-l 6-6Cb Rhodium, soluble compounds 

7440-22-4Da Silver, so luble compounds as Ag 

7440-25-7C Tantalum, metal & oxide dusts 

7440-28-0C Thallium, soluble compounds, Tl 

7440-3 l-5a Tin , metal 

7440-3 l-5C Tin, organ ic compounds, as Sn 
7440-33-7Ca Tungsten, insoluble compounds 
7440-33-7Cb Tungsten, soluble compounds 

7440-36-0C Antimony & compounds as Sb 

7440-39-3Da Barium, so lub le compounds Ba 
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24590-WTP-RPT-ENV-10-001, Rev 0 
Constituents of Potential Concern for the WTP Air and Dangerous Waste Permits 

Table C-2 Original List of Toxic Air Pollutants (669 constituents) 
Former Class Class A or B 
A or B TAP TAPs that RDQO 

and Retained Appear on Input 
by WAC Other RDQO Update TWI SI 

CAS# Constituent Updatea Input Listsb List c BBi d 

7440-41-7a Beryllium powder 

7440-47-3Db Chromium (II) compounds, as Cr 

7440-47-3Dc Chromium (Ill ) compounds, Cr 

7440-58-6 Hafni um 

7440-61-IC Uranium, inso luble & soluble 

7440-65-5C Yttrium, metal and compounds as Y 

7440-67-7C Zirconium compounds, as Zr 

7440-74-6C Indium, & compounds as In 

7446-27-7 Lead phosphate 

74-89-5 Methylamine 

74-93-1 Thiomethanol 

74-96-4 Ethyl bromide 

75-04-7 Ethylamine 

75-08-1 Ethyl mercaptan 

75-31-0 lsopropylamine 

75-47-8 Iodoform 

7572-29-4 Dichloroacety lene 

75-74- 1 Tetramethyl lead, as Pb 

7580-67-8 Lithium hydride 

76 16-94-6 Perchloryl fluoride 

76-22-2 Camphor, synthetic 

763 1-90-5 Sodium bisulfite 

764-41-0 1,4-Dichloro-2-butene 

7646-85-7 Zinc chloride fume 

765-34-4 G lyc idylaldehyde 

76737-07-2 Boron trifl uoride 

7681-57-4 Sodium metabisulfite 

768-52-5 N-Isopropylaniline 
77 19-09-7 Thionyl chloride 
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24590-WTP-RPT-ENV-10-001, Rev 0 
Constituents of Potential Concern for the WTP Air and Dangerous Waste Permits 

Table C-2 Original List of Toxic Air Pollutants (669 constituents) 
Former Class Class A or B 
AorB TAP TAPs that RDQO 

and Retained Appear on Input 
by WAC Other RDQO Update TWINS I 

CAS# Constituent Update" Input Listsb List c BBi d 
77 19-1 2-2 Phosphorus trichloride 
7722-84- 1 Hydrogen peroxide 

7722-88-5 Tetrasodium pyrophosphate 
7726-95-6 Bromine 

7773-06-0 Ammonium sulfa mate 
77-73-6 Dicyclopentadiene 
77-78- 1 Dimethyl sulfate 
7782-65-2 Gennanium tetrahydride 
7783-41-7 Oxygen difluoride 
7783-54-2 Nitrogen trifluoride 
7783-60-0 Sulfur tetrafluoride 
7783-79- 1 Selenium hexafluoride, as Se 
7783-80-4 Tellurium hexafluoride, as Te 

7786-34-7 Mevinphos 
7789-30-2 Bromine pentafluoride 
7790-9 1-2 Chlorine trifluoride 
78-00-2 Tetraethyl lead 
7803-52-3 Stibine 

7803-62-5 Silicon tetrahydride 

78-1 0-4 Ethyl silicate 

78-30-8 Triorthocresyl phosphate 

78-34-2 Dioxathion 

79-04-9 Chloroacetyl chloride 

79-1 1-8 Chloroacetic acid 

79-24-3 N itroethane 

79-27-6 Acetylene tetrabromide 

79-4 1-4 Methacrylic acid 
794-93 -4 Panfuran S ( dihydroxymethylfuratrizine) 
800 1-58-9 Creosote 
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Table C-2 

CAS# 
8002-74-2 

8003-34-7 

8006-64-2 

8012-95-1 

8022-00-2 

8030-30-6 

8032-32-4 

8052-42-4 

8065-48-3 
81-8 1-2 

8 1-81-2a 

83-26-1 

83-79-4 

85-00-7 

86-50-0 

86-88-4 

89-72-5 

92-84-2 

94-36-0 

944-22-9 

96-33-3 

97-77-8 

98-00-1 

98-01-1 

98-07-7 

999-61-1 

14 

151 

24590-WTP-RPT-ENV-10-001, Rev 0 
Constituents of Potential Concern for the WTP Air and Dangerous Waste Permits 

Original List of Toxic Air Pollutants (669 constituents) 
Former Class Class A or B 
Aor BTAP TAPs that RDQO 

and Retained Appear on Input 
by WAC Other RDQO Update TWINS/ 

Constituent Update• lnput Listsb List C BBi d 

Parafin wax fume 

Pyrethrum 

Turpentine 

Oi l mist, mineral 

Methyl demeton 

Rubber solvent (Naphtha) 

YM & P Naphtha 

Asphalt (petroleum) fumes 

Demeton 

Warfarin (>0.3%) 

Warfa rin (<0.3%) 

Pindone 

Rotenone 

Diquat 

Azinphos-methyl 

alpha-Naphthylthiourea 

o-sec-Buty lphenol 

Phenothiazine 

Benzoyl Peroxide 

Fonofos 

Methyl acrylate 

Disulfiram 

Furfuryl alcohol 

Furfural 

Benzotrichloride 

2-Hydroxypropyl acrylate 

Aluminum smelter polyaromatic hydrocarbon emiss ions 

Cotton dust, raw 
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24590-WTP-RPT-ENV-10-001, Rev 0 
Constituents of Potential Concern for the WTP Air and Dangerous Waste Permits 

Table C-2 Original List of Toxic Air Pollutants (669 constituents) 
Former Class Class A or B 
A or B TAP TAPs that RDQO 

and Retained Appear on Input 
by WAC Other RDQO Update TWINS/ 

CAS# Constituent Update" Input Listsb List c BBi d 

NA20 Welding fumes 

NA21 Polyaromatic hydrocarbons (P AH) 

NA23 Fibrous glass dust 

NA24 Dioxins and furans 

NA25 Coke oven emissions 

UN6 Isopropyl oils 

UN8 Nitrofurans 

Notes: 
• Class A and B TAPS retained by WAC Update (209 constituents); See Appendix C, Section C. I for disposition 
b T APs removed by WAC Update that also were input to RDQO from other lists ( 42 constituents); See Appendix C, Table C-3 for disposition. 
c An "x" in the box indicates that the toxic air pollutant was identified in the updates to UTS/UHC and DST Part A constituent lists; see Appendix A, Table A-4. 
d Compound identified in TWINS sampling with more than IO detects or listed in BBi 
• Note this compound does not appear on the RDQO input table 8.2 although other RDQO tables list it as a TAP (See Appendix A, Table A-1 ). 
r Corrected CAS number from RDQO input Table 8 .2. 
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24590-WTP-RPT-ENV-10-001, Rev 0 
Constituents of Potential Concern for the WTP Air and Dangerous Waste Permits 

Table C-3 Original List of Removed Toxic Air Pollutants that Appear On Other RDQO Input Lists 142 constituents) 
Updates to 

RDQO 
Old WAC Inputs Stack 

TAPs Prior UHC/UTS Low- Emission 
to Update b Other Inputs to the RDOO c DST Part Ad Reta ined Toxicity Compounds r 
Class Class Part A- Flam- in RDQO Compound Site 

Disp- A B DST/ DST mable UHC/ DST TWINS/ (see (see EPA Specific 
CAS# Constituent osition • TAPs TAPs UHC SST UTS WSPS Gases UTS Part A TWINS BBi Table A-2) Table A-3) PIC PIC 

I 08-94-1 Cyclohexanone l X X X X X X X X 

110-86-1 Pyridine I X X X X X X X X X X 

120-82- 1 1,2,4-Trichlorobenzene I X X X X X X X X 

122-39-4 N,N-Diphenylamine I X X X X X X 

126-98-7 2-Methyl-2-propenenitrile I X X X X X X 

141-78-6 Acetic acid ethyl ester l X X X X X X X X 

67-64- 1 2-Propanone (Acetone) I X X X X X X X X X X X 

7 1-36-3 n-Butyl alcohol I X X X X X X X X X 

72-20-8 Endrin I X X X X X 

75-69-4 Trich lorofluoromethane I X X X X X X X X X 

75-7 1-8 Dichlorodifluoromethane I X X X X X X 

76- 13-1 
1,2,2-

I X X X X X X X X X 
Trich lorotrifluoroethane 

82-68-8 
Pentachloronitrobenzene 

1 
l(PCNB) 

X X X X X X 

95-50-1 1,2-Dichlorobenzene I X X X X X X X X X X 

98-86-2 Acetophenone I X X X X X X X 

98-95-3 Nitrobenzene I X X X X X X X X X X 

60-29-7 Ethyl ether 2 X X X X X X X X 

72-43-5 Methoxychlor 2 X X X X X X 

78-83- 1 2-Methylpropyl alcohol 2 X X X X X X X X 

84-66-2 Diethyl phthalate 2 X X X X X X X 

84-74-2 Di-n-butylphthalate 2 X X X X X X X X X 

93-76-5 2,4,5-T 2 X X X X X 

94-75-7 2,4-D 2 X X X X X X 

95-95-4 2,4,5-Trichlorophenol 2 X X X X X X X X X 
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24590-WTP-RPT-ENV-10-001, Rev 0 
Constituents of Potential Concern for the WTP Air and Dangerous Waste Permits 

T able C-3 Original List of Removed T oxic A ir Pollu tants that A ppear On Other RDQO Input L ists (42 constituents) 
Updates to 

RDQO 
Old WAC Inputs Stack 

TAPs Prior UHC/UTS Low- Emission 
to Update b Other Inputs to the RDQO c DST Part Ad Retained Toxicity Compounds r 
Class Class Part A- Flam- in RDQO Compound Site 

Disp- A B DST/ DST mable UHC/ DST TWINS/ (see (see EPA Specific 
CAS# Constituent osition a TAPs TAPs UHC SST UTS WSPS Gases UTS Part A TWINS BBi Table A-2) Table A-3) PIC PIC 

100-02-7 4-Nitrophenol 3 X X X X X X X 

57- 12-5 Cyanide 4 X X X X X 

7440-22-4 Silver 4 X X X X X X X 

7440-47-3 Chromium 4 X X X X X X X X 

131-11 -3 Dimethyl phthalate 5 X X X X X 

51-28-5 2,4-Dinitrophenol 5 X X X X X X 

534-52-1 4,6-Dinitro-o-cresol 5 X X X X X X 

74-88-4 Iodomethane 6 X X X X X 

100-01-6 4-Nitroani line 7 X X X X 

114-26-1 Propoxur 7 X X X X 

126-99-8 Chloroprene 7 X X X X 

1563-66-2 Carbofuran 7 X X X X 

16752-77-5 Methomyl 7 X X X X 

17804-35-2 Benomyl 7 X X X X 

298-00-0 Methyl parathion 7 X X X X 

298-02-2 Phorate 7 X X X X 

56-38-2 Parathion 7 X X X X 

63-25-2 Carbary! 7 X X X X 

I 08-94-1 Cyclohexanone 1 X X X X X X X X 

110-86-1 Pyridine I X X X X X X X X X X 

120-82-1 1,2,4-Trichlorobenzene I X X X X X X X X 

122-39-4 N,N-Diphenylamine l X X X X X X 

126-98-7 2-Methyl-2-propenenitri le I X X X X X X 

14 1-78-6 Acetic acid ethyl ester I X X X X X X X X 

67-64-1 2-Propanone (Acetone) I X X X X X X X X X X X 

71-36-3 n-Butyl alcohol I X X X X X X X X X 
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24590-WTP-RPT-ENV-10-001, Rev 0 
Constituents of Potential Concern for the WTP Air and Dangerous Waste Permits 

Table C-3 Original List of Removed T oxic A ir Pollutants that A ppear On Other RDQO Input Lists 42 constituents) 
Updates to 

RDQO 
Old WAC Inputs Stack 

TAPs Prior UHC/UTS Low- Emission 
to Uodate b Other lnouts to the RDQO c DST Part Ad Retained Toxicity Comoounds r 
Class Class Part A- Flam- inRDQO Compound Site 

Disp- A B DST/ DST mable UHC/ DST TWINS/ (see (see EPA Specific 
CAS# Constituent osition a TAPs TAPs UHC SST UTS WSPS Gases UTS Part A rrwINS BBi Table A-2) Table A-3) PIC PI C 

a Disposition Codes : 
I Toxic air pollutants removed by T APs updates that were previously evaluated as other inputs to the RDQO and retained as WTP feed COPCs; no additions to the previous COPC list. 
2 Low-toxicity organ ic compounds added by agreement with Ecology/EPA; retained as WTP feed COPCs; no addi tions to the previous COPC list. 
3 Organic compounds added as a result of evaluation of updates to RDQO inputs (UHC/UTS, DST Part A) 
4 Inorganic compounds that are addressed as individual cations or anions in the tank liquid ; no additions to the previous COPC list. Note, tota l chromium was listed as an old TAP; the 

RDQO retained hexavalent chromium. 
5 Compounds that appear as EPA Pl Cs and will be measured in stack emi ssions (Appendi x E). 
6 Compounds that appear as site-specific PICs and wi ll be measured in stack emissions (Appendix F). 
7 Eliminated because they have < IO detects in TWINS and no BBi va lue were found. 

b Prior to the May 2009 update, WAC 173-460 identified two classes of TAPS, Class A and B; an "x" in the box identifies the class of the TAP. 
c An "x' in the box indicates that the toxic air po llutant was identified as an input to the Regulatory DQO because it appears on the Underlying Hazardous Constituents (UHC) list (40 CF R 

268.2(i), the Universal Treatment Standards (UTS) list (40 CFR 268), the Double Shell Tank RCRA Part A permit application (DO E-RL 199 1 ), or the Double Shell Tank Waste Stream 
Profile Sheet constituents. 

d An "x" in the box indicates that the toxic air pollutant was identified in the updates to UTS/U HC and DST Part A constituent lists; see Appendix A, Table A-4. 
e An "x' in the box indicates that the compound either has more that 10 detects from previous tank sampling activities and is recorded in the TWINS data base or that the Best Basis 

Inventory (BBI) effort has identified the possibility that it was discarded to the Hanford tanks and has estimated a quantity. 
r The stack emissions compounds were predicted to be present in combustor stack emissions (Appendix E) or has been measured by WTP in Melter research testing (Appendix F). An "x" 

in the box indicates the source. 
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24590-WTP-RPT-ENV-10-001, Rev 0 
Constituents of Potential Concern for the WTP Air and Dangerous Waste Permits 

Table C-4 Original List of Toxic Air Pollutants Removed bv Regulation Update (418 constituents) 
Hanford Tank 

Organic Stack 
Compounds Emission 

Identification c Compounds d 

Old WAC Site Table A-3 CHG 
Class Spe- Table A-2 Low- Vapor 

Disp- A orB EPA cific RDQO Toxicity Study 
CAS# Constituent osition a TAPb TWINS BBi PIC PIC COPC 0 Compound r Input g 

126-73-8 Tributyl phosphate I B X X X X 

128-37-0 2,6-Bis(tert-butyl)-4-methylphenol I B X X X 

591-78-6 2-Hexanone I B X X X X 

60-34-4 Methylhydrazine 2 B X X 

92-52-4 1,1 '-Biphenyl 2 B X X X X 

I 08-87-2 Methylcyclohexane 3 B X X 

109-99-9 Tetrahydrofuran 3 B X X 

123-38-6 n-Propionaldehyde 3 B X X 

4170-30-3 2-Butenaldehyde 3 B X X 

64-18-6 Formic acid 3 B X X 

110-83-8 Cyclohexene 4 B X X 

I I 1-65-9 n-Octane 4 B X X 

111-84-2 n-Nonane 4 B X X 

100-00-5 p-Nitrochlorobenzene h 5 B X 

I 06-35-4 3-Heptanone 5 B X 

106-97-8 Butane 5 B X 

107-87-9 2-Pentanone 5 B X 

109-66-0 n-Pentane 5 B X 

110-12-3 5-Methyl-2-hexanone 5 B X 

110-43-0 2-Heptanone 5 B X 

123-19-3 4-Heptanone 5 B X 

123-86-4 Acetic ac id n-butyl ester 5 B X 

1321-64-8 Pentachloronaphthalene 5 B X 

1335-87-1 Hexachloronaphthalene 5 B X 

1335-88-2 Tetrachloronaphthalene 5 B X 

142-82-5 n-Heptane 5 B X 
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24590-WTP-RPT-ENV-10-001, Rev 0 
Constituents of Potential Concern for the WTP Air and Dangerous Waste Permits 

Table C-4 Orii:!:i nal List of Toxic Air Pollutants Removed b " Re2ulatio n Update (418 constituents) 
Hanford Tank 

Organic Stack 
Compounds Emission 

Identification c Compounds d 

Old WAC Site Table A-3 CHG 
Class Spe- Table A-2 Low- Vapor 

Disp- A or B EPA cific RDQO Toxicity Study 
CAS# Constituent osition • TAP b TWINS BBi PIC PIC COPCe Compound r Input g 

144-62-7 Oxalic acid 5 B X 

2234-13-1 Octachloronaphthalene 5 B X 

287-92-3 Cyclopentane 5 B X 

3825-26-1 Ammonium pertluorooctanoate 5 B X 

563-80-4 3-Methyl-2-butanone 5 B X 

627-13-4 Nitric acid, propyl ester 5 B X 

64-17-5 Ethyl alcohol 5 B X 

64-19-7 Acetic acid 5 B X 

684- 16-2 Hexatluoroacetone 5 B X 

7 1-23-8 n-Propyl alcohol 5 B X 

75-43-4 Dichlorotluoromethane 5 B X 

75-65-0 2-Methyl-2-propanol 5 B X 

76- 14-2 l ,2-Dichloro-l , l ,2,2-tetratluoroethane 5 B X 

78-92-2 1-Methylpropyl alcohol 5 B X 

88-89-1 Picric ac id 5 B X 

96-22-0 3-Pentanone 5 B X 

75-50-3 Trimethylamine 6 B X X 

132-64-9 Dibenzofu ran 7 A X X X 

540-84-1 2,2,4-Tri methylpentane 7 B X X 

74-97-5 Bromochloromethane 7 B X X X 

9 1-22-5 Quinoline 7 B X X 

98-83-9 Methylstyrene 7 B X X 

540-59-0 1,2-Dichloroethylene 8 B X X 

95-49-8 o-Chlorotoluene 8 B X X 

10 1-84-8 Diphenyl ether 9 B X 

107- 18-6 2-Propen-1-ol 9 B X 
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24590-WTP-RPT-ENV-10-001, Rev 0 
Constituents of Potential Concern for the WTP Air and Dangerous Waste Permits 

Table C-4 Orie:inal List of Toxic Air Pollutants Removed b v Regulation Update (418 constituents) 
Hanford Tank 

Organic Stack 
Compounds Emission 

Identification c Comoounds d 

Old WAC Site Table A-3 CHG 
Class Spe- Table A-2 Low- Vapor 

Disp- AorB EPA cific RDQO Toxicity Study 
CAS# Constituent osition a TAPb TWINS BBi PIC PIC core< Compound r Input g 

107-31-3 Formic acid, methyl ester 9 B X 

107-66-4 Dibutylphosphate 9 B X 

108-03-2 1-Nitropropane 9 B X 

108-20-3 Bis(isopropyl) ether 9 B X 

I 08-93-0 Cyclohexano l 9 B X 

110-62-3 n-Valeraldehyde 9 B X 

121-69-7 Dimethylaniline 9 B X 

123-51-3 3-Methyl-1-butanol 9 B X 

127-19-5 N ,N-Dimethylacetamide 9 B X 

1321 -65-9 Trichloronaphthalene 9 B X 

141-79-7 4-Methyl-3-penten-2-one 9 B X 

1582-09-8 Trifluralin 9 B X 

2555 1-1 3-7 Trimethyl benzene 9 B X 

26140-60-3 Terphenyls 9 B X 

603-34-9 Triphenyl amjne 9 B X 

74-99-7 Methylacetylene 9 B X 

75- 12-7 Formamide 9 B X 

75-52-5 Nitromethane 9 B X 

75-55-8 2-Methylaziridine 9 B X 

75-61-6 Difluorodibromomethane 9 B X 

75-63-8 Trifluorobromomethane 9 B X 

75-99-0 2,2-Dichloropropionic acid 9 B X 

76-03-9 Trichloroacetic acid 9 B X 

76-1 1-9 I, I, 1,2-Tetrachloro-2,2-difluoroethane 9 B X 

76-12-0 1, 1,2,2-Tetrachloro- l ,2-difluoroethane 9 B X 

76-15-3 Chloropentafluoroethane 9 B X 

Page C-50 
24590-PADC-F00041 Rev 6 (1/ 22/ 2009) 



24590-WTP-RPT-ENV-10-001, Rev 0 
Constituents of Potential Concern for the WTP Air and Dangerous Waste Permits 

Table C-4 Original List of Toxic Air Pollutants Removed b ., Regulation Update (418 constituents) 
Hanford Tank 

Organic Stack 
Compounds Emission 

Identification c Compounds d 

Old WAC Site Table A-3 CHG 
Class Spe- Table A-2 Low- Vapor 

Disp- A or B EPA cific RDQO Toxicity Study 
CAS# Constituent osition a TAP b TWI NS BBi PIC PIC cope • Compound r Input g 

79-09-4 Propanoic acid 9 B X 

79-20-9 Methyl acetate 9 B X 

88-72-2 Nitroto luene 9 B X 

92-93-3 4-N itrobiphenyl 9 B X 

95- 13-6 lndene 9 B X 

96-69-5 
Bis(3 -tert-butyl-4-hydroxy-6-methyl-phenyl) 

9 B X 
sulfi de 

98-5 1-1 p-tert-Butylto luene 9 B X 

7429-90-5 Aluminum 10 B 
7440-16-6 Rhodium Meta l 10 B 
7440-31 -5 Tin, ox ide & inorganic except SnH4 10 B 

7440-50-8 Copper 10 B X 

7553-56-2 Iodine 10 B 

10025-67-9 Sulfur monochloride 11 B 
10025-87-3 Phosphorus oxychloride 11 B 
I 0026- 13-8 Phosphorus pentachloride 11 B 
10035-10-6 Hydrogen bromide 11 B 

10 102-43-9 Nitric oxide 11 B 
102 10-68-1 Cobalt carbonyl as Co 11 B 

10294-33-4 Boron tribromide 11 B 

1303-86-2 Boron ox ide 11 B 

l 303-96-4Ca Borates, anhydrous 11 B 

I 303-96-4Cb Borates, pentahydrate 11 B 

I 303-96-4Cc Borates, decahydrate 11 B 
1304-82-1 Bismuth te lluride 11 B 
1305-62-0 Calcium hydrox ide 11 B 
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24590-WTP-RPT-ENV-10-001, Rev 0 
Constituents of Potential Concern for the WTP Air and Dangerous Waste Permits 

Table C-4 Ori!?inal List of Toxic Air Pollutants Removed bv Regulation Update (418 constituents) 
Hanford Tank 

Organic Stack 
Compounds Emission 

Identification c Compounds d 

Old WAC Site Table A-3 CHG 
Class Spe- Table A-2 Low- Vapor 

Disp- A orB EPA cific RDQO Toxicity Study 
CAS# Constituent osition • TAPb TWINS BBi PIC PIC cope • Compound r Input g 

1305-78-8 Calcium oxide 11 B 
1309-37-1 Iron oxide fume, Fe2O3 as Fe 11 B 
1309-48-4 Magnesium oxide fume 11 B 
1310-58-3 Potassium hydroxide 11 B 
1314-1 3-2 Zinc oxide, fume 11 B 
1314-20-1 Thorium dioxide 11 A 
1314-80-3 Phosphoms pentasulfide 11 B 
1333-86-4 Carbon black 11 B 
13463-40-6 Iron pentacarbonyl, as Fe 11 B 

I 3494-80-9C Tellurium & compounds as Te 11 B 
I 3530-65-9 Zinc chromates 11 B 
208 16-12-0 Osmium tetroxide 11 B 
21351-79-1 Cesium hydroxide 11 B 
2551-62-4 Sulfur hexafluoride 11 B 
353-50-4 Carbon oxytluoride 11 B 
3687-31-8 Lead arsenate, as Pb3 (A2O4)2 11 B 

463-58-1 Carbon oxide sulfide (COS) 11 B 
558- I 3-4 Carbon tetrabromide 11 B 
5714-22-7 Sulfur pentatluoride 11 B 

7429-90-5Ca Aluminum, Al alky ls 11 B 
7429-90-5Cb Aluminum, as AL pyro powders 11 B 
7429-90-5Cc Aluminum, as Al soluble salts 11 B 
7429-90-5Ce Aluminum, as Al welding fumes 11 B 
7439-89-6D Iron salts, soluble as Fe 11 B 
7439-96-5Cb Manganese fume 11 B 
7439-97-6Ca Mercury, Aryl & inorganic cmpd 11 B 
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24590-WTP-RPT-ENV-10-001, Rev 0 
Constituents of Potential Concern for the WTP Air and Dangerous Waste Permits 

Table C-4 Original List of Toxic A ir Pollutants Removed b " Regulation Update (418 constituents) 
Hanford Tank 

Organic Stack 
Compounds Emission 

Identification c Compounds d 

Old WAC Site Table A-3 CHG 
Class Spe- Table A-2 Low- Vapor 

Disp- A or B EPA cific RDQO Toxicity Study 
CAS# Constituent osition a TAPb TWINS BBi PIC PIC COPC 0 Compound r Input g 

7439-97-6Cb Mercury, as Hg Alkyl compounds 11 B 

7439-97-6Cc Mercury, vapors except alkyl 11 B 

7439-98-7Ca Molybdenum, insoluble cpds I I B 
7439-98-7Cb Molybdenum, as Mo so luble cpds I I B 
7440-02-0C Nickel compounds 11 A 

7440-06-4 Platinum, metal 11 B 

7440-06-4C Platinum, soluble sa lts as Pt 11 B 

7 440- l 6-6Ca Rhodium, insoluble compounds II B 

7440- l 6-6Cb Rhodium, soluble compounds I I B 

7440-22-4Da Silver, so luble compounds as Ag 11 B 

7440-25-7C Tantalum, metal & oxide dusts 11 B 

7440-28-0C Thallium, soluble compounds, Tl 11 B 

7440-3 1-Sa Tin, metal 11 B 
7440-3 1-SC Tin, organic compounds, as Sn 11 B 
7440-33-7Ca Tungsten, insoluble compounds 11 B 

7440-33-7Cb Tungsten, soluble compounds 11 B 
7440-36-0C Antimony & compounds as Sb 11 B 

7440-39-3Da Barium, so luble compounds Ba I I B 
7440-4 1-7a Beryllium powder 11 A 

7440-47-3Db Chromium (II) compounds, as Cr 11 B 

7440-47-3Dc Chromium (III) compounds, Cr 11 B 
7440-58-6 Hafnium 11 B 
7440-6 1-lC Uranium, inso luble & soluble 11 B 
7440-65-SC Yttrium, metal and compounds as Y 11 B 
7440-67-7C Z irconium compounds, as Zr 11 B 

7440-74-6C Indium, & compounds as In 11 B 
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Table C-4 Original L ist of Toxic A ir Pollutants Removed b , Regulation Update (418 constituents) 
Hanford Tank 

Organic Stack 
Compounds Emission 

Identification c Compounds d 

Old WAC Site Table A-3 CHG 
Class Spe- Table A-2 Low- Vapor 

Disp- AorB EPA cific RDQO Toxicity Study 
CAS# Constituent osition a TAP b TWINS BBi PIC PIC COPC C Compound r Input g 

7446-27-7 Lead phosphate 11 A 

75-74-1 Tetramethyl lead, as Pb 11 B 
7580-67-8 Lithium hydr ide 11 B 

763 1-90-5 Sodium bisulfi te 11 B 

7646-85-7 Zinc chloride fume 11 B 

76737-07-2 Boron trifluoride 11 B 
768 1-57-4 Sodium metabisulfite II B 
7719-09-7 Thionyl chloride 11 B 
7719-1 2-2 Phosphorus trichloride 11 B 
7722-84-1 Hydrogen perox ide 11 B 
7722-88-5 Tetrasodium pyrophosphate 11 B 

7726-95-6 Bromi ne 11 B 
7773-06-0 Ammonium sulfamate 11 B 
7782-65-2 Germanium tetrahydride 11 B 
7783-41-7 Oxygen difluoride 11 B 

7783-54-2 Nitrogen trifluoride 11 B 

7783-60-0 Sulfur tetrafluoride 11 B 

7783-79- 1 Selenium hexafluoride, as Se 11 B 

7783 -80-4 Tellurium hexafluoride, as Te 11 B 
7789-30-2 Bromine pentafluoride 11 B 
7790-91-2 Chlorine trifluoride 11 B 
78-00-2 Tetraethyl lead 11 B 
7803-62-5 Silicon tetrahydride 11 B 
NA20 Welding fu mes 11 B 

NA23 Fibrous glass dust 11 B 

134-32-7 alpha-Naphthylamine 12 A X 
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Table C-4 Original List of Toxic Air Pollutants Removed b ~ Regulation Update (418 constituents) 
Hanford Tank 

Organic Stack 
Compounds Emission 

Identification c Compounds d 

Old WAC Site Table A-3 CHG 
Class Spe- Table A-2 Low- Vapor 

Disp- A or B EPA cific RDQO Toxicity Study 
CAS# Constituent osition • TAPb TWINS BBi PIC PIC COPC e Compound r lnput g 

106-49-0 p-Toluidine 13 B X 

I 06-51-4 p-Benzoquinone 13 B X 

107-19-7 Propargy l alcohol 13 B X 

11 9-90-4 3,3 '-Dimethoxybenzidine 13 A X 

460-1 9-5 Cyanogen 13 B X 

506-77-4 Cyanogen chloride 13 B X 

528-29-0 Dinitrobenzene, all isomers 13 B X 

57-24-9 Strychnine 13 B X 

764-41-0 1,4-Dichloro-2-butene 13 A X 

765-34-4 G lycidylaldehyde 13 A X 

77-78-1 Dimethyl sul fate 13 A X 

98-01-1 Furfural 13 B X 

98-07-7 Benzotrichloride 13 B X 

100-37-8 Diethy laminoethano l 14 B 

I 00-61-8 N-Methylbenzenamine 14 B 
100-63-0 Phenyl hydrazine 14 B 
I 00-74-3 N-Ethylmorpholine 14 B 
I 02-54-5 Dicyclopentadienyl iron 14 B 
I 02-81-8 2-N-Dibutylaminoethanol 14 B 
105-46-4 sec-Butyl acetate 14 B 

I 05-60-2 Caprolactam, vapor 14 B 
105-60-2a Caprolactam, dust 14 B 
I 06-50-3 p-Phenylenediamine 14 B 
106-87-6 Vinyl cyc lohexene dioxide 14 B 

I 06-92-3 Ally! glycidyl ether 14 B 
107-07-3 Ethylene chlorohydrin 14 B 
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Compounds Emission 
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Old WAC Site Table A-3 CHG 
Class Spe- Table A-2 Low- Vapor 

Disp- AorB EPA cific RDQO Toxicity Study 
CAS# Constituent osition a TAPb TWINS BBi PIC PIC cope • Compound r Input g 

107-15-3 Ethylene diamine 14 B 

l 07-20-0 Chloroacetaldehyde 14 B 
107-41-5 Hexylene glyco l 14 B 
107-49-3 Tetraethyl pyrophosphate 14 B 
108-11-2 Methyl isobutyl carbinol 14 B 
108- 18-9 Diisopropylamine 14 B 
108-2 1-4 Isopropyl acetate 14 B 
108-24-7 Acetic anhydride 14 B 
108-43-0 Chlorophenols 14 A 

108-44-1 m-Toluid ine 14 B 
108-46-3 Resorcinol ( 1,3-Benzenediol) 14 B 
I 08-83-8 Diisobutyl ketone 14 B 
108-84-9 sec-Hexyl acetate 14 B 

108-91-8 Cyclohexylamine 14 B 

108-98-5 Thiophenol 14 B 
109-59-1 lsopropoxyethanol 14 B 
109-60-4 n-Propyl acetate 14 B 

109-73 -9 n-Butylamine 14 B 

109-79-5 n-Butyl mercaptan 14 B 

109-87-5 Methylal 14 B 

I 09-89-7 Diethylamine 14 B 
109-94-4 Ethyl formate 14 B 
110-19-0 Isobutyl acetate 14 B 
l 10-54-3D Hexane, other isomers 14 B 

110-91 -8 Morpholine 14 B 
11 1-40-0 Diethylene triamine 14 B 
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Hanford Tank 

Organic Stack 
Compounds Emission 

Identification c Compounds ct 

Old WAC Site Table A-3 CHG 
Class Spe- Table A-2 Low- Vapor 

Disp- A or B EPA cific RDQO Toxicity Study 
CAS# Constituent osition • TAP b TWINS BBi PIC PIC COPC e Compound r lnput g 

I I l -46-6D Glycol ethers 14 B 
115-29-7 Endosu lfan 14 B 
11 5-86-6 Triphenyl phosphate 14 B 
11 5-90-2 Fensul fothion 14 B 
11 8-52-5 l ,3 -Dichloro-5 ,5-Dimethyl hydantoin 14 B 
11 8-96-7 2,4,6-Trinitrotoluene 14 B 

11 89-85-1 tert-Butyl chromate, as CrO3 14 B 
119-93-7 3,3'-Dimethy lbenzidine. 14 A 

12079-65- 1 Manganese cyclopentadienyl tricarbonyl 14 B 
120-80-9 Catecho l 14 B 

12108-13-3 
Methylcyclopentadienyl manganese 

14 B 
tricarbonyl 

12 125-02-9 Ammonium chloride (fume) 14 B 
12 1-45-9 Trimethyl phosphite 14 B 
121-75-5 Malathion 14 B 
121-82-4 Cyc loni te 14 B 
122-60-1 Phenyl glycidyl ether 14 B 
123-31-9 Hydroquinone 14 B 
123-42-2 Diacetone alcohol 14 B 
123-92-2 Isoamyl acetate 14 B 
124-40-3 Dimethylami ne 14 B 
12604-58-9 Ferrovanadium dust 14 B 
126-85-2 Nitrogen mustard N-oxide 14 A 

1300-73 -8 Xylidine 14 B 
13 12 1-70-5 Cyhexatin 14 B 
1319-77-3a Cresols, syn Cresyl ic ac id 14 B 
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132 1-74-0 Divinyl benzene 14 B 
1338-23-4 Methyl ethyl ketone peroxide 14 B 
133-90-4 Chloramben 14 B 
136-78-7 Sesone 14 B 
137-05-3 Methyl-2-cyanoacrylate 14 B 
137-26-8 Thiram 14 B 
138-22-7 n-Butyl lactate 14 B 
13838- 16-9 Enflurane 14 B 
1395-2 1-7 Subtilisins 14 B 

139-9 1-3 
5-(Morpholinomethyl)-3-amino-2-

14 A 
oxazolidinone (furaltudone) 

140-88-5 Ethylacrylate 14 B 
141-32-2 Butylacrylate 14 B 
141-43-5 Ethanolamine 14 B 
141-66-2 Dicrotophos 14 B 
142-64-3 Piperazine dihydrochloride 14 B 
14484-64-1 Ferbam 14 B 
1477-55-0 m-Xylene-a,a'-diamine 14 B 
148-0 1-6 Dinito lamide 14 B 
14977-61-8 Chromylchloride 14 B 
150-76-5 4-Methoxyphenol 14 B 
151-67-7 Halothane 14 B 
156-62-7 Calcium cyanamide 14 B 
16 15-80- 1 N,N'-Diethylhydrazine 14 A 
1621 9-75-3 Ethylidene norbomene 14 B 
16842-03-8 Cobalt hydrocarbonyl 14 B 
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Hanford Tank 

Organic Stack 
Compounds Emission 

Identification c Compounds d 

Old WAC Site Table A-3 CHG 
Class Spe- Table A-2 Low- Vapor 

Disp- A or B EPA cific RDQO Toxicity Study 
CAS# Constituent osition a TAP b TWINS BBi PIC PIC cope • Compound r Jnput g 

17702-41-9 Decaborane 14 B 
19 12-24-9 Atrazine 14 B 

19 18-02-1 Picloram 14 B 

19287-45-7 Diborane 14 B 
1929-82-4 Nitrapyrin 14 B 

19624-22-7 Pentaborane 14 B 

2039-87-4 o-Chlorostyrene 14 B 
2 104-64-5 EPN 14 B 
2 1087-64-9 Metribuzin 14 B 
2 179-59-1 Ally! propyl disul fide 14 B 
22224-92-6 Fenamiphos 14 B 

2238-07-5 Diglycidyl ether 14 B 
2426-08-6 n-Butyl glyc idyl ether 14 B 

2465-27-2 Auramine (technical grade) 14 A 

2501 3- 15-4 Vinyl to luene 14 B 

25639-42-3 Methylcyc lohexanol 14 B 

2646- 17-5 Oil orange SS 14 A 

26628-22-8 Sodium azide 14 B 

26952-2 1-6 lso-ocytl alcohol 14 B 

2698-41 -1 o-Chlorobenylidene malonitrile 14 B 

2699-79-8 Sulfuryl fluoride 14 B 

28434-86-8 3,3'-Dichloro-4,4'-diaminodiphenyl ether 14 A 

29 19 1-52-4 Anisidine (o-,p- isomers) 14 B 

292 1-88-2 Chlorpyrifos 14 B 

297 1-90-6 Clopidol 14 B 

299-84-3 Ronne! 14 B 
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Hanford Tank 
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Compounds Emission 

Identification c Compounds d 
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CAS# Constituent osition • TAP b TWINS BBi PIC PIC COPC 0 Compound r Input g 

299-86-5 Crufomate 14 B 
300-76-5 Na led 14 B 
302-70-5 N itrogen mustard N-oxide hydrochloride 14 A 
314-40-9 Bromac il 14 B 
330-54-1 Diuron 14 B 
3333-52-6 Tetramethyl succinonitrile 14 B 
334-88-3 Diazomethane 14 B 
3383 -96-8 Temephos 14 B 
34590-94-8 Di propylene glycol methyl ether 14 B 
35400-43-2 Sulprofos 14 B 
3547-04-4 DDE (p,p'-Dichlorodiphenyldichloroethylene) 14 A 
3689-24-5 Tetraethyldithiopyrophosphate (TEDP) 14 B 
401 6-1 4-2 Isopropyl glycidyl ether (IGE) 14 B 
4098-7 1-9 lsophorone diisocyanate 14 B 
420-04-2 Cyanamide 14 B 
463-51-4 Ketene 14 B 
4685-1 4-7 Paraquat 14 B 
479-45-8 Tetryl 14 B 
504-29-0 2-Aminopyridine 14 B 
509-14-8 Tetranitromethane 14 B 
51 24-30- 1 Methylene-bis-( 4-cyclo-hexyl isocyanate) 14 B 
540-88-5 tert-Butyl acetate 14 B 
54-11 -5 Nicotine 14 B 
541 -85-5 Ethyl amyl ketone 14 B 
542-92-7 Cyclopentadiene 14 B 
552-30-7 Trimellitic anhydride 14 B 
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CAS# Constituent 
55-38-9 Fenthion 

555-84-9 
1-(5 -Nitrofurfurylidene )amino )-2-
imidazo lidinone 

55-63 -0 N itroglycerin 

556-52-5 Glycido l 

55720-99-5 Chlorinated diphenyl ox ide 

563- 12-2 Ethion 

583-60-8 o-Methylcyclohexanone 

592-62-1 Methyl azoxymethyl acetate 

59355-75-8 
Methyl acetylene-propadiene mixture 
(MAPP) 

594-42-3 Perchloromethyl mercaptan 

594-72-9 I, I-Dichloro-1-nitroethane 

600-25-9 1-Chloro-l -nitropropane 

613-35-4 N,N-Diacetylbenzidine 

626-1 7-5 m-Phthalodinitril e 

626-38-0 sec-Amyl acetate 

62-74-8 Fluoroacetic ac id, sodium sa lt (Fratol) 

628-63-7 n-Amyl acetate 

628-96-6 Ethylene glycol dinitrate 

638-2 1-1 Phenylphosphine 

6409 1-91-4 
4-(Methylnitrosamino )-1-(3-pyridyl)- 1-
butanone 

64-67-5 Diethy l sulfate 

67-45-8 Furazolidone 

680-3 1-9 Hexamethylphosphoramide 

68-11-1 Thioglycolic ac id 

24590-PADC-F00041 Rev 6 (1/22/2009) 

24590-WTP-RPT-ENV-10-001, Rev 0 
Const ituents of Potential Concern for the WTP Air and Dangerous Waste Permits 

emove " egu ation p ate d b R I. Ud (418 constituents ) 
Hanford Tank 

Organic Stack 
Compounds Emission 

Identification c Compounds d 

Old WAC Site Table A-3 CHG 
Class Spe- Table A-2 Low- Vapor 

Disp- A or B EPA cific RDQO Toxicity Study 
osition a TAPb TWINS BBi PIC PIC cope • Compound r Jnput g 

14 8 

14 A 

14 B 
14 B 
14 8 
14 8 
14 8 
14 A 

14 B 

14 8 
14 B 
14 B 
14 A 
14 8 
14 8 
14 8 
14 8 
14 B 

14 B 

14 A 

14 B 
14 A 

14 A 
14 8 
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Table C-4 Original List of Toxic Air Pollutants Removed b , Regulation Update (418 constituents) 
Hanford Tank 

Organic Stack 
Compounds Emission 

Identification c Compounds d 

Old WAC Site Table A-3 CHG 
Class Spe- Table A-2 Low- Vapor 

Disp- A orB EPA cific RDQO Toxicity Study 
CAS# Constituent osition a TAPb TWINS BBi PIC PIC cope• Compound r Input g 

681 -84-5 Methyl si licate 14 B 

68476-85-7 Liquified petroleum gas 14 B 

6923-22-4 Monocrotophos 14 B 

696-28-6 Dichlorophenylarsine 14 A 

74-89-5 Methylamine 14 B 

74-93-1 Thiomethanol 14 B 

74-96-4 Ethyl bromide 14 B 

75-04-7 Ethylamine 14 B 
75-08-1 Ethy l mercaptan 14 B 
75-31-0 Isopropylamine 14 B 
75-47-8 Iodoforrn 14 B 
7572-29-4 Dichloroacetylene 14 B 
7616-94-6 Perchloryl fluoride 14 B 
76-22-2 Camphor, synthetic 14 B 
768-52-5 N-Isopropylani line 14 B 

77-73-6 Dicyclopentadiene 14 B 

7786-34-7 Mevinphos 14 B 

7803-52-3 Stibine 14 B 

78-10-4 Ethyl silicate 14 B 

78-30-8 Triorthocresyl phosphate 14 B 

78-34-2 Dioxathion 14 B 

79-04-9 Chloroacetyl chloride 14 B 

79-11-8 Chloroacetic acid 14 B 

79-24-3 Nitroethane 14 B 

79-27-6 Acetylene tetrabromide 14 B 

79-41-4 Methacrylic acid 14 B 
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Table C-4 Original List of Toxic Air Pollutants Removed b " Regulation Update (418 constituents) 
Hanford Tank 

Organic Stack 
Compou nds Emission 

Identification c Compounds d 

Old WAC Site Table A-3 CHG 
Class Spe- Table A-2 Low- Vapor 

Disp- A or B E PA cific RDQO Toxicity Study 
CAS# Constituent osition • TAPb TWINS BBi PIC PIC core · Compound r lnput g 

794-93-4 Panfuran S (dihydroxymethylfuratrizine) 14 A 

800 1-58-9 Creosote 14 A 

8002-74-2 Parafin wax fume 14 8 
8003-34-7 Pyrethrum 14 8 
8006-64-2 Turpentine 14 8 
80 12-95-1 Oi l mist, minera l 14 B 

8022-00-2 Methyl demeton 14 8 
8030-30-6 Rubber solvent (Naphtha) 14 8 

8032-32-4 VM & P Naphtha 14 B 

8052-42-4 Asphalt (petroleum) fumes 14 B 

8065-48-3 Demeton 14 8 
8 1-8 1-2 Warfarin (>0.3%) 14 8 
8 1-8 l-2a Warfa rin (<0.3%) 14 8 
83-26- 1 Pindone 14 8 
83-79-4 Rotenone 14 8 
85-00-7 Diquat 14 8 
86-50-0 Az inphos-methyl 14 B 

86-88-4 alpha-Naphthylthiourea 14 B 
89-72-5 o-sec-Butylphenol 14 8 
92-84-2 Phenothiazine 14 B 

94-36-0 Benzoyl Peroxide 14 8 
944-22-9 Fonofos 14 B 

96-33-3 Methyl acrylate 14 B 

97-77-8 Disulfiram 14 8 
98-00-1 Furfuryl alcohol 14 B 

999-61 -1 2-Hydroxypropyl acrylate 14 B 
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Table C-4 Original L ist of Toxic Air Pollutants Removed b J Regulation Update (418 constituents) 
Hanford Tank 

Organic Stack 
Compounds Emission 

Identification c Compounds d 

Old WAC Site Table A-3 
Class Spe- Table A-2 Low-

Disp- AorB EPA cific RDQO Toxicity 
CAS# Constituent osition a TAPb TWINS BBi PIC PIC COPC C Compound r 

14 
Aluminum smelter polyaromatic hydrocarbon 

14 A 
em1ss10ns 

151 Cotton dust, raw 14 B 
NA2I Polyaromatic hydrocarbons (P AH) 14 A 
NA24 Dioxins and furans 14 A 
NA25 Coke oven emissions 14 A 
UN6 Isopropyl oi ls 14 A 
UN8 Nitrofurans 14 A 
• Disposition 

I RDQO identi fi ed WTP feed CO PCs; removed by tbe revision to the T APs list; retained as WTP feed CO PCs because they are found in TWfNS/BBI. 

2 RDQO identified WTP feed CO PCs; removed by the revision to the T APs list; retained as WTP feed CO PCs because they were idenitfied in the CHG vapor study 
(Table B-1); not found in TWINS/BB!. 

3 Constituents removed from the RDQO starting list to be measured in stack emissions because they appear as EPA PICs (Appendix E) . 

4 Constituents removed from the RDQO starting list to be measured in stack emissions because they appear as site-specific PICs (Appendix F). 

5 Constituents removed from the RDQO starting list because they no longer have a regulatory driver and are not found in TWINS/BBi. 

CHG 
Vapor 
Study 
Inputg 

6 Low-toxicity compound removed by the revision to the T APs list; retained as WTP feed CO PCs because it was idenitfied in the CHG vapor study (Appendix B, Table B-1 ). 

7 Constituents removed from the low-toxicity list to be measured in stack emissions because they appear as EPA PlCs (Appendix E). 

8 Constituent removed from the low-tox icity list to be measured in stack emissions because it appears as a site-specific PIC (Appendix F). 

9 Constituents removed from the low-toxicity list because they no longer have a regulatory driver and are not found in TWINS/BBL 

IO lnorgan ics initially identified as feed COPCs in the RDQO; retained without further evaluation . 

11 Inorganic compounds that are addressed as individual cations or anions in the tank liquid; no further evaluation was performed. 

I 2 Eliminated because it has < IO detects in TWINS and no BBi values were fo und; appears as CHG vapor study compound (Appendix B) therefore, retained as feed COPC. 

13 Eliminated because they have < IO detects in TWINS and no BBi values were found; appear as EPA PI Cs (Appendix E). 

14 Eliminated because they have < IO detects in TWINS and no BBI values were found . 

b A notation in the box identifies the compound as a TAP listed prior to the May 2009 WAC 173-460 update; the "A" or "B" indicates the class of the TAP. 
c An "x" in the box indicates that the compound either has more that JO detects from previous tank sampling activities and is recorded in the TWfNS data base or that the Best 

Basis Inventory (BBI) effort has identified the possibility that it was discarded to the Hanfo rd tanks and has estimated a quantity. 
d The stack emiss ions compounds were predicted to be present in combustor stack emissions (Appendix E). 
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Table C-4 Original L ist of Toxic Air Pollu tants Removed b , Regulation Update (418 constituents) 
Hanford Tank 

Organic 
Compounds 

Identification c 

Old WAC 
Class 

Disp- A orB 
CAS# Constituent osition a TAPb TWINS BBi 

e Compound was selected by RDQO process as a feed CO PC (Appendix A, Table A-2). 
r Compound was identified as a low toxicity COPC per agreement with Ecology (A ppendix A, Table A-3). 
g Compound was identified in the CHG vapor study, Appendix B, Table 8-1. 
h This compound does not appear on the RDQO input tab le 8.2 although other RDQO tables list it as a TAP. 

24590-PADC-F00041 Rev 6 (1/22/2009) 

Stack 
Emission 

Compounds d 

Site 
Spe-

EPA cific 
PIC PIC 

Table A-3 CHG 
Table A-2 Low- Vapor 

RDQO Toxicity Study 
core • Compound r Input g 
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Appendix D 
RDQO Optimization Study Revisions to the WTP COPCs 

The RDQO (Wiemers and others 1998) required that the COPC analyte se lection and analytical methods 
be optimized. The optimization effort is documented in the Regulatory Data Quality Objectives 
Optimization Report (BNI 2004) . This optimization process adjusted the starting li st of RDQO organic 
and inorganic COPCs. 

D.1 RDQO Optimization Study Adjustments to the WTP Waste Feed COPCs 

In accordance with the RDQO (Wiemers and others I 998), the U. S. Department of Energy (DOE) and 
the Washington State Department of Ecology (Ecology), with input from Bechtel National, Inc . (BNI), 
initiated activi ties to optimize the RDQO. The results of these activities that relate to Hanford Tank waste 
COPC identification are documented in the Regulatory Data Quality Objectives Optimization Report 
(BNI 2004, Tables 4-1 , 4-2, 4-3 , and 4-4) . 

The RDQO optimization adjustments include (refer to Table D-1 for disposition codes) : 

• Substitution of seven aroc lors for total PCBs (disposition I). Note, two of the added aroclors were 
previously added by the CHG vapor study (Appendix B). 

• Removed five inorganic COPCs that have no regulatory driver (disposition 2). 

• Removed one inorganic COPC that has no suitable analytical method for the waste matrices 
(disposition 3). 

• Removed three organic COPCs that are highly reactive (d isposition 4) . Note, two of the organic 
CO PCs were removed during the evaluation of the WAC 173-460 revisions to the toxic air pollutants 
(Appendix C), leaving one removed by the Optimization Study. 

• Removed four organics that lack analytical methods in the waste matrices (disposition 5). Note, one 
of the organic CO PCs was removed during the evaluation of the WAC 173-460 revis ions to the toxic 
air pollutants (Appendix C), leaving three removed by the Optimization Study. 

[n addition to the adjustments described above, the following substitutions were made to faci litate 
characterization of the tank waste: 

• Hydroxide was replaced with pH measurement (d isposition 6). 

• The analysis for total chromium was substituted for hexavalent chromium (disposition 7). 

• The analysis for thermodynamically stable sulfur was substituted for sulfur (disposition 8). 

• The analysis for the nitrate ion was substituted for nitric acid (disposition 9). 

• The nitrate ion analysis will also substitute for the nitrous oxide analysis (CAS Number l 0024-97-2) 
identified in the CHG vapor study (Appendix B). 

These adjustments, are displayed in Table D-1 . Additional discussion of the optimization study 
adjustments is provided in B I 2004. 
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Constituents of Potential Concern for the WTP Air and 

Dangerous Waste Permits 

Table D-1 Adjustments Made by the Regulatory Data Quality Objectives 
0 . . p lptim1zation rocess 

Adjustment Code a 

CAS# Constituent Removed 

Ore:anics 
11096-82-5 Aroclor-1 260 
11097-69-1 Aroclor-1254 
11104-28-2 Aroclor-1221 
11141-1 6-5 Aroclor-1232 
12672-29-6 Aroclor-1 248 
12674-11-2 Aroclor-101 6 
53469-2 1-9 Aroclor-1 242 
1336-36-3 Polychlorinated biphenyls (PCBs) 
12 1-44-8 Triethylamine 
3825-26-1 Ammonium perfluorooctanoate b 

57-14-7 I, 1-Dimethylhydrazine 
60-34-4 Methylhydrazine 
624-83-9 Methyl isocyanate c 

684-1 6-2 Hexafluoroacetone b 

88-89-1 Picric acid b 

lnore:anics 
7440-09-7 Potassium 
7440-2 1-3 Silicon 
7440-42-8 Boron 
7440-69-9 Bismuth 
7440-70-2 Calcium 
7553-56-2 Iodine 
14280-30-9 Hydroxide 
no CAS # pH 
18540-29-9 Hexavalent chromium 
7440-47-3 Chromium 

63705-05-5 Sulfur 
7704-34-9 Total Sulfur (thermodynamically stable) 
7697-37-2 Nitrate (Nitric acid) 
14797-55-8 Nitrate 
7440-09-7 Potassium 
7440-21-3 Silicon 
a Adjustment Code : 

l Aroclors substituted fo r total PCBs; see BNI (2004), Table 4-2 . 
2 Inorganics removed; no regulatory driver; see BNI (2004), Table 4-2. 
3 Inorganic removed; no sui table methods in waste matrices; see BNT (2004), Table 4-2. 
4 Organics removed because they are highly reactive; see BNI (2004), Table 4-2. 

I 
5 
4 

5 
5 
4 
5 
4 

2 
2 
2 
2 
2 
3 
6 

7 

8 

9 

2 
2 

Added 

I 
I 
I 
I 

I 
I 
1 

6 

7 

8 

9 

5 Organics removed because there are no suitable analytical methods for the waste matrices; see BNI (2004), 
Table 4-2. 

6 pH measurement substituted for hydroxide; see BNI (2004), Table 4-2. 
7 Analysis for tota l chromium substituted for hexavalent chromium; see BNI (2004), Table 4-4. 
8 Thennodynamically stable sulfur substituted for tota l sulfur; see BNI (2004), Table 4-4. 

24590-PADC-F00041 Rev 6 (1/22/2009) 
Page D-3 



24590-WTP-RPT-ENV-10-001, Rev 0 
Constituents of Potential Concern for the WTP Air and 

Dangerous Waste Permits 

Table D-1 Adjustments Made by the Regulatory Data Quality Objectives 
0 timization Process 

CAS# Constituent 
9 Nitrate ion substituted for nitric acid; see BNI (2004), Table 4-4. 

b Previously removed by T APs revision evaluation. 
c Moved to EPA PIC. 
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Appendix E 

24590-WTP-RPT-ENV-10-001, Rev 0 
Constituents of Potential Concern for the WTP Air and 

Dangerous Waste Permits 

Products of Incomplete Combustion CO PCs Identified in the 
HHRAP 

To help ensure the fu ll range of compounds potentially emitted from a combustor are considered, the 
US Environmental Protection Agency (EPA), in the Human Health Risk Assessment Protocol for 
Hazardous Waste Combustion Facilities (HHRAP) (EPA I 998) provided a list of compounds typically 
found in hazardous waste and stack gas emissions from hazardous waste combustion (Appendix A- 1, 
EPA 1998). The products of incomplete combustion (PIC) selected as WTP PICs are those 242 
compounds identified in the HHRAP, Table A-1, Columns 6, 7, and 8 (EPA 1998). Table E- 1 reproduces 
this list. 

A second category of PI Cs identified is coplanar polychlorinated biphenyls (PCBs), moderate ly 
chlorinated PCB congeners that can have dioxin-like effects. The latest revision of the Human Health 
Risk Assessment Protocol for Hazardous Waste Combustion Facilities (HHRAP) (Table 2-5, EPA 2005) 
identifies 12 coplanar PCBs. Table E-1 lists the 12 coplanar PCBs. 

Of the 242 PI Cs listed in Table E- 1 (Columns 3 - 6), (EPA 1998) and 12 coplanar PCBs (Column 7) li sted 
in Table 2-5, (EPA 2005), 126 are potentially in the WTP waste feed or already identified as a compound 
to be measured in stack emissions. Table E-1 identifies the WTP potential waste feed or other previously 
identified stack emission COPCs (Column 8). The remaining 128 EPA PIC compounds (column 9) are 
identified as WTP COPCs from the EPA PIC list and measured in WTP stack emissions only. 

Note, the inorganic hexavalent chromium, CAS No. 18540-29-9, and the organics total PCBs, CAS 1336-
36-3 and methyl isocyanate; CAS No. 624-83-9 were removed as feed constituents by the RDQO 
Optimization Study (Appendix D). These compounds appear on the EPA PIC list and were retained as 
stack emissions compounds. Later in the COPC evaluation process, a further adjustment was made to 
move total PCBs to a feed COPC and to remove hexavalent chromium as a stack emission compound; 
hexavalent chromium was replaced by total chromium as a WTP feed COPC. Note that the redesignation 
of total PCBs to a feed COPC and the elimination of hexavalent chromium as a stack emission compound 
in favor of total chromium (a feed constituent) is not shown in the table. 

Of the 128 constituents identified as EPA PICs, 93 of them (29 dioxins, furans, and PCBs, 38 TAPs that 
did not meet the criteria for listing as feed CO PCs, and 26 former T APs) were previously identified as 
stack emissions compounds in the T APs revision evaluation (Appendix C). Twelve PI Cs had previously 
been discounted as feed COPCs (Appendix A, Table A-4, disposition 6). The remaining 19 organic PICs 
were not previously evaluated in the examination of feed CO PCs. With the inclusion of total PCBs and 
methyl isocyanate, there were 126 organics considered for evaluation as COPCs that are PICs. 
Subsequent agreements with Ecology and EPA (Appendix G) made additional modifications to the EPA 
PIC list resulting in 139 constituents identified as EPA PICs. 

References : 

EPA 1998. Human Health Risk Assessment Protocol for Hazardous Waste Combustion Facilities, 
Peer Review Draft, EPN530/D-98/001A, July 1998, US Environmental Protection Agency, Washington, 
DC. 
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Constituents of Potential Concern for the WTP Air and 

Dangerous Waste Permits 

EPA 2005 . Human Health Risk Assessment Protocol for Hazardous Waste Combustion Facilities, Final, 
EPA/530/R-05/006, September 2005, US Environmental Protection Agency, Washington, DC. Available 
at http: //www.epa.gov/epaoswer/hazwaste/combust/risk.htm. 
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T bl E 1 a e - USE nv1ronmenta IP rotectaon A ,gency 

CAS# Compound Name 
I 00-01-6 4-Nitroaniline (p-nitroaniline) 
100-02-7 4-Nitrophenol (p-nitrophenol) 
100-25-4 1,4-Dinitrobenzene (p-dinitrobenzene) 
100-41-4 Ethyl benzene 
100-42-5 Styrene 

100-44-7 Benzyl ch loride 
100-51-6 Benzyl alcohol 

100-52-7 Benzaldehyde 
100-75-4 N-Nitrosopiperidine 
10102-43-9 Nitric oxide 
10102-44-0 Nitrogen dioxide 
10102-45-1 Thallium(l)nitrate 
101 -05-3 Ani lazine 
101-14-4 4,4'-Methyleneb is (2-chloroani line) 

101-27-9 Barban 

101-55-3 4-Bromophenyl phenyl ether 
101-61 -1 4,4'-Methylenebis (N,N-dimethylaniline) 
101-68-8 Methylene diphenyl dii socyanate (MDI) 
101-77-9 4,4-Methylenediani line 

101 -80-4 4,4'-Oxydianiline 

1024-57-3 Heptachlor epoxide 
102-82-9 Tributylamine 

1031-07-8 Endosu lfan sulfate 

I 03-33-3 Azobenzene 

24590-PADC-F00041 Rev 6 (1/22/2009) 

24590-WTP-RPT-ENV-10-001, Rev 0 
Constituents of Potential Concern for the WTP Air and Dangerous Waste Permits 

p d ro ucts o fl ncomp ete C b om ustaon 

Historical EPA PICs: Table A-1 
[HHRAP (EPA 1998)1 

EPA 
Compounds PICs in Coplanar 
Identified in EPA Stack PCBs Added to 
Combustion Recommended Emission EPA Table 2-5 Already WTP 

Unit and Potential Actually Identified HHRAP assigned COPCs as 
Emissions PICs Detected PIC (EPA 2005) a as COPC EPA PICs b 

X X X 

X X X 

X X X X X 

X X X X 

X X X X 

X X X X X 

X X X 

X X X 

X X X X 
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T bl E 1 a e - USE nvironmen a ro ec 10n ,gency t I P t f A 

CAS# Compound Name 
l 03-85-5 Phenylthiourea 

l 05-60-2 Capro lactam 

I 05-67-9 2,4-Dimethylphenol 

l 0595-95-6 N-Nitrosomethylethylamine 

I 06-42-3 p-Xylene (dimethyl benzene) 
106-44-5 p-Creso l ( 4-methyl phenol) 

106-46-7 1,4-Dichlorobenzene 

l 06-47-8 p-Chloroaniline 

106-49-0 p-Tolu idine 

I 06-50-3 p-Phenylenediamine 

l 06-51-4 Quinone 

l 06-88-7 1,2-Epoxybutane 

l 06-89-8 Epich lorohydrin (l-chloro-2,3 epoxypropane) 

l 06-93-4 Ethylene dibromide 

106-99-0 1,3 -Butadiene 

I 07-02-8 Acrolein 

107-05-1 Allyl chloride 

107-06-2 1,2-Dichloroethane (ethylene dichloride) 

107-07-3 2-Chloroethanol 

107-10-8 n-Propylamine 

107-12-0 Propionitrile 

107-1 3-1 Acrylonitrile 

107-18-6 Ally! alcohol 
107-1 9-7 Propargyl alcohol 

107-20-0 Chloroacetaldehyde 

24590-PADC-F00041 Rev 6 (1/ 22/ 2009) 

24590-WTP-RPT-ENV-10-001, Rev 0 
Constit uents of Potential Concern for the WTP Air and Dangerous Waste Permits 

ro UC S 0 P d t fl ncomp e e om us ion I t C b f 

Historical EPA PICs: Table A-1 
[HHRAP (EPA 1998)1 

EPA 
Compounds PICs in Coplanar 
Identified in EPA Stack PCBs Added to 
Combustion Recommended Emission EPA Table 2-5 Already WTP 

Unit and Potential Actually Identified HHRAP assigned COPCs as 
Emissions PlCs Detected PIC (EPA 2005) • as COPC EPA PICs b 

X X X X 

X X X X X 

X X X 

X X X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X X 

X X X 

X X X X X 

X X X X 

X X X 
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T bl E 1 a e - USE nv1ronmen a ro ec 10n ,gency ro tlP t f A p d ucts o fl ncomp ete C b om ustion 

Historical EPA PICs: Table A-1 
IHHRAP ffiPA 1998)1 

EPA 
Compounds PICs in Coplanar 
Identified in EPA Stack PCBs Added to 
Combustion Recommended Emission EPA Table 2-5 Already WTP 

Unit and Potential Actually Identified HHRAP assigned COPCs as 
CAS# Compound Name Emissions PlCs Detected PIC (EPA 2005) a as COPC EPA PICs b 

I 07-2 1-1 Ethylene glycol ( 1,2-ethanediol) X X X 

107-30-2 Chloromethyl methyl ether 
I 07-49-3 Tetraethyl pyrophosphate 
107-98-2 Propylene glycol monomethyl ether X X X 

108-05-4 Vinyl acetate X X X 

108-1 0-1 Methyl isobutyl ketone X X X X 

I 08- 18-9 Diisopropylamine 
108-3 1-6 Maleic anhydride 
I 08-38-3 m-Xylene (dimethyl benzene) X X X X X 

I 08-39-4 m-Cresol X X X 

I 08-46-3 Resorcinol 
I 08-60- 1 bis (2-Chloroisopropyl)ether X X X 

108-67-8 1,3 ,5-Trimethylbenzene X X X 

108-87-2 Methylcyclohexane X X X 

108-88-3 Toluene X X X X X 

108-90-7 Chlorobenzene X X X X X 

108-95-2 Phenol X X X X X 

l 08-98-5 Thiophenol (benzenethiol) 

109-06-8 2-Picoline 

109-77-3 Malononitri le X X X 

109-86-4 2-Methoxyethanol X X X 

109-89-7 Diethylamine 
109-99-9 Tetra hydrofuran X X X 

11 0-54-3 n-Hexane X X X 

11 0-75-8 2-Chloroethylvinyl ether 
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T bl E 1 a e - USE t I P t nvironmen a ro ect10n A ,gency 

CAS# Compound Name 
11 0-80-5 Ethylene glycol monoethyl ether 

11 0-86-1 Pyridine 

11 096-82-5 Aroclor-1 260 

11 097-69- 1 Aroclor- 1254 

111 04-28-2 Aroc lor-1 22 1 
111-1 5-9 Ethylene glyco l monoethyl ether acetate 

111 4 1-16-5 Aroclor- 1232 

111 -42-2 Diethanolamine 

111 -44-4 bis(2-Chloroethyl)ether 

111 -54-6 Ethylene(bis)di thiocarbamic acid 

111 6-54-7 N-N itrosodiethanolamine 

111 -76-2 Ethylene g lycol monobutyl ether 

111 -9 1- 1 bis(2-Chloroethoxy)methane 

11 20-7 1-4 1,3-Propane sultone 

11 4-26- 1 Propoxur (Bayton) 

11 5-02-6 Azaserine 

11 5-29-7 Endosul fan 

11 5-90-2 Fensulfothion 

11 6-06-3 Aldicarb 

11 7-79-3 2-Aminoanthraquinone 

11 7-80-6 Dichlone 

11 7-81-7 bis(2-ethylhexyl)phthalate 

11 7-84-0 Di-n-octylphthalate 
11 8-74- 1 Hexachlorobenzene (perch lorobenzene) 

11 8-96-7 2,4,6-Trin itrotoluene 

24590-PADC-F00041 Rev 6 (1/22/ 2009) 

24590-WTP-RPT-ENV-10-001, Rev 0 
Constituents of Potential Concern for the WTP Air and Dangerous Waste Permits 

p d ro ucts o fl ncomp ete C b om ust10n 

Historical EPA P fCs: Table A-1 
(HHRAP (EPA 1998)] 

EPA 
Compounds PICs in Coplanar 
Identified in EPA Stack PCBs Added to 
Combustion Recommended Emission EPA Table 2-5 Already WTP 

Unit and Potential Actually Identified HHRAP assigned COPCs as 
Emissions PICs Detected PIC (EPA 2005) a as COPC EPA PICs b 

X X X 

X X X 

X X X 

X X X X 

X X X 

X X X X 

X X X 

X X X X X 

X X X 

X X X X X 
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T bl E 1 a e - USE nvtronmen a ro ec 100 ,2encv tlP t f A 

CAS# Compound Name 
119-90-4 3,3 '-Dimethoxybenzidine 

119-93-7 3,3'-Dirnethylbenzid ine 
120-12-7 Anthracene 

12039-52-0 Thallium(I)selenite 

120-58-1 lsosafrole 

120-62-7 Piperonyl su lfoxide 

120-71-8 p-Cresidine 
120-80-9 Catechol 

120-82-1 1,2,4-Trichlorobenzene 
120-83-2 2,4-Dichlorophenol 
121-14-2 2,4-Dinitrotoluene 
121-44-8 Triethylamine 
121-69-7 N,N-Diethyl an il ine 

121-75-5 Malathion 

122-09-8 a,a-Dirnethylphenethylamine 

122-39-4 Diphenylamine 

122-66-7 1,2-Diphenylhydrazine 

123-31-9 Hydroquinone 

123-33-1 Maleic hydrazide 

123-38-6 Propionaldehyde 

123-63-7 Paraldehyde 
123-91-1 Dioxane ( 1,4-dioxane) 
124-48-1 Ch lorodi bromomethane 

126-68-1 0,0,0-Triethy l phosphorothioate 

12672-29-6 Aroclor-1248 

24590-PADC-F00041 Rev 6 (1/22/2009) 
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ro UC S 0 P d t fl ncomp e e om us 100 It C b f 

Historical EPA PICs : Table A-1 
IHHRAP (EPA 1998)1 

EPA 
Compounds PICs in Coplanar 
Identified in EPA Stack PCBs Added to 
Combustion Recommended Emission EPA Table 2-5 Already WTP 

Uni t and Potential Actually Identified HHRAP assigned COPCs as 
Emiss ions PICs Detected PIC (EPA 2005) • as COPC EPA PICs b 

X X X 

X X X X 

X X X X X 

X X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X X 

X X X 
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T bl E 1 a e - USE nvtronmen a r o ec ton ,2:encv t l P t f A 

CAS# Compound Name 
126-72-7 tris(2,3-Dibromopropyl) phosphate 

12674- 11-2 Aroclor-101 6 

126-75-0 Demeton-S 

126-98-7 Methacryloni trile 

126-99-8 Chloroprene 
127- 18-4 Tetrachloroethene (Perchloroethylene) 

129-00-0 Pyrene 

130-15-4 1,4-Naphthoquinone 

1303-28-2 Arsenic pentox ide 

13071-79-9 Terbu fos 

13 1-1 1-3 Dimethyl Phthalate 

1314-32-5 Thallic ox ide 

1314-62-1 Vanadium pentoxide 

13171 -21-6 Phosphamidon 

131-89-5 2-Cycloyhexyl-4,6-d initrophenol 

13 19-77-3 Creso ls/cresy li c ac id (isomers and mi xtures) 

132-32- 1 3-Amino-9-ethylcarbazole 

132-64-9 Dibenzofuran 

1327-53-3 Arsenic triox ide 

1330-20-7 Xy lene (tota l) 

133-06-2 Caplan 

1332-21 -4 Asbestos 

1335-32-6 Lead subacetate 
1336-36-3 Po lychlorinated biphenyls (209 congeners) 

1338-23-4 2-Butanone peroxide 

24590-PADC-F00041 Rev 6 (1/22/2009) 

24590-WTP-RPT- ENV-10-001, Rev 0 
Constituents of Potential Concern for the WTP Air and Dangerous Waste Permits 

ro UC S 0 P d t fl ncomp e e om us ton I t C b f 

Historical EPA PICs: Table A-1 
[HHRAP (EPA 1998)1 

EPA 
Compounds PICs in Coplanar 
Identified in EPA Stack PCBs Added to 
Combustion Recommended Emission EPA Table 2-5 Already WTP 

Unit and Potential Actua lly Identified HHRAP assigned COPCs as 
Emissions PICs Detected PIC (EPA 2005) a as COPC EPA PICs b 

X X X 

X X X X X 

X X X X 

X X X X 

X X X 

X X X 

X X X 
I 

X 

X X X 

X X X X 
I 

X 
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T bl E 1 a e - USE nv,ronmenta IP rotectton .gency . ro A p d ucts o fl ncomp ete C b om ustton 

Historical EPA PICs: Table A-1 
[HHRAP (EPA 1998)] 

EPA 
Compounds PICs in Coplanar 
Identified in EPA Stack PCBs Added to 
Combustion Recommended Emission EPA Table 2-5 Already WTP 

Unit and Potential Actually Identified HHRAP assigned COPCs as 
CAS# Compound Name Emissions PlCs Detected PIC (EPA 2005) • as COPC EPA PICs b 

133-90-4 Chloramben 

134-32-7 1-Naphthylamine (a lpha-naphthy lamine) 

13463-39-3 Nicke l carbonyl 

137- 17-7 2,4,5-Trimethylanili ne 

137-26-8 Thiram 

13765-19-0 Calcium chromate 

140-57-8 Aramite 
140-88-5 Ethyl acry late 

141-66-2 Dicrotophos 

143-33-9 Sodium cyanide 

143-50-0 Kepone 

145-73-3 Endothall X X X 

1464-53-5 1,2,3,4-D iepoxybutane 

148-82-3 Melphalan 

151 -50-8 Potassium cyanide 

151-56-4 Ethylene imi ne (Az iridine) 

152-16-9 Octamethyl pyrophosphoramide 

1563-66-2 Carbofuran 

156-60-5 (trans) 1,2-Dichloroethene X X X 

156-62-7 Calcium cyanamide 

1582-09-8 Triflura lin 

1615-80-1 N,N'-Diethylhydrazine 

1634-04-4 Methyl tert butyl ether X X X 

16752-77-5 Methomyl 

1718-51-0 Terphenyl-d 14 
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T bl E 1 a e - USE nvironmenta I P rotect1on A .gency p d ro ucts o fl ncomp ete C b om ustion 

Historical EPA PICs: Table A-1 
IHHRAP (EPA 1998)1 

EPA 
Compounds PICs in Coplanar 
Identified in EPA Stack PCBs Added to 
Combustion Recommended Emission EPA Table 2-5 Already WTP 

Unit and Potential Actually Identified HHRAP assigned COPCs as 
CAS# Compound Name Emissions Pl Cs Detected PIC (EPA 2005) a as COPC EPA PJCs b 

1746-0 1-6 2,3, 7 ,8-Tetrachlorodibenzo(p )diox in (TCDD) X X X X X 

1836-75-5 Nitrofen 
18540-29-9 Chromium (hexavalent) X X X 3 X 

18883 -66-4 Streptozotocin 
1888-7 1-7 Hexachloropropene 
189-55-9 Dibenzo(a,i)pyrene 
191-24-2 Benzo(g,h,i)perylene X X X X 

192-65-4 Dibenzo(a,e)pyrene 
192-97-2 Benzo( e )pyrene X X X 

193-39-5 Indeno(l ,2,3-cd)pyrene X X X 

19408-74-3 1,2,3,7,8,9-Hexachlorodibenzo(p)dioxin X X X X 

2037-26-5 Toluene-d8 

205-82-3 Benzo(j)tluoranthene X X X X 

205-99-2 Benzo(b )tluoranthene (3 ,4-Benzotluoranthene) X X X X 

206-44-0 Fluoranthene X X X X X 

207-08-9 Benzo(k)tluoranthene X X X X 

20816- 12-0 Osmium tetrox ide 
20830-8 1-3 Daunomycin 
20859-73-8 Aluminum phosphide 
208-96-8 Acenaphthalene 
2104-64-5 EPN 
2 1609-90-5 Leptophos 
218-01-9 Chrysene X X X X 

224-42-0 Dibenz(a,j)acridine 
225-51-4 Benz[ c ]acridine 

Page E-10 
24590-PADC-F00041 Rev 6 (1/22/2009) 



T bl E 1 a e - USE nvaronmenta IP rotectJon A ,gency 

CAS # Compound Name 
22967-92-6 Methyl mercury 
2303-16-4 Diallate (cis or trans) 
2310-17-0 Phosa lone 
2385-85-5 Mirex 
23950-58-5 Pronamide 
2425-06-1 Captafol 
25013-15-4 Methyl styrene 
25265-76-3 Phenylenediamine 
25376-45-8 Toluenediamine 
2647 1-62-5 Toluene di isocyanate 
2763-96-4 5-(Aminomethyl)-3-isoxazolol 
292 1-88-5 Chlorpyrifos X 

297-97-2 
O,O-Diethyl O-pyrazinyl phosphorothioate 
(Thionazine) 

298-00-0 Methyl parathion 

298-02-2 Phorate 

298-03 -3 Demeton-O 
298-04-4 Disulfoton 
29812-79- 1 O-Decyl hydroxylamine 
299-84-3 Ronne! 
300-76-5 Naled 

302-01-2 Hydrazine 
302-1 7-0 Chloral hydrate 

303-34-1 Lasiocarpine 

305-03-3 Chlorambucil 

24590-PADC-F00041 Rev 6 (1/22/2009) 

24590-WTP-RPT-ENV-10-001, Rev 0 
Constituents of Potential Concern for the WTP Air and Dangerous Waste Permits 

p d ro ucts o fl ncomp ete C b om ustJon 

Historical EPA PICs: Table A-1 
IHHRAP (EPA 1998)1 

EPA 
Compounds PICs in Coplanar 
Identified in EPA Stack PCBs Added to 
Combustion Recommended Emission EPA Table 2-5 Already WTP 

Unit and Potential Actually Identified HHRAP assigned COPCs as 
Emissions PICs Detected PIC (EPA 2005) a as COPC EPA PICs b 

X X X X 

X X X 
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T bl E 1 a e - USE nv1ronmenta IP rotechon A ,gency 

CAS# Compound Name 
309-00-2 Aldrin 

311-45-5 Diethyl-p-nitrophenyl phosphate 

3114-55-4 Chlorobenzene-d5 

31508-00-6 2,3',4,4',5-Pentachlorobiphenyl (PCB 118) 
315-18-4 Mexacarbate 
319-84-6 alpha-Hexachlorocyclohexane (alpha-BHC) 

319-85-7 beta-Hexachlorocyclohexane (beta-BHC) 

319-86-8 delta-BHC 

321 -60-8 2-Fluorobiphenyl 

32598-13-3 3,3',4,4'-Tetrachlorobiphenyl (PCB 77) 

32598-14-4 2,3,3' ,4,4'-Pentachlorobiphenyl (PCB 105) 

3268-87-9 Octachlorod ibenzo(p )dioxin 

32774-16-6 3,3',4,4',5 ,5'-Hexachlorobiphenyl (PCB 169) 

3288-58-2 O,O-Diethyl S-methyl dithiophosphate 

33213-65-9 Endosulfan II 

33245-39-5 Fluchloralin 

334-88-3 Diazomethane 

353-50-4 Carbon oxyfluoride 

357-57-3 Brucine 

35822-46-9 1,2,3,4,6,7 ,8-Heptachlorodibenzo(p)d ioxin 

367-12-4 2-Fluorophenol 

3689-24-5 Tetraethyl dithiopyrophosphate 

38380-08-4 2,3,3',4,4',5-Hexach lorobiphenyl (PCB 156) 
39001-02-0 Octachlorodibenzofuran 

39196-18-4 Thiofanox 

24590-PADC-F00041 Rev 6 (1/22/ 2009) 

24590-WTP-RPT-ENV-10-001, Rev 0 
Constituents of Potential Concern for the WTP Air and Dangerous Waste Permits 

p d ro ucts o fl ncomp ete C b om ust10n 

Historical EPA PICs: Table A-1 
IHHRAP (EPA 1998)1 

EPA 
Compounds PICs in Coplanar 
Identified in EPA Stack PCBs Added to 
Combustion Recommended Emission EPA Table 2-5 Already WTP 

Unit and Potential Actually Identified HHRAP assigned COPCs as 
Emissions PICs Detected PIC (EPA 2005)" as COPC EPA PICs b 

X X 

X X X 

X X X 

X X 

X X 

X X X X 

X X 

X X X X 

X X 

X X X X 

Page E-12 



24590-WTP-RPT-ENV-10-001, Rev 0 
Constituents of Potential Concern for the WTP Air and Dangerous Waste Permits 

T bl E 1 a e - USE nv1ronmen a ro ec ion ,gency tlP t f A ro UC S 0 P d t fl ncomp e e om us ,on It C b f 

Historical EPA PICs: Table A-1 
IHHRAP (EPA 1998)1 

EPA 
Compounds PlCs in Coplanar 
Identified in EPA Stack PCBs Added to 
Combustion Recommended Emission EPA Table 2-5 Already WTP 

Unit and Potential Actually Identified HHRAP assigned COPCs as 
CAS# Compound Name Emissions PICs Detected PIC (EPA 2005) a as COPC EPA PICs b 

39227-28-6 1,2,3 ,4, 7 ,8-Hexachlorodibenzo(p )dioxin X X X X 

39300-45-3 Dinocap 
39635-3 1-9 2,3,3',4,4',5 ,5'-Heptachlorobiphenyl (PCB 189) X X 

4032 1-76-4 1,2,3,7,8-Pentachlorodibenzo(p)diox in X X X X X 

4 170-30-3 Crotonaldehyde (Propylene aldehyde) X X X 

4 185 1-50-7 Chlorocyclopentadiene X X X X 

4549-40-0 N-Nitrosomethylvinylamine 
460-00-4 4-Bro mofluorobenzene 

460- 19-5 Cyanogen (oxa lonitri le) X X X 

463-58- 1 Carbonyl sulfi de 
465-73-6 lsodrin 
470-90-6 Chlorfenvinphos 
479-45-8 Tetryl 
492-80-8 Auramine 
494-03-1 Chlomaphazin 

50-00-0 Formaldehyde (methylene oxide) X X X X 

50-06-6 Phenobarbital 
50-07-7 Mitomyc in 
50-18-0 Cyclophosphamide 
50-29-3 4,4'-DDTX 

50-32-8 Benzo( a )Pyrene X X X X X 

504-24-5 4-Aminopyridine 
50-55-5 Reserpine 
505-60-2 Mustard gas 
506-6 1-6 Potassium sil ver cyanide 

Page E-13 
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T bl E 1 a e - USE nv1ronmenta IP rotect1on A ge ncy 

CAS # Compound Name 
506-64-9 Sil ver cyanide 

506-68-3 Cyanogen bromide (bromocyanide) 

506-77-4 Cyanogen chloride 

5 10- 15-6 Chlorobenzilate 

5 1207-3 1-9 2,3, 7 ,8-Tetrachlorodibenzofu ran 
5 12-56-1 Trimethyl phosphate 

5 1-28-5 2,4-Din itrophenol 

5 13 1-60-2 4-Chloro- 1,3-phenylenedi amine 

51-43-4 Epinephrine 

5 1-52-5 Propylthiouracil 

51 -79-6 Ethyl carbamate (urethane) 

52663-72-6 2,3' ,4,4',5,5'-Hexachlorobiphenyl (PCB 167) 

528-29-0 1,2-Dini trobenzene (o-Din itrobenzene) 

52-85-7 Famphur 

532-27-4 2-Chloroacetophenone 

5344-82- 1 1-(o-Chlorophenyl)thiourea 

534-52- 1 4,6-Dini tro-o-creso l 

53469-2 1-9 Aroc lor- 1242 

53494-70-5 Endrin ketone 

53-70-3 Dibenzo(a,h)anthracene 

5385-75-1 Dibenzo(a,e) flu oranthene 

53-96-3 2-Acety laminotluorene 

540-36-3 1,4-Difluorobenzene 

540-73-8 1,2-Dimethylhydrazine 

540-84-1 2,2,4-Trimethylpentane 

24590-PADC-F00041 Rev 6 (1/22/2009) 

24590-WTP-RPT-ENV-10-001, Rev 0 
Constituents of Potential Concern for the WTP Air and Dangerous Waste Permits 

p d ro ucts o f l ncomp ete C b om ushon 

Historical EPA PICs: Table A-1 
IHHRAP (EPA 1998)] 

EPA 
Compounds PICs in Coplanar 
Identified in EPA Stack PCBs Added to 
Combustion Recommended Emission EPA Table 2-5 AJ ready WTP 

Unit and Potential Actually Identified HHRAP assigned COPCs as 
Emiss ions PICs Detected PIC (E PA 2005) a as COPC EPA PICs b 

X X X 

X X X 

X X X 

X X X X X 

X X X 

X X X 

X X 

X X X 

X X X 

X X X 

X X X 

X X X X 

X X X 

X X X 
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T bl E 1 a e - USE nv1ronmenta IP rotect10n A gency 

CAS# Compound Name 
54-11-5 Nicotine 

541-53-7 Dithiobiuret 

541-73- 1 1,3-Dichlorobenzene 

542-62-1 Barium cyanide 

542-75-6 1,3-Dichloropropene 

542-76-7 3-Chloropropionitri le 
542-88- 1 bis(Chloromethyl)ether 
544-92-3 Copper cyanide 

55-18-5 itrosodiethylamine 

55-38-9 Fenthion 

55-63-0 Nitroglycerine 

55673-89-7 1,2,3,4, 7 ,8,9-Heptachlorodibenzofuran 
557-19-7 Nicke l cyanide 

557-21-1 Zinc cyanide 

55-91-4 Diisopropylfluorophosphate (DFP) 

56-04-2 Methyl th iouracil 

56-23-5 Carbon tetrachloride 

563-12-2 Ethion 

563-68-8 Thall ium(l)acetate 

56-38-2 Parathion 

56-49-5 3-Methylcholanthrene 

56-53-1 Diethylstilbestro l 

56-55-3 Benzo(a)anthracene 

56-57-5 Nitroquinoline-1-oxide 

56-72-4 Coumaphos 

24590-PADC-F00041 Rev 6 (1/22/2009) 

24590-WTP-RPT-ENV-10-001, Rev 0 
Constituents of Potential Concern for the WTP Air and Dangerous Waste Permits 

p d ro ucts o fl ncomp ete C b om ust10n 

Historical EPA PICs: Table A-1 
[HHRAP (EPA 1998)1 

EPA 
Compounds PICs in Coplanar 
Identified in EPA Stack PCBs Added to 
Combustion Recommended Emission EPA Table 2-5 Already WTP 

Unit and Potential Actually Identified HHRAP assigned COPCs as 
Emissions PJ Cs Detected PIC (EPA 2005) a as COPC EPA PICs b 

X X X X 

X X X 

X X X X 

X X X X 

X X X X X 

X X X X 
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24590-WTP-RPT-ENV-10-001, Rev 0 
Constituents of Potential Concern for the WTP Air and Dangerous Waste Permits 

T bl E 1 a e - USE nv1ronmenta IP rotectton A p d ,gency . ro ucts o fl ncomp ete C b om ust,on 

Historical EPA PJ Cs: Table A-1 
IHHRAP (EPA 1998)1 

EPA 
Compounds PICs in Coplanar 
Identified in EPA Stack PCBs Added to 
Combustion Recommended Emission EPA Table 2-5 Already WTP 

Unit and Potential Actually Identified HHRAP assigned COPCs as 
CAS # Compound Name Emissions PI Cs Detected PJ C (EPA 2005) a as COPC EPA PICs b 

57 11 7-3 1-4 2,3,4, 7 ,8-Pentachlorodibenzofu ran X X X X X 

57 11 7-4 1-6 1,2,3,7,8-Pentachlorodibenzofu ran X X X X X 

57 11 7-44-9 1,2,3,6,7,8-Hexachlorod ibenzofu ran X X X X 

57- 12-5 Cyanide X X X 

57- 14-7 I, I -Dimethyl hydrazine 

57-24-9 Strychn ine X X X 

57-4 1-0 5,5-Diphenylhydantoin 

57465-28-8 3 ,3 ',4,4' ,5-Pentachlorobiphenyl (PCB 126) X X 

57-57-8 beta-Propiolactone 

57653-85-7 1,2,3,6,7,8,-Hexachlorodibenzo(p)dioxin X X X X 

57-74-9 Chlordane X X X 

57-97-6 7, 12-Dimethylbenz(a)anthracene 

584-84-9 2,4-To luene dii socyanate X X X 

58-89-9 gamma- BHC (Lindane) X X X 

58-90-2 2,3 ,4,6-Tetrach lorophenol 

59 1-08-2 l-Acetyl-2-thiourea 

59 1-78-6 2-Hexanone (butyl methyl ketone) 

592-0 1-8 Calcium cyanide 

593-60-2 Bromoethene (Vinyl bromide) X X X 

59-50-7 4-Chloro-3-methylphenol (p-chloro-m-creso l) 

598-3 1-2 Bromoacetone 

59-89-2 N-N itrosomorpholine 

60-09-3 Aminoazobenzene 

60- 11-7 Dimethyl aminoazobenzene X X X 

602-87-9 5-N itroacenaphthene 
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24590-WTP-RPT-ENV-10-001, Rev 0 
Constituents of Potential Concern for the WTP Air and Dangerous Waste Permits 

T bl E 1 a e - USE nv1ronmen a ro ec 10n ,gency t lP t f A p d ro ucts o fl ncomp e e om us 10n l t C b f 

Historical EPA PICs: Table A-1 
IHHRAP (EPA 1998)1 

EPA 
Compounds PICs in Coplanar 
Identified in EPA Stack PCBs Added to 
Combustion Recommended Emission EPA Table 2-5 Already WTP 

Unit and Potential Actually Identified HHRAP assigned COPCs as 
CAS # Compound Name Emissions PICs Detected PJC (EPA 2005) " as COPC EPA PICs b 

60-34-4 Methyl hydrazine 
60-35-5 Acetamide 

60-51-5 Dimethoate 

60-57-1 Dieldrin 

606-20-2 2,6-Dinitrotoluene X X X 

6085 1-34-5 2,3,4,6,7,8-Hexachlorodibenzofuran X X X X 

608-93-5 Pentachlorobenzene X X X X X 

615-53-2 N-Nitroso-N-methylurethane 
6 1626-71-9 Dichloropentadiene X X X 

61-82-5 Amitro le 
621 -64-7 Di-n-propylnitrosamine X X X 

62-38-4 Phenylmercury acetate 
62-44-2 Phenacetin 

624-83-9 Methyl isocyanate X X X 

62-50-0 Ethyl methanesulfonate X X X 

62-53-3 An iline X X X 

62-55-5 Thioacetamide 

62-56-6 Thiourea 

62-73-7 Oichlorovos 

62-74-8 Fluoroacetic acid, sodium sa lt 

62-75-9 N-Nitrosodimethylamine (dimethylnitrosamine) X X X 

628-86-4 Mercury fulminate 
630- 10-4 Selenourea 

630-20-6 I, I, 1,2-Tetrachloroethane X X X X 

63-25-2 Carbary! 
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T bl E 1 a e - USE tlP t f A nvironmen a ro ec 10n ,gency 

CAS# Compound Name 
636-21-5 o-Toluidine hydrochloride 

640- 19-7 Fluoroacetamide 

64-1 7-5 Ethanol 

64-18-6 Fom1ic ac id (methanoic ac id) 

64-67-5 Diethyl sulfate 
6533-73-9 Thall ium(J)carbonate 

65510-44-3 2',3,4,4',5-Pentachlorobiphenyl (PCB 123) 

65-85-0 Benzoic ac id 

66-27-3 Methyl methanesulfonate 

66-75-1 Urac il mustard 

67-56-1 Methanol 

67562-39-4 1,2,3,4,6, 7 ,8-Heptachlorod ibenzofuran 

67-64-1 Acetone 

67-66-3 Chloroform (tri chloromethane) 

67-72-1 Hexachloroethane (perchloroethane) 

680-3 1-9 Hexamethy lphosphoram ide 

68- 12-2 Dimethyl formamide 

684-93-5 N-Nitroso-N-methylurea 

6923-22-4 Monocrotophos 

692-42-2 Diethylarsine 

6959-48-4 3-(Chloromethyl)pyridine hydrochloride 

696-28-6 Dichl orophenylarsine 

69782-90-7 2,3,3',4,4',5'-Hexachlorobiphenyl (PCB 157) 

7005-72-3 4-Chlorophenyl phenyl ether 

70-25-7 N-Methyl-N '-ni tro-N-nitrosoguan idine 

24590-PADC-F00041 Rev 6 {1/22/2009) 

24590-WTP-RPT-ENV-10-001, Rev 0 
Constituents of Potential Concern for the WTP Air and Dangerous Waste Permits 

P d t f I ro UC S 0 ncomp ete C b f om us ion 

Historical EPA PICs: Table A-1 
IHHRAP (EPA 1998)1 

EPA 
Compounds PICs in Coplanar 
Identified in EPA Stack PCBs Added to 
Combustion Recommended Emission EPA Table 2-5 Already WTP 

Unit and Potential Actually Identified HHRAP assigned COPCs as 
Emissions Pl Cs Detected PIC (E PA 2005) a as COPC EPA PICs b 

X X X 

X X 

X X X 

X X X X 

X X X 

X X X X X 

X X X X 

X X 
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T bl E 1 a e - USE nvironmental p rotection Agency 

CAS# Compound Name 
(MNNG) 

70-30-4 Hexachlorophene 
70362-50-4 3,4,4',5-Tetrachlorobiphenyl (PCB 81) 
70648-26-9 1,2,3,4, 7 ,8-Hexachlorodibenzofuran 
71-43-2 Benzene 
71-55-6 Methyl chloroform ( I, I, I-trichloroethane) 
72-20-8 Endrin 
72-33-3 Mestranol 
72-43-5 Methoxych lor 
72-54-8 4,4'-DDD 
72-55-9 ODE 
72-57-1 Trypan blue 
729 18-2 1-9 1,2,3 ,7,8,9-Hexachlorod ibenzofuran 
732- 11-6 Phosmet 
7421-93-4 Endrin aldehyde 
7439-92-1 Lead 
7439-96-5 Manganese 
7439-97-6 Mercury 
7440-02-0 Nickel 
7440-22-4 Silver 
7440-28-0 Thallium 
7440-36-0 Antimony 
7440-38-2 Arsenic 
7440-39-3 Barium 
7440-41-7 Beryllium 

24590-PADC-F00041 Rev 6 (1/22/2009) 

24590-WTP-RPT-ENV-10-001, Rev 0 
Constituents of Potential Concern for the WTP Air and Dangerous Waste Permits 

p d ro ucts o fl ncomp ete C b om ustion 

Historical EPA PICs: Table A-1 
IHHRAP (EPA 1998)1 

EPA 
Compounds PICs in Coplanar 
Identified in EPA Stack PCBs Added to 
Combustion Recommended Emission EPA Table 2-5 Already WTP 

Unit and Potential Actually Identified HHRAP assigned COPCs as 
Emissions PICs Detected PIC (EPA 2005) a as COPC EPA PlCs b 

X X X 

X X 

X X X X 

X X X X X 

X X X X X 

X X X 

X X X 

X X X X 

X X X X X 

X X X X 

X X X X X 

X X X X X 

X X X X 

X X X X 

X X X X 

X X X X X 

X X X X 

X X X X 
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T bl E 1 a e - USE nvironmen a ro ec 10n .2:encv t l P t f A 

CAS# Compound Name 
7440-43-9 Cadmium 

7440-47-3 Chromium (total) 

7440-48-4 Cobalt 
7440-50-8 Copper 

7440-62-2 Vanadium 
7440-66-6 Z inc 

7446-18-6 Thall ium(l)sul fate 

74472-37-0 2,3,4,4',5-Pentachlorobiphenyl (PCB 114) 

74-83-9 Bromomethane (methylbromide) 

74-87-3 Chloromethane (methyl chloride) 

7487-94-7 Mercuri c chloride 

74-88-4 Methyl iodide (lodomethane) 

7488-56-4 Selenium sulfide 

74-90-8 Hydrogen cyanide 

74-93 -1 Thiomethanol 

74-95-3 Methylene bromide 

74-97-5 Bromochloromethane 

75-00-3 Chloroethane 

75-0 1-4 Vi nyl chloride 

75-05-8 Acetoni trile 

75-07-0 Aceta ldehyde 

75-09-2 Methylene chloride 

75- 15-0 Carbon di sulfide 
75-2 1-8 Ethylene ox ide 
75-25-2 Bromoform 

24590-PADC-F00041 Rev 6 (1/22/2009) 

24590-WTP-RPT-ENV-10-001, Rev 0 
Constituents of Potential Concern for the WTP Air and Dangerous Waste Permits 

P d t f I ro UC S 0 ncomp e e om us 10n I t C b f 

Historica l EPA PICs: Table A-1 
IHHRAP (EPA 1998)1 

EPA 
Compounds PICs in Coplanar 
Identified in EPA Stack PCBs Added to 
Combustion Recommended Emiss ion EPA Tab le 2-5 Already WTP 

Unit and Potential Actually Identified HHRAP assigned COPCs as 
Emissions PICs Detected PIC (E PA 2005) a as COPC EPA PICs b 

X X X X X 

X X X X X 

X X X X 

X X X X 

X X 

X X X X X 

X X X X X 

X X X X 

X X X X X 

X X X 

X X X X X 

X X X 

X X X 

X X X X 

X X X X X 

X X X 

X X X X 
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T bl E 1 a e - USE nvironmenta IP rotechon A ,gency 

CAS# Compound Name 
75-27-4 Bromodichloromethane 

75-29-6 2-Chloropropane 

75-34-3 I, 1-Dichloroethane 

75-35-4 I, 1-Dichloroethene 

75-36-5 Acetyl chloride 

75-44-5 Phosgene (hydrogen phosph ide) 
75-45-6 Chloroditl uoromethane 
755-04-5 Titanium tetrachloride 

75-55-8 1,2-Propylen imine (2-methyl aziridine) 

75-56-9 Propylene oxide 
75-60-5 Cacodylic acid 

75-69-4 Trichlorotluoromethane (Freon 11 ) 

75-70-7 Trichloromethanethio l 

75-71-8 Dichlorodifluoromethane 

757-58-4 Hexaethy l tetraphosphate 

75-86-5 2-Methylactoni tri le 

75-87-6 Chloral 

759-73-9 -N itroso-N-ethylurea 

76-01-7 Pentach loroethane 

76-13- 1 
I, l ,2-Trichloro-1 ,2,2-tritl uoroethane(Freon 
113) 

764-41-0 1,4-Dichloro-2-butene 

76-44-8 Heptachlor 

7647-01-0 Hydrogen Chloride (hydrochloric acid) 

765-34-4 Glyc idylaldehyde 

24590-PADC-F00041 Rev 6 (1/22/2009) 

24590-WTP-RPT-ENV-10-001, Rev 0 
Constituents of Potential Concern for the WTP Air and Dangerous Waste Permits 

p d ro ucts o fl ncomp ete C b om ushon 

Historical EPA PICs: Table A-1 
[HHRAP (EPA 1998)] 

EPA 
Compounds PlCs in Coplanar 
Identified in EPA Stack PCBs Added to 
Combustion Recommended Emission EPA Table 2-5 Already WTP 

Unit and Potential Actually Identified HHRAP assigned COPCs as 
Emissions PICs Detected PlC (EPA 2005) " as COPC EPA PICs b 

X X X X X 

X X X 

X X X X X 

X X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X X 

X X X 

X X X 

X X X 

X X X 
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T bl E 1 a e - USE nv1ronmenta IP rotection A ,gency 

CAS# Compound Name 
7664-38-2 Phosphoric acid 
7664-39-3 Hydrogen fluoride 

7664-41-7 Ammonia 

7700-17-6 Crotoxyphos 
7723- 14-0 Phosphorus 
77-47-4 Hexachlorocyclopentadiene 

77-78-1 Dimethyl sulfa te 

7778-39-4 Arsenic acid 

7782-41-4 Fluorine 
7782-49-2 Selenium 

7782-50-5 Chlorine 

7783 -00-8 Selenium dioxide 

7783 -06-4 Hydrogen sulfide 

7786-34-7 Mevinphos 

779 1-12-0 Thallium(l)chloride 

78-00-2 Tetraethyl lead 

7803-5 1-2 Phosphine 

7803 -55-6 Ammonium vanadate 

78-32-0 Tri-p-tolyl phosphate 

78-34-2 Dioxathion 

78-59- 1 Isophorone 

786-1 9-6 Carbophenothion 

78-83-1 Isobutyl alcohol 
78-87-5 1,2-Dichloropropane 

78-93-3 2-Butanone (methyl ethyl ketone) 

24590-PADC-F00041 Rev 6 (1/22/ 2009) 

24590-WTP-RPT-ENV-10-001, Rev 0 
Constituents of Potential Concern for the WTP Air and Dangerous Waste Permits 

p d ro ucts o fl ncom p ete C b om ustion 

Historica l EPA PICs: Table A-I 
IHHRAP (EPA 1998)] 

EPA 
Compounds PICs in Coplanar 
Identified in EPA Stack PCBs Added to 
Combustion Recommended Emission EPA Table 2-5 Already WTP 

Unit and Potential Actually Identified HHRAP assigned COPCs as 
Emissions PICs Detected PIC (EPA 2005) • as COPC EPA PICs b 

X X X 

X X X X 

X X X X 

X X X 

X X X X 

X X X X 

X X X X X 
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T bl E 1 a e - USE nv1ronmen a ro cc ion ,2encv tlP t f A 

CAS# Compound Name 
78-97-7 2-Hydroxypropionitri le 

79-00-5 1, 1,2-Trichloroethane 

79-01 -6 Tri ch loroethene 

79-06-1 Acrylamide 

79- 10-7 Acrylic ac id 

79- 11-8 Chloroacetic acid 

79- 19-6 Thiosemicarbazide 
79-20-9 Methyl acetate 
79-22- 1 Methyl chlorocarbonate 
79-34-5 I, 1,2,2-Tetrachloroethane 
79-44-7 Dimethyl carbamoyl chloride 
79-46-9 2-N itropropane 

8001-35-2 Toxaphene (chlorinated camphene) 

80-62-6 Methyl methacrylate 

8065-48-3 Demeton 

8 1-07-2 Saccharin 

8 1-8 1-2 Warfa rin 

822-06-0 Hexamethylene- 1,5-diisocyanate 

823-40-5 Toluene-2,6-diamine 

82-68-8 Pentachloronitrobenzene (PCNB) 

83-32-9 Acenaphthene 

84-66-2 Diethyl phthalate 

84-74-2 Dibuty l phthalate 

85-01-8 Phenanthrene 

85-44-9 Phthalic anhydride ( 1,2-benzenedicarboxylic 

24590· PADC-F00041 Rev 6 (1/22/2009) 

24590-WTP-RPT-ENV-10-001, Rev 0 
Constituents of Potential Concern for the WTP Air and Dangerous Waste Permits 

ro UC S 0 P d t fl ncomp e e om us ion It C b f 

Historical EPA PICs: Table A-1 
IHHRAP (EPA 1998)1 

EPA 
Compounds PICs in Coplanar 
Identified in EPA Stack PCBs Added to 
Combustion Recommended Emission EPA Table 2-5 Already WTP 

Unit and Potential ActuaUy Identified HHRAP assigned COPCs as 
Emissions PI Cs Detected PIC (EPA 2005) • as COPC EPA PlCs b 

X X X X X 

X X X X X 

X X X X 

X X X 

X X X 

X X X 

X X X X 

X X X X X 

X X X 
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CAS# Compound Name 
anhydride) 

85-68-7 Buty lbenzyl phthalate 

86-30-6 N-Nitrosod iphenylamine 

86-50-0 Azinphos-methyl 

86-73-7 Fluorene 
86-88-4 alpha-Naphthylthiourea 

87-65-0 2,6-Dichlorophenol 

87-68-3 Hexachlorobutad iene (perchlorobutadiene) 

87-86-5 Pentachlorophenol 

88-06-2 2,4,6-Trichlorophenol 

88-74-4 o-Nitroani line (2-nitroani line) 

88-75-5 2-Nitrophenol 

88-85-7 Dinoseb 

90-04-0 o-Anisidine 

90- 13-1 1-Chloronaphthalene 

91-20-3 Naphthalene 

91 -22-5 Quinoli ne 

9 1-57-6 2-Methylnaphthalene 

91 -58-7 2-Chloronaphthalene 

91 -59-8 2-Naphthylamine (beta-naphthylamine) 

91-80-5 Methapyri lene 

91 -94-1 3,3'-Dichlorobenzidine 

924- I 6-3 N-Nitroso-di-n-Buetylamine 

92-52-4 Biphenyl 

92-67-1 4-Aminobiphenyl 

24590-PADC-F00041 Rev 6 (1/22/2009) 

24590-WTP-RPT-ENV-10-001, Rev 0 
Constituents of Potential Concern for the WTP Air and Dangerous Waste Permits 

ro UC S 0 P d t fl ncomp ete om us 10n C b f 

Historical EPA PICs: Table A-1 
IHHRA P (EPA 1998)] 

EPA 
Compounds PICs in Coplanar 
Identified in EPA Stack PCBs Added to 
Combustion Recommended Emission EPA Table 2-5 Already WTP 

Unit and Potential Actua lly Identified HHRAP assigned COPCs as 
Emissions PICs Detected PIC (EPA 2005) • as core EPA PICs b 

X X X X X 

X X X 

X X X X X 

X X X X X 

X X X X X 

X X X 

X X X 

X X X 

X X X X X 

X X X 

X X X 

X X X 

X X X 

X X X X 
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CAS# Compound Name 
92-87-5 Benz idine 

92-93-3 4-N itrobiphenyl 

930-55-2 N-Nitrosopyrro lid ine 
93-72-1 Si lvex 

94-58-6 Dihydrosaffro le 

94-59-7 Safrole (5-(2-Propenyl)-1,3-benzodioxole) 
94-75-7 2,4-D 
95-06-7 Sulfa llate 

95-47-6 o-Xylene (dimethyl benzene) 
95-48-7 2-Methylphenol (o-Cresol) 
95-50- 1 1,2-Dichlorobenzene 4 

95-53 -4 o-To lu idine 
95-57-8 2-Chlorophenol 
95-79-4 5-Chloro-2-methylanil ine 

95-80-7 2,4-Toluene diamine 

95-83-0 4-Chloro- 1,2-phenylenediamine 

95-94-3 1,2,4,5-Tetrachlorobenzene 

95-95-4 2,4,5-Trichlorophenol 

959-98-8 Endosulfan I 

96-09-3 Styrene oxide 

96 1- 11-5 Tetrachlorvinphos 

96-1 2-8 1,2-Dibromo-3-chloropropane 
96- 18-4 1,2,3-Tri chloropropane 
96-23- 1 1,3-Dichloro-2-propanol 

96-45-7 Ethylene thiourea 

24590-PADC-F00041 Rev 6 (1/22/2009) 

24590-WTP-RPT-ENV-10-001, Rev 0 
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ro UC S 0 P d t fl ncomp e e om us 10n It C b f 

Historical EPA PICs: Table A-1 
[HHRAP (EPA 1998)1 

EPA 
Compounds PICs in Coplanar 
Identified in EPA Stack PCBs Added to 
Combustion Recommended Emission EPA Table 2-5 Already WTP 

Unit and Potential ActualJy Identified HHRAP assigned COPCs as 
Emissions PICs Detected PIC (EPA 2005) a as COPC EPA PICs b 

X X X 

X X X 

X X X X X 

X X X 

X X X X X 

X X X 

X X X X 

X X X X X 

X X X X 

X X X X 

X X X 

X X X 
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CAS# Compound Name 
97-63 -2 Ethyl methacrylate 

98-0 1-1 Furfural 
98-07-7 Benzotrichloride 
98-82-8 Cumene 
98-83-9 Methyl styrene (mixed isomers) 
98-86-2 Acetophenone 

98-87-3 Benzal chloride 

98-95-3 Nitrobenzene 

99-09-2 3-Nitroani line 
99-35-4 1,3,5-Trinitrobenzene 

99-55-8 5-Nitro-o-toluidine 

99-59-2 5-N itro-o-anisidine 

99-65-0 1,3-Dinitrobenzene 

NIA 2,3,7,8-substituted Polychlorinated 
dibenzo(p)dioxin congeners (2 ,3,7,8-PCDDs) 

NIA Beryll ium compounds 
NIA Cadmium compounds 
NIA N-Chlorod ii sopropyl amine 

NIA N-Chloroisopropyl amine 

NIA Chromium compounds 

NIA Creosote 
NIA Cyanide compounds 

NIA Dibutylchloramine 
NIA 3,3 -Dichloroisopropyl ether 
NIA Lead compounds 

24590-PADC-F00041 Rev 6 (1/22/2009) 

24590-WTP-RPT-ENV-10-001, Rev 0 
Constituents of Potential Concern for the WTP Air and Dangerous Waste Permits 

p d ro ucts o fl ncomp ete C b om ustion 

Historical EPA PICs: Table A-1 
[HHRAP (EPA 1998)1 

EPA 
Compounds PICs in Coplanar 
Identified in EPA Stack PCBs Added to 
Combustion Recommended Emission EPA Table 2-5 Already WTP 

Unit and Potential Actually Identified HHRAP assigned COPCs as 
Emissions PJCs Detected PIC (EPA 2005) a as COPC EPA PICs b 

X X X 

X X X 

X X X 

X X X X X 

X X X 

X X X X 

X X X 

X X X 

X X X 
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CAS# Compound Name 
NIA Nicotine salts 

NIA 2-Nitrodiphenylamine 

NIA Saccharin sa lts 

NIA Sodium O-ethylmethylphosphonate 
Diisopropylamine 

NIA Strychnine salts 

NIA Thioamine 

NIA O-decyl-hydroxylamine 

NIA Acenaphthene-d I 0 

NIA Antimony compounds 

NIA Arsenic compounds (inorganic, inc luding 
arsine) 

NIA 2-Chloro- 1,3-butad iene 

NIA Chrysene-d 12 

NIA Cobalt compounds 

NIA Coke oven emissions 

NIA Di benz( a )an thracene 

NIA l ,4-Dichlorobenzene-d4 

NIA Dichloroethylene 

NIA Dichloropropane 

NIA Dichloropropanols 

NIA Dich loropropene 

NIA Manganese compounds 

NIA Mercury compounds 

NIA Naphthalene-d8 

24590-PADC-F00041 Rev 6 (1/22/2009) 

24590-WTP-RPT-ENV-10-001, Rev 0 
Constituents of Potential Concern for the WTP Air and Dangerous Waste Permits 

p d ro ucts o fl ncomplete C b om ustaon 

Historical EPA PICs: Table A-1 
(HHRAP (EPA 1998)] 

EPA 
Compounds PICs in Coplanar 
Identified in EPA Stack PCBs Added to 
Combustion Recommended Emission EPA Table 2-5 Already WTP 

Unit and Potential Actually Identi fi ed HHRAP assigned COPCs as 
Emissions PICs Detected PIC (EPA 2005) a as COPC EPA PICs b 
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Historical EPA PlCs: Table A-1 
[HHRAP (EPA 1998)] 

EPA 
Compounds 
Identified in EPA 
Combustion Recommended 

Unit and Potential 
CAS# Compound Name Emissions PI Cs 

NIA Nickel compounds 

NIA Ni trobenzene-d5 

NIA Perylene-d 12 

NIA Phenanthrene-d I 0 

NIA Pheno l-d6 

NIA Pheno li c compounds 

NIA Phosphorodithioic and phosphorothioic acid 
esters 

NIA 2,3,7,8-substi tuted Polychlorinated 
dibenzofuran congeners (2 ,3,7,8-PCDFs) 

NIA Selenium compounds 

NIA Tetrachlorobenzene 

NIA 2,4,6-Tribromophenol 

NIA Trichl oropropane 

NIA Dibenzo(a ,h)fl uoranthene X X 

Notes: 
1 WT P and Ecology subsequently agreed to treat these EPA Pl Cs as WTP feed constituents (Appendix G) . 
2 WTP and Ecology subsequently agreed that th is compound could not structura lly ex ist (Appendix G). 

PlCs in 
Stack 

Emission 
Actually 
Detected 

EPA 
Identified 

PIC 

X 2 

Coplanar 
PCBs 

Table 2-5 Already 
HHRAP assigned 

(EPA 2005) • as COPC 

3 Although this constituent is identi fi ed as an EPA PI C, WTP has decided to treat a ll chromium as hexavalent , thus tota l chromium will substi tute (Appendix G). 
4 Corrected EPA CAS o.; EPA has AS No. 95-55- 1 in I-IHRAP 1998. 

• An "x" in the box indicates EPA identified the compound as a coplanar PC B in HHRA P 2005. 
b An "x in the box indicate the constituent was reta ined as a WTP stack emiss ion CO PC because it is an EPA identified PIC 

NIA = no CAS number avai lable. 

24590-PADC-F00041 Rev 6 (1/2212009) 

Added to 
WTP 

COPCs as 
EPA PICs b 

X 
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Appendix F 
Site-Specific PICs Identified in Research and Technology 
Development Testing 

Beginning in 1998, the WTP investigated the types and concentrations of emissions that potentially could 
result from vitrification melter operations. A total of eight tests were conducted by the Vitreous State 
Laboratory of the Catholic University of America (VSL), and Duratek, Inc. , providing emissions data on 
PICs and destruction and removal efficiencies for waste feed constituents. These tests are documented in 
the following reports : 

1) VSL 1999. Determination of the Fate of Hazardous Organics During Vitrification of RPP-WTP 
LAW and HLW Simulants, Final Report, Rev 0, VSL-99R3580-2, KS Matlack and IL Pegg, Vitreous 
State Laboratory, The Catholic University of America, Washington, DC, October 4, 1999. 

2) VSL 2003. Integrated Off-Gas System Tests on the DMJ 200 Melter with RPP-WTP LAW Sub
Envelope CJ Simulants, Final Report, Rev I , VSL-02R8800-l , KS Matlack, W Gong, T Bardakci, 
N D'Angelo, and IL Pegg, Vitreous State Laboratory, The Catholic University of America, 
Washington, DC, September 23 , 2003 . 

3) VSL 2003 . integrated Off Gas System Tests on the DMJ 200 Melter with RPP-WTP LAW 
Sub-Envelope B 1 Simulants, Final Report, Rev 0, VSL-03R385 l-l, KS Matlack, W Gong, 
T Bardakci, N D'Angelo, and IL Pegg, Vitreous State Laboratory, The Catholi c University of 
America, Washington, DC, October 17, 2003 . 

4) VSL 2003. integrated Off-Gas System Tests on the DMJ 200 Melter with RPP-WTP LAW Sub
Envelope A 1 Simulants, Final Report, Rev 1, VSL-02R8800-2, KS Matlack, W Gong, T Bardakci, 
N D'Angelo, and IL Pegg, Vitreous State Laboratory, The Catholic University of America, 
Washington, DC, November 5, 2003. 

5) VSL 2005. Regulatory Off-Gas Emissions Testing on the DMJ 200 Melter System Using HLW and 
LAW Simulants, Final Report, Rev 0, VSL-05R5830- I , KS Matlack, W Gong, T Bardakci, 
N D'Angelo, M Brandys, W Kot, and IL Pegg, Vitreous State Laboratory, The Catholic University of 
America, Washington, DC, October 31 , 2005. 

6) Duratek 2003. RPP-WTP Pilot Melter Envelope A Emissions Test Results Report, Rev I, 
TRR-PLT-062, Duratek, Inc., Columbia, Maryland, September 10, 2003. 

7) Duratek 2003. RPP-WTP Pilot Melter Envelope B Emissions Test Results Report, Rev 0, 
TRR-PLT-075 , Duratek, Inc. , Columbia, Maryland, September 10, 2003 . 

8) Duratek 2003. RPP-WTP Pilot Melter Envelope C Emissions Test Results Report, Rev I, 
TRR-PLT-077, Duratek, Inc., Columbia, Maryland, August 28, 2003 . 

24590-PADC-F00041 Rev 6 (1/ 22/ 2009) 
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Dangerous Waste Permits 

For the purpose of providing a complete list of COPCs for evaluation during subsequent permitting 
activities, all compounds that were detected were included as a COPC without regard to a requirement for 
meeting quality assurance standards for those analytes near detection limits. Therefore, those compounds 
that were detected at concentrations between the method detection limit and the estimated quantitation 
limit as well as tentatively identified compounds were retained as COPCs. 

A total of 144 constituents were identified by this process. Table F-1 provides a summary of the detected 
constituents during the melter emissions testing. Each compound listed in Table F-1 was detected during 
VSL testing. Those compounds potentially in the waste feed or identified as a WTP stack emission 
measurement compound by previous steps were eliminated. Those not eliminated were added as site
specific PICs (Table F-1). 

There were 6 site-specific PI Cs that were removed from the T APs list in the revision to the regulation, but 
were retained because they were detected during pilot-scale melter testing. Three PICs were in the 
RDQO starting list of 125 constituents and 2 were in the low-toxicity list added at the request of EPA. 
An additional PIC that did not meet the criteria for listing as feed COPC was also detected will be added 
as stack emissions COPCs. One PIC detected during testing is on the EPA PIC list. An additional 26 
PI Cs detected do not show up on particular input but are nonetheless retained as CO PCs because of their 
presence in test samples taken by VSL. This process added 33 PIC CO PCs that were not previously 
identified as WTP COPCs. 
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CAS# 
100-41-4 

I 00-42-5 

106-46-7 

107-05-1 

107-06-2 

107-13-1 

I 08-88-3 

I 08-90-7 

I 08-95 -2 

120-82-1 

127- 18-4 

50-32-8 

53-70-3 

541 -73 -1 

56-23-5 

591-78-6 

67-64- 1 

67-66-3 

7 1-43 -2 

74-83-9 

74-87-3 

75-00-3 

75-01-4 

75-05-8 

75-09-2 

75-15-0 

75-34-3 

75-3 5-4 

75-69-4 

78-93-3 

79-01 -6 

87-68-3 

95-50-1 

98-86-2 

98-95-3 

11 7-8 1-7 

11 7-84-0 

120- 12-7 

120-83-2 

129-00-0 

156-60-5 

24590-WTP-RPT-ENV-10-001, Rev 0 
Constituents of Potential Concern for the WTP Air and 

Dangerous Waste Permits 

1 e- ,pec1 1c s en 1 1e ID es ID~ s·t S "fi PIC Id ffi d . YSL T f 
Identified as WTP 

Waste Feed or 
stack Emissions 

Site-Specific PIC COPC 
COPCs Identi fi ed (Table 2-1 source 

Constituent Detected During VSL Testing in VSL Testing code shown) 
Ethyl benzene I 

Styrene I 

1,4-Dichlorobenzene I 

3-Chloropropene (Ally! chloride) I 

1,2-Dichloroethane I 

Acrylonitrile I 

Toluene I 

Chlorobenzene I 

Phenol I 

1,2,4-Trichlorobenzene I 

I , 1,2,2-Tetrachloroethene I 

Benzo(a)pyrene I 

Dibenz[ a,h ]anthracene I 

1,3-Dichlorobenzene I 
Carbon tetrachloride I 
2-Hexanone I 
2-Propanone (Acetone) I 

Chloroform I 

Benzene I 

Bromomethane I 

Chloromethane I 

Chloroethane I 

I -Ch loroethene (Vinyl chloride) I 

Acetonitrile I 

Dichloromethane (Methylene Chloride) I 

Carbon di sulfide I 
I, 1-Dichloroethane I 
I, 1-Dichloroethene I 
Trichlorotluoromethane I 
2-Butanone I 
I , 1,2-Tri chloroethylene I 
Hexachlorobutad iene I 
1,2-Dichlorobenzene I 
Acetophenone I 
N i trobenzene I 

Bis (2-ethylhexy l) phthalate 3 

Di-n-octyl phtha late 3 
Anthracene 3 

2,4-Dichlorophenol 3 

Pyrene 3 

1,2-trans-Dich loroethene 3 
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CAS# 
191-24-2 
193-39-5 
205-99-2 
206-44-0 
207-08-9 

208-96-8 
218-01-9 

56-55-3 
59-50-7 
621-64-7 
630-20-6 
75-27-4 
83-32-9 
84-66-2 
84-74-2 
85-01-8 
85-68-7 

86-73-7 
88-75-5 
91-20-3 
91-58-7 
95-48-7 
95-57-8 

98-82-8 
100-02-7 
121-14-2 

1330-20-7 
92-52-4 
100-44-7 
I 00-52-7 

105-67-9 
106-44-5 

108-67-8 
132-64-9 
1746-0 1-6 

192-97-2 
19408-74-3 

3 1508-00-6 
32598-13-3 
32598-14-4 

3268-87-9 

24590-WTP-RPT-ENV-10-001, Rev 0 
Constituents of Potential Concern for the WTP Air and 

Dangerous Waste Permits 

1 e- ,pec1 1c s en 1 1e m es mg s·t S "fi PIC Id ffi d . VSL T f 
Identified as WTP 

Waste Feed or 
stack Emissions 

Site-Specific PIC COPC 
COPCs Identified (Table 2-1 source 

Constituent Detected Durin2 VSL Testin2 in VSL Testin2 code shown) 
Benzo(g,h,i)perylene 3 
Indeno( 1,2,3-cd)pyrene 3 
Benzo(b )fluoranthene 13 
Fluoranthene 3 
Benzo(k)fluoranthene 13 
Acenaphthylene 3 
Chrysene 13 
Benzo( a )anthracene 13 
4-Chloro-3-methylphenol 3 
N-Nitroso-di-n-propylamine 3 
I, 1, 1,2-Tetrachloroethane 3 
Bromodichloromethane 3 
Acenaphthene 3 
Diethyl phthalate 3 
Di-n-butylphthalate 3 
Phenanthrene 3 
Butylbenzylphthalate 3 
Fluorene 3 
2-Nitrophenol 3 
Naphthalene 3 
2-Chloronaphthalene 3 
o-Cresol 3 
2-Chlorophenol 3 
Cumene 3 
4-Nitrophenol 4 
2,4-Dinitrotoluene 4 
Xylenes (total) 4 
1,1 ' -Biphenyl 5 
Benzyl chloride 13 
Benzaldehyde 13 
2,4-Dimethylphenol 13 
4-Methylphenol 13 
1,3,5-Trimethylbenzene 13 
Dibenzofuran 13 
TCDD (Dioxin/Furan Indicator) 13 
Benzo( e )pyrene 13 
1,2,3, 7 ,8,9-Hexachlorodibenzo(p )dioxin 13 
2,3',4,4',5-Pentachlorobiphenyl (PBC 118) 13 
3,3',4,4'-Tetrachlorobiphenyl (TCB) 13 
2,3 ,3',4,4'-Pentachlorobiphenyl (PCB 105) 13 
1,2,3,4,6, 7 ,8,9 Octachlorodibenzo(p )dioxin 13 
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CAS# 
32774- 16-6 

35822-46-9 

38380-08-4 

39001 -02-0 

39227-28-6 

39635-31-9 

40321-76-4 

5 1207-3 1-9 

51 -28-5 

52663-72-6 

534-52- 1 

55673-89-7 

57 117-31 -4 

57 117-41-6 

57 11 7-44-9 

57465-28-8 

57653-85-7 

60851-34-5 

65510-44-3 

67562-39-4 

69782-90-7 

70362-50-4 

70648-26-9 

729 18-2 1-9 

74472-37-0 

74-97-5 

75-25-2 

96-12-8 

97-63-2 

74-88-4 

80-62-6 

110-83-8 

111-65-9 

111 -84-2 

540-59-0 

95-49-8 

100-47-0 

100-51-6 

103-65-1 

104-51-8 

106-43-4 

24590-WTP-RPT-ENV-10-001, Rev 0 
Constituents of Potential Concern for the WTP Air and 

Dangerous Waste Permits 

1te- ,pec1 1c s en 1 1e ID es me: s· s ·n PIC Id f fi d . VSL T f 
Identified as WTP 

Waste Feed or 
stack Emissions 

Site-Specific PIC COPC 
COPCs Identified (Table 2- 1 source 

Constituent Detected During VSL Testing in VSL Testing code shown) 

3,3',4,4',5,5'-Hexachlorobiphenyl 13 

l ,2,3,4,6,7,8-Heptachlorodibenzo(p)dioxin 13 

2,3,3',4,4',5-Hexachlorobiphenyl (PCB 157) 13 

1,2,3 ,4,6, 7 ,8,9 Octachlorodibenzofuran 13 

1,2,3,4, 7,8-Hexachlorodibenzo(p )dioxin 13 

2,3,3',4,4',5 ,5'-Heptachlorobiphenyl 13 

1,2,3 , 7 ,8-Pentachlorodibenzo(p )dioxin 13 

2,3, 7 ,8-Tetrachlorodibenzofuran 13 

2,4-Dinitrophenol 13 

2,3',4,4',5,5'-Hexachlorobiphenyl 13 

4,6-Dinitro-2-methylphenol (4,6-Dinitro-o-cresol) 13 

1,2,3,4,7,8,9-Heptachlorodibenzofuran 13 

2,3,4, 7 ,8-Pentachlorodibenzofuran 13 

1,2,3,7,8-Pentachlorod ibenzofuran 13 

1,2,3,6,7,8-Hexachlorodibenzofuran 13 

3 ,3 ',4,4' ,5-Pentach lorobiphenyl 13 

1,2,3,6,7,8,-Hexachlorodibenzo(p)dioxin 13 

2,3,4,6,7,8-Hexachlorodibenzofuran 13 

2',3,4,4',5-Pentachlorobiphenyl 13 

1,2,3,4,6,7,8-Heptachlorodibenzofuran 13 

2,3 ,3',4,4',5'-Hexachlorobiphenyl 13 

3,4,4',5-Tetrachlorobiphenyl 13 

1,2,3,4,7,8-Hexachlorodibenzofuran 13 

1,2,3,7,8 ,9-Hexachlorodibenzofuran 13 

2,3 ,4,4' ,5- Pentachlorobiphenyl 13 

Bromochloromethane 13 

Tribromomethane (Bromoform) 13 

1,2-Dibromo-3-chloropropane 13 

Ethyl methacrylate 13 

Iodomethane X 14 

Methyl methacrylate X 14 

Cyclohexene X 14 

n-Octane X 14 

n-Nonane X 14 

1,2-Dichloroethene (total) ( 1,2-Dichloroethylene) X 14 

o-Chlorotoluene X 14 

Benzonitrile X 14 

Benzyl alcohol X 14 

n-Propyl benzene (Isocumene) X 14 

n-Butylbenzene X 14 

4-Chlorotoluene (p-Tolyl chloride) X 14 
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T bl F 1 a e - 1te- ,pec1 1c s enh 1e ID s· s "fi PIC Id "fi d . VSL T estm l! 

CAS # Constituent Detected Durine: VSL Testine: 
I 08-86-1 Bromobenzene (Phenyl bromide) 

I 09-75-1 3-Buteneni tri le 

11 0-00-9 Furan 

1120-2 1-4 Undecane 

11 2-30-1 1-Decanol 

112-3 1-2 Decanal 

11 2-40-3 Dodecane 

124-1 8-5 Decane 

135-98-8 sec-Butylbenzene 

156-59-2 cis-1 ,2-Dichloroethene 

2245-38-7 2,3,5-Tri methylnaphtbalene 

4786-20-3 2-Butenenitril e 

58 1-42-0 2,6-Dimethylnaphthalene 

59 1-50-4 Benzene, iodo-

832-69-9 1-Methy lphenanthrene 

87-6 1-6 1,2,3-Trichlorobenzene 

90- 12-0 1-Methylnaphthalene 

9 1-57-6 2-Methylnaphthalene 

95-63-6 1,2,4-Trimethy l benzene 

98-06-6 tert-Butyl benzene 

99-87-6 p-Cymene 
Notes: 
COPC = chemical of potential concern 
EPA = US Environmental Pro tection Agency 
PIC = product of incomplete combustion 
VSL = Vi treous State Laboratory of the Catholic University of America 
WTP = Hanford Tank Waste Treatment and Immobilization Plan t 

24590-PADC-F00041 Rev 6 (1/22/2009) 

Identified as WTP 
Waste Feed or 

stack Emissions 
Site-Specific PIC COPC 
COPCs Identified (Table 2- 1 source 

in VSL Testine: code shown) 
X 14 

X 14 

X 14 

X 14 

X 14 

X 14 

X 14 

X 14 

X 14 

X 14 

X 14 

X 14 

X 14 

X 14 

X 14 

X 14 

X 14 

X 14 

X 14 

X 14 

X 14 
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Adjustments to WTP COPC List During Risk Assessment 
Discussions 

Several discussions of potential adjustments to the starting list of CO PCs were held with the US EPA and 
Ecology. These meetings included the following : 

• Risk Assessment Work Plan discussions September 2004, the WTP COPC list was reconsidered 
(CCN 097844) 

• Environmental Risk Assessment Discussions (CCN 170036) 

G.1 Adjustments to Particle-Bound and Vapor-Phase Compounds COPC List 

The September 2004 meeting discussed the disposition of 31 organic CO PCs that had not been detected 
in the Hanford tank waste (Table G- 1 ). Twenty-two of the compounds are particle-bound constituents. 
Nine of the compounds are vapor-phase pesticides. 

Of the 22 particle-bound compounds, ten are considered by EPA to be PI Cs (5 polycyclic aromatic 
hydrocarbons, a benzene compound and 4 pesticides). These compounds were compared with the latest 
update of the TWINS and BBI databases (Appendix A). One (Table G-1 , disposition 3) of the ten 
compounds was detected in Hanford tank waste vapor space by the CHG vapor study (Appendix B); it 
was retained on the WTP feed COPC list. The remaining nine (Table G-1 , disposition 1 and 2) 
compounds were removed from the WTP feed list and managed as PICs. 

The other 12 particle-bound compounds on the WTP COPC list are particle-bound pesticides that have 
not been detected in Hanford tank waste and do not appear on the EPA PIC list. One compound, 
trifluralin (CAS No. 1582-09-8), was already removed by the WAC 173-460 toxic air pollutant list 
revision evaluation (Appendix C). The other 11 (5 from the RDQO starting list and 6 from the low
toxicity list) were removed from the WTP COPC list (Table G-1 , disposition 4 and 5) . 

Six of the nine vapor-phase pesticides are considered by EPA to be PI Cs; one of the EPA PI Cs, 
pentachlorophenol (CAS No . 87-86-5) (Table G-1, disposition 6), was found on the TWINS or BBi list 
during the WAC 173-460 T APs revision evaluation and thus is retained as a WTP feed COPC (Appendix 
C). The other five were moved from feed to PICs to be measured in stack emissions (Table G-1, 
disposition 7 and 8). Of the remaining three constituents, one compound, 2,2-Dichloropropionic acid 
(CAS No. 7599-0), was removed in the WAC 173-460 T APs revision evaluation. The other two were 
removed from the WTP COPC list since there is no record of their disposal to tanks or TWINS data 
indicating their presence in tank waste (Table G-1 , disposition 9 and 10). 

G.2 Other Adjustments 

The RDQO listed total PCBs as a feed COPC; however, the RDQO optimization report (BNI 2004), 
Table 4-2, substituted individual aroclors for the total PCB analysis Appendix D. The individual aroclors 
are not expected to survive the WTP thermal processes as separate identifiable mixtures; they do not have 
air concentration lim its; and there is insufficient information with which to evaluate them as individual 
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risk contributors . Instead, total PCBs analysis will be substituted as a feed COPC and the coplanar PCBs 
will be evaluated in stack emissions (Table G-1 , disposition 11 and 12). The individual aroclors will be 
retained for analysis in the WTP waste feed ; however, the higher value from the total PCB analysis or the 
aggregate sum of aroclors will be used for comparison to waste feed permitting limits. The aroclors are 
removed from consideration as feed inputs to emissions limits for air permitting or risk assessment 
purposes. 

The RDQO optimization study substituted the measurement of pH for hydroxide. The measurement of 
pH will not provide additional information for the air permits and risk assessment. Therefore, the 
measurement of pH was removed (Table G-1 , disposition 13). The measurement of pH will continue in 
the waste feed. 

Total xylenes and three individual isomers of xylene compounds are included in the RDQO starting list of 
waste feed constituents; they also appear on the EPA PIC list (Appendix E). However, toxicity data is 
available only for total xylenes (CAS 1330-20-7). Therefore, the individual isomers were removed from 
both the feed and PIC COPC lists and total xylenes was moved from the EPA PIC list to the waste feed 
COPC list (Table G- l, disposition 14 and 15). Analytical measurements of the individual isomers of 
xylene will be made, as needed using broad scan sampling and analytical techniques, to determine total 
xylenes. Determining concentrations of individual isomers of xylene will not add additional infonnation 
and they were removed from the PIC COPC list. 

Dibenzo(a,h)fluoranthene was originally named a constituent of potential concern based on its inclusion 
as a PIC in the HHRAP (EPA 1998). The compound was listed without a CAS number and physical and 
toxicological data could not be found . Investigations concluded that a compound with this nomenclature 
could not structurally exist. WTP recommended eliminating dibenzo(a,h)fluoranthene as a COPC. 
Ecology and EPA concurred with this recommendation in March 2005 (CCN 139144) (Table G-1, 
disposition 16). 

Although methyl isocyanate (CAS No. 624-83-9) was previously removed as a waste feed constituent by 
the RDQO optimization study, it also appears as an EPA PIC. This constituent was retained as an EPA 
PIC COPC (Table G-1 , disposition 17). 

Hexavalent chromium (CAS No: 18540-29-9) is included on the EPA PIC list. However, total chromium 
is measured in WTP waste feed and all chromium emissions are treated as hexavalent chromium for risk 
assessment and air permitting purposes. Therefore, stack measurement of hexavalent chromium will not 
add information and it was deleted (Table G-1 , disposition 18). 

Ozone and carbon dioxide are emitted during WTP faci lity operations as a result of the melter and control 
device operations. The emission of neither compound can be controlled at the WTP. Ozone is very 
reactive and will readily oxidize other constituents emitted by WTP. Carbon dioxide forms as a result of 
various oxidization processes. WTP will qualitatively evaluate the effect of the emission of these two 
compounds (Table G-1 , disposition 19). 

G.3 References 

CCN 097844. Discuss and Resolve the Outstanding Risk Assessment Issues in the Risk Assessment Work 
Plan (RA WP), Meeting Minutes from 9 September 2004 between WTP, US Environmental Protection 
Agency, Region 10, and Washington State Department of Ecology, in Seattle, Washington . 
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CCN 139144. Removal of Dibenzo(a,h)fluoranthenefro m RAWP COPC List, E-mail communication 
from Jerry Yokel , Washington State Department of Ecology, to John Cook, WTP, 30 March 2005. 

CCN 170036, Environmental Risk Assessment Discussions, Meeting Minutes, March 18, 2009. 

WAC 173-460. Controls fo r New Sources of Toxic Air Pollutants, Washington Administrative Code, 
Olympia, Washington. 
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Table G-1 

CAS# 
100-25-4 

3 19-85-7 
58-89-9 
205-82-3 
72-43-5 
72-55-9 
205-99-2 
207-08-9 

2 18-01-9 
56-55-3 
309-00-2 
60-57-1 
72-20-8 
800 I -35-2 
88-85-7 
1582-09-8 
1836-75-5 

3 19-86-8 
50-29-3 
72-54-8 
93-72-1 
93-76-5 
11 8-74-1 

87-86-5 
3 19-84-6 
76-44-8 

82-68-8 
94-75-7 
465-73-6 
2385-85-5 
75-99-0 
1336-36-3 
11096-82-5 
11 097-69-1 
11104-28-2 
11141-1 6-5 
12672-29-6 
12674-11-2 
53469-2 1-9 
NIA 
1330-20-7 
106-42-3 
I 08-38-3 
95-47-6 
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Modifications to WTP COPC List 
Disposition 

Constituent Code" 
1,4-Oin itrobenzene I 

beta-BHC I 

gamma-BHC (Lindane) I 

Benzo[j]fluoranthene 2 

Methoxychlor 2 

4,4-OOE 2 

Benzo(b )fluoranthene 3 

Benzo(k)fluoranthene 3 

Chrysene 3 

Benzo(a)anth racene 3 

Aldrin 4 

Oieldrin 4 

Endrin 4 

Toxaphene 4 

2-sec-Butyl-4,6-dinitrophenol; syn Oinoseb 4 
Trifluralin * 5 
Nitrofen 5 
delta-BHC 5 
4,4-OOT 5 
4,4-000 5 
Si lvex (2 ,4,5-TP) 5 
2,4,5-T 5 
Hexachlorobenzene 6 
Pentachlorophenol 6 
alpha-BHC 7 
Heptachlor 7 
Pentachloronitrobenzene (PCNB) 7 
2,4-0 and esters 8 
Isodrin 9 
Mirex 10 
2,2-Oichloropropionic acid * 10 
Polychlorinated biphenyls (PCBs) 11 
Aroclor-1 260 12 
Aroclor-1254 12 
Aroclor-1 22 1 12 
Aroclor-1 232 12 
Aroclor-1 248 12 
Aroclor-101 6 12 

Aroclor-1 242 12 

pH 13 

Xylene (total) 14 

p-Xylene 15 

m-Xylene 15 

o-Xylene 15 
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Table G-1 Modifications to WTP COPC List 
Disposition 

CAS# Constituent Code • 
NIA Dibenzo(a,h)fluoranthene 16 
624-83-9 Methyl isocyanate 17 

18540-29-9 Chromium (hexavalent) 18 
10028-15-6 Ozone 19 

124-38-9 Carbon dioxide 19 
• Disposition Code: 

I Particle-bound RDQO COPCs; move to EPA PIC (CCN 097844). 
2 Particle-bound low-toxicity CO PCs; move to EPA P[C (CCN 097844). 
3 Particle-bound low-toxicity feed COPCs; proposed to manage as EPA PICs (CCN 097844); found in TWINS/BB[ and 

retained as feed COPCs. 
4 Particle-bound RDQO COPCs; eliminate (CCN 097844). 
5 Particle-bound low-toxicity COPCs; eliminate (CCN 097844). 
6 Vapor-phase RDQO COPCs; proposed to move to EPA PIC (CCN 097844); found in TWINS or BBL and retained as 

feed COPC. 
7 Vapor-phase RDQO COPCs; move to EPA PIC (CCN 097844). 
8 Vapor-phase low-toxicity feed COPCs; move to EPA PIC (CCN 097844). 
9 Vapor-phase RDQO COPCs; eliminate (CCN 097844). 

IO Vapor-phase low-toxicity feed COPCs; eliminate (CCN 097844). 
11 Move total PCBs from EPA PTC to feed COPC to substitute for aroclors (CCN 170036). 
12 Delete aroclors from WTP feed COPC list (CCN 170036) 
13 pH Removed; doesn't add useful information for risk assessment or air permitting. 
14 Substitute total xylenes for individual isomers as a WTP feed COPC; remove from the EPA P[C list (CCN 170036). 
15 Delete individual isomers of xylene from WTP feed list; substitute total xylenes; a lthough they also appear as EPA PI Cs 

do not add to the PIC list (CCN 170036). 
16 Removed by agreement with Ecology (CCN 139144). 
17 Constituent removed by Optimization Study appears on EPA PIC list and retained. 
18 Hexavalent chromium removed; total chromium treated as if it's hexavalent for risk assessment and air pem1itting; 

doesn't add useful information for risk assessment or air permitting. 
19 Address qualitatively (CCN 170036). 

b These compounds evaluated as part of the WAC 173-460 T APs revision analys is and removed. 

NIA = no CAS number available. 
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Executive Summary 

24590-WTP- RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and I mmobilization Plant 

The Hanford Tank Waste Treatment and Immobilization Plant (WTP) is designed to vitrify radiochemical 
waste composed primarily of inorganic salts and oxides, with smaller amounts of organics and 
radionuclide constituents. An engineering estimate of stack emissions is necessary to facilitate 
preparation, maintenance, and approval of air permits required for construction and operation of the WTP. 
The emissions information will also be used to support human health and ecological risk assessment. 

The previous version of this report contained estimated emission rates for 4 70 organic, inorganic, and 
radionuclide constituents of potential concern (COPCs) from the WTP. The emission rates were 
estimated using the steady state flowsheet model (SSFM), ACM (Aspen Custom Modeler). This report 
supercedes earlier reports and reflects emission estimates that are consistent with current regulatory 
permitting assumptions and aligned with WTP design evolution and research and technology (R&T) data 
reconciliation. 

The following summarizes the report results: 

• Based on approved changes to the _COPC list, this report now provides air emissions estimates for 
456 COPCs. These changes include reducing feed hazardous organic constituents from 250 to 219 
and increasing PIC constituents from 120 to 135. 

• Estimated emission rates for 219 hazardous organic feed constituents, 135 organic products of 
incomplete combustion (PICs), 49 inorganic constituents, 46 radionuclide constituents, 5 criteria 
pollutants, and 2 added toxic air pollutants have been predicted. These emissions are associated with 
two pretreatment process flues , one low-activity waste (LAW) vitrification process flue, and three 
high-level waste (HL W) vitrification process flues . Pretreatment, LAW, and HL W cell flues are not 
part of the scope of this document. 

• Predicted emission rates for all 456 COPCs are conservative and bound the emissions of two LAW 
melters with expanded capacity and two HLW melters. The concentration of the hazardous organic 
constituents in the feed utilized for this analysis is 189 times greater than detected concentrations or 
the detection limit of an actual Hanford tank sample collected from a high organic-bearing waste. 
The inorganic and radionuclide feed bases are also conservative. 

• The WTP baseline steady state flowsheet version 3 .1 was used to produce this emissions profile. This 
flowsheet represents the WTP's latest design bases and R&T information as of 23 December 2005 . 
Section 1 provides an overview of the changes since the previous revision of this document. 

• R&T data from testing at the Vitreous State Laboratory was used to estimate generation rates of PI Cs 
from all three facilities. The PIC emission rates were calculated on the basis that these constituents 
are present in the stack at an upper analytical detection limit. 

• Evaporator partitioning and organic vessel vent emissions were predicted from known liquid-phase 
concentrations using vapor-liquid equilibrium. Henry's Law constants for 219 organic compounds in 
the feed were compiled for the vapor-liquid equilibrium calculations. Use of Henry ' s Law method is 
considered conservative as it is assumed that organic constituents reach full equilibrium between the 
liquid and vapor phase. 

• Emission rates for 11 additional potential hazardous feed organic COPCs are provided for initial 
evaluation. These constituents have not been officially added to the WTP air permitting and risk 
assessment scopes. These results are provided in Section 9. 
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Since the release of Revision l of this report, there have been significant design and bases changes that 
affect the Hanford Tank Waste Treatment and Immobilization Plant (WTP) air emissions generation. 
This new information is reflected in this updated profile. The data from this profile will supplement the 
update of the WTP 's risk assessment analysis and air permits. 

The changes that have occurred can be categorized as design changes, bases changes, research and 
technology (R&T) data reconciliation, and air emissions bases changes. All these changes, which are 
reflected in this new emissions profile, are addressed in the following text. These changes reflect the 
WTP project' s design as of 23 December 2005. 

1.1 Design Changes 

1.1.1 Pretreatment Facility (PTF) 

• Airflows for the pulse-jet mixers (PJMs) and reverse flow diverters (RFDs) were updated to 
accommodate new mixing requirements for non-Newtonian fluids . It has been assumed for the air 
emissions flowsheet evaluations that all PJM/RFDs operate at the same time and therefore contribute 
simultaneously to the PJM/RFD main header. This provides bounding releases from the PTF 
P JM/RFD stack. 

• Purge air requirements for the pretreatment vessel vents system were updated to reflect a new strategy 
to mitigate hydrogen generation in the facility . It has been assumed for the air emissions flowsheet 
evaluations that all PTF vessels operate at the same time thus providing bounding air emission rates 
from the PTF vessel vents. 

1.1.2 Low-Activity Waste (LAW) Facility 

• Activated carbon beds are the main abatement technology for 1291 and acid gases (HF, HCl) . The 
caustic scrubber remains the main abatement unit for sulfur oxides (SOx) and has incidental removal 
of 1291, acid gases, and nitrogen oxides (NOx) conservatively assumed to be IO %. 

1.1.3 High-Level Waste (HLW) Facility 

• The concentrate receipt vessels (CRVs) were deleted to mitigate non-Newtonian fluid mixing issues. 
• P JM/RFD airflow rates were updated to reflect new mixing requirements. It has been assumed in this 

flowsheet evaluation that all PJM/RFDs operate at the same time and therefore contribute 
simultaneously to the PJM/RFD main header. This provides bounding releases from the HL W 
P JM/RFD stack. 

1.2 Design Bases Update and R&T Data Reconciliation 

1.2.1 Pretreatment Facility 

• Decontamination factors (DFs) were updated for some constituents per the latest engineering data 
and/or vendor information. 
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• Vessel vent split fractions were updated to reflect the latest design basis. 

1.2.2 LAW Facility 

• Ammonia slip from the selective catalytic reducer (SCR) was updated with a limit of 78 ppmv per the 
latest vendor information. An ammonia dilution air amount of 700 standard cubic feet per minute 
(SCFM) was also incorporated. 

• LAW glass formulation was updated to account for glass and process limitations. 

• DFs were updated for some constituents per the latest R&T data and/or vendor information. 

1.2.3 HL W Facility 

• Ammonia slip from the SCR was updated with a limit of 10 ppmv per the latest vendor information. 
An ammonia dilution air amount of 200 SCFM was also incorporated. 

• HLW glass formulation was updated to account for glass and process limitations. 

• DFs were updated for some constituents per the latest R&T data and/or vendor information. 

1.2.4 General Air Emissions Bases Update 

1.2.4.1 Inorganic and Radionuclide Constituents Feed Vector 

Previous air emissions estimates for inorganic and radionuclide constituents were based on Rev 0A of the 
WTP Air Emissions Inorganic and Radionuclide Constituents Feed Vector 
(24590-WTP-M4C-FRP-00001). Since this revision, the calculation has been updated to include changes 
to the Statement of Work (SOW) maximum concentrations and best basis inventory (BBI) data. This 
updated feed vector was tested in the air emissions flowsheet. Based on the results of the test run it was 
determined that the nature of the feed vector (all constituents at their maximum concentration) was not 
providing bounding conditions for air emissions purposes. Extensive R&T data reconciliation has been 
incorporated into the WTP flowsheet since 2004. Part of this data reconciliation includes glass 
formulation updates, glass quality constraints, and process constraints. Having a feed vector with all 
constituents at maximum concentrations activates a significant amount of these constraints, which in tum 
causes the feed to be diluted within the process and dramatically reduces the feed rate into the front end of 
the process. 

Based on these findings, sensitivity runs were performed that tested different feed vector scenarios to 
determine which case would provide the bounding conditions. The scenarios tested included the 
following: 

• Average inorganic and radionuclide concentrations (documented in Evaluation of Air Emissions Feed 
Vector Scenarios [24590-WTP-MRQ-PO-05-0044]) 

• Average inorganic and maximum radionuclide concentrations ( documented in 
24590-WTP-MRQ-PO-05-0044) 

• Typical Envelope A feed at air emissions conditions (documented in Steady State Flowsheet (ACM) 
Baseline Envelopes AID, BID, and C Runs for Air Emissions Comparison 
[24590-WTP-MRR-PO-05-020]) 

• Typical Envelope B feed at air emissions conditions (documented in 24590-WTP-MRR-PO-05-020) 
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• Typical Envelope C feed at air emissions conditions (documented in 24590-WTP-MRR-PO-05-020) 

All the results from these scenarios where analyzed against the previous air emissions results presented in 
Rev l of this report. After careful evaluation, it was concluded that average inorganic and maximum 
radionuclide constituents feed concentrations provide reasonable bounding conditions for the WTP air 
emissions, and therefore these were selected as the feed vector to be used for this air emissions estimate. 
The development of this feed vector has been documented in Rev OD of 24590-WTP-M4C-FRP-00001. 

1.2.4.2 Organic Constituents 

1.2.4.2.1 Deletion and Rearrangement of Constituents 

A total of 250 hazardous feed organic constituents were originally scoped for analysis under the WTP air 
emissions profile. Since then, the hazardous organic constituents list has been updated, in agreement with 
the regulatory agencies, and the number of hazardous organic constituents in the feed has been reduced to 
219 (CCN 097844). Updates to this list included deletion of pesticides and herbicides and reclassification 
of feed constituents to products of incomplete combustion (PI Cs). The affected constituents under these 
changes are the following: 

• Constituents (herbicides and pesticides) deleted from the COPC list: 

1582-09-08 Trifluralin 
1836-75-5 Nitrofen 

- 2385-85-5 Mirex 
- 309-00-2 Aldrin 
- 319-86-8 Delta-BHC 
- 465-73-6 Isodrin 
- 50-29-3 4,4'-DDT 
- 60-57-1 Dieldrin 
- 72-20-8 Endrin 
- 72-54-8 4,4'-DDD 
- 75-99-0 2,2 Dichloropropionic Acid 
- 8001-35-2 Toxaphene 
- 88-85-7 2-sec-butyl-4,6-dinitrophenol (Dinoseb) 
- 93-72-1 Silvex (2,4,5-TP) 
- 93-76-5 2,4,5-T 

• Constituents deleted from the feed organic list and moved to the PIC list: 

100-25-4 1,4-Dini trobenzene 
118-7 4-1 Hexachlorobenzene 

- 205-82-3 Benzo(j)fluoranthene 
- 205-99-2 Benzo(b )fluoranthene 
- 207-08-9 Benzo(k)fluoranthene 
- 218-01 -9 Chrysene 
- 319-84-6 Hexachlorocyclohexane (Lindane) Alpha BHC 
- 319-85-7 Hexachlorocyclohexane (Lindane) Beta BHC 
- 56-55-3 Benzo(a)anthracene 
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- 72-43-5 Methoxychlor 
- 72-55-9 4,4'-DDE 
- 76-44-8 Heptachlor 
- 82-68-8 Pentachloronitrobenzene (PCBN) 
- 87-86-5 Pentachlorophenol 
- 94-75-7 2,4-D and Esters (160C typed) 
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Emission rates for these constituents are now calculated in the Air Emissions Estimation of Products of 
Incomplete Combustion for the Hanford Tank Waste Treatment and Immobilization Plant 
(24590-WTP-RPT-PO-05-007). 

Changes to the analyzed organic COPCs are documented in CCN 097844 and in the Regulatory Data 
Quality Objectives Optimization Report (24590-WTP-RPT-MGT-04-001). These changes reduced the 
number of hazardous organic constituents in the feed from 250 to 219. 

1.2.4.2.2 Feed Vector 

Based on the organic COPC changes, the feed concentrations calculation for the organic constituents was 
updated. During this update, instead of using the previously assumed 4 wt¾ total organic carbon (TOC) 
in the feed, the maximum TOC expected (with added contingency) for the tanks analyzed in the WTP Air 
Emissions Hazardous Organic Constituents Feed Concentrations (24590-WTP-M4C-FRP-00006) was 
selected (calculated to be 2.5 %). In addition, the detection limits were updated, as necessary, based on 
recent available R&T data and the Regulatory Data Quality Objectives Optimization Report 
(24590-WTP-RPT-MGT-04-001). All these changes are documented in the WTP Air Emissions 
Hazardous Organic Constituents Feed Concentrations (24590-WTP-M4C-FRP-00006). 

1.2.4.2.3 Steady State Flowsbeet Model (SSFM) Modeled Constituents 

Some of the feed constituents that were deleted or reclassified as PICs were used as representative 
constituents in the SSFM. Those deleted or reclassified were replaced with new constituents so that air 
emission rates calculations for those non-modeled constituents could be performed. The deleted modeled 
constituents include: 

• 118-7 4-1 Hexachlorobenzene 

• 218-01-9 Chrysene 

• 309-00-2 Aldrin 

• 319-85-7 Hexachlorocyclohexane (Lindane) Beta BHC 

• 58-89-9 gamma-BHC (Lindane) 

• 60-57-1 Dieldrin 

• 76-44-8 Heptachlor 

• 8001-35-2 Toxaphene 

• 87-86-5 Pentachlorophenol 

• 88-85-7 2-sec-Butyl-4,6-dinitrophenol (Dinoseb) 
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The new modeled constituents used to substitute for the deleted constituents are: 

• 101-84-8 Diphenyl ether 

• 1321-64-8 Pentachloronaphthalene 

• 193-39-5 Indeno(l ,2,3-cd)pyrene 

• 206-44-0 Fluoranthene 

• 26140-60-3 Terphenyls 

• 3697-24-3 5-Methylchrysene 

• 59-89-2 N-nitrosomorpholine 

• 621 -64-7 Di-n-Propylnitrosamine 

• 64-19-7 Acetic acid 

• 83-32-9 Acenaphthene 

• 95-50-1 o-Dichlorobenzene 

1.2.4.2.4 Fv values 

Based on CCN 129507, fv values were updated due to reconciliation of new regulatory data. Fv is a 
unitless parameter used to classify a constituent as being in one of three categories: vapor phase, particle 
phase, or particle-bound phase. This phase type affects the removal efficiency of the off gas control 
system for that compound. An fv value of 1 indicates that the constituent exists only in the vapor phase. 
An Fv value ofless than 1, for example 0.9, means that 90 % of the compound exists in the vapor phase 
and l 0 % is particle-bound (i.e., [1-0.9]* 100%). Therefore, removal efficiency for the particulate and 
vapor phase portions of the constituent will differ based on the phase except in operations such as the 
thermal oxidizers and carbon beds where removal efficiency is independent of phase type. An F v value of 
less than 0.05 indicates that the constituent exists only in the particle phase. 

1.3 Air Emissions Sources 

The intent of this emissions estimate is to arrive at appropriately realistic and conservatively bounded 
emission rates that rely upon defensible, documented assumptions. The emission rates at the process 
flues are referred to in this document as abated emissions . This document also presents unabated 
emission rates. These unabated emission rates correspond to the emission rates of CO PCs at generation 
points in the process. This document provides the methods and assumptions for arriving at the emission 
rates from the emission sources addressed below. 

1.3.1 Pretreatment Facility 

Pretreatment emission sources consist of the fo llowing: 

• Unabated emissions from the evaporator off gases, vessel vent exhaust, and exhaust from the RFDs 
and PJMs. Unabated air emissions for evaporator off gas and vessel vent exhaust are represented by 
stream PVP0l. For the PJM/RFD exhaust, the unabated air emissions are represented by stream 
PN04. 
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• Abated emissions from the pretreatment offgas treatment system. Abated emissions for the 
evaporators and vessel vents are represented by stream PVP12. For the PIM/RFD exhaust, the abated 
emissions are represented by stream PNl l. 

1.3.2 LAW Vitrification 

LAW vitrification emission sources are: 

• Feed to the LAW melter (except for organic constituents as this information is not required for risk 
assessment analysis or air permit evaluation) . This composition is represented by stream LFP04. 

• Unabated emissions from the LAW melter. This composition is represented by stream LMP06. This 
stream represents the unabated emission rates from both LAW melters. 

• Unabated emissions from LAW vessel vents. This composition is represented by stream L VP0 1. 

• Abated emissions from the LAW melter off gas treatment systems, including vessel vents. This 
composition is represented by stream LVP18. 

1.3.3 HL W Vitrification 

HLW vitrification emission sources are made up of the following: 

• Feed to the HL W melter (except for organic constituents as this information is not required for risk 
assessment analysis or air permit evaluation). This composition is represented by stream HFP03 . 

• Unabated emissions from the HLW melter and PJM/RFD exhaust. For the HLW melter, the unabated 
air emissions are represented by stream HMP06. This stream represents the unabated air emission 
rates for both HL W melters. For the PIM/RFD exhaust, the unabated air emissions are represented 
by stream PN32. 

• Unabated emissions from HLW vessel vents. This composition is represented by stream HOPl0. 

• Abated emissions from the HL W melter off gas, vessel vents, and RFD/PJM exhaust off gas treatment 
systems. The abated emissions for the HL W melter off gas and vessel vents are represented by stream 
HOP31. The PIM/RFD abated emissions are represented by stream PN34. Stream HOP31 
represents the air emission rates for both HL W melter off gas systems. 

This document is structured as outlined below: 

• Section 2 provides an overview of the WTP process. 

• Sections 3, 4, and 5 identify the COPCs evaluated and describe the SSFM, the primary tool used for 
the evaluation. 

• Sections 6, 7, and 8 provide the flowsheet conditions, flowsheet structure, and bases for the emissions 
profile generation. 

• Section 9 provides a summary of the emissions estimates and a complete analysis that compares the 
WTP baseline air emissions developed in this report to baseline air emissions for Envelopes ND, 
BID, and C. 

• Appendix A contains SSFM stream-specific report output for unabated, abated, and feed points in the 
WTP process for all modeled constituents. The rest of the appendices provide supporting 
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documentation for the emissions profile generated. These appendices are referenced throughout the 
document. 

2 WTP Process Configuration 

2.1 General Description 

Table 1 lists the process flow diagrams (PFDs) that establish the basis for this updated emissions 
flowsheet and analysis. Figure 1 provides a simplified overview of the WTP process. In Figure 1, the 
movement of low-activity and high-level waste can be traced from a starting point in the DOE 
double-shell tank system (shown in the lower-left comer of the diagram) through the various pretreatment 
unit operations (including feed evaporation, ultrafiltration, and cesium ion exchange) and into the LAW 
and HL W melter systems. The treatment of off gas resulting from operations of the pretreatment and 
melter processes (including RFD and pulse-jet mixing and vessel ventilation of vessels not individually 
depicted on the diagram) can also be traced to a point source emission location in the pretreatment, LAW 
vitrification, or HL W vitrification stack. The diagram has shading to distinguish the off gas treatment 
steps from other process operations. 

Figures 2, 3, 4, and 5 provide a more detailed depiction of the WTP process. Figures 2 and 3 focus on the 
pretreatment processes and vessels. Figures 4 and 5 show the LAW vitrification and HL W vitrification 
processes, respectively. The figures show the configuration of major system components and include 
selected stream names that correspond to stream identifiers in the SSFM. Figure 2, for example, shows 
stream FRP14 coming from the double-shell tanks into the HLW feed receipt vessel. Stream FRP14 is 
the unique identifier in the SSFM that corresponds to the HL W feed vector established for the emission 
estimate. Sections 8.2 and 8.3 include additional details on the assumed composition and basis for this 
feed stream. General process descriptions for the three main WTP facilities are provided below. 

2.2 Pretreatment Overview 

The Hanford tank farm contractor transfers waste from the waste tanks to the WTP PTF. LAW 
Envelopes A, B, and C are transferred to the WTP as solutions that contain dissolved and suspended 
solids (LAW precipitated salts). HLW undissolved solids (Envelope D) are transferred as slurry to the 
PTF. 

Low sodium concentration ( < 5 molar) waste received from the tank farms and some low sodium 
concentration recycle streams from the pretreatment and vitrification facilities are concentrated in the 
waste feed evaporator. Normally, the sodium concentration from the waste feed evaporator is about 
5 molar sodium. However, other processing constraints (for example, undissolved solids concentration 
and slurry-specific gravity) may require a lower sodium concentration. 

When the sodium concentration is acceptable for further processing ( either as received or after 
evaporation), the waste goes through the following processes: 

• LAW Envelopes A or B are blended with HL W feeds (Envelope D) in an ultrafilter preparation 
vessel. The ratio of LAW to HLW undissolved solids is established to support both immobilized 
low-activity waste (ILA W) and immobilized high-level waste (IHL W) glass production rates. The 
blended HL Wand LAW feed streams are filtered to separate the LAW liquid stream (permeate) from 
the slurry. The LAW permeate then is processed through the ion exchange process discussed below. 
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The concentrated solids slurry is caustic leached (if warranted), washed, oxidative leached (if 
warranted) and blended with Cs concentrate from ion exchange and strontium (Sr) and transuranic 
(TRU) solids from 90SrffRU precipitation (see below) before being transferred to the HL W 
vitrification facility. 

• Envelope C feeds contain organic complexants that cause the Sr and some TRU waste to remain in 
the solution. This waste undergoes a 90SrffRU precipitation process before filtration. The filtration 
step then separates the 90SrfTRU solids, manganese oxide solids (a byproduct from the precipitation 
process), and entrained solids from permeate (LAW stream). The 90SrffRU precipitate is washed and 
stored for blending with HL W feed before HL W vitrification. The 90SrfTRU precipitate (Envelope e 
solids) is not caustic leached. Envelope e permeates are processed through the ion exchange 
processes. 

• After filtration, the permeate undergoes ion exchange to remove mes. The mes eluate is 
concentrated by evaporation and then blended with pretreated HL W solids before transfer to the 
HL W vitrification process. The last step taken in the pretreatment facility is to concentrate the treated 
LAW liquid by evaporation prior to transferring to the LAW vitrification facility for processing . 

The pretreatment building also contains a process vessel ventilation system, an offgas treatment system, 
and a stack. Liquid effluents are either recycled back into the facility or sent to the Hanford Site Liquid 
Effluent Retention Facility (LERF)/200 Area Effluent Treatment Facility (ETF). Figures 2 and 3 
represent an overview of the pretreatment process. 

2.3 LAW Vitrification Overview 

Treated Envelope A, B, and e supematants from pretreatment are transferred to the LAW vitrification 
facility for processing. The LAW vitrification process consists of two melter systems operated in parallel. 
Each melter system has a set of feed preparation vessels; a large-capacity, joule-heated ceramic melter; 
and an off gas treatment system. The facility also has a secondary off gas system shared by the two melter 
systems. The following description applies to each of the two LAW melter systems. 

Pretreated LAW waste feeds are received into one of two common LAW concentrate receipt vessels 
inside the LAW vitrification building. Batches of concentrated LAW feed are transferred from these 
vessels to melter feed preparation vessels, where glass formers and sucrose are added and blended to form 
a uniform batch of feed to the LAW melters. The slurry feed is transferred to the melter feed vessels, 
where it is fed continuously to the LAW melters. 

Each LAW melter is designed to operate at a facility design capacity rate of 15 metric tons per day of 
immobilized low-activity waste (ILA W). The feed enters the melter from the top and forms a cold cap 
above the melt pool. Volatile components in the feed are evaporated or decomposed, then drawn off 
through the melter off gas system. Nonvolatile components react to form oxides or other compounds 
dissolved in the glass matrix. Bubblers agitate the mixture to increase the glass production rate. An airlift 
system pours the glass from the melter into stainless steel containers. Each container holds about 6 metric 
tons of ILA W. 

Each LAW melter system has its own primary off gas equipment, including a film cooler, submerged bed 
scrubber (SBS), and wet electrostatic precipitator (WESP). Particulates and condensables, including 
entrained or volatilized radionuclides in the melter off gas stream, are captured in the SBS and WESP. 
eondensables from the SBS and the WESP are collected in the liquid effluent system and recycled to the 
treated LAW evaporator in the pretreatment facility . The primary off gas systems join after the WESP, 
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and are routed to the secondary off gas system. At this point, the LAW vessel vent header joins the off gas. 
The secondary off gas system provides final filtration, removes mercury, destroys organics, reduces NOx, 
and removes halides. This is done by using high-efficiency particulate air (HEP A) filters, activated 
carbon columns, a thermal catalytic oxidizer, a selective catalytic reducer, and a caustic scrubber. After 
being filled, each ILA W container cools for several days, then a lid is sealed to the top of the container 
and external contamination is removed by a CO2 decontamination process. Figure 4 provides an 
overview of the LAW vitrification process. 

The LAW container decontamination using CO2 is not shown in Figure 4. Exhaust from this process is 
treated by the building's ventilation system, which is not part of this document's scope. No secondary 
wastes are generated from this decontamination process that are recycled within the plant. 

2.4 HL W Vitrification Overview 

The HL W vitrification facility receives the pretreated HL W feed from the pretreatment facility. Treated 
Envelope D slurry and the LAW intermediate waste products (separated 90SrffRU and 137Cs) make up the 
feed to the HLW vitrification facility. The HL W vitrification process consists of two joule-heated 
ceramic melters fed by independent feed and blending vessel trains, a dedicated off gas treatment system 
for each melter, and a common secondary effluent collection system. A common canister receipt system 
supplies canisters to separate melter pouring systems, providing immobilized high-level waste (IHL W) to 
a common product canister decontamination and export system. HL W feed concentrate is transferred 
from the pretreatment building to the HL W melter feed preparation vessels in the HL W vitrification 
building. Batches of HL W feed concentrate are transferred to one of the two melter feed preparation 
vessels . The feed concentrate is blended with glass-forming chemicals, and then mixed to ensure 
uniformity. The melter feed slurry is transferred to the melter feed vessel, where it can be fed to a 
dedicated HL W melter. 

Each HL W melter is designed to operate at a facility design capacity rate of 3 metric tons per day of 
IHL W. The melter feed slurry is introduced at the top of the melter and forms a cold cap on the surface 
of the melt pool. Water and volatile components evaporate or decompose and are drawn off through the 
off gas system. Nonvolatile components react to form oxides, which become part of the molten glass. 

Each HL W melter has a dedicated primary and secondary off gas system where the off gas from the melter 
passes through a film cooler, SBS, WESP, high-efficiency mist eliminators (HEMEs), and HEPA filters, 
to remove particulates and radionuclides. The offgas then passes through a secondary off gas system 
consisting of fans, activated carbon beds, recuperative heat exchangers, a silver mordenite column, a 
thermal catalytic oxidizer, and a selective catalytic reducer. This secondary system removes mercury and 
halides, destroys organics, and reduces NOx, 

An airlift system inside the melter pours molten IHL W glass into stainless steel canisters. The filled 
canister is then inspected, the glass sampled as necessary, and the canister sealed. The canisters from the 
two melters are decontaminated by a nitric acid/cerium (HNOiCe +4

) chemical milling process that 
dissolves a thin layer of the canister outer wall material. Canister decontamination waste effluents are 
then recycled and transferred to the pretreatment building. The decontaminated canister is then swabbed 
remotely to determine contamination levels. If the surface contamination is within specification limits, 
the filled canister is transferred to the interim storage area, where it is stored before transfer to DOE. 
Figure 5 provides an overview of the HLW vitrification process. 
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2.5 Air Emissions Objective 

Figure 6 graphically depicts the objectives of the emissions estimate. For this emissions estimate, it is 
assumed that the WTP feed streams contain 314 individual constituents of potential concern. An 
additional 135 products of incomplete combustion (PICs) plus 5 criteria pollutants and 2 toxic air 
pollutants that could be generated as a result of the treatment process are also considered. The resulting 
emission rates for 456 constituents from the pretreatment and vitrification processes are estimated. 

3 Constituents of Potential Concern 

This section provides the bases for selecting the COPCs analyzed in this report. The WTP emissions 
estimate scope includes 456 CO PCs, which were identified through development of the Environmental 
Risk Assessment Work Plan for the Hanford Tank Waste Treatment and Immobilization Plant 
(24590-WTP-RPT-ENS-03-006) . These COPCs were originally selected with consideration to guidance 
provided in the Human Health Risk Assessment Protocol for Hazardous Waste Combustion Facilities 
(EPA 2005), the Screening Level Ecological Risk Assessment Protocol for Hazardous Waste Combustion 
Facilities (EPA 1999b), and through interactions with the US Environmental Protection Agency (EPA) 
Region IO and the Washington State Department of Ecology (Ecology). 

The COPC selection criteria identified compounds that fell within one or more of the following 
categories: 

• A compound with the potential to be emitted due to the presence of the compound or its precursors in 
the waste feed 

• A compound that was potentially a product of incomplete combustion 

• A compound potentially toxic to humans 

• A compound with a propensity for bio-accumulating or bio-concentrating in human and ecological 
food chains 

The 456 COPCs contain chemical and radionuclide constituents, and include compounds not known to be 
present at detectable concentrations in the actual waste . A total of 268 organic and inorganic chemical 
COPCs associated with WTP feed streams were identified. The chemical constituents are composed of 
219 hazardous organic compounds and 49 inorganic compounds (see Section 5.2). An additional 135 
organic PICs were identified as being potentially formed in the treatment process along with 5 criteria 
pollutants and 2 toxic air pollutants that are classified as acid gases (hydrochloric and hydrofluoric acids) . 
Cl2 is another toxic air pollutant to be considered. It is assumed in the WTP flowsheet that all gaseous 
chlorine generated in the off gas is in the form of HCI. This assumption is supported by R&T test results, 
which show that the dominant gaseous form of chlorine in the off gas system is HCI. The chemical 
COPCs were compiled using input from the following sources: 

• Regulatory Data Quality Objectives Supporting Tank Waste Remediation System Privatization 
Project (Wiemers and others 1998) 

• List of PICs identified in Table A. l of Human Health Risk Assessment Protocol f or Hazardous Waste 
Combustion Facilities (EPA 2005) 

• Criteria pollutants regulated by the National Primary and Secondary Ambient Air Quality Standards 
(40 CFR 50) 
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Table 2 lists the 219 hazardous organic constituents and 135 organic PICs. Table 3 lists the 49 inorganic 
constituents, the five (5) criteria pollutants (N02 and NO are counted as one criteria pollutant), and the 
two (2) toxic air pollutants. In each table, the compounds are sorted using their unique Chemical 
Abstracts Service (CAS) registry number. 

A total of 46 radionuclide constituents associated with WTP feed streams were identified. The 
radionuclide constituents were derived from Hanford ' s best basis inventory (BBi) and include 
16 radionuclides identified as contributing greater than 99.99 % of the radioactivity in the tank waste 
(Kupfer 1999). Information used to establish the radionuclide inventory originated from key historical 
records, various chemical flowsheets used in reprocessing of irradiated Hanford Site reactor fuels , and 
calculations ofradionuclide isotope generation and decay. Table 4 identifies the 46 radionuclide COPCs. 
Figure 6 shows a representation of the breakdown of all the COPCs. 

Additional details on the selection of COPCs can be found in Section 4 of the Environmental Risk 
Assessment Work Plan for the Hanford Tank Waste Treatment and Immobilization Plant 
(24590-WTP-RPT-ENS-03-006). 

Eleven (11) additional hazardous feed organic COPCs are being considered for addition to the scope of 
the WTP air permits and risk assessment. The air emissions analysis for these constituents is presented 
separately in this report (see Section 9). If it is agreed by WTP and the regulatory agencies to add these 
constituents to the WTP scope, they will be reflected as part of the total COPC list in later revisions of 
this report. 

4 Analysis Tool 

The emissions estimate was developed using the WTP baseline steady state flowsheet model (SSFM). 
This flowsheet represents the latest WTP design and is constantly being updated to include the latest 
design bases, requirements, and R&T testing results . The flowsheet tracks the main constituents that are 
expected to have the biggest effect on the material and energy balance of the plant. The constituents 
tracked in the flowsheet account for 125 of the constituents required to be analyzed, per Section 3. Thus, 
to facilitate the estimation of the rest of the unanalyzed constituents, several calculations were performed 
that determined these emission rates based on the results provided by the SSFM. Section 5 describes this 
process in detail. 

The flowsheet tracks the partitioning of the constituents across the pretreatment and vitrification facilities, 
and provides a steady state representation of process stream compositions through the WTP. It provides 
an overall material and energy balance with time-averaged flow rates and makes it possible to apply the 
use of simple equipment DFs or more complicated thermodynamic calculations. The SSFM uses the 
Henry 's Law concept to estimate releases of organic compounds from vessel vents within all facilities, 
and evaporator overheads. 

The SSFM is separated into equipment-oriented areas that represent pretreatment and vitrification unit 
operations. Pretreatment consists primarily of evaporation, precipitation, ultrafiltration, and ion exchange 
separation processes . LAW and HL W vitrification consist of staging and preparation vessels to prepare 
the pretreated feed for vitrification. The pretreatment, LAW vitrification, and HL W vitrification unit 
operations also include off gas treatment, effluent, and recycle streams. In addition, the HL W facility 
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takes into account the recycle from the container decontamination system. Section 7 provides more detail 
on the flowsheet structure. 

A verification and validation process is performed on each release version of the SSFM consistent with 
NQA-1 requirements and the WTP Quality Assurance Manual (24590-WTP-QAM-QA-01-001). This 
emissions estimate was performed on version 3 .1 of the steady state flowsheet. Details on this version of 
the flowsheet can be found in the Steady-State Flowsheet (A CM) Model Design Document 
(24590-WTP-MDD-PR-0 1-003). Several adjustments were required to be implemented into version 3.1 
of the SSFM to align it with the latest design changes and data reconciliation as presented in Sections 1.1 
and 1.2 . These changes are documented in the Steady-State Flowsheet (ACM), 2005 Air Emissions 
Profile (24590-WTP-MRR-PO-05-022). 

5 Representative Constituents in the Emissions Analysis 

To calculate the air emission rates for the remainder of the constituents not tracked in the SSFM, an 
approach for correlating the emission rates for compounds included in the SSFM with the remaining 
unanalyzed constituents was established with consideration to physical properties, chemical class, and 
feed concentration. This approach for selecting representative compounds and applying the SSFM results 
to determine the rate for constituents not tracked in the flowsheet is described in the following sections. 

5.1 Selection of Representative Hazardous Feed Organic CO PCs 

A subset of the organic COPCs was selected to represent the larger list of organic CO PCs in the SSFM. 
In total , 51 of the 219 organic feed COPCs were selected. The basis for selection of these compounds is 
discussed below. The SSFM was not used to estimate PICs as these were estimated in a separate report. 
The methodology for addressing PIC emissions is described in Section 8.4. 

Henry ' s Law constants were compiled for all of the feed organics. The Vessel Vents and PJMIRFD 
Emissions (RPT-24590-EN0000l) document shows the compilation process for these Henry's Law 
constants. These constants were divided into 29 groups based upon closeness of numerical values within 
a group. An additional 6 subgroups were added to differentiate between particle and vapor phase within 
assessment groups. Constituents from each of these groups were selected for analysis using the SSFM. 

To supplement constituents selected based upon Henry' s Law, additional compounds were selected based 
upon physical properties including boiling point (bp), offgas phase, and solubility. Specifically, the 
constituents ' boiling points were classified as one of the following three groups: 

• Volatile (bp < l 00 °C) 

• Semivolatile (100 °C < bp < 300 °C) 

• Nonvolatile (bp > 300 °C) 

The organic aqueous solubility was classified as one of the following two groups : 

• Insoluble (solubility in water < 0.01 g per 100 mL) 

• Slightly soluble/soluble (solubility in water 2'. 0.01 g per 100 mL) 
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Constituents representing the applicable combinations of these physical properties (such as semi volatile 
and insoluble compounds) were included in the analysis. 

Several additional compounds were selected to ensure that each of the following 13 chemical families 
were represented: 

• Aromatic halogenated hydrocarbons 

• Aromatic non-halogenated hydrocarbons 

• Non-aromatic non-halogenated hydrocarbons 

• Non-aromatic halogenated hydrocarbons 

• Dioxin and furan compounds 

• Polychlorinated biphenyls (PCBs) 

• Phthalates 

• Light polycyclic aromatic hydrocarbons (PAHs); molecular weight (MW) less than 200 g/mole 

• Heavy PAHs (MW greater than 200 g/mole) 

• Light substituted benzene compounds (MW less than 200 g/mole) 

• Other light semivolatile organic compounds (SVOCs) (MW less than 200 g/mole) 

• Other heavy SVOCs (MW greater than 200 g/mole) 

Table 2 identifies the organic COPCs that were selected for analysis using the SSFM based upon the 
criteria and rationale discussed above. The emissions rates for the non-modeled constituents were 
calculated using the results of the 51 tracked constituents. Methodology on how these rates were 
calculated is documented in the Estimation of Non-SSFM Represented Organic Emission Rates Required 
to Support the Integrated Emissions Baseline Report (24590-WTP-M4C-FRP-00005), which is included 
as Appendix B of this report. 

5.2 Selection of Representative Inorganic, Radionuclide, and Criteria Pollutant CO PCs 

The radionuclide and inorganic constituents currently tracked in the steady state flowsheet comprise about 
72 % of the total inorganic and radionuclide constituents included in the scope of the WTP air permits and 
environmental risk assessment. Specifically, the SSFM tracks 38 out of 49 of the inorganic constituents, 
4 out of 5 criteria pollutants, 30 out of 46 radionuclide constituents, and the 2 toxic air pollutants (C]z is 
tracked as HCl) . Tables 3 and 4 identify the inorganic and radionuclide constituents that were analyzed 
with the SSFM. The emission rates for the constituents not modeled were calculated based on the results 
of the modeled constituents. The methodology used to document these rates is presented in the Integrated 
Emissions Baseline Report Non-modeled Inorganic and Radionuclide Constituents Air Emission Rates 
Estimation (24590-WTP-M4C-FRP-00003), which is included as Appendix C of this report. 

Of all the inorganic and radionuclide constituents and criteria pollutants, the only ones that are not 
estimated for this analysis are ozone, bromide, and iodine (12). Ozone is usually produced by passing an 
electrical discharge through 0 2 gas or through dry air. Based on current process design, ozone is not 
expected at the WTP and therefore is not presented in this emission estimate. The presence of bromide is 
known to lead to very rapid corrosion of carbon steel tanks. This constituent is prohibited from Hanford 
tank wastes, and no process history for its introduction exists. Bromide is therefore not presented in this 
emissions estimate. Based on Hanford Tank Farm historical data and data from the best basis inventory, 
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all iodine found in the tank wastes is classified as 1291. Therefore, this air emissions estimate based the 
iodine inventory in the tanks as being entirely radioactive iodine-129 (1 291). 

5.3 Application of Representative Organic COPCs 

As stated in Section 5.1, the existing process and emissions analysis configuration is dependent on 
Henry's Law, boiling point, phase type, and, to a lesser extent, solubility. As intended by the grouping 
methods described above, constituents within the same organic group are expected to behave similarly in 
the process. Therefore, the emission rates for the non-modeled constituent are calculated based on the 
performance factor (PF) of the modeled constituent. This PF is calculated as follows: 

mass rate at waste feed [representative compound] 
PF = ---------~---=------ --~'--= 

mass rate at point of interest [representative compound] 

The mass rate at the point of interest refers to the mass rate of a representative compound at various 
points in the process train, such as at the plant stack or the unabated emission to each off gas treatment 
unit. The mass rate at waste feed refers to the mass rate of each representative compound in the SSFM 
analyzed waste feed. The mass rate for the waste feed in the above equation is the sum ofHLW (stream 
FRP 14) and LAW feed ( stream FRP0 1) rates for the compound. The PF is assumed to be the same for 
the associated compounds that are not part of the baseline SSFM. 

5.3.1 Estimation of Coplanar PCB Emissions 

The feed organic compounds listed in Table 2 include 14 coplanar PCB congeners. Coplanar PCBs have 
four or more chlorine atoms with few substitutions in the ortho positions. The rings can rotate into the 
same plane if not blocked from rotation by ortho-substituted chlorine atoms and, in this coplanar 
configuration, exhibit dioxin-like properties. For the purpose of the emissions estimate, the 14 coplanar 
PCBs comprise 1 % of the total PCB emissions concentration. This basis is consistent with EPA 
guidance regarding PCB emissions from combustion facilities (EPA 2005). Assuming that 1 % 
concentration is evenly distributed across the 14 coplanar compounds, an individual coplanar PCB 
emission rate is calculated as 1/14 of 1 % of the total PCB emissions from each of the WTP process flues . 
Total PCBs are represented in the SSFM by CAS registry number 1336-36-3. 

5.4 Application of Representative Inorganic and Radionuclide CO PCs 

As described in Section 5.2, the baseline SSFM tracks 38 of the 49 inorganic constituents, 4 out of 5 
criteria pollutants, 30 of the 46 radionuclide constituents, and the 2 toxic air pollutants. The emission 
rates for compounds not estimated using the SSFM are based on the emission rate of a representative 
analyzed compound that is chemically or physically similar. This is achieved using the same approach 
described for the organic constituents in Section 5.3 (i.e. , calculation of PF) . 

Selection of the representative constituents for the non-modeled constituents is described in the following 
subsections. Table 5 provides the final selection of the representative constituents. 

5.4.1 Representative Inorganic COPCs in the SSFM 

An initial analysis was performed to determine if similar constituents were being analyzed. If an 
inorganic constituent had a counterpart radioactive constituent being modeled, then the emission rates of 
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the nonradioactive constituents were calculated based on the results of the modeled counterpart. This 
approach was used for the following constituents: 

Non-modeled 
Constituent 

Co 
Sn 
Sb 
u 

Modeled 
Counterpart 

60Co 
126Sn 
125Sb 
234u 

The rest of the constituents were categorized into nonvolatile, semivolatile, and volatile inorganics. The 
emission rate for zirconium (Zr) was used to estimate the emission rates for nonvolatile inorganics, such 
as tantalum (Ta), tungsten (W), and beryllium (Be). This approach was based on the following: 

• The primary mechanism for nonvolatile inorganics to enter the melter off gas and vessel vent system 
stream is through entrainment, which is not specific to chemical species. 

• The DFs for the HL Wand LAW offgas treatment equipment are determined based on the average of 
the particle size distributions of aluminum (Al), iron (Fe), and Zr. 

For semivolatile and volatile inorganics, such as molybdenum (Mo), thallium (Tl), and selenium (Se), the 
DFs that were reported in engineering calculations were compared to other analyzed semivolatile and 
volatile elements . The elements with the most comparable overall DFs are used as the representative 
elements. 

5.4.2 Representative Radionuclide COPCs in the SSFM 

A methodology similar to that applied to the inorganic COPCs has been applied to the radionuclide 
constituents. Counterpart constituents are as follows : 

Non-modeled Modeled 
Constituent Counterpart 

134Cs m es 
l37mBa mes 

9°Y 9oSr 
59Ni 63Ni 

ll3mcd Cd 
mu m u 
242Pu 24tpu 

243Am 241Am 
242cm 243Cm 

93zr Zr 

The emission rate for zirconium is used to estimate the emission rates for nonvolatile radionuclides, such 
as radium-226 {226Ra), protactinium-231 {231Pa), actinium-227 {227 Ac), radium-228 {228Ra), and 
niobium-93m {93

~)-
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For semivolatile and volatile radionuclides, the DFs that were reported in the engineering 
calculations were compared to other analyzed semivolatile and volatile elements. The elements with the 
most comparable overall DFs were used as the representative elements. Table 5 shows the summary of 
the representative constituents analysis. 

6 Process Flowsheet Conditions 

The baseline steady state flowsheet provides WTP material and energy balance information and data. 
This flowsheet is also the tool to provide the WTP emissions profile used to support environmental air 
permitting and risk assessment activities. Even though the same flowsheet is used, parameters used for 
generating emissions estimates differ from the ones used for baseline plant performance. The operating 
parameters within the unit operations remain the same ( operating temperatures and pressures, for 
example). The major differences between the parameters are found in the feed vector, equipment 
performance (DFs), and plant throughput rates. The DFs and throughput rates utilized for the WTP 
material and energy balance provide the best realistic conditions for plant operations. The DFs and 
throughput rates used for this air emissions estimate conservatively estimate plant operation, which 
bounds plant air emissions for regulatory and risk assessment purposes. 

For a complete detail of operating conditions for each unit operation within the WTP, refer to Sections 2 
(Pretreatment), 3 (LAW), and 4 (HL W) of Flowsheet Bases, Assumptions, and Requirements 
(24590-WTP-RPT-PT-02-005). Section 8 of this report presents an overview of the operating conditions 
for the off gas systems and conditions used for this emissions profile, including throughput rates, feed 
vector, and equipment DFs. 

7 Flowsheet Description and Emissions Analysis 

This section provides an overview of the setup and structure of the flowsheet and how the emissions 
analysis is performed. For a detailed description of the depiction of the WTP flowsheet using the ACM 
(Aspen Custom Modeler) software, refer to the Steady State Flowsheet (ACM) Model Design Document 
(24590-WTP-MDD-PR-01-003). 

7.1 Flowsbeet Description 

A description of the setup and structure of the flowsheet is provided below. 

7.1.1 Inputs 

The SSFM uses a large number of input ( constrained) variables to specify the values within the equation 
matrix. The constrained variables fall into two categories: parameters and fixed variables. Parameters 
typically include constant properties such as DFs. Fixed variables include the operating conditions that 
define how the process operates. These specific fixed variables used for air emissions evaluations are 
described in Section 7.2. The air emissions parameters are discussed in Section 8. 

7.1.2 Tracking of Constituents 

The SSFM tracks components throughout the entire WTP. These components can be classified as solids, 
liquids, gases, organics, radioactive, nonradioactive, ions, and compounds. In cases where a liquid is split 
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into gas stream (e.g., the evaporator, vaporizer, and melter), the liquid and the vapor have different 
component sets. In order to track all of the mass, intermediate arrays are introduced. The components 
from the liquid stream that do not have a corresponding component in the gas stream are temporarily 
stored and then equated to a representative component in the gas stream. 

Vapor streams have arrays for tracking solids and liquids. Entrained liquids and solids have separate 
arrays in the gas streams. This allows a distinction between entrained liquids and solids. In addition, this 
distinction is recognized when gaseous streams are condensed. 

7.1.3 System Structure 

The overall WTP process has been divided into 30 systems common to the flowsheet. Detailed 
information on how the flowsheet is constructed for these 30 systems can be found in Section 4 of the 
Steady State Flowsheet (ACM) Model Design Document (24590-WTP-MDD-PR-01-003). 

7.1.4 Flowsheet Structure 

The SSFM is composed of one single flowsheet encompassing the entire process. Portions of that 
flowsheet represent the modeling of specific unit operation and systems. Within the SSFM there are 
47 independent custom modules. These modules serve as building blocks that are assembled to represent 
the process. The major plant systems are characterized by either a single module or a combination of 
modules. Within the individual modules reside the equations that serve to define the processes. The 
modules are composed of Visual Basic type code defining the mathematical relationship between the 
fixed variables, the parameters, and the other calculated values based on engineering principles. The 
modules are connected by streams through which they transfer information defining the properties 
pertaining to the streams. Collectively, the modules and streams make up the plant systems, which 
ultimately define the overall process. 

7.1.5 Solution Methods 

ACM uses iterative solution methods (like the Newton-Raphson method) to simultaneously solve all 
equations in the flowsheet. The convergence criterion is to make all equation residuals less than the given 
absolute tolerance. 

The flowsheet has large recycle loops that are broken down by introducing tear blocks into them. 
Convergence of the flowsheet occurs when the tear blocks are aligned (input = output). 

7.2 Emissions Analysis 

The following subsections describe the methodologies used to determine air emission rates from the main 
flowsheet contributors. These methodologies correspond to the fixed variables input to the flowsheet. 

7.2.1 Pretreatment Emissions Analysis 

The pretreatment facility offgas systems are shown in Figures 2 and 3. The pretreatment vessel vent 
process system (PVP) provides the abatement for off gases from pretreatment process vessels and 
equipment. The pulse-jet ventilation system (PN) controls emissions from the exhausts of pretreatment 
fluidic devices, such as P JMs and RFDs. Each system discharges to the pretreatment stack through 
separate headers. 
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Purge air supplied to pretreatment process vessels for hydrogen mitigation is collected and treated by a 
caustic scrubber, HEME, two stages of HEPA filtration, thermal oxidizer, and carbon bed adsorber prior 
to discharge through the pretreatment stack. Off gases from pretreatment process equipment, such as 
evaporator overheads, are also collected and treated by the PVP system. 

PJMs are used throughout the pretreatment facility to resuspend solids in process vessels and to disperse 
mixtures before sampling process liquids. RFDs are used for liquid transfers and collecting samples of 
process liquids. Both PJMs and RFDs are fluidic devices that use compressed air to draw process liquid 
into a charge vessel, located within the process vessel, and then force the liquid back out to achieve the 
desired operation. The exhaust air from these operations, along with entrained aerosols, is collected and 
treated by medium efficiency mist eliminators, or demisters, and two stages of HEPA filtration prior to 
discharge through the pretreatment stack. 

Sections 7 .2.1.1 through 7 .2.1.3 describe the emissions analysis methods for pretreatment facility 
emissions associated with: 

• Vessel vent exhaust 

• Evaporator overheads 

• RFD!PJM exhaust 

7.2.1.1 Vessel Vent Exhaust 

The exhaust from the vessel vent system consists of the purge air supplied to pretreatment process vessels 
for controlling radiolytic hydrogen generation within the vessel vapor space. In addition to increasing in 
temperature and moisture content, the purge air also becomes contaminated as it passes through the vessel 
vapor space. Mixing, sparging, radiolytic hydrogen generation, process transfers, and evaporation 
contribute to the release of aerosols and particulates into the vessel vent off gas stream. 

To determine air emission rates for inorganic and radionuclide constituents in the PTF vessel vents, a 
liquid entrainment factor has been calculated for all process vessels based on PT Vessel Vent System 
Baseline Operating Conditions and Radioactive Aerosol Loading of Exhaust Air Streams 
(RPT-W375PT-PR00021). These entrainment factors are provided in Section 8. From the entrainment 
factor, the quantity of an inorganic or radionuclide constituent in the vessel vent off gas stream can be 
determined by multiplying the quantity of the constituent entering the vessel in the liquid phase by the 
entrainment factor for that vessel. 

For organic constituents, the quantity of organics in the off gas stream is determined through the 
application of Henry's Law, which estimates the equilibrium gas phase concentration of a compound 
from the known liquid phase concentration (RPT-24590-EN0000l, Vessel Vents and PJMIRFD 
Emissions). The Henry's Law method was selected because it is considered a conservative approach as it 
assumes that the constituent reaches full equilibrium between the liquid and gas phases. Henry's Law 
constants used for the organic constituents are presented in Table 2. The Henry's Law method was used 
in the flowsheet to calculate the organic emission releases throughout the vessel vent systems 
(pretreatment and both vitrification plants) and evaporator systems. The constants were developed on the 
basis that operating conditions on the vessels are near standard temperature and pressure conditions; thus, 
the Henry 's Law constants at standard conditions are used. Details on selection of the Henry ' s Law 
constants can be found in Section 5 ofRPT-24590-EN0O0Ol. 
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All constituents released from the vessel vents are collected in a common header and directed to the 
offgas treatment system. In this system, the removal efficiency of each constituent is dependent on its 
phase, solubility, auto ignition temperature, and molecular weight. The details for this system are 
discussed in Section 8.6.1. 

The pretreatment vessel vent thermal oxidizer is designed for a minimum operating temperature of 
1600 °F(24590-PTF-M0C-PVP-00001) and could generate some PICs. For purposes of the emissions 
analysis, PICs are defined as compounds identified in Table A-1 of the Human Health Risk Assessment 
Protocol for Hazardous Waste Combustion Facilities (EPA 2005), but are not components of the waste 
feed. It has been conservatively established for emissions estimation purposes that PICs are present at the 
pretreatment stack at their estimated detection limits. This basis was verified by comparing the detection 
limits to what has been observed in the results of tests performed by R&T on the off gas treatment 
systems. Limits used for this evaluation are generally higher than what has been observed on the tests. 
The rationale and discussion for this basis are provided in Section 8.4. 

7.2.1.2 Evaporator Overheads 

The pretreatment facility contains three evaporators to reduce the volume of certain streams prior to 
further processing steps. These evaporators are associated with the following process streams: 

• Waste feed 

• Cesium eluate 

• Treated LAW 

Each evaporator is analyzed under continuous operation at a pressure of 1.0 to 1.5 psia. The reduced 
pressure lowers the boiling point of the process stream. The waste feed and treated LAW evaporator 
overheads are routed to primary condensers, where most of the vapor is condensed at the saturation 
pressure. Contaminant removal by the evaporators and condensers is estimated using DFs which have 
been derived by collecting existing evaporator data from working units at the Hanford Site and R&T test 
results. These are further discussed in Section 8.6.1. 

The vapor stream from the cesium evaporator enters the rectifier columns prior to the primary condensers. 
Section 2.6-1 of Flowsheet Bases, Assumptions, and Requirements (24590-WTP-RPT-PT-02-005) shows 
how the DFs for the cesium evaporator/rectifier are derived. Noncondensable vapors from all four 
evaporators join the vessel vent header prior to the off gas treatment system as shown in Figures 2 and 3. 
For the purpose of the analysis, the evaporator/condenser overheads are considered to be saturated air 
containing entrained evaporator liquid. 

Specific equipment DFs used for emissions analysis are presented in Section 8.6 of this report. 

7.2.1.3 RFD and PJM Exhaust 

Both RFDs and PJMs work by using compressed air to raise and lower process fluid in a charge vessel 
located inside the process vessel. One end of the charge vessel is connected to a jet pump pair that 
provides the suction for drawing liquid up into the charge vessel and the drive for forcing the liquid back 
out of the charge vessel. At the end of the drive phase, residual compressed air in the charge vessel 
passes back up through the jet pump pair and into the PN system header. Significant quantities of 
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compressed air are exhausted through the jet pump pair during the suction and vent phases. Cycle times 
can vary from less than 1 minute to more than l O minutes. Liquid aerosols and radiolytic particulates will 
become entrained in the exhausts from the jet pump pair via the charge vessel. 

For organic, inorganic, and radionuclide constituents, an aerosol entrainment factor is used to calculate 
the amount of process liquid in the charge vessel that is transferred to the exhaust stream. The aerosol 
entrainment factor is derived from the BNFL release fraction (RF) of 1 x 10-10 for exhausts from RFDs 
(BNFL, Inc 1996). The RF is defined as the ratio of activity or mass per unit volume in the exhaust to the 
activity or mass per unit volume in the process liquid. The total aerosol release (mass flow rate) is equal 
to the RF multiplied by the ratio of the volumetric flow rate of the RFD/PJM exhaust to the volumetric 
flowrate of the process liquid multiplied by the mass flow rate of the process liquid. 

RF = activity or mass I volume in air 

activity or mass I volume in liquid 

RF lbs(i) I ft 3 vent 

lbs(i) I ft 3 liquid 

where (i) is constituent of interest 

For RF in terms of flowrate: 

RF= lbs(i) I min in vent x ft 3 
I min liquid 

lbs(i) I min in liquid ft 3 
/ min vent 

where: 

RF is 1 x 10-10 for RFD exhaust 
lbs(i)/min in liquid is known 
ft3 /min liquid is known 
ft3/min vent is known (fixed value ofRFD/PJM exhaust) 

ft 3 
/ min vent 

:. lbs(i)/min in vent is RF x lbs(i)/rnin in liquid x - -----
ft 3 

/ min liquid 

7.2.2 LAW and HL W Vitrification Emissions Analysis 

The LAW and HL W vitrification facilities have devoted off gas systems for controlling emissions. 
Additional detail regarding the vitrification facilities is provided below. 

7.2.2.1 LAW and HL W Vessel Ventilation Systems 

The exhaust from the vessel vent system consists mainly of air inleakage and instrument air addition to 
process vessels. This air becomes contaminated as it passes through the vessel vapor space. Mixing, 
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sparging, radiolytic hydrogen generation (in HL W only), process transfers, and evaporation contribute to 
the release of aerosols and particulates into the vessel vent off gas stream. 

As in the PTF, a liquid entrainment factor has been calculated for inorganic and radionuclide constituents 
for all process vessels. The LAW entrainment factors are based on calculation System 234 LAW Vessel 
Ventilation Calculation (CALC-W3 75L V-PR00022). For HL W, the entrainment factors are based on 
Section 4.3.3.4 of the Flowsheet Bases, Assumptions, and Requirements (24590-WTP-RPT-PT-02-005). 
From the entrainment factor for inorganic and radionuclide constituents, the quantity of a constituent in 
the vessel vent off gas stream can be determined by multiplying the quantity of the constituent entering the 
vessel in the liquid phase by the entrainment factor for that vessel. As in the PTF, the quantity of 
organics in the off gas stream is determined through the application of Henry 's Law, which estimates the 
equilibrium gas phase concentration of a compound from the known liquid phase concentration. 

7.2.2.2 LAW and HL W Melters 

For the melters, the feed enters from the top and forms a cold cap above the melt pool. Volatile and 
semi volatile compounds are evaporated or decomposed, then drawn off through the melter off gas system. 
Nonvolatile compounds react to form oxides or other compounds dissolved in the glass matrix. Behavior 
in the melter is represented in the flowsheet by chemical reactions and application of DFs. These DFs 
and reactions are based on R&T test results, engineering calculations, and literature research. A complete 
list of reactions occurring in the melters can be found in Section 3.2.3 for LAW and Section 4.2.3 for 
HLW in the Flowsheet Bases, Assumptions, and Requirements (24590-WTP-RPT-PT-02-005). Specific 
DFs used for emissions analysis for the melters are presented in Section 8.6 of this report. 

7.2.2.3 Vitrification Scrubbers 

The submerged bed scrubber (SBS), in both HL Wand LAW, and the LAW caustic scrubber behavior in 
the flowsheet are also represented by operating conditions, occurring chemical reactions, and DFs 
applied. The SBS is used to quench the hot off gas exiting the melters and to remove large particulates. 
The LAW caustic scrubber is used to remove SOx and to provide final off gas quenching. Some incidental 
acid gas removal and soluble salts removal also occurs in this unit. For a listing of chemical reactions and 
operating conditions for each scrubber, refer to Section 3.3.3 for LAW and Section 4.3 .3 for HLW of 
Flowsheet Bases, Assumptions, and Requirements (24590-WTP-RPT-PT-02-005). The DFs and chemical 
reactions have been derived from R&T test results, engineering calculations, and literature research. 
Specific DFs used for emissions analysis for all three scrubbers are presented in Section 8.6 of this report. 

. 7.2.2.4 Remaining Vitrification Offgas Unit Operations 

The remainder of the unit operations ' behavior in the off gas systems (WESP, HEME - HL W only, 
activated carbon beds, silver mordenite - HL W only, selective catalytic oxidizer, and selective catalytic 
reducer) is represented by applying pertinent DFs. Some chemical reactions also occur in these units . 
For example, in the selective catalytic oxidizer, SO2 is oxidized to SO3, and CO is oxidized to CO2. The 
DFs and chemical reactions have been derived from R&T test results, vendor information, and literature 
search. For a listing of chemical reactions and operating conditions for all these units, refer to Section 
3.3.3 for LAW and Section 4.3 .3 for HLW of Flowsheet Bases, Assumptions, and Requirements 
(24590-WTP-RPT-PT-02-005). Specific DFs used for emissions analysis for all these units are discussed 
in Section 8.6 of this report. 

Page 21 



24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

7.2.2.5 HL W PJM/RFD Exhaust 

Entrainment factors from these units are calculated in the same manner as the PTF PJM/RFD entrainment 
factors as discussed in Section 7.2.1.3 . Refer to that section for further details . 

8 Emissions Analysis Bases 

As stated in Section 6, the differences between the baseline design and the air emissions case analyzed in 
the SSFM are the throughput rates, DFs, and feed vector. This section outlines the bases for the air 
em1ss10ns case. 

8.1 Throughput and Operating Conditions 

Design throughput rate for the LAW melters is 15 metric tons of glass per day (MTG/ d) each and 
3 MTG/d for each HL W melter. This equates to a total design rate of 30 MTG/d ILA W and 6 MTG/d 
IHLW. Although the LAW facility has only two melters, provisions exist to add a third melter. For the 
purpose of this analysis, throughput rates of 50 MTG/d for the LAW facility and 6 MTG/d for the HL W 
facility are used. The higher LAW rate bounds the facility ' s emission rates if increased capacity is 
introduced in the future . 

The PTF has the capability to process LAW waste at a throughput of 80 MTG/d in order to support LAW 
and the alternate LAW process technology. Per negotiations with the regulatory agencies, the WTP 
cannot be permitted for the excess capacity until the alternate technology is defined. Therefore, the 
throughput for the WTP permits is based on the vitrification plants throughput (50 MTG/d ILAW and 6 
MTG/d IHL W). Because the LAW and HL W vitrification stacks emission rates dominate the WTP 
inorganic and radionuclide air emissions, and because it is assumed that all the PTF vessels operate and 
contribute to the PTF vessel vent system at the same time, the additional PTF capacity is not expected to 
significantly increase the PTF stack air emissions. 

8.1.1 Feed Conditions 

LAW feed envelopes fall within a range of 4 to 10 moles of sodium per liter. The lower sodium molarity 
feeds will be processed by the WTP at a higher rate. In order to bound the emissions estimate, the WTP 
feed is set at a 4 molar sodium concentration. 

8.1.2 General Pretreatment Facility Conditions 

During normal operations, any feed that enters the pretreatment plant with a sodium molarity of 5 molar 
or higher bypasses the feed evaporator. To conservatively maximize emissions from the pretreatment 
facility, the sodium molarity of feed streams was set at 4 molar sodium, as stated in Section 8.1.1 . 

Feed rate into the plant depends on the feed characteristics, which in turn determine glass composition. 
After the feed is evaporated in the waste feed evaporation process system (FEP) evaporator, it is sent to 
the ultrafiltration system so that HL W solids can be washed and concentrated. The HL W solids are 
concentrated until they reach a 20 wt% set point. While this is being achieved, the LAW feed is 
constantly being fed forward to the cesium ion exchange system. The cesium ion exchange system 
removes the cesium from the LAW feed with an efficiency of 99 .997 % so that the LAW source term 
requirements are met. The LAW feed then continues to the treated LAW evaporator where it is 
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evaporated to a set point of 8 molar sodium so that the waste volume is reduced before going to the LAW 
facility. Immediately after the treated LAW evaporation process system (TLP) , the LAW feed splits 
between the LAW facility and the future LAW processing plant. For this emissions analysis all the LAW 
feed goes to LAW vitrification. The feed is then forwarded to the concentrate receipt vessels (CRVs) in 
the LAW facility. 

After ultrafiltration, the HL W solids are sent to the HL W lag storage area before being transferred to the 
HL W vitrification facility. From this point on, the HL W feed is fed in a batch method to the HL W melter 
feed preparation vessels (MFPVs). 

Detailed operating conditions for all other systems in the pretreatment facility are as stated in Section 2 of 
24590-WTP-RPT-PT-02-005. Conditions are similar to those stated for processing Envelope A waste. 
No leaching occurs in the emissions analysis, as it was determined from scenarios evaluated that leaching 
does not provide a bounding air emissions case for WTP. 

8.1.3 General LAW Facility Conditions 

The LAW feed is transferred in batches from the TLP system storage vessel to the LAW CRY s. From the 
CRY, the feed is fed forward in batches to the MFPVs. Sampling in the CRVs determines the size of the 
batch to be sent to the MFPV and the glass recipe required to produce compliant glass. Once the glass 
former chemicals are introduced into the MFPVs, the contents are thoroughly mixed and fed forward to 
the melter feed vessels (MFV s). The MFV then provides a constant feed supply to the LAW melters. 
The LAW air emissions feed vector allows 20 % waste loading (monitored as Na20 loading) into the 
glass. LAW waste oxide loading is defined as the weight of sodium oxide (Na20) to the total weight of 
waste and glass formers . This waste loading is in the upper range for the ILA W glass (nominal operating 
range will be between 14 % and 17 %). Higher waste loading indicates a larger volume of waste being 
fed into the melter, which in tum equates to higher contaminant release from the melters. The offgas 
generated from the melters is then treated through the primary and secondary off gas systems where 
contaminants are removed to ensure that the off gas emitted from the LAW stack is compliant with all air 
permits. 

8.1.4 HLW Facility Conditions 

The HL W feed is transferred in batches from the HL W lag storage vessel to the HL W MFPV. Sampling 
in the MFPV determines the recipe required to produce compliant glass. Once the glass former chemicals 
are introduced into the MFPVs, the contents are thoroughly mixed and resampled to verify correct glass 
formulation. From here, the waste is fed forward to the MFVs. The MFV then provides a constant feed 
supply to the HL W melters. The HL W air emissions feed vector allows 40 % waste loading into the 
glass. HL W waste loading is defined as the weight of waste oxides to the total oxides and glass formers . 
This waste loading is in the upper range for the IHL W glass (nominal operating range will be between 
30 % and 35 %). Higher waste loading indicates a larger volume of waste being fed into the melter, 
which in tum equates to higher contaminant releases from the melters. The off gas generated from the 
melters is then treated through the primary and secondary offgas systems where contaminants are 
removed to ensure that the off gas emitted from the HL W stack is compliant with all air permits. 

8.2 Feed Concentration for Organic Compounds 

Organic characterization data applicable to the organic COPCs from candidate double-shell tank system 
feed streams is not completely available. To compensate for data gaps, an approach for establishing a 
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conservative, bounding basis for hazardous organic concentrations was used. The approach, which relies 
on previous analytical work relating to total organic carbon (TOC) in the double-shell tanks, process 
knowledge, and hazardous organic analyses, is summarized below. 

Based on maximum TOC analyses from double-shell tanks scheduled for processing during the first 
11 years of operation and the WTP' s contractual limit for TOC, a value of 2.5 wt% TOC was used for this 
analysis. Non-regulated organics, such as complexants and low molecular weight acids (Campbell and 
others 1995), have been measured between 78 % and 99 % of TOC. These results are biased low, as the 
analysis methods do not adequately address most paraffins and many phosphates. 

In the previous release of this report, 87.5 % was used to represent a minimum proportion of unregulated 
organic content, and the remainder was assumed to be regulated chemicals (12.5 %). Because selected 
hazardous organic constituents have been eliminated from the feed (CCN 097844), it is assumed for this 
evaluation that the percentage of accounted organic constituents (e.g., oxalate) increases to 90 % (from 
87.5%) of the 2.5 wt% TOC in the feed, while the remaining 10 % of the 2.5 wt% TOC in the feed is 
assumed to be hazardous organic constituents. This equates to a drop of 2.5 % of the unaccounted 
hazardous organic constituents in the feed . LAW and HL W are assumed to contain equal concentrations 
of unaccounted hazardous organic constituents. The TOC concentration includes the hazardous organic 
COPCs and other nonregulated organic compounds that were used in Hanford processes . More 
specifically, the origins of organic compounds in Hanford tanks are associated with one of the following: 

• Process additions (such as complexants and solvent extractants) 

• Laboratory wastes 

• Decontamination solutions 

• Other minor additions 

With the exception of process additions, few records exist about the amount of organic compounds added 
to the tanks. As part of the safety programs for the tanks, Hanford personnel have conducted a number of 
studies that focused on accounting for the predominant contributors to the historically measured TOC 
values. The studies have shown that the process additions, particularly the complexants, and their 
associated degradation products comprise the majority of the organic compounds in the tanks. 
Specifically, the predominant organic complexants used in the Hanford processes include 
ethylenediamine tetraacetate (EDTA), hydroxyethylenediamine triacetate (HEDTA), glycolate, and 
citrate. Lesser amounts of complexants, such as nitrilotriacetic acid (NT A), di-(2-ethylhexyl) phosphoric 
acid, and oxalic acid, were used. The degradation products from the complexants are low molecular 
weight materials whose parent acids include formic , acetic , glycolic, oxalic, succinic, and citric acids. 

The 10 % ofTOC that was not accounted for as complexants has been distributed across the organic 
COPCs using the analytical results performed on two representative tanks (Klinger and others 1999) and 
from the guidance of the Regulatory Data Quality Objectives Optimization Report 
(24590-WTP-RPT-MGT-04-001). To compensate for data uncertainty, a scaling factor was applied. This 
factor was determined by summing the concentrations of compounds that were detected with those 
compounds that were undetected (assumed to be present at their detection limit) and dividing 10 % of the 
TOC by this sum. This resulted in a scale factor of approximately 189. The increased values have been 
used as feed concentrations in the emissions estimate. A complete list of the resulting feed concentrations 
is included in Table 6. Generation of this feed vector is documented in WTP Air Emissions Hazardous 
Organic Constituents Feed Concentrations (24590-WTP-M4C-FRP-00006). This calculation is attached 
as Appendix D of this report. 
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8.2.1 Feed Concentration for Polychlorinated Biphenyls 

The Hanford double-shell tanks are known to contain PCB remediation waste that will be included in the 
mixed waste feed processed by the WTP. The list of organic COPCs identified in Table 2 includes the 
PCBs scoped by this emissions estimate. 

DOE and its contractors have been working with EPA and Ecology to resolve regulatory issues associated 
with managing PCB remediation waste at the WTP. On 31 August 2000, DOE, EPA, and Ecology signed 
the Framework Agreement for Management of Polychlorinated Biphenyls (PCBs) in Hanford Tank 
Waste (DOE and others 2000). This agreement establishes that the waste feed to the WTP be limited to 
50 parts per million PCBs. The agreement does not specify whether this concentration applies to the 
liquid fraction , the solid fraction , or both. 

Solubility information for PCB compounds indicates that they are essentially insoluble in water. 
Specifically, data is available indicating solubilities that range from 1.3E-06 to 5.7E-8 g/100 mL of water 
(Howard and others 1997). In applying the PCB feed criteria specified in the Fram ework Agreement for 
Management of Polychlorinated Biphenyls (PCBs) in Hanford Tank Waste (DOE and others 2000), it has 
been assumed that the 50 parts per million by weight would be most appropriately applied to Envelope D 
HL W feed streams, as Envelope D is principally composed of undissolved salt and oxide solids. The 
emissions estimate has thus assumed an HL W feed concentration for total PCBs of 50 mg/kg. The LAW 
feed concentration for total PCBs was established using the same methodology described in Section 8.2 
for other organic COPCs. This concentration (0.4 mg/L) has been used for LAW feeds and is bounding 
considering the near insolubility of PCBs in aqueous salt solution. 

8.3 Feed Concentrations for Inorganic and Radionuclide Compounds 

Inorganic and radionuclide constituents feed concentrations for air emissions analysis are based on two 
main sources, the SOW maximum concentrations and the Tank Waste Information Network System 
(TWINS), which provides the BBi for all Hanford tanks. Tanks evaluated for BBi information are based 
on the latest WTP feed delivery sequence as specified in calculation WTP Air Emissions Inorganic and 
Radionuclide Constituents Feed Vector (24590-WTP-M4C-FRP-00001). The calculation also provides 
the basis for the type of waste being processed for each tank (i .e., supemate, slat cake, or solids). This 
information determined which data from the BBi was going to be used for the feed vector analysis . The 
tanks and types of waste used for evaluation are as follows. 

LAW 

• AN-102 supemate (Envelope C) 

• AN-103 dissolved solids (salt cake) and supemate (Envelope A) 

• AN-104 dissolved solids (salt cake) (Envelope A) 

• AN-105 dissolved solids (salt cake) and supernate (Envelope A) 

• AN-107 supemate (Envelope C) 

• AP-101 supem ate (Envelope A) 

• AP-102 supemate (Envelope A) 

• AP-103 supemate (Envelope A) 

• AP-104 supemate (Envelope A) 
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• AW-101 dissolved solids (salt cake) and supernate (Envelope A) 

• AZ-101 supernate (Envelope B) 

• AZ-102 supernate (Envelope B) 

• SY-101 supernate (Envelope A) 

• A W-104 solids (Envelope D) 

• AY-101 solids (Envelope D) 

• A Y-102/C-106 solids (Envelope D) 

• AZ-101 solids (Envelope D) 

• AZ-102 solids (Envelope D) 

• C-104 solids (Envelope D) 

• C-107 solids (Envelope D) 

The average concentration of each inorganic constituent, except Hg, from all the evaluated tanks was 
selected and used as the feed concentration for the emissions analysis. The Hg amount used was the 
SOW maximum. For radionuclide constituents, the SOW maximum concentrations were used. 
Whenever there was no SOW maximum specified for a radionuclide constituent, the maximum BBi value 
was used. 

The previous air emissions feed vector for inorganic and radionuclide constituents was based on Revision 
0A of the WTP Air Emissions Inorganic and Radionuclide Constituents Feed 
Vector (24590-WTP-M4C-FRP-00001). Since this revision, the calculation was updated to include 
changes to the SOW maximum concentrations and updated BBi data. Maximum concentrations were 
selected for all constituents. This updated feed vector was tested in the air emissions flowsheet . Based on 
the results of the test run it was determined that the nature of the feed vector (all constituents at their 
maximum concentrations) was not providing bounding conditions for air emissions purposes. Extensive 
R&T data reconciliation has been incorporated into the WTP flowsheet since 2004. Part of this data 
reconciliation included glass formulation updates, glass quality constraints, and process constraints. 
Having a feed vector with all constituents at maximum concentrations activates a significant amount of 
these constraints, which in turn causes the feed to be diluted within the process and dramatically reduces 
the feed rate into the front end of the process. These constraints are mainly activated by the inorganic 
constituents. After several test runs, it was determined that average feed concentrations for inorganic 
constituents and maximum feed concentrations radionuclide constituents conservatively bound scenarios 
for WTP air emissions purposes. 

This selection process and the determination of the final emissions analysis feed vector can be found in 
WTP Air Emissions Inorganic and Radionuclide Constituents Feed Vector 
(24590-WTP-M4C-FRP-00001), which is attached as Appendix E of this report. A summary of the 
inorganic and radionuclide feed vector selected is included in Table 7 for LAW feed and Table 8 for 
HLW feed. 
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8.4 Concentration of Products of Incomplete Combustion 

The list of COPCs discussed in Section 3 includes 135 PICs that are not known or suspected to be 
components of the WTP feed streams. These constituents have been included based upon their potential 
to be formed within thermal components of the WTP process; specifically, the vitrification melters and 
thermal oxidizing components of the pretreatment and vitrification off gas treatment systems. The subject 
PI Cs are composed of volatile and semi volatile compounds. The semivolatile compounds include a 
subset of P AHs, dioxins, and furans that are of particular interest to risk assessment. 

EPA's Human Health Risk Assessment Protocol for Hazardous Waste Combustion Facilities (EPA 2005) 
provides guidance for establishing emissions estimates for facilities that are not yet operational. The 
guidance states the following: 

Good engineering practice dictates a check of, and comparison with, data from similar existing 
units . Stack test reports for facilities of similar technology, design, operation, capacity, auxiliary 
fuels, waste feed types, and air pollution control standards (APCSs) should be used to estimate 
COPC emission rates for new facilities that have not been constructed. 

If the preferred option of using surrogate data from similar facilities is not available, some state 
environmental agencies enforce emission rate limits based on state laws. Since these limits 
cannot be exceeded, they can be used to develop emission rate estimates for the risk assessment. 
The facility will demonstrate that its emissions are less than those considered in the permit and 
risk assessment during the trial or risk bum. 

The EPA guidance has been utilized in selecting the method for estimating PIC emissions at the WTP. 
There have been two mixed waste treatment facilities in Washington State and Idaho that have pursued 
regulatory permits that include human health and ecological risk assessment similar to that required for 
the WTP. Although neither facility has been operated to date, both have been used as precedents for 
estimating PIC emissions resulting from the treatment process. In the cases of both precedent facilities, 
emission rates for PI Cs were estimated by multiplying the PIC detection limit ( or in some cases, one-half 
the detection limit) by the airflow rate at the stack sampling location. A similar methodology has been 
used to estimate PIC emissions at the WTP; here, PIC emission rates are based upon the assumption that 
each PIC will be present in the pretreatment, HL W, and LAW process flues at its corresponding analytical 
detection limit. 

In order to establish a basis for achievable stack detection limits, available R&T data was reviewed. Tests 
were conducted at the VSL of the Catholic University of America. These tests were performed on a 
small-scale vitrification system with WTP simulants that were spiked with selected hazardous organic 
compounds. The tests were conducted to assess destruction efficiencies in the melter and collect data on 
hazardous constituents in the off gas stream, including PICs. A total of 24 tests were conducted to study 
the effects of various parameters on hazardous organics emissions. These parameters included feed type, 
residence time, cold-cap coverage, plenum temperature, and presence of sugar as a reductant. 

The VSL melter exhaust was sampled and monitored for volatiles, semivolatiles, dioxins, and furans. 
EPA SW-846 (EPA 2004) Method 0030 was used to sample volatile constituents from the offgas stream. 
The volatile samples were analyzed using Method 8260-B. Semivolatile analytes were sampled using 
Method 0010 and analyzed using Method 8270-C. Dioxins and furans were sampled using 40 CFR 60 
Method 23 and analyzed using Method 8290. Details of the small-scale melter testing and results are 

Page 27 



24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

documented in Determination of the Fate of Hazardous Organics During Vitrification of WTP LAW and 
HLW Simulants (VSL 1999). 

In addition to these tests, more tests were performed using the DM 1200 pilot melter for regulatory and 
design purposes . Some of these tests included spiking with hazardous organic constituents. During these 
tests, PIC analysis was performed. Data from these reports was also used to determine detection limits 
for PICs. These reports are Final Report Integrated Off-Gas System Test on the DMJ 200 Melter with 
RPP-WTP LAW Sub-Envelope Cl Si mu/ants (24590-101-TSA-W000-0009-111 -01 ); Final Report 
Integrated Off-Gas System Test on the DMJ 200 Melter with RPP-WTP LAW Sub-Envelope Al Simulants 
(24590-101-TSA-W000-0009-111-02); and Final Report Regulatory Off-Gas Emissions Testing on the 
DM1200 Melter System Using HLW and LAW Simulants (24590-101-TSA-W000-0009-166-00001) . 

Assumed detection limit concentrations have been applied based upon four groupings of compounds: 
volatile organics, semi volatiles, P AHs, and dioxins/furans . The detection limits reported from the VSL 
work should be conservative from an emissions perspective because the test work was not intended to 
drive detection limits to the lowest achievable levels. If longer sample durations and high-resolution 
analytical techniques are used, it is expected that lower detection limits could be achieved. A summary of 
the resulting detection limit concentrations for the volatile, semivolatile, and P AH groupings are shown in 
Table 9. Detection limits for each of the individual dioxin and furan compounds are also specified in 
Table 9. The concentrations of PICs shown in Table 9 have been multiplied by the volumetric flowrate 
for the applicable process flues to produce the individual PIC emission rates that are summarized in the 
document Air Emissions Estimation of Products of Incomplete Combustion for the Hanford Tank Waste 
Treatment and Immobilization Plant (24590-WTP-RPT-PO-05-007), which is included as Appendix F of 
this report. 

8.5 Phase Allocation of Constituents of Potential Concern 

For the purpose of the emissions analysis, the CO PCs are partitioned to the vapor phase, particle phase, or 
particle-bound phase. Vapor-phase emissions are those emitted as volatile gases. Particle-phase 
emissions are particulate constituents (generally metals or other inorganics). Particle-bound emissions are 
volatile or semivolatile constituents that are bound to other particles. Throughout the flowsheet, particle
bound constituents are treated as both vapor and particulate constituents. Amount of the constituent in 
each phase is determined by the Fv value. 

The phase type for each COPC is determined based on a partitioning factor, Fv, as provided in the 
methodology published in the draft Human Health Risk Assessment Protocol for Hazardous Waste 
Combustion Facilities (EPA 2005). The Fv is defined as follows : 

where: 

cS, 
Fv =l---

p1+cS1 

c is Junge constant [1.7 x 10--04 atmospheres-centimeter (atm-cm)] 

p1 is liquid phase vapor pressure of compound (atm) 

S1 is Whitby ' s average surface area of particles (3.5 x I 0·06 cm2 /cm3 air) 

Page 28 



24590-WTP-RPT ·P0-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

As shown in the above equation, as the vapor pressure increases, the Fv would approach 1. The following 
criteria (EPA 2005) are used to aid the determination of phase types: 

• Fv is less than 0.05 : the compound is particle phase 

• Fv is equal to 1.0: the compound is vapor phase 

• Fv is less than 1.0 but greater than or equal to 0.05: the compound is particle-bound phase and is 
treated as both vapor and particle. For example, an Fv value of 0.95 indicates that the constituent is 
95% vapor and 5% particle. For an Fv value of0.10, 10% of the constituent is vapor and 90% is 
particle. 

For the WTP emissions analysis, the COPCs were evaluated for Fv at ambient conditions (25 °C, 
atmospheric pressure). Where available, the Fv values for individual COPCs were taken directly from the 
EPA guidance document titled Human Health Risk Assessment Protocol for Hazardous Waste 
Combustion Facilities (EPA 2005) . Fv values for the remaining COPCs were estimated using the 
equation defining Fv (shown above) and liquid-phase vapor pressure data collected for the individual 
COPCs. Tables 2, 3 and 4 provide the phase types for organic, inorganic, and radionuclide COPCs, 
respectively. The methodology used to establish constituent phase is summarized in "Update 2: Vapor 
Phase Partitioning Coefficients" (CCN 129507). This document is included as Appendix G of this report 
and lists the Fv values for each COPC, including the vapor pressure data used for the estimates. 

8.6 Equipment Decontamination Factors 

For the emission analysis, DFs are used to predict the removal of COPCs by the off gas treatment systems. 
As shown in the following equation, the DF is a function of removal efficiency (TJ). 

1 
DF=-

l-77 

The equipment DFs are established based on the following information sources: 

• Available experimental or treatability study data 

• Available engineering calculations on DFs 

• Offgas phase allocation of COPCs (see Section 8.5) 

• Vendor literature 

The SSFM has DFs for unit operations based on nominal operating conditions. These DFs provide the 
best realistic performance to be expected from the unit operations. For emissions purposes, the design 
basis DFs were used. These DFs are sometimes lower (and more conservative) than the DFs expected to 
ensure that the profile obtained is bounding. The DFs per facility are described in the following sections. 

8.6.1 Pretreatment Vessel Vents and Offgas Treatment Systems 

The unabated quantities of organic, inorganic, and radionuclide constituents in the pretreatment facility 
offgas streams are estimated as described in Section 7.2.1. Entrainment factors are used in determining 
the inorganic and radionuclide quantities in the vessel vent and RFD/PJM exhausts. Henry's Law 
constants are used in determining the quantity of organic compounds from the vessel vents and 
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evaporators. Inorganic and radionuclide constituents' emissions from the evaporator overheads are 
determined from equipment DFs based on similar operating evaporators in the Hanford Site and on R&T 
test results. 

Table 10 shows the vessel vent entrainment factors used to calculate the unabated emission rates for the 
inorganic and radionuclide constituents. Table 2 includes the Henry's Law constants used to determine 
unabated emissions for the organic constituents using vapor-liquid equilibrium. Table 11 shows the 
evaporator DFs used to determine emission rates from the unit for unabated inorganic and radionuclide 
constituents. 

The emission control equipment DFs for the PVP and PN systems are based primarily on vendor 
information. Table 12 presents the offgas treatment DFs and basis for the inorganic and radionuclide 
constituents. Table 13 provides the organic DFs for the pretreatment off gas treatment equipment. The 
methodology used to estimate the DFs for each organic constituent in the PVP system's thermal oxidizer 
and carbon bed adsorbers is presented in Appendix H. Removal efficiency for each constituent through 
the thermal oxidizer was based on the difference between the thermal oxidizer operating temperature and 
the constituents' auto-ignition temperature. The carbon bed removal efficiency for each constituent was 
based on the constituent's molecular weight. 

8.6.2 LAW and HL W Melter Off gas Treatment Systems 

The principal components of the melter off gas stream are air and water vapor. Secondary components of 
the melter offgas stream are acid gases and aerosols. Water in the melter feed is vaporized to steam. 
Acid gases are generated from the decomposition of salts and organic compounds in the feed. Aerosols 
are present due to cold-cap solids being entrained in the off gas stream. The HL W melter off gas is 
expected to contain less acid gases than LAW melter off gas. However, the HL W melter off gas will 
contain higher concentrations of radionuclides than the LAW melter off gas. 

All the DFs used for this emissions analysis are based on actual R&T testing results, vendor information, 
and engineering calculations. The DFs used for emissions analysis in the vitrification plants are presented 
in Tables 14 and 15 (LAW and HLW respectively) for inorganic and radionuclide constituents. Table 16 
shows the removal efficiencies expected for the organic constituents within the vitrification plants. 

9 Summary of Emissions Analysis Results 

This section provides the results from this evaluation. 

9.1 WTP Baseline Air Emissions Results 

The SSFM output identifies the emission rates for the 125 analyzed organic, inorganic, and radionuclide 
constituents, and criteria pollutants. This output is provided in Appendix A for the modeled constituents. 
As discussed in Section 5, representative compounds are used to estimate emission rates for compounds 
not analyzed within the SSFM. Tables 17 through 19 present the estimated emissions for each of the 
organic, inorganic, and radionuclide COPCs, respectively. The emission rates at the stack are referred to 
as abated emissions. In addition to stack emission rates, the SSFM produces output for unabated (or 
uncontrolled) emission points that correspond to the stack emission rates. The SSFM streams that are 
summarized in Tables 17 through 19 include the following. 
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Feed streams 

• Feed from tank farms to HLW feed receipt (FRP14) 

• Feed from tank farms to LAW feed receipt (FRP0l) 

Abated emissions 

• The abated pretreatment vessel vent (stream PVP12) 

• The abated pretreatment RFD/PJM vent (stream PJVl 1) 

• The LAW process off gas and vessel vent (stream LVPl 8) 

• The HL W process off gas and vessel vent ( stream HOP3 l) 

• The HLW RFD/PJM vent (stream PN34) 

Unabated emissions 

• The unabated pretreatment vessel vent (stream before PVP0l) 

• The unabated pretreatment RFD/PJM (stream PJV04) 

• LAW melter feed (stream LFP04 - for inorganic and radionuclide constituents only) 

• The unabated LAW melter off gas (stream LMP06) 

• The unabated LAW vessel vent (stream LVP0l - for inorganic and radionuclide constituents only) 

• HL W melter feed (stream HFP03 - for inorganic and radionuclide constituents only) 

• The unabated HL W melter off gas (stream HMP06) 

• The unabated HLW vessel vent (stream HOPlO- for inorganic and radionuclide constituents only) 

• The unabated HLW RFD/PJM (stream PJV32) 

All of the values in Tables 17 and 18 are listed in grams per second. Table 19 values are presented in 
curies per year. The PIC emission rate estimates are presented in Table 20. Rates are shown in units of 
grams per second and are provided for the pretreatment, HL W, and LAW process flues. If any of the 
values calculated were less than l x l0-15 grams per second or curies per year, they were considered to be 
zero. This threshold was selected because emission rates less than 1x10-15 are difficult to reliably detect 
or measure. 

As expected, the pretreatment processes contribute the highest abated organic emission rates, and 
vitrification processes contribute the highest abated inorganic and radionuclide emission rates. The 
vitrification processes are the main contributors of Hg, N02 and S02 emissions. They are also the main 
contributors of 1291, 3H, 14C, and 137Cs. 

Emission estimates have been prepared, as detailed in Tables 17, 18, 19, and 20, in accordance with 
current comprehension of waste feed materials, normal process operations, and treatment efficiencies. 
The emissions estimate has retained conservatism with respect to composition, treatment, and analysis to 
ensure safe operation and protection of human health and the environment. 
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9.2 Additional Hazardous Feed Organic COPCs Air Emissions 

Based on the Industrial Hygiene Chemical Vapor Technical Basis (CHG 2004), 11 additional hazardous 
organic constituents not scoped by the WTP air permits, have been measured in Hanford tank headspaces. 
It is unknown if these 11 constituents will be present in the WTP waste feed; therefore, the WTP and 
regulatory agencies have not opted to include them in the air permits and environmental risk evaluations 
to date. To provide an initial evaluation of the air emission rates for these constituents, their rates are 
presented in Table 21. The input bases for the 11 additional hazardous feed organic COPCs are 
documented in CCN 128557, which is included as Appendix I of this report. 

9.3 Baseline Air Emissions Comparison to Baseline Envelopes AID, BID, and C 
Expected Air Emissions 

Baseline air emission estimates were calculated for Envelopes ND, BID, and C so that they could be 
compared to the baseline WTP air emissions developed in this report. Results for radionuclide and 
inorganic constituents are shown in Tables 22 and 23, respectively. Only the results from the modeled 
constituents are presented in the tables, as the same trends would be seen in the non-modeled constituents. 
A complete result of the organic constituents is not presented as their evaluation was done differently. 
The organic constituents are fed into the flowsheet on an mg/1 basis; therefore, their introduction in the 
process is based on feed rates into the PTF. Therefore, total feed rates were compared to determine which 
would have the highest organic constituents feed rates. It should be noted that feed rate depends on many 
process variables with the main ones being feed characteristics, glass composition corresponding to the 
particular feed, and the glass production rate desired. The results are as follows : 

• Air emissions total feed rate: 11 .3 gpm 

• Envelope A total feed rate: 9.6 gpm 

• Envelope B total feed rate: 3.6 gpm 

• Envelope C total feed rate: 4 gpm 

The production rates targeted for all these scenarios were 50 MTG/d ILA W and 6 MTG/d IHL W so that 
the air emissions baseline was met to the extent possible. Envelope A reached both targeted production 
rates, but Envelopes B and C fell short for the HL W production rates. This is due to the nature of the 
feeds and lack of solids available in those feeds to meet the HL W targeted production rates. 
Based on these results, the organic air emissions are conservatively bound by the air emissions case as it 
has the highest feed rate of all the cases. 

For radionuclide constituents, feed concentrations used are the maximum allowed and therefore are 
expected to conservatively bound the radionuclide air emissions from the WTP process. This is clearly 
shown in Table 22, where all highest emission rates are attributed to the air emissions case. 

Inorganic constituents are also conservatively bounded by the air emissions case as can be seen by the 
results shown in Table 23. The results show that ammonia is not bounded by the emissions case. In 
reality, it is expected that it will be, as the results for Envelopes ND, BID, and C do not include the 
updated ammonia slip requirements, which will significantly lower these numbers. Ammonia and nitric 
acid in the PTF are shown to be bounded by Envelopes A and B. These runs (AID, BID, and C) do not 
include an update to the rectifiers in the cesium ion exchange process system (CXP), which can result in 
an overestimate of the amount of ammonia and nitric acid in the PTF. This update was included in the air 
emissions case and is expected to represent the bounding rates for these constituents. 
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Table 1 List of Process Flow Diagrams 

Facilitv System Process Flow Diaeram Name Drawine # Rev# 

Pretreatment FRP Waste Feed Receiot 24590-PTF-MS-V l ?T-00003 I 
FEP Waste Feed Evaooration (Sheet I of2) 24590-PTF-MS-V 17T-00004001 I 
FEP Waste Feed Evaooration (Sheet 2 of 2) 24590-PTF-MS-V I 7T-00004002 I 
TLP Treated LAW Evaporation 24590-PTF-MS-VI ?T-00005 I 
TCP Treated LAW Concentrate Storage 24590-PTF-MS-VI ?T-00006 I 
HLP HLW Feed Receipt 24590-PTF-MS-VI ?T-00007 I 
HLP HLW Lag Storage and Feed Blending 24590-PTF-MS-V I ?T-00008 2 
UFP Ultrafiltration Feed Preparation 24590-PTF-MS-V I ?T-00009 I 
UFP Ultrafiltration 24590-PTF-MS-VI ?T-00010 2 
UFP Ultrafiltration Permeate Collection 24590-PTF-MS-V! 7T-000l l I 
CXP Cesium Ion Exchange Process Vessels 24590-PTF-MS-VI ?T-00012 I 
CXP Cesium Ion Exchanl!e Process Columns 24590-PTF-MS-VI TT-00013 I 
CNP Cesium Nitric Acid Recovery Process 24590-PTF-MS-VI ?T-00014 I 
CRP Cesium Resin Addition Process 24590-PTF-MS-VI ?T-00018 I 
RDP Spent Resin Collection And Dewatering Process 24590-PTF-MS-VI ?T-00020 I 

PVP/PVV/PJV Pretreatment Vessel Vents Process (PVP/PVV) 24590-PTF-MS-V l 7T-0002 I 001 I 
PVP/PVV/PJV Pretreatment RFD/PJM Exhaust (PJV) 24 590-PTF-MS-V I 7T-0002 I 002 I 
PVP/PVV/PJV Pretreatment Vessel Passive Purge Air Inlets (PVP) 24590-PTF-MS-Vl ?T-00021003 I 
PVP/PVV/PJV Pretreatment Vessels Vent Exhaust Header (PVP) 24590-PTF-MS-VI ?T-0002!004 I 

PWD Pretreatment Effluent, Plant Wash and Disposal 24590-PTF-MS-VI ?T-00022001 2 
PWD Pretreatment Plant Wash and Disposal 24590-PTF-MS-V l 7T-00022002 2 

PWD/RLD Pretreatment Radioactive Liquid Disoosal (RLD) 24590-PTF-MS-V l ?T-00022003 I 

PWD/RLD Pretreatment Radioactive Liquid Disoosal/Recvcle ffi1 D) 24590-PTF-MS-V I 7T-00022004 I 
NAR Pretreatment Process Reagents 24590-PTF-MS-Vl ?T-0002300 I I 

SHR/SNR Pretreatment Process Reagents 24590-PTF-MS-V l ?T-00023002 I 
DIW Pretreatment Process Reagents 24590-PTF-MS-Vl ?T-00023003 I 

AFR/STR/SPR Pretreatment Process Reagents 24590-PTF-MS-V! ?T-00023004 I 
CXP Cesium Ion Exchange Process Collection Vessels 24590-PTF-MS-V I ?T-00025 0 

LAW Vitrification LCP/GFR/LFP LAW Concentrate Receipt & Melter I Feed 24590-LAW-MS-VI ?T-00001 s 
LCP/GFR/LFP LAW Concentrate Receiot & Melter 2 Feed 24590-LAW-MS-Vl ?T-00002 s 

LMP/LOP LAW Vitrification Melter I 24590-LA W-MS-Vl ?T-00004 4 
LMP/LOP LAW Vitrification Melter 2 24590-LA W-M5-V I ?T-00005 4 

LOP Melter I Primary Offgas Treatment 24590-LA W-M5-Vl ?T-00007 4 
LOP Melter 2 Primary Offgas Treatment 24590-LA W-MS-V l ?T-00008 4 

AMR/LVP LAW Vitrification Ammonia & Secondarv Offaas 24590-LAW-MS-Vl ?T-00010 4 
LVP LAW Vit Secondary Offgas Treatment 24590-LAW-MS-Vl ?T-0001 I 4 
COG LAW Vitrification Container Decontamination 24590-LA W-M5-VI ?T-00013 3 
RLD LAW Liquid Effluent 24590-LAW-M5-Vl7T-00014 4 
SHR LAW Cold Chemical Suoolv 24590-LAW-M5-Vl7T-00016 4 

HLW Vitrification HCP/GFR/HFP HLW Receiot & Feed Preparation 24590-HLW-MS-Vl 7T-0000I 5 
HMP/HOP HLW Vitrification Melter I 24590-HLW-MS-Vl ?T-00002 5 

HOP HLW Vit Melter I Primarv Offgas Treatment 24590-HLW-MS-Vl ?T-00003 5 
HOP HL W Vitrification Melter I Secondarv Offgas Treatment 24590-HLW-MS-Vl ?T-00004 s 
PJV HLW Vitrification Pulse Ventilation Treatment 24590-HLW-MS-V l 7T-0000S 4 
HOH HLW Vitrification HLW Canister Decon 24590-HLW-MS-V l ?T-00006 5 
RLD HLW Vitrification Liquid Waste Effluent (Sheet I) 24590-HLW-MS-V l 7T-0000700 I 5 
RLD HLW Vitrification Liquid Waste Effluent (Sheet 2) 24590-HLW-MS-VI ?T-00007002 5 

NARISHR/AMR/AFR/DIW HLW Vitrification Reagents 24590-HLW-MS-Vl ?T-00008 5 
NLD HL W C2 Drains Collection 24590-HLW-MS-Vl ?T-00009 5 

HMP/HOP HLW Vitrification Melter 2 24590-HLW-MS-V I ?T-20002 I 
HOP HLW Vil Melter 2 Primarv Offgas Treatment 24590-HLW-MS-V I ?T-20003 I 
HOP HLW Vitrification Melter 2 Secondarv Offgas Treatment 24590-HL W-M5-V 1 ?T-20004 I 
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Table 2 List of Organic CO PCs and PI Cs 

# 

CAS 
Registry 
Number 

I 100-00-5 

2 100-21-0 

3 100-41-4 

4 100-42-5 

5 10061-01-5 

6 10061-02-6 

7 101-55-3 

8 101-84-8 

9 106-35-4 

10 106-42-3 

11 106-46-7 

12 106-88-7 

13 106-93-4 

14 106-97-8 

15 106-99-0 

16 107-02-8 

17 107-05-1 

18 I 07-06-2 

19 107- 12-0 

20 107-13-1 

21 107-18-6 

22 107-31-3 

23 107-66-4 

24 107-87-9 

25 108-03-2 

26 108-05-4 

27 108-10-1 

28 108-20-3 

29 108-38-3 

30 108-39-4 

31 108-87-2 

32 108-88-3 

33 108-90-7 

34 108-93-0 

35 108-94-1 

36 108-95-2 

37 109-66-0 

38 109-99-9 

Compound 

p-N i trochlorobenzene 

p-Phthalic acid 

Ethyl benzene 

Styrene 

cis-1,3-Dichloropropene 

trans-1 ,3-Dichloropropene 

4-Bromophenylphenyl ether 

Diphenyl ether 

3-Heptanone 

p-Xylene (Dimethyl benzene) 

1,4-Dichlorobenzene 

1,2-Epoxybutane 

Ethylene dibromide (1 ,2-Dibromoethane) 

Butane 

1,3 -Butadiene 

Acrolein 

3-Chloropropene (Ally! chloride) 

1,2-Dichloroethane (Ethylene chloride) 

Propionitrile 

Acrylonitrile 

2-Propene-1-ol 

Formic acid, methyl ester 

Dibutylphosphate 

2-Pentanone 

1-Nitropropane 

Vinyl acetate 

Hexone ( 4-Methyl-2-pentanone or MIBK) 

Bis( isopropyl)ether 

m-Xylene (Dimethyl benzene) 

m-Cresol 

Methylcyclohexane 

Toluene 

Chlorobenzene 

Cyclohexanol 

Cyclohexanone 

Phenol 

n-Pentane 

Tetrahydrofuran 

Feed - 4.83E-03 

Feed Yes 3.83E-10 

Feed 7.78E+00 

Feed 2.71E+00 

Feed Yes 2.67E+00 

Feed - 8.60E-01 

Feed l.15E-01 

Feed Yes 2.75E-01 

Feed - 8.96E-02 

Feed 6.81E+00 

Feed 2.38E+00 

Feed l.78E-01 

Feed Yes 6.58E-0 1 

Feed Yes 9.37E+02 

Feed Yes 7.26E+0l 

Feed - l.20E-0 I 

Feed - 1.09E+0l 

Feed l.16E+00 

Feed 3.65E-02 

Feed 1.36E-0 l 

Feed 4.92E-03 

Feed 2.20E-0l 

Feed 4.20E-06 

Feed 8.25E-02 

Feed 8.59E-02 

Feed 5.04E-0l 

Feed l.36E-01 

Feed - 2.25E+00 

Feed - 7.09E+00 

Feed - 8.45E-04 

Feed Yes 4.24E+02 

Feed Yes 6.55E+00 

Feed 3.07E+00 

Feed 4.34E-03 

Feed 8.88E-03 

Feed Yes 3.29E-04 

Feed l.23E+03 

Feed 6.96E-02 

10 

20 

19 

19 

17 

14 

16 

14 

19 

18 

15 

16 

26 

23 

14 

20 

17 

13 

14 

10 

15 

5 

14 

14 

16 

14 

18 

19 

9 

25 

19 

19 

IO 

11 

8 

26 

13 

Offgas Phase 
Type 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Particle-bound 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 
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39 110-12-3 

40 110-43-0 

41 110-54-3 

42 110-62-3 

43 110-82-7 

44 110-83-8 

45 110-86-1 

46 111-65-9 

47 111-76-2 

48 111-84-2 

49 117-81-7 

50 11 7-84-0 

51 120-12-7 

52 120-82-1 

53 120-83-2 

54 121-44-8 

55 121-69-7 

56 122-39-4 

57 123-19-3 

58 123-38-6 

59 123-51-3 

60 123-86-4 

61 123-91-1 

62 126-73-8 

Compound 

5-Methyl-2-hexanone 

2-Heptanone 

n-Hexane 

n-Valeraldehyde 

Cyclohexane 

Cyclohexene 

Pyridine 

n-Octane 

Ethylene glycol monobutyl ether 

n-Nonane 

Bis(2-ethylhexyl)phthalate (DEHP) 

n-Dioctyl phthalate 

Anthracene 

1,2,4-Trichlorobenzene 

2,4-Dichlorophenol 

Triethylamine 

Dimethylaniline 

N,N-Diphenylamine 

4-Heptanone 

n-Propionaldehyde 

3-Methyl-1-butanol 

Acetic acid n-butyl ester 

1,4-Dioxane 

Tributyl phosphate 
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Feed - l.58E-0I 

Feed - l.67E-0l 

Feed Yes 1.78E+03 

Feed - l.45E-0l 

Feed Yes l.48E+02 

Feed - 4.49E+0l 

Feed - 1.09E-02 

Feed - 3.17E+03 

Feed - I .58E-03 

Feed Yes 3.36E+o3 

Feed - 2.66E-04 

Feed - 2.54E-03 

Feed Yes 5.49E-02 

Feed Yes l.40E+00 

Feed - 5.44E-03 

Feed - l.47E-0l 

Feed - 5.61E-02 

Feed Yes 3.35E-03 

Feed - 5.42E-02 

Feed - 7.24E-02 

Feed - l.39E-02 

Feed - 2.77E-01 

Feed - 4.74E-03 

Feed Yes 1.48E-04 

15 

15 

27 

15 

24 

22 

11 

28 

9 

28 

30 

32 

13 

17 

10 

15 

13 

10 

13 

14 

12 

16 

10 

7 

Offgas Phase 
Type 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Particle-bound 

Particle-bound 

Particle-bound 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Particle-bound 

63 126-98-7 2-Methyl-2-propenenitri le (Methacrylonitrile) Feed - 2.44E-0l 16 Vapor 

64 127-18-4 Perchloroethy Jene (tetrachloroethylene) Feed Yes 1.75E+0l 21 Vapor 

65 127-19-5 N,N-Dimethylacetamide Feed - l.29E-05 5 Vapor 

66 128-37-0 2,6-Bis(tert-butyl)-4-methylphenol Feed - 4.07E-03 32 Vapor 

67 129-00-0 Pyrene Feed Yes l.17E-02 33 Particle-bound 

68 1321 -64-8 Pentachloronaphthalene Feed Yes l.16E-0l 14 Particle-bound 

69 1321-65-9 Trichloronaphthalene Feed - 2. IIE-01 15 Particle-bound 

70 132-64-9 Dibenzofuran Feed Yes 2. l0E-01 15 Particle-bound 

71 1335-87-1 Hexachloronaphthalene Feed - 8.59E-02 14 Particle-bound 

72 1335-88-2 Tetrachloronaphthalene Feed - l.57E-01 15 Particle-bound 

73 1336-36-3 Polychlorinated biphenyls (PCBs) Feed Yes 4. l0E-01 35 Vapor 

74 141-78-6 Acetic acid ethyl ester (Ethyl acetate) Feed - l.32E-0I 14 Vapor 

75 141-79-7 4-Methyl-3-penten-2-one Feed - 3.62E-02 13 Vapor 

76 142-82-5 n-Heptane Feed - 1.97E+03 27 Vapor 
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Table 2 List of Organic CO PCs and PI Cs 

# 

CAS 
Registry 
Number 

77 144-62-7 

78 156-60-5 

79 1634-04-4 

80 189-55-9 

81 189-64-0 

82 191-24-2 

83 191-30-0 

84 192-65-4 

85 193-39-5 

86 206-44-0 

87 208-96-8 

88 2234-13-1 

89 224-42-0 

90 226-36-8 

91 25551-13-7 

92 26140-60-3 

93 27154-33-2 

94 287-92-3 

95 3 1508-00-6 

96 32598-13-3 

97 32598-14-4 

98 32774-16-6 

99 35065-29-3 

I 00 35065-30-6 

IOI 3697-24-3 

102 3825-26-1 

103 38380-08-4 

I 04 39635-31-9 

l05 4170-30-3 

106 50-00-0 

107 50-32-8 

108 52663-72-6 

109 53-70-3 

110 540-59-0 

111 540-84-1 

112 541-73-1 

113 56-23-5 

114 563-80-4 

Compound 

Oxalic acid 

trans-1,2-Dichloroethylene 

Methyl tert-butyl ether 

Dibenzo[ a,i]pyrene 

Dibenzo[ a,h ]pyrene 

Benzo(g,h,i)perylene 

Benzo[ a,i]pyrene 

Dibenzo[ a,e ]pyrene 

lndeno( 1,2,3-cd)pyrene 

Fluoranthene 

Acenaphthylene 

Octachloronaphthalene 

Dibenz[ aj)acridine 

Dibenz[ a,h ]acridine 

Trimethyl benzene 

Terphenyls 

Trichlorofluoroethane 

Cyclopentane 

2,3',4,4',5-Pentachlorobiphenyl (PBC 118) 

3,3',4,4'-Tetrachlorobiphenyl (TCB) 

2,3,3' ,4,4'-Pentachlorobiphenyl (PCB I 05) 

3 ,3 ',4,4' ,5 ,5' -Hexachlorobiphenyl 

2,2',3 ,4,4',5,5'-Heptachlorobiphenyl 

2,2' ,3,3' ,4,4' ,5 -Heptachlorobiphenyl 

5-Methylchrysene 

Ammonium perfluorooctanoate 

2,3,3',4,4' ,5-Hexachlorobiphenyl (PCB 157) 

2,3 ,3',4,4',5,5'-Heptachlorobiphenyl 

2-Butenaldehyde (2-Butenal) 

Formaldehyde 

Benzo(a)pyrene 

2,3',4,4',5,5'-Hexachlorobiphenyl 

Di benzo( a,h )anthracene 

1,2-Dichloroethylene 

2,2,4-Trimethylpentane 

1,3-Dich lorobenzene 

Carbon tetrachloride 

3-Methyl-2-butanone 

Feed Yes 1.4\E-07 

Feed - 9.26E+00 

Feed - 5.79E-0l 

Feed - 1.39E-05 

Feed - l .39E-05 

Feed - 3.27E-04 

Feed - l .39E-05 

Feed - l.39E-05 

Feed Yes 3.43E-04 

Feed Yes 8.74E-03 

Feed Yes l.13E-01 

Feed - 1.0IE-01 

Feed - 1.88E-06 

Feed - l .88E-06 

Feed - 7.15E+O0 

Feed Yes 3.14E-02 

Feed - 1.23E+02 

Feed - l .86E+02 

Feed - 2.84E-0l 

Feed - 9.28E-03 

Feed - 8.14E-01 

Feed - 6.76E-02 

Feed - 9.87E-03 

Feed - 8.88E-03 

Feed Yes 5.46E-03 

Feed - 9.87E-02 

Feed - 9.55E-03 

Feed - 3 .82E-0 I 

Feed Yes 9.55E-03 

Feed - 3.33E-04 

Feed Yes 4.51E-04 

Feed - 6.76E-02 

Feed - 1.21 E-04 

Feed - 4.03E+00 

Feed - 3.00E+03 

Feed - 2.60E+00 

Feed Yes 2.72E+0I 

Feed - 9.60E-02 

3 

20 

16 

5 

5 

30 

5 

5 

30 

33 

14 

14 

4 

4 

19 

34 

23 

24 

35 

33 

17 

34 

33 

33 

32 

14 

14 

33 

II 

8 

30 

34 

7 

19 

28 

19 

22 

14 

Offgas Phase 
Type 

Vapor 

Vapor 

Vapor 

Particle 

Particle 

Particle-bound 

Particle 

Particle 

Particle 

Particle-bound 

Vapor 

Particle-bound 

Particle-bound 

Particle-bound 

Vapor 

Particle-bound 

Vapor 

Vapor 

Particle-bound 

Particle-bound 

Particle-bound 

Particle-bound 

Particle-bound 

Particle-bound 

Particle-bound 

Vapor 

Particle-bound 

Particle-bound 

Vapor 

Vapor 

Particle-bound 

Particle-bound 

Particle-bound 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 
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Table 2 List of Organic CO PCs and PI Cs 

CAS 
Registry 

# Number 

115 56-49-5 

116 57-14-7 

117 57465-28-8 

118 58-90-2 

119 591-78-6 

120 59-50-7 

121 59-89-2 

122 602-87-9 

123 60-29-7 

124 603-34-9 

125 60-34-4 

126 60-35-5 

127 621-64-7 

128 624-83-9 

129 627-13-4 

130 62-75-9 

131 630-20-6 

132 64-17-5 

133 64-18-6 

134 64-19-7 

135 65510-44-3 

136 67-56-1 

137 67-63-0 

138 67-64-1 

139 67-66-3 

140 67-72-1 

141 684-16-2 

142 69782-90-7 

143 70362-50-4 

144 7 1-23-8 

145 71-36-3 

146 71-43-2 

Compound 

3-Methylcholanthrene 

I , 1-Dimethylhydrazine 

3,3' ,4,4' ,5-Pentachlorobiphenyl 

2,3,4,6-Tetrachlorophenol 

2-Hexanone 

4-Chloro-3-methylphenol 

N-Nitrosomorpholine 

5-Nitroacenaphthene 

Ethyl ether 

Triphenylamine 

Methylhydrazine 

Acetamide 

Di-n-Propylnitrosamine 

Methyl isocyanate 

Nitric acid, propyl ester 

N-Nitroso-N,N-dimethylamine 

1, I , 1,2-Tetrachloroethane 

Ethyl alcohol 

Formic acid 

Acetic acid 

2',3,4,4',5-Pentachlorobiphenyl 

Methyl alcohol (Methanol) 

2-Propyl alcohol (Isopropanol) 

2-Propanone (Acetone) 

Chloroform 

Hexachloroethane 

Hexafluoroacetone 

2,3,3',4,4' ,5'-Hexachlorobiphenyl 

3 ,4,4' ,5-Tetrachlorobiphenyl 

n-Propyl alcohol 

n-Butyl alcohol 

Benzene 

24590-WTP-RPT-PO-03-008, Rev 2 
I ntegrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Feed - 2.97E+03 

Feed Yes l.23E-02 

Feed - 2.84E-0l 

Feed Yes 8.72E-03 

Feed - 9.20E-02 

Feed - 2.42E-03 

Feed Yes 2.42E-05 

Feed - l.l0E-03 

Feed - l.21E+00 

Feed Yes 5.34E-03 

Feed - 2.99E-03 

Feed Yes l.l lE-05 

Feed Yes 5.31E-03 

Feed - 9.14E-0l 

Feed - l .25E+00 

Feed Yes l .80E-03 

Feed - 2.39E+OO 

Feed - 4.93E-03 

Feed - l .65E-04 

Feed Yes 9.87E-05 

Feed - 2.84E-0l 

Feed - 4.49E-03 

Feed - 7.99E-03 

Feed - 3.92E-02 

Feed - 3.62E+00 

Feed - 3.84E+00 

Feed - 3.03E+00 

Feed - 6.76E-02 

Feed - 9.28E-03 

Feed - 7.31E-03 

Feed - 8.69E-03 

Feed Yes 5.48E+00 

28 

12 

15 

11 

14 

32 

6 

9 

17 

32 

10 

5 
10 

17 

17 

9 

18 

10 

7 

6 

15 

10 

11 

13 

19 

19 

19 

34 

33 

11 

11 

19 

Offgas Phase 
Type 

Particle-bound 

Vapor 

Particle-bound 

Vapor 

Vapor 

Vapor 

Vapor 

Particle-bound 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Particle-bound 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Particle-bound 

Particle-bound 

Vapor 

Vapor 

Vapor 

147 71-55-6 Methyl chloroform (1,1,1-Trichloroethane) Feed - l.70E+0l 2 1 Vapor 

148 74472-37-0 2,3,4,4',5-Pentachlorobiphenyl Feed - 2.84E-01 15 Particle-bound 

149 74-83-9 Bromomethane (Methyl bromide) Feed - 6.16E+00 19 Vapor 

150 74-87-3 Chloromethane (Methyl chloride) Feed - 8.70E+00 20 Vapor 

I 5 I 74-97-5 Bromochloromethane Feed - l.44E+00 17 Vapor 

152 74-99-7 Methylacetylene Feed - l.09E+0I 20 Vapor 
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Table 2 List of Organic COPCs and PICs 

# 

CAS 
Registry 
Number 

153 75-00-3 

154 75-01-4 

155 75-05-8 

156 75-07-0 

157 75-09-2 

158 75-12-7 

159 75-15-0 

160 75-21-8 

161 75-27-4 

162 75-34-3 

163 75-35-4 

164 75-43-4 

165 75-45-6 

166 75-50-3 

167 75-52-5 

168 75-55-8 

169 75-61-6 

170 75-63-8 

171 75-65-0 

172 75-69-4 

173 75-71-8 

174 76-03-9 

175 76-11-9 

176 76-12-0 

177 76-13-1 

178 76-14-2 

179 76-15-3 

180 78-83-1 

181 78-87-5 

182 78-92-2 

183 78-93-3 

184 79-00-5 

185 79-01-6 

186 79-09-4 

187 79-10-7 

188 79-20-9 

189 79-34-5 

190 83-32-9 

Compound 

Chloroethane 

Vinyl chloride (1-Chloroethene) 

Acetonitrile 

Acetaldehyde 

Dichloromethane (Methylene chloride) 

Formamide 

Carbon disulfide 

Ethylene oxide (Oxirane) 

Bromodichloromethane 

1, 1-Dichloroethane 

1, 1-Dichloroethene (Vinylidene chloride) 

Dichlorofluoromethane 

Chlorodifluoromethane 

Trimethylamine 

Nitromethane 

2-Methylaziridine 

Difluorodibromomethane 

Trifluorobromomethane 

2-Methyl-2-propanol 

Trichlorofluoromethane 

Dichlorodifluoromethane 

Trichloroacetic acid 

1, 1, 1,2-Tetrachloro-2,2-difluoroethane 

1, 1,2,2-Tetrachloro-1 ,2-difluoroethane 

1,2,2-Trichloro-1, 1,2-trifluoroethane (Freon 113) 

1,2-Dichloro-1 , 1,2,2-tetrafluoroethane 

Chloropentafluoroethane 

2-Methylpropyl alcohol (Isobutyl alcohol) 

1,2-Dichloropropane 

1-Methylpropyl alcohol (2-Butanol) 

Methyl ethyl ketone (MEK, 2-Butanone) 

1, 1,2-Trichloroethane 

Trichloroethylene 

Propionic acid 

2-Propenoic acid 

Methyl acetate 

1, 1,2,2-Tetrachloroethane 

Acenaphthene 

Feed l.I0E+0l 

Feed 2.74E+Ol 

Feed Yes 3.40E-02 

Feed 6.58E-02 

Feed - 3.21E+O0 

Feed Yes 1.37E-06 

Feed 1.42E+0l 

Feed 1.46E-01 

Feed 2.09E+00 

Feed 5.55E+00 

Feed 2.58E+0l 

Feed 1.07E+01 

Feed 4.0lE+0l 

Feed l.03E-01 

Feed 2.82E-02 

Feed 8.3 IE-03 

Feed 3.04E+0l 

Feed 4.92E+02 

Feed 8.93E-03 

Feed 9.57E+0l 

Feed 3.39E+02 

Feed l .33E-05 

Feed l.45E+02 

Feed l.l2E+02 

Feed 5.19E+02 

Feed - 2.76E+03 

Feed Yes 5.51E+03 

Feed 9.65£-03 

Feed 2.78E+00 

Feed 8.94£-03 

Feed 5.62E-02 

Feed 8.13E-0l 

Feed Yes 9.72E+00 

Feed - 4.39£-04 

Feed 3.65E-04 

Feed 1.l 3E-0l 

Feed 3.62E-0l 

Feed Yes l.82E-0l 

20 

22 

13 

13 

19 

4 

20 

15 

18 

19 

22 

20 

22 

14 

13 

II 

22 

25 

11 

23 

25 

5 

24 

23 

25 

28 

29 

11 

19 

11 

13 

17 

20 

8 

8 

14 

16 

15 

Offgas Phase 
Type 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 
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# 

CAS 
Registry 
Number 

191 84-66-2 

192 84-74-2 

193 85-01-8 

194 85-68-7 

195 86-73-7 

196 87-68-3 

197 88-06-2 

198 88-72-2 

199 88-75-5 

200 88-89-1 

201 91-20-3 

202 91-22-5 

203 91-58-7 

204 92-52-4 

205 92-93-3 

206 95-13-6 

207 95-47-6 

208 95-48-7 

209 95-49-8 

210 95-50-1 

211 95-57-8 

212 95-95-4 

213 96-22-0 

214 96-69-5 

215 98-51-1 

216 98-82-8 

217 98-83-9 

218 98-86-2 

219 98-95-3 

1 100-02-7 

2 100-25-4 

3 100-44-7 

4 100-51-6 

5 100-52-7 

6 101-77-9 

7 103-33-3 

8 I 03-65-1 

9 104-51-8 

Compound 

Diethyl phthalate 

Dibutyl phthalate 

Phenanthrene 

Butylbenzyl phthalate 

Fluorene 

Hexachlorobutadiene 

2,4,6-Trichlorophenol 

2-Nitrotoluene 

2-Nitrophenol 

Picric acid 

Naphthalene 

Quinoline 

2-Chloronapthalene 

1,1 '-Biphenyl 

4-Nitrobiphenyl 

Indene 

o-Xylene 

o-Cresol (2-Methylphenol) 

2-Chlorotoluene 

o-Dichlorobenzene ( 1,2-Dichlorobenzene) 

2-Chlorophenol 

2,4,5-Trichlorophenol 

3-Pentanone 

Bis(3-tert-butyl-4-hydroxy-6-methyl-phenyl)sulfide 

p-tert-Butyltoluene 

Cumene 

alpha-Methylstyrene 

Acetophenone 

Nitrobenzene 

4-Nitrophenol 

1,4-Dinitrobenzene 

Benzyl chloride 

Benzyl alcohol 

Benzaldehyde 

4,4-Methylenedianiline 

Azobenzene 

n-Propyl benzene (Isocumene) 

n-Butylbenzene 

Feed Yes 6.02E-04 

Feed Yes l.79E-03 

Feed - 4.17E-02 

Feed - 1.24E-03 

Feed - 9.49E-02 

Feed Yes l.02E+0l 

Feed - 2.57E-03 

Feed - 1.23E-02 

Feed - l.26E-02 

Feed Yes 1.68E-08 

Feed Yes 4 .34E-0l 

Feed - l .65E-03 

Feed - 3.16E-01 

Feed - 3.04E-01 

Feed - 3.49E-03 

Feed - 1.57E+00 

Feed - 5.1 lE+00 

Feed - 1.l 8E-03 

Feed - 3.52E+00 

Feed Yes 1.89E+00 

Feed - l.l lE-02 

Feed - I .60E-03 

Feed - 8.76E-02 

Feed - 2.83E+00 

Feed - 1.51E+0l 

Feed - l.13E+Ol 

Feed - 2.52E+00 

Feed Yes l .03E-02 

Feed - 2.37E-02 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

8 

31 

13 

31 

14 

20 

10 

12 

12 

2 

16 

9 

16 

16 

10 

18 

19 

9 

19 

18 

11 

9 

14 

19 

21 

20 

19 

11 

12 

Offgas Phase 
Type 

Vapor 

Particle-bound 

Particle-bound 

Particle-bound 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Particle-bound 

Vapor 

Vapor 

Vapor 

Vapor 

Particle-bound 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Particle-bound 

Particle-bound 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 
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Table 2 List of Organic CO PCs and PICs 

# 

CAS 
Registry 
Number 

10 105-67-9 

11 106-43-4 

12 106-44-5 

13 106-47-8 

14 106-49-0 

I 5 106-51-4 

16 106-89-8 

17 107-19-7 

18 107-21-1 

19 107-98-2 

20 108-60-1 

21 108-67-8 

· 22 108-86-1 

23 109-77-3 

24 109-86-4 

25 110-80-5 

26 111-15-9 

27 111-44-4 

28 111-91 -1 

29 1120-71-4 

30 118-74-1 

31 119-90-4 

32 121-14-2 

33 122-66-7 

34 123-33-1 

35 124-48-1 

36 131-11-3 

37 131-89-5 

38 133-06-2 

39 135-98-8 

40 145-73-3 

41 156-59-2 

42 1746-01-6 

43 192-97-2 

44 19408-74-3 

45 205-82-3 

46 205-99-2 

47 207-08-9 

Compound 

2,4-Dimethylphenol 

4-Chlorotoluene (p-Tolyl chloride) 

p-Cresol ( 4-Methyl phenol) 

p-Chloroaniline 

p-Toluidine 

Quinone 

EPichlorohydrin ( l-chloro-2,3-epoxypropane) 

Propargyl alcohol 

Ethylene glycol 

Propylene gylcol monomethyl ether 

Dichloroisopropyl ether 

1,3,5-Trimethyl benzene 

Bromobenzene (Phenyl bromide) 

Malononitrile 

2-Methoxyethanol 

2-Etboxyethanol 

Ethylene glycol monoethyl ether acetate 

Bis(2-chloroethyl) ether 

Bis(2-chloroethoxy)methane 

1,3-Propane sultone 

Hexachlorobenzene 

3 ,3'-Dimethoxybenzidine ( ortol-dianisidine) 

2,4-Dinitrotoluene 

1,2-Di pheny !hydrazine 

Maleic hydrazide 

Chlorodibromomethane 

Dimethylphthalate 

2-Cyclohexyl-4,6-dinitrophenol 

Captan 

sec-Butyl benzene 

Endothall 

cis-1 ,2-Dichloroethene 

2,3,7,8-Tetrachlorodibenzo(p)dioxin (TCDD) 

Benzo( e )pyrene 

1,2,3, 7 ,8,9-Hexachlorodibenzo(p )dioxin 

BenzoU)fluoranthene 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Offgas Phase 
Type 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Particle-bound 

Vapor 

Vapor 

Particle-bound 

Particle-bound 

Vapor 

Vapor 

Vapor 

Vapor 

Particle-bound 

Vapor 

Vapor 

Particle 

Vapor 

Particle-bound 

Particle-bound 

Particle 

Particle-bound 

Particle-bound 

Particle-bound 
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Table 2 List of Organic COPCs and PI Cs 

# 

CAS 
Registry 
Number 

48 218-01-9 

49 23950-58-5 

50 25013-15-4 

51 319-84-6 

52 319-85-7 

53 3268-87-9 

54 35822-46-9 

55 39001-02-0 

56 39227-28-6 

57 40321-76-4 

58 41851-50-7 

59 460-19-5 

60 506-68-3 

61 506-77-4 

62 510-15-6 

63 51207-31-9 

64 51-28-5 

65 51-79-6 

66 528-29-0 

67 532-27-4 

68 534-52-1 

69 5385-75-1 

70 540-73-8 

71 542-75-6 

72 542-88-1 

73 55673-89-7 

74 56-55-3 

75 57117-31-4 

76 57117-41-6 

77 57117-44-9 

78 57-24-9 

79 57653-85-7 

80 57-74-9 

81 58-89-9 

82 584-84-9 

83 593-60-2 

84 60-11-7 

85 606-20-2 

Compound 

Chrysene 

Pronamide 

Methyl styrene (mixed isomers) 

Hexachlorocyclohexane (Lindane) Alpha BHC 

Hexachlorocyclohexane (Lindane) Beta BHC 

Octachlorodibenzo(p )dioxin 

1,2,3,4,6, 7,8-Heptachlorodibenzo(p )dioxin 

Octachlorodibenzofuran 

1,2,3,4, 7,8-Hexachlorodibenzo(p )dioxin 

1,2,3, 7 ,8-Pentachlorodibenzo(p )dioxin 

Chlorocyclopentadiene 

Cyanogen 

Cyanogen bromide 

Cyanogen chloride 

Chlorobenzilate 

2,3, 7,8-Tetrachlorodibenzofuran 

2,4-Dinitrophenol 

Ethyl Carbamate (urethane) 

o-Dinitrobenzene 

2-Chloroacetophenone 

4,6-Dinitro-o-cresol 

Dibenzo( a,e )fluoranthene 

1,2-Dimethylhydrazine 

1,3-Dichloropropene 

Dichloromethyl ether 

1,2,3,4, 7,8,9-Heptachlorodibenzofuran 

Benzo( a )anthracene 

2,3,4, 7 ,8-Pentachlorodibenzofuran 

1,2,3, 7,8-Pentachlorodibenzofuran 

1,2,3,6, 7 ,8-Hexachlorodibenzofuran 

Strychnine 

1 ,2,3,6, 7,8-Hexachlorodibenzo(p )dioxin 

Chlordane 

gamma-BHC (Lindane) 

2,4-Toluene diisocyante 

Bromoethene 

Dimethyl aminoazobenzene 

2,6-Dinitrotoluene 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Offgas Phase 
Type 

Particle-bound 

Particle-bound 

Vapor 

Vapor 

Particle-bound 

Particle 

Particle 

Particle 

Particle 

Particle-bound 

Vapor 

Vapor 

Vapor 

Vapor 

Particle-bound 

Particle-bound 

Vapor 

Vapor 

Particle-bound 

Vapor 

Vapor 

Particle 

Vapor 

Vapor 

Vapor 

Particle 

Particle-bound 

Particle-bound 

Particle-bound 

Particle-bound 

Particle 

Particle 

Particle-bound 

Vapor 

Vapor 

Vapor 

Particle-bound 

Vapor 
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Table 2 List of Organic CO PCs and PICs 

CAS 
Registry 

# Number 

86 60851 -34-5 

87 608-93-5 

88 61626-71-9 

89 62-50-0 

90 62-53-3 

91 65-85-0 

92 67562-39-4 

93 70-30-4 

94 70648-26-9 

95 72-43-5 

96 72-55-9 

97 72918-21-9 

98 74-88-4 

99 74-95-3 

100 75-25-2 

IOI 75-29-6 

102 75-44-5 

103 76-01-7 

104 76-44-8 

105 764-41-0 

106 765-34-4 

107 77-47-4 

108 77-78-1 

109 80-62-6 

110 82-68-8 

1 I l 822-06-0 

112 823-40-5 

113 85-44-9 

114 87-61-6 

115 87-86-5 

116 88-74-4 

I 17 90-04-0 

I 18 91-57-6 

119 91 -94-1 

120 924-16-3 

121 94-59-7 

122 94-75-7 

123 95-53-4 

Compound 

2,3,4,6,7,8-Hexachlorodibenzofuran 

Pentachlorobenzene 

Dichloropentadiene 

Ethyl methanesulfonate 

Aniline 

Benzoic acid 

1,2,3,4,6, 7,8-Heptachlorodibenzofuran 

Hexachlorophene 

1,2,3 ,4, 7 ,8-Hexachlorodibenzofuran 

Methoxychlor 

4,4'-DDE 

1,2,3, 7,8,9-Hexachlorodibenzofuran 

Iodomethane (Methyl iodide) 

Methylene bromide 

Bromoform 

2-Chloropropane 

Phosgene 

Pentachloroethane 

Heptachlor 

1,4-Diehloro-2-butene 

Glyeidylaldehyde 

Hexaehlorocyclopentadiene 

Dimethyl sulfate 

Methyl methacrylate 

Pentachloronitrobenzene (PCBN) 

Hexamethylene-1 ,5-diisoeyanate 

Toluene-2,6-diamine 

Phthalie anhydride 

1,2,3-Trichlorobenzene 

Pentaehlorophenol 

o-Nitroaniline (2-Nitroaniline) 

o-Anisidine 

2-Methylnaphthalene 

3 ,3' -Diehlorobenzidine 

N-Nitrosodi-n-butylamine 

Safrole 

2,4-D and esters ( I 60C typed) 

o-Toluidine 
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Tank Waste Treatment and Immobilization Plant 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Pie 

Offgas Phase 
Tvpe 

Particle-bound 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Particle 

Particle 

Particle-bound 

Particle-bound 

Particle-bound 

Particle-bound 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Vapor 

Particle-bound 

Vapor 

Vapor 

Vapor 

Particle-bound 

Vapor 

Vapor 

Particle-bound 

Vapor 
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Table 2 List of Organic CO PCs and PI Cs 

CAS 
Registry 

# Number Compound 

124 95-63-6 1,2,4-Trimethyl benzene 

125 95-94-3 1,2,4,5-Tetraehlorobenzene 

126 96-12-8 1,2-Dibromo-3-ehloropropane 

127 96-18-4 1,2,3-Triehloropropane 

128 96-45-7 Ethylene thiourea 

129 97-63-2 Ethyl methaerylate 

130 98-01-1 Furfural 

131 98-06-6 tert-Butyl benzene 

132 98-07-7 Benzotrichloride 

133 99-35-4 1,3,5-Trinitrobenzene 

134 99-65-0 1,3-Dinitrobenzene 

135 99-87-6 p-Cymene 

L 
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ffs ~ e Offgas Phase 
~ Type 

Pie - - - Vapor 

Pie - - - Vapor 

Pie - - - Vapor 

Pie - - - Vapor 

Pie - - - Vapor 

Pie - - - Vapor 

Pie - - - Vapor 

Pie - - - Vapor 

Pie - - - Vapor 

Pie - - - Particle-bound 

Pie - - - Vapor 

Pie - - - Vapor 
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24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Table 3 List of Inorganic COPCs and Criteria Pollutants 

SSFM 
CAS Registry Number Constituent Constituent Family Indicator? Phase 

14265-44-2 Phosphate Non-metals and Anions Yes Particle 

14280-30-9 Hydroxide Non-metals and Anions Yes Particle 

14797-55-8 Nitrate Non-metals and Anions Yes Particle 

14797-65-0 Nitrite Non-metals and Anions Yes Particle 

14808-79-8 Sulfate Non-metals and Anions Yes Particle 

16887-00-6 Chloride Non-metals and Anions Yes Particle 

16984-48-8 Fluoride Non-metals and Anions Yes Particle 

18540-29-9 Chromium (hexavalent) Metals Yes Particle 

24959-67-9 Bromide Non-metals and Anions - Particle 

57-12-5 Cyanide Non-metals and Anions - Vapor 

63705-05-5 Total Sulfur Non-metals and Anions Yes Particle 

7429-90-5 Aluminum Metals Yes Particle 

7439-89-6 Iron Metals Yes Particle 

7439-92-1 Lead Metals Yes Particle 

7439-93-2 Lithium Metals Yes Particle 

7439-95-4 Magnesium Metals Yes Particle 

7439-96-5 Manganese Metals Yes Particle 

7439-97-6 Mercury Metals Yes Vapor 

7439-98-7 Molybdenum Metals - Particle 

7440-02-0 Nickel Metals Yes Particle 

7440-09-7 Potassium Metals Yes Particle 

7440-16-6 Rhodium Metals Yes Particle 

7440-21-3 Silicon Metals Yes Particle 

7440-22-4 Silver Metals Yes Particle 

7440-23-5 Sodium Metals Yes Particle 

7440-24-6 Strontium (total) Metals Yes Particle 

7440-25-7 Tantalum Metals - Particle 

7440-28-0 Thallium Metals - Particle 

7440-31-5 Tin Metals - Particle 

7440-33-7 Tungsten Metals - Particle 

7440-36-0 Antimony Metals - Particle 

7440-38-2 Arsenic Metals Yes Particle 

7440-39-3 Barium Metals Yes Particle 

7440-41-7 Beryllium Metals - Particle 

7440-42-8 Boron Metals Yes Particle 

7440-43-9 Cadmium Metals Yes Particle 

7440-48-4 Cobalt Metals - Particle 

7440-50-8 Copper Metals Yes Particle 

7440-61 -1 Uranium Metals - Particle 

7440-62-2 Vanadium Metals - Particle 
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24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Table 3 List of Inorganic CO PCs and Criteria Pollutants 

SSFM 
CAS Registry Number Constituent Constituent Family Indicator? Phase 

7440-65-5 Yttrium Metals - Particle 

7440-66-6 Zinc Metals Yes Particle 

7440-67-7 Zirconium Metals Yes Particle 

7440-69-9 Bismuth Metals Yes Particle 

7440-70-2 Calcium Metals Yes Particle 

7553-56-2 Iodine (12) Non-metals and Anions - Vapor 

7647-01-0 Hydrochloric Acid Acid gas Yes Vapor 

7664-39-3 Hydrofluoric Acid Acid gas Yes Vapor 

7664-41-7 Ammonia Non-metals and Anions Yes Vapor 

7723-14-0 Phosphorous Non-metals and Anions - Particle 

7782-49-2 Selenium Metals - Particle 

I 0028-15-6 Ozone Criteria Pollutant - Vapor 

10102-44-0 Nitrogen dioxide Criteria Pollutant Yes Vapor 

10102-43-9 Nitric oxide Criteria Pollutant Yes Vapor 

630-08-0 Carbon monoxide Criteria Pollutant Yes Vapor 

7446-09-5 Sulfur dioxide Criteria Pollutant Yes Vapor 

no cas # particulate matter Criteria Pollutant - Particle 
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Table 4 List of Radionuclide COPCs 

CAS Re2istry Number Constituent 
10028-17-8 Tritium 
10045-97-3 Cesium-137 
10098-91-6 Yttrium-90 
10098-97-2 Strontium-90 
10198-40-0 Cobalt-60 
13966-29-5 Uranium-234 
13967-48-1 Ruthenium- I 06 
13967-70-9 Cesium-134 
13968-55-3 Uranium-233 
13981-15-2 Curium-244 
13981-16-3 Plutonium-238 
13981-37-8 Nickel-63 
13981-97-0 Barium-137m 
13982-10-0 Plutonium-242 
13982-63-3 Radium-226 
13982-70-2 Uranium-236 
13994-20-2 Neptunium-237 
14119-32-5 Plutonium-241 
14119-33-6 Plutonium-240 
14133-76-7 Technetium-99 
14158-29-3 Uranium-232 
14234-35-6 Antimony-125 
14331-85-2 Protactinium-231 
14336-70-0 Nickel-59 
14391-16-3 Europium-155 
14596-10-2 Americium-241 
14683-23-9 Europium-152 
14762-75-5 Carbon-14 
14952-40-0 Actinium-227 
14993-75-0 Americium-243 
15046-84-1 Iodine-129 
15117-48-3 Plutonium-239 
15117-96-1 Uranium-235 
15262-20-1 Radium-228 
15510-73-3 Curium-242 
15585-10-1 Europium-154 
15594-54-4 Thorium-229 
15715-94-3 Samarium-151 
15751-77-6 Zirconium-93 
15757-87-6 Curium-243 
15832-50-5 Tin-126 
7440-03-1 Niobium-93m 
7440-29-1 Thorium-232 
7440-61-1 Uranium-238 
14336-66-4 Cadmium-1 I 3m 
15758-45-9 Selenium-79 
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SSFM Indicator? Offgas Phase 
Yes Vapor 
Yes Particle 

- Particle 
Yes Particle 
Yes Particle 
Yes Particle 

- Particle 
- Particle 

Yes Particle 
Yes Particle 
Yes Particle 
Yes Particle 
- Particle 

Yes Particle 
- Particle 

Yes Particle 
Yes Particle 
Yes Particle 
Yes Particle 
Yes Particle 

- Particle 
Yes Particle 

- Particle 
- Particle 

Yes Particle 
Yes Particle 
Yes Particle 
Yes Vapor 

- Particle 
Yes Particle 
Yes Vapor 
Yes Particle 
Yes Particle 

- Particle 
- Particle 

Yes Particle 
- Particle 

Yes Particle 
- Particle 

Yes Particle 
Yes Particle 

- Particle 
Yes Particle 
Yes Particle 
- Particle 
- Particle 
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24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Table 5 Representative Compounds for Inorganics and Radionuclides 

Radionuclide Metals Non-metals and Anions 

Unanalyzed Representative Unanalyzed Representative Unanalyzed Representative 
Compound Compounds Compound Compounds Compound Compounds 

Cs-134 Cs-137 Be Zr CN PO4 

Ba-137m Cs-137 y Sr-90 - -

Ra-226 Zr V Bi - -

Ra-228 Zr Ta Zr - -

Ac-227 Zr Mo Bi - -

Y-90 Sr-90 w Zr - -

Zr-93 Zr Co Co-60 - -

Nb-93m Zr Tl F - -

Ni-59 Ni-63 Sn Sn-126 - -

Ru-106 F Sb Sb-125 - -

Cd-113m Cd Se F - -

Se-79 F u U-234 - -

Tb-229 Th-232 - - - -

Pa-231 Zr - - - -

U-232 U-233 - - - -

Pu-242 Pu-241 - - - -

Am-243 Am-241 - - - -

Cm-242 Cm-243 - - - -
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Table 6 

CAS# 

100-00-5 

100-21-0 

100-41-4 

100-42-5 

10061-01-5 

10061-02-6 

101-55-3 

101-84-8 

106-35-4 

106-42-3 

106-46-7 

106-88-7 

106-93-4 

106-97-8 

106-99-0 

107-02-8 

107-05-1 

107-06-2 

107-12-0 

107-13-1 

107-18-6 

107-31-3 

107-66-4 

107-87-9 

108-03-2 

108-05-4 

108-10-1 

108-20-3 

108-38-3 

108-39-4 

108-87-2 

108-88-3 

24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Estimated Organic Feed Concentrations 

COPC Cone (mg/L) In SSFM 

p-Nitrochlorobenzene 40 No 

p-Phthalic acid 60 Yes 

Ethyl benzene 4 No 

Styrene 4 No 

cis-1,3-Dichloropropene 4 Yes 

trans-1,3-Dichloropropene 4 No 

4-Bromophenylphenyl ether 60 No 

Diphenyl ether 10 Yes 

3-Heptanone 4 No 

p-Xylene (Dimethyl benzene) 10 No 

1, 4-Dichlorobenzene 4 No 

1,2-Epoxybutane 10 No 

Ethylene dibrornide (Dibromethane) 4 Yes 

Butane 10 Yes 

1,3-Butadiene 4 Yes 

Acrolein 10 No 

3-Chloropropene (Ally! chloride) 4 No 

1,2-Dichloroethane (Ethylene chloride) 4 No 

Propionitrile 10 No 

Acrylonitrile 20 No 

2-Propene-1-ol 60 No 

Formic acid, methyl ester 60 No 

Dibuty lphospha te 60 No 

2-Pentanone 20 No 

1-Nitropropane 60 No 

Vinyl acetate 60 No 

Hexone ( 4-Methyl-2-pentanone or MIBK) 10 No 

Bis( isopropyl)ether 10 No 

m-Xylene (Dimethyl benzene) 10 No 

m-Cresol 10 No 

Methylcyclohexane 10 Yes 

Toluene 4 Yes 
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24590-WTP-RPT-PO-03-008, Rev 2 
I ntegrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Table 6 Estimated Organic Feed Concentrations 

CAS# COPC Cone (mg/L} In SSFM 

108-90-7 Chlorobenzene 4 No 

108-93-0 Cyclohexanol 10 No 

108-94-1 Cyclohexanone 10 No 

108-95-2 Phenol 60 Yes 

109-66-0 n-Pentane 10 ·No 

109-99-9 Tetrahydrofuran 4 No 

I 10-12-3 5-Methyl-2-hexanone 4 No 

110-43-0 2-Heptanone 4 No 

110-54-3 n-Hexane 10 Yes 

110-62-3 n-Valeraldehyde 60 No 

110-82-7 Cyclohexane 10 Yes 

110-83-8 Cyclohexene 4 No 

110-86-1 Pyridine 20 No 

111-65-9 n-Octane 10 No 

111-76-2 Ethylene glycol monobutyl ether 60 No 

111-84-2 n-Nonane 10 Yes 

117-81-7 Bis(2-ethylhexyl)phthalate (DEHP) 60 No 

117-84-0 n-Dioctyl phthalate 60 No 

120-12-7 Anthracene 60 Yes 

120-82-1 1,2,4-Trichlorobenzene 10 Yes 

120-83-2 2,4-Dichlorophenol 60 No 

121-44-8 Triethylamine 10 No 

121-69-7 Dimethylaniline 10 No 

122-39-4 N,N-Diphenylamine 20 Yes 

123-19-3 4-Heptanone 4 No 

123-38-6 n-Propionaldehyde 20 No 

123-51-3 3-Methyl-1-butanol 10 No 

123-86-4 Acetic acid n-butyl ester 0.2 No 

123-91-1 1,4-Dioxane 2 No 

126-73-8 Tributyl phosphate 40 Yes 

126-98-7 2-Methyl-2-propenenitrile (Methacrylonitrile) 10 No 

127-18-4 Perchloroethylene ( tetrachloroethylene) 4 Yes 
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Table 6 

CAS# 

127-19-5 

128-37-0 

129-00-0 

1321-64-8 

1321-65-9 

132-64-9 

1335-87-1 

1335-88-2 

1336-36-3 

141-78-6 

141-79-7 

142-82-5 

144-62-7 

156-60-5 

1634-04-4 

189-55-9 

189-64-0 

191-24-2 

191-30-0 

192-65-4 

193-39-5 

206-44-0 

208-96-8 

2234-13-1 

224-42-0 

226-36-8 

2551-13-7 

26140-60-3 

27154-33-2 

287-92-3 

3697-24-3 

3825-26-1 

I 

24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Estimated Organic Feed Concentrations 

COPC Cone (mg/L) In SSFM 

N,N-Dimethylacetamide 10 No 

2,6-Bis(tert-butyl)-4-methylphenol 20 No 

Pyrene 60 Yes 

Pentachloronaphthalene 60 Yes 

Trichloronaphthalene 60 No 

Dibenzofuran 60 Yes 

Hexachloronaphthalene 60 No 

Tetrachloronaphthalene 60 No 

Polychlorinated biphenyls (PCBs) 0.4 Yes 

Acetic acid ethyl ester (Ethyl acetate) 0.2 No 

4-Methyl-3-penten-2-one 60 No 

n-Heptane 10 No 

Oxalic acid 3,000 Yes 

trans-1 ,2-Dichloroethylene 10 No 

Methyl tert-butyl ether 10 No 

Dibenzo[ a,i ]pyrene 60 No 

Dibenzo[ a,h ]pyrene 60 No 

Benzo(g,h,i)perylene 60 No 

Benzo[ a,i]pyrene 60 No 

Dibenzo[ a,e ]pyrene 60 No 

Indeno( 1,2,3-cd)pyrene 60 Yes 

Fluoranthene 60 Yes 

Acenaphthylene 60 Yes 

Octachloronaphthalene 0.2 No 

Dibenz[ a,j]acridine 60 No 

Dibenz[ a,h ]acridine 60 No 

Trimethyl benzene 10 No 

Terphenyls 60 Yes 

Trichlorofluoroethane 10 No 

Cyclopentane 10 No 

5-Methylchrysene 60 Yes 

Ammonium perfluorooctanoate 60 No 

Page 53 



Table 6 

CAS# 

4170-30-3 

50-00-0 

50-32-8 

53-70-3 

540-59-0 

540-84-1 

541-73-1 

56-23-5 

563-80-4 

56-49-5 

57-14-7 

58-90-2 

591-78-6 

59-50-7 

59-89-2 

602-87-9 

60-29-7 

603-34-9 

60-34-4 

60-35-5 

621-64-7 

624-83-9 

627-13-4 

62-75-9 

630-20-6 

64-17-5 

64-18-6 

64-19-7 

67-56-1 

67-63-0 

67-64-1 

67-66-3 

24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Estimated Organic Feed Concentrations 

COPC Cone (mg/L) In SSFM 

2-Butenaldehyde (2-Butenal or Crotonaldehyde) 10 Yes 

F orrnaldehyde 10 No 

Benzo( a )pyrene 38 Yes 

Dibenzo( a,h)anthracene 38 No 

1,2-Dichloroethylene 10 No 

2,2,4-Trimethylpentane 10 No 

1,3-Dichlorobenzene 4 No 

Carbon tetrachloride 4 Yes 

3-Methyl-2-butanone 10 No 

3-Methylcholanthrene 60 No 

l, 1-Dimethylhydrazine 60 Yes 

2,3,4,6-Tetrachlorophenol 60 Yes 

2-Hexanone 10 No 

4-Chloro-3-methylphenol 60 No 

N-Nitrosomorpholine 60 Yes 

5-Nitroacenaphthene 60 No 

Ethyl ether 60 No 

Triphenylamine 60 Yes 

Methylhydrazine 10 No 

Acetamide 10 Yes 

Di-n-Propylnitrosamine (N-Nitroso-di-n-propylamine) 60 Yes 

Methyl isocyanate 10 No 

Nitric acid, propyl ester 5 No 

N-N itroso-N ,N-dimethy la mine (Dimethylni trosamine) 60 Yes 

1, 1, 1,2-Tetrachloroethane 10 No 

Ethyl alcohol 10 No 

Formic acid 15,000 No 

Acetic acid 21,704 Yes 

Methyl alcohol (Methanol) 10 No 

2-Propyl alcohol (Isopropanol; Propan-2-01) 2 No 

2-Propanone (Acetone) 20 No 

Chloroform 4 No 
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Table 6 

CAS# 

67-72-1 

684-16-2 

71-23-8 

71-36-3 

71-43-2 

71-55-6 

74-83-9 

74-87-3 

74-97-5 

74-99-7 

75-00-3 

75-01 -4 

75-05-8 

75 -07-0 

75-09-2 

75-12-7 

75-15-0 

75-21 -8 

75-27-4 

75-34-3 

75-35-4 

75-43-4 

75-45-6 

75-50-3 

75-52-5 

75-55-8 

75 -61-6 

75-63-8 

75-65-0 

75-69-4 

75-71-8 

76-03-9 

24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Estimated Organic Feed Concentrations 

COPC Cone (mg/L) In SSFM 

Hexachloroethane 60 No 

Hexafluoroacetone 10 No 

n-Propyl alcohol 4 No 

n-Butyl alcohol 10 No 

Benzene 4 Yes 

Methyl chloroform ( 1, 1, ! -Trichloroethane) 4 No 

Bromomethane (Methyl bromide) 4 No 

Chloromethane (Methyl chloride) 4 No 

Bromochloromethane 10 No 

Methylacetylene 60 No 

Chloroethane 4 No 

Vinyl chloride ( 1-Chloroethene) 4 No 

Acetonitrile 10 Yes 

Acetaldehyde 60 No 

Dichloromethane (Methylene chloride) 4 No 

Formamide 60 Yes 

Carbon disulfide 10 No 

Ethylene oxide (Oxirane) 2 No 

Bromodichloromethane IO No 

1, 1-Dichloroethane 4 No 

1, 1-Dichloroethene (Vinylidene chloride) 10 No 

Dichlorofluoromethane 4 No 

Chlorodifluoromethane 4 No 

Trimethylamine 10 No 

Nitromethane 60 No 

2-Methylaziridine 60 No 

Difluorodibromomethane 10 No 

Trifluorobromomethane 10 No 

2-Methyl-2-propanol 10 No 

Trichlorofluoromethane 10 No 

Dichlorodifluoromethane 10 No 

Trichloroacetic acid 10 No 
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Table 6 

CAS# 

76-11 -9 

76-12-0 

76-13-1 

76-14-2 

76-15-3 

78-83-1 

78-87-5 

78-92-2 

78-93-3 

79-00-5 

79-01-6 

79-09-4 

79-10-7 

79-20-9 

79-34-5 

83-32-9 

84-66-2 

84-74-2 

85-01-8 

85-68-7 

86-73-7 

87-68-3 

88-06-2 

88-72-2 

88-75-5 

88-89-1 

91 -20-3 

91-22-5 

91-58-7 

92-52-4 

92-93-3 

95-13-6 

24590-WTP-RPT-P0-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Estimated Organic Feed Concentrations 

COPC Cone (mg/L) In SSFM 

1, 1, l ,2-Tetrachloro-2,2-difluoroethane 60 No 

1, l ,2,2-Tetrachloro-1,2-difluoroethane 60 No 

1,2,2-Trichloro-l , 1,2-trifluoroethane (Freon 11 3) 10 No 

1,2-Dichloro- l , 1,2,2-tetrafluoroethane 10 No 

Chloropentafluoroethane 10 Yes 

2-Methylpropyl alcohol (Jsobutyl alcohol) 60 No 

1,2-Dichloropropane 4 No 

1-Methylpropyl alcohol (2-Butanol) 4 No 

Methyl ethyl ketone (MEK, 2-Butanone) 10 No 

1, 1,2-Trichloroethane 10 No 

Trichloroethylene 10 Yes 

Propionic acid 60 No 

2-Propenoic acid 60 No 

Methyl acetate 60 No 

1, 1,2,2-Tetrachloroethane 0.02 No 

Acenaphthene 60 Yes 

Diethyl phthalate 60 Yes 

Dibutyl phthalate 60 Yes 

Phenanthrene 60 No 

Butylbenzyl phthalate 60 No 

Fluorene 60 No 

Hexachlorobutadiene 10 Yes 

2,4,6-Trichlorophenol 60 No 

2-Nitrotoluene 10 No 

2-Nitrophenol 60 No 

Picric acid 60 Yes 

Naphthalene 2 Yes 

Quinoline 60 No 

2-Chloronapthalene 60 No 

1,1 ' -Biphenyl 40 No 

4-Nitrobiphenyl 60 No 

Indene 60 No 
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Table 6 

CAS# 

95-47-6 

95-48-7 

95-49-8 

95-50-1 

95-57-8 

95-95-4 

96-22-0 

96-69-5 

98-51-1 

98-82-8 

98-83-9 

98-86-2 

98-95-3 

24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Estimated Organic Feed Concentrations 

COPC Cone (mg/L) In SSFM 

o-Xylene 4 No 

o-Cresol (2-Methylphenol) 10 No 

2-Chlorotoluene 60 No 

o-Dichlorobenzene ( 1,2-Dichlorobenzene) 4 Yes 

2-Chlorophenol 60 No 

2,4,5-Trichlorophenol 60 No 

3-Pentanone 20 No 

Bis(3-tert-butyl-4-hydroxy-6-methyl-phenyl)sulfide 60 No 

p-tert-Butyltoluene 60 No 

Cumene 60 No 

alpha-Methylstyrene 10 No 

Acetophenone 40 Yes 

Nitro benzene 40 No 
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Table 7 

Ag 

Al 

As 

B 

Ba 

Be 

Bi 

Ca 

Cd 

Ce 

Cl 

CN 

Co 

Cr 

Cu 

F 

Fe 

Hg 

K 

La 

Li 

Mg 

Mn 

Mo 

Na 

Nd 

NH3 

24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Estimated LAW Feed Characterization 

LAW Chemical Analytes Emissions Feed Vector 

Analyte Kg Analyte Kg 

2.32E+0l Ni 2.91E+02 

7.02E+04 N02 2.60E+05 

7.09E+0l N03 4.74E+05 

l.70E+02 OH 2.92E+05 

2.71E+0l Pb 2.76E+02 

3.81E+00 Pd l.09E+0l 

4.86E+0l PO4 l.01E+04 

5.38E+02 Pr 6.98E-02 

4 .12E+0l Rb 4.16£+00 

6.36£+01 Rh 1.02£+01 

1.48£+04 Ru 1.50E+0l 

1.l 7E+0l Sb 4.20E+0l 

2.04E+Ol Se 7.19E+0l 

3.24E+03 Si 5.64E+02 

2.30E+0l SO4 2.44£+04 

3.18E+03 Sr 4.13E+00 

5.27E+02 Ta 5.53£+00 

7.62E+Ol Te 1.14£-01 

3.48E+04 Th 6.59E+0l 

l.40E+0l Ti 7.93£+00 

l.96E+0l Tl 5.06E+0l 

7.27E+0l U(total) 3.37E+02 

l.78E+02 V 2.78E+Ol 

l.68E+02 w 4.89E+Ol 

6.21E+05 y 5.29£+00 

8.32E+0l Zn 4.05E+0l 

3.25E+02 Zr 4 .17E+Ol 
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Table 7 

106Ru 

l 13mCd 

125Sb 

126Sn 

1291 

134Cs 

137Cs 

137mBa 

14C 

151Sm 

152Eu 

154Eu 

155Eu 

226Ra 

227Ac 

228Ra 

229Th 

231Pa 

232Th 

232U 

233U 

234U 

235U 

24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Estimated LAW Feed Characterization 

LAW Radionuclide Emissions Feed Vector 

Analyte Ci Analyte Ci 

8.6E+0l 236U 7.76£-02 

l.33E+02 237Np l.60E+00 

l.88E+03 238Pu 9.04E+O0 

2.99E+0l 238U 8.98E-0l 

1.26E+00 239Pu l.25E+02 

l.44E+03 240Pu 3.24E+0l 

l.47E+07 241Am 2.02E-03 

4.78E+06 241Pu 6.80E+02 

4.13E+Ol 242Cm 7.69E+0O 

2.64E+04 242Pu 3.43£-03 

l.52E+Ol 243Am l.32E+O0 

3.15E+03 243Cm 2.18E-01 

9.11E+02 244Cm 5.16E+0O 

2.SSE-04 3H 3.52E+02 

l .99E-02 59Ni 7.00E+Ol 

3.03E-0l 60Co 2.71E+02 

9.96E-03 63Ni 4.88E+03 

2.09E-01 79Se 3.37E+00 

4.86E-02 90Sr 5.86E+05 

2.64E-02 90Y 2.74E+05 

l .62E+00 93mNb l.20E+02 

1.ISE+00 93Zr l.95E+02 

4.53E-02 99Tc 5.20E+03 
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24590-WTP-RPT-P0-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Table 8 Estimated HL W Feed Characterization 

HLW Chemical Analytes Emissions Feed Vector 

Analyte Kg Analyte Kg 

Ag 2.74E+o2 Ni l.63E+o3 

Al 3.85E+04 NO2 1.56E+04 

As 1.72E+0l NO3 l .20E+04 

B 2.35E+02 OH I .42E+05 

Ba 2.51E+02 Pb 2.14E+03 

Be 6.31E+00 Pd 8.77E+0l 

Bi l.30E+03 PO4 9.49E+03 

Ca 1.50E+o3 Pr 8.65E+02 

Cd 9.19E+02 Rb 3.72E+0l 

Ce 3.14E+02 Rh 2.80E+0l 

Cl 3.07E+02 Ru 1.96E+02 

CN 4.98E+00 Sb 6.75E+00 

Co l.30E+0l Se 1.17E+ol 

Cr 7.78E+o2 Si 3.00E+03 

Cu l .07E+02 SO4 3.53E+03 

F 5.55E+03 Sr 1.41E+02 

Fe 3.98E+04 Ta 4 .35E+02 

Hg l .56E+02 Te 4.92E+0l 

K 7.88E+o2 Th 4.77E+03 

La 4.65E+o2 Ti 5.66E+0l 

Li 3.26E+0l Tl l.33E+03 

Mg 3.08E+02 U(total) 6.99E+03 

Mn 3.65E+o3 V 1.12E+OI 

Mo 1.78E+0l w 8.52E+0l 

Na 6.18E+o4 y 4.74E+0l 

Nd 5.04E+02 Zn l.42E+02 

NH3 1.14E-01 Zr 9.71E+03 
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Table 8 

106Ru 

l 13mCd 

125Sb 

126Sn 

1291 

134Cs 

137Cs 

137mBa 

14C 

151Sm 

152Eu 

154Eu 

155Eu 

226Ra 

227Ac 

228Ra 

229Th 

231Pa 

232Th 

232U 

233U 

234U 

235U 

24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Estimated HL W Feed Characterization 

HLW Radionuclide Emissions Feed Vector 

Analyte Ci Analyte Ci 

5. 12E+02 236U 5.58E-0 l 

3.88E+02 237Np l .20E+o2 

5.19E+04 238Pu 5.68E+02 

2.43E+02 238U 9.56E+00 

4.7 1E-01 239Pu 5.03E+03 

1.23E+02 240Pu 1.33E+03 

2.43E+06 241Am 1.46E+05 

3.50E+05 241Pu 3.57E+04 

1.05E+ol 242Cm 2.48E+0l 

6.31E+05 242Pu 1.24E-01 

7.79E+02 243Am l. l 8E+0l 

8.44E+04 243Cm 2.05E+02 

l .25E+04 244Cm 4.66E+03 

5.16E-04 3H l.05E+02 

2.02E+o0 59Ni 3.0l E+0l 

l.48E+00 60Co 1.62E+04 

5.53E-01 63Ni 2.81E+03 

l.70E-0 1 79Se 5.24E+00 

3.97E+00 90Sr 1.62E+07 

2.26E+o0 90Y 5.52E+06 

3.25E+02 93mNb 1.13E+02 

l.69E+0l 93Zr 2.09E+02 

4.06E-01 99Tc 2.43E+04 
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24590-WTP-RPT-P0-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Table 9 Summary of Assumed Stack Concentrations for PI Cs 

Assumed Stack 

Concentration 
CAS Re2istry Number PIC Grouping or Individual Constituent (ug/dscm) 

Various Volatile organic PICs (38 constituents) 2 

Various Semi-volatile PICs (72 constituents/ 15 

Various polycyclic aromatic PICs (8 constituents) 3 

dioxins/furans ( 17 constituents) See below 

1746-01-6 2,3,7,8-Tetrachlorodibenzo(p)dioxin (TCDD) I .84E-05 

19408-74-3 1,2,3 , 7 ,8,9-Hexachlorodibenzo(p )dioxin l .56E-05 

3268-87-9 Octachlorodibenzo(p )dioxin 7.82E-05 

35822-46-9 1,2 ,3, 4 ,6, 7, 8-Heptachlorodibenzo(p )dioxin 3.13E-05 

39001-02-0 Octachlorodibenzofuran 2.92E-04 

39227-28-6 l ,2,3,4,7,8-Hexachlorodibenzo(p )dioxin l .56E-05 

40321-76-4 1,2,3, 7 ,8-Pentachlorodibenzo(p )dioxin l .56E-05 

51207-31-9 2,3 , 7 ,8-Tetrachlorodibenzofuran l .24E-03 

55673-89-7 1,2,3 ,4,7,8,9-Heptachlorodibenzofuran l .12E-04 

57117-31-4 2,3 ,4, 7,8-Pentachlorodibenzofuran l.6 1E-03 

57117-41-6 1,2,3, 7 ,8-Pentachlorodibenzofuran 1.74E-03 

57117-44-9 1,2 ,3 ,6, 7, 8-H exachlorodibenzofuran 7.89E-04 

57653-85-7 1,2,3 ,6, 7,8-Hexachlorodibenzo(p )dioxin l.56E-05 

60851-34-5 2,3 ,4,6, 7 ,8-Hexachlorodibenzofuran 4.05E-04 

67562-39-4 1,2,3 ,4,6, 7 ,8-Heptachlorodibenzofuran 2 .3 IE-03 

70648-26-9 1,2,3,4,7,8-Hexachlorodibenzofuran 1.61 E-03 

72918-21-9 1,2,3, 7 ,8,9-Hexachlorodibenzofuran 3.55E-05 

a Stack concentrations are based upon historical laboratory and pilot testing performed in support of the WTP. 

b Except 4,6-Dinitro-o-cresol (534-52-1) which was detected in a VSL test (Envelope CI) at 295 µg/dscm. 

• 
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24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Table 10 Pretreatment Process Vessel Vent Entrainment Factors 

Vessel Vent Vessel Split Liquid 
Stream No. Process Vessels Fraction 

FRP04 FRP-VS L-00002ABCD 4.73E-08 

FEP04 FEP-VSL-000 17AB 5.58E-07 

FEPI0 FEP-VSL-00005 7.00E-08 

HLP07 HLP-VSL-00022 3.00E-07 

HLP04 HLP-VSL-00027 AB 2.25E-08 

HLP04 HLP-VSL-00028 2.25E-08 

UFP20 UFP-VSL-0O0OIAB 4.49E-07 

UFPII UFP-VSL-00002AB 4.45E-07 

UFP35 UFP-VSL-00062ABC 5. I 8E-07 

CXP02 CXP-VSL-00001 9.00E-08 

CXP02 CXP-VSL-00005 I .00E-06 

CNP16 CNP-BR.KPT-00002 I .00E-06 

CNPI6 CNP-VSL-00003 l .00E-06 

CNP16 CNP-VSL-00004 3.00E-07 

CRP07 CRP-VSL-00002 l .00E-06 

CXP27 CXP-VSL-00026ABC I .00E-06 

RDP02 RDP-VSL-00002ABC I .0OE-06 

TLP06 TLP-VSL-00009AB I.OOE-06 

TLPII TLP-VSL-00002 l.OOE-06 

TCPOI TCP-VS L-00001 l.00E-06 

PWD03 PWD-VSL-00015 l .96E-08 

PWD03 PWD-VSL-00016 l .96E-08 

PWD09 PWD-VSL-00033 I.00E-06 

PWD!l PWD-VSL-00043 1.65E-08 

PWD07 PWD-VSL-00044 1.3 1E-09 

RLD12 RLD-VSL-000 I 7 AB 1.00E-06 

RLD02 RLD-TK-00006AB 1.00E-06 
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Table 11 

24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Pretreatment Emissions Analysis Evaporators and Condensers Decontamination Factors 

Inorga nic 
FEP, CNP, TLP fEP,CNP, TLP 

Constituents• 
Ev.1iporator Condenser 

DF Reference DF Reference 

Silver I.OIE+-03 I 5.31E+02 I 

Aluminum l.52E+03 I 6.50E+-02 I 

Arsenic I.OIE+03 I 6.50E+-02 I 

Boron I.OIE+-03 I 5.65E+-02 I 

Barium I.OIE+OJ I 4.96E+02 I 

Bismuth 4.00E+-03 I 2.79E+-04 I 

Calciwn I.OOE+OJ I l.72E+O I I 

Cadmium 2.21E+04 I 6.SOE+-02 I 

Chloride 5.26E+02 I 7.70E+-03 I 

Chromium {hexavalent) 3.54E+04 I 5.32E+03 I 

Copper I.OIE+-03 I S.31E+02 I 

Flouride 2.43E+-04 I l.89E+03 I 

Iron l.OIE+-03 I 5.0IE+-02 I 

Mercwy l.OIE+-03 I 6.49E+-02 I 

Potassium 3.54E+-03 I 6.37E+-02 I 

Lithiwn 3.0JE+-04 I 6.26E+-02 I 

Magnesium l.OIE+-03 I 2.86E+-Ol I 

Manganese l.OI E+-03 I 6.09E+-02 I 

Sodium 3.0JE+-04 I 6.26E+02 I 

Nickel 2.95E+-04 I 6.50E+-02 I 

Nitrite 2.43E+-03 I l.04E+-04 I 

Nitrate 5.77E+02 I 1.04E+-04 I 

Hydroxide l.OIE+-03 I 6.50E+-02 I 

Phosphorous l.OIE+OJ I 2.JOE+-02 I 

Lead 4.00E+-03 I 2.79E+-04 I 

Phosphate l.OIE+OJ I 6.50E+02 I 

Total Sulfur l.OIE+OJ I 6.50E+02 I 

Silicon l.OIE+OJ I 2.30E+02 I 

Sulfate 1.42E+-03 I 4.21E+03 I 

Strontiwn (total) 2.32E+-05 I 1.17E+04 I 

Zinc 1.0IE+-03 I 6.17E+02 I 

Zirconium 1.0 IE+OJ I 5.0IE+02 I 

Berylliwn 1.0IE+OJ I 5.0IE+-02 I 

Cyanide l.OIE+-03 I 6.50E+-02 I 

Cobalt 1.0IE+-03 I 6.50E+02 I 

Molybdcnwn 4.00E+-03 I 2. 79E+-04 I 

Rhodium l.OIE+-03 I 5.0IE+-02 I 

Antimony 4.00E+-03 I 2.79E+04 I 

Selenium 2.43E+-04 I l.89E+03 I 

Tin 4.00E+OJ I 2. 79E+-04 I 

Tantalum l.OIE+-03 I 5.0IE+-02 I 

Thallium 2.43E+-04 I 1.89E+-03 I 

Uranium l.OIE+-03 I 6.SOE+-02 I 

Vanadium 4.00E+-03 I 2. 79E+-04 I 

Tungsten 1.0IE+-03 I 5.0IE+02 I 

Yttrium 2.32E+-05 I 1. I 7E+-04 I 

Hydrochloric Acid I I I I 

Hydrofluoric Acid I I I I 

Carbon monoxide I I I I 

Carbon dioxide I I I I 

Nioic oxide I I I I 

Nitrogen dioxide I I I I 

Sulfur dioxide I I I I 

Ammonia/ Ammonium I.II I 12.4 I 
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Table 11 

Notes: 

24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Pretreatment Emissions Analysis Evaporators and Condensers Decontamination Factors 

Radionuclide 
FEP, CNP, TLP HP,CNP, TLP 

Constituents~ 
Evaporator Condenser 

OF Reference OF Reference 

Americium-241 1.41E+o6 I 3. 18E+03 I 

Carbon-1 4 J.OIE+-03 I 6.50E+02 I 

Cobalt-60 I.IOE+OJ I 6.50E+02 I 

Curium-243 I.IOE+OJ I 6.50E+02 I 

Curium-244 I.IOE+-03 I 6.50E+02 I 

Ccsium-137 9.36E+07 I 2.34E+04 I 

Europium-152 1.41E+o6 I 3.18E+03 I 

Europium-154 l.41E+o6 I 3.18E+03 I 

Europium-155 l.41E+o6 I 3. JSE+-03 I 

Tritium I I I I 

lodinc- 129 4.33E+02 I 9. IOE+-02 I 

Nickcl-63 2.95E+04 I 6.SOE+-02 I 

Ncptuniurn-237 l.OIE+-03 I 6.50E+02 I 

Plutonium-238 3.74E+o6 I 3.12E+OJ I 

Plutonium-239 3.74E+o6 I 3.12E+03 I 

Plutonium-240 3.74E+o6 I 3.12E+03 I 

Plutonium-24 l 3. 74E+06 I 3.12E+OJ I 

Antimony-125 4.00E+-03 I 2.79E+04 I 

Samarium-15 1 l.74E+06 I 3.12E+03 I 

Tin-126 4.00E+OJ I 2.79E+04 I 

Stronriurn-90 2.32E+05 I 1.17E+04 I 

Tcchnctium-99 l.O IE+-03 I 6.50E+02 I 

Thoriurn-232 1.0IE+OJ I 6.49E+02 I 

Uranium-233 1.0IE+-03 I 6.49E+02 I 

Uranium-234 1.0 IE+OJ I 6.50E+o2 I 

Uraruum-235 I.OIE+-03 I 6.50E+o2 I 

Uranium-236 IOIE+-03 I 6.49E+02 I 

Uraruurn-238 I.OIE+OJ I 6.49E+02 I 

Yttrium-90 2.32E+05 I l.17E+04 I 

Rutheniurn-106 2.43E+04 I 1.89E+03 I 

Ccsium-134 9.36E+07 I 2.34E+04 I 

Barium-137m 9.36E+07 I 2.34E+04 I 

Plutonium-242 J .74E+06 I 3.12E+o3 l 

Radium-226 l.OIE+-03 I 5.0IE+02 I 

Uraniurn-232 1.0 IE+03 I 6.49E+o2 I 

Protactinium-231 l.OIE+oJ I 5.0IE+-02 I 

Nickcl-59 2.95E+04 I 6.50E+02 I 

Acriniurn-227 l.OIE+OJ I 5.0IE+-02 I 

Amcricium-243 1.41E+06 I J . IBE+OJ I 

Radium-228 l.OIE+OJ I 5.0IE+02 I 

Curiurn-242 1.IOE+OJ I 6.50E+02 I 

Thorium-229 l.OIE+OJ I 6.49E+02 I 

Zirconium-93 l.OIE+-03 I 5.0IE+02 I 

Niobium-93m J.OIE+-03 I 5.0IE+02 I 

Cadmium- I 13m 2.21E+04 I 6.50E+02 I 

Sclenium-79 2.43E+04 I 1.89E+o3 I 

Mercwy in the pretreatment off gas is assumed to be in the vapor phase. 

b 3 H and 
14

C are asswned to have the same DF as water and CO2, respectively; therefore. a OF of I has been specified for these constituents. 

Reference: 
I Tables 2.2-1 and 2.2-2 from the Flowshee1 Brues, Assumptioru, and ReqmremenlS . 24590-WTP-RPT-PT-02-005 . 
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24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Table 12 Pretreatment Emissions Analysis Equipment Decontamination Factors 

Inorganic 
PVPCa ustic 

PVPHEME 
PVV and PJV PVV and PJV PVP T hermal PVP Carbon Bed 

Scrubber Primary HEPA Secondary HEPA Oxidizer Adso rber 
PN Demister 

Constituents' 
DF DF Reference DF Reference DF Reference Reference DF Reference DF Reference DF Reference 

Silver 3.5 E 200 A 2 000 C 100 C I NIA I NIA 5 D 

Aluminum 3.5 E 200 A 2 000 C 100 C l NIA l NIA 5 D 

Arsenic 3.5 E 200 A 2 000 C 100 C l NIA l NIA 5 D 

Boron 3.5 E 200 A 2 000 C 100 C l NIA I NIA 5 D 

Barium 3.5 E 200 A 2 000 C 100 C l NIA l NIA 5 D 
Bismuth 3.5 E 200 A 2 000 C 100 C I NIA l NIA 5 D 

Calcium 3.5 E 200 A 2 000 C 100 C I NIA l NIA 5 D 
Cadmium 3.5 E 200 A 2 000 C 100 C l NIA l NIA 5 D 
Chloride 3.5 E 200 A 2 000 C 100 C l NIA l NIA 5 D 
Chromium (hexavalent) 3.5 E 200 A 2 000 C 100 C l NIA l NIA 5 D 
Conner 3.5 E 200 A 2 000 C 100 C l NIA l NIA 5 D 
Flouride 3.5 E 200 A 2 000 C 100 C l NIA I NIA 5 D 
Iron 3.5 E 200 A 2 000 C 100 C I NIA I NIA 5 D 
Mercury I NIA l NIA l NIA l NIA I NIA l NIA l NIA 
Potassium 3.5 E 200 A 2 000 C JOO C l NIA l NIA 5 D 
Lithium 3.5 E 200 A 2 000 C 100 C l NIA l NIA 5 D 
Magnesium 3.5 E 200 A 2 000 C 100 C I NIA I NIA 5 D 
Manganese 3.5 E 200 A 2 000 C 100 C I NIA I NIA 5 D 
Sodium 3.5 E 200 A 2 000 C 100 C I NIA I NIA 5 D 
Nickel 3.5 E 200 A 2 000 C 100 C I NIA l NIA 5 D 
Nitrite 3.5 E 200 A 2 000 C 100 C I NIA I NIA 5 D 
Nitrate 3.5 E 200 A 2 000 C 100 C I NIA I NIA 5 D 
Hydroxide 3.5 E 200 A 2 000 C 100 C l NIA I NIA 5 D 
Phosphorous 3.5 E 200 A 2 000 C 100 C I NIA I NIA 5 D 
Lead 3.5 E 200 A 2 000 C JOO C I NIA I NIA 5 D 
Phosphate 3.5 E 200 A 2 000 C 100 C I NIA l NIA 5 D 
Total Sulfur 3.5 E 200 A 2 000 C 100 C 1 NIA I NIA 5 D 
Silicon 3.5 E 200 A 2 000 C 100 C I NIA I NIA 5 D 
Sulfate 3.5 E 200 A 2 000 C 100 C I NIA 1 NIA 5 D 
Strontium (total) 3.5 E 200 A 2 000 C 100 C I NIA I NIA 5 D 
Zinc 3.5 E . 200 A 2 000 C 100 C I NIA I NIA 5 D 

Zirconium 3.5 E 200 A 2,000 C 100 C I NIA I NIA 5 D 

Beryllium 3.5 E 200 A 2,000 C 100 C I NIA l NIA 5 D 

Cyanide 3.5 E 200 A 2,000 C 100 C l NIA l NIA 5 D 

Cobalt 3 .5 E 200 A 2,000 C 100 C l NIA l NIA 5 D 

Molybdenum 3.5 E 200 A 2,000 C 100 C I NIA I NIA 5 D 

Rhodium 3.5 E 200 A 2,000 C 100 C I NIA I NIA 5 D 

Antimony 3.5 E 200 A 2,000 C 100 C I NIA I NIA 5 D 

Selenium 3.5 E 200 A 2,000 C 100 C I NIA I NIA 5 D 

Tin 3.5 E 200 A 2,000 C 100 C I NIA l NIA 5 D 

Tantalum 3.5 E 200 A 2,000 C 100 C I NIA I NIA 5 D 

Thall ium 3.5 E 200 A 2,000 C 100 C I NIA I NIA 5 D 

Uranium 3.5 E 200 A 2,000 C 100 C I NIA l NIA 5 D 

Vanadium 3.5 E 200 A 2,000 C 100 C l NIA I NIA 5 D 

Tungsten 3.5 E 200 A 2,000 C 100 C I NIA I NIA 5 D 

Yttrium 3.5 E 200 A 2,000 C 100 C I NIA I NIA 5 D 

Hydrochloric Acid 3 B l NIA I NIA I NIA l NIA I NIA l NIA 

Hydrofluoric Acid 3 8 l NIA I NIA l NIA I NIA I NIA l NIA 

Carbon monoxide l NIA l NIA I NIA I NIA I NIA I NIA I NIA 

Carbon dioxide I NIA I NIA I NIA I NIA I NIA I NIA l NIA 

Nitric oxide 1. 8 E I NIA I NIA I NIA l NIA I NIA I NIA 

Nitrogen dioxide 1.8 E I NIA I NIA I NIA I NIA I NIA I NIA 

Sulfur dioxide 3 8 l NIA l NIA l NIA I NIA I NIA l NIA 

Ammonia/Ammonium 3 8 I NIA l NIA l NIA I NIA l NIA l NIA 
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Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Table 12 Pretreatment Emissions Analysis Equipment Decontamination Factors 

PVP Caustic 
PVP HEME 

PVVand PJV PVVand PJV PVP Thermal PVP Ca rbon Bed 
PJV Demister Radionucl ide 

Scrubber Primary HEPA Seconda ry HE PA Oxidizer Adso rber 
Constituents" 

DF Reference DF Reference DF Reference DF Reference DF Reference DF Reference DF Reference 

Americium-241 3.5 E 200 A 2,000 C 100 C I NIA I NIA 5 D 

Carbon-14 l NIA I NIA I NIA l NIA I NIA I NIA I NIA 

Cobalt-60 3.5 E 200 A 2 000 C JOO C I NIA I NIA 5 D 
Curium-243 3.5 E 200 A 2 000 C JOO C I NIA l NIA 5 D 
Curium-244 3.5 E 200 A 2 000 C 100 C I NIA I NIA 5 D 
Cesium-137 3.5 E 200 A 2 000 C JOO C I NIA I NIA 5 D 
Europium-15 2 3.5 E 200 A 2,000 C 100 C I NIA I NIA 5 D 
Eurooi um- 154 3.5 E 200 A 2 000 C 100 C I NIA I NIA 5 D 
Eurooium- 155 3.5 E 200 A 2 000 C 100 C I NIA I NIA 5 D 
Tritium I NIA I NIA I NIA I NIA I NIA I NIA I NIA 

lodine-129 3.5 E I NIA I NIA I NIA I NIA I NIA I NIA 
Nickel-63 3.5 E 200 A 2 000 C 100 C I NIA I NIA 5 D 
Neotunium-237 3.5 E 200 A 2 000 C 100 C I NIA I NIA 5 D 
Plutonium-238 3 .5 E 200 A 2 000 C JOO C I NIA I NIA 5 D 
Plutonium-239 3 .5 E 200 A 2 000 C JOO C I NIA I NIA 5 D 
Plutonium-240 3 .5 E 200 A 2 000 C JOO C I NIA I NIA 5 D 
P lutonium-241 3. 5 E 200 A 2 000 C 100 C I NIA I NIA 5 D 
Antimonv-125 3.5 E 200 A 2 000 C 100 C I NIA I NIA 5 D 
Samarium-151 3.5 E 200 A 2 000 C 100 C I NIA I NIA 5 D 
Tin- 126 3.5 E 200 A 2 000 C 100 C I NIA I NIA 5 D 
Strontium-90 3.5 E 200 A 2 000 C 100 C I NIA I NIA 5 D 
Technetium-99 3.5 E 200 A 2 000 C 100 C I NIA I NIA 5 D 
Thorium-232 3.5 E 200 A 2 000 C 100 C I NIA I NIA 5 D 
Uranium-233 3.5 E 200 A 2 000 C 100 C I NIA I NIA 5 D 
Uranium-234 3.5 E 200 A 2 000 C 100 C I NIA I NIA 5 D 
Uranium-235 3.5 E 200 A 2 000 C 100 C I NIA I NIA 5 D 
Uranium-236 3.5 E 200 A 2 000 C 100 C l NIA I NIA 5 D 
Uranium-23 8 3.5 E 200 A 2 000 C 100 C I NIA I NIA 5 D 
Yttrium-90 3.5 E 200 A 2 000 C 100 C I NIA I NIA 5 D 
Ruthenium- I 06 3.5 E 200 A 2 000 C 100 C I NIA I NIA 5 D 
Cesium- 134 3.5 E 200 A 2 000 C 100 C I NIA I NIA 5 D 
Barium-l37m 3.5 E 200 A 2 000 C 100 C I NIA I NIA 5 D 
Plutonium-242 3.5 E 200 A 2 000 C 100 C I NIA I NIA 5 D 
Radium-226 3.5 E 200 A 2 000 C 100 C I NIA I NIA 5 D 
Uranium-232 3.5 E 200 A 2 000 C 100 C I NIA I NIA 5 D 
Protactinium-23 I 3.5 E 200 A 2 000 C 100 C I NIA I NIA 5 D 
Nickel-59 3.5 E 200 A 2 000 C 100 C I NIA I NIA 5 D 
Actinium-227 3.5 E 200 A 2 000 C 100 C I NIA I NIA 5 D 
Americium-243 3.5 E 200 A 2000 C 100 C I NIA I NIA 5 D 
Radium-228 3.5 E 200 A 2 000 C 100 C I NIA I NIA 5 D 
Curium-242 3.5 E 200 A 2000 C 100 C I NIA I NIA 5 D 
Thorium-229 3.5 E 200 A 2000 C 100 C I NIA I NIA 5 D 
Zirconium-93 3.5 E 200 A 2000 C 100 C I NIA l NIA 5 D 
Niobium-93m 3.5 E 200 A 2000 C 100 C I NIA I NIA 5 D 
Cadmium- I l3m 3. 5 E 200 A 2000 C 100 C I NIA I NIA 5 D 
Selenium-79 3.5 E 200 A 2 000 C 100 C I NIA I NIA 5 D 

Notes: 
a Mercury in the pretreatment ofTgas is assumed to be in the vapor phase. 

b 1H and ''care assumed to have the same OF as water and C01, respectively; therefore, a OF of I has been specified for these constituents . 

Reference: 
A 24590-PTF-3YD-PVP-OOOOI , System Description fo r Pre/rea/ment Vessel Vent Process System, PVP, section 6.2.4 for HEME. 
B Assumption. 
C Based on the Best Available Radionuclide Control Technology Analysis for the WTP , 24590-WTP-RPT-ENV-OJ-004 
D 24590-PTF-3YD-P JV-0000 I , System Description for PTF Pulse Jet Ventilation System (P J V), section 7.2. 
E From 24590-PTF-MKD-PVP-00002, Mechanical Data Sheet, PTF Vessel Vent Caustic Scrubber. 
NI A No removal is expected for this constituent. 
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CAS Registry 
Number 

100-00-5 
100-21-0 
100-41-4 
100-42-5 
10061-01-5 
10061-02-6 
101-55-3 
101-84-8 
106-35-4 
106-42-3 
106-46-7 
106-88-7 
106-93-4 
106-97-8 
106-99-0 
107-02-8 
107-05-1 
107-06-2 
107-12-0 
107- 13-1 
107-18-6 
107-3 1-3 
107-66-4 
107-87-9 
108-03-2 
108-05-4 
108-1 0-1 
108-20-3 
108-38-3 
I 08-39-4 
108-87-2 
108-88-3 
108-90-7 
108-93-0 
108-94-1 
108-95-2 

24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Summary of Pretreatment Off gas Treatment Equipment DFs for Organic CO PCs 

PT All PT Carbon PT 
Caustic PT All HEPAs HEPAs PT Thermal Bed PJM/RFD 

Phase Scrubber HEME (First) (Second) Oxidizer Adsorber Demister 
Compound f a b C C d d e 

1p-Nitrochlorobenzene Vapor I l I I 10,000 5 I 
IP-Phthalic acid Vapor I I I I 20 50 I 
Ethyl benzene VaPor I 1 I I 10,000 1 I 
Stvrene Vapor I I I I 10,000 I I 
cis-1,3-Dichloropropene Vapor I I I I 100 I I 
trans-1 ,3-Dichloropropene VaPor I 1 I I 50 I I 
4-Bromophenylphenyl ether VaPor I I I I 3,33333333 50 I 
Diphenyl ether VaPor I I I I 50 5 I 
3-Heptanone Vapor I I I I 10,000 I I 

IP-Xylene (Dimethyl benzene) Vapor I I I I 1,000 I I 
1,4-Dichlorobenzene Vapor I I I I 50 2 I 
1,2-Eooxvbutane Vapor I I I I 10,000 I I 
Ethylene dibromide (Dibromethane) Vapor I I I I I 10 I 
Butane Vapor I I I I 10,000 I I 
1,3-Butadiene VaPor I I I I 10,000 I I 
Acrolein VapQr I I I I 10,000 I I 
3-Chloropropene (Ally! chloride) Vapor I I I I 10,000 I I 
1,2-Dichloroelhane (Ethylene chloride) Vaoor I I I I 10,000 I I 
Propionitrile Vapor I I I I 1,000 I I 
Acrylonitrile Vaoor I I I I 10,000 I I 
2-Propene-1-ol Vapor I I I I 10,000 I I 
Formic acid, methyl ester Vapor I I I I 10,000 I I 
Dibutylphosphate Particle-bound 1/3 .5 1/200 1/2000 1/100 1,000 I 1/5 
2-Pentanone Vapor I I I I 10,000 I I 
1-Nitropropane Vapor I I I I 10,000 I I 
Vinyl acetate Vapor I I I I 10,000 I I 
Hexone (4-Methyl-2-pentanone or MIBK) Vapor I I I I 10,000 I I 
Bis(isopropyl)ether Vapor I I I I 10,000 I I 
m-Xylene (Dimethyl benzene) Vapor I I I I 1,000 I I 
m-Cresol Vapor I I I I 1,000 2 I 
Methylcyclohexane Vapor I I I I 10,000 I I 
Toluene Vapor I I I I 10,000 I 1 
Chlorobenzene Vapor I I I I 20 5 I 

Cyclohexanol VaPor I I I I 10,000 2 I 
Cvclohexanone VaPor I I I I 10,000 2 I 
Phenol VaPor I I I I 10 20 I 
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CAS Registry 
Number 

109-66-0 
109-99-9 
110- 12-3 
110-43-0 
110-54-3 
11 0-62-3 
110-82-7 
11 0-83-8 
11 0-86-1 
111-65-9 
111 -76-2 
111 -84-2 
11 7-81-7 
11 7-84-0 
120-1 2-7 
120-82- 1 
120-83-2 
121-44-8 
121-69-7 
122-39-4 
123-19-3 
123-38-6 
123-5 1-3 
123-86-4 
123-91- 1 
126-73-8 
126-98-7 
127-1 8-4 
127-1 9-5 
128-37-0 
129-00-0 
1321-64-8 
132 1-65-9 
132-64-9 
1335-87- 1 
1335-88-2 

24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Summary of Pretreatment Offgas Treatment Equipment DFs for Organic CO PCs 

PT All PT Carbon PT 
Caustic PT All HEPAs HEPAs PT Thermal Bed PJM/RFD 

Phase Scrubber HEME (First) (Second) Oxidizer Adsorber Demister 
Compound f a b C C d d C 

n-Pentane Vapor 1 I I I 10,000 I 1 
Tetrahydrofuran Vapor I I 1 I 10,000 I I 
5-Methvl-2-hexanone Vapor 1 I I I 10,000 I 1 
2-Heptanone Vaoor I I I l 10,000 I I 
n-Hexane Vapor I I I 1 10,000 I 1 
n-Valeraldehyde Vapor I 1 I I 10,000 I I 
Cvclohexane Vapor I 1 I I 10,000 I 1 
Cyclohexene Vapor 1 I 1 I 10,000 1 I 
Pvridine Vapor I I I I 10,000 I I 
n-Octane Vapor I 1 I I 10,000 I 1 
Ethylene glycol monobutyl ether Vaoor I I I I 10,000 2 I 
n-Nonane Vapor I I I I 10,000 2 I 
Bis(2-ethylhexyl)phthalate (DEHP) Particle-bound 1/3.5 11200 1/2000 1/ 100 10,000 5 115 
n-Dioctyl phthalate Particle-bound 1/3.5 1/200 1/2000 1/ 100 10,000 5 1/5 
Anthracene Particle-bound 1/3.5 1/200 1/2000 1/100 1,000 5 1/5 
1,2,4-Trichlorobenzene Vaoor I 1 1 1 100 5 I 
2,4-Dichlorophenol Vapor I I I I 3.33333333 50 1 
Triethylamine Vapor I I I 1 10,000 I I 
Dimethvlani line Vapor I I I I 10,000 2 I 
N,N-Diphenylamine Vapor I I I 1 50 5 I 
4-Heptanone Vapor 1 I I 1 10,000 1 I 
n-Propionaldehyde Vapor I I I I 10,000 I I 
3-Methyl- 1-butanol Vapor I I I I 10,000 I I 
Acetic acid n-butyl ester Vaoor I I I I 10,000 I 1 
1,4-Dioxane Vapor I I 1 I 10,000 I I 
Tributyl phosphate Particle-bound 113 .5 1/200 1/2000 1/100 10,000 5 1/5 
2-Methyl-2-propenenitrile (Methacrylonitri le) Vapor I 1 I I 10,000 1 I 
Perchloroethylene (letrachloroethylene) Vaoor I I I I 1 IO I 
N,N-Dirnethylacetamide Vapor I 1 1 1 10,000 2 I 
2,6-Bis(tert-butyl)-4-methylphenol Vapor 1 I 1 I 10,000 5 1 
Pyrene Particle-bound 1/3 .5 1/200 1/2000 1/ 100 3.33333333 50 1/5 
Pcntachloronaphthalene Particle-bound 1/3 .5 1/200 1/2000 1/ 100 3.33333333 50 115 
Trichloronaohthalene Particle-bound 1/3.5 1/200 1/2000 1/100 3.33333333 50 1/5 
Dibenzofuran Particle-bound 1/3.5 1/200 1/2000 1/100 3.33333333 50 1/5 
Hexachloronaphthalene Particle-bound 1/3 .5 1/200 1/2000 1/ 100 3.33333333 50 1/5 
Tetrachloronaphthalene Particle-bound 113.5 1/200 1/2000 1/100 3.33333333 50 1/5 
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1336-36-3 
141 -78-6 
14 1-79-7 
142-82-5 
144 -62-7 
156-60-5 
1634-04-4 
189-55-9 
189-64-0 
191-24-2 
191-30-0 
192-65-4 
193-39-5 
206-44-0 
208-96-8 
2234-1 3-1 
224-42-0 
226-36-8 
25551 -13-7 
26140-60-3 
27 154-33-2 
287-92-3 
3697-24-3 
3825-26-1 
4170-30-3 
50-00-0 
50-32-8 
53-70-3 
540-59-0 
540-84- 1 
541-73- 1 
56-23-5 
563-80-4 
56-49-5 
57- 14-7 
58-90-2 

24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Summary of Pretreatment Off gas Treatment Equipment DFs for Organic CO PCs 

PT All PT Carbon PT 
Caustic PT AII HEPAs HEPAs PT Thermal Bed PJM/RFD 

Phase Scrubber HEME (First) (Second) Oxidizer Adsorber Demister 

Compound f a b C C d d e 
Polychlorinated biphenyls (PCBs) Vapor 1 1 1 I 3.33333333 50 1 
Acetic acid ethyl ester (Ethyl acetate) Vaoor I I I 1 10,000 1 I 
4-Methyl-3-penten-2-one Vaoor I 1 I 1 10,000 I I 
n-Heptane Vapor I 1 1 I 10,000 1 I 
Oxalic acid Vapor 1 1 1 1 10 20 1 
trans-1,2-Dichloroethylene Vapor I 1 1 I 10,000 I I 
Methyl tert-butvl ether Vaoor I I 1 1 10,000 I 1 
Dibenzof a,ilpyrene Particle 3.5 200 2000 100 3.33333333 50 5 
Dibenzof a,h lovrene Particle 3.5 200 2000 100 3.33333333 50 5 
Benzo(g,h,Doervlene Particle-bound 1/3.5 1/200 1/2000 1/100 3.33333333 50 1/5 
Benzo[ a,ilovrene Particle 3.5 200 2000 100 3.33333333 50 5 
Dibenzof a,e lpyrene Particle 3.5 200 2000 100 3.33333333 50 5 
lndeno( 1,2,3-cd\nvrene Particle 3.5 200 2000 100 3.33333333 50 5 
Fluoranthene Particle-bound 1/3.5 1/200 1/2000 1/100 3.33333333 50 1/5 
Acenaohthylene Vaoor I I I I 3.33333333 50 1 
Octachloronaphthalene Particle-bound 1/3.5 1/200 1/2000 1/100 3.33333333 50 115 
Dibenzfa. ilacridine Particle-bound 1/3 .5 1/200 1/2000 1/100 3.33333333 50 1/5 
Dibenz[ a,h ]acridine Particle-bound 1/3 .5 1/200 112000 1/ 100 3.33333333 50 115 
Trimethyl benzene Vaoor I I 1 I 1,000 2 I 
Terohenyls Particle-bound 1/3.5 1/200 112000 1/ 100 3.33333333 50 1/5 
Trichlorofluoroethane Vapor I I I 1 I 10 I 
Cyclopentane Vapor 1 1 I I 10,000 I I 
5-Methylchrvsene Particle-bound 1/3.5 1/200 1/2000 11100 3.33333333 50 1/5 
Ammonium perfluorooctanoate Vapor 1 I I 1 3.33333333 50 I 
2-Butenaldehyde (2-Butenal) Vapor I I I I 10,000 I I 
Formaldehyde Vaoor I 1 I I 10,000 1 1 
Benzo(a)ovrene Particle-bound 113 .5 1/200 1/2000 1/100 3.33333333 50 1/5 
Dibenzo(a,h)anthracene Particle-bound 1/3.5 1/200 1/2000 1/ 100 3.33333333 50 1/5 
1,2-Dichloroethylene Vapor 1 I 1 1 10,000 I 1 
2,2,4-Trirnethylpentane Vapor 1 I I 1 10,000 1 I 
1,3-Dichlorobenzene Vaoor I 1 1 I 50 2 I 
Carbon tetrachloride Vapor I I I 1 I 5 I 
3-Methyl-2-butanone Vapor 1 1 I I 10,000 I I 
3-Methylcholanthrene Particle-bound 1/3.5 1/200 1/2000 1/100 3.33333333 50 1/5 
I, 1-Dimethylhydrazine Vapor I I I I 10,000 I 1 
2,3,4,6-Tetrachloroohenol Vapor 1 1 I 1 3.33333333 10 1 
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591-78-6 
59-50-7 
59-89-2 
602-87-9 
60-29-7 
603-34-9 
60-34-4 
60-35-5 
621-64-7 
624-83-9 
627-1 3-4 
62-75-9 
630-20-6 
64-1 7-5 
64-18-6 
64-19-7 
67-56-1 
67-63-0 
67-64-1 
67-66-3 
67-72-1 
684-1 6-2 
71-23-8 
71-36-3 
71-43-2 
71-55-6 
74-83-9 
74-87-3 
74-97-5 
74-99-7 
75-00-3 
75-01-4 
75-05-8 
75-07-0 
75-09-2 
75-1 2-7 

24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Summary of Pretreatment Off gas Treatment Equipment DFs for Organic CO PCs 

PT All PT Carbon PT 
Caustic PT AIIHEPAs HEPAs PT Thermal Bed PJM/RFD 

Phase Scrubber HEME (First) (Second) Oxidizer Adsorbcr Demister 
Compound f a b C C d d e 

2-Hexanone Vapor I I I I 1,000 I I 
4-Chloro-3-methylphenol Vapor I I I I 3.33333333 20 I 
N-Nitrosomorpholine Vapor I I I I 10,000 2 I 
5-Nitroacenaphthene Particle-bound 1/3.5 1/200 1/2000 1/100 3.33333333 50 1/5 
Ethyl ether Vapor I I I I 10,000 I I 
Triphenylamine Vapor I I I I 3.33333333 50 I 
Methylhydrazine Vapor I I I I 10,000 I I 
Acetamide Vapor I I I I 10,000 2 I 
Di-n-Propylnitrosamine Vaoor I I I I 10,000 2 I 
Methyl isocyanate Vapor I I I I 1,000 I I 
Nitric acid, propyl ester Vapor I I I I 10,000 I I 
N-N itroso-N ,N-dimethylamine Vapor I I I I 10,000 2 I 
I, I, 1,2-Tetrachloroethane Vapor I I 1 I I JO I 
Ethyl alcohol Vapor I I I I 10,000 I 1 
Fonnic acid Vapor 1 I I I 10,000 1 1 
Acetic acid Vapor I I 1 1 10,000 1 I 
Methyl alcohol (Methanol) Vapor I 1 1 I 10,000 1 I 
2-Propyl alcohol (Isopropanol) Vapor I 1 I I 10,000 I I 
2-Propanone (Acetone) Vapor I I I I 10,000 I I 
Chloroform Vapor I I I I I 2 I 
Hexachloroethane Vapor I I I I I 50 I 
Hexafluoroacetone Vapor I I I I I I I 
n-Propyl alcohol Vapor I I I I 10,000 I I 
n-Butyl alcohol Vapor I I I I 10,000 I I 
Benzene Vapor I I I 1 100 1 I 
Methyl chloroform (I , I , I-Trichloroethane) Vapor I I I I 1,000 1 1 
Bromomethane (Methyl bromide) Vapor 1 I I I 1,000 I 1 
Chloromethane (Methyl chloride) Vapor 1 I I I 20 1 1 
Bromochloromethane Vapor I I I I 1 2 1 
Methylacetvlene Vapor 1 I I 1 10,000 I 1 
Chloroethane Vapor I I 1 I 1,000 I I 
Vinyl chloride (1-Chloroethene) Vapor I I I I 10,000 I I 
Acetonitrile Vapor I I I I 1,000 I I 
Acetaldehyde Vapor I I I I 10,000 I I 
Dichloromethane (Methylene chloride) Vapor I I I I 50 I I 
Formamide Vapor I I I I 10,000 I I 
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75- 15-0 
75-21-8 
75-27-4 
75-34-3 
75-35-4 
75-43-4 
75-45-6 
75-50-3 
75-52-5 
75-55-8 
75-61-6 
75-63-8 
75-65-0 
75-69-4 
75-7 1-8 
76-03-9 
76- 11 -9 
76-12-0 
76-1 3-1 
76- 14-2 
76- 15-3 
78-83-1 
78-87-5 
78-92-2 
78-93-3 
79-00-5 
79-01-6 
79-09-4 
79-1 0-7 
79-20-9 
79-34-5 
83-32-9 
84-66-2 
84-74-2 
85-0 1-8 
85-68-7 

24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Summary of Pretreatment Off gas Treatment Equipment DFs for Organic CO PCs 

PT All PT Carbon PT 
Caustic PT AIIHEPAs HEPAs PT T hermal Bed PJM/RFD 

Phase Scrubber HEME (First) (Second) Oxidizer Adsorber Demister 
Compound f a b C C d d e 

Carbon disu lfide Vapor I I I I 10,000 I I 
Ethylene oxide (Oxirane) Vapor I 1 I I 10,000 I 1 
Bromodichloromethane Vapor I I 1 I 1 5 1 
1, 1-Dichloroethane Vapor 1 I I I 10,000 1 1 
I, 1-Dichloroethene (Vinvlidene chloride) Vapor 1 1 1 1 10,000 1 1 
Dichlorofluoromethane Vapor 1 I 1 1 1,000 I I 
Chlorodifluoromethane Vapor 1 1 1 1 50 I I 
Trimethylarnine Vapor I 1 I 1 10,000 I I 
N itromethane Vapor 1 1 I I 10,000 I I 
2-Methvlaziridine Vapor I I I I 10,000 I I 
Difluorodibromomethane Vapor I 1 1 1 1 1 1 
Tri fluorobromomethane Vapor I 1 1 1 1 1 1 
2-Mcthvl-2-propanol Vapor I I I I 10,000 I 1 
Trichlorofluoromethane Vapor 1 I I 1 1 1 I 
Dichlorodifluoromethane Vapor 1 I 1 1 1 I I 
Trichloroacetic acid Vapor 1 I I I I 50 I 
1, I, 1,2-Tetrachloro-2,2-dilluoroethane Vapor I 1 I I 20 5 1 
1, 1,2,2-Tetrachloro- 1,2-di lluorocthane Vapor 1 I I I 20 5 I 
1,2,2-Trichloro- l , 1,2-trifluoroethane (Freon 11 3) Vapor I I 1 I 20 2 1 
1,2-Dichloro- l , 1,2,2-tetralluoroethane Vapor I I I 1 1 I 1 
Chloropentafluoroethane Vapor I 1 1 1 I 1 I 
2-Methylpropyl alcohol (Isobutyl alcohol) Vapor I I I I 10,000 1 1 
l ,2-Dichloropropanc Vapor 1 I I I 1,000 1 I 
1-Methylpropyl alcohol (2-Butanol) Vapor I I I I 10,000 I 1 
Methyl ethyl ketone (MEK, 2-Butanone) Vapor I I 1 I 1,000 I I 
I, 1,2-Trichloroethane Vapor I I I I 10,000 1 I 
Trichloroethylene Vapor I I 1 1 10,000 1 1 
Propionic acid Vapor I I I I 10,000 I I 
2-Propenoic acid Vapor I 1 1 1 10,000 I 1 
Methyl acetate Vapor 1 1 I 1 10,000 I 1 
I, 1,2 2-Tetrachlorocthane Vapor 1 I 1 1 1 10 1 
Acenaphthcnc Vapor 1 I I I 3.33333333 50 1 
Diethyl phthalate Vapor I I 1 I 10,000 5 1 
Dibutyl phthalate Particle-bound 1/3.5 1/200 1/2000 1/100 10,000 5 1/5 
Phenanthrenc Particle-bound 1/3.5 1/200 1/2000 1/100 3.33333333 50 1/5 
Butvlbenzvl ohthalate Particle-bound 1/3.5 1/200 1/2000 1/100 10,000 5 115 
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Table 13 Summary of Pretreatment Off gas Treatment Equipment DFs for Organic CO PCs 

PT All 
Caustic PT A II HEPAs HEPAs 

CAS Registry Phase Scrubber HEME (First) (Second) 
Number Compound f a b C C 

86-73-7 Fluorene Vaoor I I I I 
87-68-3 Hexachlorobutadiene Vapor I I I I 
88-06-2 2, 4,6-Trichlorophenol Vapor I I I I 
88-72-2 2-Nitrotoluene Vapor I I I I 
88-75-5 2-Nitrophenol Vapor I I I I 
88-89-1 Picric acid Particle-bound 1/3.5 1/200 1/2000 1/100 
9 1-20-3 Naphthalene Vapor I I I I 
91-22-5 Quinoline Vapor I I I I 
91-58-7 2-Chloronapthalene Vapor I I I I 
92-52-4 I, I. -Bi phenyl Vapor I I I 1 
92-93-3 4-Nitrobiphenyl Particle-bound 1/3.5 1/200 1/2000 1/100 
95-13-6 Indene Vaoor I I l 1 
95-47-6 o-Xylene Vapor l I 1 I 
95-48-7 o-Creso1 (2-Methylphenol) Vapor 1 I I 1 
95-49-8 2-Chlorotoluene Vapor I I I 1 
95-50- 1 o-Dichlorobenzene (1,2-Dichlorobenzene) Vapor I I 1 I 
95-57-8 2-Chlorophenol Vapor 1 I 1 1 
95-95-4 2, 4,5-Trichlorophenol Vapor I 1 l I 
96-22-0 3-l'entanone Vaoor I I I 1 
96-69-5 Bis(3-tert-butyl-4-hydroxy-6-methyl-phenyl)sulfide Vapor I I 1 I 
98-5 1- 1 I p-tert-Butvltoluene Vapor I I I I 
98-82-8 Cumene Vapor I I I I 
98-83-9 alpha-Methvlstvrene Vapor I I I I 
98-86-2 .. Acetophenone Vapor I I I I 
98-95-3 Nitrobenzene Vapor 1 I I I 

a From 24590-PTF-MKD-PVP-00002, Mechanical Data Sheel, PTF Vessel Vent Caustic Scrubber. 
b Based on 24590-PTF-3YD-PVP-0000I , System Description for Pretreatment Vessel Vent Process System , PVP, Section 6.2.4. 
c Based on the Best Available Radionuclide Control Technology Analysis for the WTP , 24590-wrP-RPT-ENV-0 1-004, Rev I. 
d Based on results presented in Appendix H. 
e From 24590-PTF-3YD-PJV-0000 I, Sys/em Description for PTF Pulse Jet Ventilation System (P JV) , Section 7.2 

PT Thermal 
Oxid izer 

d 
3.33333333 

50 
3.33333333 

10,000 
3.33333333 

10,000 
1,000 

10,000 
3.33333333 

1,000 
3.33333333 

1,000 
10,000 
1,000 

10,000 
50 

10,000 
3.33333333 

10,000 
3.33333333 

10,000 
10,000 

100 
100 

10,000 

PT Carbon 
Bed 

Adsorber 
d 
50 
5 

50 
2 

20 
5 
2 
2 

50 
5 

50 
2 
1 
2 
2 
2 
2 

50 
I 

50 
2 
2 
2 
2 
2 

f Particle-bound consituents have both vapor and particle DFs. The amount of the constituent in each phase is determined by the constituent's Fv value. 

PT 
PJM/RFD 
Demister 

e 
I 
I 
I 
I 
I 

1/5 
I 
I 
I 
I 

1/5 
I 
1 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Table 14 LAW Vitrification Emissions Analysis Equipment Decontamination Factors 

Melter SBS WESP HEPA (Second) 
LAW S-AC Thermal 

NOxSCR 
LAW Caustic 

Inorganic Constituents 
HEPA (First) 

Column Cat Ox Scrubber 
DF Ref DF Ref DF Ref DF Ref DF Ref DF Ref DF Ref DF Ref DF Ref 

Silver 30 (I) 1.8 (I) 50 (I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 
Aluminum 100 (I) 40 (I) 11 (I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 
Arsenic 6 (I) 4.8 ( I ) 20 (I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 
Boron . 30 (I) 16.1 (I) I I (1) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 
Barium 100 (I) 90 (I) 12 (I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 
Bismuth 80 ( I ) 2.6 (I) 30 (I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 
Calcium 75 (I) 20 (I) 11 ( I ) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 
Cadmium 10 ( I ) 1.6 (I ) 80 ( I ) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 
Chloride 1.9 ( I ) 3.4 (I) 20 (I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 
Chromium (hexavalent) 4 1 (I) 3.4 (I) 13 (I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 
Copper 200 (I) 2.9 (1) 30 (I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 
Flouride 4 (I) 4.8 (I) 20 ( I ) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 
Iron 200 (I) 40 ( I ) I I (I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 
Mercury I (I) 3.7 (I) I (I) I (2) I (2) 100 (8) I ( !) I ( I ) I (I) 

Potassium 20 (I) 1.7 (I) 60 (I) 2,000 (2) JOO (2) I (S) I (5) I (5) I (6) 
Lithium 100 (I) 2.1 ( I ) 40 ()) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 
Magnesium 200 ( I ) 3.6 (I) 10 (I) 2,000 (2) 100 (2) I (5) 1 (5) I (5) 1 (6) 
Manganese 75 (1) 30 (I) 10 (I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 
Sodium 100 (I) 2.6 (I) 30 (I) 2,000 (2) 100 (2) I (5) 1 (5) I (5) I (6) 
Nickel 89 (1) 4 (I) 20 (I) 2,000 (2) JOO (2) I (5) I (5) I (5) I (6) 
Nitrite Destroyed (I) 6.5 (I) 20 (I) 2,000 (2) 100 (2) I (5) 1 (5) I (5) I (6) 
Nitrate Destroyed ( I ) 6.5 (I) 20 (I) 2,000 (2) 100 (2) I (5) I (5) I (S) I (6) 
Hydroxide 1 (I) 6.5 (1) 20 (I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 
Phosphorous 40 (I) 1.7 ( I ) 20 (I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 
Lead 82 (I) 2.3 (I) 36 (1) 2,000 (2) 100 (2) I (5) 1 (5) I (5) I (6) 
Phosphate 40 (I) 1.7 (I) 20 (I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 
Total Sulfur Calculated (I) 20 ( I ) I (1) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 
Silicon 300 (I) 30 (J) II (1) 2,000 (2) 100 (2) I (5) I (5) 1 (5) I (6) 
Sul fate Calculated ( I) 5.6 (I) 20 (I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 
Strontium (total) 100 (I ) 40 (I) 11 (I) 2,000 (2) 100 (2) 1 (5) I (5) I (5) I (6) 
Zi nc 100 (I) 17.7 (I) 11 (I) 2,000 (2) 100 (2) 1 (5) I (5) I (5) I (6) 
Zirconium 300 (I) 16.7 (I) 10 (I) 2,000 (2) 100 (2) I (S) I (5) 1 (5) 1 (6) 
Beryll ium 200 (I) 40 ( I ) 11 (I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 
Cyanide 40 ( I ) 6.5 (I) 20 (1) 2,000 (2) 100 (2) I (5) I (S) I (5) I (6) 
Cobalt 200 (I) 3.2 ( I) 20 (I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 
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Melter SBS WESP HEPA (First) HEPA (Second) 
LAWS-AC Thermal 

NOx SCR 
LAW Caustic 

Inorganic Constituents Column Cat Ox Scrubber 
DF Ref DF Ref DF Ref DF Ref DF Ref DF Ref DF Ref DF Ref DF Ref 

Molybdenum 80 (I) 8.7 (I) 480 (I) 2,000 (2) 100 (2) 1 (5) 1 (5) I (5) I (6) 
Rhodium 53 ( 1) 3.3 ()) 480 (I) 2,000 (2) 100 (2) I (5) 1 (5) I (5) 1 (6) 
Ant imony 80 ( 1) 3.7 ( 1) 12 (I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 
Selenium 1.7 (I) 8.4 (I) 100 (I) 2,000 (2) 100 (2) I (5) I (5) 1 (5) 1 (6) 
Ti n 200 (I) 40 ( 1) 11 (I) 2,000 (2) 100 (2) I (5) 1 (5) 1 (5) I (6) 
Tanta lum 250 ( I) 73 (I) 50 (I) 2,000 (2) JOO (2) I (5) I (5) I (5) I (6) 
Thall ium 6 ( 1) 73 (I) 100 (I) 2,000 (2) 100 (2) I (5) I (5) 1 (5) I (6) 

Uranium 200 (I) 40 (I ) 11 (I ) 2,000 (2) 100 (2) I (5) I (5) I (5) 1 (6) 
Vanadium 80 ( I ) 5 (I ) 860 (I ) 2,000 (2) 100 (2) I (5) 1 (5) 1 (5) 1 (6) 
Tungsten 250 (I) 73 ()) 50 (I) 2,000 (2) 100 (2) I (S) I (S) I (5) I (6) 
Yttrium 100 ( I ) 40 ( I ) II (I ) 2,000 (2) 100 (2) I (5) 1 (5) I (5) I (6) 
Carbon monoxide Produced (I) 1 (I) I (I) I (2) I (2) I ( 11 ) 20 (10) I ( 11 I ( I 1) 
Carbon Dioxide Produced (I) I (I) I (I) I (2) I (2) I (1 1' I (11) 1 (I I ) I (7) 

N itric Oxide Produced (I) I (I) l (I) I (2) I (2) I (1 1' l (1 1) 20 (9) I. l (7) 
Nitrogen Dioxide Produced (I) l ()) 1 (I) I (2) I (2) I (1 1' l (1 1) 20 (9) I. l (7) 
Hydrochloric Acid Produced (I) l (I) 1.3 (l) I (2) 1 (2) 33 .3 (8) I (1 1) I ( 11 I. I (7) 
Hydrofluoric Acid Produced ( I) 2 (I ) I. l (I ) I (2) 1 (2) 33 .3 (8) I (I l ) l ( I l ) I. I (7) 
Sul fur d ioxide Produced (I) I (I) l (I) I (2) l (2) I (I I' l. 2 (10) I ( 11 ) 33 .3 (7) 
Ammonia/Ammoni um Produced (I) Calculated (I ) l (I) I (2) l (2) I (11 ) l (1 1) l ( l l ) I (12) 
Americium-24 l 80 (I ) 40 (I ) l l ( 1) 2,000 (2) 100 (2) I (5) I (5) l (5) l (6) 
Carbon-14 I (4) I (4) l (4) 1 (4) l (4) l (4) l (4) l (4) l (7) 
Cobalt-60 200 ( I ) 3.2 (I) 20 (I) 2,000 (2) 100 (2) 1 (5) I (5) 1 (5) I (6) 
Curium-243 200 (I) 40 (I) l l (I) 2,000 (2) 100 (2) I (5) I (5) 1 (5) I (6) 
Curium-244 200 (I) 40 (I) 11 ()) 2,000 (2) 100 (2) I (5) 1 (5) I (5) I (6) 
Cesium-137 2 ( I ) 2.4 (I) 30 (I) 2,000 (2) 100 (2) I (5) 1 (5) l (5) 1 (6) 
Europium- 152 200 (I) 40 ( 1) II (I) 2,000 (2) 100 (2) 1 (5) I (5) I (5) l (6) 

Europium-154 200 (I) 40 (I) 11 (I) 2,000 (2) 100 (2) I (5) l (5) I (5) I (6) 
Europium- 155 200 (l) 40 (l) 11 ( l ) 2 ,000 (2) 100 (2) l (5) l (5) I (5) I (6) 
Trit ium l (3) Calculated (3) Calculated (3) l (3) I (3) l (3) I (3) I (3) I (3) 
Jodine- 129 l.1 (I ) 1.2 (I) I (I ) l (2) I (2) 100 (8) I (I ) I ( I ) I. I (7) 

Nickel-63 89 (l) 4 (I) 20 (l) 2,000 (2) 100 (2) I (5) I (5) l (5) I (6) 
Neptunium-237 200 (I) 40 (I) 11 (I) 2,000 (2) 100 (2) 1 (5) I (5) I (5) I (6) 
Plutonium-238 200 (I) 40 (I) 11 (I) 2,000 (2) 100 (2) l (5) I (5) I (5) I (6) 
Plutonium-239 200 (I) 40 (l) 11 (I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 
Plutonium-240 200 ( l ) 40 ( I ) 11 ( l ) 2,000 (2) JOO (2) l (5) 1 (5) I (5) I (6) 
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Melter HEPA (Second) 
LAW S-AC Thermal 

NOxSCR 
LAW Caustic 

lnorganic Constituents SBS WESP HEPA (First) 
Column Cat Ox Scrubber 

DF Ref DF Ref DF Ref DF Ref DF Ref DF Ref DF Ref DF Ref DF Ref 
Plutonium-24 1 200 (I) 40 (I) 11 (1) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 
Antimony-125 80 ( I ) 3.7 ( I) 12 (I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 
Samarium-15 1 1,370 ( I ) 73 ( I ) 50 ( I ) 2,000 (2) JOO (2) I (5) I (5) I (5) I (6) 
Tin-126 200 ( I ) 40 (I) 11 ( I ) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 
Strontium-90 100 (I) 40 (I) 11 (1) 2,000 (2) 100 (2) l (5) l (5) I (5) I (6) 
Technetium-99 3 ( I ) 3.3 ( I ) 20 (I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 
Thorium-232 250 (I) 73 (I) 50 (I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 
Uranium-233 200 (I) 40 (I) 11 (I) 2 000 (2) 100 (2) I (5) I (5) I (5) I (6) 
Uranium-234 200 (I) 40 (I) 11 (I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 
Uranium-235 200 (I) 40 (I) I I (I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 
Uranium-236 200 (I) 40 (1) 11 ( I ) 2,000 (2) 100 (2) l (5) I (5) I (5) l (6) 
Uranium-238 200 (1) 40 ( I ) 11 (I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 
Yttrium-90 JOO ( I ) 40 ( 1) 11 (I) 2,000 (2) JOO (2) I (5) I (5) I (5) I (6) 
Ruthenium-I 06 3.9 (1) 3.6 (I) 4 ( I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 

Cesium-134 2 (I) 2.4 ( I ) 30 (I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 
Barium- l37m 2 ( I) 2.4 (I) 30 ( I ) 2,000 (2) JOO (2) I (5) l (5) I (5) I (6) 
Plutonium-242 200 (I) 40 (I) II (I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 
Radium-226 6 (I) 73 (I) 50 ( I ) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 
Uranium-232 200 (I) 40 ( I) 11 ( I ) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 
Protactinium-231 1,370 ( I ) 73 (I) 50 (I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 
Nickel-59 89 ( I) 4 (I) 20 (I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 
Actinium-227 1,370 ( I ) 73 (I) 50 (I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 
Americium-243 80 (I) 40 (I) 11 (I) 2,000 (2) 100 (2) I (5) l (5) I (5) I (6) 
Radium-228 6 (1) 73 (I) 50 (I) 2,000 (2) JOO (2) I (5) I (5) I (5) I (6) 
Curium-242 200 (I) 40 (I) 11 (I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 
Thorium-229 250 (I) 73 (I) 50 (I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 
Zirconium-93 300 (I) 17 (I) 10 (I) 2,000 (2) JOO (2) I (5) I (5) I (5) I (6) 
Niobium-93m 1,000 ( )) 73 ( I) 50 ()) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 
Cadmium-I 13m 10 (1) 1.6 (I) 80 (I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 
Selenium-79 1.7 ( I ) 8.4 ( I) 100 (I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (6) 
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Notes: 
The follo wing notes correspond to Table 14, LAW Vitrification Emissions Analysis Equipment Decontamination Factors, and provide the bases for vitrification 
melter and offgas decontamination factors for the facility emissions report. 

Based on CCN 128548, "Air Emissions Vitrification Melters and Primary Offgas Decontamination Factors". 

2 Based on the BARCT analysis, 24590-WTP-RPT-ENV-01-004, Rev 1, Section 4 .2.2.1. 

3 It is assumed that tritium (H-3) will have the same decontamination factor (DF) as water in the respective process unit. This DF is calculated by the 
flowsheet depending on the operating conditions of the unit. 

4 It is assumed that carbon- 14 will have the same DF as carbon dioxide in the respective process unit. No reduction in capture efficiency has been 
incorporated. 

5 No particulate removal efficiency is assumed. 

6 The LAW caustic scrubber is assumed to have a particulate scrubbing efficiency DF of l . 

7 Although the LAW caustic scrubber may have a small collection efficiency (< 10 %) for carbon dioxide, it is assumed to be O % (DF = 1). Since the unit has 
not been designed as an abatement technology for carbon dioxide (i.e., carbon-14), the unit will be operated to minimize carbon dioxide capture in order to 
minimize solids sent to the Hanford Effluent Treatment Facility. Therefore, no capture of carbon dioxide (i.e., ca.rbon-14) removal can be assumed. Acid 
gas and iodine removal requirements previously identified for the caustic scrubber have been moved to the sulfur impregnated carbon beds (24590-LA W
MKC-L VP-00004) . Some acid gas and iodine removal is still expected in this unit and therefore a 10 % reduction is assumed for this evaluation (DF = l. l) . 
Due to lower pH operation of the scrubber, NO. removal efficiency is expected to be lower. Therefore, a 10 % removal (DF = 1.1) is also assumed for NO. 
in this evaluation. The removal efficiency of so. in the scrubber is stated as 97 % (DF = 33 .3). 

8 The design basis mercury DFs for the LAWS-AC columns is 100, per document 24590-LAW-MKC-LVP-00005 . No reduction in efficiency is 
recommended since the unit's efficiency will effectively be infinite unti l breakthrough is approached. This unit also removes iodine and acid gases . The 
iodine removal efficiency is specified as 99 % (DF = 100) and for acid gases is 97 % (DF = 33 .3). 

9 Based on the LAW catalytic oxidizer/reducer datasheet (24590-LA W-MKD-L VP-00012) , the NOx removal efficiency is 98 % (DF == 50), but to bound the 
NO. emissions, a DF of20 (95 % removal efficiency) is used. 

10 The thermal catalytic oxidizer (TCO) is known to oxidize both carbon monoxide (CO) and sulfur dioxide (SO2) to carbon dioxide (CO2) and sulfur trioxide 
(SO3) , respectively. Per contacts with catalyst vendors, the oxidation efficiency of carbon monoxide tends to be higher then the realized organic destruction 
efficiency, while the oxidation of sulfur dioxide tends to be less . However, to be conservative, the carbon monoxide conversion DF in the TCO emissions 
will be assumed to be equal to the organic DF destruction removal efficiency. For SO2, the vendor recommended an oxidization efficiency of20 % 
(DF = 1.2) . 

11 No gas scrubbing efficiency is assumed. 

12 It is assumed that no ammonia (DF = l) will be removed in the LAW caustic scrubber because of the alkaline conditions. 
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HLW Melter SBS WESP HEME HEPA (First) HEPA (Second) AgZColumn S-AC Column 
Thermal 

NOxSCR 
Inorganic Constituents Cat Ox 

DF Ref DF Ref DF Ref DF Ref DF Ref DF Ref DF Ref DF Ref DF Ref Df Ref 
Silver 30 ( I 1.8 (!) 50 I) 100 ( ]) 2,000 (2) 100 (2 I 5) I 5) I 5) I 5 
Aluminum 100 (I 40 ( I) II I ) 90 (I) 2,000 (2) 100 (2 I (5) I 5) I (5 I 5 
Arsenic 2 1 ( I ) 4.8 (I 20 I ) 90 (I) 2,000 (2) 100 (2 I 5) I 5) I (5) I 5) 
Boron 30 (I 30 (I 11 I ) 90 (I) 2,000 (2) 100 (2 I 5) I 5) I (5 I 5) 
Barium 100 (I 24 (I 12 I) 90 (I) 2,000 (2) 100 (2 I (5) I 5) I (5) I 5) 
Bismuth 58 ( I 2.6 (I 30 I ) 100 (I) 2,000 (2) 100 (2 I (5) I 5) I 5) I 5) 
Calcium 75 (I) 20 (I II I ) 90 (I) 2,000 (2) 100 (2 I 5) I 5) I 5 I 5) 
Cadmium 10 (I 1.6 ( I 80 I ) 110 (I ) 2,000 (2) 100 (2 I (5) I (5) I 5 1 5 
Chloride 1.9 ( I 3.4 ( I) 20 I) 100 (I ) 2,000 (2) 100 (2 I 5) I (5) I 5 I 5) 
Chromium (hexavalent) 100 (I 3.4 (I 13 1) 90 (I ) 2,000 (2) 100 (2 I I 5) I (5) I 5) I 5) 
Copper 170 ( I 2.9 (I I 30 I ) 100 (I ) 2 000 (2) 100 (2 I 5) I (5) 1 (5 I 5) 
Flouride 4 (I 4.8 ( I l 20 (I) 90 (I) 2,000 (2) 100 (2 I 5) I 5) I 5 I 5 
Iron 120 (I 40 (1) 11 I) 90 (1) 2,000 (2) 100 (2 I I 5) I (5) I 5 1 5) 
Mercurv I (I ) 3 .7 (I) I I) I (I) I (2) I (2 I I) 1000 7) I I I I ) 
Potassium 20 ( I) 1.7 (I ) 60 I) 110 (I ) 2,000 (2) JOO (2 I 5) I I 5) I 5 I 5) 
Lithium 100 ( I 2.1 (I 40 I ) 100 (I) 2,000 (2) 100 (2 I 5) 1 5) I 5 I (5) 
Magnesium 63 (I 20 (I 10 (I) 90 (I) 2,000 (2) 100 (2) I 5) I 5) I 5 I 5) 
Manganese 75 (I 30 ( I 10 (I) 90 (I) 2,000 (2) 100 (2 I 5) I 15) I 5 I (5) 
Sodium 100 (I ) 2.6 (I) 30 (I) 100 ( I ) 2,000 (2) 100 (2 I (5) I 5) I 5) I 5) 
Nickel 89 (I 5.9 (I ) 20 I) 90 (I) 2,000 (2) 100 (2 I (5) 1 5) I (5) I 5 
Nitrite Destroyed (I 18.2 ( I 20 (I) 90 (I) 2,000 (2) 100 (2 I 5) I 5) I (5) I 5) 
Nitrate Destroyed (I 18.2 (I) 20 (I) 90 (I ) 2,000 (2) 100 (2) I 5) I 5) I 5 I 5 
Hydroxide I (I 18.2 ( I 20 I ) 90 (I) 2,000 (2) 100 (2 I (5) I (5) I 5 I (5 
Phosphorous 40 (]) 18.2 ( I 20 I 1) 90 (I) 2,000 (2) 100 (2 I 5) I 5) I 5 I 5 
Lead 80 ( I 2.3 ( I 36 I ) 100 ( I) 2,000 (2) 100 (2 I (5) I 5) I 5 I 5 
Phosphate 40 (I) 18.2 ( I 20 ( I) 90 ( I ) 2,000 (2) 100 (2 I (5) I 5) I 5) I (5) 
Total Sulfur 3 (I 8 ( ]) I ( I ) I (I) 2,000 (2) 100 (2 I 5) I 5) I (5 ) I 5 
Silicon 230 (I 30 ( I II I) 90 ( I) 2,000 (2) 100 (2) I 5) I 5) I (5) I (5 
Sul fate 2.7 (I 4 (I 20 I) 90 (I) 2,000 (2) 100 (2) I (5) I 5) I (5) I 5) 
Strontium (total) 100 (I 40 ( I II I) 90 ( I ) 2,000 (2) 100 (2) I 5) I 5) I (5) I (5) 
Zinc 100 (I 20 (I ) II I) 90 (I) 2,000 (2) 100 (2 I 5) I (5) I (5) 1 5 
Zirconium 190 ( I ) 30 ( I 10 I ) 90 (I) 2,000 (2) 100 (2) I 5) I (5) I (5) 1 5 
Bervllium 120 ( I 40 (I II I ) 90 (I ) 2,000 (2) 100 (2) I (5) I (5) I (5 I 5) 
Cyanide 40 (I 18.2 (I) 20 (I ) 90 (I) 2,000 (2) 100 (2) I (5) I 5) I (5 I 5 
Cobalt 72 (ll 3.2 ( I 20 I) 100 (I) 2,000 (2) 100 (2) I (5) I 5) I 5 I 5) 
Molybdenum 58 (I 8.7 (I 200 I) 490 (I) 2,000 (2) 100 (2 I (5) I (5) I (5) I (5 
Rhodium 37 (I 6.1 ( I 530 1) 500 (]) 2,000 (2) 100 (2 I 5) I 5) I 5) I (5) 
Antimony 100 (I 3.7 (I 12 (I ) 90 ( I) 2,000 (2) 100 (2 I 5) I 5) I 5) I 5 
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Table 15 HLW Vitrification Emissions Analysis Equipment Decontamination Factors 

HLW Melter SBS WESP HEME HEPA (First) HEP A (Second) AgZColumn S-AC Column 
Thermal 

NOxSCR 
Inorganic Constituents Cat Ox 

DF Ref DF Ref DF Ref DF Ref DF Ref DF Ref DF Ref DF Ref DF Ref DF Ref 
Selenium 2 I) 5.9 (I) 200 (I) 490 (I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (5) 

Tin 120 I ) 40 (I) 11 ( I) 90 ( I ) 2,000 (2) 100 (2) I (5) I (5) I (5) I (5) 

Tantalum 72 I) 427 (I) 20 (I ) 470 (I ) 2,000 (2) 100 (2) I (5) I (5) I (5) I (5) 

Thall ium 72 I ) 427 (I) 20 (I) 470 (I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (5) 

Uranium 72 I ) 40 ( I) 11 ( I ) 90 ( I ) 2,000 (2) 100 (2) I (5) I (5) 1 (5) I (5) 

Vanadium 58 I) 4.6 ( I ) 370 (1) 500 (1) 2,000 (2) 100 (2) I (5) I (5) I (5) I (5) 

Tungsten 72 I ) 427 (1) 20 (I) 470 (1) 2,000 (2) 100 (2) I (5) I (5) I (5) I (5) 

Yttrium 72 (I) 40 (I) II (I) 90 ( I ) 2,000 (2) 100 (2) I (5) I (5) I (5) I (5) 
Carbon monoxide Produced ( I) I ( I) I (I ) I ( I) I (2) I (2) I (10 I ( 10) 20 (9) I ( 10) 

Carbon Dioxide Produced I) I (I) I (I ) I ( I) I (2) I (2) I (10 I (10' I (10 I ( I 0) 

Nitric Oxide Produced ( I ) I (1) I (I) I ( I ) I (2) 1 (2) I (10) I (10' I (10) 20 (8) 

Nitrogen Dioxide Produced (I) 1 (I) I (I) I (I) I (2) I (2) I (10 1 (10) I ( I 0) 20 (8) 

Hydrochloric Acid Produced (I) I (I) 1.3 (I) I (I) I (2) I (2) 1000 (6) I (10' I (10 I (10) 

Hydrofluoric Acid Produced (I) 2 (I) 1.1 4 (I) 2 (I) I (2) I (2) 1000 (6) I ( 10' I ( 10) I ( 10) 

Sulfur diox ide Produced (I) I (I) I ( I ) I (1) I (2) I (2) I (10' I (10' 1.2 (9) I (10) 

Ammonia/ Ammonium Produced ( I ) Calculated (I) 1.1 (1) 1.0 1 (I) I (2) I (2) I (10) I ( 10' I (10 I (10) 

Americium-241 58 I) 40 (I) 11 (1) 90 (1) 2,000 (2) 100 (2) I (5) I (5) l (5) I (5) 

Carbon-14 I (4) I (4) I (4) I (4) I (4) I (4) I (4) I (4) I (4) I (4) 

Cobalt-60 72 I ) 3.2 (I) 20 (I) 100 ( I ) 2,000 (2) 100 (2) I (5) I (5) I (5) I (5) 

Curium-243 72 (I ) 40 ( 1) II (I) 90 (I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (5) 

Curium-244 72 {I ) 40 {I) II (I ) 90 (I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (5) 

Cesium-137 30 I ) 2.4 (1) 30 ( I ) 100 ( I ) 2,000 (2) 100 (2) I (5) I (5) I (5 ) I (5) 

Europium-15 2 72 I) 40 ( I ) II ( I ) 90 (I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (5) 

Europium-154 72 (I) 40 (I) 11 (1) 90 (!) 2,000 (2) 100 (2) I (5) I (5) I (5) I (5) 

Europium-1 55 72 I ) 40 (1) 11 (1) 90 (1) 2,000 (2) 100 (2) I (5) I (5) I (5) I (5) 

Tritium I (3) Calculated (3) Calculated (3) Calculated (3) I (3) I (3) I (3) I (3) I (3) I (3) 

lodine-1 29 I. I I ) I. I ( I) I (I) I (I) I (2) I (2) 1000 (6) I (I ) I ( I ) I ( I ) 
Nickel-63 89 I ) 5.9 (I) 20 (I ) 90 (I) 2,000 (2) 100 (2) I (5) I (5) I (S) I (5) 
Neptunium-237 72 ( I ) 40 (I) II (I) 90 ( I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (5) 

Plutonium-238 72 (I) 40 (I ) II (I ) 90 ( I ) 2,000 (2) 100 (2) I (5) I (5) I (5) I (5) 
Plutonium-239 72 I ) 40 (I) II ( I ) 90 ( I ) 2,000 (2) 100 (2) I (5) I (5) I (5) I (5) 

Plutonium-240 72 I ) 40 ( I) II ( I) 90 (I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (5) 

Plutonium-241 72 I) 40 (I) II (1) 90 (I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (5) 

Antimonv-125 100 I ) 3.7 ( I ) 12 (I) 90 (1) 2,000 (2) 100 (2) I (5) I (5) I (5) I (5) 
Samarium-1 5 1 130 I ) 427 ( I) 20 (I) 470 ( I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (5) 

Tin-126 120 I) 40 ( I ) II ( I ) 90 ( I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (5) 

Strontium-90 100 I) 40 (I) 11 (I) 90 (1) 2,000 (2) 100 (2) I (5) I (5) I (5) I (5) 

Technetium-99 3 I ) 3.9 ( I) 20 ( I) 90 ( I) 2,000 (2) 100 (2) I (5) I (5) I (5) I (5) 
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HLW Melter SBS WESP HEPA (First) HEPA (Second) AgZ Column S-AC Column 
Thermal 

NOxSCR Inorganic Constituents HEME 
Cat Ox 

OF Ref OF Ref OF Ref OF Ref OF Ref OF Ref OF Ref OF Ref OF Ref OF Ref 
Thorium-232 72 I) 427 ( I) 20 (I) 470 (I 2,000 (2) 100 (2 I (5) I (5) I (5) I (5) 
Uranium-233 72 I 40 (I) II (I) 90 I 2,000 (2) 100 (2 I (5) I (5) I (5 I (5) 
Uranium-234 72 I 40 ( I ) II ( I ) 90 (I 2,000 (2) 100 (2 I (5) I (5) I (5) I (5) 
Uranium-235 72 I 40 ( I ) II (I) 90 (I 2,000 (2) 100 (2 I (5) I (5) I (5 I (5) 
Urani um-236 72 I 40 ( I) 11 (I) 90 ( I 2,000 (2) 100 (2 I (5) I (5) I (5 I (5) 
Uranium-238 72 I 40 ( I) 11 (I) 90 (I 2,000 (2) 100 (2 I (5) I (5) I (5 I (5) 
Yttrium-90 100 I 40 (I) 11 (I) 90 I 2,000 (2) 100 (2 I (5) I (5) I (5 I (5) 
Ruthenium- I 06 3.9 I 3.6 ( I) 20 (I) 90 I 2,000 (2) 100 (2 I (5) I (5) I (5 I (5) 
Cesium- 134 30 I ) 2.4 (I ) 30 (I) 100 (I ) 2,000 (2) 100 (2 ) I (5) I (5) I (5) I (5) 
Barium-1 37m 30 (I 2.4 ( I) 30 ( I) 100 l l 2,000 (2) 100 (2 I (5) I (5) I (5 ) I (5) 
Plutonium-242 72 I 40 (I) 11 ( I ) 90 1 I) 2,000 (2) 100 (2 I ( 5) I (5) I (5 I (5) 
Radium-226 4 (I 427 (I ) 20 (I) 470 I I) 2,000 (2) 100 ( 2 I ( 5) I (5) I (5) I (5) 
Uranium-232 72 ( I 40 (I ) II ( I ) 90 I ) 2,000 (2) 100 (2) I (5) I (5) I (5 I (5) 
Protactini um-231 72 (I 427 (I ) 20 (I) 470 11 2,000 (2) 100 ( 2 I (5) I ( 5) I (5) I (5) 
Nickel-59 89 ( I 5.9 (I) 20 (I) 90 I 2,000 (2) JOO (2) I ( 5) I (5) I (5) I (5) 
Actinium-227 130 I 427 (I) 20 (I) 470 I 2,000 (2) 100 (2 I (5) I (5) I (5 I (5) 

Americium-243 58 (I 40 ( I) II ( I) 90 I ) 2,000 (2) 100 (2 I (5) I (5 ) I (5 I (5) 
Radium-228 4 I 427 (I ) 20 (I) 470 I 2,000 (2) 100 (2) I (5) I ( 5) I (5) I (5) 
Curium-242 72 ( I ) 40 (I ) II (I) 90 I 2,000 (2) JOO (2 I ( 5) I (5) I (5 I (5) 
Thorium-229 72 (I) 427 (I) 20 (I) 470 I 2,000 (2) 100 ( 2 I (5) I ( 5) I (5 I (5) 
Zirconium-93 190 ( I 30 (I) 10 (I) 90 I 2,000 (2) 100 (2 I (5) I (5) I (5 I (5) 
Niobium-93m 72 I 427 (I ) 20 (I) 470 I 2,000 (2) 100 (2 I (5) I (5) I (5 I (5) 
Cadmium- 11 3m 10 (I) 1.6 (I ) 80 (I) 11 0 I 2,000 (2) 100 (2 I (5) I (5) I (5 I (5) 
Selenium-79 2 (I 5.9 (I) 200 (I) 490 I 2,000 (2) 100 (2) I (5) I (5) I (5) I (5) 
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Notes : 
The following notes correspond to Table 15, HLW Vitrification Emissions Analysis Equipment Decontamination Factors, and provide the bases for vitrification 
melter and offgas decontamination factors for the facility emissions report. 

Based on CCN 128548, "Air Emissions Vitrification Me lters and Primary Offgas Decontamination Factors". 

2 Based on the BARCT analysis, 24590-WTP-RPT-ENV-01-004, Rev 1, Section 4.2.2.1. 

3 It is assumed that tritium (H-3) will have the same decontamination factor (DF) as water in the respective process unit. This DF is calculated by the 
flowsheet depending on the operating conditions of the unit. 

4 It is assumed that carbon-14 will have the same DF as carbon dioxide in the respective process unit. No reduction in capture efficiency has been 
incorporated. 

5 No particulate removal efficiency is assumed. 

6 Based on Section 7.13 , calculation 24590-HLW-MKC-HOP-00002, Rev B, no reduction in efficiency is recommended since the silver mordenite 's 
efficiency will effectively be infinite until breakthrough is approached. 

7 The design basis mercury DFs for the HLW S-AC column is 1000, per document 24590-HLW-MVD-HOP-00015. No reduction in efficiency is 
recommended since the unit's efficiency will effectively be infinite until breakthrough is approached. 

8 Based on the HLW catalytic oxidizer/reducer datasheet (24590-HLW-MKD-HOP-00019), the NOx removal efficiency is 95 % (DF = 20). 

9 The thermal catalytic oxidizer (TCO) is known to oxidize both carbon monoxide (CO) and sulfur dioxide (SO2) to carbon dioxide (CO2) and sulfur trioxide 
(SO3) , respectively. Per contacts with catalyst vendors, the oxidation efficiency of carbon monoxide tends to be higher then the realized organic destruction 
efficiency, while the oxidation of sulfur dioxide tends to be less . However, to be conservative, the carbon monoxide conversion OF in the TCO emissions 
will be assumed to be equal to the organic DF destruction removal efficiency. For SO2, the vendor recommended an oxidization efficiency of20 % 
(DF = 1.2). 

10 No gas scrubbing efficiency is assumed. 
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Table 16 

CAS Regi51ry 
Number 

100-00-5 
100-2 1-0 
100-4 1-4 
100-42-5 
10061-0 1-5 
10061-02-6 
101-55-3 
101-84-8 
106-35-4 
106-42-3 
106-46-7 
106-88-7 
106-93 -4 
106-97-8 
106-99-0 
107-02-8 
107-05-1 
107-06-2 
107-12-0 
107-13-1 
107-18-6 
107-3 1-3 
I 07-66-4 
107-87-9 
108-03-2 
108-05-4 
108-10-1 
108-20-3 
108-38-3 
108-39-4 
108-87-2 
108-88-3 
108-90-7 
I 08-93-0 
108-94- 1 
I 08-95-2 
109-66-0 
109-99-9 
110-1 2-3 
110-43-0 
I 10-54-3 
I 10-62-3 
11 0-82-7 
I 10-83-8 
110-86-1 
11 1-65-9 
11 1-76-2 
11 1-84-2 
11 7-81-7 

24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Summary of LAW and HLW Vitrification Offgas Treatment Equipment DFs for Organic COPCs 

HLW&LAW 
HLW& HLW& LAW HLW& LAW All Thermal 

LAW Submerged LAW HLW Caustic All HEPA, HEPA, C atalytic 
Phase Melters Bed Scr ubber W ESP HEM E Scrubber (Fir51) (Second) Oxidizer 

Comooun d r • b b b C d d • 
o-Nitrochlorobcnz.ene Vaoor I. I I I I I I I 20 
o-Phthalic acid Vapor I. I I I I I I I 20 
Ethvl benzene Vaoor I.I I I 1 I I I 20 
Stvrene Vapor I.I I I I I I I 20 
cis- 1 3-Dichloroorooenc Vapor I.I I I I I I I 20 
trans-1,3-Dichloroorooene Vapor I.I I I I I I I 20 
4-Bromoohenvlohenvl ethe r Vaoor I.I I I I I I I 20 
Diohenvl ether V apor I.I I I I I I I 20 
3-Heotanone Vapor I.I I I I I I I 20 
o-Xvlene {Dimethvl benzene) V apor I.I 1 I I 1 1 1 20 
1.4-Dich lo robenzenc Vapor I.I I I I I I 1 20 
I 2-Eooxvbutane Vapor I.I I I I I 1 I 20 
Ethv lene dibromide (Dibromethane) Vapor I.I I I I I I I 20 
Butane Vapor I.I I I I I I I 20 
I 3-Butadienc Vapor I. I I I I I I I 20 
Acrolcin Vapor I.I I I I I I I 20 
3-Chloropropene (Ally! chloride) Vapor I. I I I I I I I 20 
I 2-Dichloroethane (Ethvlcnc chloride) Vaoor I I I I I 1 I I 20 
Prooioni trilc Vaoor I I I I I I I I 20 
Acrvlon1trile Vaoor I I I I 1 I I I 20 
2-Prooene-1--ol Vaoor I . I I I I I I I 20 
Formic acid mcthvl ester Vaoor I I I 1 I I I I 20 
Dibutvlohosohate Particle-bound I.I 1/20 1/20 1/90 I 1/2000 i/100 20 
2-Pcntanonc Vapar I.I I I I I I I 20 
1-Nitropropane Vapor I.I I I I I I I 20 
Vinyl acetate Vaoor I.I I I I I I I 20 
Hexone (4-Methyl-2-pcntanonc or MIBK) Vaoor 1.1 I I I I I I 20 
Bisl1sooroovl)ether Vapor I I I I I I I I 20 
m-Xvlcnc (Dimcthv l benzene) Vapor I I I I I I I I 20 
m-Cresol Vapor I I I 1 I I I I 20 
Mcthylcyclohexane Vapor I.I I I I I I I 20 
Toluene Vapor I.I I 1 1 1 I I 20 
Chlorobenzcnc Vapor 1.1 1 1 I I I I 20 
Cvclohcxanol Vaoor I.I 1 I I I 1 1 20 
Cvclohcxanonc Vaoor I.I 1 I I I I I 20 
Phenol Vaoor I.I I I I I 1 I 20 
n-Pentane Vaoor I.I I I 1 I I 1 20 
Tctrahvdrofuran Vapor I I I I I I I I 20 
5-Methvl-2-hcxanonc Vapor I.I I I I I I I 20 
2-Heptanone Vapor I. I I I I I I I 20 
n-Hexane Vapor I.I 1 1 I I I I 20 
n-Valeraldchyde Vaoor I.I I 1 I I I I 20 
Cyclohexane Vapor I.I 1 I I I I I 20 
Cyclohexene Vaoo r I.I 1 I I 1 I 1 20 
Pyridi ne Vaoor I.I I I I I I I 20 
n-Octanc Vaoor I.I I I I I I 1 20 
Ethylene pJycol monobutyl ether Vaoor I.I I I 1 I I I 20 
n-Nonanc Vaoor I.I I 1 I I I I 20 
Bis(2..:thv lhexvl)ohthalate (DEHP) Panicle-bound I . I 1/20 1/20 1/90 I 1/2000 1/ 100 20 
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Table 16 

CAS Regislry 
Number 

117-84-0 
120- 12-7 

120-82-1 
120-83-2 

121-44-8 
12 1-69-7 
122-39-4 
123- 19-3 

123-38-6 
123 -5 1-3 

123-86-4 
123-9 1- 1 
126-73-8 
126-98-7 
127-18-4 

127-19-5 
128-)7-0 

129-00-0 

1321 -64-8 
1321 -65-9 

132-64-9 

1335-87-1 
1335-88-2 
1336-36-3 

141-78-6 

141-79-7 

142-82-5 
144-62-7 
156-60-5 
1634-04-4 

I 89-5 5-9 

189~-0 
19 1-24-2 

191 -30-0 
I 92-65-4 
193-39-5 

206-44 -0 
208-96-8 
2234- 13-1 
224-42-0 
226-36-8 
2555 1-13-7 
26 140-60-3 
27 I 54-33-2 
287-92-3 
3697-24-3 

3825-26-1 
41 70-30-3 

50-00-0 

24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Summary of LAW and HLW Vitrification Offgas Treatment Equipment DFs for Organic COPCs 

HLW& LAW 

HLW& HLW & LAW HLW& LAW All Thcrm11I 
LAW Submerged LAW HLW C au,lic All HEPAs HEPA, C1uly1ic 

Phase Mdters Bed Scrubber WESP HEME Scrubber (Firsl) (Second) Oxidizer 
Comoound r • b b b C d d • 

n-Dioctvl ohthalatc Partic le-bound 1 1 1no 1no 1/90 I 1nooo 1/100 20 
Anthraccne Particle-bound 11 1no 1no 1/90 I 1nooo 1/100 20 
1 2 4-Trichlorobcnzene Va.no r I.I I I I I I I 20 
2 4-Dichloroohcnol Vaoor I. I I I I I I I 20 
Tricthvlaminc Vaoor I.I I I I I I I 20 
Dimcthylan iline Vaoor I.I I I I I I I 20 
N N-Diphenvlaminc Vapor I.I I I I I I I 20 
4-Heotanonc Vapor I.I I I I I I I 20 
n-Prooionaldchvdc Vapar I . I I I I I I I 20 
3-Mcthvl- 1-bulanol Vaoor I.I I I I I I I 20 
Acetic acid n-butvl ester Vaoor I.I I I I I I I 20 
I 4-0ioxanc Vaoor I.I I I I I I I 20 
Tributvl nhosohate Particle-bound I. I 1no 1no 1/90 I 1nooo 1/100 20 
2-Mcthvl-2-orooencnitri lc CMethacrv loni1rile) Vaoor 1, 1 I I I I I I 20 
Pcrchlorocthvlcnc (tctrachlorocthvlenc) Vaoor I.I I I I I I I 20 
N N-Dimethvlacctamide Vaoor I.I I I I I I I 20 
2 6-Bis/len-butvl)-4-methvlohenol Vaoor I.I I I I I I I 20 
Pvrenc Particle-bound I.I 1no 1no 1/90 I 1nooo 111 00 20 
Pcntachlo ronaohthalene Particle-bound I.I 1/20 1no 1/90 I 1nooo 1/ 100 20 
Trichloronaoh thalene Particle-bound I.I 1no 1no 1/90 I 1nooo 1/100 20 
Dibenzofuran Particle-bound I.I 1/20 1no 1/90 I 1nooo 1/100 20 
HcxachloronaohthaJcnc Particle-bound I. I 1no 1/20 1/90 I 1nooo 1/ 100 20 
TctrachloronaphthaJene Particle-bound I.I ino 1no 1/90 I 1nooo 1/100 20 
Polychlorinated biphenvls <PCBs) Vapar I.I I I I I I I 20 
Acetic acid cthvl este r (Ethvl acetate\ Vapor I.I I I I I I I 20 
4-Methvl-3-oenten-2-onc Vaoor I.I I I I I I I 20 
n-1-Icotane Vapor I.I I I I I I I 20 
Oxalic acid Vapor I.I I I I I I I 20 
trans-1 2-Dichlorocthvlcnc Vaoor 11 I I I I I I 20 
Mcthvl tert-but't' I ether Vaoor 1,1 I I I I I I 20 
Dibcnzora.,lo.,.rcne Partic le I. I 20 20 90 I 2000 100 20 
Dibenzora hlovrcnc Particle I.I 20 20 90 I 2000 100 20 
Bcn:rol a h i)pcrylcne Particfc•bound I . I ino ino 1/90 I 1/2000 1/ 100 20 
Benzofa.i lovrcnc Particle I.I 20 20 90 I 2000 100 20 
Dibcnzora elpvrcne Particle I.I 20 20 90 I 2000 100 20 
lndeno( l 2 J-cd)oy renc Particle I.I 20 20 90 I 2000 100 20 
Fluoranthcnc Part iclc•bound I.I 1/20 1no 1/90 I 1nooo 11100 20 
Accnaphthylenc Vapar 1,1 I l I I I I 20 
Octachloronaohthalcne Part iclc•bound 11 ino 1no 1/90 I 1/2000 1/100 20 
Dibcnzl• ilacridinc Part icle.bound I.I 1/20 i/20 1/90 I 1nooo 1/100 20 
Dibcnzra hlacridi ne Particle-bound 11 1no 1no 1/90 I 1nooo 1/100 20 
Tnmcthvl benzene Vaoor I.I I I I I I I 20 
Tcrohcnvb Part ic le•bound I.I ino 1no 1/90 I 1nooo 11100 20 
Trichlorofluorocthanc Vaoor 1,1 I I I I I I 20 
Cvcloncntane Vapor I.I I I I I I I 20 
S•Mcthvlchrvscnc Particle-bound I. I 1no 1/20 1190 I 1nooo 1/100 20 
Ammonium ocrfluorooctanoalc Vaoor 11 I I I I I I 20 
2-Butcnaldehvdc (2-0utcnal) Vaoor 1,1 I I I I I I 20 
Formaldehvdc Vapor 1,1 I I I I I I 20 
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Table 16 

CAS Rc&iJt ry 
Number 

50-32-8 
53-70-3 
540-59-0 
540-84- 1 
541 -73- 1 
S6-23-5 
S63-80-4 
56-49-5 
57- 14-7 
S8-90-2 
S91 -78-6 
59-S0-1 
59-89-2 
602-87-9 
60-29-7 
603-34 -9 
60-34-4 
60-3S-5 
62 1-64-7 

624-83-9 
627- 13 -4 
62-75-9 
630-20-6 
64-17-S 
64- 18-6 
64- 19-7 
67-56-1 
67-63-0 
67-64-1 
67-66-3 
67-72-1 
684-16-2 
71-23-8 
71-36-3 
71 -43-2 
71 -S5-6 
74-83-9 
74 -87-3 

74-97-S 
74-99-7 
75--00-3 
75-0 1-4 
75-0S-8 
75-07--0 
7S-09-2 

75 -12-7 
75- 15-0 
75-21 -8 
75-27-4 

24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Summary of LAW and HLW Vitrification Offgas Trea tment Equipment DFs for Organic COPCs 

HLW& LAW 
HLW& IILW & LAW HLW& LAW All Thermal 

LAW Submerged LAW HLW Caustic All HEPA, HEPA, Catalytic 
Phase Melten Bed Scrubber WESP HEME Scrubber (First ) (Second) Oxidizer 

Comoound r a b b b C d d • 
Benzo(a)ovrcnc Partic le-bound I.I 1/20 1/20 1/90 I 1/2000 1/100 20 
Dibenznl11. h)a.nthraccnc Partic le-bound I.I 1/20 1/20 1/90 I 1/2000 1/ 100 20 
I 2-Dichlorocthvlcnc Vaoor I.I I I I I I I 20 
2 2,4-Trimethvloentane Vaoor I I I I I I I I 20 
1,3-Dichlorobenzcnc Vaoor I I I I I I I I 20 
Carbon tetrachloride Vaoor I.I I I I I I I 20 
3-Methvl-2-butanone Vaoor I I I I I I I I 20 
3-Mcthvlcholanthrenc Particle-bound I.I 1/20 1/20 1/90 I 1/2000 1/100 20 
I 1-Dimethvlhvdrazi ne Vaoor I.I I I I I I I 20 
2 3 4 6-Tctrachloroohcnol Vaoor I.I I I I I I I 20 
2-Hcxanonc Vaoor I.I I I I I I I 20 
4-Ch loro-3 -methylphenol Vaoor I.I I I I I I I 20 
N-Nitrosomorpholine Vaoor I.I I I I I I I 20 
5-Nitroacenaohthcne Particle-bound I.I 1/20 1/20 1/90 I 1/2000 1/ 100 20 
Ethyl ether Vaoor I.I I I I I I I 20 
Triphenylaminc Vaoor I .I I I I I I I 20 
Methylhydrazine Vaoor I.I I I I I I I 20 
Acctamidc Vaoor I.I I I I I I I 20 
Di-n-Propylnitrosam1ne Vaoor I. I I I I I I I 20 

Methvl isocvanatc Vapor I.I I I I I I I 20 

Nitric acid oroovl ester Vaoor I.I I I I I I I 20 
N-Nitroso-N N-dimcthv laminc Vaoor I.I I I I I I I 20 
1 I 1,2-Tctrach loroethonc Vapor I.I I I I I I I 20 
Ethyl alcohol Vooor I. I I I I I I I 20 
Formic acid Vooor I.I I I I I I I 20 
Acetic acid Vapor I.I I I I I I I 20 
Methyl alcoho l (Methanol) V apor I.I I I I I I I 20 
2-Propyl alcohol /lsoo ropano l) Vapor I.I I I I I I I 20 

2-Propanonc (Acetone) Vapor I.I I I I I I I 20 
Chloroform Vapor I.I I I I I I I 20 
Hcxachloroe1hane Vaoor I.I I I I I I I 20 
Hexafl uoroacctone Vaoor I.I I I I I I I 20 
n-Proovl alcohol Vanor I. I I I I I I I 20 
n-Butv l alcohol Vaoor I.I I I I I I I 20 
Benzene Vapor I . I I I I I I I 20 
Mcthvl chloroform (I I I-Trichloroethane) Vapor I.I I I I I I I 20 
Bromomcth lUlc (Methvl bromide) Vapor I.I I I I I I I 20 
Chloromethane (Methvl chloride) Vapor I. I I I I I I I 20 
Bromochloromethane Vapor I.I I I I I I I 20 
Mcthylacetylene Vaoor I.I I I I I I I 20 
Ch lorocthanc Vapor I.I I I I I I I 20 
Vinvl chlo ride ( 1-Chloroethene) Vaoor I.I I I I I I I 20 
Acetonitri le Vapor I.I I I I I I I 20 
Acelaldehvde Vapor I.I I I I I I I 20 
Dichloromethane (Methylene chloride) Vapor I.I I I I I I I 20 
Formamide Vaoor I. I I I I I I I 20 
Carbon disulfide Vapor I.I I I I I I I 20 
Ethylene oxide (Oxi rane) Vaoor I.I I I I I I I 20 
Bromodichloromethane Vapor I.I I I I I I I 20 

Page 84 



Table 16 

CAS R<gis lry 
Number 

n-34-3 
75-35-4 

75-43-4 

75-45-6 
75-50-3 

75-52-5 

75-55-8 

7S-6 1-6 
7S-63-8 
75-65-0 

7S-69-4 
75-71-8 
76-03-9 
76- 11-9 

76- 12-0 
76-13- 1 
76- 14-2 
76- 15-3 

78-83- 1 
78-87 -5 

78-92-2 

78-93 -3 
79-00-5 

79-01-6 

79-09-4 

79-I0-7 

79-20-9 

79-34-5 

83-32-9 

84-66-2 
84-74-2 
85-0 1-8 

85-68-7 
86-73-7 
87-68-3 
88-06-2 

88-72-2 

88-75-5 
88-89- 1 

9 1-20-3 

9 1-22-5 
9 1-58-7 
92-52-4 
92-93-3 

95- 13-6 
95-47-6 
95-48-7 

95-49-8 
95-50-1 

24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Summary of LAW and HLW Vitrification Offgas Treatment Equipment DFs for Organic COPCs 

HLW&LAW 
HLW& HLW&LAW HLW& LAW All Thermal 

LAW Submerged LAW llLW Caustic All HEPAs HEPA, Catalyt ic 
Phan MeUers Bed Scrubbu WESP HEM E Scrubber (Firsl) (S«ond) 01idizer 

Comoound ( • b b b C d d • 
l , I -D1chloroethane Vaoor I . I I I I I I I 20 

l , 1-Dichlorocthcnc (V1nvlidene chloride) Vaoor I.I I I I I I I 20 

Dichlorofluoromethanc Vaoor 11 I I I I I I 20 
Chlorodifluoromcthanc VaDOr I.I I I I I I I 20 
Trimcthylaminc Vapor I.I I I I I I I 20 
Nitromethanc Vapor I.I I I I I I I 20 
2-Mcthylazindmc Vapor 1 1 I I I I I 20 
Difluorod1bromomethane Vanor 11 I I I I I 20 
Trifluorobromomcthanc Vapor I. I I I I I I 20 
2-Methvl-2-orooanol Vaoor I.I I I I I I 20 
Trichlorofl uoromethane Vaoor I.I I I I I I 20 
Di chlorodifluoromethanc Vaoor I.I I I I I I 20 
Trichloroacetic acid Vaoor I.I I I I I I 20 
I I I 2-Tclrach loro-2 2-difluoroeihanc Vaoor I.I I I I I I 20 
I I 2 2-Tctrachloro- l 2-dinuoroethanc Vaoor I.I I I I I I 20 
1,2 2-Trichloro-1 ,1 2-uifl uorocthanc ffrcon 113 ) Vaoor I.I I I I I I 20 

1 2-Dichloro-l I 2 2-tctrafluoroclhanc Vaoor I.I I I I I I 20 

Chloroocntafluoroclhanc Vaoor I.I I I I I I 20 
2-Methvloroovl alcohol llsobutvl alcoho l) Vaoor I.I I I I I I 20 
1,2-Dichloroorooane Vaoor I.I I I I I I I 20 

1-Methvloroovl alcohol 12-Bu1ano l) Vaoor I.I I I I I I I 20 
Melhvl elhvl ketone (MEK 2-Bulanonc) Vaoor I.I I I I I I I 20 

I I 2-Trichloroethane Vaoor I.I I I I I I I 20 

Trichloroethv lenc Vaoor I.I I I I I I I 20 
Prooionic acid Vaoor I.I I I I I I I 20 

2-Proocnoic acid Vaoor I. I I I I I I I 20 
Mcthv l acetate Vapor I.I I 1 I I I I 20 

I I 2 2-Tetrachlo roeihane Vaoor I.I I I I I I I 20 

Accnaohthene Vapor I.I I I I 1 I I 20 
Diclhyl oh lhalalc Vaoor I.I I I I I I I 20 
Dibuivl ohthalalc Particle-bound I.I 1/20 1no 1/90 I 1nooo 1/100 20 

Phenanthrene Particle-bound I.I 1/20 1no 1/90 I 1nooo 1/ 100 20 
Butvlbenzvl ohtha1ate Particle-bound I.I 1no 1no 1/90 I 1nooo 1/ 100 20 
Fluorene Vaoor 11 I I I I I I 20 
Hcxachlorobutadienc Vaoor I.I I I I I I I 20 
2 4 6-Trichloroohenol Vapor I.I I I I I I I 20 
2-Nitrotoluenc Vaoor I.I I I I I I I 20 
2-Nitroohcnol Vaoor I.I I I I I I I 20 

Picric acid Particle-bound I.I 1no 1no 1/90 I 1nooo 1/ 100 20 

Naohthalene Vapor I.I I I I I I I 20 

Ouinolinc Vapor I . I I I I I I I 20 
2..Chloronaoihalenc Vapor I.I I I I I I I 20 
I I ' -Biphcnvl Vapor I . I I I I I I I 20 
4-Nitrobiohenyl Particle-bound I.I 1/20 1/20 1/90 I 1nooo 1/100 20 
lndcnc Vaoor I.I I I I I I I 20 
o-Xvlene Vapor I.I I I I I I I 20 
o-Crcsol (2-Methyl phenol) Vapor I.I I I I I I I 20 
2-Chlorotolucnc Vapor I.I I I 1 I I I 20 
o-Dichlorobcn1.cnc C1 2-Dichlorobenzene) Vaoor I.I I I I I I I 20 
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24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Table 16 Summa ry of LAW a nd H LW Vitrification Offgas Treatment Equipment DFs for Organ ic COPCs 

HLW & LAW 

HLW& HLW& LAW HLW& LAW A ll 
LAW Submerged LAW HLW Ca us t ic All HEPA, HEPA.I 

CAS R,g;,try Phase Mcltt:rs Bed Scrubber WESP HEME Scru bber (Finl) (Second) 
Number Comoound r • b b b C d d 

95-57-8 2-Chloroohenol Vaoor I.I I I I I I I 
95.95-4 2 4 5-Tri chloroohenol Vaoor I.I I I I I I I 
96-22-0 3-Penlanonc Vapor I.I I I I I I I 
96-69-5 Bis(3-tert-butvl-4-hvdroxv-6-mcthvl-ohenvllsulfide Vapor I.I I I I I I I 
98-51-1 I o-tcn-Butvltolucne Vaoor I.I I I l I I I 
98-82-8 Cumcnc Vaoor I.I I l I I I I 
98-83-9 aloha-Mcthvlstvrcnc Vapor I.I I I I I I I 
98-86-2 Acetoohcnonc Vaoor I . I I I I I I I 
98-95-3 Nitrobcnzenc Vaoor I.I I I I I I I 

Per the Final Report Integrated Off-Gas System Tests on the DM- 1200 Meller with RPP-WTP U W Sub-Envelope A I Simulants (24590-101 -TSA-W000-0009-111-02) 
and Final Report Integrated Off-Gas System Test on the DM-1200 Meller with RPP-WTP LAW Sub-Envelope Cl Simulants (N590-I0/-TSA•W000-0009-JJ ! -OJ), 
the DM-1200 melter organic DRE ranged from 0 o/• to 33 o/, fo r Envelope A and 42 ¾ to 57 ¾ for Envelope C. Because of the observed inefficient destruction efficiency 
;n the DM-1200 melter, a combined VOC/SVOC DRE of 10 ¼ (DF=I.I) fo r both the HLW and LAW molters is recommended . 

Miscellaneous anion species and nonvolatile organics are defined with the average cation DF due to various speciation potentials . 
c The LAW caustic scrubber is usumcd to have a particu late scrubbing efficiency DF of I. 

Based on the Best Available Radionuclide Control TechnologyAnalysis f orthe WTP , 24590-WTP-RPT-ENV-0 1-004 , Rev I. 

T hermal 

Catalyt ic 
O :r. id i:te r 

• 
20 
20 

20 
20 

20 
20 
20 

20 
20 

Per the VSL report Final Reporl Off-line Tests of the DM-/200 71,ermal Caralytic Oxidation (!'CO) Unit(24590-I0J-TSA-W000-0009-87-09) , the TCO can achieve a DRE of >99 'lo 
if the offgas residence time exceeds 0.4 seconds. lfthc residence time drops to 0 .15 seconds, a ORE of-95 % would be expected. 
No difference in efficiency was observed between SVOCs and VOCs. Preliminary TCO information (based on early vendor contacts) provided 
residence times between 0.05 and 0.1 seconds. There is also concern that the TCO units will lose efficiency over time due to poisoning. Therefore. a VOCJSVOC DRE of 90 ¾ 
was initially recommended for the facility emi ssions report. However, per E&NS management direction, a 95 -;. organic ORE abatement efficiency is to be used fo r emissions modeling. 
Particle bound constituents have both vapor and particle Dfs. The amount of the constituents 1n each pha5e is determined by the constituents F .. values. 
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Table 17 Summary of Organic Constituents Emission Rates for the WTP 

Feed Unabated Streams 

CAS# COPC 
FRP0I + FRPl4 PVP0l PJV04 LM P06 HMP06 

PT Vessel PT LAW HLW 
WTP Feed 

Vent RFD/PJM Melter Melter 
e/sec l!/sec e/sec ',!/sec l!/sec 

100-00-5 I p-N itrochlorobenzene 2.86E-02 l.55E-02 2.20E-08 4.26E-04 8.68E-05 
100-2 1-0 I o-Phthalic acid 4.29E-02 2.38E-09 l .90E-07 4.14E-O l 2.28E-03 
100-4 1-4 Ethyl benzene 2.86E-03 2.86E-03 l .66E-09 0.00E+00 0.00E+00 
100-42-5 Stvrene 2.86E-03 2.86E-03 l .66E-09 0.00E+00 0.00E+00 
1006 1-01-5 cis-1,3-Dichloroorooene 2.86E-03 2.8SE-03 l .66E-09 0.00E+00 l.SlE-1 5 
1006 1-02-6 trans-I 3-Dichloroorooene 2.86E-03 2.83E-03 l .67E-09 0.00E+00 6.76E-14 
101-55-3 4-Bromophenylphenyl ether 4.29E-02 3.49E-02 2.69E-08 4.33E-08 4.07E-08 
101-84-8 Diphenyl ether 7.14E-03 6.98E-03 4.21E-09 2.72E-13 1.22E-1 2 
106-35-4 3-Heptanone 2.86E-03 2.33E-03 l.79E-09 2.88E-09 2.72E-09 
106-42-3 lo-Xvlenc (Dimethvl benzene) 7.14E-03 7. I 5E-03 4.ISE-09 0.00E+00 l.28E-15 
106-46-7 I 4-Dichlorobenzene 2.86E-03 2.79E-03 1.68£-09 0.00E+00 4.89E-13 
106-88-7 1 2-Eooxvbutane 7.14E-03 6.33E-03 4.36E-09 4.38E-10 6.95E-1 0 
106-93-4 Ethylene dibromide (Dibromethane) 2.86E-03 2.72E-03 1.70E-09 4.42E-13 3.60E- 12 
106-97-8 Butane 7.14E-03 7.16E-03 4.14E-09 0.00E+o0 0.00E+00 
106-99-0 I 3-Butadienc 2.86E-03 2.86E-03 l.66E-09 0.00E+00 0.00E+00 
107-02-8 Acrolein 7.14E-03 5.82E-03 4.48E-09 7.21E-09 6.79E-09 
107-05-1 3-Chloroorooene (Ally! chloride) 2.86E-03 2.86E-03 l.66E-09 0.00E+00 0.00E+00 
107-06-2 I 2-Dichloroethane (Ethylene chloride) 2.86E-03 2.83E-03 l.67E-09 0.00E+00 6.76E-14 
107-1 2-0 Propionitrile 7.14E-03 2.97E-03 5.17E-09 5.34E-07 2.75E-07 
107-1 3-1 Acrvlonitrile l.43E-02 l.1 6E-02 8.95E-09 1.44E-08 l.36E-08 
107- 18-6 2-Prooene-1-ol 4.29E-02 2.33E-02 3.J0E-08 6.40E-04 l.30E-04 
107-31-3 Formic acid, methyl ester 4.29E-02 3.80E-02 2.61E-08 2.63E-09 4.17E-09 
107-66-4 Dibutylphosohate 4.29E-02 5.07E-05 6.77E-08 3.56E-02 2.17E-03 
107-87-9 2-Pcntanone l.43E-02 1.1 6E-02 8.95E-09 l.44E-08 l.36E-08 
108-03-2 1-N itroorooane 4.29E-02 3.49E-02 2.69E-08 4.33E-08 4.07E-08 
108-05-4 Vinyl acetate 4.29E-02 4.06E-02 2.56E-08 3.57E-1 I I.SOE- JO 
108-10-1 Hexone (4-Methyl-2-pentanone or MIBK) 7. 14E-03 5.82E-03 4.48E-09 7.21E-09 6.79E-09 
108-20-3 Bis(isooroovl)ether 7.14E-03 6.97E-03 4.2 1E-09 0.00E+00 l.22E-12 
108-38-3 m-Xvlene (Dimethyl benzene) 7.14E-03 7. l SE-03 4. l 5E-09 0.00E+00 1.28E-15 
108-39-4 m-Cresol 7.14E-03 6.00E-04 7.44E-09 4.99E-04 9.71E-05 
108-87-2 Methylcyclohexane 7.14E-03 7.17E-03 4.15E-09 0.00E+00 0.00E+00 
108-88-3 Toluene 2.86E-03 2.86E-03 l. 66E-09 0.00E+00 0.00E+00 
108-90-7 Chlorobenzene 2.86E-03 2.86E-03 l .66E-09 0.00E+00 0.OOE+00 
108-93-0 Cyclohexanol 7.14E-03 3.88E-03 S.49E-09 1.07E-04 2.17E-05 
108-94-1 Cvclohexanone 7.14E-03 1.24E-03 5.88E-09 2.24E-05 7.17E-06 
108-95-2 Phenol 4.29E-02 1.3 I E-03 5.94E-08 l.78E-02 J.95E-03 
109-66-0 n-Pentane 7. 14E-03 7.16E-03 4.14E-09 0.00E+00 0.00E+00 
109-99-9 Tetrahvdrofuran 2.86E-03 l. 19E-03 2.07E-09 2.14E-07 l.l0E-07 
110-1 2-3 5-Methyl-2-hexanone 2.86E-03 2.53E-03 l.74E-09 l.75E-1 0 2.78E-10 
110-43-0 2-Heotanone 2.86E-03 2.53E-03 1.74E-09 l.75E- I0 2.78E-10 

24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Abated Streams 
PJV32 PVP12 PJVll LVP1 8 HOPJI PJV34 
HLW PT Vessel PT LAW HLW HLW 

PJM/RFD Vent RFD/PJM Melter Melter PJM/RFD 
(!/sec l!/sec (!/sec ',!/sec P./sec e/sec 

5.65E- l l 3. I0E-07 2.20E-08 2.17E-05 4.49E-06 5.65E- l 1 
1.43E-09 2.38E-12 l.90E-07 2.07E-02 l.14 E-04 1.43E-09 
0.00E+00 2.86E-07 l.66E-09 0.00E+00 0.00E+o0 0.00E+o0 
0.00E+00 2.86E-07 l.66E-09 0.00E+00 5.21E- 15 0.00E+00 
0.00E+00 2.85E-05 l .66E-09 0.00E+00 l.49E-14 0.00E+o0 
0.00E+00 5.65E-05 l .67E-09 l.02E- l 5 2.08E-13 0.00E+00 
0.OOE+00 2.09E-04 2.69E-08 3.24E-09 4.97E-09 0.00E+00 
0.OOE+00 2.79E-05 4.21E-09 l.2SE-13 2.03E-12 0.00E+00 
0.00E+00 2.33E-07 l.79E-09 2.16E- I0 3.31E-10 0.00E+00 
0.00E+OO 7. ISE-06 4. l SE-09 0.00E+00 l.31E-14 0.00E+00 
0.00E+00 2.79E-05 l .68E-09 4.90E-1 5 8.13E-13 0.00E+D0 
0.00E+00 6.33E-07 4.36E-09 4.42£-11 1.46E-10 0.00E+o0 
0.00E+o0 2.72E-04 l.70E-09 l.21E- 13 3.22E-12 0.00E+o0 
0.00E+o0 7.16E-07 4.14E-09 0.00E+00 0.00E+o0 0.00E+o0 
0.00E+00 2.86E-07 l.66E-09 0.00E+00 0.00E+o0 0.00E+o0 
0.00E+00 5.82E-07 4.48E-09 5.40E- 10 8.28E-10 0.00E+00 
0.00E+00 2.86E-07 l .66E-09 0.00E+00 0.00E+o0 0.00E+00 
0.00E+00 2.83E-07 l.67E-09 l.02E-15 2.0&E-13 0.00E+00 
6.21E-1 4 2.97E-07 5.17E-09 3.1 IE-08 1.97E-08 6.21E- 14 
0.00E+00 1.16E-06 8.95E-09 l.08E-09 J .66E-09 0.00E+00 
8.48E-l 1 2.33E-06 3.30E-08 3.25E-05 6.73E-06 8.48E- l l 
0.00E+00 3.80E-06 2.6 1E-08 2.6SE-10 8.78E- I0 0.00E+00 
0.00E+o0 5.0SE-09 6.74E-08 1.76E-03 l.07E-04 0.00E+00 
0.00E+o0 l.16E-06 8.95E-09 1.0SE-09 l.66E-09 0.00E+O0 
0.00E+00 3.49E-06 2.69E-08 3.24E-09 4.97E-09 0.00E+O0 
0.00E+00 4.06E-06 2.56E-08 6.63E- 12 8.39E- l 1 0.00E+00 
0.00E+00 5.82E-07 4.48E-09 5.40E- 10 8.28E-IO 0.00E+00 
0.00E+00 6.97E-07 4.2 1E-09 l.22E- 14 2.0JE-12 0.00E+00 
0.00E+OO 7.15E-06 4.15E-09 0.00E+00 1.31 E-14 0.00E+00 
0.00E+00 3.00E-07 7.44E-09 2.51 E-05 4.94E-06 0.00E+00 
0.00E+00 7.17E-07 4.ISE-09 0.00E+00 0.00E+00 0.00E+00 
0.00E+OO 2.86E-07 l .66E-09 0.00E+00 0.00E+00 0.00E+00 
0.00E+00 2.86E-05 l.66E-09 0.00E+00 5.21E-15 0.00E+00 
l.41E- 1 I l.94E-07 5.49E-09 5.42E-06 l.12E-06 l.4 1E-1 l 
0.OOE+00 6.20E-08 5.88E-09 l. 16E-06 3.93E-07 0.00E+00 
0.00E+00 6.56E-06 5.94E-08 8.93E-04 9.S0E-05 0.00E+00 
0.00E+OO 7.16E-07 4.14E-09 0.00E+00 0.00E+o0 0.00E+00 
2.48E-1 4 1.19E-07 2.07E-09 1.25E-08 7.87E-09 2.48E-14 
0.00E+OO 2.53E-07 1.74E-09 l.77E- 1 l 5.85E-l 1 0.00E+00 
0.00E+00 2.53E-07 J.74E-09 l.77E-1 I 5.85E-l 1 0.00E+00 
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Table 17 Summary of Organic Constituents Emission Rates for the WTP 

Feed Unabated Streams 

CAS# COPC FRP0I + FRP14 PVP0l PN04 LMP06 HMP06 
PT Vessel PT LAW HLW 

WTP Feed 
Vent RFD/PJM Melter Melter 

!?/sec !?/sec !?/sec e/sec e/sec 
110-54-3 n-Hexane 7.14E-03 7.16E-03 4.14E-09 O.OOE+OO O.OOE+OO 
110-62-3 n-Valeraldchvde 4.29E-02 3.80E-02 2.61E-08 2.63E-09 4.17E-09 
110-82-7 Cyclohexane 7.14E-03 7.17E-03 4.15E-09 O.OOE+OO O.OOE+OO 
110-83-8 I Cvclohexene 2.86E-03 2.86E-03 l.66E-09 O.OOE+OO O.OOE+OO 
110-86-1 Pvridine 1.43E-02 2.48E-03 l .18E-08 4.49E-05 1.43E-05 
111-65-9 n-Octane 7.14E-03 7.16E-03 4.14E-09 O.OOE+OO O.OOE+OO 
111-76-2 Ethylene glycol monobutvl ether 4.29E-02 3.60E-03 4.47E-08 3.00E-03 5.83E-04 
11 1-84-2 n-Nonane 7.14E-03 7.16E-03 4.14E-09 O.OOE+OO O.OOE+OO 
11 7-81 -7 Bis(2-ethvlhexyl)phthalate (DEHP) 4.29E-02 l.48E-Ol 7.17E-08 l. 86E-02 l .25E-03 
117-84-0 n-Dioctvl ohthalate 4.29E-02 2.38E-02 3.15E-08 2.23E-04 6.06E-05 
120-1 2-7 Anthracene 4.29E-02 202E-02 3.04E-08 l .19E-06 7.26E-07 
120-82-1 1,2 4-Trichlorobenzene 7.14E-03 7.07E-03 4. 18E-09 O.OOE+OO 1.69E-1 3 
120-83-2 2,4-Dichloroohenol 4.29E-02 2.33E-02 3.30E-08 6.40E-04 l .30E-04 
121-44-8 Triethvlamine 7.14E-03 6.33E-03 4.36E-09 4.38E-10 6.95E-IO 
121 -69-7 Dimethvlanil inc 7.14 E-03 2.97E-03 5.17E-09 5.34E-07 2.75E-07 
122-39-4 N,N-Diphenylamine 1.43E-02 l.57E-03 1.36E-08 4.26E-04 8.68E-05 
123- 19-3 4-Heotanone 2.86E-03 1. 19E-03 2.07E-09 2.14E-07 l.l OE-07 
123-38-6 n-Propionaldehyde l.43E-02 l.16E-02 8.95E-09 l.44E-08 l.36E-08 
123-51-3 3-Methyl-1-butanol 7.14E-03 l.42E-03 5. 73E-09 l .23E-05 4.26E-06 
123-86-4 Acetic acid n-butyl ester 1.35E-04 l.28E-04 8.06E-l l l.1 3E-13 4.72E-13 
123-9 1-1 1 4-Dioxane l .43E-03 7.76E-04 l.l OE-09 2. 13E-05 4.34E-06 
126-73-8 Tributyl phos phate 2.86E-02 4.56E-04 4.43E-08 1.81E-02 l.5 1E-03 
126-98-7 2-Methyl-2-nrooenenitrile (Melhacrvlonitrilc) 7.14E-03 6.77E-03 4.26E-09 5.95E-12 2.49E-11 
127-18-4 Pcrchloroethylenc ( tetrachlorocthylene) 2.86E-03 2.86E-03 l.66E-09 O.OOE+OO O.OOE+OO 
127-19-5 N, N-Dimethylacetam ide 7.1 4E-03 8.46E-06 l.13E-08 5.93E-03 3.61E-04 
128-37-0 2,6-Bis(tert-butyl)-4-methylphenol l .43E-02 7.93E-03 1.05E-08 7.43E-05 2.02E-05 
129-00-0 Pyrene 4.29E-02 9.35E-03 3.79E-08 l.06E-04 3.46E-05 
1321-64-8 Pentachloronaphthalene 4.29E-02 4.19E-02 2.53 E-08 2.76E-12 7.35E-12 
1321-65-9 Trichloronaphthalene 4.29E-02 3.80E-02 2.61E-08 2.63E-09 4.17E-09 
132-64-9 Dibenzofuran 4.29E-02 3.41 E-02 2.71E-08 5.25E-09 8.33E-09 
1335-87-1 Hexachloronaphthalene 4.29E-02 3.49E-02 2.69E-08 4.33E-08 4.07E-08 
1335-88-2 Tetrachloronaohthalene 4.29E-02 3.80E-02 2.61E-08 2.63E-09 4.17E-09 
1336-36-3 Polvchlorinated biohenyls (PCBs) 1.74E-03 4.26E-03 l .36E-09 5.82E-l l 2.08E-1 0 
141-78-6 Acetic acid ethyl ester (Ethyl acetate) l .35E-04 l.lOE-04 8.48E-1 I l.37E-10 l.29E- 10 
141-79-7 4-Methyl-3-penten-2-one 4.29E-02 l.78E-02 3. IOE-08 3.20E-06 l .65E-06 
142-82-5 n-Heptane 7.14E-03 7.16E-03 4.14E-09 O.OOE+OO O.OOE+OO 
144-62-7 Oxalic acid 2.14E+OO 3.27E-05 3.4 1E-06 l.83E+OO l.OSE-01 
156-60-5 trans-I 2-Dichloroethylene 7.14E-03 7.15E-03 4.14E-09 O.OOE+OO 0.00E+OO 
1634-04-4 Methyl tert-burvl ether 7.14E-03 6.77E-03 4.26E-09 5.95E-12 2.49E-l l 
I 89-55-9 Dibenzof a,ilnvrene 4.29E-02 5.07E-05 6.77E-08 3.56E-02 2.17E-03 

24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Abated Streams 
PN32 PVP12 PNII LVPl8 HOP31 PN 34 
HLW PT Vessel PT LAW HLW HLW 

PJM/RFD Vent RFD/PJM Melter Melter PJM/RFD 
21sec 11,/sec l!/sec l!/scc l!/scc !!/sec 

O.OOE+OO 7.16E-07 4.14E-09 O.OOE+OO 0.00E+OO O.OOE+OO 
O.OOE+OO 3.80E-06 2.61E-08 2.65E- 10 8.78E-10 O.OOE+OO 
O.OOE+OO 7. l 7E-07 4. 15E-09 O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 2.86E-07 l .66E-09 O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 2.48E-07 l.1 8E-08 2.33E-06 7.87E-07 O.OOE+OO 
O.OOE+OO 7.16E-07 4.14E-09 O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO l .80E-07 4.47E-08 1.51E-04 2.97E-05 O.OOE+OO 
O.OOE+OO 3.S8E-07 4.14E-09 O.OOE+OO O.OOE+OO O.OOE+OO 
7.93E-10 3.84E-07 9.32E-09 l.63E-05 1.1 lE-06 l.03E-1 0 
4.08E-l I 4.05E-07 2.68E-08 8.29E-06 2.34E-06 3.47E-1 I 
7.45E-13 4.02E-06 3.03E-08 7.56E-08 5.90E-08 7.44E-13 
O.OOE+OO l.4 1E-05 4.18E-09 2.55E- l 5 5.20E-13 O.OOE+OO 
8.48E- I I 1.40E-04 3.30E-08 3.25E-05 6.73E-06 8.48E- 1 l 
O.OOE+OO 6.33£-07 4.36E-09 4.42E- l l l.46E-1 0 O.OOE+OO 
6.21E-14 l.49E-07 5.17E-09 3. ll E-08 l.97E-08 6.21E-1 4 
5.65E-1 l 6.27E-06 l.36E-08 2.17E-05 4.49E-06 5.65E-l l 
2.48E-14 1.19E-07 2.07E-09 1.25E-08 7.87E-09 2.48E-14 
O.OOE+OO 1.1 6E-06 8.95E-09 l .08E-09 l .66E-09 O.OOE+OO 
O.OOE+OO 1.42E-07 5.73E-09 6.48E-07 2.40E-07 O.OOE+OO 
O.OOE+OO l .28E-08 8.06E-l l 2.09E-14 2.65E- 13 O.OOE+OO 
2.83E- 12 7. 76E-08 l.l OE-09 1.08E-06 2.24 E-07 2.83E-12 
9.66E-1 0 9.08E-09 4.42E-08 8.96E-04 7.5 IE-05 9.62E-10 
O.OOE+OO 6.77E-07 4.26E-09 t.l OE-12 l.40E-l l O.OOE+OO 
O.OOE+OO 2.86E-04 l.66E-09 O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 8.46E-10 1.13E-08 2.97E-04 1.81E-05 O.OOE+OO 
l.36E-l l l. 59E-07 I .05E-08 3.79E-06 l.07E-06 l.36E- l l 
2.45E- l l 5.57E-05 3.77E-08 5.56E-06 I .92E-06 2.43E-l l 
O.OOE+OO 2.44E-04 2.45E-08 1.23E-12 l. 19E-l I O.OOE+OO 
O.OOE+OO 2.28E-04 2.61E-08 2.65E- IO 8.76E- IO O.OOE+OO 
O.OOE+OO 2.05E-04 2.70E-08 5.29E- 10 1.74E-09 O.OOE+OO 
O.OOE+OO 2.06E-04 2.64E-08 3. 16E-09 4.86E-09 O.OOE+OO 
O.OOE+OO 2.26E-04 2.59E-08 2.62E- 10 8.68E-10 O.OOE+OO 
l.20E-1 5 2.56E-05 l .36E-09 1.02E- I I 9.47E-1 I l.20E-15 
O.OOE+OO l.l OE-08 8.48E-1 l l.02E- I I l.57E-l l O.OOE+OO 
3.73E-13 l. 78E-06 3. IOE-08 l.87E-07 l.l SE-07 3.73E-1 3 
O.OOE+OO 7.16E-07 4.14E-09 O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO l.63E-07 3.41 E-06 9. 16E-02 5.40E-03 O.OOE+OO 
O.OOE+OO 7.15E-07 4.14E-09 O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 6.77E-07 4.26E-09 l. l OE- 12 l.40E-l l O.OOE+OO 
O.OOE+OO 2.31E-15 6.77E-14 2.26E- l l l.57E-1 4 O.OOE+OO 
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Table 17 Summary of Organic Constituents Emission Rates for the WTP 

Feed Unabated Streams 

CAS# COPC 
FRP0l + FRP14 PVP0l PJV04 LMP06 HMP06 

PT Vessel PT LAW HLW 
WTP Feed 

Vent RFD/PJM Melter Melter 
f!/sec f!/sec f!/sec 1!./sec f!/sec 

189-64-0 Dibenzo[ a,h ]pyrene 4.29E-02 5.07E-05 6.77E-08 3.56E..02 2.17E-03 
191-24-2 Benzo(11.,h,i)ocrvlcne 4.29E-02 l.48E-0 J 7. I 7E-08 1.86E-02 I .25E-03 
191-30-0 Benzof a, ilovrcne 4.29E-02 5.07E-05 6.77E-08 3.56E-02 2.17E-03 
192-65-4 Dibcnzof a,e 1 ovrene 4.29E-02 5.07E-05 6.77E-08 3.56E-02 2.17E-03 
193-39-5 lndeno( 1,2,3-cd)ovrene 4.29E-02 2.93E-0 l 6.86E-08 5.9lE-I0 2.84E-I0 
206-44-0 Fluoranthene 4.29E-02 4.19E-02 2.53E-08 1.27E- l l 7.39E-12 
208-96-8 Acenaphthylcne 4.29E-02 2.79E-02 2.85E-08 8.65E-08 8. ISE-08 
2234-13-1 Octachloronaphthalcne J.35E-04 l.I0E-04 8.48E- 1 l 1.37E-I0 I.29E-I 0 
224-42-0 Dibcnzfa ilacridine 4.29E-02 6.34E-06 6.80E-08 3.65E-02 2. I6E-03 
226-36-8 Dibenz[ a, hlacridine 4.29E-02 6.34E-06 6.80E-08 3.65E-02 2. 16E-03 
2551-13-7 Trimethyl benzene 7.14E-03 7.15E-03 4.15E-09 0.OOE+-00 l.28E- l 5 
26140-60-3 Terohenyls 4.29E-02 4. I9E-02 2.53E-08 8.58E-12 7.38E-12 
27154-33-2 Trichlorofluoroethanc 7.14E-03 7. I SE-03 4.14E-09 0.00E+-00 0.00E+00 
287-92-3 Cyclopcntane 7.14E-03 7.17E-03 4.15E-09 0.00E+-00 0.00E+00 
3697-24-3 5-Methvlchrvsenc 4.29E-02 4. l9E-02 2.53E-08 l .37E-11 7.40E-12 
3825-26-1 Ammonium perfluorooctanoate 4.29E-02 3.49E-02 2.69E-08 4.33E-08 4.07E-08 
4170-30-3 2-Butenaldehyde (2-Butenal or Crotonaldehyde) 7.14E-03 1.25E-03 5.88E-09 2.19E-05 7.02E-06 
50-00-0 Formaldehyde 7.14E-03 2.80E-04 9.S0E-09 2.42E-03 2.93E-04 
50-32-8 Benzo( a)pyrene 2.72E-02 I.40E-03 4.73E-08 2.36E-02 l .59E-03 
53-70-3 Dibenzo( a.h )anthracene 2.72E-02 4.33E-04 4.2 IE-08 1.72E-02 l .44E-03 
540-59-0 1,2-Dichloroethylene 7.14E-03 7. ISE-03 4. I SE-09 0.00E+00 l.28E-15 
540-84-1 2,2,4-Trimethylpcntane 7.14E-03 7.16E-03 4.14E-09 0.00E+00 0.00E+00 
54 1-73-1 l ,3-Dichlorobenzene 2.86E-03 2.86E-03 I.66E-09 0.00E+OO 0.00E+-00 
56-23-5 Carbon tetrachloride 2.86E-03 2.86E-03 1.66E-09 0.00E+00 0.00E+00 
563-80-4 3-Methyl-2-butanone 7. 14E-03 5.82E-03 4.48E-09 7.21E-09 6.79E-09 
56-49-5 3-Methvlcholanthrene 4.29E-02 4.30E-02 2.49E-08 0.00E+00 0.00E+00 
57- 14-7 I, 1-Dimethylhydrazine 4.29E-02 8.54E-03 3.44E-08 7.41E-05 2.56E-05 
58-90-2 2,3,4,6-Tetrachlorophenol 4.29E-02 7.12E-03 3.56E-08 l .60E-04 5.0!E-05 
591-78-6 2-Hexanone 7.14£-03 5.82E-03 4.48E-09 7.21E-09 6.79E-09 
59-50-7 4-Chloro-3-mcthyJphcnol 4.29E-02 2.38E-02 3. 15E-08 2.23E-04 6.06E-05 
59-89-2 N-Nitrosomomholine 4.29E-02 4.19E-02 2.53E-08 I.SSE- I! 7.41 E-12 
602-87-9 5-Nitroacenaphthene 4.29E-02 3.60E-03 4.47E-08 3.00E-03 5.83E-04 
60-29-7 Ethyl ether 4.29E-02 4.24E-02 2.51E-08 0.OOE+-00 I.OJ E-12 
603-34-9 Triohenylarninc 4.29E-02 5.65E-03 3.77E-08 4.46E-04 l.2 IE-04 
60-34-4 Mcth ylhydrazine 7.14E-03 3.88E-0J 5.49E-09 1.07E-04 2.17E-05 
60-35-5 Acctamidc 7.14E-03 8.46E-06 1.1 3E-08 5.93E-03 3.6IE-04 
62 1-64-7 Di-n-Proovlnitrosamine (N-Nitroso-d i-n-propylamine) 4.29£-02 4. l9E-02 2.53E-08 l.37E-l I 7.39E- l2 
624-83-9 Methyl isocyanate 7.14E-03 7.07E-03 4.18E-09 0.00E+00 l.69E-13 
627-1 3-4 Nitric acid proovl ester 3.57£-03 3.53E-03 2.09E-09 0.00E+-00 8.45E-14 
62-75-9 N-Nitroso-N,N-d imethylarn ine (Dimcthvlnitrosamine) 4.29£-02 3.60E-03 4.47£-08 3.00E-03 5.83E-04 

24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Abated Streams 
PJV32 PVP12 PJVll LVP18 HOPJl PJV34 
HLW PT Vessel PT LAW HLW HLW 

PJM/RFD Vent RFD/PJM Melter Melter PJM/RFD 
f!!sec (!/sec l!lsec (!/sec f!./sec g/sec 

0.00E+00 2.3IE-15 6.77E- 14 2.26E-l I l. 57E- 14 0.00E+-00 
7.93E- I0 5.75E-05 4.66E-09 4.21 E-06 2.93E-07 5.JSE- 11 
0.00E+00 2.3 IE-15 6.77E- 14 2.26E-1 l l.57E-l4 0.00E+00 
0.00E+00 2.3IE-15 6.77E-14 2.26E- l I l.57E-l4 0.00E+00 
5.96E-15 J.33E-l I 6.86E-14 l.26E-15 0.00E+OO 0.00E+00 
0.00E+00 2.49E-04 2.5 IE-08 5.79E-l2 l .22E-1 I 0.00E+00 
0.00E+00 l.67E-04 2.85E-08 6.48E-09 9.92E-09 0.00E+00 
0.00E+00 4. 16E-07 5.33E-J I 4.84E- 12 8.36E-12 0.00E+00 
0.00E+00 9.17E-09 l .64E-08 l.07E-04 6.32E-06 0.00E+00 
0.00E+00 I .08E-08 J.94E-08 l.49E-04 8.83E-06 0.00E+00 
0.00E+OO 3.57E-06 4. ISE-09 0.00E+00 1.3 IE-14 0.00E+00 
0.00E+00 2.19E-04 2.21E-08 3.39E-12 l.07E-ll 0.00E+00 
0.00E+00 7.ISE-04 4. I4E-09 0.00E+OO 0.00E+-00 0.00E+00 
0.00E+00 7.17E-07 4. ISE-09 0.00E+-00 0.00E+00 0.00E+00 
0.00E+00 2.07E-04 2.08E-08 5.07E-12 1.0I E-11 0.00E+00 
0.00E+OO 2.09E-04 2.69E-08 3.24E-09 4.97E-09 0.00E+00 
0.00E+00 l.25E-07 5.88E-09 l.l4E-06 3.86E-07 0.00E+00 
0.00E+00 2.80E-08 9.S0E-09 l.21E-04 l.47E-05 0.00E+00 
I.OOE-09 2.44E-06 l.37E-08 l.0 IE-04 6.83E-06 2.91E-10 
9.18E-I0 l.40E-07 2.27E-09 2.64E-06 2.24E-07 4.96E-1 I 
0.00E+00 7.15E-07 4.ISE-09 0.00E+00 J.3l E-14 0.00E+00 
0.00E+00 7. 16E-07 4.14E-09 0.00E+-00 0.00E+00 0.00E+00 
0.00E+00 2.86E-05 l.66E-09 0.00E+00 5.21E- !5 0.00E+00 
0.00E+00 5.73E-04 l.66E-09 0.00E+00 0.00E+00 0.00E+00 
0.00E+OO 5.82E-07 4.48E-09 5.40E-I0 8.28E-I 0 0.00E+00 
0.00E+-00 9.39E-05 9.0S E-09 0.00E+00 0.OOE+00 0.00E+00 
0.00E+00 8.54E-07 3.44E-08 3.89E-06 l .44E-06 0.00E+00 
0.00E+00 2.14E-04 3.56E-08 8.30E-06 2.73E-06 0.00E+00 
0.00E+00 5.82E-06 4.48E-09 5.40E-J0 8.28E-10 0.00E+00 
4.08E-l I 3.57E-04 3. l SE-08 1.14E-05 3.20E-06 4.08E-l I 
0.00E+00 2.09E-06 2.53E-08 7. 14 E-12 l.23E- 1 l 0.00E+00 
0.00E+00 2. ISE-05 4.45E-08 I.S0E-04 2.95E-05 0.00E+00 
0.00E+OO 4.24E-06 2.51 E-08 l.53E-l4 3. l2E-12 0.00E+00 
8. ISE-1 I 3.39E-0S 3.77£-08 2.28E-05 6.39E-06 8. ISE-11 
I .41E-l I 3.88E-07 5.49E-09 5.42E-06 l.1 2E-06 1.4 1 E- 11 

0.00E+00 4.23E-1 0 l.1 3E-08 2.97E-04 1.8 1 E-05 0.00E+00 
8.48E- l I 2.09E-06 2.53E-08 5.49E-07 l.23E-l 1 8.48E-ll 
0.00E+00 7.07E-06 4. ISE-09 2.5SE-1 5 5.20E-13 0.00E+00 
0.OOE+00 3.SJE-07 2.09E-09 1.28E-15 2.60E-13 0.00E+00 
0.00E+00 l.S0E-07 4.47E-08 1.SIE-04 2.97E-05 0.00E+00 
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Table 17 Summary of Organic Constituents Emission Rates for the WTP 

Feed Unabated Streams 

CAS# COPC FRP0I + FRPl 4 PVP0l PJV04 LMP06 HMP06 

WTP Feed 
PT Vessel PT LAW HLW 

Vent RFD/PJM Melter Melter 
e/sec 2/sec e/sec l!/sec e/sec 

630-20-6 I I I 2-Tetrachloroethane 7.14E-03 6.97E-03 4.21E-09 O.OOE+OO l.22E-1 2 
64-1 7-5 Ethvl alcohol 7.14E-03 3.88E-03 5.49E-09 l.07E-04 2.17E-05 
64-18-6 Formic acid l.07E+O l 1.71E-01 l.66E-05 6.77E+OO 5.67E-01 
64-19-7 Acetic acid l. SSE+O I l.5 1E+O I 9.12E-06 5.60E-09 2.67E-09 
67-56-1 Methyl alcohol (Methanol) 7.14E-03 3.88E-03 5.49E-09 l.07E-04 2.17E-05 
67-63-0 2-Proovl alcohol (Isopropanol; Propan-2-0 I) l.43E-03 2.48E-04 I.I SE-09 4.49E-06 l .43E-06 
67-64-1 2-Prooanone (Acetone) l.43E-02 5.94E-03 1.03E-08 1.07E-06 5.50E-07 
67-66-3 Chloroform 2.86E-03 2.86E-03 l.66E-09 O.OOE+OO O.OOE+OO 
67-72-1 Hexachloroethane 4.29E-02 4.29E-02 2.49E-08 O.OOE+OO 7.66E-15 
684- 16-2 Hexafluoroacetone 7.14E-03 7.15E-03 4.15E-09 O.OOE+OO l.28E-1 5 
71-23-8 n-Propyl alcohol 2.86E-03 4.96E-04 2.35E-09 8.97E-06 2.87E-06 
71 -36-3 n-Butyl alcohol 7.14E-03 l .24E-03 5.88E-09 2.24E-05 7. I 7E-06 
71-43-2 Benzene 2.86E-03 2.86E-03 l.66E-09 O.OOE+OO O.OOE+OO 
71 -55-6 Methyl chloroform (I 1,1-Trichloroethane) 2.86E-03 2.86E-03 l.66E-09 O.OOE+OO O.OOE+OO 
74-83-9 Bromomethane (Methyl bromide) 2.86E-03 2.86E-03 l. 66E-09 O.OOE+OO O.OOE+OO 
74-87-3 Chloromethanc (Methyl chloride) 2.86E-03 2.86E-03 l. 66E-09 O.OOE+OO O.OOE+OO 
74-97-5 Bromochloromethane 7.14E-03 7.07E-03 4.18E-09 O.OOE+OO l.69E-13 
74-99-7 Methvlacetvlene 4.29E-02 4.29E-02 2.49E-08 O.OOE+OO O.OOE+OO 
75-00-3 Chloroethane 2.86E-03 2.86E-03 l.66E-09 O.OOE+OO O.OOE+OO 
75-01-4 Vinyl chloride (1-Chloroethene) 2.86E-03 2.86E-03 l.66E-09 O.OOE+OO O.OOE+OO 
75-05-8 Acetonitrile 7.14E-03 2.58E-03 5.28E-09 8.70E-07 4.29E-07 
75-07-0 Acetaldehvdc 4.29E-02 l.78E-02 3. IOE-08 3.20E-06 l.65E-06 
75-09-2 Dichloromethane (Methylene chloride) 2.86E-03 2.86E-03 l.66E-09 O.OOE+oO O.OOE+OO 
75- 12-7 Formamide 4.29E-02 6.34£-06 6.80£-08 3.65E-02 2.16E-03 
75-15-0 Carbon disulfide 7.14E-03 7.15E-03 4.14E-09 O.OOE+OO O.OOE+OO 
75-21-8 Ethylene oxide (Oxirane) l.43E-03 l.27E-03 8.72E-10 8.76E-ll l.39E-10 
75-27-4 Bromodichloromethane 7.14E-03 6.97E-03 4.21E-09 O.OOE+OO l.22E- 12 
75-34-3 I, 1-Dichloroethane 2.86E-03 2.86E-03 l .66E-09 O.OOE+OO O.OOE+OO 
75-35-4 1 1-Dichloroethene (Vinylidene chloride) 7.14E-03 7. 16E-03 4.14E-09 O.OOE+OO O.OOE+OO 
75-43-4 Dichlorofluoromethane 2.86E-03 2.86E-03 l.66E-09 O.OOE+oO O.OOE+OO 
75-45-6 Chlorodifluoromethane 2.86E-03 2.86E-03 l. 66E-09 O.OOE+OO O.OOE+OO 
75-50-3 Trimethvlamine 7.14E-03 5.82E-03 4.48E-09 7.21E-09 6.79E-09 
75-52-5 N itromethane 4.29E-02 l.78E-02 3.!0E-08 3.20£-06 l .65E-06 
75-55-8 2-Methylaziridine 4.29E-02 7.45£-03 3.53E-08 1.35E-04 4.30E-05 
75-6 1-6 Difluorodibromomethane 7.14E-03 7.16E-03 4.14E-09 O.OOE+OO O.OOE+OO 
75-63-8 Trifluorobromomethane 7.14E-03 7.17£-03 4.15E-09 O.OOE+OO O.OOE+OO 
75-65-0 2-Methvl-2-orooanol 7.14E-03 l.24E-03 5.88E-09 2.24£-05 7. I 7E-06 
75-69-4 Trichlorofluoromethane 7. 14E-03 7.15£-03 4.14E-09 O.OOE+OO O.OOE+OO 
75-71-8 Dichlorodifluoromethane 7.14E-03 7.17E-03 4. l5E-09 O.OOE+OO O.OOE+OO 
76-03-9 Trichloroacetic acid 7.14E-03 8.46E-06 1.1 3E-08 5.93£-03 3.61E-04 

24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Abated Streams 
PJVJ2 PVPl2 PJV II LVP18 HOPJI PJVJ4 
HLW PT Vesse l PT LAW HLW HLW 

PJM/RFD Vent RFD/PJM Melter Melter PJ M/RFD 
l!/scc l!/sec 2/sec l!}sec l!/sec e/sec 

O.OOE+OO 6.97E-04 4.21E-09 l.22E-14 2.03E-12 O.OOE+oO 
l.4 IE-11 3.88E-07 5.49E-09 5.42E-06 1.1 2E-06 l.41E- l 1 
3.62E-07 1.71 E-05 l.66E-OS 3.39E-01 2.84E-02 3.62E-07 
O.OOE+OO l.5 1E-03 9.12E-06 2.57E-09 4.44E-09 O.OOE+OO 
l.4 1E- 1 I 3.88E-07 5.49E-09 5.42E-06 1.12E-06 l.4 1E-11 
O.OOE+OO 2.48E-08 1.1 8E-09 2.33E-07 7.87E-08 O.OOE+OO 
I .24E-13 5.94E-07 l .03E-08 6.23E-08 3.93E-08 1.24E-13 

O.OOE+OO 1.43E-03 l.66E-09 O.OOE+OO 5.21E- 15 O.OOE+OO 
O.OOE+OO 8.58E-04 2.49E-08 O.OOE+OO 7.85E-1 4 O.OOE+OO 
0.00E+OO 7.15E-03 4. ISE-09 O.OOE+OO 1.3 IE-14 O.OOE+OO 
O.OOE+oO 4.96E-08 2.35E-09 4.66E-07 1.57E-07 O.OOE+OO 
OOOE+OO 1.24E-07 5.88E-09 I.I 6E-06 3.93E-07 O.OOE+OO 
O.OOE+OO 2.86E-05 1.66E-09 O.OOE+OO O.OOE+oO O.OOE+OO 
O.OOE+OO 2.86E-06 l .66E-09 0.00E+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 2.86E-06 1.66E-09 O.OOE+oO 5.21 E-1 5 OOOE+OO 
O.OOE+OO 1.43E-04 l .66E-09 O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 3.53E-03 4.18E-09 2.SSE- 15 5.20E-13 O.OOE+OO 
O.OOE+OO 4.29E-06 2.49E-08 O.OOE+OO O.OOE+OO O.OOE+OO 
0.00E+OO 2.86E-06 1.66E-09 O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 2.86E-07 l.66E-09 O.OOE+OO O.OOE+oO O.OOE+OO 
O.OOE+OO 2.58E-06 5.28E-09 4.96E-08 2.95E-08 O.OOE+OO 
3.73E-13 l .78E-06 3.IOE-08 l. 87E-07 I .18E-07 3.73E-13 
0.00E+OO 5.72E-05 l. 66E-09 O.OOE+OO 5.21E- 15 0.00E+OO 
O.OOE+OO 6.34£-1 0 6.80E-08 l.82E-03 l .08E-04 O.OOE+OO 
O.OOE+OO 7.15E-07 4.14E-09 O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO l .27E-07 8.72E-IO 8.84E-12 2.93E-1 I O.OOE+OO 
O.OOE+OO l.39E-03 4.21E-09 l.22E-14 2.03E-12 O.OOE+OO 
O.OOE+OO 2.86E-07 l.66E-09 O.OOE+OO 5.21E-15 O.OOE+OO 
0.00E+OO 7. 16E-07 4.14E-09 O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 2.86E-06 l .66E-09 O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 5. 73E-05 1.66£-09 O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 5.82E-07 4.48E-09 5.40E-1 0 8.28E-I O O.OOE+OO 
3.73E-13 l.78E-06 3. !0E-08 l.87E-07 1.18£-07 3.73E-13 
O.OOE+OO 7.45E-07 3.53E-08 6.99E-06 2.36E-06 O.OOE+OO 
0.00E+OO 7.16E-03 4. 14E-09 O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 7.17£-03 4.15E-09 O.OOE+OO O.OOE+OO OOOE+OO 
O.OOE+OO l .24E-07 5.88£-09 1.16E-06 3.93E-07 O.OOE+OO 
O.OOE+OO 7.15E-03 4.14E-09 O.OOE+OO O.OOE+oO O.OOE+OO 
0.00E+OO 7. l 7E-03 4.15E-09 O.OOE+OO O.OOE+OO O.OOE+OO 
0.00E+OO l.69E-07 1.13E-08 2.97E-04 1.81E-OS O.OOE+OO 
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Table 17 Summary of Organic Constituents Emission Rates for the WTP 

Feed Unabated Streams 

CAS# COPC 
FRP0I + FRPl4 PVP0I PJV04 LMP06 HMP06 

PT Vessel PT LAW HLW 
WTP Feed 

Vent RFD/PJM Melter Melter 
e/sec e/sec e/sec e/sec e/sec 

76-1 1-9 I, I, l ,2-Tetrachloro-2,2-difluoroethane 4.29E-02 4.30E-02 2.49E-08 0.00E+OO O.OOE+oO 
76-12-0 1 1,2 2-Tetrachloro- l 2-difluoroethane 4.29E-02 4.29E-02 2.48E-08 0.00E+oO O.OOE+OO 
76- 13-1 1,2,2-Trichloro-1 , I 2-trifluoroethane (Freon 113) 7. 14E-03 7. l 7E-03 4.15E-09 0.00E+OO O.OOE+OO 
76- 14-2 1,2-Dichloro- l , 1,2,2-tetrafluoroethane 7.14E-03 7. 16E-03 4. l4E-09 0.00E+OO O.OOE+OO 
76- 15-3 Chlorooentafluoroethane 7.14E-03 7.16E-03 4.14E-09 0.00E+OO O.OOE+OO 
78-83- 1 2-Mcthvloroovl alcohol (lsobutvl alcohol) 4.29E-02 7.45E-03 3.53E-08 l .35E-04 4.30E-05 
78-87-5 1,2-Dichlorooropane 2.86E-03 2.86E-03 1.66E-09 O.OOE+oO 0.00E+OO 
78-92-2 1-Mcthylpropyl alcohol (2-Butanol) 2.86E-03 4.96E-04 2.35E-09 8.97E-06 2.87E-06 
78-93-3 Methyl ethyl ketone (MEK, 2-Butanone) 7.14E-03 2.97E-03 5.17E-09 5.34E-07 2.75E-07 
79-00-5 I, 1,2-Trichloroethane 7.14E-03 7.07E-03 4.18E-09 O.OOE+OO l.69E-1 3 
79-01-6 Trichloroethvlenc 7. 14E-03 7.16E-03 4.15E-09 0.00E+OO O.OOE+OO 
79.09-4 Propionic acid 4.29E-02 l.68E-03 5.70£-08 l .45E-02 1.76E-03 
79-10-7 2-Prooenoic acid 5.72E-02 2.24E-03 7.60£-08 l .94E-02 2.35E-03 
79-20-9 Methvl acetate 4.29E-02 3.49E-02 2.69E-08 4.33E-08 4.07£-08 
79-34-5 I, 1,2 2-Tetrachloroelhane 1.35E-05 I .28E-05 8.06E-12 1.13E- 14 4.72E-14 
83-32-9 Acenaohthene 4.29E-02 4. 18E-02 2.52E-08 2.45E-12 7.34E-12 
84-66-2 Diethyl phthalate 4.29E-02 2.05£-03 5.46E-08 1.12E-02 l.56E-03 
84-74-2 Dibutvl ohthalate 4.29E-02 4.09E-03 4.93E-08 4.56E-03 6.92E-04 
85-01-8 Phenanlhrene 4.29E-02 1.78E-02 3. lOE-08 3.20E-06 l.65E-06 
85-68-7 Butylbenzyl phthalate 4.29E-02 4.09E-03 4.93E-08 4.56E-03 6.92E-04 
86-73-7 Fluorene 4.29E-02 J.49E-02 2.69E-08 4.33E-08 4.07E-08 
87-68-3 Hexachlorobutadiene 7.14E-03 7.1 5E-03 4.14E-09 0.00E+OO O.OOE+OO 
88-06-2 2,4 6-Trichloroohenol 4.29E-02 2.33E-02 3.30E-08 6.40E-04 I JOE-04 
88-72-2 2-Nitrotoluene 7.14£-03 l .42E-03 5.73E-09 l.23E-05 4.26£-06 
88-75-5 2-Nitrophenol 4.29E-02 8.54£-03 3.44E-08 7.41£-05 2.56E-05 
88-89-1 Picric acid 4.29E-02 7.76E-08 6.82E-08 3.67E-02 2.16E-03 
91-20-3 Naohthalene l.43E-03 I .30E-03 8.63E-10 3.29E-12 l.29E-l l 
91-22-5 Quinoline 4.29E-02 3.60E-03 4.47E-08 3.00E-03 5.83E-04 
91-58-7 2-Chloronapthalene 4.29E-02 4.06£-02 2.56E-08 3.57E-l l l. 50E-10 
92-52-4 1 l ' ·Biohenyl 2.86E-02 2.71E-02 l.70E-08 2.38E-l l 9.97E-l l 
92-93-3 4-Nitrobiohcnvl 4.29E-02 2.33E-02 3.30E-08 6.40E-04 l.30E-04 
95- 13-6 lndcne 4.29E-02 4. 18E-02 2.52E-08 O.OOE+oO 7.33E-12 
95-47-6 o-Xylcne 2.86E-03 2.86E-03 l.66E-09 O.OOE+oO O.OOE+OO 
95-48-7 o-Cresol (2-Methvlohenol) 7.14E-03 6.00E-04 7.44E-09 4.99E-04 9.71£-05 
95-49-8 2-Chlorotoluene 4.29E-02 4.29E-02 2.49E-08 O.OOE+OO 7.66E- 15 
95-50- 1 o-Dichlorobenzene ( 1,2-Dichlorobcnzcnc) 2.86E-03 2.79£-03 l.68E-09 O.OOE+oO 4.89E-13 
95-57-8 2-Chlorophenol 4.29E-02 7.45E-03 3.53E-08 1.35E-04 4.30E-05 
95-95-4 2 4 5-Trichloroohenol 4.29E-02 3.60E-03 4.47E-08 3.00E-03 5.83E-04 
96-22-0 3-Penlanonc l .43E-02 1.16E-02 8.95E-09 1.44E-08 l .36E-08 
96-69-5 Bis(3-tert-butyl-4-hydroxy-6-methyl-phenyl)sulfide 4.29E-02 4.29E-02 2.49E-08 O.OOE+OO 7.66E- 15 

24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Abated Streams 
PJV32 PVPl2 PJVll LVP18 HOP31 PJV34 
HLW PT Vessel PT LAW HLW HLW 

PJM/RFD Vent RFD/PJM Melter Melter PJM/RFD 
e/sec ',!}sec e/sec e/sec !!./sec e/sec 

O.OOE+OO 4.30E-04 2.49E-08 O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 4.29E-04 2.48E-08 O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO J.79E-04 4.15E-09 O.OOE+OO O.OOE+oO O.OOE+OO 
O.OOE+OO 7.16E-03 4.14E-09 O.OOE+OO O.OOE+oO O.OOE+OO 
O.OOE+oO 7.16E-03 4.14E-09 O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 7.45E-07 3.53E-08 6.99E-06 2.36E-06 O.OOE+OO 
O.OOE+OO 2.86E-06 l.66E-09 0.00E+OO 5.21E- 15 O.OOE+OO 
O.OOE+OO 4.96E-08 2.35E-09 4.66E-07 1.57E-07 O.OOE+OO 
6.21E- l4 2.97E-06 5.17E-09 3. l lE-08 1.97E-08 6.21E-14 
O.OOE+OO 7.07E-07 4.18E-09 2.55E-15 5.20E-13 O.OOE+OO 
O.OOE+OO 7.16E-07 4.15E-09 O.OOE+OO O.OOE+OO 0.00E+OO 
O.OOE+OO l .68E-07 5.70E-08 7.28E-04 8.84E-05 O.OOE+OO 
O.OOE+OO 2.24E-07 7.60E-08 9.70E-04 l.18E-04 O.OOE+OO 
O.OOE+OO 3.49E-06 2.69E-08 3.24E-09 4.97E-09 0.00E+OO 
O.OOE+OO l.28E-06 8.06E-12 2.09E-15 2.65E-14 O.OOE+OO 
O.OOE+OO 2.SlE-04 2.52E-08 1.l3E-12 l.22E-11 O.OOE+OO 
O.OOE+OO 4.l lE-08 5.46E-08 5.62E-04 7.87E-05 O.OOE+OO 
4.43E-10 8.13£-08 4.90E-08 2.28E-04 3.48E-05 4.41£-10 
3.73E- 13 l.07E-04 3. lOE-08 1.87£-07 l.1 8E-07 3.72E-13 
4.43£-10 7.75E-08 4.67E-08 2.07E-04 3. l 7E-05 4.20E- 10 
O.OOE+OO 2.09E-04 2.69E-08 3.24£-09 4.97E-09 O.OOE+OO 
O.OOE+OO 2.86E-05 4.14E-09 O.OOE+oO O.OOE+OO O.OOE+OO 
8.48E-11 1.40£-04 3.30£-08 3.25£-05 6.73£-06 8.48E-11 
O.OOE+oO 7.12E-08 5.73E-09 6.48E-07 2.40E-07 O.OOE+OO 
O.OOE+oO 1.28E-04 3.44E-08 3.89E-06 1.44E-06 0.00E+OO 
O.OOE+OO l.45E-12 6.37E-08 1.60E-03 9.44E-05 O.OOE+oO 
O.OOE+oO 6.51E-06 8.63E-10 5.77E- 13 6.37E-12 O.OOE+OO 
O.OOE+OO 1.80£-07 4.47E-08 1.51 E-04 2.97E-05 O.OOE+OO 
O.OOE+OO 2.44E-04 2.56E-08 6.63E-12 8.39E-ll O.OOE+OO 
O.OOE+OO 5.41 E-06 l .70E-08 4.42E-12 5.59E-l l O.OOE+OO 
8.48E-l 1 l.40E-04 3.29E-08 3.25E-05 6.72E-06 8.47E-l 1 
O.OOE+oO 2.09E-05 2.52E-08 7.35E-14 l.22E-l 1 O.OOE+OO 
O.OOE+oO 2.86E-07 l.66E-09 O.OOE+oO 5.21E- 15 O.OOE+oO 
O.OOE+OO 3.00E-07 7.44E-09 2.51E-05 4.94E-06 O.OOE+OO 
O.OOE+OO 2.14E-06 2.49E-08 O.OOE+OO 7.85E- 14 O.OOE+oO 
O.OOE+oO 2.79E-05 l .68E-09 4.90£- 15 8.13E-13 O.OOE+oO 
O.OOE+oO 3.72E-07 3.53E-08 6.99E-06 2.36E-06 O.OOEt-00 
O.OOE+OO 2.16E-05 4.47E-08 1.5IE-04 2.97E-05 O.OOE+OO 
O.OOE+OO l.16E-06 8.95E-09 l.OSE-09 1.66E-09 O.OOE+OO 
O.OOE+OO 2.57E-04 2.49E-08 O.OOE+OO 7.85E- l4 O.OOE+oO 
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Table 17 Summary of Organic Constituents Emission Rates for the WTP 

Feed Unabated Streams 

CAS# COPC 
FRP0l + FRPJ4 PVP0I PJV04 LMP06 HMP06 

WTP Feed 
PT Vessel PT LAW HLW 

Vent RFD/PJM Melter Melter 
f!/sec f!/scc f!/sec f!/sec f!/sec 

98-51-1 I p-tcrt-Butyltoluene 4.29E-02 4.29E-02 2.48E-08 O.OOE+OO O.OOE+OO 
98-82-8 Cumene 4.29E-02 4.29E-02 2.49E-08 O.OOE+OO O.OOE+OO 
98-83-9 aloha-Methvlstvrene 7.14E-03 7. I 5E-03 4.15E-09 O.OOE+OO 1.28E-15 
98-86-2 Acetoohenone 2.86E-02 5.16E-03 2.33E-08 7.50E-05 2.45E-05 
98-95-3 Nitrobenzene 2.86E-02 5.69E-03 2.29E-08 4.94E-05 l.70E-05 
Coplanar PCB's 
31508-00-6 2 3' 4 4',5-Pentachlorobiohenyl (PBC 11 8) 1.24E-06 3.08E-06 9.81E-l3 4.20E-14 l.50E-13 
32598-13-3 3,3',4,4'-Tetrachlorobiohenvl (TCB) l .24E-06 3.08E-06 9.81E- 13 4.20E-14 1.50E-13 
32598-14-4 2 3,3',4,4'-Pentachlorobiohenvl (PCB 105) 1.24E-06 3.08E-06 9.81E-13 4.20E-14 1.50E-1 3 
32774-16-6 3,3',4 4',5,5'-Hexachlorobiphenvl l .24E-06 3.08E-06 9.81E- J3 4.20E-14 l.50E-1 3 
35065-29-3 2,2',3 4 4',5,5'-Heptachlorobiphenyl l .24E-06 3.08E-06 9.81E-13 4.20E-14 l.50E-13 
35065-30-6 2,2',3,3' 4 4' 5-I-leotachlorobiohenvl l .24E-06 3 08E-06 9.81E-13 4.20E-14 J.50E-1 3 
38380-08-4 2,3,3',4,4',5-Hexachlorobiohenvl (PCB 157) l .24E-06 3.08E-06 9.81 E-l3 4.20E-14 l.50E- 13 
39635-31-9 2,3,3',4,4',5,5'-Heptachlorobiphenyl l.24E-06 3 08E-06 9.81E-13 4.20E-1 4 l.SOE-13 
52663-72-6 2,3', 4, 4 ',5 5'-Hexachlorobiohcnvl l .24E-06 3.08E-06 9.8JE-13 4.20E-14 1.SOE-13 
57465-28-8 3,3',4,4',5-Pentachlorobiphenvl 1.24E-06 3.08E-06 9.81E- 13 4.20E- 14 l.50E-13 
65510-44-3 2' 3 4 4' 5-Pentachlorobiohenyl l .24E-06 3.0SE-06 9.8 1E-13 4.20E-14 l.50E-1 3 
69782-90-7 2,3,3',4,4',5'-Hexachlorobiohenvl l .24E-06 3.08E-06 9.Sl E-13 4.20E-14 l.50E- 13 
70362-50-4 3 ,4, 4',5-Tetrachlorobiphenvl I .24E-06 3.08E-06 9.81E-13 4.20E- 14 1.SOE-13 
74472-37-0 2,3,4,4',5-Pentachlorobiohenvl l .24E-06 3.08E-06 9.81E-13 4.20E-14 l. SOE-13 

24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Abated Streams 
PJV32 PVPl2 PN II LVP18 HOPJl PJV34 
HLW PT Vessel PT LAW HLW HLW 

PJM/RFD Vent RFD/PJM Melter Melter PJM/RFD 
f!/sec f!/sec f!/sec f!/sec f!}sec e/sec 

O.OOE+OO 2.15E-06 2.48E-08 O.OOE+OO 0.00E+OO O.OOE+OO 
O.OOE+OO 2.15E-06 2.49E-08 O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 3.57E-05 4. 15E-09 O.OOE+OO l.3 IE-14 O.OOE+OO 
O.OOE+OO 2.58E-05 2.33E-08 3.90E-06 l.36E-06 O.OOE+OO 
O.OOE+OO 2.85E-07 2.29E-08 2.59E-06 9.62E-07 O.OOE+OO 

O.OOE+OO 1.85E-08 9.8 1E-13 7.34E-15 6.83E-14 O.OOE+OO 
O.OOE+OO l. 85E-08 9.81E-l3 7.34E-1 5 6.83E-14 O.OOE+OO 
O.OOE+OO 1.85E-08 9.81E-l3 7.34E-15 6.83E-14 O.OOE+OO 
O.OOE+OO 1.85E-08 9.81E-13 7.34E-1 5 6.83E-14 O.OOE+OO 
O.OOE+OO I .85E-08 9.81E-1 3 7.34E-1 5 6.83E-J4 O.OOE+OO 
O.OOE+OO 1.85E-08 9.81E- l3 7.34E-1 5 6.83 E-14 O.OOE+OO 
O.OOE+OO l.85E-08 9.81E-13 7.34E-l 5 6.83E-14 O.OOE+OO 
O.OOE+OO I .85E-08 9.81E-13 7.34E-15 6.83E-14 O.OOE+OO 
O.OOE+OO 1.85E-08 9.81 E-13 7.34E-1 5 6.83E-1 4 0.00E+OO 
O.OOE+OO l .85E-08 9.SIE- 13 7.34E-1 5 6.83E-14 O.OOE+OO 
0.00E+OO l .85E-08 9.81E-l3 7.34E-1 5 6.83E-14 O.OOE+OO 
O.OOE+OO l .85E-08 9.81E-1 3 7.34E-1 5 6.83E-14 O.OOE+OO 
O.OOE+OO 1.85E-08 9.SIE-13 7.34E- 15 6.83E-14 O.OOE+OO 
O.OOE+OO 1.85E-08 981E-1 3 7.34E-l 5 6.83E-14 O.OOE+OO 
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Table 18 Estimated Inorganic COPC Emissions 

Feed Unabated Streams 

CAS FRP0I + FRP14 PVP0I PJV04 LFP04 LMP06 LVP0I HFP0J 

Number 
Compound 

PT Vessel 
LAW 

LAW 
LAW HLW 

PT 
WTP Feed 

Vent RFD/PJM 
Melter 

Melter 
Vessel Melter 

Feed Vent Feed 
e/see e/see e/sec e/scc e/sec e/see e/see 

7440-22-4 Silver 2.09E-02 l.07E-07 7.19E-08 2.45E-03 8.17E-05 7.48E-I I l.91E-02 
7429-90-5 Aluminum I.OOE+OI 6.0IE-05 2.08E-05 l.91E+O I l.91E-O I 4.58E-07 3.34E+OO 
7440-38-2 Arsenic 8.65E-03 6.89E-08 1.63E-08 8.68E-03 l.45E-03 2.78E-10 l.41E-03 
7440-42-8 Boron 3.37E-02 2.68E-06 4.80E-07 l.79E+OI 5.95E-O I 3.69E-07 1.78E+OO 
7440-39-3 Barium l.97E--02 I.OSE-07 6.SIE-08 2.80E-03 2.80E--05 8.43E-11 l.71E-02 
7440-69-9 Bismuth 9.27E-02 2.46E-07 3.26E-07 5.0SE-03 6.31E-05 l.52E- IO 8.92E-02 
7440-70-2 Calc ium 1.58E-01 2.77E-05 5. ISE-07 l.70E+O I 2.26E-0 1 3.45E--07 l.05E-Ol 
7440-43-9 Cadmium 6.61E-02 l.96E-07 2.53E-07 5.54E--03 5.54E-04 l.68E-IO 6.88E-02 
16887-00-6 Chloride l.59E+OO 8.77E--06 2.59E-06 1.77E+OO O.OOE+OO 5.75E-08 6.25E-02 
18540-29-9 Chromium (hexava.lent ' 3.94E-OI 1.73E-06 7.21E-07 3.72E-O I 9.07E-03 I.IOE-08 6.16E-02 
7440-50-8 Conner 9.6 1E-03 5.35E-08 2.95E-08 2.37E-03 I. ISE-05 7.12E- 11 7.27E-03 
16984-48-8 Flouride 7. IOE-01 2.96E-06 1.97E-06 4.63E-0 1 O.OOE+OO l.46E-08 3.85E-O l 
7439-89-6 lron 2.73 E+OO l.36E-05 9.78E-06 2.40E+OI l. 20E-O l 4.83E-07 3.05E+OO 
7439-97-6 Mercurv l.85E-02 2.92E-07 l.65E-07 2.88E-02 2.88E-02 l.07E--09 3.94E--02 
7440-09-7 Potassium 3.73E+OO 2.09E-05 5.89E-06 3.79E+OO l.89E-OI l.16E-07 l.69E-OI 
7439-93-2 Lithium 4.29E-03 l.36E-07 4.36E--08 4.72E+OO 4.72E-02 9.57E-08 7.38E-01 
7439-95-4 Mal!llesium 2.84E-02 2.56E-06 9.58E--08 6.22E+OO 3.II E-02 l.25E-07 2.59E-02 
7439-96-5 Manganese 2.65E-O I l.21E-06 9.18E-07 8.69E--02 1. 16E-03 1.94E--09 2.SOE-01 
7440-23-5 Sodium 7.00E+OI 3.37E-04 1.21E-04 6.76E+OI 6.76E-0 1 2.04E-06 6.62E+OO 
7440--02-0 Nickel l.40E-O l 4.37E--07 4.46E-07 9.38E-02 l.05E-03 2.21E-09 l. 12E-O l 
14797-65-0 Nitrite 2.85E+O I l.3 IE-04 4.58E--05 2.66E+OI O.OOE+OO 7.98E-07 l.73E+OO 
14797-55-8 Nitrate 5.09E+OI 3.51E-04 l .03E-04 6.55E+OI O.OOE+OO 1.96E-06 5.82 E+OO 
14280-30-9 Hydroxide 4.04E+O I 2.65E-04 7.97E-05 7.39E-O I O.OOE+OO 2.99E-07 l.65E+OI 
7723-14-0 Phosphorous O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
7439-92-1 Lead J.73E-01 4.99E-07 5.65E-07 2.87E-02 3.50E-04 8.65E-IO 1.46E-OI 
14265-44-2 Phosphate l.70E+OO 1.12E-05 3.98E-06 l. 18E+OO 2.96E-02 3.47E-08 6.83E--Ol 
63705-05-5 Total Sulfur O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 
7440-21 -3 Silicon 5.59E--OI 1.15E-05 2.54E-06 2.69E+02 8.95E-Ol 5.39E-06 3.3 IE+OI 
14808-79-8 Sulfate 2.81E+OO 1.36E-05 4.79E-06 2.56E+OO O.OOE+OO 7.62E-08 3.05E-OI 
7440-24-6 Strontium (total ) 9.90E--03 2.59E-08 3.47E-08 4.87E-04 4.87E-06 l.47E-I I 9.51E-03 
7440-66-6 Zinc l.38E-02 6.17E-07 1.12E-07 l.42E+Ol l.42E-OI 2.87E-07 8.07E--Ol 
7440-67-7 Zirconium 6.57E-01 3.25E-06 2.36E-06 l.3IE+OI 4.38E-02 2.64E-07 7.67E-O l 
7440-41 -7 Bervllium 4.98E-04 2.47E-09 l.79E--09 3.63E--05 l.81E-07 3.80E-08 4.98E-04 
57-12-5 Cyanide l.31E-03 8.60E-09 3.06E-09 9.09E-04 2.27E-05 5.07E-09 5.25E-04 
7440-48-4 Cobalt 2.35E-03 I.OIE-08 8.40E-09 5.89E-05 2.95E--07 3.37E-10 2.33E-03 
7439-98-7 Molvbdenum l .80E--02 4.77E--08 6.32E-08 9.77E--04 l .22E--05 5,60E-09 l.73E-02 
7440-16-6 Rhodium 2.96E-03 9.80E--09 8.58E-09 l .07E-03 2.02E--05 3.23E-1 I J.96E-03 
7440-36-0 Antimony 4.52E-03 1.1 9E-08 l.58E-08 2.39E-04 2.99E-06 l .37E-09 4.33E-03 
7782-49-2 Selenium 7.76E-03 3.23E--08 2. l 5E-08 5.05E--03 2.97E--03 3.03E-08 4.20E-03 
7440-31-5 Tin 3.69E-04 l.05E--09 l.20E-09 5.80E--05 2.90E-07 3.31E-10 3.13E--04 
7440-25-7 Tantalum 7.28E--03 3.60E--08 2.62E-08 5.30E-04 2.12E-06 5.56E--07 7.27E--03 
7440-28--0 Thallium 5.54E-03 2.3IE--08 l .54E-08 3.61E-03 6.0IE-04 2.16E--08 3.00E-03 
7440-61-1 Uranium 1.43E-O I 6.51 E--07 4.90E-07 l .35E-02 6.73E--05 7.69E-08 1.31 E-01 

HMP06 

HLW 
Melter 

e/sec 
6.37E-04 
3.34E-02 
6.72E-05 
5.93E-02 
1.71E-04 
l .54E-03 
1.40E-03 
6.88E-03 
O.OOE+OO 
6.16E-04 
4.27E-05 
O.OOE+OO 
2.54E-02 
3.94E-02 
8.47E--03 
7.38E-03 
4.1 IE-04 
3.33E-03 
6.62E-02 
l.26E-03 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
l.83E-03 
1.7 1E-02 
O.OOE+OO 
1.44E-Ol 

O.OOE+OO 
9.51 E-05 
8.07E-03 
4.04E--03 
3.83E-06 
l.3IE-05 
1.79E--05 
2.67E-04 
5.30E-05 
4.33E-05 
2.00E-03 
2.41E-06 
5.59E-05 
2.31E--05 
I.OIE-03 

24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Abated Streams 

HOPI0 PJV32 PVPl2 PJVll LVPl8 UOPJ I PJV34 
HLW 

HLW PT Vessel PT LAW HLW HLW 
Vessel 

PJM/RFD Vent RFD/PJM Melter Melter PJM/ RFD 
Vent 
e/sec e/SCC e/sec e/sec vhec v)sec v)see 

3.83E-09 4.04E- IO O.OOE+OO 7.19E-14 4.54E-12 3.54E-13 2.02E-15 
6.69E-07 2. IOE-08 4.29E-1 3 2.08E-1 I 2.17E-09 4.26E-12 J.OSE-13 
2.83E-10 4.24E-1 l O.OOE+OO l.63 E- 14 7.53E-1 I 3.89E-14 O.OOE+OO 
3.57E-07 3.73E-08 l.92E-14 4.80E-13 1.68E-08 I.ODE-II 1. 87E- 13 
3.41E-09 l.07E-1 0 O.OOE+OO 6.51E-14 I.JOE- 13 3.31E- 14 O.OOE+OO 
l.79E-08 9.73E-1 0 l.76E-15 3.26E-13 4.0SE- 12 9.87E-13 4.87E- 15 
2.1 IE-08 8.83E-I 0 t. 98E- 13 5.15E-13 5.14E-09 3.55E-13 4.41E- 15 
t.38E-08 4.37E-09 l.40E- 15 2.53E-13 2.17E-11 2.44E-12 2.18E- 14 
l.5 1E--07 7.60E-09 6.26E-14 2.59E- 12 2.88E- 13 7.56E-15 3.80E- 14 
4.49E--08 1.04E-09 l.24E-14 7.21E- 13 l.03E-09 7.76E-1 3 5.18E-15 
l.45E-09 2.70E-l 1 O.OOE+OO 2.95E-14 6.81E-13 2.46E-14 0.00E+OO 
7.78E-08 4.75E-08 2. I IE-14 l.97E-12 7.30E-14 4.32E-15 2.38E-l3 
7.32E-07 l.84E--08 9.69E- 14 9.78E-12 1.36E-09 3.25E-12 9.21E- 14 
8.17E-09 l.81E-08 2.92E-07 l.65E-07 7.77E-05 1.07E--05 l.81E--08 
3.40E-08 5.37E-09 1.49E-13 5.89E- 12 9.28E-09 3.77E-1 2 2.69E-14 
I .48E-07 4.67E-09 O.OOE+OO 4.36E- 14 2.81E--09 4.40E-12 2.34E-14 
5.18E--09 2.59E- IO l.83E- 14 9.58E- 14 4.32E-09 l.14E-1 3 1.29E- 15 
5.00E-08 2. IOE-09 8.67E-15 9.18E-13 1.93E-1 I 6.19E-13 1.05E-14 
1.46E-05 3.05E-07 2.40E-12 1.2 1E-10 4.33E-08 4.32E-1 I 1.53E- 12 
3.97E-08 1.14E-09 3.12E-15 4.46E-13 6.59E-1 I 5.93E-13 5.68E-15 
3.45E-07 l.97E-13 9.33E-13 4.58E-l I 3.99E- 12 l.92E-14 O.OOE+OO 
2.47E-05 4.69E-07 2.51E-12 l.03E-IO 9.82E-12 l.37E-12 2.34E-12 
7. 16E-06 7.68E-08 1.89E-1 2 7.97E-l l 1.49E-12 3.98E-13 3.84E- 13 
O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO 
2.93E-08 l.16E-09 3.56E- 15 5.65E-13 2.12E- I I I.IIE-12 5.79E- 15 
l.37E-07 1.07E-08 7.99E-14 3.98E-12 4.35E-09 2.61 E-12 5.37E-14 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 7.79E-03 6.29E-03 O.OOE+OO 
6.63E-06 9.06E-08 8.19E- 14 2.54E-12 l.36E-08 2.46E-ll 4.53E- 13 
6.1 IE-08 9.09E-15 9.69E- 14 4.79E-12 3.81E- 13 3.39E-15 O.OOE+OO 
l.90E-09 5.98E-I I O.OOE+OO 3.47E-1 4 5.54E-14 l.21E-14 O.OOE+OO 
1.62E-07 5.08E-09 4.41E-1 5 1. 12E-13 3.65E-09 2.05E-12 2.54E-14 
1.54E-07 2.54E-09 2.32E-14 2.36E-12 l.3IE-09 7.57E-13 l.27E-14 
1.16E- IO 1.93E- 12 O.OOE+OO 1.79E-15 1.92E-13 O.OOE+OO O.OOE+OO 
l.05E- 10 8.26E-12 O.OOE+OO 3.06E- 15 8.99E-13 2.02E-15 O.OOE+OO 
4.66E-IO 2.04E- l 1 O.OOE+OO 8.40E- 15 2.47E- 14 1.40E-14 O.OOE+OO 
3.46E-09 l.88E- IO 0.00E+OO 6.32E-14 4.26E- 14 l.60E-15 O.OOE+OO 
3.93E- 10 3.34E- 1 I O.OOE+OO 8.58E-15 6.39E- 14 O.OOE+OO 0.00E+OO 
8.66E- IO 2.73E- I I O.OOE+OO l.58E-14 3.43E-13 5.42E-14 O.OOE+OO 
8.49E- 10 5.19E- IO O.OOE+OO 2.15E-14 1.78E-l 1 l.73E- 14 2.59E- 15 
6.26E-1 l l.64E-12 O.OOE+OO l.20E-15 4.95E-15 O.OOE+OO O.OOE+OO 
1.70E--09 2.82E- 1 I O.OOE+OO 2.62E- 14 2.78E-12 O.OOE+OO O.OOE+OO 
6.06E-IO 3.70E-10 O.OOE+OO l.54E- 14 5.20E-13 O.OOE+OO l.85E-15 
2.63E-08 1.15E-09 4.65E- 15 4.90E-13 l.l5E-12 l.29E-13 5.74E- 15 
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Table 18 Estimated Inorganic COPC Emissions 

Feed Unabated Strea ms 

CAS FRP0I + FRP14 PVP0I PN04 LFP04 LMP06 LVP0J HFP0l 

Number 
Compound 

PT Vessel PT 
LAW 

LAW 
LAW HLW 

WTPFeed 
Vent RFD/PJM 

Melter 
Meller 

Vessel Melter 
Feed Vent Feed 

g/sec l!fsec l!f•ec l!/sec (!/sec v)sec v)sec 
7440-62-2 Vanadium 3.I IE-03 8.27E-09 l.09E-08 l.69E-04 2.12E-06 9.71 E- 10 2.99E-03 
7440-33-7 Tun2slen 6.46E-03 3.20E-08 2.32E-08 4.70E-04 l.88E-06 4.93E-07 6.45E-03 
7440-65-5 Yttrium l.29E-03 3.40E-09 4.48E-09 7.55E-05 7.S5E-07 4.32E-1 0 1.22E-03 
630-08-0 Carbon monoxide O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 4.94E-O I O.OOE+OO O.OOE+OO 
10 102-43-9 Nitri c Oxide O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 2.58E+OI O.OOE+OO O.OOE+OO 
10102-44 -0 Nitro2en dioxide O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 3.62E+OO O.OOE+OO O.OOE+OO 
7446-09-5 Sulfur dioxide O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 9.33E-02 O.OOE+OO O.OOE+OO 
7664-41-7 Ammonia/Ammonium 3.44E-02 8.42E-06 5.34E-08 5.90E-03 5.90E-02 6.19E-10 6. 14E-03 
7647-01-0 Hydrochloric Acid O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 9.61E-Ol O.OOE+OO O.OOE+OO 
7664-39-3 Hydrofluoric Acid O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO 1.22E-01 O.OOE+OO O.OOE+OO 

Total 2.16E+02 1.28E-03 4.09E-04 5.56E+02 3.44E+Ol 1.45E-05 7.70E+O I 

HMP06 

HLW 
Meller 

l!fsec 
2.30E-05 
4.96E-05 
1.22E-05 
2.97E-02 
2.08E+OO 
2.99E-Ot 
7.54E-02 
l.32E-02 
3.38E-02 
1.0 IE-0 1 
3.07E+OO 

24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Abated Strea ms 

HOPJ0 PN32 PVPl2 PJV JI LVP18 HOPll PJV34 
HLW 

HLW PT Vessel PT LAW HLW HLW 
Vessel 

PJM/RFD Vent RFD/PJM Melter Melter PJM/RFD 
Vent 
v)sec v)sec v)sec g/sec g/sec g/sec v)sec 

5.99E-10 3.26E-1 I O.OOE+OO 1.09E-14 7.32E-15 0.00E+OO O.OOE+OO 
l.5 1E-09 2.50E-1 I O.OOE+OO 2.32E- 14 2.47E- 12 O.OOE+OO O.OOE+OO 
2.45E-1 0 7.70E-12 O.OOE+OO 4.48E- 15 1.07E- 14 l.56E-15 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 2.47E-02 1.49E-03 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 1. 17E+OO 1.04E-01 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 1.64E-O I 1.49E-02 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 2.34E-03 6.28E-02 O.OOE+OO 
l.23E-09 3.54E-ll 2.81 E-06 5.34E-08 1.04E-0 1 9.15E-03 3.54E- 11 

O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 2.02E-02 2.60E-05 O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 1.46E-03 2.22E-05 O.OOE+OO 
5.64E-05 1.1 3E-06 3. IOE-06 2.19E-07 1.50E+OO 1.99E-Ol 1.81E-08 
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Table 19 Estimated Radionuclide COPC Emissions 

Feed Unabated Streams 
FRP0I + FRPl4 PVP0I PJV04 LFP04 LMP06 LVP0I HFP03 

CAS Number Compound LAW HLW 
WTPFeed 

PT Vessel PT 
Meller 

LAW LAW 
Melter 

Vent RFO/PJM Melter Vessel Vent 
Feed Feed 

Ci/vr Ci/vr Ci/vr Ci/vr Ci/vr Ci/v r Ci/vr 
14596- 10-2 Americium-241 3. I 5E+05 8.13E-0l l.13E+00 6.62E+03 8.28E+0 I 2.00E-04 3. 14E+05 
14762-75-5 Carbon-14 1.59E+02 l.l 7E-03 2.90E-04 l .33E+02 l.33E+02 3.98E-06 2.56E+Ol 
10198-40-0 Coball-60 3.52E+04 l.SlE-0 1 l.25E-0 I 8.80E+02 4.40E+00 2.64E-05 3.47E+04 
15757-87-6 Curium-243 4.34E+02 l.82E-03 l .57E-03 7.55E-0 l 3.77E-03 2.27E-08 4.39E+02 
13981 - 15-2 Curium-244 9.87E+03 4. 15E-02 3.57E-02 1.78E+0I 8.9 1E-02 5.36E-07 9.99E+03 
10045-97-3 Ccsium-1 37 5.40E+07 1.46E+02 1.20E+02 4.35E+03 2. 18E+03 1.61E-04 5.58E+07 
14683-23-9 Eurooium-152 1.70E+03 4.39E-03 6.05E-03 4.94E+0I 2.47E-0 l 1.48E-06 1.67E+03 
15585- 10- 1 Eurooium-154 1.89E+05 4.99E-01 6.63E-0l l .02E+04 5. ll E+Ol 3.07E-04 1.81E+05 
14391- 16-3 Eurooium-155 2.95E+04 8.06E-02 l.00E-01 2.95E+03 1.48E+O I 8.87 E-05 2.69E+04 
10028-17-8 Tri tium 1.39E+03 9.79E-01 3.34E-03 1.43E+02 l .43E+02 5.45 E-06 6.23E+02 
15046-84- 1 lodine-129 5.18E+O0 5.1 IE-05 I .06E-05 4.76E+00 4.33E+00 1.S0E-07 l.20E+00 
1398 1-37-8 Nickel-63 2.22E+04 9. I 7E-02 4.64E-02 l .59E+04 1.79E+02 4.79E-04 6.42E+03 
13994-20-2 Neotunium-237 2.59E+02 1.IIE-03 9.27£-04 5.20E+0O 2.60E-02 l.56E-07 2.57E+02 
13981-16-3 Plutoniurn-238 1.23E+03 3.18E-03 4.41 E-03 2.94E+0 l l.47 E-0 l 8.84E-07 1.22E+03 
1511 7-48-3 Plutoniurn-239 1.1 IE+04 2.88E-02 3.93E-02 4.06E+02 2.03E+00 l.22E-05 1.08E+04 
141 19-33-6 Plutonium-240 2.92£+03 7.60E-03 l.04E-02 l .05E+02 5.26E-0l 3.16£-06 2.85E+03 
14119-32-5 Plutonium-24 I 7.78E+04 2.0IE-01 2.77E-0I 2.21E+03 1.l0E+Ol 6.64£-05 7.66E+04 
14234-35-6 Antimonv-125 1.16E+05 3.07E-01 4.06E-0 I 6.14E+03 7.68E+Ol I .85E-04 1.11 E+05 
157 15-94-3 Samarium-15 I l .42E+06 3.75E+00 4.94 E+O0 8.52E+04 6.22E+0l 2.56E-03 l .35E+06 
15832-50-5 Tin-126 6.15E+02 1.76E-03 2.0 lE-03 9.68E+0 l 4.84E-0l 2.91E-06 5.23E+02 
10098-97-2 Strontium-90 3.62E+07 9.56E+O l 1.26E+02 2.12E+06 2.12E+04 6.39E-02 3.44E+07 
14133-76-7 Technetium-99 6.89E+04 4.78E-01 3.12E-0 1 2.49E+04 8.30E+03 8.52E-04 7.79E+04 
7440-29-1 Thoriurn-232 8.56E+O0 3.65E-05 3.06E-05 l.95E-OI 7.78E-04 5.48E-09 8.51E+00 
13968-55-3 Uranium-233 6.93E+02 2.93E-03 2.50E-03 5.32E+00 2.66E-02 I .60E-07 6.97E+02 
13966-29-5 Uraniurn-234 3.96E+OI 1.80E-04 l.35E-04 3.72E+00 1.86E-02 I .12E-07 3.63E+0 l 
15117-96- 1 Uraniurn-235 1.0 IE+00 4.79E-06 3.34E-06 1.46E-0l 7.32E-04 4.40E-09 8.74E-0l 
13982-70-2 Uraniurn-236 l.44E+00 6.98E-06 4.67E-06 2.51E-01 l .25E-03 7.54E-09 l .20E+00 
7440-6 1-1 Uraniurn-238 2.32E+0I l.08E-04 7.78E-05 2.90E+00 1.45E-02 8.73E-08 2.06E+Ol 
10098-9 1-6 Yttrium-90 3.59E+06 9.48E+00 1.25E+0 I 2. I IE+05 2 . l 1E+03 6.34E-03 3.4 1E+06 
13967-48-1 Ruthenium- I 06 3.10E+02 l.29E-03 8.61E-04 2.02E+02 5.18E+0I 6.37E-06 l.68E+02 
13967-70-9 Cesium-I 34 4.8JE+03 1.3 l E-02 1.07E-02 3.90E-0I l.95E-Ol 1.44E-08 5.00E+03 
1398 1-97-0 Barium-137m 1.61E+07 4.34E+0 I 3.57E+0I 1.29E+03 6.47E+02 4.78E-05 1.66E+07 
13982- 10-0 Plutonium-242 2.74E-0 1 6.59E-07 9.55E-07 1.l lE-02 5.57E-05 3.35E-10 2.63E-0 l 
13982-63-3 Radiwn-226 l.l0E-03 5.43E-09 3.95E-09 7.99E-05 l.33E-05 4.41E-10 l.l0E-03 
14158-29-3 Uraniurn-232 1.1 8E+O0 5.00E-06 4.27E-06 9.09E-03 4.54E-05 2.73E-10 1.19E+00 
14331-85-2 Protactinium-23 1 7.77E-01 3.84E-06 2.79E-06 5.65E-02 4.13E-05 3.12E-07 7.76E-0I 
14336-70-0 Nickel-59 2.47E+02 l.02E-03 5.18E-04 1.77E+02 1.99E+00 5.34E-06 7.16E+O ! 
14952-40-0 Actinium-227 1.05E+OO 5. I 7E-06 3.76E-06 7.61E-02 5.56E-05 4.20E-07 1.04E+O0 
14993-75 -0 Amcricium-243 2.93E+O l 8.32E-05 9.75E-05 4.31E+00 5.38E-02 l.30E-07 2.55E+0 l 
I 5262-20- 1 Radium-228 l. 72E+O0 8.53E-06 6.20E-06 1.26E-OI 2.09E-02 6.92E-07 1.72E+00 
155 10-73-3 Curium-242 3.76E+0I 1.58E-04 l.36E-04 6.54E-02 3.27E-04 1.96E-09 3.80E+0 I 
15594-54-4 Thorium-229 3.0 IE-01 1.28E-06 l.08E-06 6.85E-03 2.74E-05 3.67E-08 3.00E-0 1 
15751-77-6 Zirconium-93 7.49E+02 3.7 1E-03 2.69E-03 5.45E+0l 1.82E-0 l 3.0lE-04 7.48E+02 
7440-03-1 Niobium-93m 4.54E+02 2 .25E-03 l.63E-03 3.3!E+0 I 3.31E-02 l .82E-04 4.54E+02 
14336-66-4 Cadmium-l l 3m 6.29E+02 1.86E-03 2.4 1 E-03 5.27E+0 I 5.27E+O0 1.59E-06 6.54E+02 
15758-45-9 Selenium-79 l.37E+0 l 5.72E-05 3.82E-05 8.96E+00 5.27E+O0 2.83E-07 7.45E+00 

Total l .04 E+08 4.9 1E+02 l.38E+02 2.72E+06 3.2 1E+04 5.86E-02 1.04E+08 

HMP06 

HLW 
Melte r 

Ci/vr 
5.42E+03 
2.56E+0 l 
4.82E+02 
6. l0E+O0 
1.39E+02 
!.86E+06 
2.32E+0 l 
2.52E+03 
3.73E+02 
6.23E+02 
1.09E+O0 
7.21E+OI 
3.57E+00 
1.70E+0l 
1.50E+02 
3.97E+0l 
l .06E+03 
1.1 IE+03 
1.04E+04 
4 .36E+0O 
3.44E+05 
2.60E+04 
1.l 8E-O I 
9.67E+00 
5.04E-0l 
l.2 1E-02 
I .67E-02 
2.86E-01 
3.4 1E+04 
4.31E+Ol 
l .88E+02 
6.24E+05 
3.65E-03 
8.43E-06 
9. !6E-03 
5.97E-03 
9.39E-0l 
8.03E-0J 
4.40E-0l 
1.32E-02 
2.93E-0 I 
2.30E-03 
9.24E+00 
3.49E+00 
6.54E+0 I 
J .55E+OO 
2.39E+06 

24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Abated Streams 
HOPI0 PJV32 PVPl2 PJVII LVPl8 HOP31 PJV34 

HLW 
HLW PT Vessel PT LAW HLW HLW 

Vessel 
PJM/RFD Vent R FD/PJM Melter Melter PJM/RFD 

Vent 
Ci/vr Ci/vr Ci/yr Ci!vr Ci/vr Ci/vr Ci/vr 

6.29E-02 3.41 E-03 5.81 E-09 1.13E-06 9.42E-07 6.88E-07 1.70E-08 
5.12E-06 0.OOE+O0 l .17E-03 2.90E-04 l.33E+02 2.56E+0l 0 .00E+00 

6.95E-03 3.05E-04 l.0SE-09 l .25E-07 3.44E-07 3.77E-07 1.52E-09 
8.79E-05 3.84E-06 U0E-11 l .57E-09 4.30E- 11 7.75E- 10 1.92E-11 
2.00E-03 8.72E-05 2.96E-10 3.57E-08 1.02E-09 1.76E-08 4 .36E-10 
1.12E+0 I 1.18E+00 1.04E-06 1.20E-04 1.51E-04 1.29E-03 5.89E-06 
3.35E-04 1.46E-05 3.14E-l l 6.05E-09 2.81E-09 2.95E-09 7.30E- 11 
3.63E-02 1.58E-03 3.56E-09 6.63E-07 5.82E-07 3.20E-07 7.92E-09 
5.38E-03 2.35E-04 5.76E-1 0 1.00E-07 1.68E-07 4.74E-08 1.17E-09 
l.28E-04 1.98E-04 8.07E-0I 3.34E-03 2.73E+0 I 3.08E+02 !.98E-04 
2.4 1E-07 6.26E-08 1.46E-05 1.06E-05 3.28E-02 9.91E-04 6.26E-08 
1.28E-03 4.54E-05 6.55E- 10 4.64E-08 1.l 2E-05 3.40E-08 2.27£- 10 
5.15E-05 2.25E-06 7.90E-12 9.27E-10 2.96E-10 4.54E-10 l.12E-11 
2.44E-04 1.07E-05 2.27E-1 l 4.4 IE-09 1.67E-09 2.15E-09 5.33E- l 1 
2.17E-03 9.45E-05 2.06E-10 3.93E-08 2.31 E-08 1.91E-08 4 .73£-10 
5.7 1E-04 2.49E-05 5.43E-l l l .04E-08 5.99E-09 5.04E-09 l.25E- I0 
l.53E-02 6.69E-04 1.44£-09 2.77E-07 1.26E-07 1.35£-07 3.35E-09 
2.23E-02 7.02E-04 2.19E-09 4.06E-07 8.64E-06 1.39£-06 3.51 E-09 
2.69E-0l 6.52E-03 2.68E-08 4.94E-06 9.80E-08 l.58E-08 3.26E-08 
1.05E-04 2.74E-06 l.26E- l l 2.0lE-09 5.S IE-09 5.56E-10 1.37E- 11 
6.89E+OO 2.17E-0l 6.83E-07 l .26E-04 2.42E-04 4.39E-05 1.08E-06 
l .58E-02 ! .64E-02 3.42E-09 3.12E-07 6.29E-04 1.85E-05 8.20E-08 
l.70E-06 7.38E-08 2.61E-1 3 3.06E-11 1.09E-12 1.65E-13 3.69E-13 
1.39E-04 6.09E-06 2.09E-1 l 2.50E-09 3.0JE-10 1.23E-09 3.04E- 11 
7.27E-06 3.17E-07 1.29E-12 1.35E-10 2.12E- 10 6.41E- l l 1.59E-12 
l.75E-07 7.14E-09 3.63E-14 3.34E- 12 8.35E- 12 l.54E-1 2 3.57E-14 
2.4 IE-07 9.81E-09 5.28E-14 4.67E- 12 1.43E-11 2.12E-12 4.90E- 14 
4. l l E-06 1.79E-07 7.73E- 13 7.78E-1 l l .65 E- 10 3.63E-l 1 8.93E-13 
6.83E-0 1 2. I 5E-02 6.77E-08 l .25E-05 2.40E-05 4.35E-06 1.07E-07 
3.39E-05 2.07E-05 9.22E-12 8.61E- 10 1.80E-05 3.32E-08 1.04E-10 
I.00E-03 1.05E-04 9.35E-l l l.07E-08 I .35E-08 1.3 IE-07 5.27E-10 
3.33E+00 3.50E-0I 3. l0E-07 3.57E-05 4.49E-05 4.34E-04 1.75E-06 
5.26E-08 1.67E-1 0 4.71 E-15 9.55E- 13 6.34E-13 4.64E-13 0 .00E+00 
2.57E-10 4.25E- 12 0.00E+00 3.95E- 15 2.04E-14 0.00E+O0 0.00E+00 
2.38E-07 1.04E-08 3.57E- 14 4.27E- 12 5.18E-13 1.17E-1 2 5.20E- 14 
1.82E-07 3.00E-09 2.74E- 14 2.79E- 12 1.62E-12 9.36E-15 l.50E- 14 
1.43E-05 5.07E-07 7.3 1E-12 5.18E-10 8.44E-08 4.4JE-10 2.54E-12 
2.44E-07 4.0SE-09 3.70E-14 3.76E- 12 2.18E-12 1.26E-14 2.02E-14 
5. I0E-06 2.77E-07 5.94E- 13 9.75E-1 1 6.13E-10 5.58E-1 I l.38E-12 
4.03E-07 6.67E-09 6.09E-14 6.20E-12 3.2 1E-1 1 2.08E-14 3.34E- l 4 
7.61E-06 3.32E-07 1.1 3E- 12 l.36E-!0 3.72E- 12 3.74E- 11 !.66E- 12 
6.00E-08 2.60E-09 9.17E-15 !.08E- 12 2.2 1E- 13 3.51E- 15 1.30E- 14 
l.75E-04 2.90E-06 2.65E- l l 2.69E-09 6.85E-09 l.72E-09 l .45E-1 l 
!.06E-04 1.76E-06 1.61E-1 1 1.63E-09 9.57E-10 9.47E- 12 8.79E- 12 
l.3 lE-04 4.15E-05 l.33E- l 1 2.41 E-09 2.06E-07 2.32E-08 2.0SE-10 
U0E-06 9.19E-07 4.09E-13 3.82E- 1 I 3.29E-08 3.07E-1 I 4.60E-1 2 
2.5 1E+OI 7.81E+0I 1.82E+OO 5.86E-03 4.02E+02 5. l 8E+02 1.70E-03 
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Table 20 WTP PIC Emissions 

CAS Registry Compound 
Number 

1746-01 -6 2,3, 7,8-Tetrachlorodibenzo(p )dioxin (TCDD) 
19408-74-3 1,2,3, 7,8,9-Hexachlorodibenzo(p )dioxin 
3268-87-9 Octachlorodibenzo(p )dioxin 

35822-46-9 1,2,3,4,6,7,8-Heptachlorodibenzo(p)dioxin 

39001-02-0 Octachlorodibenzofuran 
39227-28-6 1,2,3 ,4, 7,8-Hexachlorodibenzo(n )dioxin 
40321-76-4 1,2,3 , 7 ,8-Pentachlorodibenzo(p )dioxin 
51207-31-9 2,3,7 ,8-Tetrachlorodibenzofuran 
55673-89-7 1,2,3 ,4, 7 ,8,9-Heptachlorodibenzofuran 
57117-31-4 2,3,4,7,8-Pentachlorodibenzofuran 
57117-41-6 1,2,3 , 7,8-Pentachlorodibenzofuran 
57117-44-9 1,2,3,6, 7,8-Hexachlorodibenzofuran 
57653-85-7 1,2,3,6, 7,8-Hexachlorodibenzo(n )dioxin 
60851-34-5 2,3,4,6,7,8-Hexachlorodibenzofuran 
67562-39-4 1,2,3 ,4,6, 7,8-Heotachlorodibenzofuran 
70648-26-9 1,2,3,4,7,8-Hexachlorodibenzofuran 
72918-21-9 1,2,3, 7 ,8, 9-Hexachlorodibenzofuran 
192-97-2 Benzo( e )pyrene 
205-82-3 Benzo(j)fluoranthene 
205-99-2 Benzo(b )fluoranthene 
207-08-9 Benzo(k)fluoranthene 
218-01 -9 Chrysene 
5385-75-1 Dibenzo( a,e )fluoranthene 
56-55-3 Benzo( a)anthracene 
91-57-6 2-Methylnaphthalene 
100-02-7 4-Nitrophenol 
100-25-4 1,4-Dinitrobenzene 
100-51-6 Benzvl alcohol 
100-52-7 Benzaldehyde 
101-77-9 4,4-Methvlenedianiline 
I 03-33-3 Azobenzene 
105-67-9 2,4-Dirnethylphenol 
106-44-5 lp-Cresol (4-Methyl phenol) 
106-47-8 • o-Chloroaniline 
106-49-0 10-Toluidine 
106-51-4 Quinone 
I 07-98-2 Propylene gylcol monomethyl ether 
I 08-60-1 Dichloroisopropyl ether 
109-86-4 2-Methoxyethanol 
110-80-5 2-Ethoxyethanol 
111-15-9 Ethylene glycol monoethyl ether acetate 
111-44-4 Bis(2-chloroethyl) ether 
111-91-1 Bis(2-chloroethoxv)methane 
1120-71-4 1,3-Propane sultone 
118-74-1 Hexachlorobenzene 
119-90-4 3,3 '-Dimethoxvbenzidine ( ortol-dianisidine) 
121-14-2 2,4-Dinitrotoluene 
122-66-7 1,2-DiohenyJhydrazine 

24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

PT Stack LAW Stack HLW Stack 
Flow rate (ivsec) Flowrate (ivsec) Flowrate (g/sec) 

3.3 IE-11 4.58E-l l 3.38E-l l 
2.81E-11 3.90E-ll 2.87E-l l 
l.41E-10 l .95E-10 l .44E-I 0 
5.63E-l l 7.79E-11 5.74E-I I 
5.25E-10 7.27E-10 5.36E-10 
2.8JE-1 l 3.90E-l l 2.87E-l l 
2.81E-l I 3.90E-J I 2.87E-l l 
2.24E-09 3. l0E-09 2.29E-09 
2.02E-10 2.80E-10 2.06E-10 
2.89E-09 4.00E-09 2.95E-09 
3.14E-09 4.34E-09 3.20E-09 
I .42E-09 l.97E-09 1.45E-09 
2.81E-11 3.90E-1 l 2.87E-l 1 
7.30E-I0 l.0IE-09 7.44E-10 
4.16E-09 5.76E-09 4.24E-09 
2.90E-09 4.0IE-09 2.96E-09 
6.40E-l l 8.86E-11 6.53E-l l 
5.40E-06 7.48E-06 5.51E-06 
5.40E-06 7.48E-06 5.51E-06 
5.40E-06 7.48E-06 5.51E-06 
5.40E-06 7.48E-06 5.51E-06 
5.40E-06 7.48E-06 5.51E-06 
5.40E-06 7.48E-06 5.51E-06 
5.40E-06 7.48E-06 5.5 IE-06 
5.40E-06 7.48E-06 5.51E-06 
2.70E-05 3.74E-05 2 .75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70£-05 3.74E-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70E-05 3.74£-05 2.75E-05 
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Table 20 WTP PIC Emissions 

CAS Registry 
Compound 

Number 
123-33-1 Maleic hydrazide 
131-11-3 Dimethylphthalate 
131-89-5 2-Cyclohexyl-4,6-dinitrophenol 
133-06-2 Captan 
145-73-3 Endothall 
23950-58-5 Pronarnide 
319-84-6 Hexachlorocyclohexane (Lindane) Alpha BHC 
319-85-7 Hexachlorocyclohexane (Lindane) Beta BHC 
506-68-3 Cyanogen bromide 
510-15-6 Chlorobenzilate 
51-28-5 2,4-Dinitrophenol 
51-79-6 Ethyl Carbarnate (urethane) 
528-29-0 o-Dinitrobenzene 
532-27-4 2-Chloroacetophenone 
534-52-1 4,6-Dinitro-o-cresol 
57-24-9 Strychnine 
57-74-9 Chlordane 
584-84-9 2,4-Toluene diisocyante 
58-89-9 gamrna-BHC (Lindane) 
60-11-7 Dimethyl arninoazobenzene 
606-20-2 2,6-Dinitrotoluene 
608-93 -5 Pentachlorobenzene 
62-50-0 Ethyl methanesulfonate 
62-53-3 Aniline 
65-85-0 Benzoic acid 
70-30-4 Hexachlorophene 
72-43-5 Methoxychlor 
72-55-9 4,4'-DDE 
76-44-8 Heptachlor 
765-34-4 Glycidvlaldehvde 
77-47-4 Hexachlorocyclopentadiene 
77-78-1 Dimethyl sulfate 
822-06-0 Hexamethylene-1 ,5-diisocyanate 
823-40-5 Toluene-2,6-diamine 
82-68-8 Pentachloronitrobenzene (PCBN) 
85-44-9 Phthalic anhydride 
87-86-5 Pentachlorophenol 
88-74-4 o-Nitroaniline (2-Nitroaniline) 
90-04-0 o-Anisidine 
91-94-1 3,3'-Dichlorobenzidine 
94-59-7 Safrole 
94-75-7 2,4-D and esters (!60C typed) 
95-94-3 1,2,4,5-Tetrachlorobenzene 
96-12-8 1,2-Dibromo-3-chloropropane 
96-45-7 Ethylene thiourea 
98-01 -1 Furfural 
98-07-7 Benzotrichloride 
99-35-4 1,3,5-Trinitrobenzene 

24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

PT Stack LAW Stack HLW Stack 
Flowrate (g/sec) Flowrate (g/sec) Flowrate (2/sec) 

2.70E-05 3.74E-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70E-05 3.74£-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70£-05 3.74E-05 2.75E-05 
2.70E-05 3.74£-05 2.75E-05 
2.70E-05 3.74£-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
5.3 lE-04 7.36E-04 5.42E-04 
2.70E-05 3.74£-05 2.75E-05 
2.70£-05 3.74£-05 2.75E-05 
2.70E-05 3.74E-05 2 .75E-05 
2.70E-05 3.74£-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70£-05 3.74£-05 2.75E-05 
2.70E-05 3.74£-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70E-05 3.74£-05 2.75E-05 
2.70£-05 3.74E-05 2.75E-05 
2.70£-05 3.74E-05 2.75£-05 
2.70£-05 3.74£-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70E-05 3.74E-05 2 .75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70E-05 3.74£-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70E-05 3.74£-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
2 .70E-05 3.74E-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
2.70E-05 3.74E-05 2.75E-05 
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Table 20 WTP PIC Emissions 

CAS Registry Compound 
Number 

99-65-0 1,3-Dinitrobenzene 
100-44-7 Benzyl chloride 
103-65-1 n-Propyl benzene(Jsocumene) 
104-51-8 n-Butylbenzene 
106-43-4 4-Chlorotoluene (p-Tolyl chloride) 
106-89-8 Epichlorohydrin ( l-chloro-2,3-epoxypropane) 
107-19-7 Propargyl alcohol 
107-21-1 Ethylene glycol 
108-67-8 1,3,5-Trimethyl benzene 
108-86-1 Bromobenzene (Phenyl bromide) 
109-77-3 Malononitrile 
124-48-1 Chlorodibromomethane 
135-98-8 sec-Butvlbenzene 
156-59-2 cis-1 ,2-Dichloroethene 
25013-15-4 Methyl styrene (mixed isomers) 
41851-50-7 Chlorocyclopentadiene 
460-19-5 Cyanogen 
506-77-4 Cyanogen chloride 
540-73-8 1,2-Dimethylhydrazine 
542-75-6 1,3-Dichloropropene 
542-88-1 Dichloromethyl ether 
593-60-2 Bromoethene 
61626-71-9 Dichloropentadiene 
74-88-4 Iodomethane (Methyl iodide) 
74-95-3 Methylene bromide 
75-25-2 Bromofonn 
75-29-6 2-Chloropropane 
75-44-5 Phosgene 
76-01-7 Pentachloroethane 
764-41-0 1,4-Dichloro-2-butene 
80-62-6 Methylmethacrylate 
87-61-6 1,2,3-Trichlorobenzene 
924-16-3 N-Nitrosodi-n-butylamine 
95-53-4 o-Toluidine 
95-63-6 1,2,4-Trimethyl benzene 
96-18-4 1,2,3-Trichloropropane 
97-63-2 Ethyl methacrylate 
98-06-6 tert-Butyl benzene 
99-87-6 p-Cymene 

l 

24590-WTP-RPT-P0-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

PT Stack LAW Stack HLW Stack 
Flowrate (!!/sec) Flowrate (!!/sec) Flowrate (g/sec) 

2.70E-05 3.74E-05 2.75E-05 
3.60E-06 4.98E-06 3.67E-06 
3.60E-06 4.98E-06 3.67E-06 
3.60E-06 4.98E-06 3.67E-06 
3.60E-06 4.98E-06 3.67E-06 
3.60E-06 4.98E-06 3.67E-06 
3.60E-06 4.98E-06 3.67E-06 
3.60E-06 4 .98E-06 3.67E-06 
3.60E-06 4.98E-06 3.67E-06 
3.60E-06 4.98E-06 3.67E-06 
3.60E-06 4.98E-06 3.67E-06 
3.60E-06 4.98E-06 3.67E-06 
3.60E-06 4 .98E-06 3.67E-06 
3.60E-06 4.98E-06 3.67E-06 
3.60E-06 4.98E-06 3.67E-06 
3.60E-06 4.98E-06 3.67E-06 
3.60£-06 4.98E-06 3.67E-06 
3.60E-06 4.98E-06 3.67E-06 
3.60E-06 4.98E-06 3.67E-06 
3.60E-06 4.98E-06 3.67E-06 
3.60E-06 4.98£-06 3.67E-06 
3.60E-06 4.98E-06 3.67E-06 
3.60E-06 4.98E-06 3.67E-06 
3.60E-06 4.98E-06 3.67E-06 
3.60E-06 4.98E-06 3.67E-06 
3.60E-06 4.98E-06 3.67E-06 
3.60E-06 4.98E-06 3.67E-06 
3.60E-06 4.98E-06 3.67E-06 
3.60E-06 4.98E-06 3.67E-06 
3.60E-06 4 .98E-06 3.67E-06 
3.60E-06 4.98E-06 3.67E-06 
3.60E-06 4.98E-06 3.67E-06 
3.60E-06 4.98E-06 3.67E-06 
3.60E-06 4.98E-06 3.67E-06 
3.60E-06 4.98E-06 3.67E-06 
3.60E-06 4.98E-06 3.67E-06 
3.60E-06 4.98E-06 3.67E-06 
3.60E-06 4.98E-06 3.67E-06 
3.60E-06 4.98E-06 3.67E-06 
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Table 21 Air Emissions for Additional Organic COPCs 

Feed 

CAS# COPC 
FRP0I + FRP14 PVP0I 

PT Vessel 
WTP Feed Vent 

r!/sec r!/sec 
100-40-3 4-Ethenvlcvclohexene 2.86E-03 2.86E-03 
104-76-7 2-Ethyl-1-hexanol 7.14E-03 I .42E-03 
10595-95-6 N-Nitrosomethvlethvlamine 4.29E-02 3.60E-03 
109-74-0 Butanenitrile 1.43E-02 5.94E-03 
11 0-59-8 Pentanenitrilc l .43E-02 5.94E-03 
123-72-8 Butanal 7 14E-03 6.33E-03 
134-32-7 aloha-Naothvlamine 7.14E-03 6.97E-03 
589-38-8 3-Hexanone 2.86E-03 2.53E-03 
628-73-9 Hexanenitrile l .43E-02 l.16E-02 
75-02-5 Fluoroethcne 7.14E-03 7.15E-03 
79-46-9 2-Nitroorooane 4.29E-02 3.SOE-02 

24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Unabated Streams Abated Streams 
PJV04 LMP06 HMP06 PJV32 PVPl2 PJV II LVP 18 HOP31 PJV34 

PT LAW HLW HLW PT Vessel PT LAW HLW HLW 
RFD/PJM Melter Melter PJM/RFD Vent RFD/PJM Melter Melter PJM/RFD 

r!/sec r!/sec r!lsec l!/sec l!/sec e/sec 11./sec r!/sec 2/sec 
1.66E-09 O.OOE+OO O.OOE+OO O.OOE+OO 5.73E-08 1. 66E-09 O.OOE+oO O.OOE+OO O.OOE+OO 
5.73E-09 1.23E-05 4.26E-06 O.OOE+OO 7.12E-09 5.73E-09 6.48E-07 2.40E-07 O.OOE+oO 
4.47E-08 3.00E-03 5.83E-04 O.OOE+OO 7.20E-09 4.47E-08 1.5 IE-04 2.97E-05 O.OOE+oO 
l.03E-08 l.07E-06 5.50E-07 I.24E- 13 l.1 9E-07 l .03E-08 6.23E-08 3.93E-08 l.24E-1 3 
l.03E-08 l.07E-06 5.50E-07 l.24E-13 l .19E-07 l .03E-08 6.23E-08 3.93E-08 1.24E-13 
4.36E-09 4.38E-10 6.95E-10 O.OOE+OO 3.17E-07 4.36E-09 4.42E-11 l.46E-10 O.OOE+OO 
4.21E-09 2.59E-12 1.23E-12 O.OOE+oO l.39E-08 4.21E-09 l.1 9E-12 2.05E-l2 0.00E+OO 
l.74E-09 l.75E-10 2.78E-10 O.OOE+oO l .27E-08 l.74E-09 l.77E- I I S.85E- 1 l O.OOE+OO 
8.9SE-09 l.44E-08 I .36E-08 O.OOE+oO S.82E-08 8.95E-09 l. OSE-09 J.66E-09 O.OOE+oO 
4.14E-09 O.OOE+OO O.OOE+oO O.OOE+OO 7. I 5E-07 4.14E-09 O.OOE+OO O.OOE+OO O.OOE+OO 
2.61E-08 2.63E-09 4. I 7E-09 O.OOE+OO 7.60E-07 2.61E-08 2.65E-10 8.78E-10 O.OOE+OO 
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Table 22 Radionuclide COPC Air Emissions Comparison 

PVP12 - PT Vessel Vent 
CAS Number Compound Envelope Envelope 

Avg Feed Envelope B 
A C 

Ci/yr 
14596-10-2 Americium-241 5.81E-09 6.71E-I I 1.82E-10 3.41 E-12 
14762-75-5 Carbon-14 l.l 7E-03 6.61E-05 1.26E-04 J.0IE-04 
10198-40-0 Cobalt-60 l .08E-09 2.80E-l 3 5.16E-12 9.02E-13 
15757-87-6 Curium-243 I .30E-11 l.34E-l4 5.03E-l4 0.00E+00 
13981-15-2 Curium-244 2.96E-10 2.84E-13 l.04E-l2 4.60E-15 
10045-97-3 Cesiurn-13 7 l.04E-06 1.04E-08 4.70E-08 7.18E-09 
14683-23-9 Europium-1 52 3.14E-l l 5.25E-13 l.27E-12 l.67E-14 
15585-10-1 Europiurn-154 3.56E-09 3.32E-ll 6.42E-11 2.07E-12 
14391-16-3 Europium- 155 5.76E-10 I .69E-l l 5.66E-ll 3.60E-13 
10028-17-8 Tritium 8.07E-01 1.62E-0I 5.88E-0 I 5.23E-02 
15046-84- 1 Iodine-129 l .46E-05 7.45E-06 3.79E-06 3.59E-06 
13981-37-8 Nickel-63 6.55E-I0 l.05E-10 1.78E-l l l.19E-12 
13994-20-2 Neptunium-237 7.90E-12 6.54E-14 9.96E- 14 1.78E-14 
13981-16-3 Plutoniurn-238 2.27E- l I 4.3 IE-12 8.69E- 13 2 .72E-14 
15117-48-3 Plutonium-239 2.06E-10 1.22E-l 1 7.81E- 12 l.48E-13 
14119-33-6 Plutonium-240 5.43E-11 2 .25E- 12 2.39E-12 2.62E-14 
14119-32-5 Plutonium-241 1.44E-09 2.96E- l l 5.31E-1I l.65E-13 
14234-35-6 Antimony-125 2.19E-09 1. l0E-12 2.42E-1 I 6. l7E-14 
15715-94-3 Samarium-15 l 2 .68E-08 4.78E-10 l .05E-09 l.37E-10 
15832-50-5 Tin-126 1.26E- 11 8.80E-14 5.33E-13 2.45E-14 
10098-97-2 Strontium-90 6.83E-07 3.57E-08 3.16E-08 l.16E-09 
14133-76-7 Technetiurn-99 3.42E-09 8.14E-l2 2.13E-l 1 6.74E-12 
7440-29-1 Thoriurn-232 2.61 E-13 2.75E-15 0.00E+o0 0.00E+o0 
13968-55-3 Uranium-233 2.09E-l l 7.87E-15 0.00E+00 5.03E-15 
13966-29-5 Uranium-234 l.29E-12 2.04E-14 6.35E-15 1.04E-15 
15117-96-1 Uranium-235 3.63E-14 0.00E+00 0.00E+00 0.00E+00 
13982-70-2 Uranium-236 5.28E-14 I .55E-15 0.00E+00 0.00E+O0 
7440-61-1 Uranium-238 7.73E-l3 l.64E-14 4.46E-15 0 .00E+00 
10098-91-6 Yttriurn-90 6.77E-08 7.57E-09 4 .2IE-09 l.76E-09 

MAX 

Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 

24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

PJVl 1 - PT PJM/RFD 

Avg Feed Envelope A Envelope B Envelope C MAX 

Ci/yr 
l .13E-06 7.4IE-09 l.08E-07 9.90E-10 Avg Feed 
2.90E-04 l.07E-05 4.48E-05 3.48E-05 Avg Feed 
l .25E-07 6.19E-12 2 .04E-09 5.07E-l 1 Avg Feed 
I .57E-09 l.04E-12 4.50E-12 l.93E-13 Avg Feed 
3.57E-08 2.27E-I I 9.3 l E-11 1.35E-l2 Avg Feed 
l .20E-04 5.71 E-07 7.8 IE-06 8.56E-07 Avg Feed 
6.05E-09 4.49E-l I 3.65E-10 5.05E-12 Avg Feed 
6.63E-07 3.48E-09 3.81E-08 6.34E- I0 Avg Feed 
l .O0E-07 l.78E-09 3.35E-08 1.14E-10 Avg Feed 
3.34E-03 3.81E-04 8.24E-04 8.96E-05 Avg Feed 
l .06E-05 2.55E-06 2 .59E-06 2.48E-06 Avg Feed 
4.64E-08 l.02E-08 1.07E-08 J.28E-l 0 Avg Feed 
9.27E-10 4.09E-12 5.37E-11 3.82E-12 Avg Feed 
4.41E-09 4.75E-I0 4.67E- I0 8.90E-1 2 Avg Feed 
3.93E-08 l .34E-09 4.19E-09 4. l9E-l 1 Avg Feed 
l .04E-08 2.47E-10 l.28E-09 7.41E-12 Avg Feed 
2.77E-07 3.26E-09 2.86E-08 4.68E-1 I Avg Feed 
4.06E-07 3.60E-11 4.97E-09 4.73E-12 Avg Feed 
4.94E-06 l.61E-08 5.28E-07 l .13E-08 Avg Feed 
2.0lE-09 2.95E-12 2.76E-I0 2 .0lE-12 Avg Feed 
I .26E-04 3.90E-06 l .87E-05 3.85E-07 Avg Feed 
3.12E-07 1.87E-10 8.80E-10 3.00E-10 Avg Feed 
3.06E-11 9.87E-14 3.57E-14 1.43E-14 Avg Feed 
2.50E-09 l.83E-13 5.03E-l3 l.27E-12 Avg Feed 
l.35E-I0 1.21 E-12 3.54E-l2 2.64E-l3 Avg Feed 
3.34E-12 2.86E-14 l.44E-l3 l.l lE-14 Avg Feed 
4 .67E-l2 7.68E- 14 4.14E-!3 9.46E-15 Avg Feed 
7.78E-l 1 9.48E-13 2.49E-12 2.36E-13 Avg Feed 
l.25E-05 8.28E-07 2.50E-06 5.86E-07 Avg Feed 
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Table 22 Radionuclide COPC Air Emissions Comparison 

L VPl 8 - LAW Melter 
CASNumber Compound Envelope Envelope Envelope 

Avg Feed 
A B C 

Ci/yr 

14596-10-2 Americium-241 9.42E-07 3.94E-13 l.3 lE-1 l 5.0lE-13 
14762-75-5 Carbon- 14 l.33E+02 5.60E+O0 l.46E+0l l.19E+0l 
10198-40-0 Cobalt-60 3.44E-07 2.0IE-12 2.35E-12 5.62E-l3 
15757-87-6 Curium-243 4.30E- l l 0.00E+00 4.86E-14 0.00E+00 
13981 -15-2 Curium-244 l .02E-09 5.07E-15 l.00E-12 0.00E+00 
I 0045-97-3 Cesium-137 l.5 l E-04 2 .84E-10 9.92E-l l 5.26E-10 
14683-23-9 Eurooium-152 2 .81E-09 l.61E-1 2 l.47E-12 l.87E-15 
15585-10-1 Europium-154 5.82E-07 2 .09E-l l 3.98E-12 2 . l2E-13 
14391-16-3 Europium-155 l .68E-07 l.03E-l l 3.52E-1 2 2 .68E-14 
10028-17-8 Tritium 2.73E+0l 5.3 IE+00 l.83E+0l !.78E+00 
15046-84-1 Iodine-129 3.28E-02 4 .33E-05 l .98E-05 I .92E-05 
13981-37-8 Nickel-63 1.12E-05 1.64E-I0 1.43E-13 4 .06E-13 
13994-20-2 Neptunium-23 7 2 .96E-10 1.26E-13 8.36E-15 4 .50E-15 
13981-16-3 Plutonium-23 8 l .67E-09 l .24E- l 3 1.84E-13 1.23E- 15 
15117-48-3 Plutonium-239 2.3 IE-08 8. I I E- 13 l.66E-12 2.44E-14 
14119-33-6 Plutonium-240 5.99E-09 t.69E-I 3 5.07E-13 4.32E-l 5 
14119-32-5 Plutonium-241 l .26E-07 l.52E-12 l.13E-l l 2 .75E- 14 
14234-35-6 Antimony-125 8.64E-06 2.24E- l l 4 .05E-l l l.44E-13 
15715-94-3 Samarium-15 1 9 .80E-08 4 .50E-09 4.04E-10 9 .73E-l I 
15832-50-5 Tin-1 26 5.5 IE-09 8.26E-13 l.8 1E-l3 1.75E-l4 
10098-97-2 Strontium-90 2.42E-04 2 .50E-09 9.37E-10 4.l2E-l 1 
14133-76-7 Technetium-99 6 .29E-04 9 .56E-09 3.33E-08 l.03E-08 
7440-29-1 Thorium-232 l.09E-1 2 l.53E-1 4 0 .00E+00 0.00E+00 
13968-55-3 Uranium-233 3.03E-I0 5.45E-14 0.00E+00 0.00E+00 
13966-29-5 Uranium-234 2 .12E- 10 4 .68E- 14 0.00E+00 0 .00E+00 
I 5 117-96-1 Uranium-235 8.35E-12 l.89E-15 0.00E+00 0.00E+00 
13982-70-2 Uranium-236 l .43E-1 1 2.73E- 15 0.00E+00 0 .00E+00 
7440-61-1 Uranium-23 8 l.65E-10 3.88E- 14 0.00E+00 0.00E+0O 
10098-91-6 Yttrium-90 2 .40E-05 5.30E-10 1.25E-10 6.27E- 1 l 

MAX 

Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 
Avg Feed 

24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

HOP31 - HLW Melter 
Envelope Envelope 

Avg Feed Envelope B MAX 
A C 

Ci/yr 
6.88E-07 2 .0IE-13 5.58E-13 l.35E-14 Avg Feed 
2.56E+0I 1.74E-0I l.03E-0I 2.13E-0l Avg Feed 
3 .77E-07 0.00E+00 4 .25E-l4 0.00E+00 Avg Feed 

7.75E-10 0 .00E+00 0.00E+00 0.00E+00 Avg Feed 
I .76E-08 0.00E+00 0.00E+O0 0.00E+00 Avg Feed 
I .29E-03 2.38E-I0 1.11 E-09 l.78E-l0 Avg Feed 
2 .95E-09 l .08E-J 5 l.68E-l 5 0.00E+00 Avg Feed 
3.20E-07 9 .29E- 14 t.97E-l 3 8.73E-15 Avg Feed 
4.74E-08 4.76E-14 1.74E-13 1.58E-15 Avg Feed 
3.08E+02 l.85E+0l 9 .03E+00 2.24E+00 Avg Feed 
9.91E-04 2 .39E-05 3.45E-06 2 .0IE-05 Avg Feed 
3.40E-08 3.4 lE- 13 5.23E- 14 1.0IE-15 Avg Feed 
4 .54E-10 0 .00E+00 0.0OE+O0 0.00E+00 Avg Feed 
2 . 15E-09 l.29E-14 2.39E-l 5 0.00E+00 Avg Feed 
1.9 IE-08 3.64E-14 2.15E-14 0.00E+00 Avg Feed 
5.04E-09 6.68E-15 6.58E-15 0 .00E+00 Avg Feed 
l.35E-07 8.81E-14 l .46E-13 0 .00E+00 Avg Feed 
l.39E-06 0.00E+00 1.27E-14 0 .00E+00 Avg Feed 
l .58E-08 6.68E-14 2.68E-l2 6.46E-l4 Avg Feed 
5 .56E- 10 0.00E+00 l.4 lE-15 O.00E+00 Avg Feed 
4.39E-05 l.39E-I0 7.00E-11 3.88E-12 Avg Feed 
l .85E-05 I.65E-13 3.93E-14 l.29E-13 Avg Feed 
1.65E-l 3 0.00E+00 0.0OE+00 0.00E+00 Avg Feed 
l .23E-09 0.00E+O0 0 .O0E+00 0 .00E+00 Avg Feed 
6.41E-l l 0.00E+00 0 .00E+00 0 .O0E+00 Avg Feed 
1.54E- 12 0.00E+00 0 .00E+O0 0.00E+00 Avg Feed 
2 .12E- 12 0.00E+00 0 .00E+00 0.00E+00 Avg Feed 
3.63E-II 0 .00E+00 0 .00E+00 0.00E+00 Avg feed 
4.35E-06 2.94E-l 1 9.32E-12 5.91E-12 Avg feed 
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Table 22 Radionuclide COPC Air Emissions Comparison 

PJV34 - HLW PJM/RFD 
CAS Number Compound Envelope Envelope 

Avg Feed Envelope A 
B C 

Ci/yr 
14596-10-2 Americium-241 l.70E-08 3.90E-ll 6.94E-09 l.29E-l I 
14762-75-5 Carbon-14 0.00E+00 0.00E+O0 0.OOE+O0 0.00E+00 
10198-40-0 Cobalt-60 l .52E-09 3.72E-15 l.27E-10 l.75E-13 
15757-87-6 Curium-243 l.92E-l 1 5.87E-15 l .50E-13 l.35E-l 5 
13981-15-2 Curium-244 4.36E-10 1.l9E-13 3.04E-12 l.49E-14 
10045-97-3 Cesium-137 5.89E-06 l.91E-08 6.66E-06 8.24E-08 
14683-23-9 Europium-152 7.30E-l l 2.IOE-13 2.IOE-11 6.63E-14 
15585- I 0-1 Europium-154 7.92E-09 l.80E-1 l 2.45E-09 8.34E-12 
14391-16-3 Europium-15 5 l.17E-09 9.23E-12 2.16E-09 l.5 lE-12 
10028-17-8 Tritium l.98E-04 l.34E-05 l.70E-05 I .47E-06 
15046-84- l Iodine-129 6.26E-08 1.00E-08 l .23E-07 5.53E-08 
13981-37-8 Nickel-63 2.27E-10 7.56E-ll 7.30E-10 l.08E-l2 
13994-20-2 Neotunium-23 7 l.l2E-l l l.98E-14 3.47E- 12 4.73E-14 
13981-16-3 Plutonium-238 5.33E-l I 2.50E-12 2.98E-l l l.l9E-l3 
15117-48-3 Plutonium-239 4.73E-I0 7.06E-12 2.67E-I0 5.42E-13 
14119-33-6 Plutonium-240 l.25E-10 l .30E-12 8.18E-ll 9.58E-14 
14119-32-5 Plutonium-241 3.35E-09 J.71E-1 l l .82E-09 6.06E-13 
14234-35-6 Antimony-125 3.51E-09 l.40E-14 l.81E-10 l.28E-14 
15715-94-3 Samarium-151 3.26E-08 l.30E-l l 3.34E-08 6.17E-l l 
15832-50-5 Tin-126 l.37E-l l 2.49E-15 l .75E-l 1 1.06E-14 
10098-97-2 Strontium-90 l.08E-06 2.66E-08 7.77E-07 3.3 lE-09 
14133-76-7 Technetium-99 8.20E-08 l.33E-ll 2.41E-10 6.06E-l l 
7440-29-1 Thorium-232 3.69E-13 O.0OE+0O 0.00E+0O 0.0OE+O0 
13968-55-3 Uranium-233 3.04E-l l O.OOE+00 l.l5E- l 5 l.37E-14 
13966-29-5 Uranium-234 l .59E-12 6.08E-15 2.33E-13 l.79E-15 
15117-96-1 Uranium-235 3.57E-14 0.O0E+O0 0.00E+00 0.00E+00 
13982-70-2 Uranium-236 4.90E-l4 0.O0E+00 O.0OE+O0 0.00E+00 
7440-61-1 Uranium-238 8.93E-13 4 .74E-15 l.63E-13 l.60E-15 
10098-91-6 Yttrium-90 1.07E-07 5.65E-09 l.04E-07 5.04E-09 

MAX 
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24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Table 23 Inorganic COPCs Air Emissions Comparison 

CAS 
Compound 

PVP12 - PT Vessel Vent 

Number Ave Feed Envelooe A Envelooe B Envelooe C MAX 
g/sec 

7440-22-4 Silver 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Avg Feed 

7429-90-5 Aluminum 4.29E-13 4.22E- 14 2.03E-14 I.78E-14 Avg Feed 
7440-38-2 Arsenic 0.00E+0O 0.00E+00 0.00E+00 0.00E+O0 Avg Feed 
7440-42-8 Boron l .92E-14 2.49E-15 0.00E+00 0.00E+00 Avg Feed 
7440-39-3 Barium 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Avg Feed 
7440-69-9 Bismuth 1.76£-15 0.00E+00 0.00E+00 0.00E+00 Avg Feed 
7440-70-2 Calcium 1.98£-13 3.48£-14 2.92E-15 3.29E-15 Avg Feed 
7440-43-9 Cadmium 1.40E-15 0.00E+00 0.00E+00 0.00E+OO Avg Feed 
16887-00-6 Chloride 6.26E-14 8.67E-15 0.00E+00 5.72E-15 Avg Feed 
18540-29-9 Chromium (hexavalent) 1.24E-14 0.00E+00 0.00E+00 0.00E+00 Avg Feed 
7440-50-8 Copper 0.O0E+00 0.00E+00 0.00E+00 0.00E+O0 Avg Feed 
16984-48-8 Flouride 2.l lE-14 9.68E-15 2.61E-15 l.72E-l 5 Avg Feed 
7439-89-6 Iron 9.69E-14 3.87E-14 6.40E-15 0.00E+0O Avg Feed 
7439-97-6 Mercury 2.92£-07 6.56E-08 3.24£-10 0.00E+00 Avg Feed 
7440-09-7 Potassium l.49E-13 l .08E-13 6.14E-15 2.53E-15 Avg Feed 
7439-93-2 Lithium 0.00E+00 0.00E+00 0.00E+00 O.00E+O0 Avg Feed 
7439-95-4 Magnesium 1.83E-14 5.80E-15 0.00E+00 0.00E+O0 Avg Feed 
7439-96-5 Manganese 8.67E-15 4.45E-15 0.00E+00 2.77E-15 Ave Feed 
7440-23-5 Sodium 2.40E-12 5.42E-13 1.65£-13 3.32E-13 Ave Feed 
7440-02-0 Nickel 3.12E-15 0.00E+00 0.00E+00 0.00E+00 Ave Feed 
14797-65-0 Nitrite 9.33E-13 1.33£-13 8.58E-14 9.30E-14 Avg Feed 
14797-55-8 Nitrate 2.51E-1 2 5.87E-13 l.25E-13 3.81E-13 Avg Feed 
14280-30-9 Hydroxide I .89E-12 2.56£-13 4.53E-14 6.82E-14 Avg Feed 
7723-14-0 Phosphorous 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Avg Feed 
7439-92-1 Lead 3.56£-15 2.61E-15 0.00E+00 0.00E+00 Avg Feed 
14265-44-2 Phosphate 7.99E-14 1.45£-14 l.92E-1 5 7.34E-15 Avg Feed 
63705-05-5 Total Sulfur 0.00E+00 0.00E+00 0.00E+00 0.00E+0O Avg Feed 
7440-21-3 Silicon 8.19£-14 5.23E-1 5 1.28E-15 0.00E+00 Avg Feed 
14808-79-8 Sulfate 9.69E-1 4 l .62E-14 2.28E-14 2.l lE- 14 Avg Feed 
7440-24-6 Strontium (total) 0.00E+00 0.00E+00 0.00E+00 1.30E-14 EnvC 
7440-66-6 Zinc 4.41£-15 0.00E+00 0.00E+00 0.00E+00 Ave Feed 
7440-67-7 Zirconium 2.32E-14 0.00E+00 2.05E-15 0.00E+00 Ave Feed 
630-08-0 Carbon monoxide O.00E+00 0.00E+00 0.00E+00 0.00E+O0 Ave Feed 
10102-43-9 Nitric Oxide 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Ave Feed 
10102-44-0 Nitrogen dioxide 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Ave Feed 
7446-09-5 Sulfur dioxide 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Ave Feed 
7664-41-7 Ammonia/ Ammonium 2.81E-06 7.26E-06 2.12E-04 6.07E-05 Env 8 
7647-01-0 Hydrochloric Acid 0.00E+0O 0.00E+00 0.00E+00 0.00E+00 Avg Feed 
7664-39-3 Hydrofluoric Acid 0.00E+OO 0.00E+00 0.00E+00 0.00E+O0 Ave Feed 
7697-37-2 Nitric Acid 0.00E+OO 4.45E-06 3.42E-06 4.28E-06 Env A 

Page 103 



24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Table 23 Inorganic CO PCs Air E missions Comparison 

CAS 
Compound 

PJVll - PT RFD/PJM 

Number Ave. Feed Envelooe A Envelope B Eovelooe C MAX 
g/sec 

7440-22-4 Silver 7.19E-14 0.00E+O0 8.19E-15 0.00E+00 Ave. Feed 

7429-90-5 Aluminum 2.08E- l l l.90E-12 1.74E-12 9.19£-13 Ave. Feed 

7440-38-2 Arsenic l.63E-1 4 0.00E+00 2.84E- 15 0.00E+00 Ave. Feed 

7440-42-8 Boron 4.80E- 13 5.87E-14 3.69E-14 l.08E- 14 Avg Feed 

7440-39-3 Barium 6.51E-14 2 .40E-14 7.93E- 15 l .86E-l 5 Avg Feed 

7440-69-9 Bismuth 3.26E-13 4 .69E-15 2.35E-1 5 3.64E- 15 Avg Feed 

7440-70-2 Calcium 5.1 5E-1 3 l.70E-13 7.24£-14 7.82E-1 4 Avg Feed 

7440-43-9 Cadmium 2.53£- 13 3.55£-15 2.6 1£ - 14 3.83E- 15 Ave. Feed 

16887-00-6 Chloride 2 .59£- 12 2.35£-13 3 .54E- 14 2.48£-13 Avg Feed 

18540-29-9 Chromium (hexavalent) 7.21E-1 3 5.29E-14 5.27E-14 4.90£-14 Avg Feed 

7440-50-8 Copper 2.95E-14 6.23E-15 9.28E-15 2.llE-15 Avg Feed 

16984-48-8 Flouride l .97E-1 2 3.06£-13 1.55£-13 9.66E- 14 Avg Feed 

7439-89-6 Iron 9 .78£-12 2.84E-12 3.52E-12 3.57£-14 Avg Feed 

7439-97-6 Mercury 1.65£-07 3.96E-08 7.SlE-10 0.00E+00 Ave Feed 

7440-09-7 Potassium S.89E-12 3.13E-12 3.48E-13 l.44E-13 Avg Feed 

7439-93-2 Lithium 4.36E-1 4 5.50E-IS 2 .59£-14 2.2 1£ -1 5 Avg Feed 

7439-95-4 Magnesium 9.58E- 14 5.49E-14 2.90£-14 5.68E- 15 Avg Feed 

7439-96-5 Manganese 9. 18£-13 3.S0E-13 4.36E-1 4 8. lOE- 13 Avg Feed 

7440-23-5 Sodium l .21E- I0 1.7 1E- l l 9.73E-12 1.65£- 11 Avg Feed 

7440-02-0 Nickel 4.46£- 13 8.7 1E-14 2.00E-13 2.88E-14 Avg Feed 

14797-65-0 Nitrite 4 .58£- 11 4.27E-1 2 4.99E- 12 5.29E- 12 Avg Feed 

14797-55-8 Nitrate l.03E- I0 l.64E- I 1 7. l lE- 12 l .87E- l I Avg Feed 

14280-30-9 Hydroxide 7.97£-1 1 I.0 IE-11 7.69E-12 1.92£- 12 Avg Feed 

7723- 14-0 Phosphorous 0 .00E+00 0 .00E+00 0.00E+o0 0.00E+00 Avg Feed 

7439-92-1 Lead 5.65£-13 2.78E-1 3 l .27E-14 1.42E-14 Avg Feed 

14265-44-2 Phosphate 3.98E-1 2 3.52E-13 9.25£-1 4 3.43£-13 Avg Feed 

63705-05-5 Total Sulfur 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Avg Feed 

7440-2 1-3 Silicon 2.54E-12 7.92E- 14 7.04E- 14 5.31£-14 Avg Feed 

14808-79-8 Sulfate 4.79E-1 2 4.83£- 13 l.2SE-12 1.15£-12 Avg Feed 

7440-24-6 Strontium (total) 3.47£ - 14 9.32£-15 8.0lE- 15 3.83E-12 EnvC 

7440-66-6 Zinc l.12E-13 1.46£-14 1.0 l E-14 4.30£-15 Avg Feed 

7440-67-7 Zirconium 2.36E- 12 2.42£-15 1.15£- 12 8.0lE- 15 Avg Feed 

630-08-0 Carbon monoxide 0.00E+00 0.00E+0O 0.00E+00 0.00E+00 Avg Feed 

10102-43-9 Nitric Oxide 0.00E+00 0.00E+O0 O.00E+00 0.00E+00 Avg Feed 

10 102-44-0 Nitrogen dioxide 0.00E+00 0 .00E+00 0 .00E+00 0.00E+00 Ave. Feed 
7446-09-5 Sulfur dioxide 0.00E+00 0.00E+00 0 .00E+00 0.00E+00 Ave. Feed 
7664-41-7 Ammonia/ Ammonium 5.34E-08 4.86£-09 4.78£-07 2.S0E-08 EnvB 

7647-0 1-0 Hydrochloric Acid 0.00E+00 0 .00E+00 0 .00E+00 0.00E+00 Ave Feed 

7664-39-3 Hydrofluoric Acid 0.00E+00 0 .00E+00 0.00E+00 0.00E+00 Avg Feed 

7697-37-2 Nitric Acid 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Avg Feed 
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Table 23 Inorganic COPCs Air Emissions Compar ison 

CAS 
Compound 

LVP18 - LAW Melter 

Number Ave Feed Envelope A Envelope B Envelope C MAX 
g/sec 

7440-22-4 Silver 4.54E-1 2 0.00E+0O 0 .00E+00 0.00E+00 Avg Feed 

7429-90-5 A luminum 2. l 7E-09 5.77E-13 5.82E-l 4 3.09E-14 Avg Feed 

7440-38-2 Arsenic 7.53E-1 1 0.00E+00 0 .00E+00 0.00E+00 Avg Feed 

7440-42-8 Boron l .68E-08 8.47E-1 1 2.28E-12 3.67E-1 2 Avg Feed 

7440-39-3 Barium l .30E-13 0.00E+00 0.00E+00 0.00E+00 Avg Feed 

7440-69-9 Bismuth 4.05E-12 0.00E+00 0.00E+00 0.00E+00 Avg Feed 

7440-70-2 Calcium 5.14E-09 l .88E- 12 2.33E- 13 4.27E-14 Avg Feed 

7440-43-9 Cadmium 2. l 7E-l 1 3.15E-15 2.38E-15 2.82E-1 5 Avg Feed 

16887-00-6 Chloride 2.88E-13 3.2 1E-15 0.00E+O0 2.56E- 15 Avg Feed 

18540-29-9 Chromium (hexavalent) 1.03E-09 5.87E-1 4 2.39E-14 2.59E-14 Avg Feed 

7440-50-8 Cooner 6.81E-1 3 0 .00E+00 0.00E+00 0 .00E+00 Avg Feed 

16984-48-8 Flouride 7.30E- 14 2 .84E- 15 0.00E+00 0.00E+o0 Avg Feed 

7439-89-6 Iron l .36E-09 5.54E-1 3 l.57E-13 6.87E-14 Avg Feed 

7439-97-6 Mercury 7.77E-05 5.72E-08 l.51E-08 3.52E- 14 Avg Feed 

7440-09-7 Potassium 9.28E-09 1.59E-11 l.08E- 13 l.61E- 13 Avg Feed 

7439-93-2 Lithium 2.81E-09 6 .62E- 13 2.14E-13 l.22E-13 Avg Feed 

7439-95-4 Magnesium 4.32E-09 5.13E-13 4.74E-14 2.15E- 14 Avg Feed 

7439-96-5 Manganese l.93E-l l 5.44E-1 5 7.37E-1 5 6.69E-15 Avg Feed 

7440-23-5 Sodium 4.33E-08 l.03E- l l 8.1 5E-13 2.04E- 12 Avg Feed 
7440-02-0 Nickel 6.59E- 1 l l.24E-15 0.00E+00 0.00E+00 Avg Feed 

14797-65-0 Nitrite 3.99E-1 2 3.07E- 14 2.41E-14 2.63E-14 Avg Feed 

14797-55-8 Nitrate 9 .82E- 12 l.33E-l 3 3.35E-14 1.04E-13 Avg Feed 

14280-30-9 Hydroxide l.49E- 12 4.38E-14 8.82£-14 7.66E-14 Avg Feed 

7723- 14-0 Phosphorous 0.00E+00 0 .00E+00 0.00E+00 0.00E+00 Avg Feed 
7439-92-1 Lead 2.12E-l l 2.47E- 15 0.00E+00 3.47E-15 Avg Feed 
14265-44-2 Phosphate 4.35E-09 l.60E- 12 2.0SE-1 4 2.62E- 13 Avg Feed 

63705-05-5 Total Sulfur 7.79E-03 2.04£-06 4.61E-05 2.03E-05 Avg Feed 
7440-21 -3 Silicon l .36E-08 l.72E- 15 0.00E+00 0 .00E+00 Avg Feed 
14808-79-8 Sulfate 3.81E-1 3 3.70E-15 8.68E-l 5 6.95£-15 Avg Feed 

7440-24-6 Strontium (total) 5.54E-14 0.00E+00 0.00E+00 0.00E+00 Avg Feed 
7440-66-6 Zinc 3.65E-09 2.02£-12 4 .59E- 13 l.36E-13 Avg Feed 
7440-67-7 Zirconium l.3 lE-09 2.17E-1 2 1.47E- 13 8.28E- 14 Avg Feed 
630-08-0 Carbon monoxide 2.47E-02 2.24£-03 l .93E-03 2.54E-03 Avg Feed 

101 02-43-9 N itric Oxide 1.17E+00 3.71 E-0 l l.40E-0 1 2 .96E-0 1 Avg Feed 
101 02-44-0 Nitrogen dioxide l.64E-01 5.47E-02 2.09E-02 4.36£-02 Avg Feed 

7446-09-5 Sulfur dioxide 2.34E-03 l.63E-05 3.69E-04 1.62E-04 Avg Feed 
7664-4 1-7 Ammonia/ Ammonium l.04E-0 I l.5 1E+00 5.73E-0 l l.2 1E+00 Env A 
7647-01 -0 Hydrochloric Acid 2.02£-02 l.40E-04 8.59E-06 1. l 2E-04 Avg Feed 
7664-39-3 Hydrofluoric Acid l .46E-03 2.85E-05 5.13E-06 l .93E-06 Avg Feed 

7697-37-2 N itric Acid 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Avg Feed 
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Table 23 Inorganic COPCs Air Emissions Comparison 

CAS 
Compound 

HOP31 - HLW Melter 

Number Ave Feed Envelope A Envelope B Envelope C MAX 
g/sec 

7440-22-4 Silver 3.54E-13 0.00E+O0 0.00E+00 0.00E+00 Avg Feed 
7429-90-5 Aluminum 4.26E-12 0.0OE+00 0.00E+O0 0.00E+00 Avg Feed 
7440-38-2 Arsenic 3.89E-14 0.00E+O0 0.00E+00 0.00E+o0 Avg Feed 
7440-42-8 Boron l .00E-11 0.00E+O0 0.00E+00 0.00E+O0 Avg Feed 
7440-39-3 Barium 3.31E-14 0.O0E+O0 0.00E+O0 0.00E+00 Avg Feed 
7440-69-9 Bismuth 9.87E-13 0.00E+00 0.00E+00 0.00E+0O Avg Feed 
7440-70-2 Calcium 3.55E-13 0.00E+O0 0.00E+00 O.00E+00 Avg Feed 
7440-43-9 Cadmium 2.44E-12 0.00E+O0 0.00E+00 0.O0E+00 Avg Feed 
16887-00-6 Chloride 7.56E-15 0.00E+O0 0.00E+OO 0.0OE+O0 Avg Feed 
18540-29-9 Chromium (hexavalent) 7.76E-13 0.0OE+00 0.00E+00 0.00E+00 Avg Feed 
7440-50-8 Cooner 2.46E-14 0.00E+00 0.00E+00 0.00E+00 Avg Feed 
16984-48-8 Flouride 4.32E-15 0.00E+00 0.00E+00 0.00E+00 Avg Feed 
7439-89-6 Iron 3.25E-12 0.00E+00 0.00E+00 0.00E+00 Avg Feed 
7439-97-6 Mercury 1.07E-05 2.24E-06 2.16E-08 4.27E-14 Avg Feed 
7440-09-7 Potassium 3.77E-12 0.00E+00 0.00E+0O 0.00E+00 Avg Feed 
7439-93-2 Lithium 4.40E-12 0.00E+0O 0.00E+00 0.00E+00 Avg Feed 
7439-95-4 Magnesium 1.14E-13 0.00E+00 O.00E+00 O.00E+00 Avg Feed 
7439-96-5 Manganese 6.19E-13 0.00E+00 O.00E+00 0.00E+00 Avg Feed 
7440-23-5 Sodium 4.32E-l 1 0.00E+0O 0.0OE+00 0.00E+00 Avg Feed 
7440-02-0 Nickel 5.93E-13 0.00E+0O 0.00E+00 0.00E+00 Avg Feed 
14797-65-0 Nitrite 1.92E-14 0.00E+00 0.00E+00 0.00E+0O Avg Feed 
14797-55-8 Nitrate l.37E-12 0.00E+00 0.00E+00 0.00E+00 Avg Feed 
14280-30-9 Hydroxide 3.98E-13 0.00E+0O 0.00E+00 0.00E+O0 Avg Feed 
7723-14-0 Phosphorous 0.00E+oO 0.00E+00 0.00E+oO 0.00E+00 Avg Feed 
7439-92-1 Lead l. 1 lE-12 0.00E+00 0.00E+0O 0.00E+00 Avg Feed 
14265-44-2 Phosphate 2.61E-12 0.00E+00 0.00E+00 0.00E+00 Avg Feed 
63705-05-5 Total Sulfur 6.29E-03 2.49E-04 1.l 5E-04 2.77E-04 Avg Feed 
7440-21-3 Silicon 2.46E-l l 0.00E+00 0.00E+00 0.00E+00 Avg Feed 
14808-79-8 Sulfate 3.39E-15 0.00E+00 0.00E+00 0.00E+00 Avg Feed 
7440-24-6 Strontium (total) l.21E-14 0.00E+00 0.00E+00 0.00E+00 Avg Feed 
7440-66-6 Zinc 2.05E-12 0.00E+00 0.00E+00 0.00E+00 Avg Feed 
7440-67-7 Zirconium 7.57E-13 0.00E+00 0.00E+00 0.00E+o0 Avg Feed 
630-08-0 Carbon monoxide l .49E-03 4.56E-05 3.0lE-05 2.02E-04 Avg Feed 
10102-43-9 Nitric Oxide l.04E-0l 3.68E-02 l.0SE-02 1.91E-02 Avg Feed 
10102-44-0 Nitrogen dioxide 1.49E-02 5.83E-03 l .89E-03 3.13E-03 Avg Feed 
7446-09-5 Sulfur dioxide 6.28E-02 1.99E-03 9.17E-04 2.22E-03 Avg Feed 
7664-41-7 Ammonia/ Ammonium 9.15E-03 4.30E-02 l.25E-02 2.25E-02 EnvA 
7647-01-0 Hydrochloric Acid 2.60E-05 2.74E-08 5.24E-09 l .58E-08 Avg Feed 
7664-39-3 Hydrofluoric Acid 2.22E-05 8.27E-08 7.90E-09 1.02E-08 Av',!, Feed 
7697-37-2 Nitric Acid 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Avg Feed 
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Table 23 Inorganic COPCs Air Emissions Comparison 

CAS 
Compound 

PJV34 - HLW PJM/RFU 

Number AV!.! Feed Envelope A Envelope B Envelope C MAX 
g/sec 

7440-22-4 Silver 2.02E-15 O.OOE+OO O.OOE+OO O.OOE+OO Avg Feed 
7429-90-5 Aluminum 1.05E-l3 8.37E-I 5 7.12E-15 3.02E-15 Avg Feed 
7440-38-2 Arsenic O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO Avg Feed 
7440-42-8 Boron 1.87E-1 3 2.51E-14 1.79E-14 l.72E-14 Avg Feed 
7440-39-3 Barium O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO Avg Feed 
7440-69-9 Bismuth 4.87E-15 O.OOE+OO O.OOE+OO O.OOE+OO Avg Feed 
7440-70-2 Calcium 4.41E-15 1.46E-l 5 6.27E-16 3.91£-15 Avg Feed 
7440-43-9 Cadmium 2.18E-14 O.OOE+OO 2.39E-l 5 O.OOE+OO Avg Feed 
16887-00-6 Chloride 3.80£-14 7.43E-15 9.08E-15 2.24E-14 Avg Feed 
18540-29-9 Chromium (hexavalent) 5.18E-15 O.OOE+OO l.14E-16 l.53E-15 Avg Feed 
7440-50-8 Cooner O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO Avg Feed 
16984-48-8 Flouride 2.38E-13 7.07E-15 5. l 7E-l 5 5.14£-15 Avg Feed 
7439-89-6 Iron 9.21E-14 I.90E-14 2.76E-14 4.90E-15 Avg Feed 
7439-97-6 Mercury l.81E-08 l .55E-09 3.27E-l l O.OOE+OO Avg Feed 
7440-09-7 Potassium 2.69E-14 6.12E-l 5 3.50E-16 O.OOE+OO Avg Feed 
7439-93-2 Lithium 2.34E-14 2.87E-15 l.97E- l 5 2.26E-15 Avg Feed 
7439-95-4 Magnesium l .29E-15 O.OOE+OO 4.37E-16 I.79E-16 Avg Feed 
7439-96-5 Manganese l.05E-14 3.19£-15 1.18E-16 5.49E-l 5 Avg Feed 
7440-23-5 Sodium l.53E- 12 1.55£-13 5.2 lE-14 2.22E-13 Avg Feed 
7440-02-0 Nickel 5.68E-15 O.OOE+OO l.40E-15 O.OOE+OO Avg Feed 
14797-65-0 Nitrite O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO Avg Feed 
14797-55-8 Nitrate 2.34E-12 3.03E-13 l.82E-13 5.19E-13 Avg Feed 
14280-30-9 Hydroxide 3.84E-13 3.97E-14 8.47E-15 5.49E-14 Avg Feed 
7723-14-0 Phosphorous O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO Avg Feed 
7439-92-1 Lead 5.79E-15 l.92E-15 l.04E-16 O.OOE+OO Avg Feed 
14265-44-2 Phosphate 5.37E-14 1.77E-15 O.OOE+OO O.OOE+OO Avg Feed 
63705-05-5 Total Sulfur O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO Avg Feed 
7440-21-3 Si licon 4.53E- 13 O.OOE+OO I .26E-16 O.OOE+OO Avg Feed 
14808-79-8 Sulfate O.OOE+OO 9.19E-15 3.24E-14 6.03£-14 Env C 
7440-24-6 Strontium (total) O.OOE+OO O.OOE+OO O.OOE+OO 3.94E-14 EnvC 
7440-66-6 Zinc 2.54E-14 3.25E-15 3.92E-15 4.67E- 15 Avg Feed 
7440-67-7 Zirconium 1.27E-14 O.OOE+OO 5.38E-15 I.OlE-15 Avg Feed 
630-08-0 Carbon monoxide O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO Avg Feed 
10102-43-9 Nitric Oxide O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+oO Avg Feed 
10102-44-0 Nitrogen dioxide O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO Avg Feed 
7446-09-5 Sulfur dioxide O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO Avg Feed 
7664-41-7 Ammonia/ Ammonium 3.54E-l 1 O.OOE+OO O.OOE+OO 5.59E-IO EnvC 
7647-01-0 Hydrochloric Acid O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO Avg Feed 
7664-39-3 Hydrofluoric Acid O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO Avg Feed 
7697-37-2 Nitric Acid O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO Avg Feed 
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Figure 1 Simplified WTP Process Overview 
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Figure 2 Simplified Pretreatment Process Flowsheet 
(sheet 1 of 2) 
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Figure 3 Simplified Pretreatment Process Flowsheet 
(sheet 2 of 2) 
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Figure 4 Simplified LAW Vitrification Process Flowsbeet 
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Figure 5 Simplified HL W Vitrification Process Flowsheet 
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Figure 6 Emissions Estimate Objectives 
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Appendix A 

24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Selected Stream-Specific Reports from the Steady State 
Flowsheet Model 

Appendix A contains stream-specific output from the steady state flowsheet model (SSFM) for unabated, 
abated, and feed points in the Hanford Tank Waste Treatment and Immobilization Plant (WTP) process. 
These stream-specific reports contain mass flow rate information for each of the inorganic, radionuclide, 
and organic constituents of potential concern (COPCs) included in the SSFM. Mass flow rates for 
COPCs not included directly in the SSFM are described in separate calculations. These calculations are 
included in Appendices B and C. 
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S'M"tGffl~cr: 
Stru,nNa,nc: 
Conflglrotlon: 
ll.la\ Oatc / TilM: : 

IIUII Dato File : 

StrcQffl Properties 
Vorioble Voluc 
Densitv 1.25E-t00 
Enthalov -2.66E-t07 
Mass Flow •.76E-t03 

1.1•E-t05 
V~umetricFlow 7.21E+-OO 

9.63E-01 
Molar Flow 2.22E-t02 
Molea.ilar Weiaht 1.99E-t01 
Pressure 1.00E-t03 
Temperatun, 4.90E-t01 
Na Molaritv •.OOE+-00 
loH 1.•4E-t01 
Total TRU 2.90E-02 
Tota1Activit¥ 5.16E+-OO 

-nt 

, _____ 
Unit l!IOl/1. 

Toal 6.1•E-t01 
IAa' 3.17E-05 
IA1'' 3.84E-01 
IAs'" 1.•0E-04 
lo'' 2.32E-03 
IRa'' 2.91E-05 
IR;•J 3.•JE-05 
,-..·• 1.98E-03 ,...,,, 5.•1E-05 
Ir.•> 6.69E-05 
lrJ· 6.17E-02 
co O.OOE-tOO 

O.OOE-tOO 
co.·' 3.07E-01 
lcr'' 9.19E-03 
Irv• 5.35E-05 
IF 2.•7E-02 
<•' ' 1.39E-03 
H..0 5.20E-t01 

~'""' O.OOE+oo 
IH' O.OOE+oo 
HCL O.OOE-tOO 
HCQ3. O.OOE+-00 
H2C03 O.OOE+oo 
HF O.OOE+oo 

I Ha•' 5.60E-05 
H""'- O.OOE+oo 

II<' 1.31E-01 
11,.• l 1.48E-05 
II • •.20E-O• 
IUa· ' •.42E-O• 
lun' ' •.79E-O• 
MnO . O.OOE-tOO 
N O.OOE-tOO 

INa' 4.00E-tOO 
NH3 2.82E-03 
NH4+ O.OOE+oo 

1Nt2 7.32E-O• 
NO O.OOE-tOO 
NO. O.OOE-tOO 
No.· B.J•E-01 
NO." 1.13E-t00 

10, O.OOE-tOO 
10 - O.OOE-tOO 
ln>r 2.53E-t00 
,~,.,. O.OOE-tOO 

IPb., 1.96E-O• 
lpa•• 1.52E-05 
PO ~ 1.57E-02 
Resin O.OOE-tOO 
IRh., 1.•7E-05 
IR,.'' 2.18E-05 
Is'' O.OOE+oo 
Si02 2.96E-03 
SiO"'" O.OOE+oo 
Se, O.OOE+oo 
so · 3.7•E-02 
IS:,' 6.95E-06 
Sucrose 0.00E+oo 
Ir.· • 2.•• E-05 
7n'' 9.13E-05 ,, .. 6.7•E-05 

FRPl4 
WOSff fud f,- DOE to H.W f,.d Receipt 
MRQ-05- 0049 .ocmf 
IZ/14/2005 - 1:42 :25 PIA 

24590-WTP-RPT-P0-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

H:\AC/1. v3 .1\MRQ-05- 0049\MRQ_05_0049A_Strcoms .csv 

Units _, __ , 
BTU/hr 
Lb/hr 

Lbldav 
GPM ~·---

Lbmol/hr 
Lb/Lbmol 

rrbar 
C 

mol/L 

PH 
Cj/1. 

Cj/1. 

Ll>/gal 

1.02E-t01 
2.85E-05 
8.6•E-02 
8.73E-05 
2.09E-O• 
3.J•E-05 
5.99E-05 
6.61E-O• 
5.07E-05 
7.83E-05 
1.82E-02 
O.OOE+-00 
O.OOE+-00 
1.S•E-01 
3.99E-03 
2.8•E-05 
3.91E-03 
6.•8E-O• 
7.81E+-OO 
O.OOE+-00 
O.OOE+-00 
O.OOE+-00 
O.OOE+-00 
O.OOE+-00 
O.OOE+-00 
9.38E-05 
O.OOE+-00 
•.28E-02 
1.72E-05 
2.•JE-05 
8.96E-05 
2.20E-O• 
O.OOE+-00 
O.OOE+-00 
7.67E-01 
•.01 E-0• 
•.01 E-0• 
3.59E-O• 
O.OOE+-00 
O.OOE+-00 
3.20E-01 
5.83E-01 
O.OOE+oo 
O.OOE+-00 
3.59E-01 
O.OOE+oo 
3.39E-O• 
1.35E-05 
1.2•E-02 
O.OOE+-00 
1.26E-05 
1.8•E-05 
O.OOE-tOO 
1.•BE-03 
O.OOE-tOO 
O.OOE+OO 
3.00E-02 
5.08E-06 
O.OOE+-00 
9.75E-06 
4.98E-05 
5.13E-05 

( does not indude solid phase) 

( does not indode solid phase) 
does not include solid phase) ( 

Solid -

U,/day LJ,/day 

1.06E.-05 5 .05E-t03 
, .~c-01 3.SOE+-00 
u.,dE+o2 •.93E-t02 

•-~·""' 2.20E-01 
, .,·t= 3.00E+-00 
J.~•~, 3.20E+-OO 
ti.2lt:.-U 1.67E-t01 
O.uu..,. ·,vu 1.92E-t01 
>.«c-<> 1.17E-t01 
• . 1't-01 4.01E-t00 
1.89E-t02 3.93E+-OO 
u.=•= O.OOE-tOO 
u .uur.;..-vu O.OOE-tOO 
1.o,c.._,, 4 .40E-t02 
4.1••~ 9.96E-t00 
, .S>t-<J 1.36E-tOO 
4_..,c.._, , 7 .13E-t01 
6 . ,.- 5.09E-t02 
G. llr.; ·....,.. O.OOE+oo 
O.uuc= O.OOE+-00 
Ow•~ O.OOE+-00 
U.uui;;."TVV 0.00E+-00 
O.uuc= O.OOE+-00 
u.oot+vu O.OOE+oo 
u.uut·~ O.OOE+-00 . ., .. ~, 1.99E+oo 
UOOt-><JU O.OOE+-00 
•.•4 c+v, 1.01E-t01 
,.,.c..,, 5 .94E+-OO 
, .,,t-<Jl 4.18E-01 
• ,..,-0, 3.93E-t00 
aat+w 4.67E-t01 
u.wt= O.OOE+oo 
0. u,~u O.OOE+oo 
{ , ttQt;;;TV-' 7.92E-t02 
• .1oc+uu O.OOE+oo 
U.uu,~u O.OOE+oo 
.). '4;!;;.TVU 2 .09E-t01 
O.OOE+oo O.OOE+oo 
u.uo•+uu O.OOE-tOO 
" ·" "~ HJJ 1.99E.a2 
O.ua.~• 1.53E-t02 
U.UUt:TVU O.OOE+oo 
0.WC+vU O.OOE+-00 
J . 'J.+<JJ 1.82E-+03 
u.OOE+-00 O.OOE-tOO 
J .>2t+w 2.74 E-t01 
l.,uc~• 1.1JE+oo 
,.,.,...,, 1.2\E-+02 
U.OOt«N O.OOE+oo , .... ~, 3.58E-01 
1.,1t-<Jl 2.SOE+oo 
O.OOE+oo O.OOE-tOO 
1.>4e+u t 8 .20E-t01 
U.Wt-><JU O.OOE+oo 
u.OOE-tOO O.OOE+oo 
3.1k.._,, 4.50E-t01 
O.,Ot-OS 1.80E-t00 
U.UUt'<XJ O.OOE-tOO 
1 .V JC-Vl 7.23E-01 
, . ft-01 1.8tE+oO 
O.JSt-01 1.24E-t02 

Gaseous f1l Totol -

l!IOl/1. U,/day U,/day ml/day g/M<: 

O.OOE+-00 O.OOE+-00 1.11E.-05 5.04E-t01 5.83E-t02 
O.OOE+-00 O.OOE+-00 3.80E+-OO 1.73E-03 2.00E-02 
0.00E+-00 O.OOE+-00 1.39E-t03 6.32E-01 7.31E+-OO 
O.OOE+-00 O.OOE+-00 1.13E+-OO 5.12E-O• 5.92E-03 
O.OOE+-00 O.OOE+-00 5.17E+-OO 2.35E-03 2.72E-02 
O.OOE+-00 O.OOE+-00 3.55E+-OO 1.61E-03 1.87E-02 
O.OOE+-00 O.OOE+-00 1.73E-t01 7.65E-03 9.09E-02 
O.OOE+-00 O.OOE+-00 2.60E-t01 1.1BE-02 1.37E-01 
O.OOE+-00 O.OOE+-00 1.23E-t01 5.58E-03 6.•SE-02 
O.OOE+-00 O.OOE-tOO 4.82E-t00 2.19E-03 2.53E-02 
O.OOE+-00 O.OOE-tOO 1.93E<0.2 8.79E-02 1.02E+-OO 
O.OOE+-00 O.OOE-tOO O.OOE+-00 O.OOE+-00 O.OOE-tOO 
O.OOE+-00 O.OOE-tOO O.OOE-tOO 0.00E+-00 O.OOE-tOO 
0.00E+-00 O.OOE+-00 2.03E-t03 9.2•E-01 1.07E+01 
O.OOE+-00 O.OOE-tOO 5.13E-t01 2.33E-02 2.70E-01 
O.OOE+-00 O.OOE+oo 1.66E+oo 7.53E-O• 8.72E-03 
O.OOE+-00 O.OOE+-00 1.12E-t02 5.08E-02 5.88E-01 
O.OOE+-00 O.OOE+-00 5.15E-t02 2.J•E-01 2.71E+-OO 
O.OOE-tOO O.OOE-tOO 8.11E-t04 3.68E-t01 4.26E-t02 
O.OOE+-00 O.OOE+-00 0.00E-tOO O.OOE+-00 O.OOE+-00 
O.OOE+-00 O.OOE+-00 O.OOE-tOO O.OOE+oo O.OOE+-00 
O.OOE+-00 O.OOE+-00 O.OOE+-00 O.OOE+oo O.OOE+-00 
O.OOE+-00 O.OOE+oo O.OOE-tOO O.OOE+oo O.OOE+-00 
O.OOE+-00 O.OOE+oo O.OOE+-00 O.OOE+-00 O.OOE+-00 
0.00E+oo O.OOE+oo 0.00E-tOO O.OOE+-00 O.OOE-tOO 
O.OOE+-00 o.ooE+oo 2.97E+-OO 1.35E-03 1.56E-02 
O.OOE+-00 O.OOE+oo O.OOE+oo O.OOE+-00 O.OOE+-00 
O.OOE+-00 O.OOE+oo 4.5•E-t02 2.07E-01 2.39E+-OO 
0.00E+oo O.OOE+-00 6.12E+oo 2.78E-03 322E-02 
O.OOE-tOO O.OOE+oo 6.71E-01 3.0SE-0• 3.53E-03 
O.OOE+-00 O.OOE+oo •.66E-t00 2.21E-03 2.56E-02 
O.OOE+-00 O.OOE+oo 4.90E-t01 2.23E-02 2.58E-01 
O.OOE+oo O.OOE+-00 O.OOE+-00 O.OOE+OO O.OOE+-00 
O.OOE+-00 O.OOE+-00 O.OOE+-00 O.OOE+-00 O.OOE+-00 
O.OOE-tOO O.OOE+oo 8.76E-t03 3.98E-t00 4.61E-t01 
O.OOE+-00 O.OOE+oo 4.18E+-OO 1.B9E-03 2.19E-02 
O.OOE+oo O.OOE+oo O.OOE+-00 O.OOE-tOO O.OO E+oo 
O.OOE+-00 O.OOE+oo 2.46E-t01 1.12E-02 1.29E-01 
O.OOE+-00 O.OOE+-00 O.OOE+-00 O.OOE+-00 O.OOE+-00 
O.OOE+-00 O.OOE+oo O.OOE+-00 O.OOE-tOO O.OOE+oo 
O.OOE+-00 O.OOE+oo 3.52E-t03 1.80E-t00 1.85E-t01 
O.OOE+-00 O.OOE+oo 6.21E-t03 2.82E+oo 3.27E-t01 
O.OOE+-00 O.OOE+oo O.OOE+oo O.OOE+-00 O.OOE+-00 
O.OOE+-00 O.OOE+OQ 0.00E-tOO O.OOE+-00 O.OOE+OO 
O.OOE-tOO O.OOE+oo 5.S•E-+03 2.52E+-OO 2.92E-t01 
O.OOE-tOO O.OOE+oo O.OOE+oo O.OOE+-00 O.OOE+oo 
O.OOE-tOO O.OOE+oo 3.09E-t01 1.40E-02 1.62E-01 
O.OOE-tOO O.OOE+oo 1.27E+oo 5.78E-O• 6.69E-03 
O.OOE-tOO O.OOE+oo 2.50E-t02 1.1•E-01 1.32E-t00 
O.OOE-tOO O.OOE+oo O.OOE+-00 O.OOE+oo O.OOE-tOO 
O.OOE-tOO O.OOE+-00 •.88E-01 2.22E-O• 2.57E-03 
O.OOE+-00 O.OOE+oo 2.70E+-OO 1.23E-03 1.42E-02 
0.00E+-00 O.OOE+oo O.OOE+-00 0.00E+-00 O.OOE+-00 
O.OOE+-00 O.OOE+oo 9.75E-t01 •.43E-02 5.13E-01 
O.OOE-tOO O.OOE+oo O.OOE-tOO O.OOE+-00 O.OOE+-00 
O.OOE+-00 O.OOE+-00 O.OOE+oo O.OOE+-00 O.OOE+oo 
O.OOE+-00 O.OOE+-00 3.56E-t02 1.62E-01 1.88E+-OO 
O.OOE+-00 O.OOE+oo 1.85E+oo 8.41E-O• 9.l•E-03 
O.OOE+-00 O.OOE+OO O.OOE+oo 0.00E+-00 O.OOE+oo 
O.OOE+-00 O.OOE+oo 8.2•E-01 3.l•E-0• •.33E-03 
O.OOE+-00 O.OOE+OO 2.33E+oo 1.06E-03 1.23E-02 
O.OOE+-00 O.OOE+OO 1.25E-t02 5.66E-02 6.55E-01 
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-- ,~-.... - Solid -
U•lt .... /1. l.bl Odl I.bl - I.bl -
Totoi 1.~•--02 1.16E-02 l.20E•02 5.95E•OI 
<'-0 "' 1.58E-02 1.16E-02 1.20E+02 5.95E+01 
Fonnate O.OOE+OO 0 OOE+OO O.OOE+OO O.OOE+OO 
Acetate O.OOE+-00 O.OOE+OO O.OOE+-00 O.OOE+OO 
Grurnaate O.OOE+OO O.OOE+OO O.OOE+-00 O.OOE+OO 
IDA O.OOE+OO O.OOE+-00 O.OOE+-00 O.OOE+-00 
Cinte O.OOE+-00 O.OOE+-00 O.OOE+-00 0.00E+-00 
HEDTA O.OOE+OO O.OOE+-00 O.OOE+-00 O.OOE+-00 
EDTA O.OOE+-00 0 OOE+-00 O.OOE+-00 0.00E+-00 

llod , ·- '~--- Rod . . - SolK!s Rod. - Ill 
Unit Ci/I. Cildov I.bl - Ci/I. 
Total 2.26E+-OO 8.88E+-04 4.64E+01 2.90E+-OO 

"•m 2.98E-04 1.17E+01 7.53E-03 2.15E-02 

"
3

Am 1.95E-07 7.65E-03 8.45E-05 1.74E-06 ,.,. 6.09E-06 2.39E-01 1.18E-04 1.55E-06 _,._ 
4.00E-05 1.57E+-OO 3.0SE-06 2.39E-03 

'"rm 3.22E-08 1.ZfiE-03 5.51E-08 3.02E-05 
2M t,m 7.61E-07 2.99E-02 8.14E-07 6.87E-04 
131("" . 2.17E+-OO 8.52E+-04 2.16E+-OO 3.SBE-01 ' ,,,, 2.24E-06 8.81E-02 1.12E-06 1.15E-04 
'~Fu USE-04 1.83E+01 1.49E-04 124E-02 

IUOr. 1.34E-04 5.28E+-OO 2.40E-05 1.84E-03 
l'M 5.19E-OS 2.04E+-OO 4.SBE-07 1.SSE-0S ,,,, 1.86E-07 7.JOE-03 9.11E-02 6.9SE-08 
"NI 7.20E-04 2.B3E+01 1.10E-03 4.14E-04 
-•No 2.36E-07 9.27E-03 2.90E-02 1.77E-05 

"'c. 1.33E-06 5.24E-02 6.74E-06 8.39E-05 ,_ , 1.84E-OS 7.24E-01 2.S7E-02 7.43E-04 
2'0p ., UBE-06 1.BBE-01 1.82E-03 1.96E-04 
2410 , 1.00E-04 3.9'E+OO 8.43E-OS S.27E-03 
'1p, S.OSE-10 1.99E-OS 1.11E-OS 1.83E-08 

"'•· 2.77E-04 1.09E+01 2.31 E-05 7.67E-03 
' 'em 3.89E-03 1.53E+02 1.28E-02 9.31E-02 
, ..•. 4.41E-06 1.73E-01 3.36E-02 3.60E-05 , __ 

8.84E-02 3.40E+03 5.42E-02 2.39E+OO 
l..,_r 7.67E-04 3.01E+01 3.92E+-OO 3.60E-03 
"'Th 7.17E-09 2.82E-04 5.64E+-OO 5.86E-07 

"'" 2.39E-07 9.39E-03 2.15E-03 4.79E-05 

"'" 1.70E-07 6.66E-03 2.37E-03 2.49E-06 
"'u 6.68E-09 2.62E-04 2.SBE-01 5.99E-08 

"'" 1.14E-08 4.50E-04 1.53E-02 8.23E-08 
1• 11 1.32E-07 5.20E-03 3.41 E+01 1.41E-06 
(1) AJI radionud1des m gaseous streams are assumed to e,ust as solld partiOJlate. 

ICAS•- r ___ i(: , __ IIIT'lr 

U•it IIIOI/L 
Totol 4.D6E-Ol 
~32-8 1.51E-04 
56-23-5 2.60E-05 
57-14-7 9.98E-04 
58-90-2 2.59E-04 
59--8!l-2 5.17E-04 
60-35--5 1.69E-04 
62-75--9 B.10E-04 
64-1!l-7 3.61E-01 
71-43-2 5.12E-OS 
75--05--8 2.44E-04 
75--12-7 1.33E-03 
76-15--3 6.47E-05 
7~Hi 7.61E-OS 
83-32-9 3.B9E-0-4 
84-66-2 2.70E-04 
84-74-2 2.16E-04 
87-68-3 3.83E-OS 
88--a!l- 1 2.62E-04 
91-20-3 1.S6E-05 
95--~1 2.72E-05 
98-a6-2 3.32E-04 
100-21-0 3.61E-04 
101-&4-6 5.88E-05 
106-93-4 2.13E-05 
106-97-6 1.72E-04 
106-99-0 7.39E-05 
108--a7-2 1.02E-04 
108-88-3 4.34E-05 
108-95--2 6.38E-04 
110-54-3 1.16E-04 
110-82-7 1.19E-04 
111-&4-2 7.BOE-05 
120-12-7 3.37E-04 
120-82-1 5.S1E-05 
122-3!l-4 1.18E-04 
128-73-8 1,SOE-0-4 
127-1 8-4 2.41E-05 
12!l-OO-O 2.97E-04 
132-64-9 3.57E-04 
144-62-7 3.33E-02 
193-3!l-5 2.17E-04 
206-44-0 2.97E-04 
208-96--8 3.9'E-04 
603-34-9 2.45E-04 
621-64-7 4.61E-04 
1321-64-6 2.00E-04 
1336-36-3 1.07E-05 
3697-24-3 2.48E-04 
4170-30-3 1.43E-04 
10061-01-5 3.60E-05 
26140-60-3 2.61E-04 

Lh/aal 
2.ZOE--01 
3.1BE-04 
3.34E-05 
5.01E-04 
5.01E-04 
5.01E-04 
8.33E-05 
5.01E-04 
1.8 \ E-01 
3.34E-05 
8.36E-05 
5.00E-04 
8.34E-OS 
8.35E-05 
5.01E-04 
5.01E-04 
5.02E-04 
B.33E-OS 
5.01E-04 
1.67E-05 
3.34E-05 
3.34E-04 
5.00E-04 
8.35E-05 
3.34E-05 
8.34E-OS 
3,34E-05 
8.36E-OS 
3.34E-05 
5.01E-04 
8.34E-05 
B.36E-05 
8.35E-05 
S.01E-04 
8.34E-05 
1.67E-04 
3.33E-04 
3.34E-05 
5.01E-04 
5.01E-04 
2.50E-02 
5.00E-04 
5.01E-04 
5.00E-04 
5.02E-04 
5.01E-04 
5.01E-04 
2.87E-05 
5.02E-04 
8.36E-05 
3.33E-05 
5.02E-0-4 

Lbldov 
2.28E+03 
3.JOE+-00 
3.46E-01 
5.19E+-OO 
5.20E+-OO 
5.20E+-OO 
8.65E-01 
5.20E+-OO 
1.88E+03 
3.46E-01 
8.67E-01 
5.19E+OO 
B.66E-01 
B.66E-01 
5.20E+-OO 
5.20E+OO 
S.21 E+-OO 
8.65E-01 
S.20E+OO 
1.73E-0 1 
3.46E-01 
3.46E+-OO 
5.19E+-OO 
8.67E-01 
3.47E-01 
B.66E-01 
3.46E-01 
8.67E-01 
3.46E-01 
5.20E+OO 
B.66E-01 
8.67E-01 
B.66E-01 
5.20E+-OO 
8.66E-01 
1.73E+OO 
3.46E+OO 
3.46E-01 
5.20E+OO 
5.20E+OO 
2.60E+02 
5.19E+OO 
5.20E+OO 
5.19E+OO 
5.21E+OO 
5.20E+OO 
5.20E+OO 
2.98E-01 
5.20E+OO 
B.68E-01 
3.46E-01 
5.21 E+OO 

MVday 
1.04E+-OO 
1.SOE-03 
1.57E-04 
2.36E-03 
2.36E-03 
2.36E-03 
3.93E-04 
2.36E-03 
8.SJE-01 
1.57E-04 
3.9'E-04 
2.36E-03 
3.93E-04 
3.9'E-04 
2.36E-03 
2.36E-03 
2.37E-03 
3 93E-04 
2.36E-03 
7.87E-05 
1.57E-04 
1.57E-03 
2.36E-03 
3.9'E-04 
1.58E-04 
3.94E-04 
1.57E-04 
3.9'E-04 
1.57E-04 
2.36E-03 
3.9'E-04 
3.94E-04 
3.9'E-04 
2.36E-03 
3.94E-04 
7.86E-04 
1,57E-03 
1.57E-04 
2.36E-03 
2.36E-03 
1.16E-01 
2.36E-03 
2.36E-03 
2.36E-03 
2.37E-03 
2.36E-03 
2.37E-03 
1.35E-04 
2.37E-03 
3.95E-04 
1.57E-04 
2.37E-03 
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Gc,scous 

moll\. 
U .LUr:..00 

O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+-00 
O.OOE+-00 
O.OOE+-00 
0.00E+OO 

cv-
1.14E+05 
8.46E+-02 
6.84E-02 
6.08E-02 
9.39E+01 
1.19E+OO 
2.70E+01 
1.41E+-04 
4.5\ E+OO 
4.89E+02 
7.24E+01 
6.0BE-01 
2.73E-03 
1.63E+01 
6.9SE-01 
3.JOE+-00 
2.92E+01 
7.71 E+OO 
2.07E• 02 
7.18E-04 
3.01E• 02 
3.66E+03 
1.41E+OO 
9.39E+-04 
1.41 E• 02 
2.JOE-02 
1.BSE+-00 
9.79E-02 
2.35E-03 
3.23E-03 
5.54E-02 

g/MC 
1.20E+01 
I .74E-02 
1.82E-03 
2.73E-02 
2.74E-02 
2.74E-02 
4.55E-03 
2.73E-02 
9.88E+OO 
1.82E-03 
4.56E-03 
2.73E-02 
4.SSE-03 
4.56E-03 
2.73E-02 
2.73E-02 
2.74E-02 
4.55E-03 
2.74E-02 
9.11E-04 
1.82E-03 
1.82E-02 
2.73E-02 
4.56E-03 
1.82E-03 
4.56E-03 
1.82E-03 
4.56E-03 
1.82E-03 
2.74E-02 
4.55E-03 
4.56E-03 
4.56E-03 
2.74E-02 
4.56E-03 
9.10E-03 
1.82E-02 
1.82E-03 
2.74E-02 
2.74E-02 
1.37E+OO 
2.73E-02 
2.74E-02 
2.73E-02 
2.74E-02 
2.73E-02 
2.74E-02 
1.57E-03 
2.74E-02 
4.57E-03 
I .82E-03 
2.74E-02 

Lbl dov 
O.OOE+OO 
O.OOE+-00 
O.OOE+-00 
O.OOE+OO 
O.OOE+OO 
O.OOE+-00 
O.OOE+OO 
O.OOE+-00 
O.OOE+-00 

Lbldov 
8.52E+02 
H4E-01 
7.55E-04 
3.00E-05 
1.83E-04 
5. IBE-05 
7.36E-04 
3.58E-01 
5.73E-05 
3.99E-03 
3.29E-04 
UOE-07 
3.41E-02 
6.32E-04 
2.18E+OO 
4.24E-04 
1.04E+OO 
7.48E-02 
H3E-03 
4.02E-04 
6.40E-04 
3.0SE-01 
2.74E-01 
1.50E+-OO 
1.84E+01 
4.61E+02 
4.31E-01 
3.48E-02 
2.40E+-OO 
1.10E-01 
3.63E+02 

Totol Comp 
Lbl dov 

l.80E+02 
1.80E+02 
0.00E+-00 
O.OOE+-00 
O.OOE+OO 
O.OOE+-00 
O.OOE+-00 
0.00E+OO 
O.OOE+OO 

Totol Rad . - i l J 
Ci/I. 

5.16E+-OO 
2.18E-02 
1.9'E-06 
7.64 E-06 
H3E-03 
3.03E-05 
6.88E-04 
2.53E+-OO 
1.17E-04 
1.29E-02 
1.98E-03 
6.74E-OS 
2.SSE-07 
1.13E-03 
1.79E-05 
8.S3E-OS 
7.82E-0-4 
2.01 E-04 
S.37E-03 
1.88E-08 
7.95E-03 
9.70E-02 
4.04E-05 
2.'8E+-OO 
4.37E-03 
5.93E-07 
4.82E-05 
2.66E-06 
6.66E-OB 
9.37E-08 
1.54E-06 

MUday 
8. lBE-02 
8.18E-02 
0.00E+OO 
O.OOE+OO 
O.OOE+-00 
O.OOE+-00 
0.00E+-00 
O.OOE+-00 
O.OOE+OO 

Ci/dov 
2.03E+05 
8.58E+02 
7.60E-02 
3.00E-01 
9.54E+01 
1.19E+-OO 
2.70E+01 
9.92E+-04 
4.60E+-OO 
5.07E+02 
7.77E+01 
2.65E+-OO 
1.00E-02 
H6E+01 
7.0SE-01 
3.35E+-OO 
2.99E+01 
7.89E+-OO 
2.11 E+-02 
7.38E-04 
3.12E+02 
3.81E+03 
1.59E+-OO 
9.73E+-04 
1.71E+02 
2.33E-02 
1.89E+-OO 
1.0SE-01 
2.61E-03 
3.68E-03 
6.0SE-02 

!>'He 
9.47E-01 
9.47E-01 
0.00E+-00 
O.OOE+OO 
O.OOE+-00 
O.OOE+OO 
O.OOE+OO 
0.00E+-00 
O.OOE+-00 

I.bl-
8.98E+-02 
5.52E-01 
8.40E-04 
1.48E-0-4 
1.86E-04 
5.19E-05 
7.36E-0-4 
2.52E+-OO 
5.84E-05 
4.14E-03 
3.53E-0-4 
6.08E-07 
1.2SE-01 
1.73E-03 
2.20E+OO 
4.31 E-04 
1.0SE+-00 
7.67E-02 
4.51E-03 
4.13E-04 
6.63E-04 
3.19E-01 
3.08E-01 
1.55E+-OO 
2.23E+01 
4.66E+02 
4.33E-01 
3.71E-02 
2.67E+-OO 
1.26E-01 
3.98E+-02 
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StN:am t,.unbc:r: 
Strun,No,ne: 
Comigurotion : 
Run 0crt& /Ti_, 

Run Doto file : 

Strcaffl Propcrtlu 
Variable Value 
Density 1.26E+OO 
Enthalov -1.S.E+07 
Mass Flow 2.60E+03 

6.23E+04 
Volumetric Flow 4.12E+OO 

5.50E-01 
Molar Flow 1.28E+02 
Molecular Weiallt 1.99E+01 
Pressure 1.00E+03 
Te........,..tun, 2.50E+01 
Na Molarity 4.00E+OO 
pH 1.44E+01 
Total TRU 4.24E-04 
Tot.Activity 2.26E+OO 

·- , ___ -
Ullit _,/L 

Total 6 .19E+01 
4a' 3.17E-05 . ,-, 3.84E-01 •.. , 1.40E-04 
A'' 2.32E-03 

R•'' 2.91E-05 
Bi" 3.43E-05 
r,, -, 1.98E-03 
c,,'' 5.41E-05 ,._., 6.69E-05 
,('. I" 6.17E-02 
co O.OOE+OO 

O.OOE+OO 
co; 3.07E-01 
c,' 9.19E-03 
r,,'' 5.35E-05 
,:- 2.47E-02 
Fe-• 1.39E-03 
H O 5.24E+01 
H,O(bl O.OOE+OO 
'H" O.OOE+OO 
HCL O.OOE+OO 
HC03- O.OOE+OO 
H2C03 O.OOE+OO 
HF O.OOE+OO 
Hn' ' 5.60E-05 
HNO. O.OOE+OO 
I(" 1.31E-01 
La" 1.48E-05 ,·- 4.20E-04 

·-·· 4.42E-04 
ua•> 4.79E-04 
MnO . O.OOE+OO 
N 0.00E+OO 
N•' 4.00E+OO 
NH3 2.82E-03 
NH4+ O.OOE+OO 
Nt•l 7.32E-04 
NO O.OOE+OO 
NO, O.OOE+OO 
NO." 8.34E-01 
NO." 1.13E+OO 
0. O.OOE+OO 
o- O.OOE+OO ,.,.,. 2.53E+OO 
nu~,· O.OOE+OO 
Pb'' 1.96E-04 
c~2 1 .52E-05 
PO-~ 1.57E-02 
Resin O.OOE+OO 
Rh"' 1.47E-05 
Ru'' 2.18E-05 
s•• O.OOE+OO 
Si0 2 2.96E-03 
SiO • O.OOE+OO 
so, O.OOE+OO 
so ·1 3.74E-02 
s,-, 6 .95E-06 
Sucrose O.OOE+OO 
Tr ' 2.44E-05 
7n"' 9.13E-05 
7,•• 6 .74E-05 

FRPOl 
Waste fnd fr"Offl 00E to LAW Fted Rtcc.ipt 
MRQ-0!5-0049.acrnf 
12/14/WO, - l :42 :25 PM 
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H : \ACM v3 . 1 \ MRQ-05- 0049\lAAQ_0!5_0049A_Streoms . esv 

U•in 
nJ,m> 

BTU/hr 
Lb/hr 

Lb/dav 
GPM 

fll,_,;,. 

LbmoVhr 
Lb/Lbmol 

mbar 
C 

motlL 
pH 

CI/L 
CVL 

Lb/gal 

1.03E+01 
2.85E-05 
8.G•E-02 
8.73E-05 
2 .09E-04 
3.34E-05 
5.99E-05 
6.61E-04 
5.07E-05 
7.83E-05 
1.82E-02 
O.OOE+OO 
O.OOE+OO 
1.S.E-01 
3.99E-03 
2.6•E-05 
3.91E-03 
6.48E-04 
7.88E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
9.38E-05 
O.OOE+OO 
4.28E-02 
1.72E-05 
2.43E-05 
8.96E-05 
2.20E-04 
O.OOE+OO 
O.OOE+OO 
7.67E-01 
4.0IE-04 
4.0IE-04 
3.59E-04 
O.OOE+OO 
O.OOE+OO 
3.20E-01 
5.83E-01 
O.OOE+OO 
O.OOE+OO 
3.59E-01 
O.OOE+OO 
3.39E-04 
1.35E-05 
1.24E-02 
O.OOE+OO 
1.26E-05 
1.84E-05 
O.OOE+OO 
1.48E-03 
O.OOE+OO 
O.OOE+OO 
3.00E-02 
5.08E-06 
O.OOE+OO 
9.75E-06 
4.98E-05 
5.13E-05 

does not include solid phase) ( 

( 
( 
does not include solid phase) 
does not include solid phase) 

Solid -
Lb/cloy Lb/day 

6.09E+04 O.OOE+OO 
1.0St-01 O.OOE+OO 
, .ut-t<J< O.OOE+OO 
5.18E-01 O.OOE+OO 
, .•• c......, O.OOE+OO 
l .=c~ , O.OOE+OO 
J .oac~, 0.00E+OO 
J .'::rit:.'TV\/ O.OOE+-00 
O.UlC-<11 O.OOE+OO 
4.04t-01 O.OOE+OO 
l.UOt:.'NJJ: O.OOE+OO 
0. uc= O.OOE+OO 
U.UUt+w 0.00E+OO 
9.10E+02 O.OOE+OO 
2.~c~ O.OOE+OO 
1.00t-<11 O.OOE+OO 
, .• ,c..,, , O.OOE+OO 
J .04E+oo O.OOE+OO 
4.~c= O.OOE+OO 
U.UUC'W O.OOE+OO 
O.OOE+oo O.OOE+OO 
U.Wt+w O.OOE+-00 
U.WC'W O.OOE+OO 
O.we= O.OOE+OO 
U.WC+w O.OOE+-00 
, .~c~, O.OOE+OO 
O.wc......, O.OOE+-00 
2 . ..,..ci1Jl O.OOE+-00 
1.u,c-<11 O.OOE+OO 
1.44t-01 O.OOE+OO 
O.a,c~, O.OOE+OO 
1.JOE+OO O.OOE+OO 
U.UUt-t<JU O.OOE+OO 
U.UUC'W O.OOE+OO 
4.oac~, O.OOE+OO 
i. . .;>Qc;;TVV O.OOE+-00 
O.OOE+oo O.OOE+OO 
2.o•c= O.OOE+OO 
U.UUC.+1.N O.OOE+OO 
O.w,~ O.OOE+OO 
UIUt+uJ 0.00E+-00 
• --~+03 O.OOE+OO 
0.wc= O.OOE+-00 
u,......,i;:.'TV\,I O.OOE+OO 
2.,,,= O.OOE+-00 
U.uui;:.TVU O.OOE+-00 
, .u1e-t<JU O.OOE• OO 
0.=c~, O.OOE+-00 
/ . ~fr;..TV 0.00E+OO 
0.WC-t<JU O.OOE+OO 
l .,oc~, O.OOE+-00 
1.U>C-<11 O.OOE+OO 
U.UUt+w O.OOE+OO 
O.uu~+1.JU O.OOE+-00 
O.we= O.OOE+-00 
U.vuc;.TVU O.OOE+-00 
1. 'Ul;.'TV,C. O.OOE+OO 
J .u ,c-.., O.OOE+OO 
U.UUt+w O.OOE+-00 
O., u~~• O.OOE+-00 
2 .SOt-01 O.OOE+-00 
.> .v-n .. •UI O.OOE+OO 

""---/ll ITotol ·-

..,,/L Lb/cloy Lb/day ml/day glue 
O.OOE+OO O.OOE+OO 6.09E+04 2.77E+01 3 20E+02 

O.OOE+OO O.OOE+OO 1.69E-01 7.69E-05 8 89E-04 
O.OOE+OO O.OOE+OO 5.12E+02 2.33E-01 2.70E+OO 
O.OOE+OO O.OOE+OO 5.18E-01 2.35E-04 2.72E-03 
O.OOE+OO O.OOE+OO 1.24E+OO 5.G•E-04 6.52E-03 
O.OOE+OO O.OOE+OO 1.98E-01 8.99E-05 1.04E-03 
O.OOE+OO O.OOE+OO 3.55E-01 1.61E-04 1.87E-03 
O.OOE+OO O.OOE+OO 3.92E+OO 1.78E-03 2.06E-02 
O.OOE+OO O.OOE+OO 3.0IE-01 1.37E-04 1.58E-03 
O.OOE+OO 0.00E+OO 4.G•E-01 2.11E-04 2.44E-03 
O.OOE+OO O.OOE+OO 1.0!IE+02 4.92E-02 5.69E-01 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 9.10E+02 4.14E-01 4.79E+OO 
0.00E+OO O.OOE+OO 2.36E+01 1.07E-02 1.24E-01 
O.OOE+OO O.OOE+OO 1.68E-01 7.65E-05 8.85E-04 
O.OOE+OO O.OOE+OO 2.32E+-01 1.05E-02 1.22E-01 
O.OOE+OO O.OOE+OO 3.84E+OO 1.75E-03 2.02E-02 
O.OOE+OO O.OOE+OO 4.68E+04 2.13E+o1 2.46E+02 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 5.56E-01 2.53E-04 2.93E-03 
O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 2.S.E+o2 1.15E-01 1.34E+OO 
O.OOE+OO O.OOE+OO 1.02E-01 4.G•E-05 5.37E-04 
O.OOE+OO O.OOE+OO 1.44E-01 6.SSE-05 7.59E-04 
O.OOE+OO O.OOE+OO 5.31E-01 2.41E-04 2.79E-03 
O.OOE+OO O.OOE+OO 1.JOE+OO 5.92E-04 6.85E-03 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 0.00E+OO 4.55E+03 2.07E+OO 2.39E+01 
0.00E+OO O.OOE+OO 2.38E+OO 1.08E-03 1.25E-02 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 2.13E+OO 9.66E-04 1.12E-02 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 1.90E+03 8.63E-01 9.99E+OO 
O.OOE+OO O.OOE-+00 3.46E+-03 1.57E+OO 1.82E+01 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 2.13E+o3 9.68E-01 1.12E+01 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 2.0IE+OO 9.15E-04 1.06E-02 
O.OOE+OO O.OOE+OO 8.00E-02 3.G•E-05 4.21E-04 
O.OOE+OO O.OOE+OO 7.37E+01 3.35E-02 3.88E-01 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 7.48E-02 3.40E-05 3.94E-04 
O.OOE+OO O.OOE+OO 1.09E-01 4.96E-05 5.74E-04 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 8.BOE+OO 4.00E-03 4.63E-02 
O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE-+00 O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 1.78E+02 8.09E-02 9.36E-01 
O.OOE+OO O.OOE+OO 3.0IE-02 1.37E-05 1.59E-04 
O.OOE+oO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO 
O.OOE+OO O.OOE+OO 5.78E-02 2.63E-05 3.04E-04 
O.OOE+OO O.OOE+OO 2.95E-01 1 34E-04 1.55E-03 
O.OOE+OO O.OOE+OO 3.04E-01 1.38E-04 1.60E-03 
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-nts IAIW•CI.IS ComD Solid -
Unit moll\. Lb/-1 Lb/dcv Lb/-
Totol 1.5BE-02 1.16E-02 6.BBE.01 0.CXJE,00 
le.a ·• 1.S8E-02 1.16E-02 6.88E+01 O.OOE+OO 
Formate O.OOE.00 O.OOE+OO O.OOE+OO O.OOE+OO 
Acetate O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
GtvN,late O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
IDA O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Citrate O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
HEDTA O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
EDTA O.OOE+oo O.OOE+OO O.OOE+OO O.OOE+OO 

Rod. ·- -~-R4<f. r- ~ids .. _. _ ,__,. ul 
Unit Ci/\. Ci/dov Lb/aov Ci/\. 
TOia! 2.26E+OO 5.08E+04 2.65E+o1 O.OOE+OO 
"Am 2.98E-04 6.69E+OO 4.30E-03 O.OOE+OO 

'"•- 1.95E-07 4.37E-03 4.83E-05 O.OOE+OO 

"" 6.09E-06 1.37E-01 6.75E-05 O.OOE+OO 

"'co 4.00E-05 6.97E-01 1.75E-06 O.OOE+OO 
,.,,._ 3.22E-08 7.22E-04 3.15E-08 O.OOE+OO , .. ,.._ 7.61 E-07 1.71E-02 4.65E-07 O.OOE+OO 
u>r:. 2.17E+OO 4.87E+04 1.24E+OO O.OOE.00 
1S2c,. 2.24E-06 5.03E-02 6.36E-07 0.00E+OO 
·~•-· 4.65E-04 1.04E+01 8.51E-05 O.OOE.00 
•»,. 1.34E-04 3.02E+OO 1.37E-OS O.OOE+OO 
>u 5.19E-05 1.17E+OO 2.67E-07 O.OOE+OO ,,., 1.86E-07 4.17E-03 5.21E-02 O.OOE+OO 

'"'"' 7.20E-04 1.62E.01 8.27E-04 O.OOE+OO 

"'"" 2.36E-07 5.JOE-03 1.66E-02 O.OOE+OO 
2l0p, 1.33E-06 2.99E-02 3.85E-06 O.OOE+OO 
23' Pu 1.64E-05 4.14E-01 1.47E-02 0.00E+OO 
, .. p ., 4.78E-06 1.07E-01 1.04E-03 O.OOE+OO 
241p\J 1.00E-04 2.25E+OO 4.82E-05 O.OOE+OO 
2420, 5.06E-10 1.14E-05 6.36E-06 0.00E+oo ·~·- 2.TTE-04 622E+OO 1.32E-05 O.OOE+OO 
1S1s,,, 3.89E-03 8.74E+01 7.32E-03 0.00E+OO 

"'~" HlE-06 9.90E-02 1.92E-02 O.OOE+OO 
, __ 

8.64E-02 1.94E.03 3.10E-02 O.OOE+OO 
•-- 7.67E-04 1.72E+01 2.24E+OO O.OOE+OO 
D2n, 7.17E-09 1.61E-04 3.22E+OO O.OOE+OO 
"'11 2.39E-07 5.36E-03 1.23E-03 O.OOE+OO ,,,, UOE-07 3.81E-03 1.35E-03 O.OOE+OO ,,. 6.68E-09 1.SOE-04 1.53E-01 O.OOE+OO 

'""' 1.14E-08 2.57E-04 8.76E-03 O.OOE+OO 

'"' 1.32E-07 2.97E-03 1.95E.01 O.OOE+OO 
(1) All rad10nuchdes ,n gaseous streams are assumed to exist as sot1d particulate. 

CA5r- ~-icCom-
Unit moll\. Lbl""I Lb/- MUday 
Total 4.06E-01 2.19E-OI l.<OE.03 5.92E-01 
50-32-8 1.51E-04 3.18E-04 1.89E+OO 8.57E-04 
56-23-5 2.60E-05 3.34E-05 1.98E-01 9.00E-05 
57-14-7 9.98E-04 5.01E-04 2.97E+OO 1.JSE-03 
58-90-2 2.59E-04 5.01E-04 2.97E+OO 1.35E-03 
59-81,-2 5.17E-04 5.01E-04 2.97E+OO 1.35E-03 
60-35-5 1.69E-04 8.33E-05 4.94E-01 2.25E-04 
62-75-9 8.10E-04 5.0lE-04 2.97E+OO 1.35E-03 
64-19-7 3.61E-01 1.81E-01 1.07E+03 4.88E-01 
71-alJ..2 5.12E-05 3.34E-05 1.98E-01 9.00E-05 
75-05-8 2.«E-04 8.36E-05 4.96E-01 2.25E-04 
75-12-7 1.33E-03 5.00E-04 2.96E+OO 1.35E-03 
76r15-3 6.47E-05 8.34E-05 4.95E-01 2.25E-04 
79-01-<; 7.61E-05 8.35E-05 4.95E-01 2.25E-04 
83-32-9 3.89E-04 5.01E-04 2.97E+o0 1.35E-03 
M-6&-2 2.70E-04 5.0lE-04 2.97E+oo 1.35E-03 
84-74-2 2.16E-04 5.02E-04 2.98E.OO 1.35E-03 
87~ 3.83E-05 8.33E-05 4.94E-01 2.25E-04 
88-89-1 2.62E-04 5.01E-04 2.97E+OO 1.35E-03 
91-20-3 1.56E-OS 1.67E-05 9.89E-02 4.SOE-05 
95-50-1 2.72E-05 3.34E-05 1.98E-01 8.99E-05 
9~2 3.J2E-04 3.34E-04 1.98E+OO 9.00E-04 
100-21-0 3.61E-04 5.00E-04 2.97E+OO 1.35E-03 
101-84-8 5.88E-05 8.35E-05 4.95E-01 2.25E-04 
106-93-4 2.13E-05 3.34E-05 1.98E-01 9.00E-05 
106-97-8 1.72E-04 8.34E-05 4.95E-01 2.25E-04 
106-99-0 7.39E-05 3.34E-05 1.98E-01 8.99E-05 
106-87-2 1.02E-04 8.36E-05 4.96E-01 2.25E-04 
106-88-3 4.34E-05 3.34E-05 1.98E-01 8.99E-05 
108-95-2 6.38E-04 5.01 E-04 2.97E+OO 1.35E-03 
110-54-3 1.16E-04 8.34E-05 4.95E-01 2.25E-04 
110-82-7 1.19E-04 8.36E-05 4.96E-01 2.25E-04 
111-84-2 7.BOE-05 8.35E-05 4.95E-01 2.25E-04 
120-12-7 3.37E-04 5.01E-04 2.97E+oo 1.JSE-03 
120-82-1 5.51E-05 8.34E-05 4.95E-01 2.25E-04 
122-31,-4 1.18E-04 1.67E-04 9.88E-01 4.49E-04 
126r73-8 1.SOE-04 3.JJE-04 1.98E+OO 8.99E-04 
127-18-4 2.41E-05 3.34E-05 1.98E-01 8.99E-05 
129-00-0 2.97E-04 5.01E-04 2.97E+OO 1.35E-OJ 
132-84-9 3.57E-04 5.01E-04 2.97E+OO 1.35E-03 
144-<;2-7 3.33E-02 2.SOE-02 1.48E+o2 6.74E-02 
193-39-5 2.17E-04 5.00E-04 2.97E+OO 1.JSE-03 
206-«-0 2.97E-04 5.01E-04 2.97E+OO 1.JSE-03 
208-96r8 3.94E-04 5.00E-04 2.97E+OO 1.JSE-03 
603-34-9 2.45E-04 5.02E-04 2.97E+OO 1.35E-OJ 
62 1-84-7 4.61E-04 5.01E-04 2.97E+OO 1.JSE-03 
1321-84-8 2.00E-04 5.01E-04 2.97E+OO 1.35E-03 
1336-36-3 2.01E-06 5.40E-06 3.20E-02 1.46E-05 
3697-24-3 2.48E-04 5.02E-04 2.97E+OO 1.JSE-03 
4170-30-3 1.43E-04 8.36E-OS 4.96E-01 2.25E-04 
10061-01-5 3.60E-05 3.33E-05 1.98E-01 8.99E-05 
281 40-60-3 2.61E-04 5.02E-04 2.97E+oo t .35E-03 

24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

-·""' Total ---
moll\. Lb/doy Lb/daY 

O.CXJE,00 O.OOE,00 6.BBE+Ot 
O.OOE+OO O.OOE+OO 6.88E+01 
O.OOE.00 O.OOE+OO O.OOE+OO 
O.OOE.00 O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE.00 
O.OOE+OO O.OOE+OO O.OOE.00 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE.00 
O.OOE+OO O.OOE.00 O.OOE+OO 

Totol Rod . . ..,_.,. lJ 
Ci/dov Lb/doY Ci/L 

O.OOE+OO O.OOE.00 2.26E+OO 
O.OOE+OO O.OOE+OO 2.98E-04 
O.OOE+OO O.OOE+OO 1.95E-07 
O.OOE+OO O.OOE+OO 6.09E-06 
O.OOE+OO O.OOE+OO 4.00E-05 
O.OOE+OO O.OOE+OO 3.22E-08 
O.OOE+OO O.OOE+OO 7.61E-07 
O.OOE+OO O.OOE+OO 2.17E+oo 
O.OOE+OO O.OOE+OO 2.24E-06 
O.OOE+OO O.OOE+OO 4.65E-04 
O.OOE+OO 0.00E+OO 1.34E-04 
O.OOE+OO O.OOE+OO 5.19E-05 
O.DOE+OO O.OOE+OO 1.86E-07 
O.OOE+OO O.OOE+OO 7.20E-04 
O.OOE+OO O.OOE+OO 2.36E-07 
O.DOE+OO O.OOE+OO 1.33E-06 
O.DOE+OO O.OOE+OO 1.64E-05 
O.DOE+OO O.OOE+OO 4.76E-06 
O.DOE+OO 0.00E+OO 1.00E-04 
O.OOE+OO O.OOE+OO 5.06E-10 
O.OOE+OO O.DOE+OO 2.77E-04 
O.OOE+OO O.OOE+OO 3.89E-03 
O.OOE+OO O.OOE+OO 4.'1E-06 
O.OOE+OO O.OOE+OO 8.64E-02 
O.OOE+OO O.OOE+OO 7.67E-04 
O.OOE+OO O.OOE+OO 7.17E-09 
O.OOE+OO O.OOE.00 2.39E-07 
O.OOE+OO O.OOE.00 1.70E-07 
O.OOE+OO O.OOE+OO 6.68E-09 
O.OOE+oo O.OOE+OO 1.14E-08 
O.OOE+oo O.OOE+OO 1.J2E-07 

g.'sec 
6.85E+OO 
9.92E-03 
1.04E-03 
1.56E-02 
1.56E-02 
1.56E-02 
2.60E-03 
1.56E-02 
5.64E+OO 
1.04E-03 
2.61E-03 
1.56E-02 
2.60E-03 
2.SOE-03 
1.56E-01 
1.56E-02 
1.57E-01 
2.SOE-03 
1.56E-02 
5.10E-04 
1.04E-03 
1.04E-01 
1.56E-02 
2.61E-03 
1.04E-03 
2.60E-03 
1.04E-03 
2.61E-03 
1.04E-03 
1.56E-02 
2.SOE-03 
2.61E-03 
2.BOE-03 
1.56E-01 
2.SOE-03 
5.20E-03 
1.04E-02 
1.04E-03 
1.56E-02 
1.56E-01 
7.81 E-01 
1.56E-01 
1.56E-01 
1.56E-01 
1.56E-02 
1.56E-01 
1.56E-01 
1.68E-04 
1.56E-02 
2.61E-03 
1.04E-03 
1.56E-02 

MUday 
J. lJE-02 
J.13E-02 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 

Ci/-
S.08E+04 
6.69E+OO 
4.J7E-03 
1.37E-01 
8.97E-01 
7.22E-04 
1.71E-02 
4.87E+04 
5.03E-02 
1.04E.01 
3.02E.OO 
1.17E+OO 
4.17E-03 
1.62E+01 
5.JOE-03 
2.99E-02 
4.14E-01 
1.07E-01 
2.25E+OO 
1.14E-05 
6.22E+OO 
8.74E.01 
9.90E-02 
1.94E+03 
1.72E.01 
1.61E-04 
5.36E-03 
3.81E-03 
1.SOE-04 
2.57E-04 
2.97E-03 

g/HC 
J.62E-01 
J.62E-01 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

Lb/dcv 
2.65E.01 
4.JOE-03 
4.83E-05 
6.75E-05 
1.75E-06 
3.15E-08 
4.65E-07 
1.24E+OO 
6.36E-07 
8.SlE-05 
1.37E-05 
2.67E-07 
5.21E-02 
6.27E-04 
1.66E-02 
3.65E-06 
1.47E-02 
1.04E-03 
4.82E-05 
6.36E-06 
1.32E-05 
7.32E-03 
1.92E-02 
3. lOE-02 
2.24E+OO 
3.22E+OO 
1.23E-03 
1.35E-03 
1.53E-01 
8.76E-03 
1.95E+o1 
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StN4m t-unbcre 
5-Nonw: 
Configlratlao : 
~Ufl DatE / TllniR: 

ll<o\ Clato File : 

stro..,, Properties 
Vorioblc 
Density 
EnlhalDY 
Mass Flow 

Volumetric Flow 

Molar Flow 
Molecular Weiahl 
Prnsure 
Tenvw,ature 
Na h.4olaritv 
DH 
Total TRU 
TotalAciivity 

Voluo 
1.10E-03 

-4.75E+-06 
3.28E+o4 
7.87E.05 
5.95E+o4 
7.96E.03 
1.15E.03 
2.84E.01 
9.65E.02 
2.89E.01 
O.OOE+-00 
5.55E+-OO 
9.27E-12 
2.10E-09 

-rrt ,~ .... ~ 
Unit IIIOI/L 

TDtll 1.69E-07 
An" 5.18E-14 
Al' 4.93E-1 0 
A •J 2.09E-13 
R'' 3.65E-12 
Ba'' 4.91E-14 
Ri•l 3.00E-14 
c.,• J 7.54E-11 
r,t• l 4.86E- 14 
ri·' 1.89E-12 
er 6.53E-11 
co 4.90E-35 
co, 8.00E-15 
r, 4.60E-10 
~,·• 8.09E-12 
Cu"2 8.75E-14 ... 2.82E-11 
f11J•l 2.83E-12 
H,O 1.58E-07 
H. ·vn, O.OOE+-00 
H" 7.69E-11 
HCL O.OOE+-00 
HC03- 4.08E-16 
H2C03 8.00E-28 
HF O.OOE+-00 
~n•J 8.38E-1 4 
HNO, O.OOE+OO 
I(" 1.41E-10 .. , 2.22E-14 
-• 2.95E-12 ..,,., 6.64E-12 

Un"' 7.36E-13 
MnO . O.OOE+-00 
N., 3.18E-12 
Na" 3.77E-09 
NH3 5.47E-12 
NH4+ 3.02E-15 
Nt2 6.88E-13 
NO 3.98E-34 
No, O.OOE+OO 
NO.· 7.39E-10 
No.· 1.49E-09 
0. 1.02E-12 
n- O.OOE+OO 
"M 3.52E-09 
CIH/k\0 5.JOE-17 

IPh" 1.72E-13 
Pd"' 1.35E-14 
PO ~ 2.34E-11 
Resin O.OOE+-00 

IRk' ' 1.28E-14 
Ru"' 1.90E-14 
s·• O.OOE+OO 
Si02 7.BJE-12 
SiO ... 4.31E-1 9 
so. 1.57E-37 
so · 3.58E-11 
Is,' 6.86E-15 
Sucrose O.OOE+-00 
1r,• 4. lOE-14 
l7n"' 1.39E-13 
17,' 1. lJE-13 

PVl'OI 
Prrlrco11Mnt 'tlltSUI ¥UYts hcd to caustic scrubber 
MRQ-O!l-0049.ocmf 
12/1-4/200!! - I :42:2, PM 

24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

H:\ACM v3 .1 \MRQ-O!l-0049\MRQ_O!l_0049A_Stn,..,. _ c:sv 

Unit> _, __ , 
BTU/hr 
Lb/hr 

Lbldav 
GPM 

"'''"'" I.DmoVhr 
LJ,/Lbm'.ll 

mbar 
C 

rml/l. 
DH 
Ci/l 
Ci/l 

Lb/gal 

2.65E-08 
4.66E-14 
1.11E-10 
1.JOE-1 3 
3.32E-13 
5.63E-14 
5.23E-14 
2.52E-11 
4.56E-14 
2.21E-12 
1.93E-11 
1.15E-35 
2.94E-15 
2.JOE-10 
3.51E-12 
4.64E-14 
4.47E-12 
1.32E-12 
2.38E-08 
O.OOE+-00 
6.47E-1 3 
O.OOE+OO 
2.08E-16 
4.14E-28 
O.OOE+OO 
1.40E-13 
O.OOE+OO 
4.60E-11 
2.57E-14 
1.71E-13 
1.35E-12 
3.37E-13 
O.OOE.00 
7.42E-13 
7.23E-10 
7.78E-13 
7.7BE-13 
3.37E-13 
9.97E-35 
O.OOE+-00 
2.84E-10 
7.73E-10 
2.73E-13 
O.OOE+-00 
5.00E-10 
7.52E-18 
2.97E-13 
1.20E-14 
1.86E-11 
O.OOE+-00 
1.lOE-14 
1.60E-14 
O.OOE+-00 
3.92E-12 
3.31E-19 
8.39E-38 
2.87E-11 
5.02E-15 
O.OOE+-00 
1.64E-14 
7.61E-14 
8.61E-14 

( does not indude solid phase) 

(does not include solid phase) 
does not include solld phaS&) ( 

Solid ~ 

lb/doy lb/cloy 

2.27E+-OO 2.59E-02 
J.»-= 1.64E-05 
9.52E-OJ 1.90E-03 
1.llt-U> 1.92E-06 
, .a,e-u, 4.82E-04 
UJt-06 1.51E-05 
•·••e-uo 4.24E-05 
2.16E-OJ 3.10E-03 
3 .:rlt-Oti 3.34E-05 
1.u,c~ 1.71E-05 
Ui6E-OJ 1.0BE-05 •.. , .,. O.OOE.00 
2.o,e-u, O.OOE.00 
'\ ,:,/t-02 1.B2E-03 
~ .Ult:'""4 2.85E-05 
J.91\F.ffi 6.19E-06 
0.113t-O< 1.79E-04 
1.1Jt-U. 2.47E-03 
2.v.e""-' O.OOE+OO 
U.=c= O.OOE+OO 
,.~-~- 0.00E+OO 
0 .lA.Jr:."'VU O.OOE+OO 
1.fOt-UO O.OOE+OO 
J.~.-,u O.OOE+OO 
o.~•flu O.OOE+OO 
UUt-0> 4.34E-05 

U .vvL."TVV O.OOE+OO 
J.!l!>E-OJ 2.99E-05 ,..,, . ..., 2.51E-05 
1.47E-05 1.12E-05 
1. lOt-0< 3.70E-04 , .• ,-~, 2.02E-04 
0.WC""-' O.OOE+OO 
O.Jlt-U> O.OOE+OO 
• .• u.-u, 2.02E-03 
ti ,c,c-U!:1 O.OOE+OO 
J.,u~= O.OOE+OO 
2 .... ~, H1E-05 ._,. .. ,, O.OOE+-00 
a.we.,., O.OOE+-00 
HJt-Oi 5.04E-04 ..... ~, 4.10E-04 
,~,~, O.OOE+OO 
U.uuc= 1.JJE-03 ..,.,.,, 7.51E-03 
•.• , •. ,o 1.98E-19 

•---~· 6.94E-05 
1.UJE-06 2.90E-06 ,_,,.~, 5.34E-04 
o.~"-" O.OOE+-00 
• -•lt-UI 9.21E-07 
1 . .. >1 ~ ....... 8.34E-06 
O.=•= 3.44E-20 
J.;JOt-O< 1.84E-03 
2.84E-11 2.77E-10 
, ... •= O.OOE+-00 

'·=-~• 1.20E-04 
•-~'"~' 4.SOE-06 
U.uu~-..vu 4.32E-37 
1.<Ut-U,, 5.•JE-06 
6 _=,.rr-.ll6 1.11E-04 
-~~""" 6.10E-04 

6oscous (I) Totol ~ 

,nol/L lb/doy lb/day ml/day g/HC 

3.86E-02 7.84E+05 7.84E.05 3.56E.02 4.13E.03 
O.OOE+-00 O.OOE+-00 2.04E-05 9.25E-09 1.07E-07 
O.OOE+-00 O.OOE+OO 1.14E-02 5.19E-06 6.0lE-05 
O.OOE+-00 O.OOE+OO 1.31E-05 5.96E-09 6.89E-08 
O.OOE.00 O.OOE+OO 5.10E-04 2.32E-07 2.65E-06 
O.OOE.00 O.OOE+-00 1.99E-05 9.04E-09 1.0SE-07 
O.OOE.00 O.OOE+-00 4.65E-05 2.13E-08 2.46E-07 
O.OOE.00 O.OOE+-00 5.26E-03 2.39E-06 2.77E-05 
O.OOE.00 0.00E.00 3.73E-05 1.69E-08 1.96E-07 
O.OOE+OO O.OOE+-00 2.07E-04 9.39E-08 1.09E-06 
O.OOE+-00 O.OOE+-00 1.67E-03 7.57E-07 B.77E-06 
1.36E-71 2.73E-o4 9.82E-28 4.46E-31 5.17E-30 
1.45E-12 4.56E-05 4.59E-05 2.08E-08 2.41E-07 
O.OOE.00 O.OOE+-00 2.16E-02 9.BOE-06 1.13E-04 
O.OOE.00 O.OOE+-00 3.29E-04 1.SOE-07 1.73E-06 
O.OOE.00 O.OOE+-00 1.02E-05 4.62E-09 5.35E-08 
O.OOE.00 O.OOE+-00 5.62E-04 2.56E-07 2.96E-06 
O.OOE.00 O.OOE+-00 2.58E-03 1.17E-06 1.36E-05 
1.55E-03 2.00E+o4 2.00E+o4 9.08E+-OO 1.05E.02 
O.OOE+-00 O.OOE+-00 O.OOE+-00 O.OOE.00 O.OOE+-00 
O.OOE+-00 0.00E+-00 5.55E-05 2.52E-08 2.92E-07 
8.61E-35 2.25E-27 2.25E-27 1.02E-30 1.18E-29 
O.OOE+-00 O.OOE+-00 1.78E-08 8.10E-12 9.J8E-11 
O.OOE+-00 O.OOE+-00 3.55E-20 1.61E-23 1.87E-22 
1.13E-35 1.62E-28 1.62E-28 7.35E-32 8.51E-31 
O.OOE.00 0.00E.00 5.55E-05 2.52E-08 2.92E-07 
1.05E-33 4.72E-26 4.72E-26 2.15E-29 2.48E-28 
O.OOE+-00 O.OOE+-00 3.98E-03 1.81E-06 2.09E-05 
O.OOE.00 O.OOE+-00 2.73E-05 1.24E-08 1.44E-07 
O.OOE+-00 O.OOE+-00 2.59E-05 1.18E-08 1.36E-07 
O.OOE+-00 O.OOE.00 4.86E-04 2.21E-07 2.56E-06 
0.00E.00 O.OOE+-00 2.31E-04 1.05E-07 1.21E-06 
O.OOE+-00 O.OOE+-00 O.OOE+OO O.OOE+OO O.OOE+-00 
2.92E-02 5.86E.05 5.86E.05 2.66E.02 3.08E.o3 
0.00E+-00 O.OOE+-00 6.40E-02 2.91E-05 3.37E-04 
1.26E-10 1.53E-03 1.60E-03 7.28E-07 8.42E-06 
O.OOE+-00 O.OOE+-00 3.90E-08 1.77E-11 2.05E-1 0 
O.OOE+-00 O.OOE+-00 8.JOE-05 3.77E-08 4.37E-07 
O.OOE+OO O.OOE+-00 8.54E-27 3.88E-30 4.SOE-29 
8.65E-50 2.85E-42 2.85E-42 1.29E-45 1.50E-44 
O.OOE+-00 O.OOE+OO 2.48E-02 1.lJE-05 1.31E-04 
O.OOE+-00 O.OOE+OO 6.67E-02 3.0JE-05 3.51E-04 
7.77E-03 1.78E.05 1.78E.o5 8.09E+Ol 9.36E+02 
O.OOE+-00 O.OOE+OO 1.33E-03 6.02E-07 6.97E-06 
O.OOE.00 O.OOE+OO 5.04E-02 2.29E-05 2.65E-04 
O.OOE+OO O.OOE+OO 6.45E-10 2.93E-13 3.39E-12 
O.OOE+OO O.OOE+-00 9.48E-05 4.31E-08 4.99E-07 
O.OOE+OO O.OOE+-00 3.93E-06 1.79E-09 2.07E-08 
O.OOE+-00 O.OOE+-00 2. lJE-03 9.66E-07 1.12E-05 
O.OOE+-00 O.OOE+-00 O.OOE+-00 O.OOE+OO O.OOE.00 
O.OOE+-00 O.OOE+-00 1.86E-06 B.47E-10 9.80E-09 
O.OOE+-00 O.OOE+-00 9.72E-06 4.42E-09 5.11 E-08 
O.OOE+-00 O.OOE+-00 3.44E-20 1.56E-23 1.81E-22 
O.OOE.00 O.OOE+-00 2.18E-03 9.91E-07 1.lSE-05 
O.OOE+-00 O.OOE+-00 3.0SE-10 1.39E-1J 1.60E-12 
O.OOE+-00 O.OOE+OO 7.19E-30 3.27E-33 3.78E-32 
O.OOE.00 O.OOE+-00 2.58E-03 1.17E-06 1.36E-05 
O.OOE+-00 O.OOE+OO 4.93E-06 2.24E-09 2.59E-08 
O.OOE+-00 O.OOE+OO 4.32E-37 1.96E-40 2.27E-39 
O.OOE.00 O.OOE+OO 6.II-IE-06 3 11E-09 3.60E-08 
O.OOE.00 O.OOE+-00 1.17E-04 5.33E-08 6.17E-07 
O.OOE.00 O.OOE+-00 6.18E-04 2.BlE-07 3.25E-06 

Page A-5 



~, -w~~ - Solid""""' 
Unit molll Lb/aal Lb/dav Lb/-
Total 1.46€-11 1.07E-11 9.ISE-04 3.46E-03 
c..o ·' 1.46E-11 1.07E-11 9.18E-04 3.46E-03 
Formate 1.98E-18 7.46E-19 6.39E-11 7.BOE-10 

Acetate 1.54E-1 8 7.58E-19 6.50E-11 7.93E-10 

Gtvcolate 1.02E-17 6.41E-1 8 5.SOE-10 7.85E-10 

IOA 5.17E-18 5.75E-18 4.93E-10 2.45E-10 
Citrate 4.73E-19 7.SBE-19 6.50E-11 3.14E-10 
HEOTA 2.21 E-1 8 5.14E-18 4.41E-10 2.95E-10 

EOTA 2.86E-19 6.49E-19 5.57E-11 3.01E-10 

Rod. - ,-•~• Rod . ~ Solids Rod . -11) 

Unit 0/L Ci/ dav Lb/den, Cl/I.. 
Total 1.18E-09 3.83E-01 5.54E-04 9.23E-10 

···- 2.59E-13 8.41E-05 5.41E-08 6.60E-12 

'"•- 1.69E-16 5.49E-08 6.07E-10 5.33E-16 ,.,., 9.10E-1 5 2.95E-06 1.46E-09 7.76E-16 

"'Co 5.97E-14 1.94E-05 3.78E-1 1 1.21E-12 

'"Cm 4.BOE-17 1.56E-08 6 .79E-13 1.53E-1 4 

'"<'= 1.14E- 15 3.69E-07 1.00E-11 3.49E-13 
ll1r,§: 1.09E-09 3.54E-01 8.99E-06 1.43E-10 

"'Eu 1.95E-15 6.33E-07 8.03E-12 3.51E-14 

"'•" 4.04E-1 3 1.31E-04 1.07E-09 3.81E-12 
•-... 1.HE-1 3 3.BOE-05 1.72E-10 5.64E-13 ,,~ 4.51E-14 1.46E-05 3.36E-12 8.22E-12 

"'1 3.54E-18 1.15E-07 1.44E-06 7.66E-17 
1w..,; 8.42E-13 2.0SE-04 8.0BE-09 1.32E-1 3 
n,Nn 3.52E-16 1.14E-07 3.57E-07 6.99E-1 5 
,~. 1.16E-15 3.76E-07 4.84E-11 2.57E-14 
2'°Pu 1.60E-1 4 5.21E-06 1.BSE-07 2.27E-13 
«>p,. 4.16E-15 1.35E-06 1.31E-08 6.00E-14 

2'
1Pu 8.73E-1 4 2.83E-05 6.06E-10 1.61E-12 

242pu 3.15E-20 1.02E-11 5.73E-1 2 5.53E-1 8 
, .... 2.42E-13 7.86E-05 1.67E-10 2.35E-12 
151sm 3.39E-12 1.10E-03 9.21E-08 2.83E-11 
n•~n 3.85E-1 5 1.25E-06 2.43E-07 1.10E-14 
,~. 8.35E-11 2.71 E-02 4.32E-07 7.24E-1 0 

l'"rc 1.15E-12 3.72E-04 4.84E-05 2.89E-12 
""Th 1.07E-17 3.47E-09 6.96E-05 2.97E-16 ,...,_, 3.57E-16 1.16E-07 2.65E-08 2.44E-14 

"'u 2.53E-16 8.21 E-08 2.92E-08 1.27E-15 

'"" 9.97E-18 3.23E-09 3.JOE-06 3.04E-17 

' '"LI 1.71 E-17 5.54E-09 1.89E-07 4.18E-17 

"'11 1.98E-16 6.42E-OB 4.21 E-04 7.16E-18 
(1) All rad10nuclides 1n gaseous streams are assumed to eXJst as solid particulate. 

CAS - ·~-----
U,,it mol/L 
Total 6.BIE--05 
50-32-8 1.•BE-09 
56-23-5 4.95E-09 
57-14-7 3.78E-08 
58-90-2 8.16E-09 
5~9-2 9.58E-08 
60-35-5 3.BDE-1 1 
62-75-9 1.29E-08 
64-1!1-7 6.69E-05 
71-43-2 9.74E-09 
75-05-8 1.67E-08 
75-12-7 3.74E-1 1 
76-15-3 1.23E-08 
7!1-0Hi 1.45E-08 
83-32-9 7.21E-08 
84-66-2 2.•5E-09 
84-74-2 3.90E-09 
87-68-3 7.28E-09 
BS-89-1 8.99E-14 
91-20-3 2.7DE-09 
95-50-1 5.04E-09 
98-86-2 1.1•E-08 
100-21-0 3.81E-15 
101-84-8 1.09E-08 
106-93-4 3.85E-09 
106-97-8 3.27E-08 
106-99-0 1.41E-08 
1~7-2 1.94E-OB 
1~6-3 8.25E-09 
108-95-2 3.70E-09 
110-54-3 2.21E-OB 
110-82-7 2.26E-08 
111 -84-2 1.48E-08 
120-12-7 3.01E-08 
120-82-1 1.D3E-08 
122-39-4 2.46E-09 
126-73-8 4.55E-10 
127-16-4 4.58E-09 
129-00-0 1.23E-08 
132-84-9 5.39E-08 
1-2-7 9.&<E-11 
193-3!1-5 2.82E-07 
206-44-0 5.50E-08 
206-96-8 4.87E-08 
603-34-9 6.12E-09 
62 1-84-7 8.54E-OB 
1321-84-8 3.71E-08 
1336-36-3 3.55E-09 
3697-24-3 4.60E-08 
4170-30-3 4.72E-09 
10061-01-5 6.83E-09 
2614~3 4.84E-08 

Lb/ml 
3.53E--05 
3.11E-09 
6.35E-09 
1.89E-08 
1.58E-08 
9.2BE-08 
1.87E-11 
7.98E-09 
3.35E-05 
8.35E-09 
5.72E-09 
1.•1E-1 1 
1.59E-08 
1.59E-08 
9.28E-08 
4.55E-09 
9.0SE-09 
1.59E-08 
1.72E-13 
2.89E-09 
6.1BE-09 
1.14 E-08 
52 8E-15 
1.55E-08 
6.04E-09 
1.59E-OB 
6.35E-09 
1.59E-OB 
6.35E-09 
2.91E-09 
1.59E-08 
1.59E-08 
1.59E-08 
4.47E-08 
1.57E-08 
3.47E-09 
1.D1E-09 
6.34E-09 
2.07E-08 
7.57E-08 
7.24E-11 
8.•9E-07 
9.29E-08 
6.18E-08 
1.25E-08 
9.28E-OB 
9.29E-08 
9.55E-09 
9.29E-08 
2.76E-09 
6.32E-09 
9.30E-08 

Lb/-
3.03E.03 
2.66E-01 
5.•4E-01 
1.62E+OO 
1.35E+OO 
7.96E+OO 
1.61E-03 
6.84E-01 
2.87E+03 
5.•• E-01 
4.91E-01 
1.21E-03 
1.36E+OO 
1.36E+OO 
7.95E+OO 
3.90E-01 
7.77 E-01 
1.36E+OO 
1.•7E-05 
2.48E-01 
5.JOE-01 
9.BOE-01 
4.53E-07 
1.33E+OO 
5.1BE-01 
1.36E+OO 
5.«E-01 
1.36E+OO 
5.«E-01 
2.49E-01 
1.36E+OO 
1.36E+OO 
1.36E+OO 
3.83E+OO 
1.34E+OO 
2.98E-D1 
8.66E-02 
5.«E-01 
1.7BE+OO 
6 .49E+OO 
621E-03 
5.57E+01 
7.96E+OO 
5.30E+OO 
1.07E+OO 
7.96E+OO 
7.97E+OO 
8.19E-01 
7.97E+OO 
2.37E-01 
5.42E-01 
7.97E+OO 

Mt/day 
1.38E+OO 
1.21E-04 
2.47E-04 
7.38E-04 
6.15E-04 
3.62E-03 
7 .31E-07 
3.11E-04 
1.31E+OO 
2.47E-04 
2.23E-04 
5.48E-07 
6.18E-04 
6.19E-04 
3.61E-03 
1.nE-04 
3.53E-04 
6.18E-04 
6.7DE-09 
1.13E-04 
2.41E-04 
4.48E-04 
2.06E-1D 
6.D3E-04 
2.35E-04 
6.18E-04 
2.47E-04 
6.2DE-04 
2.47E-04 
1.13E-04 
6.18E-04 
6.2DE-04 
6.19E-04 
1.74E-03 
6. I 1E-04 
1.35E-04 
3.94E-05 
2.47E-04 
8.0BE-04 
2.95E-03 
2.82E-06 
2.53E-02 
3.62E-03 
2.41E-03 
4.88E-04 
3.62E-03 
3.62E-03 
3.72E-04 
3.62E-03 
1.DBE-04 
2.•6E-04 
3.62E-03 

24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Gas<ous 
molll 

O.OOE-0'.l 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

Cl/den, 
3.00E-01 
2.14E-03 
1.73E-07 
2.52E-07 

3.94E-04 
4.9BE-06 
1.13E-04 
U 4E-02 
1.14E-05 
1.24E-03 
1.83E-04 
2.67E-03 
2.49E-08 
4.30E-05 
2.92E-06 
8.32E-06 
7.37E-05 
1.95E-05 
5.22E-04 
1.BOE-09 
7.61E-04 
9.1BE-03 
3.57E-06 
2.35E-01 
9.39E-04 
9.&<E-08 
7.90E-06 
4.11E-07 
9.BBE-09 
1.36E-08 
2.32E-07 

g/soc 
l .59E+01 
1.4DE-03 
2.86E-03 
8.54E-03 
7.12E-03 
4.19E-02 
8.46E-06 
3.60E-03 
1.51E+01 
2.86E-03 
2.58E-03 
6.34E-06 
7.16E-03 
7.16E-03 
4.18E-02 
2.0SE-03 
4.09E-03 
7.15E-03 
7.76E-08 
1.JOE-03 
2.79E-03 
5.16E-03 
2.38E-09 
6.98E-03 
2.72E-03 
7.16E-03 
2.86E-03 
7.17E-03 
2.86E-03 
1.31E-D3 
7.16E-03 
7, 17E-03 
7.16E-03 
2.02E-02 
7.07E-03 
1.57E-D3 
4.56E-04 
2.86E-03 
9.JSE-03 
3.41E-02 
3.27E-05 
2.93E-01 
4.1 9E-02 
2.79E-02 
5.65E-03 
4.19E-02 
4.19E-02 
4.31 E-03 
4.19E-02 
1.25E-03 
2 .85E-03 
4.19E-02 

Lb/-
0 . ,~-OJ 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
0.00E+oo 
O.OOE+OO 

Lb/dav 
3.61 E-03 
1.38E-06 
1.91 E-09 
1.24E-10 

7.67E-10 

2.17E-10 
3.09E-09 
1.16E-06 
1.45E-10 
1.01E-08 
8.30E-10 
6.12E-10 
3.10E-07 
1.67E-09 
9.12E-06 
1.07E-09 
2.62E-06 
1.89E-07 
1.12E-08 
1.01E-09 
1.62E-09 
7.69E-07 
6.93E-07 
3.75E-06 
1.22E-04 
1.93E-03 
1.81E-06 
1.46E-07 
1.01E-05 
4.63E-07 
1.53E-03 

Toto! COlnD 
Lb/dav 

4.38E-03 
4.38E-03 
8.«E-10 
8.58E-10 
1.33E-09 
7.38E-10 
3.79E-10 
7.36E-10 
3.57E-10 

Totol Rod. L..ORm 111 
CI/L 

2.10E-09 
6 .86E-12 
7.02E-16 
9.66E-15 

1.27E-12 

1.54E-14 
3.50E-13 
1.23E-09 
3.71 E-1 4 
4.21 E-12 
6.81E-13 
8.26E-12 
4.31E-16 
7.74E-13 
9.34E-15 
2.68E-14 
2.43E-13 
6.41E-14 
1.70E-12 
5.56E-18 
2.59E- 12 
3.17E-11 
1.48E- 14 
8.07E-10 
4.04E-12 
3.0BE-1 6 
2.47E-14 
1.52E-15 
4.04E-17 
5.89E-17 
9.14E-16 

Mt/day 
1.99E-06 
1.99E-06 
3.84E-13 
3.90E-13 
6.06E-13 
3.35E-13 
1.72E-13 
3.35E-13 
1.62E-13 

Ci/dav 
6.83E-01 
2.23E-03 
2.28E-07 
3.21E-06 
4.13E-04 

5.00E-06 
1.14E-04 
4.00E-01 
1.20E-05 
1.37E-03 
2.21E-04 
2.68E-03 
1.40E-07 
2.51E-04 
3.03E-06 
8.70E-06 
7.90E-05 
2.0BE-05 
5.51E-04 
1.81 E-09 
8.40E-04 
1.03E-02 
4.82E-06 
2.62E-01 
1.31E-03 
9.99E-08 
8.02E-06 
4.93E-07 
1.31E-08 
1.91 E-08 
2.97E-07 

gfsee 
2.JOE-05 

2.30E-05 
4.«E-12 
4.51E-12 
7.02E-12 
3.BaE-12 
2.00E-12 
3.87E-12 
1.BaE-12 

Lbl-
4.17E-03 
1.43E-06 
2.52E-09 
1.58E-09 

6.05E-10 

2.18E-1 0 
3.10E-09 
1.02E-05 
1.53E-1 0 
1.11 E-08 
1.00E-09 
6.15E-1 0 
1.75E-06 
9.75E-09 
9.48E-06 
1.12E-09 
2.81E-06 
2.02E-07 
1.18E-08 
1.01E-09 
1.7BE-09 
B.61E-07 
9.36E-07 
4.1BE-06 
1.70E-04 
2.00E-03 
1.83E-06 
1.75E-07 
1.34E-05 
6.52E-07 
1.95E-03 
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StTcom -.r: __ , 
COftfiglrotion : 
Jl.Uf'I batir. / Time. : 

Iba! Doto File: 

Strc<un Propcrtics 
Vorioblc Voluc 
Oensi1v l.1 5E-03 
Enthalpy .a.69E"°6 
Mass Flow 1.71E+OS 

4.10E+06 
Volumetric Flow 2.96E+05 

3.96E+04 
Molar Flow 5.95E+03 
Molecular WeiQht 2.87E+01 
Pressure 9.93E+02 
TenERrature 2.SOE+01 
Na Mollritv O.OOE+OO 
oH 4.16E+OO 
Total TRU 2.55E-12 
T olal Activitv 4.31E-10 

~ ~c-. 
Unit fflOIA 

Total 5.86E-09 
Ao" 1.85E-15 
Al'l 2.25E-11 
A,'' 8.18E-15 
B' ' 1.36E-1 3 
R•'' 1.71E-15 
Ri' 2.01E-15 
,Ca"' H2E-13 
,r~• 3.17E-1 5 ,,., ., 6.7SE-H 
:a 3.79E-12 
co 1.10E-111 
~ 1.36E-16 

rn· 1.60E-11 
r:,' S.43E-13 
;cu·• 3.13E-15 
F 1.78E-12 
IF•'' 9.72E-14 
H..O 5.28E-09 
~••m 0.OOE+OO 
H" 3.79E-12 
HCL 0.OOE+OO 
HC03- 1.67E-15 
H2C03 0.OOE+OO 
HF 0.OOE+OO ..,,., 3.28E-15 
HNO, 0.OOE+OO 
I(' 7.79E-12 
I 3•3 8.70E-16 , .. 1.18E-13 ,,_., 2.S9E-14 
Un'' 2.60E-14 
MoO ' 0.OOE+OO 
N 5.S3E-14 
N•' 2.45E-10 
NHJ 1.67E-13 
NH4• 1.25E-14 
'N;' ' 4.S0E-14 
NO 6.65E-37 
~ 9.76E-50 
NC'l.: 4.68E-11 
NO · 6.S8E-1 1 
0. 1.76E-14 
n- 0.OOE+OO 
OH 1.43E-10 
nu~,· 2.16E-19 
Pb' 1 1.1SE-14 
p,.•2 B.90E-16 
PO~ 9.16E-13 
Resin 0.OOE+OO ., .. , 8.60E-16 .,,,., 1.28E-15 
s·• 0.OOE+OO 
Sl02 1.73E-13 
s 10· 9.10E-26 
so. 1.40E-52 
so·• 2.19E-12 
Sr~1 4.57E-16 
Sucrose 0.OOE+OO 
r,•• 1.43E-15 , .. , 5.3SE-1S ,,.. 3.94E-1 S 

PJV04 
Vopo<'fccdtodanimr 
MRQ-05- 0049 .ocmf 
12/14/200!5 - 1:42 :25 PM 

H:\ACM v3 . 1\MRQ-05-0049\MRQ _ _ll!5_~9~_Str<o,ns .csv 

Units _,_ , 
BTU/hr 
Lb/hr 

Lbldav 
GPM 

ttli....: -

Lbmol/llr 
LblLbmol 

rrbor 
C 

moll\. 
DH 
Ci/L 
Ci/L 

( 

( 
( 

does not include solid phase) 

does not Include solid phase) 
does not incJude sofid phase) 

24590-WTP-RPT-P0-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

Solid 6osceus!IJ Totol ~ 

lb/gal U,/doy lb/day .... 11. lb/day lb/day mt/day glue 
9.45E-10 4.0JE-01 1.86E-02 4.01 E-02 4.10E+06 4.10E+06 1.86E+03 2.16E+04 
1.67E-15 , . ,,~~· 1.30E-05 0.OOE+OO 0.OOE+OO 1.37E-05 6.21E-09 7.19E-06 
5.06E-12 2. mc~ J 1.79E-03 0.OOE+OO 0.OOE+OO 3.95E-03 1.60E-06 2.08E-05 
5.11E-15 <.luc= 9.12E-07 0.OOE+OO 0.OOE+OO 3.09E-06 1.41E-09 1.63E-06 
1.22E-14 5.23E-06 8.SOE-05 0.OOE+OO 0.OOE+OO 9.12E-05 4.14E-08 4.60E-07 
1.95E-15 0.a•c~, 1.15E-05 0.OOE+OO 0.OOE+OO 1.24E-05 5.SJE-09 6.51 E-06 
3.51E-15 l .=c= 6.0SE-05 0.OOE+OO 0.OOE+OO 6.20E-05 2.62E-08 3.26E-07 
V6E-H 2. '3F.05 7.75E-05 0.OOE+OO 0.OOE+O0 9.78E-OS 4.45E-0B 5.1SE-07 
2.97E-1S l .U t:-00 U9E-05 0.OOE+OO 0.00E+OO 4.82E-OS 2.19E-06 2.SJE-07 
7.90E-14 "·""'~~ ... 1.44E-05 0.OOE+OO 0.OOE+OO 4.81E-05 2.19E-08 2.SJE-07 
1.12E-12 4. f9E-04 H0E-05 0.OOE+OO 0.OOE+OO U2E-04 2.24E-07 2.59E-06 

2.S7E-1 12 l.lUt:-lUJ 0.OOE+OO 0.OOE+OO 0.OOE+OO 1.10E-103 4.99E-107 5.78E-106 
4.99E-17 2. ,-~- 0.OOE+OO O0E-16 6.S8E-08 8.71E-08 3.96E-11 4.SSE-10 
9.01E-12 J .-C~J 1.S7E-03 0.OOE+OO 0.OOE+OO 5.42E-03 2.46E-06 2.85E-05 
2.36E-13 l .Ult:"'4 3.65E-05 0.OOE+OO 0.OOE+OO 1.37E-04 6.23E-08 7.21E-07 
1.66E-15 7. •0E-07 4.89E-06 0.OOE+OO 0.00E+OO S.60E-06 2.SSE-09 2.95E-06 
2.83E-13 Ult:-04 2.S4E-04 0.OOE+OO 0.OOE+OO 3.75E-04 1.71E-07 1.97E-06 
4.SJE-14 l .=c~- 1.84E-03 0.OOE+OO 0.OOE+OO 1.86E-03 8.4SE-07 9.78E-06 
7.93E-10 J .J9t:-01 0.00E+OO 5.63E-04 3.61E+04 3.61E+04 1.64E+01 1.90E.02 
0.OOE+OO u.~c= 0.OOE+OO 0.OOE+OO 0.OOE+OO 0.OOE+OO 0.OOE+OO 0.00E+OO 
3.19E-14 1.~c~, 0.OOE+OO 0.OOE+OO 0.OOE+OO 1.36E-05 6.19E-09 7.17E-08 
0.00E+OO o.~e- 0.OOE+OO 0.OOE+OO 0.OOE+OO 0.OOE+OO 0.OOE+OO 0.OOE+OO 
9.51E-16 4 .UOt:-0/ 9.36E-22 0.OOE+OO 0.OOE+OO 4.06E-07 1.84E-10 2.14E-09 
0.OOE+OO V.vv~"TVV 0.OOE+OO 0.OOE+OO 0.OOE+OO 0.OOE+OO 0.OOE+OO 0.OOE+OO 
0.OOE+OO o.~•- 0.OOE+O0 0.OOE+OO 0.OOE+OO 0.OOE+OO 0.OOE+OO 0.OOE+OO 
S.49E-15 2.J)t:-UO 2.90E-05 0.00E+OO 0.OOE+OO 3.14E-OS 1.43E-08 1.65E-07 
0.OOE+O0 o.~~- 0.OOE+OO 0.OOE+OO 0.00E+OO 0.00E+OO 0.OOE+OO 0.OOE+OO 
2.S4E-12 1.[JBE.O: 3.59E-05 0.OOE+OO 0.OOE+OO 1.12E-03 5.09E-07 S.89E-06 
1.01E-15 4.J<Jt:-0/ 2.17E-05 0.OOE+OO 0.OOE+OO 2.21 E-05 1.00E-08 1.16E-07 
6.61E-15 , .91E-06 S.37E-06 0.OOE+OO 0.OOE+OO 8.28E-06 3.76E-09 4.36E-08 
S.24E-15 V•c~ 1.60E-05 0.OOE+OO 0.OOE+OO 1.82E-05 8.28E-09 9.S8E-06 
1.29E-14 ) .4St:-OO 1.69E-04 0.OOE+OO 0.OOE+OO 1.75E-04 7.93E-06 9.16E-07 
0.OOE•OO 0.OOE+OO 0.OOE+OO 0.OOE+OO 0.OOE+OO 0.OOE+OO 0.00E+OO 0.OOE+OO 
1.29E-14 o.oic~ 0.OOE+OO 3.12E-02 3.12E+06 3.12E"°6 1.42E+OJ 1 .64E+04 
4.71E-11 2.Ult:-o, 2.63E-03 0.OOE+OO 0.OOE+OO 2.29E-02 1.04E-OS 1.21E-04 
2.J BE-14 1.01E.0.5 0.OOE+OO 0.OOE+OO 0.OOE+OO 1.01 E-05 4.61E-09 5.34E-06 
2.38E-14 0.Ult:-0/ 4.12E-23 0.OOE+OO 0.OOE+OO 8.01E-07 3.64E-10 4.21E-09 
2.20E-1 4 9.41E-06 7.S4E-05 0.OOE+OO 0.00E+OO 6.46E-OS 3.86E-08 4.46E-07 
1.67E-37 , .,i t:-29 0.OOE+OO 0.OOE+OO 0.00E+OO 7.11E-29 3.23E-32 3.74E-31 
3.75E-50 '-=~~ 0.OOE+OO 0.OOE+OO 0.OOE+OO 1.60E-41 7.27E-45 8.42E-44 
1.67E-11 8.00E-OJ 7.09E-04 0.OOE+OO 0.OOE+OO B.71E-03 3.96E-06 4.S8E-O~ 
4.«E-11 l.S\/t:-02 S.•7E-04 0.OOE+OO 0.OOE+OO 1.95E-02 6.87E-06 1.0JE-04 
4.76E-15 2.0JE-06 0.OOE+OO 6.JOE-03 9.46E+05 9.46E+05 4.30E.02 4.98E+03 
0.OOE+OO U.uuc;TVV 2.62E-04 0.OOE+OO 0.OOE+OO 2.62E-04 1.19E-07 1.38E-06 
2.0JE-11 8.DOt:..,O 6.48E-03 0.OOE+OO 0.OOE+O0 1.52E-02 6.89E-06 7.97E-05 
3.07E-20 1.J1t:· 11 6.92E-25 0.OOE+OO 0.00E.00 1.JIE-11 5.96E-1 S 6 .90E-14 
1.99E-14 0Mc= 9.90E-OS 0.OOE+OO 0.OOE+OO 1.07E-04 4.86E-06 5.65E-07 
7.90E-16 3 . .>/E-07 4.06E-06 0.OOE+OO 0.00E+OO 4.40E-06 2.00E-09 2.31E-06 
7.28E-13 J . llt:-04 U7E-04 0.OOE+OO 0.OOE+OO 7.S7E-04 3.44E-07 3.98E-06 
0.OOE+OO u.OOE+OO 0.OOE+OO 0.OOE+OO 0.OOE+OO 0.OOE+OO 0.OOE+OO 0.OOE+OO 
7.39E-16 J . m•~• 1.32E-06 0.OOE+OO 0.OOE+OO 1.63E-06 7.41E-10 8.S8E-09 
1.08E-1 5 4.blt:-0/ 1.23E-05 0.OOE+OO 0.00E+OO 1.27E-05 S.78E-09 6.69E-08 
0.OOE+OO 0.wc...., 3.67E-22 0.OOE+OO 0.OOE+OO 3.67E-22 1.67E-25 1.93E-2• 
8.69E-H J.lk~, 4.46E-04 0.00E•OO 0.OOE+OO 4.83E-04 2.19E-07 2.S4E-06 
7.00E-26 , ... t:-11 7.91E-12 0.OOE+OO 0.OOE+OO 7.91E-12 3.59E-15 4.16E-14 
7.48E-53 J . ,sc..,.. 0.OOE+OO 0.OOE+OO 0.OOE+OO 3.19E-44 1.45E-47 1.68E-46 
1.76E-12 / .OUt-04 1.61E-04 0.OOE+OO 0.OOE+OO 9.11E-04 4.14E-07 4.79E-06 
3.34E-16 l .•a•~• 6.«E-06 0.OOE+OO 0.OOE+OO 6.59E-06 2.99E-09 3.47E-08 
0.OOE+OO 0.wc...., 0.00E+OO 0.OOE+OO 0.OOE+OO 0.OOE+OO 0 OOE+OO 0.OOE+OO 
5.71E-16 , ... t:-0/ 2.73E-06 0.OOE+OO 0.OOE+OO 2.96E-06 1.35E-09 1.57E-08 
2.92E-15 l .« c= 2.00E-05 0.OOE+OO 0.OOE+OO 2.13E-05 9 68E-09 1.12E-07 
3.00E-15 l .•uc= 4.48E-04 0.OOE+OO 0.OOE+OO 4.49E-04 2.04E-07 2.36E-06 
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Com~nts ~-- Solid~ 

Unit mol/l Lb/ooJ Lb/ Lb/clov 
Toto! 9.07E-13 6 .66E-13 2.84E-04 2.24E-03 

c,o · 9 .07E-13 6 .66E-13 2.84E-04 2.24E-03 

Fonnate 4.02E-25 1.51E-25 5.44E-17 3 .08E-13 

Acel.ale 3.1 1E-25 1.53E-25 6.SSE-17 3.13E-13 
1r~ ... late 2.07E-24 1.30E-24 5.S.E-16 1.S.E-13 

IOA 1.06E-24 1.18E-24 5.03E-16 3 .93E-13 

~trate 9.69E-26 1.55E-25 6 .64E-17 3 .37E-13 

HEOTA 4.54E-25 1.05E-24 4.50E-16 2.76E-13 

EDTA 5.46E-26 1.33E-25 5.66E-17 2.97E-13 

llod. - l~flad. ~ Solids Rad . c- <ll 
Unit Ci/l Cl/clov Lb/clov Ci/l 
Total 1.66E-10 2.69E-01 1.13E-04 2.65E-10 

"Am 1.75E-14 2.82E--05 1.81E-08 1.90E-12 ,~.- 1.14E-17 1.84E-08 2.04E-10 1.S.E-16 

"r. 3.57E-1 6 5.76E--07 2.65E-10 1.34E-16 

'"'Co 2.34E-15 3 .78E--06 7.37E-1 2 2.10E-13 

'"r= 1.88E-18 3.04E--09 1.33E-13 2.66E-15 
>Mcm HSE-17 7.20E-08 1.96E-12 6 .05E-14 
U7r c 1.60E-10 2.59E-01 6.58E--06 4.31E-11 

"'"" 1.31E-16 2.12E-07 2.69E-12 1.0 l E-14 

" 'Eu 2.72E-14 4.40E-05 3.59E-10 1.lOE-12 
•-c .. 7.87E-15 1.27E-05 5.77E-11 1.62E-13 

'M 2.18E-15 3 .53E-06 8.lOE-13 3.48E-15 ,,., 1.09E-17 1.76E-08 2.19E-07 7.02E-18 .,,.. 4.22E-14 6 .81E-05 2.64E--09 3.65E-14 
n,Nn 1.38E-17 2.23E-08 6 .99E-08 1.56E-1 5 

"'Pu 7.81E-17 1.26E-07 1.62E-11 7.39E-15 

= ·· 1.08E-15 1.75E--06 6 .20E-08 6 .55E-14 

"'Pu 2.SOE-16 4.52E-07 4.39E--09 1.73E-1 4 
20Pu 5.87E-15 9 .49E--06 2.03E-10 4.64E-13 

"'Pu 2.96E-20 4.79E-11 2.66E-11 1.59E-18 ·--~- 1.62E-14 2.62E-05 5.58E-11 6 .73E-13 
1$1~,n 2.28E-13 3.69E-04 3.09E-08 8.14E-1 2 ·-~- 2.58E-1 6 4.17E--07 8. IOE-08 3.15E-15 

"'Sr 5.57E-12 9 .00E-03 1.44E-07 2.08E-10 
~ 4.49E-14 7.26E--05 9.44E-06 4 .83E-13 
•-Th 4.20E-19 6 .78E-10 1.38E-05 5 .15E-17 

"'u 1.40E-17 2.26E-06 5.17E-09 4.22E-15 
?3'11 9.93E-1 8 1.61E--08 5 .70E-09 2.19E-16 

·-· 3.91E-19 6.32E-10 6.45E-07 5.27E-18 

"'u 6.70E-1 9 1.08E-09 3.69E-08 7.24E-18 -· 7.76E-18 1.25E--08 8.22E-05 1.24E-16 
(1) All radionudades in ga~s streams are assumed 10 eXJst as solid particulate . 

CAS - ......... ,--
Unit mol/l 
Totol 1.CJ6E-11 
50-32-6 1.00E-14 
56-23-5 5.75E-16 
57-14-7 3.05E-14 
58-90-2 8.19E-15 
59-ll9-2 1.1 6E-14 
60-35-5 1.02E-14 
62-7>9 3.22E-14 
64-19-7 8.1 0E-12 
71-43-2 1.1 3E-15 
7>0>8 6.86E-15 
75-12-7 8 .0SE-14 
76-15-3 1.43E-15 
79-01-6 1.68E-15 
83-32-9 8 .73E-15 
84-66-2 1.31E-14 
84-74-2 9.45E-15 
87-66-3 8.47E-16 
88-ll9-1 1.59E-14 
91 -20-3 3 .59E-1 8 
95-50-1 6 .10E-16 
98-86-2 1.03E-14 
100-21-0 6 .11E-14 
101~-B 1.32E-15 
106-93-4 4.83E-16 
106-97-B 3.SOE-15 
106-99-0 1.63E-15 
108-67-2 2.25E-15 
108-66-3 9.60E-16 
106-9>2 3.37E-14 
110-54-3 2.56E-15 
110-82-7 2.63E-1S 
111-84-2 1.72E-15 
120-12-7 9.09E-15 
120-82-1 1.23E-15 
122-39-4 4.27E-15 
126-73-8 8.88E-15 
127-1 6-4 5 .33E-16 
129-00-0 1.00E-14 
132-64-9 8.58E-15 
144-62-7 2.02E-12 
193-39-5 1.33E-14 
206-44--0 6.67E-15 
208-96-B 9.97E-15 
603-34-9 8.20E-15 
621-64-7 1.03E-14 
1321-64-8 4.49E-15 
1336-36-3 2.27E-16 
3697-24-3 5.57E-15 
4170-30-3 4.48E-1 5 
10061-01-5 7.99E-16 
26140-60-3 5.86E-15 

Lb/gal 
6.12E-t2 
2.11E-14 
7.38E-16 
1.53E-14 
1.58E-14 
1.12E-14 
5.02E-15 
1.99E-14 
4.06E-12 
7.39E-16 
2.35E-15 
3.03E-14 
1.84E-15 
1.85E-15 
1.12E-14 
2.43E-14 
2.20E-14 
1.84E-15 
3.04E-14 
3.84E-16 
7.49E-16 
1.04E-14 
8 .47E-14 
1.87E-1 5 
7 .57E-16 
1.84E-15 
7.37E-16 
1.65E-15 
7.38E-16 
2.64E-14 
1.84E-15 
1.85E-15 
1.85E-15 
1.35E-14 
1.86E- 15 
6 .03E-15 
1.97E-14 
7.38E-16 
1.69E-14 
1.20E-14 
1.52E-1 2 
3.0SE-14 
1.13E-14 
1.27E-14 
168E-1 4 
1.12E-14 
1.13E-14 
6.11E-16 
1.13E-14 
2.62E-1 5 
7.40E, 18 

1.13E-14 

Lb/clov 
2.61E-03 
9 .00E--06 
3.15E-07 
6.S.E--06 
6 .76E--06 
4.B0E--06 
2.14E--06 
8.49E-06 
1.73E-03 
3.15E-07 
1.00E--06 
1.29E--05 
7.87E--07 
7.88E-07 
4.80E-06 
1.04E-05 
9.37E-06 
7.87E-07 
1.JOE-05 
1.84E-07 
3.20E-07 
4.44E-06 
3.61E-05 
8.00E-07 
3.23E-07 
7.87E-07 
3.15E-07 
7.89E-07 
3.15E-07 
1.13E-05 
7.87E-07 
7.89E-07 
7.88E-07 
5.77E-06 
7.95E-07 
2.58E-06 
8.43E-06 
3.15E-07 
7.20E--06 
5.14E-06 
6.48E-04 
1.30E-05 
4.80E-06 
5.41E-06 
7.16E-06 
4.BOE--06 
4.BOE--06 
2.61E--07 
4.81E--06 
1.12E-06 
J .16E-07 
4.81E-06 

MUday 
1.19E-06 
4.09E-09 
1.43E- 10 
2.97E-09 
3.07E-09 
2.18E-09 
9.75E-10 
3.86E-09 
7.88E-07 
1.43E-10 
4.56E-10 
5.88E-09 
3.58E-10 
3.58E-10 
2.18E-09 
4.72E-09 
4.26E-09 
3.58E-10 
5.89E-09 
7.46E-11 
1.45E-1 0 
2.02E-09 
1.64E-08 
3.64E- IO 
1.47E-1 0 
3.58E-1 0 
1.43E-10 
3.58E-10 
1.43E-10 
5.13E-09 
3.58E-10 
3.58E-10 
3.58E-10 
2.62E-09 
3.61E-1 0 
1 17E-09 
3.83E-09 
1.43E-10 
3 .27E--09 
2.34E-09 
2.94E-07 
5.93E-09 
2.18E-09 
2.46E-09 
3.26E-09 
2.18E-09 
2.18E-09 
1.19E-10 
2.18E-09 
5.0B E-10 
1.4•E·10 
2.19E-09 
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6Gscous 
moll\. 

O.OOE•OO 
O.OOE<OO 
O.OOE<OO 
O.OOE<OO 
O.OOE<OO 
O.OOE<OO 
O.OOE<OO 
O.OOE<OO 
O.OOE<OO 

CUdoy 
4.28E-01 
3.08E-03 
H9E-07 
2.17E-07 
HOE-04 
4.30E--06 
9.77E-05 
6.96E-02 
1.64E-05 
1.77E-03 
2.62E-04 
5.63E-06 
1.13E-08 
5.90E-05 
2.52E-06 
1.19E--05 
1.0SE-04 
2.79E-05 
7.49E-04 
2.57E--09 
1.09E-03 
1.32E-02 
5.09E-06 
3.36E-01 
7.81E-04 
8.33E-08 
6.82E--06 
3.S.E-07 
8.52E-09 
1. 17E-08 
2.0 l E-07 

glsec 
1.37E-05 
4.73E-08 
l .66E-09 
3.44E-08 
3.56E-08 
2.53E-08 
1.13E-08 
4.47E-08 
9.12E-06 
1.66E--09 
5.28E-09 
6 .80E-08 
4.14E-09 
4.15E-09 
2.52E-08 
5.46E-08 
4.93E-08 
4.14E-09 
6.82E-08 
8 .63E-10 
1.68E-09 
2.33E-08 
1.90E-07 
4.21E-09 
1.70E--09 
4.14E-09 
1.66E-09 
4.15E-09 
1.66E-09 
5.94E-08 
4.14E-09 
4.15E-09 
4 .14E-09 
3.04E-08 
4.18E-09 
1.36E-08 
4.43E-08 
1.66E-09 
3 .79E-08 
2.71 E-08 
3 .41E-06 
6 .86E-08 
2.53E-08 
2.85E-08 
3.77E-08 
2.53E-08 
2.53E-08 
1.37E-09 
2 .53E-08 
5 .88E--09 
1.66E-09 
2 .53E-08 

Lb/cloy 
O.OOE•OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 

Lb/cloy 
3.12E-03 
1.98E--06 
2.75E--09 
1.07E-10 
6.62E-10 
1.88E-10 
2.66E--09 
1.77E--06 
2.07E-10 
1.45E-08 
1.19E--09 
1.29E-12 
1.42E-07 
2.29E--09 
7.87E-06 
1.S.E--09 
3 .76E-06 
2.71 E-07 
1.SOE-08 
1.44E--09 
2.JIE--09 
1.IO E--06 
9.88E-07 
5.37E-06 
1.02E-04 
1.67E-03 
1.56E-06 
1.26E-07 
8.69E-06 
3.99E-07 
1.32E-03 

Totol c-
Lb/cloy 

2.52E-03 
2.52E--03 
3.08E-13 
3.13E-13 
1.S.E-13 
3.93E-13 
3 37E-13 
2.77E-13 
2.97E-13 

Totol Rad . ~ Ill 
Ci/\. 

4 .31E-10 
1.92E-12 
1.65E-16 
4.91E-16 
2.13E-13 
2.66E-15 
6 .05E-14 
2.03E-10 
1.03E-14 
1.12E-12 
1.70E-13 
5.67E-15 
1.79E-17 
7.87E-14 
1.57E-15 
7.47E-15 
6 .66E-14 
1.76E-14 
4.70E-13 
1.62E-18 
6 .89E-13 
8 .37E-12 
3 .41E-1 5 
2.14E-1 0 
5.28E-1 3 
5.20E-17 
4.23E-15 
2.29E-1 6 
5.66E-18 
7.91E-1 8 
1.32E-16 

MUday 
1.15E-06 
1.15 E--06 
1.40 E-16 
1.42E-16 
7.02E-17 
1.79E-16 
1.53E-16 
1.26E-16 
1.35E-16 

Ci/clov 
6.96E-01 
3 .lOE--03 
2.67E-07 
7.93E-07 
3.44E-04 
4.30E--06 
9.78E-05 
3.29E-01 
1.66E-05 
1.82E-03 
2.75E-04 
9.16E-06 
2.89E-08 
1.27E-04 
2.S.E--06 
1.21E-05 
1.08E-04 
2.84E--05 
7.59E-04 
2.62E--09 
1.11E-03 
1.35E-02 
5.51E-06 
3.45E-01 
8.S.E-04 
8.40E-08 
6.84E-06 
3.71E-07 
9. lSE-09 
1.28E-08 
2.13E-07 

g/Hc 
1.33E-05 

1.33E-05 
1.62E-15 
1.65E-15 
8 .13E-16 
2.07E-15 
1.77E-15 
1.46E-1 5 
1.56E-1 5 

Lb/ciov 
3.23E-03 
2.00E--06 
2.95E--09 
3.92E-1 0 
6.69E-10 
1.88E-10 
2.66E--09 
8.34E--06 
2.lOE-10 
1.48E-08 
1.25E--09 
2. lOE-12 
3.61E-07 
4.93E--09 
7.94E--06 
1.55E--09 
3 .82E-06 
2.76E--07 
1.62E-08 
1.47E-09 
2.37E-09 
1.13E--06 
1.07E--06 
5.51E--06 
1.11 E-04 
1.68E-03 
1.56E-06 
1.32E--07 
9.34E--06 
4.36E-07 
1.40E-03 
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sm.,,,_,., 
Sm... Noftw: 
Conf9,Ntion: 
Ruo Don/ Tim< : 

RI.II bato File : 

St,,com Properties 
Variable 
Density 
Enlhalov 
Mass Flow 

Volumebic Flow 

Molar Flow 
Molecular Weight 
Pressure 
TelrOl!!!rature 
Na Molarity 
DH 
Total TRU 
Total Activitv 

Value 
4.01E.Q.4 
-2.SJE+-07 
B.97E+OJ 
2.15E+-05 
HJE+04 
5.92E+-03 
3.90E+-02 
2.28E+-01 
9.BJE+-02 
4.00E+-02 
0.OOE+oo 
0.OOE+-00 
1.l0E-09 
3.68E-07 

-•t ,_.NR -

Unit mol/L 

Tota l 0.OOE+-00 
An• 0.OOE+-00 AJ., 0.OOE+-00 
A<"' 0.OOE+-00 
R•l 0.00E+OO 
Ra "' 0.OOE+-00 
Bi"' 0.OOE+-00 ..... , 0.00E+-00 
Cd"' 0.00E+OO 
c,·' 0.OOE+-00 ... ,. 0.00E+-00 
co 0.00E+-00 
co, 0.00E+-00 
co.· 0.00E+-00 
r.,' 0.OOE+OO 
Cu"' 0.00E+O0 

• 0.OOE+O0 
F, ., 0.OO E+O0 
HO 0.00E+-00 
H,0/bl 0.00E+-00 
H" 0 .OOE+-00 
HCL 0.00 E+-00 
HC03- 0.00E+-00 
H2COJ 0.00E+-00 
HF 0.00E+-00 
Hn•> 0.OOE+O0 
HNO. 0.OOE+-00 
I(' 0.00E+O0 
I 2 •l 0.OO E+O0 
I • 0.OOE+O0 
un•• 0.00E+-00 .... , 0.OOE+O0 
Mno · 0.OOE+O0 
N 0.OO E+O0 
N•· 0.OOE+O0 
NHJ 0.OOE+-00 
NH4+ 0.OOE+O0 
Ni' 2 0.OOE+00 
NO 0.OOE+00 
=• 0.OOE+O0 
NO. . 0.OOE+O0 
Nn.· 0.OOE+OO 
0, 0.00E+00 
0- 0.OOE+-00 
m,· 0.00E+-00 
nu,a ,· 0.OOE+O0 
Pb•' 0.00E+-00 .,.., O.OOE+OO 
PO " 0.00E+O0 
Resin 0.00E+-00 
Rh •> 0.00E+-00 
Ru"' 0.00E+-00 
~·• 0.00E+-00 
SiO2 0.00E+-00 
SiO,A 0.00E+-00 
so, 0.00E+O0 
so ·• 0.00E+O0 
~--• 0.00E+-00 
Sucrose 0.00E+OO 
r, ·• 0.00E+-00 
7 n "' 0.00E+-00 
7, •• 0.OOE+OO 

LMP06 
.\letter offga, (primar-,) 
MRQ- 05- 0049.ocmf 
12/1-4/2005 - 1:42 :25 PM 
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Uflits 
n/cm' 
BTU/hr 
Lb/hr 

Lbldav 
GPM 

ft3lmil"I 

Lbmol/hr 
Lbllbrrol 

rrbar 
C 

mol/L 
oH 

CUL 
CUL 

Lb/gal 

0.OOE+-00 
0.OOE+OO 
0.OOE+-00 
0.OOE+-00 
0.OOE+-00 
0.OOE+-00 
0.OOE+oo 
0.00E+-00 
0.OOE+-00 
0.00E+-00 
0.00E+-00 
0.00E+-00 
0.00E+-00 
0.00E+-00 
0.00E+-00 
0.00E+O0 
0.00E+O0 
0.00E+-00 
0.00E+O0 
0.00E+-00 
0.00E+-00 
0.00E+00 
0.00E+-00 
0.00E+-00 
0.00E+O0 
0.00E+-00 
0.00E+-00 
0.OOE+-00 
0.OOE+-00 
0.00E+O0 
0.OOE+-00 
0.00E+O0 
0.00E+O0 
O.OOE+OO 
0.00E+-00 
0.OOE+O0 
0.00E+-00 
0.OOE+-00 
0.00E+O0 
0.00E+O0 
0.D0E+-00 
0.00E+-00 
0.00E+O0 
0.OOE+O0 
0.00 E+O0 
0.00E+-00 
0.00E+O0 
0.00E+O0 
0.00E+O0 
0.OOE+-00 
0.00E+OO 
0.00E+OO 
0.OOE+-00 
0.00E+-00 
0.00E+-00 
0.00E+-00 
0.00E+OO 
0.00E+-00 
0.00E+-00 
0.00E+OO 
0.OOE+-00 
0.OOE+-00 

( 

( 
( 

does not inciude solid phase) 

does not include sofid phase) 
does not include solid phase) 

Solid·-

Lb/day Lb/day 

0.OOE+-00 1.01E+OJ 
o.~ e= 1.SSE-02 
u .~c'W 3.63E+01 
U.WC<V\J 2.75E-01 
o.~ c = 1.13E+02 
U.UUt TVU 5.32E-03 
0.WC<V\J 1.20E-02 
U.lAJr::;.TVU 4.30E+01 
U.WC>W 1.05E-01 
o.~ c= 1.20E-01 
U . UUC:::'P\N 0.OOE+OO 
0.OOE+-00 0.OOE+-00 
O .IAI C:::TVU 0.OOE+oo 
U.UUt:.?Vt.1 0.OOE+-00 
0.uuc+w 1.72E+oo 
0wc~u 2.25E-03 
U.UUt:.,vu 0.OOE+-00 
0.WC+<IU 2.28E+01 
u.~c= 0.OOE+OO 
U.UUt:.TUu 0.OOE+OO 
U.uur;;.TV..., 0.OOE+-00 
0.W C+<IU 0.OOE+-00 
0 .uur:;;TUU 3.26E-15 
u.uut:: "'Uu 0.OOE+OO 
0.WC+<IU 0.OOE+OO 
0 .uur::;.TUU 5.47E+OO 
U .uur::;.TUu O.OOE+OO 
o.,.,eflm 3.60E+01 
U.uuc::-rvu 5.56E-03 
U . VUI..TVU 8.98E+OO 
0.uuc~u 5.91E+OO 
U.uur::;.TUu 2.20E-01 
0 .WC+<IU 0.00E+OO 
Q . UUC:TVU 0.OOE+OO 
U.UUt:. 'VU 1.28E+02 
U.UUC+<IU 0.OOE+OO 
O.uuc;..-vu 1.«E-16 
U.uui;..TVu 2.00E-01 
0.uuc~u 0.OOE+OO 
U.uur.;;..-vu O.OOE+OO 
0.UUC+<IU O.OOE+OO 
0.uuc~u O.OOE+OO 
U,UUtTUu 0.OOE+OO 
0.OOE+-00 3.92E+02 
0.uuc~u 0.00E+OO 
u.uut vu O.OOE+OO 
o.,.,eflm 6.66E-02 
U.uur::TVu 1.07E-03 
0.W C+<IU 5.62E+OO 
u.~c~u 0.OOE+OO 
U.uu.~u 3.84E-03 
0wc~u 9.81E-02 
U.Uut:;,TUu O.OOE+OO 
0.WC+<IU 1.70E+02 
0.uuc~u 9.15E-14 
U.UUt.TVU O.OOE+OO 
0.WC+<IU O.OOE+OO 
o.,.,eflm 9.26E-04 
U ,UUC:TVU O.OOE+OO 
U.vv~TVU 5.23E-01 
0.~Cfl,U 2.70E+01 
V .vv .. •vv 8.32E+OO 

Gaseous fll Total u.nn 

mol/L Lb/day Lb/day ml/day g/HC 

1.76E-02 2.13E.05 2.14E+-05 9.72E+0 1 1.13E+OJ 
0.OOE+-00 0.OOE+oo 1.SSE-02 7.06E-06 8.17E-05 
0.OOE+-00 O.OOE+-00 3.63E+-01 1.65E-02 1.91E-01 
0.OOE+OO 0.OOE+-00 2.75E-01 1.25E.Q.4 1.45E-03 
0.OOE+oo 0.OOE+OO 1.13E+02 5.14E-02 5.95E-01 
0.OOE+OO 0.OOE+-00 5.32E-03 2.42E-06 2.BOE-05 
0.OOE+-00 0.00E+OO 1.20E-02 5.45E-06 6.31E-05 
0.OOE+-00 0.00E+oo 4.JOE+-01 1.95E-02 2.26E-01 
0.00E+oo 0.OOE+-00 1.0SE-01 4.79E-05 5.54E.Q.4 
0.OOE+OO 0.OOE+-00 1.20E-01 5.45E-05 6.31E-04 
0.OOE+-00 0.OOE+-00 0.OOE+OO 0.OOE+OO 0.OOE+oo 
6.JOE-06 9.39E+-01 9.39E+-01 4.27E-02 4.94E-01 
6.30E.Q.4 1.48E+-04 1.48E+-04 6.71E+oo 7.76E+-01 
0.00E+oo 0.OOE+-00 0.OOE+-00 0.OOE+-00 0.OOE+-00 
0.00E+OO 0.00E+oo 1.72E+oo 7.BJE.Q.4 9.07E-03 
0.00E+OO 0.OOE+OO 2.25E-03 1.02E-06 1.18E-05 
0.OOE+-00 0.OOE+-00 0.OOE+-00 0.OOE+-00 0.OOE+-00 
0.00E+OO 0.00E+oo 2.28E+01 1.04E-02 1.20E-01 
U0E-02 1.0SE+-05 1.0S E+-05 4.78E+01 5.53E+02 
0.00E+-00 0.OOE+-00 0.OOE+-00 0.OOE+-00 0.OOE+-00 
0.00E+-00 0.OOE+-00 0.OOE+-00 0.OOE+-00 0.OOE+-00 
9.41E-06 1.BJE+-02 1.83E+02 8.JOE-02 9.61E-01 
0.00E+-00 0.OOE+OO 3.26E-15 . 1.48E-18 1.71E-17 
0.OOE+-00 0.OOE+-00 0.OOE+-00 0.OOE+-00 0.OOE+OO 
2.17E-06 2.32E+-01 2.32E+01 1.0SE-02 1.22E-01 
0.OOE+-00 0.00E+oo 5.47E+OO 2.48E-03 2.88E-02 
0.00E+-00 0.OOE+OO 0.OOE+-00 0.OOE+OO 0.OOE+oo 
0.00E+-00 0.OOE+-00 3.60E+-01 1.64E-02 1.89E-01 
0.OOE+-00 0.OOE+OO 5.56E-03 2.53E-06 2.92E-05 
0.00E+-00 0.OOE+-00 8.98E+oo 4.08E-03 4.72E-02 
0.00E+OO 0.OOE+-00 5.91E+-OO 2.69E-03 3.11 E-02 
0.OOE+-00 0.OOE+-00 2.20E-01 1.00E.Q.4 1.16E-03 
0.00E+-00 0.OOE+-00 0.OOE+-00 0.OOE+OO 0.OOE+-00 
4.12E-03 6.15E+-04 6 .15E+-04 2.BOE+-01 3.24E+-02 
0.00E+-00 0.OOE+OO 1.28E+02 5.84E-02 6.76E-01 
1.24E-06 1.12E+01 1.12E+01 5.09E-03 5.90E-02 
0.00E+OO 0.OOE+-00 1.44E-16 6.SSE-20 7.SBE-19 
0.00E+oo 0.OOE+-00 2.00E-01 9. l0E-05 1.0SE-03 
3.07E-04 4.91E+OJ 4.91E+OJ 2.23E+OO 2.58E+01 
2.81E-05 6.87E+-02 6 .87E+02 3.12E-01 3.62E+oo 
0.OOE+-00 0.OOE+OO 0.OOE+OO 0.OOE+-00 0 OOE+oo 
0.00E+-00 0.OOE+-00 0.OOE+-00 0.OOE+-00 0.OOE+-00 
1.SOE-03 2.56E+-04 2.56E+-04 1.16E+01 1.35E+02 
0.00E+oo 0.OOE+-00 3.92E+02 1.78E-01 2.06E+oo 
0.00E+-00 0.00E+oo 0.OOE+OO 0.OOE+OO 0.OOE+OO 
0.00E+-00 0.OOE+-00 0.OOE+-00 0.OOE+-00 0.OOE+-00 
0.00E+oo 0.00E+OO 6.66E-02 3.0JE-05 3.SOE.Q.4 
0.00E+-00 0.OOE+OO 1.07E-03 4.87E-07 5.64E-06 
0.00E+OO 0.OOE+-00 5.62E+oo 2.SSE-03 2.96E-02 
0.00E+oo 0.OOE+-00 0 .OOE+OO 0.OOE+-00 0.OOE+OO 
0.00E+-00 0.00E+OO 3.84E-03 1.74E-06 2.02E-05 
0.00E+OO 0.OOE+-00 9.81E-02 4.46E-05 5.16E.Q.4 
0.OOE+-00 0.00E+oo 0.OOE+oo 0.OOE+OO 0.OOE+oo 
0.OOE+OO 0.OOE+-00 1.70E+02 7.74E-02 8.95E-01 
0.00E+-00 0.OOE+OO 9.15E-14 4.16E-17 4.81E-16 
5.20E-07 1.77E+01 1.TTE.01 8.06E-OJ 9.33E-02 
0.OOE+-00 0.OOE+OO 0 .OOE+-00 0.OOE+OO 0.OOE+-00 
0.00E+OO 0.OOE+OO 9.26E.Q.4 4.21 E-07 4.87E-06 
0.00E+-00 0.OOE+OO 0.OOE+-00 0.OOE+-00 0.OOE+OO 
0.OOE+OO 0.OOE+-00 5.23E-01 2.38E.Q.4 2.75E-03 
0.OOE+-00 0.00E+-00 2.70E+01 1.23E-02 1.42E-O I 
0.OOE+oo O.OOE+OO 8.32E+oo 3.78E-03 4.JBE-02 
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·-= -~ ~ Solid -
U"ft onol/l Ll>/ool Lb/day Lb/day 
Total O.OOE•OO O.OOE-OJ O.OOE•OO 9.71E>02 
IC.O. O.OOE+OO 0 OOE+OO O.OOE+OO 9.71E+o2 
Fonnate O.OOE+OO O.OOE+OO O.OOE+OO 4.79E-11 
Ac.et.ate O.OOE+OO O.OOE+OO O.OOE+OO 4.87E-11 
G_.,..,ate O.OOE+OO O.OOE+OO O.OOE+OO 4.12E-10 
IOA O.OOE+OO O.OOE+OO O.OOE+OO 3.88E-10 
Citrate O.OOE+OO O.OOE+OO O.OOE+OO 5.11E-11 
HEDTA O.OOE+OO O.OOE+OO O.OOE+OO 3.47E-10 
EDTA O.OOE+OO O.OOE+OO 0.00E+OO 4.38E-11 

Rod . ~ 1
~ .. -- Rad . - Sol<k Rad . c- m 

Unit QI\. Ci/day Lb/ day Ci/\. 
Total O.OOE+OO O.OOE+OO 0.00E+OO 3.66E-07 
"Am O.OOE+OO O.OOE+OO O.OOE•OO 9.39E-10 

"'A~ O.OOE+OO O.OOE+OO O.OOE+OO 6.11E-13 

"r. O.OOE+OO O.OOE+OO O.OOE+OO 1.51E-09 

"°Co O.OOE+OO O.OOE+OO O.OOE+OO 4.99E-11 

"'cm O.OOE+OO O.OOE+OO O.OOE+oo 4.28E-14 
ZMI'= O.OOE+OO O.OOE+OO O.OOE+OO 1.0IE-12 
'"r., O.OOE+oo O.OOE+OO O.OOE+OO 2.47E-08 

"'Eu O.OOE-00 O.OOE+OO O.OOE+OO 2.BOE-12 ...... O.OOE+OO O.OOE+oo O.OOE+OO 5.BOE-1 0 
'"Eu O.OOE • OO O.OOE+oo O.OOE+OO 1.67E-1 0 
l'M 0.00E+OO O.OOE• OO 0.00E+OO 1.62E-09 ,,., O.OOE • OO O.OOE+OO O.OOE+OO 4.91E-11 
,-,.,; O.OOE+OO O.OOE+OO O.OOE+OO 2.03E-09 
"JJn O.OOE+OO O.OOE+OO O.OOE+OO 2.95E-13 

' •Pu O.OOE+OO O.OOE+OO O.OOE• OO 1.67E-12 
"'Pu O.OOE• OO O.OOE+OO O.OOE+OO 2.30E-11 
•~ .. O.OOE• OO O.OOE+OO O.OOE+OO 5.97E-12 
lOp U O.OOE+OO O.OOE+OO O.OOE+OO 1.25E-10 
"'0 .. O.OOE• OO O.OOE+OO O.OOE+OO 6.31E-16 

·-·- O.OOE+OO O.OOE+OO O.OOE+OO 8.71E-10 
151Sm O.OOE+OO O.OOE+OO O.OOE+OO 7.06E-10 

'"• O.OOE• OO O.OOE+OO O.OOE+OO 5.49E-12 

''""' O.OOE+OO O.OOE+OO O.OOE+OO 2.41E-07 ,..,.c O.OOE+OO O.OOE+OO O.OOE+OO 9.41E-08 
Wn, O.OOE+OO O.OOE+OO 0.00E+OO 8.83E-15 
, . .., O.OOE+OO O.OOE+OO O.OOE+OO 3.01E-13 

"'" O.OOE+OO O.OOE+oo O.OOE+OO 2.11E-13 

"'11 O.OOE+OO O.OOE+oo O.OOE+OO 6.31E-15 

"'u O.OOE+OO O.OOE+oo 0.00E • OO 1.42E-14 ,,,., O.OOE+OO O.OOE • QO O.OOE • OO 1.65E-13 
(1) All rad1onud1des ,n gaseous streams 111t assumed to eXJsl as sohd particulate . 

CJ\S,- "'"""""~ 
\htit onol/l 
Totill 8.70E-06 
50-32-6 3.34E-08 
56-23-5 O.OOE+oo 
57-14-7 4.40E-10 
56-90-2 2.47E-10 
5~9-2 4.78E-17 
60-35-5 3.SBE-08 
62-75-9 1.«E-08 
64-19-7 3.JJE-14 
71 -43-2 O.OOE+OO 
75-05-6 7.57E-12 
75-12-7 2.89E-07 
76-15-3 O.OOE+OO 
79-01-6 O.OOE+oo 
83-32-9 5.68E-18 
84-66-2 1.BOE-06 
64-74-2 5.85E-09 
87-63-3 O.OOE+oo 
8~9-1 5.71E-08 
91 -20-3 9.16E-18 
95-50-1 O.OOE+OO 
98-l!6-2 2.22E-1 0 
100-21-0 8.90E-07 
101-34-8 5.70E-19 
106-93-4 8.40E-19 
106-97-8 O.OOE+OO 
106-99-0 O.OOE+OO 
1~7-2 O.OOE• QO 
10~11-3 O.OOE+oo 
103-95-2 6.77E-08 
110-54-3 O.OOE+OO 
110-82-7 O.OOE+OO 
111-84-2 O.OOE+OO 
120-12-7 2.36E-12 
120-82-1 4.00E-25 
122-J9-4 9.00E-10 
126-73-8 2.42E-08 
127-18-4 O.OOE• QO 
129-00-0 1.87E-10 
132-64-9 1.12E-1 4 
144-62-7 7.26E-06 
193-39-5 7.64E-16 
206-44-0 2.25E-17 
203-96-8 2.03E-13 
603-34-9 6.48E-10 
621-64-7 3.75E-17 
1321-64-8 3.27E-18 
1336-36-3 6 .52E-17 
3697-24-3 2.01E-17 
4170-30-3 1.11E-10 
10061-01 -5 5.00E-26 
26140-60-3 1.33E-17 

ts 
1..1>/aal 

7.16E-06 
7.02E-06 
O.OOE• OO 
2.21E-10 
4.TTE-10 
4.63E-17 
1.77E-08 
8.92E-09 
1.67E-14 
O.OOE+oo 
2.59E-12 
1.09E-07 
O.OOE • QO 
O.OOE• QO 
7.31E-18 
3.34E-08 
1.JSE-08 
O.OOE+OO 
1.09E-07 
9.82E-16 
O.OOE+oo 
2.23E-10 
1.23E-06 
8.09E-19 
1.32E-1 6 
O.OOE+OO 
0.00E+oo 
O.OOE+oo 
O.OOE+OO 
5.32E-08 
O.OOE+OO 
O.OOE+OO 
O.OOE• QO 
3.54E-12 
6.0SE-25 
1.27E-09 
5.36E-08 
O.OOE+OO 
3.16E-10 
1.57E-14 
5.46E-06 
1.76E-15 
3.79E-17 
2.58E-13 
1.33E-09 
4.0BE-17 
8.21E-18 
1.75E-16 
4.07E-17 
6 .51E-11 
4.63E-21l 
2.56E-17 

Ll>/-
4.5/E-02 
HBE+OO 
O.OOE+OO 
1.41E-02 
3.05E-02 
2.95E-09 
1.13E+OO 
5.69E-01 
1.06E-06 
O.OOE+OO 
1.65E-04 
6.93E+oo 
O.OOE• QO 
O.OOE+oo 
4.SSE-10 
2.13E• QO 
8.68E-01 
O.OOE+OO 
6.97E+OO 
6.26E-1 0 
O.OOE• OO 
1.42E-02 
7.67E+01 
5.16E-11 
6.40E-11 
O.OOE+OO 
O.OOE• QO 
O.OOE+OO 
O.OOE+oo 
3.39E• QO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.26E-04 
3.86E-17 
6.1 lE-02 
3.43E• QO 
O.OOE+oo 
2.02E-02 
9.98E-07 
3.48E+o2 
1.1 2E-07 
2.42E-09 
1.64E-05 
6.47E-02 
2.60E-09 
5.24E-10 
1.12E-06 
2.60E-09 
4.15E-03 
2.95E-18 
1.63E-09 

MUday 
2.0BE-01 
2.04E-03 
O.OOE • OO 
6.40E-06 
1.38E-05 
1.34E-12 
5.12E-04 
2.59E-04 
4.84E-10 
O.OOE+OO 
7.52E-08 
3.15E-03 
O.OOE+OO 
O.OOE+OO 
2.12E-13 
9.69E-04 
3.94E-04 
O.OOE+OO 
3.17E-03 
2.85E-13 
0.00E+oo 
6.48E-06 
3.58E-02 
2.35E-14 
3.82E-14 
O.OOE+oO 
O.OOE+oO 
O.OOE+oo 
O.OOE+OO 
1.54E-03 
O.OOE+OO 
O.OOE+OO 
O.OOE• OO 
1.03E-07 
1.76E-20 
3.68E-05 
1.56E-03 
O.OOE+OO 
9.18E-06 
4.54E-10 
1.SBE-01 
5.11E-11 
1.lOE-12 
7.48E-09 
3.85E-05 
1.16E-12 
2.38E-13 
5.08E-12 
1.18E-12 
1.89E-06 
1.34E-21 
7.41E-13 
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Gaseous 
moV\. 

O.OOE.00 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE->-00 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 

Ci/doY 
6.90E+01 
2.27E-01 
1.48E--04 
3.~E-01 
1.21E-02 
1.0JE-05 
2.«E--04 
5.96E+OO 
6 .TTE-04 
1.40E-01 
4.04E-02 
3.92E-01 
1.19E-02 
4.89E-01 
7.12E-05 
4.03E-04 
5.56E-03 
1.<4-IE--03 
3.0JE--02 
1.52E-07 
2. IOE-01 
1.70E-01 
1.JJE--03 
5.82E • 0 1 
2.27E+o1 
2.IJE-06 
7.28E--05 
5.IOE--05 
2.0IE-06 
3.«E-06 
3.98E-05 

i,sac 
2.•0E+oo 
2.36E-02 
O.OOE+oo 
7.41E-05 
1.60E-04 
1.55E-1 1 
5.93E-03 
3.00E-03 
5.60E-09 
O.OOE+OO 
8.70E-07 
3.65E-02 
O.OOE • OO 
O.OOE• OO 
2.45E-12 
1.12E-02 
4.56E-03 
O.OOE+OO 
3.67E-02 
3.29E-12 
O.OOE+oo 
7.50E-05 
4.14E-01 
2.72E-13 
4.42E-13 
O.OOE+oo 
O.OOE+oo 
O.OOE• OO 
o.ooe+oo 
1.78E-02 
O.OOE+OO 
O.OOE+OO 
O.OOE• OO 
1.19E-06 
2.03E-19 
4.26E-04 
1.81E-02 
o.ooe+oo 
1.06E-04 
5.25E-09 
1.BJE • OO 
5.91E-10 
117E-11 
6.65E-08 
4.'6E-04 
1.37E-11 
2.76E-1 2 
5.BBE-1' 
1.37E-11 
2.19E-05 
1.55E-20 
8.SBE-12 

Lb/day 
0. +()() 

0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

Ll>/ doY 
3.41E+oo 
1.46E-04 
1.63E-06 
1.BOE-04 
2.35E-08 
4.51E-10 
6.65E-09 
1.51 E-04 
8.58E-09 
1.14E-06 
1.64E-07 
6.99E-08 
1.48E-01 
1.90E-05 
2.23E-04 
5.19E-08 
1.98E-04 
1.40E-05 
6.48E-07 
8.54E-08 
4.47E-07 
1.43E-05 
2.57E--04 
9.29E-04 
2.96E+OO 
4.27E-02 
1.67E-OS 
1.81E-05 
2.05E-03 
1.17E-04 
2.61E-01 

Io1aJL,-,m 
Ll>/dav 

9.71E-02 
9.71E+o2 
4.79E-11 
4.87E-11 
4.12E-10 
3.B8E-10 
5.11E-11 
3.47E-10 
4.3BE-11 

T otill Rod. Camp I I J 
Cl/\. 

3.68E-07 
9.39E-10 
6.11E-13 
1.51E-09 
4.99E-11 
4.28E-14 
1.0IE-12 
2.47E-08 
2.BOE-12 
5.SOE-10 
1.67E-10 
1.62E-09 
4.91E-1 1 
2.0JE-09 
2.95E-1 3 
1.67E-12 
2.JOE-11 
5.97E-12 
1.25E-10 
6.31E-16 
8.71E-10 
7.06E-10 
5.49E-12 
2.41E--07 
9.41E-08 
8.83E-15 
3.0l E-13 
2.11E-13 
6.31E-15 
1.42E-1 4 
1.65E-13 

MUday 
•.•1E-01 
4.41E-01 
2.16E-14 
2.21E-14 
1.67E-13 
1.76E-13 
2.32E-14 
1.SBE-13 
1.99E-14 

Ci/dav 
6.90E+o1 
2.27E-01 
1.46E--04 
3.64E-01 
1.21E-02 
1.03E-05 
2.«E-04 
5.96E+OO 
6.77E-04 
1.40E-01 
4.04E-02 
3.92E-01 
1.19E-02 
4.89E-01 
7.12E-05 
4.03E--04 
5.56E-03 
1.«E-03 
3.03E-02 
1.52E-07 
2.10E-01 
1.70E-01 
1.33E-03 
5.82E• 01 
2.27E• 01 
2.13E-06 
7.2BE-05 
5. lOE-05 
2.01 E-06 
3.44E-06 
3.96E--05 

fisec 
5.llE+OO 
5.11E• QO 
2.52E-1 3 
2.56E-13 
2.17E-12 
2.04E-12 
2.69E-13 
1.82E-12 
2.30E-13 

U,/ day 
3.41 E+OO 
1.46E-04 
1.63E-06 
1.BOE-04 
2.lSE-08 
4.51E-10 
6.65E-09 
1.51 E-04 
8.58E-09 
1.1 4E-06 
1.64E-07 
8.99E-08 
1.46E-01 
1.90E-05 
2.23E-04 
5.19E-08 
1.98E--04 
1.40E-05 
6.46E-07 
6.54E-08 
4.47E-07 
1.43E-05 
2.57E-04 
9.29E-04 
2.96E+OO 
4.27E-02 
1.67E-05 
1.BI E-05 
2.05E-03 
1.17E-04 
2.Sl E-01 
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Strc.o,n t-.bnbcr: 
StNomNon,c : 
Conflg,n.tlon: 
A:Ufl Dote / Ti,nc.: 

Rw, Data File: 

SMam Propcrtiu 
1/orlobl• Value 
Density 4.13E-O• 
Enlhalrw --4 .«E+-06 
Mass Flow 2.21E+-03 

5.31E+-04 
VoJumeuicFW 1.06E+-04 

1.42E+-03 
Molar flow 9.24E+-01 
Molecular Wetctlt 2.36E+-01 
Presaure 9.76E+-02 
Termeratun1 4.00E+-02 
Na Motaritv O.OOE+-00 
pH O.OOE+-00 
Total TRU 3.25E-07 
Total Aciivitv 1.07E-O• 

--- ,--MM -

U..it o,o\/\, 

Total O.OOE+-00 
An• O.OOE;,(J() 
Al• O.OOE;,(J() 
A •> O.OOE;,(J() 
R•' O.OOE+-00 
IR • • , O.OOE+-00 
IRt' O.OOE+-00 
ica·' O.OOE+-00 
.r~> O.OOE+-00 
·c.-.·' O.OOE+-00 
,Cr O.OOE+-00 
co O.OOE+-00 
co, O.OOE.00 
co: O.OO E+-00 
,c,•l O.OOE+-00 
Cu'' O.OOE+-00 
F' O.OOE.00 
F••' O.OOE+-00 
H-.0 O.OO E.00 
H,.(){bl O.OOE.00 
w O.OOE,00 
HCL O.OOE-+-00 
HCO:l- O.OOE-+-00 
H2C03 O.OOE.00 
HF O.OOE-+-00 
IHa. , O.OOE+-00 
HNO.. O.OOE+-00 
,JC O.OOE.00 
11.:r. •l O.OOE.00 
1, ·• O.OOE-+-00 
lu,,• O.OOE-+-00 
,. ... , O.OOE+-00 
Mno · O.OOE-+-00 
N O.OOE-+-00 
INa' O.OOE+-00 
NH3 O.OOE+OO 
NH•+ O.OOE.00 

!N;•l O.OOE.00 
NO O.OOE.00 
Nu, O.OOE+-00 
NO..' O.OOE-+-00 
=L' O.OOE.00 
0. O.OOE.00 
o- O.OOE-+-00 
n H· O.OOE-+-00 
au~,- O.OOE-+-00 
Ph•> O.OOE-+-00 
p,,- > O.OOE+OO 
po · O.OOE-+-00 
Resin O.OOE.00 
Rh., O.OOE.00 ..... , O.OOE+-00 
s·• O.OOE-+-00 
Si02 O.OOE.00 
SiO ~ O.OOE+OO 
so.. O.OOE.00 
so · O.OOE+-00 

Sr' O.OOE+-00 
Sucrose O.OOE+-00 
r,·• O.OOE,00 
7n•> O.OOE.00 
7,•• O.OOE.00 

HMl'06 
Melt.,. offgas (p.;--,) 
MRQ-05-0()19 . oanf 
!2/14/Z00!5 - I :42:2, PM 
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H:\ACM v3.1 \MRQ-05-0049\MRQ_0!5_0049A,__5trea,ns_csv 

Unib .,_ 
BTU/hr 
lb/hr 

Lblday 
GPM 
_, ..... 

Lbmol/hr 
Lb/Lbmol 

mbar 
C 

moUL 
oH 

CUL 
Ci/L 

Lt>lgol 

O.OOE+-00 
0 OOE+-00 
O.OOE+-00 
O.OOE;,(J() 
O.OOE;,(J() 
O.OOE+-00 
O.OOE+-00 
O.OOE+-00 
O.OOE+-00 
O.OOE+-00 
O.OOE,00 
O.OOE+-00 
0.00E+-00 
O.OOE+-00 
O.OOE+-00 
O.OOE+-00 
O.OOE.00 
O.OOE+OO 
O.OOE.00 
O.OOE.00 
0.00E+-00 
O.OOE.00 
O.OOE.00 
O.OOE.00 
O.OOE+-00 
O.OOE-+-00 
O.OOE.00 
O.OOE-+-00 
O.OOE+-00 
O.OOE.00 
O.OOE.00 
O.OOE.00 
O.OOE.00 
O.OOE.00 
O.OOE.00 
O.OOE.00 
O.OOE+OO 
O.OOE.00 
O.OOE-+-00 
O.OOE.00 
O.OOE+-00 
O.OOE+-00 
0.00E.00 
O.OOE+-00 
O.OOE.00 
O.OOE.00 
o.ooe.oo 
O.OOE.00 
O.OOE.00 
O.OOE-+-00 
O.OOE-+-00 
0.00E+-00 
O.OOE+-00 
O.OOE+-00 
O.OOE+-00 
O.OOE.00 
O.OOE-+-00 
O.OOE.00 
O.OOE+-00 
O.OOE+-00 
0.00E.00 
O.OOE.00 

(does not include solid phase) 

(does not indude solid phase) 
(does not indude soltd phase) 

Solid -

U,/day U,/doy 

O.OOE+-00 1.33E,02 
u.uuc- 1.21E-01 

•uu 6.36E+OO 
u.uuc- 1.28E-02 
u.uu~= 1.13E,01 
U.uuc- 3.24E-02 
U.uv,;;;.·......, 2.92E-01 
0.== 2.67E-01 
u.uuc- 1.31E+OO 
u.wc..,., 2.32E-02 
U ,UUC"'N O.OOE+-00 
0.uu~MI O.OOE+-00 
U,uuc= 0.00E+-00 
U .uv~TV\I O.OOE+-00 
0.WC"UU 1.1 7E-01 
U.wc~u 8.13E-03 
u.uu~~u O.OOE+-00 
O,uuc= 4.83E.OO 
U . i.n,,,c;TVU O.OOE.00 
O.uv ... ""' O.OOE.00 
O,uuc= O.OOE+-00 
U,uuc= O.OOE+-00 
O.OOE,00 7.99E-21 
U.UUc,00 O.OOE+-00 
U.Wt:.'TVY O.OOE.00 
O,uuc= 7.49E-+-OO 
u,UUC+w O.OOE.00 
u.wc..,., 1.61E-+-OO 
u.uuc+uu 1.21E-01 
O.OOE.00 HOE-+-00 
uuuc- 7.81E-02 
U.Wt:.T!oN 6.33E-01 
O.uu•= O.OOE+OO 
U .UVt;;TVV O.OOE.00 
O.OOE.00 1.26E+-01 
U,vvi;;;TVV O.OOE.00 
O.OOE.00 1.23E-17 
u.uuc+oo 2.39E-01 
0.WCMI O.OOE+OO 
U.uu~= O.OOE+OO 
u,..,..,r.;........., O.OOE+-00 
O.OOE+oo O.OOE-+-00 
u.uuc+uu O.OOE+-00 
O.OOE+-00 •.98Et01 
U.UOC-+W 0.00E+OO 
u .......... -MJV O.OOE+OO 
U.uuc-+W 3.•l!E-01 
u,.,..,..,-MJV 5.71E-03 
U,uuc= 3.24E+OO 
u ,..,.,,;;:_·,vu O.OOE+oo 
U,uuc= 1.01E-02 
U .uu~-,vu 8.66E-01 
0.uuc= O.OOEtOO 
U .vvi;;;-n,v 2.74Et01 
O.wc..,., 9.0•E-09 
U,uuc= O.OOE+oo 
V , vvi;;;TVV O.OOE.00 
OUUt,OO 1.81E-02 
u.uuc+uu O.OOE.00 
v ....... ._'1JIU 1.65E-03 
0.uuc= 1.53E.OO 

"···- - 7.68E-01 

6ascCQIIJ 

.... /\. U,/ day 

t .74E-02 5.25E+-04 
O.OOE+-00 O.OOE;,(J() 
O.OOE+-00 O.OOE+-00 
O.OOE;,(J() O.OOE+-00 
O.OOE;,(J() O.OOE,00 
O.OOE,00 O.OOE,00 
O.OOE+-00 O.OOE,00 
O.OOE,00 O.OOE+-00 
O.OOE+-00 O.OOE+-00 
O.OOE+-00 O.OOE+-00 
O.OOE+-00 O.OOE+-00 
1.59E-06 5.65E+OO 
1.59E-O• 8.88E+-02 
O.OOE+-00 O.OOE+-00 
O.OOE+-00 O.OOE+-00 
O.OOE+-00 O.OOE+-00 
O.OOE.00 O.OOE.00 
O.OOE.00 O.OOE+-00 
8.70E-03 1.99E+-04 
O.OOE+-00 O.OOE.00 
O.OOE+-00 O.OOE,00 
1.39E-06 6.43E-+-OO 
O.OOE.00 O.OOE-+-00 
O.OOE.00 O.OOE+-00 
7.57E-06 1.93E+-01 
O.OOE.00 o.ooe,oo 
O.OOE.00 O.OOE.00 
O.OOE.00 O.OOE,00 
O.OOE.00 0.00E.00 
O.OOE.00 O.OOE-+-00 
O.OOE.00 O.OOE.00 
O.OOE.00 O.OOE+OO 
O.OOE.00 O.OOE-+-00 
6 .•SE-03 2.30E• ()o4 

O.OOE+-00 O.OOE-+-00 
1.16E-06 2.51E+OO 
O.OOE.00 O.OOE+-00 
O.OOE.00 O.OOE.00 
1.04E-O• 3.96E+-02 
9.70E-06 5.66E.01 
O.OOE.00 O.OOE+oo 
O.OOE.00 O.OOE-+-00 
2.00E-03 8.14E+-03 
O.OOE+-00 O.OOE.00 
O.OOE.00 0.00E-+-00 
O.OOE.00 O.OOE-+-00 
O.OOE.00 0.00E.00 
O.OOE.00 O.OOE+OO 
O.OOE.00 O.OOE.00 
O.OOE.00 O.OOE.00 
O.OOE.00 O.OOE• OO 
O.OOE.00 O.OOE.00 
O.OOE.00 O.OOE.00 
O.OOE.00 O.OOE.00 
O.OOE.00 O.OOE+OO 
1.76E-06 1.•JE+-01 
O.OOE.00 O.OOE.00 
O.OOE-+-00 O.OOE+-00 
O.OOE.00 O.OOE+OO 
O.OOE.00 O.OOE+oo 
O.OOE+-00 O.OOE+-00 
O.OOE.00 O.OOE• OO 

Total -

U,/day 

5.26E+-04 
1.21e-01 
6.36E+OO 
1.28E-02 
1.13E.01 
3.24E-02 
2.92E-01 
2.67E-01 
1.31E+OO 
2.32E-02 
O.OOE+-00 
5.65E+OO 
8.88E+-02 
O.OOE+-00 
1.17E-01 
8.13E-03 
O.OOE.00 
4.83E.OO 
1.99E.o• 
O.OOE.00 
0.00E.00 
6.43E.00 
7.99E-21 
O.OOE+OO 
1.93E+-01 
7.49E.OO 
O.OOE.00 
1.61E.OO 
1.21E-01 
1.•0E.00 
7.81E-02 
6.33E-01 
O.OOE.00 
2 .30E• ()o4 

1.26E+-01 
2.51E-+-OO 
1.23E-17 
2.39E-01 
3.96E+-02 
5.66E+-01 
O.OOE.00 
O.OOE.00 
8.14E+-03 
4.98E+-01 
O.OOE+-00 
O.OOE+-00 
3.•l! E-01 
5.71E-03 
3.24E.OO 
O.OOE.00 
1.01E-02 
8.66E-01 
O.OOE.00 
2.74E+-01 
9.04E-09 
1.43E+-01 
O.OOE-+-00 
1.81E-02 
O.OOE.00 
1.65E-03 
1.53E.OO 
7.68E-01 

m1/day 
2.39E+-01 
5.SOE-05 
2.89E-03 
5.80E-06 
5.13E-03 
1.47E-05 
1.33E-04 
1.21E-O• 
5.94E-O• 
1.05E-05 
O.OOE+OO 
2.57E-03 
4.0JE-01 
O.OOE+-00 
5.32E-05 
3.69E-06 
O.OOE.00 
2.20E-03 
9.07E.00 
O.OOE.00 
0.00E+-00 
2.92E-03 
3 63E-24 
O.OOE+-00 
8.76E-03 
3.41E-03 
O.OOE.00 
7.31E-04 
5.51E-05 
6.38E-04 
3.SSE-05 
2.BBE-0• 
O.OOE+-00 
1.0SE+-01 
5.72E-03 
1.t•E-03 
5.58E-21 
1.08E-04 
1.BOE-01 
2.58E-02 
O.OOE.00 
O.OOE.00 
3.70E.00 
2.27E-02 
0.00E• OO 
0.00E+OO 
1.58E-O• 
2.60E-06 
1.47E-03 
O.OOE.00 
4.58E-06 
3.94E-O• 
O.OOE+-00 
1.24E-02 
4.11E-12 
6.52E-03 
O.OOE+-00 
8.21E-06 
O.OOE+-00 
7.51E-07 
6.97E-O' 
3.49E-04 

g/sac: 
2.77E+-02 
6.37E-O• 
3.34E-02 
6.72E-05 
5.93E-02 
1.71E-04 
1.54E-03 
1.•0E-03 
6.88E-03 
1.22E-O• 
O.OOE.00 
2.97E-02 
4.67E.OO 
O.OOE.00 
6.16E-O• 
4.27E-05 
O.OOE.00 
2.54E-02 
1.05E.02 
O.OOE.00 
O.OOE.00 
3.36E-02 
4.21E-23 
O.OOE.00 
1.01e-01 
3.94E-02 
O.OOE.00 
8.47E-03 
6 .38E-O• 
7.38E-03 
4.11E-O• 
3.33E-03 
O.OOE+-00 
1.21E.02 
6 .62E-02 
1.32E-02 
6.46E-20 
1.26E-03 
2.0BE+OO 
2 .99E-01 
O.OOE+-00 
0.00E.00 
4.28E+-01 
2.62E-01 
0.00E.00 
O.OOE+OO 
1.83E-03 
3.01E-OS 
1.71E-02 
O.OOE.00 
5.JOE-05 
4.56E-03 
O.OOE+OO 
1.«E-01 
4.76E-11 
7.54E-02 
O.OOE.00 
9.51E-05 
O.OOE.00 
8.69E-06 
8.07E-03 
4 O•E-03 
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, __ 
0UI Com• Solid ,_ 

Unit ...II\. Lb/""I Lb/ den, Lb/,.... 

Total O.OOE+OO O.OOE+OO O.OOE•OO 4.79E.O> 
lc..o · O.OOE+OO O.OOEtOO O.OOE+OO 4.79Et02 
Formate O.OOE+OO O.OOEtOO O.OOE+OO 9.17E-08 
Acetat, O.OOE+OO O.OOE+OO O.OOE+OO 9.32E-08 

IGJvr11late O.OOE+OO O.OOE+OO O.OOE+OO 4.58E-08 
IDA O.OOE+OO O.OOE+OO O.OOE+OO 1.17E-07 

Citrate O.OOE+OO O.OOE+OO O.OOE+OO 1.00E-07 
HEOTA O.OOE+OO O.OOE+OO O.OOE+OO 8.22E-08 
EDTA O.OOE+OO O.OOE+OO O.OOE+OO 8.84E-08 

Rad. c- ,-Rad. ~ = Solids Rod. C- Ill 
U'Nt Ci/I. Ci/doy Lb/den, Ci/I. 
Tota l O.OOE+OO O.OOE+OO O.OOE+OO 1.07E-04 

"•- o.ooE+oo O.OOE+OO O.OOE+OO 2.57E-07 

"'•- O.OOE+OO O.OOE+oo O.OOE+oo 2.09E-11 
"r. O.OOE+oo O.OOE+OO O.OOEtOO 1.22E-09 
, ...... O.OOE+OO O.OOE+OO O.OOEtOO 2.29E-08 

"'cm O.OOE+OO O.OOE+oo o.ooE+oo 2.90E-10 
•~r.m O.OOE+oo O.OOE+OO O.OOE+OO 6.58E-09 

" 'cs O.OOE+oo O.OOE+oo O.OOE+OO 8.84E-05 

"'"" O.OOE+OO O.OOE+oo O.OOE+OO 1.tOE-09 
•-c, , O.OOE+OO O.OOE+OO O.OOE+oo 1.20E-07 
•~o,, O.OOE+OO O.OOE+OO O.OOE+OO 1.TTE-08 
' M O.OOE+OO O.OOE+OO O.OOE+OO 2.96E-08 ,,., O.OOE+OO O.OOE+OO O.OOE+OO 5.18E-11 

!"'Ni O.OOE+OO O.OOE+OO O.OOE+OO 3.42E-09 

"'Nn O.OOE+OO O.OOE+OO O.OOE+oo 1.70E-10 
"'Pu O.OOE+OO O.OOE+OO O.OOE+OO 8.0SE-10 
'"p., O.OOE+OO O.OOE+OO O.OOE+OO 7.13E-09 
"'P u O.OOE+OO O.OOE+OO O.OOE+OO 1.88E-09 
l41pu O.OOE+OO O.OOE+OO O.OOE+OO 5.0SE-08 
Z<Zp,, O.OOE+OO O.OOE+OO O.OOE+OO 1.73E-13 ·~- O.OOE+OO O.OOE+OO O.OOE-tOO 5.28E-08 
151c::::m O.OOE-+oo O.OOE+OO O.OOE+OO 4.92€-07 

'"~n O.OO E+OO O.OOE+OO O.OOE+OO 2.07E-10 
"s, O.OOE+OO O.OOE+oo O.OOE+OO 1.64E-05 
~ O.OOE+OO O.OOE+OO O.OOE+OO 1.23E-06 
"'Th O.OOE+OO O.OOE+OO O.OOE+OO 5.61E-12 

"'u O.OOE+OO O.OOE+OO O.OOE+OO 4.59E-1 0 

"'" O.OOE+OO O.OOE+OO O.OOE+OO 2.39E-11 

'"" O.OOE+OO O.OOE+OO O.OOE+OO 5.76E-13 

"'11 O.OOE+OO O.OOE-tOO O.OOE+OO 7.93E-13 

"'u O.OOE+OO O.OOE+OO O.OOE+OO 1.36E-11 
(1) AH radionudides in gaseous streams an, assumed to exist II solkl particulate. 

CAS·~ ,~ic ts 
Unit ...Ill.. 
Total J.990-06 
50-32-8 9.41E-09 
56-23-5 6.24E-29 
57-14-7 6.36E-1D 
58-90-2 3.23E-10 
5!1-89-2 9.53E-1 7 
60-35-5 9.14E-09 
62-75-9 1.17E-08 
84-19-7 6.65E-14 
71-43-2 2.84E-22 
75-05-8 1.56E-11 
75-12-7 7.17E-08 
76-15-3 O.OOE+OO 
79-01-8 8.12E-24 
83-32-9 7.11E-17 
84--86-2 1.05E-08 
84-74-2 3.71E-09 
87-3 2.84E-24 
88-89-1 1.41E-08 
91-20-3 1.51E-16 
95-50-1 4.97E-18 
98-2 3.04E-10 
100-21-0 2.0SE-08 
101-84-8 1.07€-17 
106-93-4 2.86E-17 
108-97-8 O.OOE+OO 
106-99-0 O.OOE+OO 
108-87-2 O.OOE+OO 
1011-811-3 7.01E-23 
108-95-2 3.l OE-08 
110-54-3 O.OOE• OO 
110-82-7 O.OOE+OO 
111-84-2 O.OOE+OO 
120-12-7 6.09E-12 
120-82-1 1.39E-18 
122-39-4 7.67E-10 
126-73-8 8.48E-09 
127-18-4 1.07E-28 
129-00-0 2.56E-1D 
132-84-9 7.40E-14 
144-82-7 1.79E-06 
193-39-5 1.53E-15 
206-44-0 5.46E-17 
208-96-8 8.00E-13 
603-34-9 7.38E-1D 
621-84-7 8.48E-17 
1321-84-8 3.66E-1 7 
1338-36-3 9.75E-16 
3697-24-3 4.56E-17 
4170-30-3 1.SOE-10 
10061-01-5 2.04E-20 
26140-60-3 4.79E-17 

Lblaal 
l.54E-06 
1.98E-08 
8.0lE-29 
3.19E-10 
6.25E-10 
9.24E-17 
4.51E-09 
7.27E-09 
3.33E-14 
1.85E-22 
5.35E-12 
2.69E-08 
0.00E+OO 
8.90E-24 
9.16E-17 
1.95E-08 
8.63E-09 
6.19E-24 
2.lOE-08 
1.61E-16 
6.IOE-18 
3.06E-10 
2.84E-08 
1.53E-17 
4.49E-17 
O.OOEtOO 
O.OOEtOO 
O.OOE-tOO 
5.39E-23 
2.44E-08 
O.OOE+OO 
O.OOE-tOO 
O.OOE+OO 
9.06E-12 
2.11E-18 
1.08E-09 
1.89E-08 
1.49E-28 
4.31E-10 
1.04E-13 
1.3SE-06 
3.54E-15 
9.21E-17 
1.02E-12 
1.51E-09 
9.21E-17 
9.17E-17 
2.62E-15 
9.22E-17 
8.75E-11 
1.89E-20 
9.20E-17 

Lb/"-
2.341'".0l 
3.02E-01 
1.22E-21 
4.86E-03 
9.52E-03 
1.41E-09 
6.87E-02 
1.11E-01 
s.oae-01 
2.82E-15 
8.16E-05 
4.11E-01 
O.OOE+OO 
1.36E-16 
1.40E-09 
2.97E-01 
1.31E-01 
9.44E-17 
4.11E-01 
2.45E-09 
9.29E-11 
4.66€-03 
4.33E-01 
2.33E-10 
6.84E-10 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
8.22E-16 
3.71E-01 
O.OOE+OO 
O.OOE• OO 
O.OOE+OO 
1.38E-04 
3.21E-11 
1.65E-02 
2.87E-01 
2.27E-21 
6.58E-03 
1.58E-06 
2 05E+01 
5.40E-08 
1.40E-09 
1.55E-05 
2.30E-02 
1.40E-09 
1.40E-09 
3.99E-08 
1.41E-09 
1.33E-03 
2.87E-13 
1.40E-09 

MUday 
1.07E-02 
1.37E-04 
5.55E-25 
2.21E-06 
4.33E-06 
6.40E-13 
3.12E-05 
S.03E-05 
2.31E-10 
1.28E-18 
3.71E-08 
1.87E-04 
O.OOE+OO 
6.17E-20 
6.34E-13 
1.35E-04 
5.98E-05 
4.29E-20 
1.87E-04 
1.12E-12 
4.22E-14 
2.12E-06 
1.97E-04 
1.0SE-13 
3.11E-13 
O.OOE+OO 
O.OOE+OO 
O.OOE+oo 
3.HE-19 
1.69E-04 
O.OOE+OO 
O.OOE+OO 
O.OOE+oo 
6.28E-08 
1.46E-14 
7.SOE-06 
1.31E-04 
1.03E-24 
2.99E-06 
7.20E-10 
9.34E-03 
2.45E-11 
6.38E-13 
7.04E-09 
1.0SE-05 
6.38E-13 
6.35E-13 
1.82E-11 
6.39E-1 3 
6.06E-07 
1.3 1E•16 
6.37E-13 
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-..... 
moll\. 

O.OOE+OO 
0.00EtOO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+-00 

Ci/cloy 
6.18Et03 
1.48Et01 
1.20E-03 
7.01E-02 
1.32Et00 
1.67E-02 
3.80E-01 
5.10Et03 
6.36E-02 
6.90E+OO 
1.02E+OO 
1.71 Et00 
2.99E-03 
1.98E-01 
9.79E-03 
4.65E-02 
4.12E-01 
1.09E-01 
2.92E+OO 
1.00E-05 
3.05E+OO 
2.B4Et01 
1.19E-02 
9.44E+02 
7.12E+01 
3.24E-04 
2.65E-02 
1.38E-03 
3.32E-05 
4.57E-05 
7.82E-04 

g/sec 
1.23E-01 
1.59E-03 
6.42E-24 
2.56E-05 
5.0lE-05 
7.41E-12 
3.61E-04 
5.83E-04 
2.67E-09 
1.48E-17 
4.29E-07 
2.16E-03 
0.00E+OO 
7.14E-19 
7.34E-12 
1.56E-03 
6.92E-04 
4.96E-19 
2.16E-03 
1.29E-11 
4.89E-13 
2.45E-05 
2.28E-03 
1.22E-1 2 
3.60E-1 2 
O.OOE+oO 
0.00E+oo 
O.OOE+OO 
4.32E-18 
1.95E-03 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
7.26E-07 
1.69E-13 
8.68E-05 
1.51E-03 
1. 19E-23 
3.46E-05 
B.33E-09 
1.08E-01 
2.84E-10 
7.39E-12 
8.15E-08 
1.21E-04 
7.39E-12 
7.35E-12 
2.lOE-10 
7.40E-12 
7.02E-06 
1.51E-15 
7.38E-12 

Lb/ Anv 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 

Lb/ den, 
2.12Et01 
9.55E-03 
1.33E-05 
3.46E-05 
2.58E-06 
7.29E-07 
1.04E-05 
1.30E-01 
8.D7E-07 
5.63E-05 
4.64E-06 
3.91E-07 
3.73E-02 
7.66E-06 
3.06E-02 
5.98E-06 
1.46E-02 
1.06E-03 
8.24E-05 
5.60E-06 
6.47E-06 
2.38E-03 
2.32E-03 
1.SlE-02 
9.26E+OO 
6.49E+OO 
6.06E-03 
4.91E-04 
3.39E-02 
1.56E-03 
5.13E+o0 

Toto! Com• 
Lb/dow 

4.79E.02 
4.79Et02 
9.HE-08 
9.32E-08 
4.58E-08 
1.17E-07 
1.00E-07 
8.22E-08 
8.84E-08 

Total Rod . ~ Ill 
Cl/I. 

1.07E-04 
2.57E-07 
2.09E-11 
1.22E-09 
2.29E-08 
2.90E-10 
6.58E-09 
8.e4E-05 
1.10E-09 
1.20E-07 
1.77E-08 
2.96E-08 
5.18E-11 
3.42E-09 
1.70E-10 
8.0SE-10 
7.13E-09 
1.88E-09 
5.05E-08 
1.73E-13 
5.28E-08 
4.92E-07 
2.07E-10 
1.64E-05 
1.23E-06 
5.61E-12 
4.59E- 10 
2.39E-1 1 
5.76E-13 
7.93E-1 3 
1.36E-11 

MUday 
2.18E-01 
2.18E-01 
4.17E-11 
4.23E-11 
2.08E-11 
5.31E-11 
4.56E-11 
3.74E-11 
4.02E-11 

Ci/den, 
6.18Et03 
1.48Et01 
1.20E-03 
7.0IE-02 
1.32E+OO 
1.67E-02 
3.80E-01 
5.10Et03 
6.36E-02 
6.90E+OO 
1.02E+OO 
1.71E+OO 
2.99E-03 
1.98E-01 
9.79E-03 
4.65E-02 
4.12E-01 
1.09E-01 
2.92E+OO 
1.00E-05 
3.0SE+OO 
2.84Et01 
1.19E-02 
9.44E+02 
7.12E+01 
3.24E-04 
2.65E-02 
1.36E-03 
3.32E-05 
4.57E-05 
7.82E-04 

gfsec 
2.52E+OO 
2.52E+OO 
4.82E-10 
4.90E-10 
2.41E-10 
6.15E-10 
5.28E-10 
03E-10 
4.SSE-10 

Lb/do• 
2.12Et01 
9.SSE-03 
1.33E-05 
3.46E-05 
2.58E-06 
7.29E-07 
1.04E-05 
1.30E-01 
8.07E-07 
5.63E-05 
4.64E-06 
3.91E-07 
3.73E-02 
7.66E-06 
3.06E-02 
5.98E-06 
1.46E-02 
1.06E-03 
6.24E-05 
5.60E-06 
6.47E-06 
2.38E-03 
2.32E-03 
1.51E-02 
9.26E+oo 
6.49E+OO 
8.06E-03 
4.91E-04 
3.39E-02 
1.56E-03 
5.13E+OO 
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Stream f'u,,bc,c 

Stream Na'"" ' 
Cooflglnrtloo, 
AlM Dote / Time : 

Aun Cata File : 

Stream Properties 
Vanoblc 
Density 
EnthalDY 
Mass FkJw 

Volumetric Flow 

Molar Flow 
MolecularWeiat,t 
Preuure 
TenY\Af'2,tunt 
Na Malaritv 
loH 
Total TRU 
Tot.a( Activitv 

Value 
1.DJE-03 

-7.39E+05 
2.11E+CM 
5.06E+05 
4.0BE+O• 
5.45E+03 
7.34E+02 
2.87E+D1 
8.91E+02 
2.52E+01 
O.DOE+OO 
2.24E+OO 
5.30E-14 
1.76E-11 

·-•t , __ K -

iJftit mol/L 

Tata! 2.94E-09 
IAn• 2.76E-23 
Ar' 3.34E-19 
A,•> 1.22E-22 
B" 1.87E-19 
R•"' 2.54E-23 
la, ' 2.99E-23 
Ir-,·• 6.0BE-15 
lc:-,1•' 4.71E-23 
lco·' 6.78E-1• ,,..., 8.32E-14 
co O.OOE+OO 
co. 7.01E-18 
co.· 4.07E-16 
!cr'' 4.83E-15 ,.,.,., 4.67E-23 

' 9.70E-13 

F••• 1.68E-1• 
H,O 2.93E-09 
-•bl O.OOE+OO 
IM" 4.00E-15 
HCL O.OOE+OO 
HCOJ- 2.12E-1< 
H2C03 0.DOE+OO 
HF O.DOE+OO 
Mn"' O.OOE+OO 
H=~ O.OOE+OO 
I(" 5.33E-14 

,( a• l 1.31E-23 
u· 1.29E-13 ..,,., 3.85E-22 
Mn"' 4.17E-22 
Mno · O.OOE+OO 
N O.OOE+OO 
Na" 5.15E-12 
NH3 8.07E-16 
NH•+ 1.41E-13 

IOJC' 2.28E-15 
NO O.OOE+OO 
NO, O.OOE+OO 
No.· 7.25E-19 
No.· 2.93E-12 
0. O.OOE+OO 
o - O.OOE+OO 
nu· 1.75E-12 ,., ... ,..,. 7.40E-19 
Ph., 1.71E-22 
Pd"' 1.33E-23 
PC" 1.37E-20 
Resin O.OOE+OO 

IRh"' 1.29E-23 
IRu·> 1.90E-23 
Is .. O.OOE+OO 
Si02 2.58E-21 
Sio.• 1.97E-33 
so. O.OOE+OO 
so ·• 3.26E-20 
ls, 1 1.SBE-16 
Sucrose O.OOE+OO 

Irr' 2.15E-23 
l7n"' 7.96E-23 
1,, .• 5.87E-23 

PJV3Z 
H.. W p.Msc wntilation hcodcr off9QS 
MAQ-05- 0049.acmf 
IZ/H/2005 - ! ,•z,z~ PM 

24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

H,\M:M v3 . I \MAQ-05-0049\MAQ...0!5_0049,\_S,,._am. csv 

Units . ,,_, 
BTU/hr 
Lb/hr 

lb/day 

GPM _,_,_ 
l.bmol/hr 
Lbllbmol 

IT-bar 
C 

moUL 
oH 

Ci/L 
C~L 

Lblgal 

4.43E-1 0 
2.49E-23 
7.52E-20 
7.81E-23 
1.69E-20 
2.91E-23 
5.21E-23 
2.0JE-15 
4.•2E-23 
7.93E-14 
2.•IIE-14 
O.OOE+OO 
2.58E-18 
2.04E-16 
2.10E-15 
2.•BE-23 
1.54E-13 
7.84E-15 
4.40E-10 
O.OOE+OO 
3.37E-17 
O.OOE+OO 
1.08E-14 
O.OOE+OO 
O.OOE+OO 
O.OOE.00 
O.OOE+OO 
1.7•E-1• 
1.51E-23 
7.47E-15 
7.81E-23 
1.91E·22 
O.OOE+OO 
O.OOE+OO 
9.87E-13 
1.15E-16 
1.15E-16 
1.12E-15 
O.OOE+OO 
O.OOE+OO 
2.78E-19 
1.52E-12 
O.OOE+OO 
O.OOE+OO 
2.49E-13 
1.05E-19 
2.95E-22 
1.18E-23 
1.08E-20 
O.OOE+OO 
1.11E-23 
1.60E-23 
O.OOE+OO 
1.29E-21 
1.52E-33 
O.OOE+OO 
2.61E-20 
1.23E-16 
0.00E+OO 
8.58E-24 
•.34E-23 
4.47E-23 

( does not include solid phase) 

(does not indude solid phase) 
does not include solid phase) ( 

-.,,_ 
u,1-, u,1-, 

2.SOE-02 8.92E-05 
1.4ot-1) 7.67E-08 
4.42E-12 4.00E-06 
4 . ., c-1> 8.05E-09 
9.~lC-13 7.10E-06 
1.llt-1> 2.04E-08 
3.0SE-15 1.85E-07 
l .1!fr'.-u, 4.83E-08 
l .O~t:-10 8.30E-07 
4.~r= 1.•IIE-08 
1.4>t-OO 3.73E-15 
o.,.,r~•· O.OOE+OO ,,,.,o O.OOE--00 
UUt-<JO 1.:laE-10 
1.23E-07 7.39E-08 ,. .... ,. 5.14E-09 
9.U.>t-<JO 6.78E-14 
4.SOE-07 3.04E-06 
, .• ,c..,, O.OOE+OO 
O.OOE+OO O.OOE.00 
1.9'1t-09 0.00E+OO 

U.UUt:,vu O.OOE+OO 
6.-"" "" 7.68E-29 
U.vuc:,vu O.OOE+OO 
0.UUt<VU O.OOE+OO 
O.OOE+OO 3.4•E-06 
0.uut<•W O.OOE+OO 
1.02E-06 2.•SE-23 ...... ,. 7.63E-OII 

· ·'"""" 4.•9E-07 
4.>9t-1> 4.91E-08 
1.12E-14 3.98E-07 
O.OOE+OO O.OOE+OO 
u.uut...,u O.OOE+OO 
5.BOE-05 7.31E-12 
0.,•c~• O.OOE.00 
1."r•~ O.OOE+OO 
6.55E-OO 1.SOE-07 
U.UUt+w O.OOE+OO 
o.,ur~u O.OOE+OO 
1.04t•11 2.12E-11 
8.91ra,o 1.63E-11 
U.UOt<-UU O.OOE.00 
0. ur~• 2.TTE-05 
1.~c~a 3.97E-10 
6.17E-12 3.76E-34 
1./Jt-14 2.20E-07 
6.95E-16 3.59E-09 
0.36t-13 2.04E-06 
O.mr~• O.OOE.00 
6.>0t-16 6.JSE-09 
S.JSt• lb 5.47E-07 
o.~r= 1.08E-29 
, .QVC.• 14 1.72E-05 
R~F-26 1.32E-12 
u.~•= O.OOE+OO 
1.53E-12 1.93E-13 
' -'""= 4.17E-09 
U.uvc;:-.vu O.OOE.00 
5.04E-16 1.0•E-09 
2.55E-15 9.66E-07 
,l.O.H' • l;;I 4.83E-07 

GascauJ(ll Totcal -- .. 

,nol/L U,/doy U,/doy m11day W"" 
3.59E-02 5.06E+05 5.06E+05 2.30E+02 2.66E+03 
O.DOE+OO O.OOE+OO 7.67E-08 3.49E-11 4.0•E-10 
O.DOE+OO O.OOE+OO 4.00E-06 1.82E-09 2.10E-08 
O.OOE+OO O.OOE+OO 8.0SE-09 3.66E-12 4.24E-11 
O.OOE+OO O.OOE+OO 7.10E-06 3.23E-09 3.73E-08 
O.OOE+OO O.OOE+OO 2.04E-08 9.28E-1 2 1.07E-10 
O.OOE+OO O.OOE+OO 1.85E-07 8.41E-11 9.73E-10 
O.OOE+OO O.OOE+OO 1.SBE-07 7.63E-1 1 8.83E-10 
O.OOE+OO O.OOE+OO 8.JOE-07 3.77E-10 4.37E-09 
O.OOE+OO O.OOE+OO 4.87E-06 2.12E-09 2.•IIE-08 
O.OOE+OO O.OOE+OO 1.45E-06 6.57E-10 7.SOE-09 
O.OOE+OO O.OOE--00 O.OOE+OO O.OOE+OO 0.00E+OO 
4.76E-15 1.0JE-07 1.03E-07 4.67E-11 5.41E-10 
O.OOE+OO O.OOE+OO 1.21E-08 5.SOE-12 6.37E-1 1 
O.OOE+OO O.OOE+OO 1.97E-07 e.96E-11 1.0•E-09 
O.OOE+OO O.OOE+OO 5.14E-09 2.34E-12 2.lOE-11 
O.OOE+OO O.OOE+OO 9.03E-06 4.11E·09 4.75E-08 
O.OOE+OO O.OOE+OO 3.50E-06 1.59E-09 1.B•E-08 
3.•IIE-0• 3.07E+03 3.07E+03 1.40E+OO 1.62E+01 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO 
O.OOE+OO O.OOE+OO 1.98E-09 B.99E-13 1.04E-11 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 6.JJE-07 2.88E-10 3.33E-09 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 3.44E-06 1.56E-09 1.81E-08 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 1.02E-06 4.64E-10 5.37E-09 
O.OOE+OO O.OOE+OO 7.63E-08 3.47E-11 4.0lE-10 
O.OOE+OO O.OOE+OO 8.88E-07 •.04E-10 4.67E-09 
O.OOE+OO O.OOE+OO 4.91E-08 2.23E-11 2.59E-10 
O.OOE+OO O.OOE+OO 3.98E-07 1.81E-10 2.lOE-09 
O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO 
2.81E-02 3.86E+D5 3.86E+05 1.75E+02 2.03E+03 
O.OOE+OO O.OOE+OO 5.BOE-05 2.64E-08 3.0SE-07 
O.OOE+OO O.OOE+OO 6.74E-09 3.0SE-12 3.54E-1 1 
O.OOE+OO O.OOE+OO 1.25E-06 5.68E-10 6.57E-09 
O.OOE+OO O.OOE+OO 2.16E-07 9.82E-11 1.14E-09 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE.+00 
O.OOE+OO O.OOE+OO 3.75E-11 1.71E-14 1.97E-13 
O.OOE+OO O.OOE+OO 8.91E-05 4.0SE-08 4.69E-07 
7.47E-03 1.17E+05 1.17E+05 5.33E+01 6.17E+02 
O.OOE+OO O.OOE+OO 2.77E-05 1.26E-OII 1.46E-07 
O.OOE+OO O.OOE+OO 1.•IIE-05 6.64E-09 7.68E-08 
O.OOE+OO 0.00E+OO 6.17E-12 2.BOE-15 3.24E-14 
O.OOE+OO 0.00E+OO 2.20E-07 1.00E.-10 1.16E-09 
O.OOE+OO O.OOE+OO 3.59E-09 1.63E-12 1.89E-11 
O.OOE+OO O.OOE--00 2.0•E-06 9.28E-10 1.07E-08 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 6.35E-09 2.89E-12 3.34E-11 
O.OOE+OO O.OOE+OO 5.47E-07 2.49E-10 2.88E-09 
O.OOE+OO O.OOE+OO 1.08E-29 4.89E-33 5.66E.-32 
O.OOE+OO O.OOE+OO 1.72E-05 7.83E-09 9.0SE-08 
O.OOE+OO O.OOE+OO 1.32E-12 5.98E·18 6.92E-15 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 1.73E-12 7.85E-16 9.09E-15 
O.OOE+OO O.OOE+OO 1.1•E-OB 5.17E-12 5.98E-11 
O,OOE+OO O.OOE+OO O.OO E+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 1.04E-09 4.73E-13 5.47E-12 
D.OOE+OO O.OOE+OO 9.66E-07 4.39E-10 5.DBE-09 
O.OOE+OO O.OOE+OO •.BJE-07 2.20E-10 2.54E-09 
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_.,. 
1 _.__0US: Coffln Solid -· 

Unit ,nol/l Lb/QGJ Lb/day Lb/day 
Totol 1.72E-<O l .26E-<O 7.42E- I3 3.0IE-04 
1c.o · 1.72E-20 1.26E-20 7.42E-13 3.01E-04 
FOfffllte O.OOE.00 O.OOE+-00 O.OOE+-00 O.OOE+-00 
Acetate O.OOE+OO O.OOE+-00 O.OOE+-00 1.69E-26 
Glvcolale O.OOE+OO 0.00E+-00 O.OOE+-00 O.OOE+-00 
IOA O.OOE.00 O.OOE+-00 O.OOE+OO O.OOE+OO 
Cinle O.OOE+OO O.OOE+-00 O.OOE+-00 5.15E-27 
HEDTA O.OOE.00 O.OOE+OO O.OOE+-00 6.87E-27 
EDTA 0.00E+-00 O.OOE+-00 O.OOE+-00 O.OOE+-00 

Rod . ~ -Rod.~- Solids Rod . -m 
Unit Cv'\. CVdov Lb/cloy Cl/l 
Toal 1.69E-12 3.76E-04 6.00E-09 1.59E-11 .. ..,,, 2.59E-22 5.75E-1 4 3.70E-17 4.20E-14 

"'•m 1.69E-25 3.76E-17 4.15E-19 3.41E-18 
"c O.OOE+-00 O.OOE+OO O.OOE+-00 O.OOEffiO 
~eo 3.49E-23 7.76E-15 1.51E-20 3.75E-15 ·~- 2.80E-26 6.23E-18 2.72E-22 4.73E-17 

'"r= 6.63E-25 1.48E-16 4.02E-21 1.07E-15 
07cs 7.61E-17 1.69E-08 4.30E-13 1.45E-11 

'"•" 1.95E-24 4.33E-16 5.49E-2 1 1.BOE-16 
"'Fu 4.03E-22 8.97E-1 4 7.32E-19 1.95E-14 ,..,,,, 1.17E-22 2.59E-14 1.18E-19 2.89E-1 5 ... 2.11E-23 4.68E-15 1.07E-21 2.44E-15 ,,., O.OOE+-00 O.OOE+-00 O.OOE+-00 7.71E-19 
"N; 6.25E-22 1.39E-13 5.39E-18 5.60E-16 
"'Nn 2.0SE-25 4.57E-17 1.43E-16 2.77E-17 
"°Pu 1.16E-24 2.57E-16 3.31E-20 1.31E-16 ,..,,,, 1.60E-23 3.56E-15 1.26E-16 1.16E-15 
,.,p,, 4.15E-24 9.23E-16 8.96E-1 8 3.07E-16 
l41pu 8.71E-23 1.94E-14 4.15E-19 8.25E-15 
lop,, 4.39E-28 9.77E-20 5.47E-20 2.0SE-21 
>H~h 2.41E-22 5.36E-14 1.14E-19 8.65E-15 
,i1sm 3.41E-21 7.59E-13 8.35E-17 8.03E-1 4 
'"<an 3.BJE-24 8.52E-16 1.65E-16 3.38E-17 ~- 1.69E-12 3.76E-04 6.00E-09 9.78E-13 
-re 6.69E-22 1.49E-1 3 1.93E-14 2.02E-13 
1J1Th 6.30E-27 1.40E-18 2.81E-14 9.09E-19 ,,.., 2.08E-25 4.63E-17 1.0SE-17 7.SOE-17 
;™tJ 1.48E-25 3.29E-17 1.17E-17 3.91E-18 

"" 5.82E-27 1.30E-18 1.32E-15 8.79E-20 
J:111 u 9.9BE-27 2.22E-16 7.56E-17 1.21E-19 
n1 11 1.15E-25 2.57E-17 1.68E-1 3 2.20E-18 
(1) All rad}Onud1des In gaseous strealll$ are assumed lo exis1 as solid particulate. 

cAS~ -'"lllrHC··--

Unit mol/l 
Total 7.22E-15 
50-32-8 1.54E-15 
56-2:l-5 1.64E-62 
57-14-7 1.27E-44 
58-90-2 2.56E-31 
59-8~2 O.OOE+OO 
60.J5.5 O.OOE+OO 
62-75-9 O.OOE+OO 
64-1~7 O.OOE+OO 
71-4:l-2 3.15E-56 
75-05-8 1.46E-45 
75-12-7 1.67E-29 
76-15-3 0.00E+OO 
7~01-6 2.21E-58 
8:l-32-9 O.OOE.00 
84-66-2 7.44E-30 
84-74-2 6.17E-16 
87-88-3 7.94E-80 
88-8~1 O.OOE+OO 
91 -20-3 6.46E-50 
95-50-1 O.OOE+OO 
98-86-2 9.09E-31 
100-21-0 3.34E-15 
101-84-8 O.OOE+OO 
106-9:l-4 2.72E-49 
106-97-8 O.OOE+OO 
106-~ O.OOE+OO 
108-87-2 O.OOE+OO 
108-U-3 2.69E-56 
108-95-2 1.91E-29 
110-54-3 O.OOE+OO 
110-82-7 O.OOE+OO 
111-84-2 O.OOE+OO 
120-12-7 1.62E-18 
120-82-1 5.74E-52 
122-3~ 1.29E-16 
126-7:l-8 1.41E-15 
127-18-4 2.92E-81 
129-00-0 4.69E-17 
132-84-9 2.02E-47 
144-82-7 3.13E-32 
19:l-3~5 8.36E-2 1 
206-44-0 O.OOE+OO 
208-96-8 8.02E-34 
603-34-9 1.29E-16 
621-84-7 O.OOE+OO 
1321-84-8 O.OOE+OO 
1336-36-3 1.45E-2 1 
3697-24-3 O.OOE+OO 
4170-30-3 O.OOE+OO 
10061-01 -5 1.82E-53 
26140-60-3 O.OOE+OO 

Lblaal 
l.30E-I4 
3.25E-15 
2.11E-82 
6.38E-45 
4.96E-31 
O.OOE+OO 
O.OOE+OO 
O.OOE.00 
O.OOE+-00 
2.0SE-56 
5.0SE-46 
6.26E-30 
O.OOE.00 
2.42E-58 
O.OOE+OO 
1.38E-29 
1.43E-15 
1.73E-59 
O.OOE.00 
6.91E-50 
O.OOE+OO 
9.14E-31 
4.63E-1 5 
O.OOE+OO 
4.27E-49 
O.OOE+OO 
O.OOE+OO 
O.OOE.00 
2.07E-56 
1.SOE-29 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.41E-18 
8.69E-52 
1.63E-16 
3.13E-15 
4.0SE-81 
7.92E-17 
2.83E-47 
2.35E-32 
1.93E-20 
O.OOE+OO 
1.02E-33 
2.64E-16 
O.OOE+OO 
O.OOE+OO 
3.91E-21 
O.OOE+OO 
O.OOE+OO 
1.69E-53 
O.OOE.00 

Lb/dav 
t .b2t--O 
1.91E-07 
124E-54 
3.75E-37 
2.91E-23 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.20E-48 
2.98E.J8 
3.69E-22 
O.OOE+OO 
1.42E-50 
O.OOE+OO 
8.10E-22 
8.43E-08 
1.01E-51 
O.OOE+-00 
4.0SE-42 
O.OOE+OO 
5.37E-23 
2.72E-07 
O.OOE+OO 
2.51E-4 1 
O.OOE+OO 
O.OOE.00 
O.OOE+OO 
121E-48 
8.63E-22 
O.OOE+OO 
O.OOE+OO 
O.OOE.00 
1.42E-10 
5.11E-44 
1.07E-08 
1.84E-07 
2.38E-53 
4.65E-09 
1.66E-39 
1.38E-24 
1.13E-12 
O.OOE+OO 
5.98E-26 
1.55E-08 
O.OOE+OO 
O.OOE+OO 
2.29E-13 
O.OOE• OO 
O.OOE• OO 
9.91 E-46 
O.OOE.00 

MUday 
3.46E-10 
8.68E-11 
5.63E-58 
1.70E-40 
1.32E-26 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
5.48E-52 
1.35E-41 
1.68E-25 
O.OOE+OO 
6.46E-54 
O.OOE+OO 
3.68E-25 
3.83E-11 
4.61E-55 
O.OOE+OO 
1.84E-4S 
O.OOE+OO 
2.44E-26 
1.24E-10 
O.OOE+-00 
1.14E-44 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
5.52E-52 
4.01E-25 
O.OOE+OO 
O.OOE+OO 
O.OOE.00 
6.44E-1 4 
2.32E-47 
4.88E-12 
8.35E-1 1 
1.08E-56 
2.11E-12 
7.57E-43 
6.28E-28 
5.15E-16 
O.OOE+OO 
2.72E-29 
7.04E-12 
O.OOE+OO 
O.OOE+OO 
1.04E-16 
O.OOE+OO 
O.OOE+OO 
4.SOE-49 
0.00E+OO 

24590-WTP-RPT-PO-03-008, Rev 2 
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Gcluous 
,nol/l 

0.00€.00 
0.00E.00 
O.OOE.00 
O.OOE.00 
O.OOE+OO 
O.OOE+-00 
O.OOE.00 
O.OOE+OO 
O.OOE+-00 

Ci/-
3.53E-03 
9.34E-06 
7.58E-10 
O.OOE+OO 
8.35E-07 
1.05E-08 
2.39E-07 
3.23E-03 
4.00E-08 
4.34E-06 
6.44E-07 
5.43E-07 
1.72E-10 
1.25E-07 
6.16E-09 
2.92E-08 
2.59E-07 
6.83E-08 
1.83E-06 
4 59E-1 3 
1.92E-06 
1.79E-05 
7.51E-09 
2.18E-04 
4.49E-05 
2.02E-10 
1.67E-08 
8.69E-10 
1.96E-11 
2.69E-11 
4.89E-10 

g/HC 

4.0lE-09 
1.00E-09 
6.52E-57 
1.97E-39 
1.53E-25 
O.OOE• OO 
O.OOE• OO 
O.OOE• OO 
O.OOE• OO 
6.34E-51 
1.57E-40 
1.94E-24 
O.OOE+OO 
7.47E-53 
O.OOE+OO 
4.26E-2• 
4.43E-10 
5.34E-54 
O.OOE+OO 
2.14E-44 
O.OOE+OO 
2.82E-25 
1.43E-09 
O.OOE+OO 
1.32E-43 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
6.39E-51 
4.SSE-24 
O.OOE+OO 
O.OOE+OO 
O.OOE.00 
7.45E-13 
2.69E-46 
5.SSE-11 
9.66E-10 
1.25E-55 
2.4SE-11 
8.76E-42 
7 27E-27 
5.96E-15 
O.OOE+OO 
3.15E-28 
8.15E-11 
O.OOE • OO 
O.OOE+OO 
L21E-15 
O.OOE+-00 
O.OOE+OO 
5.21E-48 
O.OOE+OO 

Lb/-
O.OOE.00 
O.OOE+-00 
O.OOE+-00 
O.OOE.00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

Lb/dav 
1.33E-05 
6.01E-09 
8.37E-12 
O.OOE+OO 
1.63E-12 
4.59E-13 
6.51E-12 
B.19E-08 
5.08E-13 
3.54E-11 
2.92E-12 
1.25E-1 3 
2.14E-09 
4.83E-12 
1.93E-08 
3.76E-12 
9.20E-09 
6.64E-10 
3.93E-11 
2.57E-13 
4.09E-12 
1.SOE-09 
1.46E-09 
3.47E-09 
5.84E-06 
4.05E-06 
3.82E-09 
3.08E-10 
2.00E-08 
9.16E-10 
3.21 E-06 

Totol ·-.. 
Lb/dav 

3.0IE-04 
3.01E-04 
O.OOE.00 
1.89E-26 
O.OOE+-00 
O.OOE+OO 
5.15E-27 
6.67E-27 
O.OOE+OO 

Total Rod . ~ CIJ 
Ci/l 

1.76E-1 1 
4.20E-14 
3.41E-18 
O.OOE+OO 
3.75E-15 
4.73E-17 
1.07E-15 
1.45E-11 
1.80E-16 
1.95E-14 
2.69E-15 
2.44E-15 
7.71 E-19 
5.60E-16 
2.77E-17 
1.31E-16 
1.16E-15 
3.07E-16 
8.25E-15 
2.0SE-21 
8.65E-15 
8.03E-14 
3.38E-17 
2.67E-12 
2.02E-13 
9.09E-19 
7.SOE-17 
3.91E-18 
B.79E-20 
1.21E-1 9 
2.20E-18 

Mdday 
1.37E-07 
1.37E-07 
O.OOE+-00 
6.59E-30 
O.OOE+-00 
O.OOE.00 
2.34E-30 
3.12E-30 
O.OOE.00 

c11-
3.90E-03 
9.34E-06 
7.58E-10 
O.OOE.00 
8.35E-07 
1.0SE-08 
2.39E-07 
3.23E-03 
4.00E-08 
4.34E-06 
6.44E-07 
5.43E-07 
1.72E-10 
1.25E-07 
6.16E-09 
2.92E-08 
2.59E-07 
6.83E-08 
1.83E-06 
4.59E-13 
1.92E-06 
1.79E-05 
7.51E-09 
5.94E-04 
4.49E-05 
2.02E-10 
1.67E-08 
8.69E-10 
1.96E-11 
2.69E-11 
4.89E-1 0 

g/HC 
1.59E-06 
1.59E-06 
O.OOE+OO 
9.94E-29 
0.00E+-00 
O.OOE+-00 
2.71E-29 
3.61E-29 
O.OOE+-00 

Lb/dov 
1.33E-05 
6.01E-09 
8.37E-12 
O.OOE+-00 
1.63E-12 
4.59E-13 
6.51E-12 
8.19E-08 
5.08E-13 
3.54E-11 
2.92E-12 
1.25E-13 
2.1 4E-09 
4.83E-12 
1.93E-08 
3.76E-12 
9.20E-09 
6.64E-1 0 
3.93E-11 
2.57E-13 
4.09E-12 
1.50E-09 
1.46E-09 
9.47E-09 
5.84E-06 
4.05E-06 
3.82E-09 
3.0BE-10 
2.00E-08 
9.16E-10 
3.21E-06 
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Strc:am t,,unber: 
SMoinNcunl.: 
Config,ration : 
Ru,i Date I Time. : 

Rl.l'I Data File: 

StN.., 1'1-opcrtia 
Variable Voh.ic 
Densitv 9.01E-04 
Enthalpy -3.82E+06 
Mass Flow 3.25E+04 

7.81E+-05 
Volumetric Flow 7.21E+-04 

9.S•E+-03 
Molar Flow 1.1•E+-03 
MoleaJlar WeiQ/11 2.85E+-01 
Pressure 8.l OE+-02 
r~ture 3.49E+-01 
Na Molaritv O.OOE+-00 

loH 1.02E+-01 
To1"I TRU 5.47E-20 
Total Activitv 5.S•E-12 

- ~ous ~ 

Unit ,nol/\. 

Tolll 6.85E-11 
An" 3.0SE-22 
Al"' 2.91E-1 8 •.. , 1.23E-21 
~-• 2.17E-20 
Ba'' 2.90E-22 
i::u•l 1.77E-22 ~.-, 4.45E-19 
Cd"' 2.87E-22 
r> '' 1.11E-20 
er 3.85E-19 
co 1.30E-38 
,r.n. O.OOE+-00 
co.·• 2.71 E-18 
lcr'' 4.77E-20 
Ir,,,• • 5.16E-22 
F 1.66E-19 
F••l 1.67E-20 
H O O.OOE+-00 
H,O(b) O.OOE+-00 

IM' 6.35E-11 
HCL O.OOE+-00 
HCOJ- 2.41E-24 
H2C03 6.60E-28 
HF O.OOE+-00 
Ho' ' 6.92E-14 
HNO, O.OOE+-00 
I(" 8.32E-19 ,-, 1.31E-22 
·• 1.74E-20 

Ma•2 3.92E-20 
Mn'' 4.3"E-21 
MnO ' O.OOE+-00 
N, 2.62E-12 ... , - 2.22E-17 
NH3 1.51E-12 
NH4+ 8.31E-16 
.,,w1 4.06E-21 
NO 7.86E-36 
NO, O.OOE+-00 
NO.' 4.36E-18 
No.· 8.81E-18 

10. 8.45E-13 
10- O.OOE+-00 
In..- 2.0SE-17 
~M, M " 3.28E-25 
Pb"' 1.01E-21 

IPrl"' 7.99E-23 
PO • 1.38E-19 
Resin O.OOE+-00 
Rh"' 7.S•E-23 
Ru"' 1.12E-22 

1~·• O.OOE+-00 
Si02 4.61E-20 
SiO-" 2.S•E-27 

ISO. 7.59E-38 
so · 2.11E-19 
Is,·• 4.0SE-23 
Sucrose O.OOE+-00 
lrt • 2.42E-22 
7 n ' 1 8.22E-22 
7, ' 6.67E-22 

PVPl2 
Cari>on bed adsori>cr di..:horgc 
/AAQ- 05-0049.ocmf 
IZ/14/ZOO!I - I :42:2~ PM 

24590-WTP-RPT-PO-03-008, Rev 2 
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H :\ACM v3 . I \IAAQ- 0!!- 0049\MRQ._05_0049;\_Streoms .esv 

Units 

"',_, 
BTU/hr 
Lb/hr 

Ll>'dav 
GPM -·~-

Lbmo~ 
Lb/Lbmol 

rrbar 
C 

moll\. 
OH 
Ci/L 
Ci/L 

Lblljlll 

1.92E-1 2 
2.75E-22 
6.SSE-19 
7.69E-22 
1.96E-21 
3.32E-22 
3.09E-22 
1.49E-1 9 
2.69E-22 
1.30E-20 
1.l •E-19 
3.0•E-39 
O.OOE+-00 
1.36E-18 
2.07E-20 
2.74E-22 
2.63E-20 
7.79E-21 
O.OOE+-00 
O.OOE+OO 
5.3"E-13 
O.OOE+-00 
1.23E-24 
3.42E-28 
O.OOE+-00 
1.16E-13 
O.OOE+-00 
2.72E-19 
1.52E-22 
1.0lE-21 
7.95E-21 
1.99E-21 
O.OOE+OO 
6.13E-13 
4.26E-18 
2.14E-13 
2.1•E-13 
1.99E-21 
1.97E-36 
O.OOE+OO 
1.67E-18 
4.56E-18 
2.26E-13 
O.OOE+-00 
2.95E-18 
4.86E-26 
1.75E-21 
7.09E-23 
1.10E-19 
O.OOE+-00 
6.•BE-23 
9.45E-23 
O.OOE+-00 
2.31 E-20 
1.95E-27 
4.06E-38 
1.69E-1 9 
2.96E-23 
O.OOE+-00 
9.66E-23 
4 49E-22 
5.0BE-22 

(does not lndude solid phase) 

(does not Include solid phase) 
(does not include solid phase) 

Solid~ 

Lb/day Lb/doy 

1.77E-04 4.3"E-05 
, .w~-14 1.17E-13 
6.=~-,, 1.36E-11 
f . :,:,,i;;;- 14 1.37E-14 
2,,,.,,. 13 3.44E-12 
J.40t:-14 1.0SE-13 
;J.4!UC- 14 3.03E-13 
1.5-•E-11 2.21E-11 
vst:-1• 2.38E-13 
1.Joc-1< 1.22E-13 
1.18E-11 7.73E-14 
J.10t:-J1 O.OOE+OO 
U . UU&;;.TVU O.OOE+OO 
1.•l E-10 1.JOE-1 1 
2.lOt:-1' 2.0•E-13 
, ... c-1• 4.42E-1• 
2.74E-12 1.28E-12 
0.USt:-lJ 1.76E-11 
U .uui;;;TVV O.OOE+OO 
0,DD~+oo O.OOE+OO 
O.OOt:-<JO O.OOE+OO 
U.UUc+SJU O.OOE+OO 
1.2/t:-16 O.OOE+OO 
J.OOt:·lU O.OOE+OO 
O.OOE+OO O.OOE+OO 

20~.o, 4.3"E-05 
U.UUt;+uu O.OOE+OO 
2.82E· 11 2.14E-13 
1.00t:-1 4 1.79E-13 
1 .u;.,,i;;;- l ;J 8.02E-14 
8.25E-1 3 2.65E-12 
2.0lt:•13 1.44E-12 
U.UUt TVY O.OOE+-00 
0.J,"~' O.OOE+-00 
4.•Jt:-10 1.44E-11 
il. .",l.il.r;;;.-vJ O.OOE+-00 
1.-~e~n O.OOE+-00 
2.UOt:·13 3.87E-13 
<.U4c-,o O.OOE+-00 
a.~•= O.OOE+-00 
1.14t:·1U 3.60E-12 
4. 'Jt;-10 2.93E-12 
<.J4t:-<JO O.OOE+-00 
0. •F+oo 1.51 E-11 
J.UOt:·lU 5.37E-11 
4.04c-18 1.49E-27 
1.62!:S-lJ 4.96E-13 
/ ,Jlt:· 10 2.07E-14 
1.14E-11 3.81E-12 
U.=~= O.OOE+OO 
0.f<c•lO 6.58E-1 5 
::t .OIC.· 1~ 5.96E-14 
U.=~= 2.46E-28 
<.•uc -1' 1.32E-11 
2.uJe-19 1.98E-18 

··"""" O.OOE+OO 
1./Dc•ll 8.60E-13 
~ .u,r;;-15 3.21E-14 
U.UU<= 3.09E-45 
1.UUt:·14 3.BBE-14 
• .~e-14 7.91E-13 •... ~-.. 4.36E-12 

Gaseous CIJ Total~ 

lftOi/L Lb/day Lb/day mt/day g/M< 

3.16E-02 7.81E+-05 7.81E+05 3.55E+02 4.11E+03 
O.OOE+-00 O.OOE+-00 1.45E-13 6.51 E-17 7.65E-16 
O.OOE+-00 O.OOE+-00 8.15E-11 3.71 E-14 4.29E-13 
O.OOE+-00 O.OOE+-00 9.36E-14 4.25E-17 4.92E-16 
O.OOE+-00 O.OOE+-00 3.S•E-12 1.66E-15 1.92E-14 
O.OOE+-00 O.OOE+-00 1.42E-13 6.45E-17 7.47E-16 
O.OOE+-00 O.OOE+-00 3.35E-13 1.52E-18 1.76E-15 
O.OOE+-00 0.00E+-00 3.76E-11 1.71E-14 1.98E-13 
O.OOE+-00 O.OOE+-00 2.66E-13 1.21E-16 1.•0E-15 
O.OOE+-00 O.OOE+-00 1.•SE-12 6.71E-18 7.76E-15 
O.OOE+-00 O.OOE+-00 1.19E-11 5.•lE-15 6.26E-14 
1.13E-71 2.73E-o• 3.15E-31 1.43E-3" 1.66E-33 
1.12E-12 4.28E-05 4.28E-05 1.95E-08 2.25E-07 
O.OOE+OO O.OOE+-00 1.S•E-10 7.00E-14 8.lOE-13 
O.OOE+OO O.OOE+-00 2.35E-12 1.07E-15 1.24E-14 
O.OOE+-00 O.OOE+-00 7.26E,14 3.30E-17 3.82E-16 
O.OOE+-00 O.OOE+-00 4.02E-12 1.83E,15 2.llE-14 
O.OOE+-00 O.OOE+-00 1.84E-11 8.37E-15 9.69E-14 
1.06E--03 1.65E+04 1.65E+04 7.49E+-OO 8.67E+01 
O.OOE+-00 O.OOE+-00 O.OOE+OO O.OOE+-00 O.OOE+-00 
O.OOE+-00 O.OOE+-00 5.55E-05 2.52E-08 2.92E-07 
2.37E-35 7.49E-28 7.49E-28 3.40E-31 3.94E-30 
O.OOE+-00 O.OOE+-00 1.27E,18 5.79E-20 6.70E-19 
O.OOE+-00 O.OOE+-00 3.55E-20 1.SlE-23 1.87E-22 
3.11E-36 5.39E-29 5.39E-29 2.45E-32 2.84E-31 
O.OOE+OO O.OOE+-00 5,55E-05 2.52E-08 2.92E-07 
2.88E-3" 1.57E-26 1.57E-26 7. lSE-30 8.28E-29 
O.OO E+OO O.OOE+-00 2.84E-11 1.29E-14 1.49E-13 
O.OOE+OO O.OOE+-00 1.95E-13 8.86E-17 1.03E-15 
O.OOE+OO O.OOE+-00 1 85E-13 8.40E-17 9.72E-16 
O.OOE+-00 O.OOE+-00 3.47E-12 1.58E-1 5 1.83E-14 
O.OOE+OO O.OOE+-00 1.65E-12 7.49E-16 8.67E-15 
O.OOE+OO O.OOE+-00 O.OOE+-00 O.OOE+-00 O.OOE+-00 
2.41E-02 5.86E+-05 5.86E+05 2.66E+02 3.08E+03 
O.OOE+-00 O.OOE+-00 4.57E-10 2.0SE-13 2.•0E-12 
3.47E-11 5.12E-04 5.3"E-04 2.43E-07 2.81E-06 
O.OOE+-00 O.OOE+-00 1.30E-08 5.91E-12 6.83E-11 
O.OOE+-00 O.OOE+-00 5.93E-13 2.70E-16 3.12E-15 
O.OOE+-00 O.OOE+-00 2.0•E-28 9.29E-32 1.07E-30 
3.97E-50 1.58E-42 1.58E-42 7.19E-46 8.32E-45 
O.OOE+-00 O.OOE+-00 1.77E-10 8.06E-14 9.33E-13 
O.OOE+-00 O.OOE+-00 •.76E-10 2.16E-13 2.51E-1 2 
6.42E-03 1.78E+-05 1.78E+OS 8.09E+-01 9.36E+-02 
O.OOE+-00 O.OOE+-00 1.51 E-11 6.87E-15 7.95E-14 
O.OOE+-00 O.OOE+-00 3.60E-10 1.64E-13 1.89E-12 
O.OOE+-00 O.OOE+-00 4.84E-18 2.20E-21 2.55E-20 
O.OOE+-00 0 OOE+-00 6.77E-13 3.0SE-16 3.56E-15 
O.OOE+-00 O.OOE+-00 2.81E-14 1.28E-17 1.•BE-16 
O.OOE+-00 O.OOE+-00 1.52E-11 6.90E-1 5 7.99E-14 
O.OOE+-00 O.OOE+-00 O.OOE+-00 O.OOE+-00 O.OOE+-00 
O.OOE+-00 O.OOE+-00 1.33E-1• 6.0SE-1 8 7.00E-17 
O.OOE+-00 O.OOE+-00 6.94E-14 3.16E-17 3.65E-16 
O.OOE+-00 O.OOE+-00 2.48E-28 1.12E-31 1.29E-30 
O.OOE+-00 O.OOE+-00 1.56E-11 7.0SE-15 8.19E-14 
O.OOE+-00 O.OOE+-00 2.lBE-18 9.90E-22 1.15E-20 
O.OOE+-00 O.OOE+-00 4.21E-30 1.91E-33 2.22E-32 
O.OOE+-00 O.OOE+-00 1.84E-11 8.37E-15 9.69E-14 
O.OOE+-00 0 OOE+-00 3.52E-1• 1.60E-17 1.85E-16 
O.OOE+-00 O.OOE+-00 3.09E-45 1.40E-48 1.62E-47 
O.OOE+-00 O.OOE+-00 4.BBE-14 2.22E-17 2.57E-1 6 
O.OOE+-00 0 OOE+-00 8.38E-13 3.BlE-16 4.41E-15 
O.OOE+-00 O.OOE+-00 4.41E-12 2.0l E-15 2.32E-1 4 
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--ftts ,-w~• - Solid u.no 
Unrt mol/1. U,/aal u,1- U,/dov 
Total 4.30E-22 3.16E- 22 3.28E-14 l. 24E- 13 
Ir-a · •.30E-22 3.16E-22 3.2BE-14 1.24E-13 

Formate 5.53E-29 2_57E-29 2.66E-21 3.25E-20 
Acetate 5.29E-29 2.61E-29 2.71E-21 3.JOE-20 
Grvr_niafe 3.52E-28 2.21E-28 2.29E-20 J _27E-20 

IOA 1.78E-28 1.98E-28 2.05E-20 1.02E-20 

Citrate 1.63E-29 2.61E-29 2.71E-21 1.31E-20 

HEDTA 7.62E-29 1.TTE-28 1.84E-20 1.23E-20 
EDTA 9.15E-30 2.23E-29 2 .32E-21 1.25E-20 

Rod. -
, _____ - Solids Rod. ~ Cll 

U1lit Ci/I. Ci/dov U,/dov Ci/I. 
Total 3.53E-1• 1.SOE-05 •.12E-07 5.60E-12 

"•m 1.53E-21 6.01E-13 3.87E-16 3.89E-20 

"'Am 9.98E-25 3.92E-16 4.JJE-18 3.14E-24 

"c 7.51E-15 2.95E-06 1.•6E-09 6 .41E-16 

"'Co 3.52E-22 1.JBE-13 2.70E-19 7.15E-21 

"'rm 3.00E-25 1.1BE-16 5.14E-21 9.05E-23 
2~Cm 6.70E-2• 2.63E-15 7.17E-20 2.06E-21 

"'cs 6.43E-18 2.53E-09 6 .42E-14 8.43E-19 

"'~, 1.15E-23 4.52E-15 5.74E-20 2.07E-22 
•~c, 2.38E-21 9.37E-13 7.55E-18 2.24E-20 

"'Eu 6.90E-22 2.71E-13 1.23E-18 3.32E-21 

'" 3.07E-14 1.21E-05 2.TTE-12 5.60E-12 

"'1 8.36E-17 3.29E-08 4.10E-07 1.81E-17 
CN; 3.7BE-21 1.49E-12 5.77E-17 7.81E-22 
"Nn 2.0BE-24 B.1BE-16 2.55E-15 5.30E-23 
~ 6.84E-24 2.69E-15 3.•6E-19 1.51E-22 

"'"' 9.•6E-23 3.72E-14 1.32E-15 1.J•E-2 1 
, __ 

2.45E-23 9.S•E-15 9.36E-17 3.S.E-22 
1'°' 'Pu 5.15E-22 2.02E-13 4.JJE-18 9.49E-21 
l42p 11 1.97E-28 7.76E-20 •.J•E-20 3.26E-26 
"'Sb 1.43E-21 5.82E-13 1.19E-18 1.JBE-20 
151Sm 2.00E-20 7.BSE-12 6.5BE-15 1.67E-19 ·~- 2.27E-23 8.93E-15 1.73E-15 6.48E-23 
"'s,- 4.92E-19 1.94E-10 3.09E-15 4.27E- 18 -~- 6.75E-21 2.66E-12 3.•6E-13 1.71E-20 

"'Th 6.69E-26 2.63E-17 5.27E-13 1.75E-24 ,,.,,, 2.10E-24 8.27E-15 1.89E-15 1.44E-22 ,.,. 1.49E-2• 5.B7E-16 2.08E-16 7.47E-24 
1= 6.23E-26 2.45E-17 2.SOE-14 1.90E-25 

'"'" 1.07E-25 •.20E-17 1.•3E-15 2.51 E-25 

"'" 1.17E-2• 4.58E-15 3.01E-12 4.22E-24 
(1) All rad1onuchdes ,n gaseous streams are assumed to exist as solid partieulate . 

CAS -• ·-ic---
Unit mol/l. 
Total l.96E-08 
50-32-8 5.22E-20 
56-23-5 8.17E-10 
57-14-7 3.12E-12 
58-90-2 2.02E-10 
59-89-2 3.95E-12 
60-35-5 1.S7E-15 
62-75-9 1.07E-12 
64-19-7 5.52E-09 
71-43-2 8.0•E-11 
75-05-8 1.38E-11 
75-12-7 3.09E-15 
76-15-3 1.02E-08 
79-0 1-8 1.20E-12 
83-32-9 3.57E-10 
-2 4.05E-14 
84-74-2 4.60E-22 
87-88-3 2.41E-11 
88-89-1 1.49E-18 
91 -20-3 1.11E-12 
95-50-1 4.16E-11 
98-86-2 4.69E-11 
100-21-0 3.14E-18 
101-84-8 3.60E-11 
106-93-4 3.18E-10 
106-97-8 2.70E-12 
106-99-0 1.16E-12 
108-87-2 1.60E-12 
108-88-3 6.81E-13 
108-95-2 7.S•E-12 
110-54-3 1.82E-12 
110-62-7 1.87E-12 
111-84-2 6.12E-13 
120-12-7 4.96E-12 
120-62-1 1.71E-11 
122-39-4 8.12E-12 
126-73-8 7.S1E-15 
127-18-4 3.78E-10 
129-00-0 4.J•E-19 
132-64-9 2.67E-10 
144-82-7 3.98E-13 
193-39-5 9.96E-15 
206-44-0 2.73E-10 
208-96-8 2.41E-10 
603-34-9 3.03E-11 
621-64-7 3.53E-12 
1321-84-6 1.84E-10 
1336-36--3 1.26E-19 
3697-24-3 2.28E-10 
4170-30-3 3.90E-13 
10061-01 -5 S.S•E-11 
26140-60-3 2.•0E-10 

Lb/.,.1 
2.ISE-08 
1.10E-19 
1.05E-09 
1.56E-12 
3.91E-10 
3.83E-12 
7.74E-16 
6.59E-13 
2.77E-09 
5.24E-11 
4.73E-12 
1.16E-15 
1.31 E-08 
1.31E-12 
4.60E-10 
7.52E-14 
1.07E-21 
5.24E-11 
2.84E-18 
1.19E-12 
5.11E-11 
4.72E-11 
4.36E-18 
5.11E-11 
4.SBE-10 
1.31 E-12 
S.24E-13 
1.31E-12 
5.24E-1 3 
6.00E-12 
1.31E-12 
1.31E-12 
5.56E-13 
7.38E-12 
2.59E-11 
1.15E-1 1 
1.67E-14 
5.24E-10 
7.33E-19 
3.75E-10 
2.99E-13 
2.30E-17 
4.60E-10 
3.06E-10 
6.20E-11 
3.53E-12 
4.60E-10 
3.JBE-19 
4.BOE-10 
2.25E-13 
5.22E-11 
4.60E-10 

U,/-
2.26E,-OO 
1.14E-11 
1.09E-01 
1.62E-04 
4.06E-02 
3.98E-04 
8.0•E-08 
6.84E-OS 
2.B7E-01 
5.44E-03 
4.91 E-04 
1.21E-07 
1.36E->OO 
1.36E-04 
4.TTE-02 
7.BOE-06 
1.11E-13 
5.4•E-03 
2 .95E-10 
1.24E-04 
5.JOE-03 
4.90E-03 
4.53E-10 
5.31E-03 
5.18E-02 
1.36E-04 
S.4•E-05 
1.36E-04 
5.4•E-OS 
6.23E-04 
1.36E-04 
1.36E-04 
6.51E-05 
7.66E-04 
2.69E-03 
1.19E-03 
1.7JE-06 
5.44E-02 
7.61E-11 
3.89E-02 
3.10E-05 
2.39E-09 
4.78E-02 
3.18E-02 
6.4•E-03 
3.98E-04 
4.78E-02 
3.51E-11 
4.78E-02 
2.37E-05 
S.42E-03 
4.78E-02 

MUday 
1.0JE-03 
5.19E-15 
4.95E-05 
7.38E-08 
1.85E-05 
1.81E-07 
3.55E-1 1 
3.11E-08 
1.31E-04 
2.47E-06 
2.23E-07 
5.48E-11 
6 .18E-04 
6.19E-08 
2.17E-OS 
3.5SE-09 
5.05E-1 7 
2.47E-06 
1.J•E-13 
5.63E-08 
2.41E-06 
2.23E-06 
2.06E-13 
2.41E-06 
2.35E-05 
6.18E-08 
2.47E-08 
6 .20E-08 
2 .47E-08 
2 .83E-07 
6 .18E-08 
6 .20E-05 
3.09E-08 
3.48E-07 
1.22E-06 
5.41E-07 
7.88E-10 
2.47E-05 
3.46E-14 
1.77E-OS 
1.41E-08 
1.0BE-12 
2.17E-05 
1.4SE-OS 
2.93E-06 
1.81E-07 
2.17E-05 
1.59E-14 
2.17E-05 
1.06E-08 
2.46E-06 
2.17E-05 
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6ascc,us 
mol/l. 

O.OOE,-00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+oo 
O.OOE->00 
O.OOE->00 
O.OOE->00 
0.00E+oo 

Ci/dav 
2.20E-03 
1.53E-11 
1.24E-15 
2.S2E-07 

2.81E-12 

3.56E-14 
8.09E-13 
3.31E-10 
B.14E-1• 
8.82E-12 
1.31E-12 
2.20E-03 
7.10E-09 
3.07E-13 
2.08E-14 
S.95E-14 
5.27E-13 
1.39E-13 
3.73E-12 
1.28E-17 
5.4•E-12 
6.56E-11 
2.55E-14 
1.SBE-09 
6.71E-12 
6.B9E-16 
5.S•E-1 4 
2.93E-15 
7.49E-17 
1.0JE-16 
1.66E-15 

g/HC 
1.19E-02 
6.00E-1 4 
5.73E-04 
B.54E-07 
2.14E-04 
2.09E-06 
4.23E-1 0 
3.60E-07 
1.51E-03 
2.86E-OS 
2.58E-06 
6.J•E-10 
7.16E-03 
7.16E-07 
2.51E-04 
4.11E-08 
5.54E-16 
2.86E-05 
1.SSE-12 
6.51E-07 
2.79E-05 
2.SBE-05 
2.38E-12 
2.79E-OS 
2.72E-04 
7.16E-07 
2.86E-07 
7.17E-07 
2.86E-07 
J .lBE-06 
7,16E-07 
7.17E-07 
3.SBE-07 
4.03E-06 
1.41E-05 
6.27E-06 
9.12E-09 
2.86E-04 
4 .01 E-1 3 
2 .05E-04 
1.63E-07 
1.26E-11 
2.51E-04 
1.67 E-04 
3.39E-05 
2 09E-06 
2.51 E-04 
1.BSE-13 
2.S1E-04 
1.25E-07 
2.85E--05 
2.52E-04 

Lb/"'"' 
u .OOE,-00 
O.OOE+OO 
O.OOE+OO 
O.OOE+oo 
O.OOE->00 
O.OOE->00 
O.OOE->00 
O.OOE+OO 
O.OOE->00 

U,/dov 
8.93E-08 
9.BSE-15 
1.37E-17 
1.24E-10 

5.4BE-1B 

1.55E-1B 
2.20E-17 
8.42E-1S 
1.03E-18 
7.20E-17 
5.93E-1B 
5.05E-10 
5.87E-OB 
1.19E-17 
6.52E-14 
7.66E-15 
1.87E-14 
1.35E-1S 
7.99E-17 
7.18E-18 
1.16E-17 
5.49E-15 
4.95E-15 
2 .SBE-14 
8.72E-13 
1.JBE-11 
1.29E-14 
1.0•E-15 
7.6•E-14 
3.SOE-15 
1.09E-11 

Total L..allllJ 

U,/dov 
l. 56E-13 
1.56E-13 
3.52E-20 
3.57E-20 
5.56E-20 
3.07E-20 
1.5BE-20 
3.07E-20 
1.•9E-20 

Total Rod . ~111 
Ci/I. 

5.6•E-12 
4.0SE-20 
4.14E-24 
8.15E-15 

7.51E-21 

9.0BE-23 
2.06E-21 
7.27E-18 
2.19E-22 
2.•BE-20 
4.01E-21 
5.63E-12 
1.02E-16 
4.56E-21 
5.51E-23 
1.58E-22 
1.43E-21 
3.75E-22 
1.00E-20 
3.28E-26 
1.53E-20 
1.87E-19 
8.76E-23 
4.76E-18 
2.JBE-20 
1.82E-24 
1.•6E-22 
8.96E-24 
2.53E-25 
3.SBE-25 
5.39E-24 

Mt/day 
7.10E-17 
7.10E-17 
1.60E-23 
1.62E-23 
2.53E-23 
1.40E-23 
7.18E-24 
1.39E-23 
6 .76E-24 

Ci/dav 
2.22E-03 
1.59E-11 
1.63E-15 
3.21E-06 

2.95E-12 

3.57E-14 
8.12E-13 
2.86E-09 
8.59E-14 
9.76E-12 
1.58E-12 
2.21E-03 
4.00E-08 
1.79E-12 
2.16E-14 
6 .22E-14 
5.6•E-13 
1.49E-13 
3.93E-12 
1.29E-17 
6.00E-12 
7.J•E-11 
J .4•E-14 
1.87E-09 
9.36E-12 
7.15E-16 
5.73E-14 
3 .52E-15 
9.94E-17 
1.45E-16 
2.12E-15 

g/sec 
8.22E-16 

8.22E-16 
1.SSE-22 
1.88E-22 
2.92E-22 
1.62E-22 
8.31E-23 
1.61E-22 
7.82E-23 

u,1-
5.01 E-07 
1.02E-14 
1.BOE-17 
1.58E-09 

5.75E-18 

1.56E-18 
2.21E-17 
7.26E-14 
1.09E-18 
7.96E-17 
7.16E-18 
5.0BE-10 
4.99E-07 
6 .96E-17 
5.77E-14 
8.00E-18 
2.00E-14 
1.44E-15 
8.42E-17 
7.22E-18 
1.27E-17 
B.15E-15 
6.6BE-15 
2.99E-1 4 
1.22E-12 
1.43E-11 
1.31E-14 
1.25E-15 
1.01E-13 
•.94E-15 
1.39E-1 1 
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StN:am t-unbtr-: 
StrccmNome: 
'4ntiguration : 
Rw. Datt / Tifnl!: 

R1.W1 Dcma File: 

Stream Propertia 
Variable 
Densitv 
Enthalav 
Mass Flow 

Volumetric Flow 

Molar Flow 
Molecular Weiaht 
Pressure 
Te""""rature 
Na Molaritv 
IPH 
TotalTRU 
Total Activitv 

~ 

Unit 

Total 
Ao• 
Al ' ' ..... , 
IR'' 
I Ra' ' 
Is;·' 
r:,-, 
ca-' 
f'• '' 
lc:r 
co 
co, 
co· 
1,-.(l 

eu' ' 
F 
F•'' 
H,O 
~• bl 
H' 
HCL 
HCOJ. 
H2C03 
HF 
Ho' ' 
HNO, 
I(' 

-•'' , .. .. ,,., 
·~·· 
MnO . 

N, 
N•· 
NHJ 
NH4+ 

1Ni*2 

NO 
NO, 
No.· 
NO; 

10, 
10-
1~ • 

lnu~,· 

IPh• 
IPd., 
po ·J 
Resin 

IRh' ' 
R . , 

1s·• 
Si02 
SiO"" 
so, 
so · 

ISr' ' 
Sucrose 

1Ti04 

, .. , 
Zr' 

Value 
1.07E-03 

-9.30E.oti 
1.85E+05 
,4.44E+06 
3.44E+05 
4.59E'°4 
6.44E+03 
2.87E+01 
9.33E+02 
2.64E+01 
O.OOE+OO 
1.15E+01 
2.20E-18 
5.70E-15 

mol/l 

4.56E-09 
1.60E-21 
1.!l-4E•17 
7.05E-21 
1.17E-19 
1.47E-21 
1.73E-21 
1.23E-19 
2.73E-21 
5.83E-20 
3.27E-18 

9.50E·112 
1.17E-16 
1.55E-17 
4.68E-19 
2.70E-21 
1.54E-18 
8.38E-20 
4.SSE-09 
O.OOE+OO 
3.27E-12 
O.OOE+OO 
1.61E-21 
O.OOE+OO 
O.OOE+OO 
2.83E-15 
O.OOE+OO 
6.72E-18 
7.SOE-22 
1.01E-19 
2.23E-20 
2.42E-20 
O.OOE+OO 
4.77E-14 
2.12E-16 
1.«E-13 
1.07E-14 
3.68E-20 
5.74E-37 
8.42E-50 
4.21E-17 
7.40E-17 
1.54E-14 
O.OOE+OO 
1.24E-16 
1.87E-25 
9.92E·21 
7.68E-22 
7.92E-19 
O.OOE+OO 
7.42E·22 
1.10E-21 
O.OOE+OO 
1.SOE-19 
7.BSE-32 
1.21E-52 
1.89E-18 
3.95E-22 
O.OOE+OO 
1.23E-21 
4.61E-21 
3.40E-21 

PJVII 
He'A dlschcirg< 
MRQ-0,-0049 .oanf 
12/14/2005 - 1:42 :25 PM 
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H:\ACM v3 .1\.MRQ-0!HlO49\MRQ_()!j_0049A.._Strcams.csv 

Units _, __ , 
BTU/hr 
Ltvhr 

L.l>'dav 
GPM .,, .... 

Lbmol/hr 
Lb/Lbmol 

rnbar 
C 

mol/L 
DH 

Ci/L 
Ci/L 

L.b/ijlll 

6.84E-10 
1.44E-21 
4.36E-18 
4.41E-21 
1.06E-20 
1.69E-21 
3.03E-21 
4.11E-20 
2.56E-21 
6.81E-20 
9.67E-19 
2.22E-112 
4.31E-17 
7.77E-18 
2.0JE-19 
1.43E-21 
2.44E-19 
3.91E-20 
6.84E-10 
O.OOE+OO 
2.75E-14 
O.OOE+-00 
8.20E-22 
O.OOE+OO 
O.OOE+OO 
4.74E-15 
O.OOE+OO 
2.1 9E-18 
B.70E-22 
5.68E-21 
4.52E-21 
1.11E-20 
O.OOE+OO 
1.11E-14 
4.06E-17 
2.0SE-14 
2.0SE-14 
1.90E-20 
1.44E-37 
3.23E-50 
1.62E-17 
3.BJE-17 
4.11E-15 
O.OOE+OO 
1.75E-17 
2.65E-26 
1.71E-20 
6.82E-22 
6.2BE-19 
O.OOE+oo 
6.38E-22 
9.31E-22 
O.OOE+OO 
7.SOE-20 
6.04E-32 
6.45E-53 
1.52E-18 
2.89E-22 
O.OOE+OO 
4 93E-22 
2.52E-21 
2.59E-21 

( does not include solid phase) 

(does not include solid phase) 
{does not include solid phase) 

Solid ·-
Lb/day Lb/day 

3.39E-01 2.90E-05 
7.13t-13 1.30E-11 
i .,oc~• 1.79E-09 
2.18E-12 9.12E-13 
0.23t·1' 8.60E-11 
8.34E-13 1.15E-11 
1.50E·12 6.05E-11 
i .•Jt·ll 7.75E-11 
1.27E•12 4.69E-11 
3.3/t·ll 1.44E-11 
4.,~t:.•10 1.40E-1 1 
1. !0t-103 O.OOE+OO 
, .1,c~o O.OOE+OO 
3.84E-09 1.57E-09 
1.01t•1U 3.65E-11 
7.IOE-13 4.89E-12 
1.21t·10 2.54E-10 
1.>Jt-11 1.84E-09 
3.39E-O O.DOE+OO 
U=c= O.DOE+OO 
1.36E-05 O.OOE+-00 
OOOt'<Xl O.OOE+OO 
• -~•-13 9.36E-28 
Q ,lA.H":""-"-1 O.OOE+OO 
U=c= O.OOE+OO 
? SSF.ffi 2.90E-05 
O=c= O.OOE+OO 
1.UOt-W 3.59E-11 
A 30E-13 2.17E-11 
2."11:-U 5.37E-12 
:.t.i:4C-12 1.60E-11 
0.49t-i, 1.69E-10 
u.OOE+OO O.OOE+OO 
5.51t-06 O.OOE+-00 
:l .U1c:~ 2.83E-09 
1.01r.,a Q.OOE+oo 
6.01c~, 4.12E-23 
9.41E·12 7.54E-11 
, .,,t-29 O.OOE+OO 
.60E-4 O.OOE+OO 

6.00t-09 7.0SE-10 
1.~'""'" 5.47E-10 
2.0Jt-0!> O.OOE+-00 
Q_1 • 1P-+OO 2.62E-10 
6.6/lt-09 6.48E-09 
1.Jl~-17 6.92E-31 
8.49t-12 9.90E-11 
J.,,~·13 4.06E-12 
3.11E-10 4.47E-10 
U.uui;:TVU O.OOE+OO 
3. 16E·13 1.32E-12 
4.61t•13 1.23E-11 ..... ~., 3.67E-28 
3.71t -11 4.46E-10 
:l.~t:-23 7.91E-18 
3.1.e- O.OOE+OO 
/ .>Ot•1U 1.61E-10 
_4;jt: -13 6.«E-12 

o.,.,c= O.OOE+oo 
, .«t-13 2.73E-1 2 
1.;ot-1 2 2.00E-11 
., ....... ,.t 4.46E·10 

6as-..s Ill 

,nol/L Lb/day 

3.74E-02 4.44E+06 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.DOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
3.62E-16 6.58E-08 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
5.26E-04 3.91E'°4 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+oo O.OOE+oo 
0.00E+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
0.00E+oo O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
0.00E+oo O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
2.92E-02 3.37E.oti 
0.00E+OO 0.00E+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
7.75E-03 1.02E+06 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+oo O.DOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.DOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 

Total ·-
U,/doy 

4.44E.oti 
1.37E-11 
3.95E-09 
3.09E-12 
9.12E-11 
1.2•E-11 
6.:ZOE-11 
9.7BE-11 
4.B2E-11 
4.81E-11 
4.92E-10 
1.!0E-103 
8.71E-08 
5.42E-09 
1.37E-1 0 
5.60E-12 
3.75E-10 
1.86E-09 
3.91E.o4 
O.OOE+OO 
1.36E-05 
O.OOE+OO 
4.06E-13 
O.OOE+OO 
O.OOE+OO 
3.14E-05 
O.OOE+oo 
1.12E-09 
2.21E-11 
8.28E-12 
1.82E-11 
1.75E-10 
O.OOE+OO 
3.37E.oti 
2.29E-08 
1.01E-05 
8.01E-07 
8.48E-1 1 
7.11E-29 
1.60E-41 
8.71E-09 
1.95E-08 
1.02E+06 
2.62E-1 0 
1.52E-08 
1.31E-17 
1.07E-10 
4.40E-12 
7.57E-10 
O.OOE+OO 
1.63E-12 
1.27E-11 
3.67E-28 
4.83E-10 
7.91E-18 
3.19E-44 
9.11E-10 
6.59E-12 
O.OOE+OO 
2.98E·1 2 
2.13E-11 
4.49E-10 

mt/day 
2.02E+03 
6.21E-15 
1.BOE-12 
1.41E-15 
4.14E-14 
5.63E-15 
2.82E-14 
4.45E-14 
2.19E-14 
2.19E-14 
2.24E-13 
4.99E-107 
3.96E-1 1 
2.46E-12 
6.23E-14 
2.55E-15 
1.71E-13 
8.45E-13 
1.78E+01 
O.OOE+OO 
6.19E-09 
O.OOE+OO 
1.84E-16 
O.OOE+oo 
O.OOE+OO 
1.43E-08 
O.OOE+OO 
5.0SE-13 
1.00E-14 
3.75E-15 
8.28E-15 
7.93E-14 
O.OOE+OO 
1.53E+03 
1.04E-11 
4.61E-09 
3.64E-10 
3.86E-14 
3.23E-32 
7.27E-45 
3.96E-12 
B.87E-1 2 
4.66E+02 
1.19E-13 
6.89E-12 
5.96E-21 
4.BBE-14 
2.00E-15 
3.«E-13 
O.OOE+oo 
7.41E-16 
5.78E-15 
1.67E-31 
2.19E-13 
3.59E-21 
1.45E-47 
4.14E-13 
2.99E-15 
O.OOE+OO 
1. 35E-15 
9.68E-15 
2.04E·13 

g/sec 
2.34E+04 
7.19E-14 
2.0BE-11 
1.63E-14 
4.BOE-13 
6.51E-14 
3.26E-13 
5.15E-13 
2.53E-13 
2.53E-13 
2.59E-12 
5.78E-106 
4.58E-10 
2.BSE-11 
7.21 E-13 
2.95E·14 
1.97E-12 
9.78E-12 
2.06E+02 
O.OOE+OO 
7.17E-OB 
O.OOE+OO 
2.14E-15 
O.OO E+OO 
O.OOE+OO 
1.65E-07 
O.OOE+OO 
5.89E-12 
1.16E-13 
4.36E-14 
9.58E-14 
9.!BE-13 
O.OOE+OO 
1.78E+04 
1.21E-10 
5.34E-08 
4.21E-09 
4.46E-13 
3.74E-31 
8.42E-44 
4.58E-11 
1.03E-10 
5.39E+03 
1.38E-12 
7.97E-11 
6.90E-20 
5.65E-13 
2.31E-14 
3.98E-12 
O.OOE+OO 
8.SBE-15 
6.69E-14 
1.93E-30 
2.54E-1 2 
4.16E-20 
1.68E-46 
4.79E-12 
3.47E-14 
O.OOE+OO 
1.57E-14 
1.12E-13 
2.36E-12 
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,_wous - Solid ~ 

Unit moll\. U,/..,J U,/dov U,/•-
Total 7.82E-19 5.75E-19 2.84E-10 2.24E-"" 
lc..o · 7.82E-19 5.75E-19 2.84E-10 2.24E-C9 
Formate 3.47E-31 1.30E-31 6.«E-23 3.0SE-19 
Acetate 2.69E-31 1.32E-31 6.SSE-23 3.13E-19 
IGlv1·.olate 1.79E-30 1.12E-30 5.54E-22 1.54E-19 
IDA 9.15E-31 1.02E-30 5.03E-22 3.93E-19 
Citra1e 8.36E-32 1.34E-31 6.64E-23 3.37E-19 
HEDTA 3.92E-31 9.10E-31 4.50E-22 2.76E-19 
EDTA 4.7 1E-32 1.15E-31 5.68E-23 2.97E-1 9 

Rod. ·- ---- Solids Rad . 
Unit Ci/\. Ci/dov u,;- Ci/\. 
TOia! 2.35E-15 4.39E-06 2.20E-07 3.35E-15 
"Am 1.51E-20 2.82E-11 1.81E-14 1.64E-18 

"'Am 9.84E-24 1.84E-14 2.04E-16 1.33E-22 
"r 3.0SE-16 5.76E-07 2.85E-1 0 1.16E-16 

l'"'Co 2.02E-21 3.78E-12 7.37E-18 1.81E-19 

'"cm 1.62E-24 3.04E-15 1.33E-19 2.30E-21 
2Mrm 3.84E-23 7.20E-14 1.96E-18 5.22E-20 
131r:~ 1.38E-16 2.59E-07 8.SBE-12 3.72E-17 
1ni: ., 1.13E-22 2.12E-13 2.69E-18 8.73E-21 

"'Fu 2.35E-20 HOE-11 3.59E-16 9.46E-19 

"'Eu 6.79E-21 1.27E-11 5.77E-17 1.40E-19 

"' 1.88E-15 3.53E-06 8.10E-13 3.00E-15 ,,., 9.36E-18 1.76E-08 2.19E-07 6.0SE-18 

-·" 3.64E-20 6.81E-11 2.64E-15 3.15E-20 
ll7Nn 1.19E-23 2.23E-14 6.99E-14 1.34E-21 

"'Pu 6 .74E-23 1.26E-13 1.62E-17 6.38E-21 

"'Pu 9.32E-22 1.75E-12 6.20E-14 5.65E-20 
2"'Pu 2.41E-22 4.52E-13 4.39E-15 1.49E-20 
241Pu 5.07E-21 9.49E-12 2.03E-16 4.00E-19 

"'Pu 2.56E-26 4.79E-17 2.68E-17 1.37E-24 
"'Sb l .40E-20 2.62E-11 5.SBE-17 S.60E-19 
151~m l .97E-19 3.69E-10 3.09E-14 7.02E-18 ·--~. 223E-22 4.17E-13 8.10E-14 2.72E-21 

"•· 4.81E-18 9.00E-09 1.«E-13 1.80E-16 
,~. 3.87E-20 7.26E-11 9.«E-12 4.17E-19 
"'Th 3.62E-25 6.78E-16 l .36E-11 4.45E-23 
llltl 1.21E-23 2.26E-14 5.17E-15 3.64E-21 

"'u 8.57E-24 1.61E-14 S.70E-15 1.89E-22 ,,.,, 3.38E-25 6.32E-16 6.45E-13 4.55E-24 
"'11 5.78E-25 1.0BE-15 3.69E-14 6.25E-24 
"'u 6.69E-24 1.25E-14 8.22E-11 1.07E-22 
(1) All radionuclides 1n gaseous stntams are assumed to exist as solid partiOJlate. 

CAS ·- ----U.tt moll\. 
Tatol 9.IIE-12 
50-32-3 8.64E-21 
56-23-5 4.96E-16 
57-14-7 2.63E-14 
58-90-2 7.06E-15 
59-89-2 1.00E-14 
60-3$-5 8.79E-15 
62-7>9 2.77E-1 4 
64-19-7 6.99E-12 
71-43-2 9.76E-16 
7>0$-8 5.92E-15 
7>12-7 6 .95E-14 
76-1>3 1.23E-15 
79-01-6 1.•SE-1 5 
83-32-9 7.53E-15 
84-66-2 1.13E-14 
84-74-2 8.15E-21 
87-68-3 7.31E-16 
88-69-1 1.37E-14 
91 -20-3 3.10E-16 
9$-50-1 5.27E-16 
98-66-2 8.91E-15 
100-21-0 5.27E-14 
101-34-3 1.14E-15 
106-93-4 4.17E-16 
106-97-3 3.28E-15 
106-99-0 1.41E-15 
1M-57-2 1.94E-15 
1M-&8-3 8.28E-16 
108-9>2 2.90E-14 
110-54-3 2.21E-15 
110-82-7 2.27E-15 
111-34-2 1.49E-15 
120-12-7 7.BSE-15 
120-82-1 1.06E-15 
122-39-4 3.69E-15 
126-73-8 7.66E-15 
127-111-4 4.SOE-16 
129-00-0 8.62E-21 
132-64-9 7.41E-15 
144-62-7 1.74E-12 
193-39-5 1.14E-20 
206-44-0 5.75E-15 
206-96-3 6.GOE-15 
603-34-9 7.07E-15 
621-64-7 8.93E-15 
1321-64-8 3.87E-15 
1336-36-3 1.96E-22 
3697-24-3 •.80E-15 
4170-30-3 3.86E-15 
10061 -01 -5 6.89E-16 
26140-60-3 5.05E-15 

ts 
Lbloal 

5.20E-12 
1.82E-20 
6.37E-16 
1.32E-14 
1.37E-14 
9.70E-15 
4.33E-15 
1.72E-14 
3.SOE-12 
6.37E-16 
2.03E-15 
2.61E-14 
1.59E-15 
1.59E-15 
9.69E-15 
2.10E-1 4 
1.89E-20 
1.59E-15 
2.62E-14 
3.32E-16 
6.46E-16 
8.96E-15 
7.30E-14 
1.62E-15 
6.53E-16 
1.59E-15 
6.36E-16 
1.59E-15 
6.37E-16 
2.28E-14 
1.59E-15 
1.59E-15 
1.59E-15 
1.17E-14 
1.61E-15 
5.21E-15 
1.70E-14 
6.36E-16 
1.46E-20 
1.04E-14 
1.31E-12 
2.64E-20 
9.71E-15 
1.09E-14 
1.45E-14 
9.70E-15 
9.71E-15 
5.27E-22 
9.71E-15 
2.26E-15 
6.38E-16 
9.71E-15 

U,/oav 
2.57E-03 
9.00E-12 
3.15E-07 
6.54E-06 
6.76E--06 
4.80E--06 
2.14E--06 
8.49E--06 
1.73E-03 
3.15E-07 
1.00E-06 
1.29E-05 
7.87E-07 
7.88E-07 
4.SOE-06 
1.04E-05 
9.37E-12 
7.87E-07 
1.30E-05 
1.64E-07 
3.20E-07 
4.«E-06 
3.61E-05 
8.00E-07 
3.23E-07 
7.87E-07 
3.15E-07 
7.89E-07 
3.15E-07 
1.13E-05 
7.87E-07 
7.89E-07 
7.88E-07 
5.77E-06 
7 .95E-07 
2.SSE--06 
8.43E--06 
3.15E-07 
7.20E-12 
5.14E-06 
6.48E-04 
1.30E-11 
4.SOE--06 
5.41E-06 
7.16E-06 
4.SOE--06 
•.SOE-06 
2.61E-13 
4.81E--06 
1.12E--06 
3.16E-07 
4.81E-06 

MUday 
1.17E-06 
4.09E-15 
1.43E-1 0 
2.97E-09 
3.07E-09 
2.16E-09 
9.75E-10 
3.86E-09 
7.88E-07 
1.43E-10 
4.56E-10 
5.88E-09 
3.SBE-10 
3.SSE-10 
2.16E-09 
4.72E-09 
4.26E-15 
3.56E-10 
5.89E-09 
7.46E-11 
1.45E-10 
2.02E-09 
1.64E-06 
3.64E-10 
1.47E-10 
3.SBE-10 
1.•3E-10 
3.58E-10 
1.43E-1 0 
5.13E-09 
3.SBE-10 
3.SSE-10 
3.SBE-10 
2.62E-09 
3 .61E-10 
1.17E-09 
3.83E-09 
1.43E-10 
3.27E-1 5 
2.34E-09 
2.94E-07 
5.93E-15 
2.18E-09 
2.46E-09 
3.26E-09 
2.16E-09 
2.18E-09 
1.19E-16 
2.18E-09 
5.0SE-10 
1.•4E-10 
2.19E-09 

Ill 

24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

6ciscous 
moll\. 

O.OOE.00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
0.00E+OO 
0.00E+OO 
0.00E+OO 

Ci/-
6.28E--06 
3.08E-09 
2.49E-13 
2.17E-07 
3.40E-10 
4.30E-12 
9.77E-11 
6.96E-08 
1.64E-11 
1.77E-09 
2.62E-10 
5.63E--06 
1.13E-08 
5.90E-11 
2.52E-12 
1.19E-11 
1.06E-10 
2.79E-11 
U9E-10 
2.57E-15 
l .09E-09 
1.32E-08 
5.09E-12 
3.36E-07 
7.81E-10 
8.33E-14 
6.82E-12 
3.54E-13 
8.52E-15 
1.17E-14 
2.01E-13 

g/MC 
1.35E-05 
4.73E-14 
1.66E-09 
3.«E-08 
3.56E-08 
2.53E-06 
1. 13E-06 
4.47E-08 
9.12E--06 
1.66E-09 
5.26E-09 
6.SOE-08 
4.14E-09 
4.15E-09 
2.52E-08 
5.46E-08 
•.93E-14 
•.14E-09 
6.82E-08 
8.63E-10 
1.66E-09 
2.33E-08 
1.90E-07 
•.21E-09 
1.70E-09 
•.14E-09 
1.66E-09 
4.15E-09 
1.66E-09 
5.94E-08 
4.14E-09 
• .15E-09 
•.14E-09 
3.04E-06 
•.18E-09 
1.36E-08 
•.43E-08 
1.66E-09 
3.79E-14 
2.71E-08 
3.41E-06 
8.86E-14 
2.53E-08 
2.85E-08 
3.77E-08 
2.53E-08 
2.53E-08 
1.37E-15 
2.53E-08 
5.88E-09 
1.66E-09 
2.53E-08 

U,/dov 
0.00£,00 
O.OOE+OO 
O.OOE+OO 
O.OOE.00 
O.OOE.00 
O.OOE+OO 
O.OOE+OO 
O.OOE.00 
O.OOE+OO 

U,/dav 
1.45E-07 
1.98E-12 
2.75E-15 
1.07E-10 
6.62E-16 
1.88E-16 
2.66E-15 
1.77E-12 
2.07E-16 
1.4SE-14 
1.19E-15 
1.29E-12 
1.42E-07 
2.29E-15 
7.87E-12 
1.54E-15 
3.76E-12 
2.71E-13 
1.GOE-14 
1.«E-1 5 
2.31E-1 5 
1.IOE-12 
9.88E-13 
5.37E-12 
1.02E-10 
1.67E-09 
1.56E-12 
1.26E-13 
6.69E-12 
3.99E-13 
1.32E-09 

Total•~ 
U,/dov 

2.52E-09 
2.52E-09 
3.0SE-19 
3.13E-19 
1.54E-19 
3.93E-19 
3.37E-19 
2.77E-19 
2.97E-19 

Tatal llod. ~ Ill 
Ci/L 

5.70E-15 
1.66E-18 
1.43E-22 
4.24E-16 
1.83E-19 
2.30E-21 
5.22E-20 
1.75E-16 
8.84E-21 
9.69E-19 
1.47E-19 
4.89E-15 
1.54E-17 
6.79E-20 
1.36E-21 
6.44E-21 
5.74E-20 
1.51E-20 
4.0SE-19 
1.40E-24 
5.94E-19 
7.22E-18 
2.94E-21 
1.84E-16 
4.56E-19 
4.48E-23 
3.65E-21 
1.98E-22 
4.68E-24 
6.63E-24 
1.14E-22 

MUday 
1.15E-12 
1.15E-12 
1.40E-22 
1.42E-22 
7.02E-23 
1.79E-22 
1.53E-22 
1.26E-22 
1.35E-22 

Ci/-
1.07E-OS 
3.10E-09 
2.67E-13 
7.93E-07 
3.«E-10 
4.30E-12 
9.78E-11 
3.29E-07 
1.66E-11 
1.82E-09 
2.7SE-10 
9.16E-06 
2.89E-08 
1.27E-10 
2.54E-12 
1.21E-11 
1.0BE-10 
2.84E-11 
7.59E-10 
2.62E-15 
I .IIE-09 
1.35E-08 
5.51E-12 
3.45E-07 
8.54E-10 
8.40E-14 
6.84E-12 
3.71E-13 
9.15E-15 
1.28E-14 
2.13E-13 

g/HC 
1.33E-11 
1.33E-11 
1.62E-21 
1.65E-21 
8.13E-22 
2.07E-21 
1.77E-21 
1.46E-21 
1.56E-21 

U,/-
3.65E-07 
2.00E-12 
2.95E-15 
3.92E-10 
6.69E-18 
1.88E-16 
2.66E-15 
8.34E-12 
2.10E-16 
1.48E-14 
1.25E-15 
2.10E-12 
3.61E-07 
4.93E-15 
7.94E-12 
1.SSE-15 
3.82E-12 
2.76E-13 
1.62E-1 4 
1.47E-15 
2.37E-15 
l .13E-12 
1.07E-12 
5.51E-12 
1.11E-10 
1.68E-09 
1.56E-12 
1.32E-13 
9.34E-12 
4.36E-13 
1.40E-09 
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S1N0111-,. , 
S1NOl!I Nome , 
Configurotion; 
s:.:.,, tlato2 I Time: 

R:.,, Data File : 

Sn--o Properties 
Voriohlc Value 
Oensitv 1.02E-03 
Enthalpy -1.40E+07 
Mass flow 1.83E+04 

HOE+-05 
Volumetric Flow 3.59E+04 

U9E+03 
Molar Flow 6.70E+OZ 
Molecular Weiahl 2.74E+01 
Pressure t .02E+03 
Tern:Jar.lture 5.72E+01 
Na Molaritv O.OOE+OO 
oH -2.41E+OO 
Total TRU 1.54E-17 
Total Activitv 2.24E-09 

U>fflllOfleM --- --
Untt onol/l 

Total 1.68E-1< 
Aa" 1.45E-21 
AJ "' 1.76E-17 ., 6.40E-21 
R"' 7.0SE-17 
ea· 1.33E-2 1 
Ri•J 1.SBE-21 
Ca"' 2.34E-19 
C" a"' 2.48E-21 
Co"' 5.93E-20 
<"r J.57E-18 
co O.OOE+OO 
co. 5.77E-17 
-r . 1.<2E-17 
c,' 4.26E-19 
,r,, •2 2.45E-21 
F 1.70E-1B •.. , 7.76E-20 
H,O 0.00E+OO 
H-.0/b\ O.OOE+OO .,. 8.0BE-30 
HCL O.OOE+OO 
HC03- 7.93E--41 
H2C03 O.OOE+OO 
HF O.OOE+OO 
1Hn"2 5.14E-18 
HNO. 0.00E+OO 
II<" 6.49E-1B 
lla· 1 6.B1E-22 
li t 3.68E-19 
~ ·• 2.02E-20 
.u. ·' 2.19E-20 
Mno · O.OOE+OO 
N 8.70E-35 

'Na" 1.95E-16 
NH3 1.60E-14 
NH<+ 3.84E-1B 
J,J j'"l 3.SSE-20 
NO O.OOE+OO 
NO. O.OOE+OO ,_ 3.82E-17 -~- 6.99E-17 
0. 4.61E.J7 
o- O.OOE+OO 
,~ 3.88E-17 

,~,., ... 2.81E-16 
Ph* 2 9.01E-21 
Pd"' 6.97E-22 
PO . 7.19E-19 
Resin O.OOE+OO 
~h•' 6.74E-22 
,Ru"' 1.00E-21 
Is:•• O.OOE+OO 
Si02 1.36E-I9 
SiO .. 1.04E-31 
ISO. O.OOE+OO 
so · 1.72E-18 
s,' 3.66E-22 
Sucrose O.OOE+OO 
in·• 1.12E-21 , .. , •.18E-21 , ... 3.09E-21 

LVl'I B 
Coustlc scnbb«r off;as discharge to sta<:k 
IAAQ-05-0049 .OCJnf 
12/14/200!! - J,42 ,25 PM 

24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

H:\ACM v3.1\MRQ-05- 0049\MIIQ_0!5_0049A_S-.av 

Units 

"'"-' 
BTU/hr 
Lt,/hr 

Lb/day 
GPM _, __ . 

l.bmol/hr 
Lbll.bmol 

mbM 
C 

moVL 
DH 
Ci/L 
CVL 

Ll>/gal 

4.7<E-15 
1.31E-21 
3.96E-18 
4.00E-21 
6.36E-18 
UJE-21 
2.75E-21 
7.83E-20 
2.33E-21 
6.93E-20 
1.06E-18 
0.00E+OO 
2.12E-17 
7.12E-18 
1.BSE-19 
1.30E-21 
2.69E-19 
3.B2E-20 
O.OOE+-00 
O.OOE+OO 
6.BOE-32 
O.OOE+-00 
<.04E--41 
0.00E+-00 
O.OOE+OO 
8.60E-18 
O.OOE+-00 
2.12E-18 
7.B9E-22 
2.13E-20 
4.IOE-21 
1.0IE-20 
O.OOE+OO 
2.0JE-35 
3.75E-17 
2.28E-15 
2.28E-15 
1.74E-20 
O.OOE+OO 
O.OOE+OO 
1.47E-17 
3.61E-l7 
1.23E-37 
O.OOE+OO 
5.SOE-18 
3.99E-17 
1.56E-20 
6.19E-22 
5.70E-19 
O.OOE+OO 
5.79E-22 
B.45E-22 
O.OOE+OO 
6.BOE-20 
7.97E-32 
O.OOE+OO 
1.38E-18 
2.67E-22 
O.OOE+OO 
4.47E-22 
2.28E-21 
2.35E-21 

( 

( 
( 

does not include solid phase) 

does not include solid phase) 
does not include solid phase) 

Solid t.olNI 

Lb/day U,/day 

1.27E-07 3.71E+OO 
ti.lOE·1' 8.62E-10 
, .u,c-1u 4.1JE-07 
2.utc•13 1.43E--08 
UOC-lU 3.19E-06 
7.,ut;-14 2.4EE-11 
1.42C-13 7.69E-10 
• -~C-l;t 9.78E--07 
1.,u•-13 4.12E-09 
J.OOC·12 9.09E-11 
5.<0E-11 7.97E-14 
U .1"Ut;TV\,I O.OOE-+00 
t_OOE.09 O.OOE+OO 
J,bOC-lU 3.87E-10 
9.54E-12 1.95E-07 
0 . ,.::1::•14 1.29E-10 
1.a,c-11 1.22E-15 
1.c,c-12 2.59E--07 
u.~•= O.OOE+OO 
UWC'VU O.OOE+-00 
J.01C·2' O.OOE+OO 
U-=•= O.OOE+OO 
2.=•-JJ 3.16E-23 
u.uu•= O.OOE+OO 
O.we= O.OOE+-00 
4 .-. .. c::-10 1.48E--02 
u .uu._·""'u O.OOE+OO 
1,U><•1Q 1.76E-06 
4 .u,c::-14 9.94E-13 
1.10t-12 5.34E--07 
, _ 1'C·lJ 8.21E-07 
5.Lu•-13 3.67E-09 
u.uuc= O.OOE+OO 
1.uoe-27 0.00E+OO 
1.>4C-<JS 8.2•E-06 
.100-UI O.OOE+OO 

2.wc-11 1.44E-18 
boe-13 1.25E-08 
u.uuc= O.OOE+OO 
U.uuc= O.OOE+OO 
/ .;JQc::•1 U 3.41E-15 
1.ort:.~ 2.62E-15 
l:L~c::-JO O.OOE+OO 
u . .,.., ... ...-.,.., 2.22E+OO 
2."4C·10 1.04E-14 
, .uoc-<J• O.OOE+OO 
O.U<C·1J 4.0lE-09 
,~uc•14 1.19E-12 
2,!MC-11 8.26E-07 
u.uuc= O.OOE+OO 
2.Wb14 1.21E-1 1 
4.J/0•14 3.41E-08 
u ,uuc= 1.48E+OO 
J.01C·12 2.58E-06 
4.12E-2< 1.39E-21 
u.uu•= O.OOE+OO 
7. IC-11 1.33E-12 
1,JOC-14 1.0SE-11 
O.wc-ow O.OOE+OO 
2 .JIC::• 14 2.87E-10 
1, lOC· IJ 6.95E--07 
1 ,-' • c::•l;.) 2.•9E-07 

6oscous [IJ 

onol/l Lb/day 

3.73E-02 4.40E+05 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O,OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+oo O.OOE+OO 
3.89E-07 4.70E+OO 
7.85E.Jl4 U9E+04 
0.00E+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO 0.00E+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
6.37E-03 4.94E+04 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
2.44E-07 3.83E+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO 0.00E+OO 
3.22E-08 2.77E.Jl1 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO 0.00E+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
2.JSE-02 2.84E+OS 
O.OOE+OO O.OOE+OO 
2.70E-06 1.98E+01 
O.OOE+OO O.OOE+OO 
O.OOE+OO 0.00E+OO 
1.73E-05 2.23E+02 
1.58E-06 3.12E+01 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
6.65E--03 9.17E+04 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
1.61E-08 4.44E-01 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 

Total~ 

Lb/day 

<.40E+05 
8.62E-10 
4.13E-07 
1.43E-08 
3.19E-06 
2.47E-11 
7.69E-10 
9.78E.Jl7 
4.12E.Jl9 
9.<SE-11 
5.47E-11 
<.70E+OO 
1.49E+04 
7.54E-10 
t .95E-07 
1.29E-10 
1.39E-11 
2.59E.Jl7 
4.94E+04 
O.OOE+OO 
3.51E-24 
3.BJE+OO 
3.16E-23 
O.OOE+OO 
2.77E-01 
1.48E-02 
O.OOE+OO 
1.76E-06 
1.03E-12 
5.34E-07 
8.21E-07 
3.67E-09 
O.OOE+OO 
2.84E+05 
8.24E-06 
1.98E+01 
2.99E-t1 
1.25E-08 
2.23E+02 
3.12E+01 
7.58E-10 
1.87E-09 
9.17E+04 
2.22E+OO 
2.84E-10 
2.06E-09 
4.02E-09 
1.22E-12 
8.26E-07 
0.00E+OO 
1.21E-11 
3.41E-08 
1.48E+OO 
2.SBE-06 
1.39E-21 
4.«E-01 
7.24E-11 
I .OSE-11 
O.OOE+OO 
2.87E-10 
6.95E-07 
2.49E-07 

mt/day 
2.00E+-02 
3.92E-13 
1.88E-10 
6.StE-12 
1.45E-09 
1.12E-14 
3.SOE-13 
4.«E-10 
1.87E-12 
4.29E-14 
2.4BE-1< 
2.l 3E-03 
6.76E+OO 
3.43E-13 
8.86E-11 
5.88E-14 
6.31E-1 5 
1.18E-10 
2.25E+Ot 
O.OOE+-00 
t .60E-27 
1.74E-03 
1.44E-26 
O.OOE+-00 
1.26E.Jl4 
5.72E-06 
O.OOE+-00 
8.02E-10 
4.70E-16 
2.43E-10 
3.73E-1 0 
1.67E-12 
0.00E+-00 
1.29E+02 
3.7•E-09 
B.99E.Jl3 
1.36E-t< 
5.69E-12 
1.01E-01 
1.42E-02 
3.45E-13 
B.49E-13 
<.17E+01 
1.0tE-03 
l .29E-13 
9.38E-1J 
1.83E-12 
5.56E-16 
3.75E-10 
O.OOE+-00 
5.52E-15 
1.55E-11 
6.73E.Jl4 
1.17E-09 
5.32E-25 
2.02E.Jl4 
3.29E-1' 
4.79E-1 5 
O.OOE+OO 
1.31E-13 
3.16E-10 
1.13E-10 

g/MC 
2.31E+03 
4.54E-I2 
2.17E-09 
7.SJE-1I 
1.68E-08 
1.30E-13 
4.05E-12 
5.14E-09 
2.17E-11 
4.97E-13 
2.88E-13 
2.47E-02 
7.83E+01 
3.97E-12 
1.0JE-09 
6.81E-13 
7.30E-14 
1.36E-09 
2.60E+02 
0.00E+-00 
1.BSE-26 
2.02E-02 
1.66E-25 
0.00E+-00 
1 . .SE-03 
7.TTE.JlS 
O.OOE+OO 
9.28E-09 
5.44E-15 
2.81 E-09 
4.32E.Jl9 
1.93E-11 
O.OOE+OO 
1.49E+03 
4.JJE-08 
1.04E-01 
1.57E-13 
6.59E-11 
1.17E+OO 
1.64E-01 
3.99E-12 
9.82E-12 
4.82E+02 
1.17E.Jl2 
1.49E-12 
1.09E-11 
2.12E-11 
6.«E-15 
4.JSE-09 
O.OOE+OO 
6.39E-1' 
1.79E-10 
7.79E-03 
1.36E-08 
7.31E-24 
2.34E-03 
3.81E-1 3 
5.54E-I4 
O.OOE+-00 
1.51E-12 
3.65E-09 
1.31E-09 
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c-nts 1~ .. 0UI c- Saiki Como 
Unit moVL U,/ ool U,/d<tv U,/dov 
Total 3.24E-20 2.38E-20 1.23E-12 6.07E-07 
C-0 · 3.2•E-20 2.36E-20 1.23E-12 6.07E--07 
Fonnate •.08E-27 U3E-27 7.91E-20 2.40E-12 
Acetate 3.16E-27 1.56E-27 8.0•E-20 2.•• E-12 
Glvcolate 2.10E-26 1.32E-26 6.BOE-19 2.0SE-11 
IOA 1.11E-26 1.24E-26 6.39E-19 1.9•E-11 
Citrate 1.02E-27 1.63E-27 8.«E-20 2.56E-12 
HEOTA 9.S•E-26 2.22E-25 1.14E-17 3.•7E-10 
EOTA 1.15E-26 2.BOE-26 1.«E-18 •.38E-11 

Rod. Rod . - 1-M'M Rad . --u1 
IJftlt Ci/I. Ci/- U,/- Ci/I. 
Total 1.01E-16 1.98E--08 5.32E-11 2.24E--09 

"•- 1.37E-20 2.67E-12 1.72E-15 1.32E-17 

'"•- 8.9•E-2• 1.75E-15 1.93E-17 8.58E-21 
"r: 5.58E-17 1.09E-08 5.39E-12 1.86E--09 

"'Co U3E-21 3.58E-13 6.98E-19 4.82E-18 

'"rem 1.47E-24 2.88E-16 1.26E-20 6.01E-22 
' ~r.m 3.•9E-23 6.82E-15 1.86E-19 1.42E-20 
incs 2.96E-21 5.78E-13 1.47E-17 2.12E-15 
"'Fu 1.0JE-22 2.01E-1• 2.55E-19 3.93E-20 
" 'Eu 2.13E-20 4.17E-12 3.•0E-17 6.1•E-18 

'"•· 6.17E-21 1.21E-12 5.•7E-16 2.35E-18 

I'>< 4.06E-17 7.93E-09 1.62E-15 3.62E-10 

"' 1.55E-20 3.02E-1 2 3.TTE-11 4.60E-13 

~·" 3.JOE-20 6.46E-12 2.51E-16 1.56E-16 
U1No 1.08E-23 2.11E-15 6.61E-15 4.1•E-21 
1-Pu 6.12E-23 1.20E-14 1.S•E-18 2.J•E-20 ,.-,,., 8.46E-22 1.65E-13 5.88E-15 3.23E-19 

"'Pu 2.19E-22 4.29E-14 4.16E-16 8.38E-20 
l0p11 4.60E-21 9.00E-1 3 1.93E-17 1.76E-18 
"'Pu 2.32E-26 4.S•E-18 2.S•E-18 8.86E-2• , .. ,,_ 1.27E-20 2.49E-12 5.28E-18 1.21E-16 
15 1.c:;m 1.79E-19 3.49E-11 2.93E-15 1.19E-18 
"'Sn 2.02E-22 3.96E-1 4 7.68E-15 7.71 E-20 
'°Sr •.«E-18 8.68E-10 1.39E-14 3.38E-15 
,~- 3.51E-20 6.87E-12 8.9•E-13 8.81E-1 5 
1-rh 3.29E-25 6.42E-17 1.29E-12 1.50E-23 

'"'ti 1.10E-23 2.14E-15 •.90E-16 •.23E-21 

'"' 7.77E-24 1.52E-15 5.•0E-16 2.96E-21 ,,~ 3.0SE-25 5.99E-17 6.11 E-14 1.17E-22 ,-~ 5.25E-25 1.03E-18 3.50E-15 2.00E-22 

"" 6.07E-24 1.19E-15 7.79E-12 2.31E-21 
(1) All radionucJrdes 1n gaseous sWams are assumed lo eXJst as solid partteulate. 

o.s·- 1.-ntUIK" • .-.IIT'I: 

Unit moVL 
Total 4.80E-07 
50-32-8 4.97E-17 
56-2:}-5 O.OOE+-00 
57-14-7 2.85E-11 
58-90-2 1.58E-11 
59-89-2 2.71E-17 
60-35-5 2.21E-09 
62-75-9 8.98E-10 
64-19-7 1.89E-14 
71-4:}-2 O.OOE+-00 
75-05-8 5.33E-13 
75-12-7 1.79E-08 
76-15-3 O.OOE.00 
79-01-6 O.OOE.00 
6;.32-9 3.22E-18 
84-66-2 1.12E-09 
84-74-2 2.11E-17 
87-66-3 O.OOE.00 
88-a9-1 3.53E-09 
91 -20-3 1.99E-16 
95-50-1 1.•7E-20 
96-86-2 1.•3E-11 
100-21-0 6.87E-16 
101-84-8 3.23E-19 
106-9;.• 2.S•E-1 9 
106-97-8 O.OOE+-00 
106-99-0 O.OOE+-00 
108-87-2 O.OOE+OO 
108-86-3 O.OOE+OO 
106-95-2 •.19E--09 
110-54-3 O.OOE.00 
110-82-7 O.OOE+-00 
111-84-2 O.OOE+-00 
120-12-7 2.05E-19 
120-82-1 6.20E-21 
122-39-4 5.•7E-18 
126-7;.8 1.50E--09 
127-16-4 O.OOE.00 
129-00-0 3.62E-18 
132-64-9 1.39E-15 
1«-62-7 4.•SE-07 
19;.39-5 2.01E-21 
206-44-0 1.27E-17 
206-9&-8 1.88E-14 
603-34-9 4.09E-11 
821-64-7 2.13E-17 
1321-64-8 1.86E-18 
1336-36-3 5.03E-23 
3697-24-3 1.14E-17 
4170-30-3 7.14E-12 
10061-01-5 3.48E-23 
26140-60-3 7.55E-16 

Lblaal 
3.61E-07 
1.05E-16 
O.OOE+-00 
1.43E-11 
3.05E-11 
2.63E-17 
1.09E--09 
5.55E-10 
9.•7E-1 5 
O.OOE+-00 
1.83E-1 3 
6.71 E-09 
O.OOE.00 
O.OOE.00 
4.15E-18 
2.07E-09 
4.91E-17 
O.OOE+-00 
6.75E-09 
2.12E-18 
1.BOE-20 
1.«E-11 
9.53E-16 
•.59E-19 
•.•5E-19 
O.OOE.00 
0.OOE+-00 
O.OOE+-00 
O.OOE+OO 
3.29E-09 
O.OOE+-00 
O.OOE+-00 
O.OOE+-00 
3.0•E-19 
9.39E-21 
7.72E-18 
3.32E--09 
O.OOE.00 
6.11E-18 
1.95E-15 
3.37E-07 
4.63E-21 
2.15E-17 
2.39E-14 
8.38E-11 
2.32E-17 
4.66E-18 
1.35E-22 
2.31E-17 
4.18E-12 
3.22E-23 
1.•5E-17 

U,/d<tv 
1.86€.01 
5.41E-09 
O.OOE+OO 
7.39E-04 
1.58E--03 
1.36E-09 
5.64E-02 
2.87E-02 
•.89E-07 
O.OOE+-00 
9.«E-06 
H7E-01 
O.OOE+-00 
O.OOE.00 
2.14E-10 
1.07E-01 
2.53E-09 
O.OOE+-00 
3.•9E-01 
1.10E-10 
9.31E-13 
7.42E-04 
4.92E-08 
2.37E-11 
2.30E-11 
O.OOE+-00 
O.OOE+-00 
O.OOE+-00 
O.OOE+-00 
1.70E-01 
O.OOE+-00 
O.OOE+-00 
O.OOE+-00 
1.57E-11 
•.85E-13 
3.99E-10 
1.72E-01 
O.OOE.00 
3.16E-10 
1.01E--07 
1.74E+01 
2.39E-13 
1.11E--09 
1.23E-06 
4.33E-03 
1.20E--09 
2.41E-10 
6.98E-15 
1.19E--09 
2.16E-04 
1.66E-15 
7.49E-10 

MUday 
8.47E-03 
2.46E-12 
O.OOE+-00 
3.36E-07 
7.17E-07 
6.17E-1 3 
2.56E-05 
1.JOE-05 
2.22E-1 0 
O.OOE+OO 
4.29E-09 
1.58E-04 
O.OOE+OO 
O.OOE.00 
9.74E-14 
4.86E-05 
1.15E-12 
O.OOE.00 
1.58E-04 
•.99E-1• 
•.23E-16 
3.37E-07 
2.24E-11 
1.08E-1 4 
1.05E-1• 
O.OOE.00 
O.OOE+-00 
O.OOE+-00 
O.OOE.00 
7.72E-05 
O.OOE+-00 
O.OOE+-00 
0.00E+OO 
7.14E-15 
2.20E-1 6 
1.81E-13 
7.81E--05 
O.OOE+-00 
1.•• E-13 
4.57E-11 
7.91E-03 
1.09E-16 
5.05E-1 3 
5.60E-10 
1.97E-06 
5.•• E-13 
1.09E-13 
3.17E-18 
5.43E-13 
9.81E-08 
7.56E-19 
3.41E-13 
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Gaseous 
moll\. 

O.OOE•OO 
O.OOE.00 
0.00E.00 
O.OOE.00 
O.OOE.00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

c11-
•.39E-01 
2.58E-09 
1.68E-12 
3.64E-01 
9.•1E-1 0 
1.18E-13 
2.77E-12 
•.1•E-07 
7.69E-12 
1.59E-09 
4.60E-10 
7.•7E-02 
8.99E-05 
3.06E-08 
8.10E-13 
4.58E-12 
6.32E-1 1 
1.64E-11 
3.•• E-10 
1.73E-15 
2.37E-08 
2.J•E-10 
1.51E-11 
6.61E-07 
1.72E-06 
2.93E-15 
8.27E-13 
5.79E-13 
2.28E-14 
3.91E-1• 
4.52E-13 

glsec 
9.81 E-02 
2.BSE-11 
O.OOE+-00 
3.89E-06 
8.JOE-06 
7.14E-12 
2.97E-04 
1.51E-04 
2.57E-09 
O.OOE.00 
4.96E-08 
1.82E-03 
O.OOE.00 
O.OOE.00 
1.13E-12 
5 62E-04 
1.33E-11 
O.OOE.00 
1.83E-03 
5.77E-13 
4.90E-15 
3.90E-06 
2.59E-10 
1.25E-13 
1.21E-13 
O.OOE+-00 
O.OOE+-00 
O.OOE+-00 
O.OOE+-00 
8.93E-04 
0.00E+OO 
O.OOE+-00 
O.OOE.00 
8.27E-14 
2.55E-15 
2.10E-12 
9 OJE-04 
OOOE.00 
1.66E-1 2 
5.29E-1 0 
9.16E-02 
1.26E-15 
5.85E-12 
6.48E-09 
2.28E-05 
6.29E-12 
1.27E-12 
3.67E-17 
6.28E-12 
1.14E-06 
8.75E-18 
3.9•E-12 

U,/dov 
O.OOE•OO 
O.OOE.00 
0.00E.00 
O.OOE.00 
O.OOE.00 
O.OOE-+-00 
O.OOE.00 
O.OOE.00 
O.OOE+-00 

u,1-
1.30E-03 
1.66E-12 
1.85E-1• 
1.80E-04 
1.83E-15 
5.13E-16 
7.56E-17 
1.05E-11 
9.75E-17 
1.JOE-14 
2.09E-15 
1.71 E--08 
1.12E-03 
1.19E-12 
2.53E-12 
5.89E-16 
2.24E-12 
1.59E-13 
7.36E-15 
9.70E-16 
5.0JE-14 
1.96E-14 
2.93E-12 
1.0SE-11 
2.24E-07 
5.87E-11 
1.89E-1 3 
2.06E-13 
2 33E-1 1 
1.33E-12 
2.97E-09 

Total ~ 
U,/dov 

6.07E-07 
6.07E--07 
2.•0E-12 
2.«E-12 
2.0SE-11 
1.9•E-11 
2.56E-12 
3.•7E-10 
4.38E-11 

Total Rod. --Ill 
Ci/l 

2.24E-09 
1.32E-17 
8.58E-21 
1.86E--09 
4.82E-18 
6.0JE-22 
1.•2E-20 
2.12E-15 
3.9•E-20 
8.16E-18 
2.36E-18 
3.82E-10 
4.60E-13 
1.56E-16 
4.15E-21 
2.35E-20 
3.24E-19 
8.•0E-20 
1.76E-18 
8.89E-24 
1.21 E-16 
1.37E-1 8 
7.73E-20 
3.39E-15 
8.81E-15 
1.53E-23 
4.24E-21 
2.97E-21 
1.17E-22 
2.00E-22 
2.32E-21 

MUday 
2.76E-10 
2.76E-10 
1.09E-15 
1.11E-15 
9.37E-15 
6.81E-15 
1.16E-15 
1.58E-13 
1.99E-14 

Cl/dov 
4.39E-01 
2.SSE-09 
1.68E-12 
3.64E--01 
9.42E-1 0 
1.18E-1 3 
2.78E-12 
4.14E-07 
7.71E-12 
1.59E-09 
4.61E-10 
7.•7E-02 
8.99E-05 
3.06E--08 
8.12E-1 3 
4.59E-12 
6.33E-11 
1.64E-11 
3.•5E-1 0 
1.7•E-1 5 
2.37E-08 
2.69E-10 
1.51E-11 
6.62E-07 
1.72E-06 
3.00E-1 5 
8.30E-13 
5.81E-13 
2.29E-14 
3.92E-14 
4.53E-1 3 

g/MC 
3.19E--09 
3.19E--09 
1.26E-1• 
1.28E-1• 
1.0BE-13 
1.02E-13 
1.J•E-1• 
1.82E-12 
2.30E-13 

Lb/dov 
1.JOE-03 
1.66E-12 
1.85E-1 4 
1.BOE-04 
1.S•E-15 
5.14E-18 
7.58E-17 
1.05E-11 
9.78E-17 
1.JOE-14 
2.09E-15 
1.71 E--08 
1.12E-03 
1.19E-1 2 
2.S•E-12 
5.91E-16 
2.25E-12 
1.59E-13 
7.36E-15 
9.73E-16 
5.03E-14 
2.25E-14 
2.93E-12 
1.0SE-11 
2.24E--07 
6.00E-11 
1.90E-13 
2.0SE-13 
2.33E-11 
1.J•E-12 
2.97E-09 
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Smamt-unbc, : -~= Conf igurotion : 
Run DatE I Tiine : 

HOl'3I 
Stack extractiot'I fcan discharge to stack 
MIIQ-0!!-0049. aanf 
JZ/14/200!! - 1:42:25 PM 

24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

R1.11 bat a File : H: V.CM v3. I \MIIQ-0!!- 0049\Mll~05_0049A_Stnoins .csv 

Smaml'!'o,-ma 
Variable Voluc Vnits 

~~;.:ne:~=•~,.,.
1 
- --+--;_;":;"'~"~:S=--1--- ,'1,>""-- -j (does nol include solid phase) 

Mass Flow 1--- ! ~:~~9:~~=
5
_ .,__~=---< 

Volumetric Flow 3.0i C+04 (does not include solid phase) 

,_ 
Unit 

Total 
IAo• 1.,., , •.. , 
le·• , •.. , 
1Bi"3 

1..-.-, 
C.-:1 2 

r-~·• 
lr.r 
co 
co. 
co.· 
lr-, •l 
r,,, ,,. •.. , 
tt,0 
H.O<bl ..,. 
HCL 
HCC:.. 
H2C03 
HF 
Mn•2 

HNO, 
I(" 

, .. , .. 
u,,, 
Mn"' 
Mno · 
N, 
No" 

NH3 
NH4_.. 
1Nt2 

NO 
M.>, 
N(\ . 

NO " 
10. 
In-
OH-

lm , 11.,· 
Ph•2 

IPd., 
PO ~ 
Resin ., .. , 
Ru "' ,, .. 
Si02 
SiO""" 
,-~ 
so ·' 
:s,·• 
Sucrose 
11 ·•• 
12n·• 
7, ' 

4.02E+03 (does not include solid phase) 
4.26E+02 
2.79E+01 
9.86E+02 
1.46E+02 
O.OOE+OO 
-3.18E+OO 
1.45E-17 

·---~ 
IIIOI/L 

6.89E-14 
2.97E-24 
3.99E-20 
1.45E-23 
2.23E-20 
3.0JE-24 
3.21E-24 
2. t7E-22 
4.59E-24 
4.93E-20 
1.09E-19 

6.50E-112 
O.OOE+OO 
5.87E-21 
1.93E-20 
5.02E-24 
4.29E-21 
6.40E-20 
O.OOE+OO 
O.OOE+OO 
t .93E-21 
O.OOE+OO 
5.53E-22 
O.OOE+OO 
O.OOE+OO 
1.0SE-19 
0.00E+OO 
1.36E-20 
3.0JE-25 
2.47E-22 
4.60E-23 
4.99E-23 
O.OOE+OO 
2.33E-14 
1.56E-17 
3.SOE-14 
1.52E-20 
8.72E-21 
4.09E-37 
5.77E-50 
B.66E-20 
1.16E-17 
7.52E-15 
O.OOE+OO 
6.63E-1 8 
B.84E-20 
1.83E-23 
3.02E-25 
1.63E-21 
O.OOE+OO 
2.74E-25 
2.26E-24 
O.OOE+OO 
3.0BE-22 
2.36E-34 
6.22E-53 
3.89E-21 
1.02E-24 
O.OOE+OO 
4.58E-25 
9.51E-24 
7.01 E-24 

C 
mol/l 

H 
Ci/l 
CVL 

Lb/gal 

1.SJE-14 
2.67E-24 
8.98E-21 
9.09E-2• 
2.0t E-21 
3.47E-24 
5.59E-24 
7.27E-23 
4.31 E-24 
5.77E-20 
3.23E-20 
1.52E-112 
O.OOE+OO 
2.94E-21 
8.37E-21 
2.66E-24 
6.SOE-22 
2.98E-20 
O.OOE+OO 
O.OOE+OO 
1.62E-23 
O.OOE+OO 
2.82E-22 
O.OOE+OO 
O.OOE+OO 
t .76E-19 
O.OOE+OO 
4.45E-2 1 
3.51E-25 
1.43E-23 
9.32E-24 
2.29E-23 
O.OOE+OO 
5.45E-15 
3.00E-18 
5.40E-15 
5.40E-15 
4.27E-21 
1.0JE-37 
2.22E-50 
3.33E-20 
8.00E-18 
2.01E-15 
O.OOE+OO 
9.42E-19 
1.25E-20 
3.17E-23 
2.68E-25 
1.29E-21 
O.OOE+OO 
2.36E-25 
1.91E-24 
O.OOE+OO 
1.55E-22 
1.B1E-34 
3.32E-53 
3. t2E-21 
7.47E-25 
O.OOE+OO 
1.83E-25 
5.19E-24 
5.34E-24 

Solid ---
Lb/ doy Lb/ doy 

5.57E--07 2.99E+OO 
. lOt:-10 6.73E-11 

3o:-tr -13 8.09E-10 
, ... t::-16 7.39E-12 
8.1.tc-14 1.90E-09 
1.= c -10 6.29E-12 
2.42E-16 1.88E-10 
J. 14t::-1> 6.76E-11 
, . ..,t::-16 4.64E-10 
2.50E-12 8.33E-1 4 
1.40t::-1' 3.92E-14 

6.57E-10S O.OOE+OO 
U .UVC TVU O.OOE+OO 
1..uc-13 2.23E-12 
J.62t-1 J 1.47E-10 
1.1:,t:- lD 4.68E-1 2 
2.94E-14 7.92E-13 
1.29t -12 8.17E-1 0 
0.UUt::>W O.OOE+OO 
O.OOE+OO O.OOE+OO 
f .u"c- 1Ci O.OOE+OO 

o ... ,-~., O.OOE+OO 
22>-14 4.0JE-29 

U . UV C TVV O.OOE+OO 
0.••••~u O.OOE+OO 
/ .0 1c • 12 2.0JE--03 
0. ""~ O.OOE+OO 
1.92E-1J 7.17E-10 
1.o,1:c-11 1.09E-13 
6.20E•16 B.36E-10 
• .=c-16 2.17E-11 
9.89E-t6 1.18E-10 
o.~ c= O.OOE+OO 
2.-vs•.117 O.OOE+OO 
1.30E•10 8.0SE-09 
2.3"1:c-<I/ O.OOE+OO 
9.9JE-1' 1.54E-23 
l .OOt•lJ 1.13E-10 
4.44E-30 O.OOE+OO 
9.a•c~, O.OOE+OO 
1.44E-12 2.21E-12 
2.60E-10 1.70E-12 
O.OSl:c-00 O.OOE+OO 
O.uuefln , t .79E+OO 
4.Ult-11 3.49E-1 1 
5.43E-13 2.20E-33 
1.Jl t -1' 2.10E-1 0 
1.16E-17 6.89E-15 
o.oot -1• 4.97E-10 
o, ... ~ .. O.OOE+OO 
l.02E-11 3.19E-14 
8.27E-17 6.68E-10 
o.~c= t .20E+OO 
0 .o~t:-1::i 4.68E--09 
/ .84t -27 1.55E-18 
1.441:c-40 O.OOE+OO 
1.JSE-13 5.10E-13 
J.'3t•1/ 2.JOE-12 
o ... ,-~, O.OOE+OO 
7.91 E-t8 6.27E-1 5 
'-<4t-l b 3.89E-10 
, .>lt-16 1.44E-10 

Goscous [l 

inol/L Lb/ doy 

2.SJE--02 2.85E+OS 
O.OOE+OO O.OOE+OO 
0.00E+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
0.00E+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO 0.00E+OO 
0.00E+OO O.OOE+OO 
2.79E-08 2.82E--01 
5.63E--05 8.95E+02 
0.00E+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
2.69E--03 1.75E+04 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
3.75E-10 4.94E--03 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
5.85E-10 4.23E--03 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
0.00E+OO o.ooE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
0.00E+OO O.OOE+OO 
2.01E--02 2.03E+05 
O.OOE+OO O.OOE+OO 
2.83E--07 1.74E+OO 
0.00E+OO O.OOE+OO 
O.OOE+OO 0.00E+OO 
1.SJE--06 1.98E+01 
1.71E--07 2.84E+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO 0.00E+OO 
5.43E--03 6.28E+04 
O.OOE+OO O.OOE+OO 
0.00E+OO O.OOE+OO 
O.OOE+OO 0.00E+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO 0.00E+OO 
O.OOE+OO o.ooE+OO 
O.OO E+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
5.16E--07 1.19E+01 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 

Total,-

Lb/doy 

2.85E+OS 
6.73E-1t 
8.10E-t0 
7.39E-t2 
t .90E--09 
6.29E-12 
1.68E-10 
6.78E-11 
4.64E-10 
2.58E-12 
1.44E-12 
2.82E--01 
8.95E+02 
2.36E-12 
1.48E-10 
4.68E-12 
8.21 E-13 
8.18E-10 
1.75E+04 
O.OOE+OO 
7.02E-16 
4.94E--03 
122E-14 
0.00E+OO 
4.23E--03 
2.0JE--03 
O.OOE+OO 
7.17E-10 
1.09E-1 3 
8.36E-10 
2.17E-1 1 
1.1BE-10 
O.OOE+OO 
2.03E+05 
B.20E--09 
1.74E+OO 
9.93E-t4 
1.13E-10 
1.98E+01 
2.84E+OO 
3.65E-12 
2.61 E-1 0 
6.2BE+04 
1.79E+OO 
7.56E-11 
5.43E-1 3 
2.10E-10 
8.90E-15 
4.97E-10 
O.OOE+OO 
3.19E-1 4 
6.68E-10 
1.20E+OO 
4.68E--09 
1.55E-18 
1.19E+01 
6.45E•13 
2.JOE-12 
O.OOE+OO 
6.28E-15 
3.89E-10 
1.44E-1 0 

mt/day 
1.29E+02 
3.0SE-1 4 
3.68E-13 
3.36E-1 5 
8.65E-13 
2.86E-15 
8.53E-14 
3.07E-14 
2.11E-13 
1.17E-15 
8.54E-18 
1.28E--04 
4.07E--01 
1.07E-15 
6.71 E-14 
2.13E-15 
3.73E-16 
2.81E-1 3 
7.96E+OO 
O.OOE+OO 
3.19E-19 
2.25E--06 
5.54E-18 
O.OOE+OO 
1.92E--06 
9.20E--07 
O.OO E+OO 
3.26E-13 
4.94E-17 
3.SOE-13 
9.68E-15 
5.35E-14 
O.OOE+OO 
9.24E+01 
3.73E-12 
7.91E--04 
4.51E-17 
5.13E-14 
9.00E-03 
1.29E-03 
1.66E-15 
1.19E-1 3 
2.85E+01 
8.15E--04 
3.44E-14 
2.47E-16 
9.56E-1 4 
3.14E-18 
2.26E- t3 
O.OOE+OO 
1.45E-17 
3.04E-13 
5.43E--04 
2.I JE-12 
7.0JE-22 
5.43E--03 
2.93E-16 
1.0SE-15 
O.OOE+OO 
2.85E-1 B 
1.77E-13 
6 .5"'E- 14 

g/MC 
1.50E+03 
3.54E-13 
4.26E-12 
3.89E-14 
1.00E-11 
3.31E-14 
9.87E-13 
3.55E-13 
2.44E-12 
1.36E-14 
7.56E-15 
1.49E--03 
4.71E+OO 
1.24E-14 
7.76E-13 
2.46E-14 
4.32E-15 
3.25E-12 
9.21E+01 
O.OOE+OO 
3.69E-18 
2.SOE--05 
6.41E-17 
O.OOE+OO 
2.22E-05 
1.07E--05 
O.OOE+OO 
3.77E-12 
5.72E-16 
4.40E-12 
1.14E-13 
6.19E-13 
O.OOE+OO 
1.07E+OJ 
4.32E-11 
9.15E--03 
5.22E-16 
5.93E-13 
1.0•E--01 
1.49E--02 
1.92E-14 
137E-12 
3.30E+02 
9.43E--03 
3.98E-13 
2.85E-15 
1.11 E-1 2 
3.SJE-17 
2.61 E-1 2 
O.OOE+OO 
1.68E-16 
3.52E-12 
6.29E--03 
2.46E-1 1 
8.14E-21 
6.28E--02 
3.39E-15 
1.21E-14 
O.OOE+OO 
3.JOE-17 
2.05E-12 
7.57E-13 
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_.,. __,,..,OUS COfflD Solid~ 
Unit mol/L lb/ool lb/dav lb/-
Total 2.05E-17 1.51E-17 6.53E-10 6.66E-04 ,,..,.,~ 2.0SE-17 1.51E-17 6.53E-10 6.65E-04 
Formate 1.31E-27 4.94E-28 2.14E-20 4.58E-09 
Acetate 1.02E-27 5.02E-28 2.17E-20 4.66E-09 
Gl'Vcolate 6.78E-27 4.25E-27 1.84E-19 2.29E-09 
IDA 6.35E-26 7.06E-26 3.0SE-18 1.17E-07 
Citrate 2.90E-28 4.65E-28 2.01E-20 5.02E-09 
HEDTA 1.36E-27 3.16E-27 1.37E-19 4.11E-09 
EDTA 1.63E-28 3.98E-28 1.72E-20 4.42E-09 

--~ ,-ousllad. Coln• Solids Rad. -m 
Uflit Ci/L CJ/nov lb/- Cl/L 
Total 2.20E-16 3.60E-08 1.70E-12 S.58E-09 
"Am 3.09E-23 5.06E-15 3.26E-18 1.15E-17 

'".t.m 2.02E-26 3.31E-18 3.65E-20 9.33E-22 .. .., 1.14E-17 1.87E-09 9.23E-13 4.28E-10 

"'Co 3.75E-24 6.14E-16 1.20E-21 6.31E-18 
,.,,..m 3.35E-27 5.48E-19 2.39E-23 1.30E-20 
' "tem 7.92E-26 1.30E-17 3.54E-22 2.95E-19 
'"cs 8.17E-18 1.34E-09 3.40E-14 2.16E-14 ...... 2.33E-25 3.81E-17 4.83E-22 4.93E-20 ...... 4.82E-23 7.89E-15 8.44E-20 5.35E-18 
•~eu 1.39E-23 2.28E-15 1.04E-20 7.93E-19 
'M 2.00E-16 3.28E-08 7.52E-15 5.16E-09 ,,. 3.SOE-22 5.73E-14 7.16E-13 1.66E-14 
.,Ni 7.47E-23 1.22E-14 4.75E-19 5.69E-19 
"'Nn 2.46E-26 4.02E-18 1.26E-17 7.59E-21 

"'Pu 1.38E-25 2.27E-17 2.92E-21 3.60E-20 ...... 1.91E-24 3.13E-18 1.11E-17 3.19E-19 ..... 4.96E-25 8.12E-17 7.89E-19 8.43E-20 
2•, Pu 1.04E-23 1.70E-15 3.6SE-20 2.26E-18 .... 5.25E-29 8.60E-21 4.81E-21 7.76E-24 
"Sb 2.88E-23 4.72E-15 1.00E-20 2.33E-17 
mSm 7.73E-23 1.27E-14 1.06E-18 2.84E-19 

·=- 4.58E-25 7.SOE-17 1.46E-17 9.30E-21 
°'Sr 1.20E-20 1.97E-12 3.14E-17 7.34E-16 
I-re 7.99E-23 1.31E-14 1.70E-15 3.10E-16 
"'Th 1.43E-28 2.34E-20 4.69E-16 2.TTE-24 ,=, 2.49E-26 4.0SE-18 9.32E-19 2.06E-20 

"'u 1.77E-26 2.89E-18 1.03E-18 1.07E-21 

'"11 6.96E-28 1.14E-19 1.16E-18 2.58E-23 
"'u 1.19E-27 1.95E-19 6.65E-18 3.55E-23 

'"11 1.38E-26 2.26E-18 1.48E-14 8.07E-22 
(1) All radionucitdes m gaseous streams are assumed to e>tast as solid particulate. 

CAS·- -•le 
_.,. 

Voit moll\. lb/cal lb/day MUday 
Total 3.42E-08 2.57E-08 1.llE.00 5.0SE-04 
50-32-8 6.53E-20 1.38E-19 5.95E-12 2.70E-15 
56-23-5 9.73E-28 1.25E-27 S.41E-20 2.46E-23 
57-1+-7 1.26E-11 6.34E-12 2.74E-04 1.25E-07 
56-90-2 6.20E-12 1.20E-11 S.19E-04 2.36E-07 
59-89-2 S.58E-17 5.41E-17 2.34E-09 1.06E-12 
60-35-5 1.61E-10 7.94E-11 3.44E-03 1.56E-06 
62-75-9 2.11E-10 1.JOE-10 S.84E-03 2.56E-06 
6+-19-7 3.90E-14 1.9SE-14 8.45E-07 3.84E-10 
71-43-2 3.81E-21 2.48E-21 1.08E-13 4.B9E-17 
75-05-8 3.78E-13 1.29E-13 5.60E-06 2.55E-09 
75-12-7 1.26E-09 4.74E-10 2.05E-02 9.33E-06 
76-15-3 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
79-0 1-8 3.27E-22 3.58E-22 1.55E-14 7.05E-1 B 
83-32-9 4.16E-17 5.36E-17 2.32E-09 1.0SE-1 2 
84-86-2 1.86E-10 3.46E-10 1.SOE-02 6.80E-06 
84-7+-2 7.53E-20 1.75E-1 9 7.57E-12 3.44E-15 
87-88-3 1.26E-22 2.75E-22 1.19E-14 5.40E-1B 
88-89-1 2.49E-10 4.75E-1 0 2.06E-02 9.35E-06 
91-20-3 2.62E-17 2.SOE-17 1.21 E-09 5.SOE-13 
95-50-1 2.91E-18 3.57E-18 1.54E-10 7.02E-14 
98-86-2 5.93E-12 S.96E-12 2.58E-04 1.17E-07 
100-21-0 5.01E-20 6.94E-20 3.00E-12 1.37E-15 
101-84-8 6.29E-18 8.94E-18 3.87E-1 0 1.76E-13 
106-93-4 9.02E-18 1.41E-17 6.12E-10 2.78E-13 
106-97-8 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
106-99-0 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+oo 
108-87-2 O.OOE+OO 0.00E+OO 0.00E+OO O.OOE+OO 
108-88-3 1.33E-21 1.02E-21 4.43E-14 2.02E-17 
108-95-2 5.48E-10 4.31E-10 1.86E-02 8.47E-06 
110-54-3 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
110-82-7 O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 
111-8+-2 O.OOE+oo O.OOE+OO O.OOE+OO O.OOE+OO 
120-12-7 3.76E-21 5.59E-21 2.42E-13 1.10E-16 
120-82-1 1.51E-18 2.29E-18 9.89E-11 4.50E-14 
122-39-4 2.76E-20 3.89E-20 1.68E-12 7.66E-1B 
126-73-8 8.55E-14 1.90E-1 3 8.22E-06 3.74E-09 
127-18-4 5.60E-26 7.75E-26 3.35E-18 1.52E-2 1 
129-00-0 3,14E-20 5.31E-20 2.30E-12 1.04E-15 
132-84-9 S..5E-15 7.66E-15 3.31E-07 1.51E-10 
14+-62-7 3.16E-08 2.37E-08 1.03E+OO 4.67E-04 
193-39-5 4.8"E-23 1.12E-22 4.SJE-15 2.20E-18 
206-4-4-0 3.20E-17 5.39E-17 2.33E-09 1.06E-12 
208-96-8 3.43E-14 4.36E-14 1.89E-06 B.57E-1 0 
603-3+-9 1.52E-14 3.10E-14 1.34E-06 6.11E-10 
621-8+-7 4.96E-1 7 5.39E-17 2.33E-09 1.06E-12 
1321-8+-8 2.14E-17 5.37E-17 2.32E-09 1.06E-12 
1336-36-3 7.73E-24 2.0SE-23 8.99E-16 4.09E-19 
3697-24-3 2.67E-17 5.•0E-17 2.34E-09 1.06E-12 
4170-30-3 2.90E-12 1.89E-12 7.33E-05 3.3JE-08 
10061--01-5 7.07E-20 6.55E-20 2.83E-12 1.29E-15 
26140-60-3 2.BOE-17 5.39E-17 2.33E-09 1.06E-12 
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6ascous 
mol/L lb/dov 

O.OOE.00 O.OOE,-00 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 

Ci/- lb/dav 
9.15E-01 6.87E-05 
1.88E-09 1.21E-12 
1.53E-13 1.69E-15 
7.01E-02 3.46E-05 
1.03E-09 2.01E-15 
2.12E-12 9.26E-17 
4.83E-11 1.32E-15 
3.54E-06 8.99E-11 
8.0SE-12 1.03E-16 
8.78E-10 7.15E-15 
1.30E-10 5.90E-16 
8.45E-01 1.94E-07 
2.72E-06 3.39E-05 
9.32E·11 3.62E-15 
1.24E-12 3.89E-12 
5.90E-12 7.60E-16 
5.23E-11 1.86E-12 
l.38E-11 1.34E-13 
J.70E-10 7.93E-15 
1.27E-15 7.12E-16 
3.82E-09 8.1 1E-15 
4.32E-11 3.62E-15 
1.52E-12 2.96E-13 
1.20E-07 1.92E-12 
5.07E-08 6.59E-09 
4.53E-16 9.0BE-12 
3.37E-12 7.70E-13 
1.76E-13 6.23E·14 
•.22E-15 4.31E-12 
5.81E-15 1.98E-13 
9.94E-14 6.52E-10 

g/HC 

5.85E-03 
3.13E-14 
2.8"E-22 
1.44E-06 
2.73E-06 
1.23E-11 
1.B1E-05 
2.97E-05 
4.44E-09 
5.66E-16 
2.95E-OB 
1.08E-04 
O.OOE+OO 
8.15E-17 
1.22 E-11 
7.B7E-05 
3.98E-14 
6.25E-17 
1.0SE-04 
6.37E-12 
8.13E-1 3 
1.36E-06 
1.58E-14 
2.0JE-12 
3.22E-12 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.33E-16 
9.SOE--05 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
1.27E-15 
5.20E-13 
8.86E-15 
4.33E-08 
1.76E-20 
1.21E-14 
1.74E-09 
5.•0E--03 
2.S•E-17 
123E-11 
9.92E-09 
7.07E-09 
1.23E-11 
1.22E-11 
4.73E-18 
1.23E- 11 
3.B6E-07 
1.49E-14 
1.23E-11 

Total Colno 
lb/dav 

6.66€-04 
6.65E-04 
4.58E-09 
4.66E-09 
2.29E-09 
1.17E-07 
5.02E-09 
4.11E-09 
4.42E-09 

Total Rod . ·-.- Ul 
Ci/\. 

5.58E-09 
1.15E-17 
9.33E-22 
4.28E-10 
6.31E-18 
1.30E-20 
2.95E-19 
2.16E-14 
4.93E-20 
5.35E-18 
7.93E-19 
5.16E-09 
1.66E-14 
5.69E-19 
7.59E-21 
3.60E-20 
3.19E-19 
8.43E-20 
2.26E-18 
7.76E-24 
2.33E-17 
2.84E-19 
9.30E-21 
7.34E-16 
3.10E-16 
2.77E-24 
2.06E-20 
1.07E-21 
2.58E-23 
3.5SE-23 
6.07E-22 

MUday 
3.03E-07 
3.02E-07 
2.0BE-12 
2.12E-12 
1.04E-12 
5.31E-1 1 
2.28E-1 2 
1.87E-12 
2.01E-12 

Cl/dav 
9.15E-01 
1.88E-09 
1.53E-13 
7.01E-02 
1.03E-09 
2.12E-12 
4.83E-11 
3.54E-06 
8.0SE-12 
8.76E-10 
1.JOE-10 
8.45E-01 
2.72E-06 
9.32E-11 
1.24E-12 
S.90E-12 
5.23E-11 
1.38E-11 
3.70E-10 
1.27E-15 
3.82E-09 
4.32E-11 
1.52E-12 
1.20E-07 
5.07E-08 
4.53E-16 
J.37E-12 
1.76E-13 
4.22E-15 
5.81E-15 
9.94E-14 

glsec 
3.SOE-06 
3.50E-06 
2.41E-11 
2.45E-11 
1.20E-11 
6.15E-10 
2.84E-1 1 
2.16E-11 
2.32E-11 

lb/dav 
6.87E-05 
1.21E-12 
1.69E-15 
3.46E-05 
2.01E-15 
9.28E-17 
1.32E-15 
9.00E-11 
1.03E-16 
7.15E-15 
5.90E-16 
1.94E-07 
3.39E-05 
3.62E-15 
3.89E-12 
7.60E-16 
1.86E-12 
1.34E-13 
7.93E-15 
7.12E-16 
8.11E-15 
3.62E-15 
2.96E-13 
1.92E-12 
6.59E-09 
9.0SE-12 
7.70E-13 
6.23E-14 
4.31E-12 
1.98E-13 
6.52E-10 
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5trcom ITopertics 
Vorioblc 
Densitv 
EnthalDV 
Mass Flow 

Volumetric Flow 

Molar Flow 
Molecular W.ighl 
Pressure 
TerTTiefcllUre 
Na Molari tv 

DH 
Tolal TRU 
TotalAciivitY 

U.,it 

Total 
Ao" 
Al•' ,._.., 
A"' 

Ra•• 

B;"' ,., .. , 
Cd"' 

r~·• 
ri-
co 
co. 
co.· 
er·' ,.,,,., 
F 
Fe•' 
HO 
H-.Clfb) 

,H• 

HCL 
HC03-
H2C03 
HF 
Hn"' 

HNO, 
I(" .. , . 
"-"' 

lun·• 
MnO . 
N 
,N•" 
NH3 
NH-4+ 
Ni"2 

NO 
NO, 
Nn.· 
NO.' 
0, 

n-

"" nu,.,. 
Pb"' 
Pn•• 
PO " 
Resir, 
1Rh' 3 

:Ru•• 
,:•• 
Si02 
SiO ... 
so. 
so· 
,:,.•7 

Sucrose 
rt• 
7n-1 

,,·• 

Value 
9.73E-04 

-6.S<IE+-05 
2.11E+Oo! 
5.06E+-05 
4.33E-
5.79E+03 
7.34E+02 
2.87E+01 
8.56E+02 
3.10E+01 
O.OOE+OO 
1.44E+01 
2.SOE-19 
2.39E-15 

ous 

..,111. 

2.76E-09 
1.30E-28 
1.57E-24 
5.73E-28 
8.81E-25 
1.20E-28 
1.41E-28 
2.87E-20 
2.22E-28 
3.20E-19 
3.92E-19 
O.OOE+OO 
6.61E-18 
1.92E-21 
2.28E-20 
2.20E-28 
4.57E-18 
7.92E-20 
2.76E-09 
O.OOE+OO 
3.77E-1 5 
O.OOE+OO 
9.97E-20 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.51E-19 
6.15E-29 
6.0BE-19 
1.81E-27 
1.97E-27 
O.OOE.00 
O.OOE.00 
2.42E-17 
7.60E-16 
6.65E-19 
1.07E-20 
O.OOE+OO 
O.OOE+OO 
3.42E-24 
1.JBE-17 
O.OOE..00 
O.OOE+OO 
8.25E-18 
3.•BE-24 
8.05E-28 
6.27E-29 
6.•• E-26 
O.OOE+OO 
6.07E-29 
8.93E-29 
O.OOE+OO 
1.22E-26 
9.29E-39 
O.OOE+OO 
1.S•E-25 
7.90E-22 
O.OOE+OO 
1.0!E-28 
J .75E-28 
2.77E-28 

PJV34 
Pulse Yfflt He' A dischorg< offgcs 
MRQ-0!5-0049.ocmf 
IZ/14/ZOO!I - J,4Z,25 PM 

H, \ACM v3 .l\MRQ-05-0049\MRQ._05_0049A_St1'00/!IS .csv 

Units 

"'"-' 
BTU/hr 
Lb/hr 

Lb/day 
GPM _, ___ 

Lbmol/hr 
Lb/Lbmol 

mbar 
C 

moVL 
DH 
CVL 
CVL 

{does not include solid phase) 

( 
( 
does no! indude solid phase) 
does no! indude solid phase) 
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,-~ Gaseous / I Total c-
U>l;al U,/doy U,/doy mol/1. U,/doy Lb/doy mt/day g/M< 

4.15E-10 2.59E-02 3.•• E-06 3.38E-02 5.06E+-05 5.06E+05 2.JOE+02 2.66E..OJ 
1.17E-28 .,oc-21 3.84E-1 3 0.00E+OO O.OOE+OO 3.84E-13 1.74E-16 2.02E-1 5 
3.S•E-25 l .lle-11 2.00E-11 O.OOE+OO O.OOE+OO 2.00E-11 9.09E-15 1.05E-13 
3.59E-28 V•c-20 4.03E-14 0.00E+OO O.OOE+OO 4.03E-14 1.83E-17 2.12E-16 
7.95E-26 4.•ac•lO 3.55E-11 O.OOE+OO 0.00E+OO 3.55E-11 1.61E-14 1.87E-13 
1.37E-28 ··-""" 1.02E-13 O.OOE+OO O.OOE+OO 1.02E-13 4.64E-17 5.J7E-16 
2.45E-28 , .~t:-20 9.25E-13 O.OOE+OO O.OOE+OO 9.25E-13 •.20E-16 4.87E-15 
9.58E-21 >.ste•lO 2.42E-13 O.OOE+OO O.OOE+OO 8.39E-13 3.B!E-16 4.41E-1 5 
2.08E-28 1.3nE-20 4.15E-12 0.OOE+OO O.OOE+OO 4.15E-12 1.89E-1 5 2.18E-14 
U4E-19 , .»tc-11 7.29E-14 O.OOE+OO O.OOE+OO 2.34E-11 l .06E-14 l .23E-13 
1.16E-19 ' ·'""·12 1.87E-20 O.OOE+OO O.OOE+OO 7.23E-12 3.2BE-15 3.BOE-1 4 
O.OOE+OO o.~c= O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE.00 O.OOE+OO 
2.43E-18 1.0le·lU O.OOE+OO H8E-15 1.03E-07 1.0JE-07 4.67E-11 5.41E-10 
9.59E-22 -14 6.91E-16 O.OOE+OO O.OOE+OO 6.05E-14 2.75E-17 3.!BE-16 
9.88E-21 6.16t;-13 3.69E-13 O.OOE+OO O.OOE+OO 9.85E-13 4.4BE-16 5.!BE-15 
1.17E-28 t .lfe-<1 2.57E-14 O.OOE+OO O.OOE+OO 2.57E-14 1.17E-17 1.35E-16 
7.24E-19 4.::>.lc-11 3.39E-19 O.OOE+OO O.OOE+OO 4.52E-11 2.05E-14 2.JBE-13 
3.69E-20 2,30t; -1' 1.52E-11 O.OOE+OO O.OOE+OO 1.75E-11 7.96E-15 9.21E-14 
4.15E-10 , ... a~• O.OOE+OO 3.28E-04 3.07E+03 3.07E+03 1.40E+OO 1.62E+01 
O.OOE+OO a ... ,~..., O.OOE.00 O.OOE.00 O.OOE.00 O.OOE.00 O.OOE.00 O.OOE+OO 
3.17E-17 1.=~~· O.OOE.00 O.OOE+OO O.OOE.00 1.98E-09 B.99E-13 1.04E-11 
0.00E+OO u .................... O.OOE.00 O.OOE.00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OD 
5.08E-20 3,1/t;-12 3.84E-34 O.OOE+OO O.OOE.00 3.17E-12 1.••E-15 1.67E-14 
O.OOE+OO u.~ ·~ O.OOE+OO O.OOE.00 O.OOE+OO 0.00E.00 O.OOE.00 O.OOE+OD 
O.OOE+OO u.uvc= O.OOE+OO O.OOE.00 O.OOE+OO O.OOE+OO O.OOE.00 O.OOE+oO 
O.OOE+OO U.w~= 3.•• E-06 O.OOE.00 O.OOE+OO 3.•• E-06 1.56E-09 1.81E-08 
O.OOE+OO u.wt:·~ O.OOE+OO O.OOE.00 O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 
8.19E-20 5.lOt;-12 1.23E-28 0.00E.00 O.OOE+OO 5.!0E-12 2.32E-15 2.69E-14 
7.13E-29 •.. , .. ,, 3.81E-13 O.OOE+OO O.OOE+OO 3.81E-13 1.73E-16 2.01E-15 
3.52E-20 2.19E-12 2.25E-12 O.OOE.00 O.OOE+OO 4.•• E-12 2.02E-15 2.34E-14 
3.68E-28 2.29t;-2U 2.46E-13 O.OOE+OO O.OOE+OO 2.46E-13 1.12E-16 1.29E-15 
9.02E-28 0.o•a·20 1.99E-12 O.OOE+OO O.OOE+OO 1.99E-12 9.05E-16 1.05E-14 
O.OOE+OO O.uvc..., O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E.00 
O.OOE+OO U .W~TV\,I O.OOE+OO 2.65E-02 3.86E+05 3.86E+05 1.75E+02 2.03E+03 
4.65E-18 , .,uc-10 3.65E-17 O.OOE+OO O.OOE+OO 2.90E-10 1.32E-13 1.53E-12 
1.08E-16 6,,.c~, O.OOE+OO O.OOE+OO O.OOE+OO 6.74E-09 3.06E-12 3.54E-11 
1.08E-16 b., 4e·l< O.OOE+OO O.OOE+OO O.OOE+OO 6.2•E-12 2.S<IE-15 3.28E-14 
5.25E-21 J.,oc-13 7.52E-13 O.OOE+OO O.OOE+OO 1.08E-12 4.91E-16 5.68E-15 
O.OOE.00 U.=•= O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO U.UV"-TVU O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1.31E-24 6.16t;-1/ 1.06E-16 O.OOE+OO O.OOE+OO 1.88E-16 8.53E-20 9.87E-19 
7.14E-18 • .• , • • ,u 8.16E-17 O.OOE+OO 0.00E+OO 4.45E-10 2.02E-13 2.34E-1 2 
O.OOE.00 O.uuc= 0.00E+OO 7.04E-03 1.17E+-05 1.17E+05 5.33E+01 6.17E+02 
O.OOE+OO U .uur..· ~ 1.39E-10 O.OOE.00 O.OOE+OO 1.39E-10 6.31E-14 7.30E-13 
1.17E-18 auc-11 1.98E-15 O.OOE.00 O.OOE.00 7.30E-11 3.32E-1 4 3.84E-13 
4.95E-25 3,uo~•lf 1.88E-39 O.OOE+OO O.OOE+OO 3.08E-17 1.40E-20 1.62E-19 
1.39E-27 8.o,c-20 1.!0E-12 O.OOE+OO O.OOE+OO 1.!0E-12 5.00E-16 5.79E-15 
5.57E-29 J.410•'1 1.80E-14 O.OOE+OO O.OOE+OO 1.BOE-14 8.17E-1B 9.45E-17 
5. lOE-26 3.18E-1 8 1.02E-11 O.OOE+OO O.OOE+OO 1.02E-11 4.64E-15 5.37E-14 
O.OOE+OO O.uu~= O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE.00 
5.21 E-29 0 . .-c-'1 J.!BE-14 O.OOE+OO O.OOE+OO 3.18E•14 l .44E-17 1.67E-16 
7.53E-29 4 . ,uc;- .t:1 2.73E-12 O.OOE+OO O.OOE+OO 2.73E-12 1.24E-15 1.•• E-14 
O.OOE+OO U.uut;. rvv 5.JBE-35 O.OOE+OO O.OOE+OO 5.38E-35 2.45E-38 2.83E-37 
6.lOE-27 3.BOE-19 8.61E-11 O.OOE+OO O.OOE+OO 8.61E-11 3.91E-14 4.53E-13 
7.14E-39 4,4>t;-31 6.5BE-1 8 O.OOE+OO O.OOE+OO 6.58E-18 2.99E-21 3.46E-20 
O.OOE+OO u .uui;.. · rvv O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
1.23E-25 7.n,.•18 9.63E-19 O.OOE+OO O.OOE+OO 8.64E-18 J.93E-21 4.S•E-20 
5.78E-22 J,bOt:- 14 2.0BE-14 O.OOE+OO O.OOE+OO 5.68E-14 2.58E-17 2.99E-16 
O.OOE+OO u.w•= O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
4.04E-29 2.o,c-21 5.20E-15 O.OOE.00 O.OOE+OO 5.20E-15 2.36E-18 2.73E-17 
2.0SE-28 1.:nn~_-;,m 4.83E-12 O.OOE+OO O.OOE+OO 4.BJE-12 2.19E-1 5 2.54E-14 
2.11E-28 ,JIC.•"U 2.42E-12 O.OOE.00 O.OOE+OO 2.42E-12 UOE-15 1.27E-U 
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~ -cus Solid -
Voit l!IOI/L Lb/oal Lb/do• Lb/day 
Totol 8.IOE-26 5.95€-26 3.7IE-I8 l.51E-09 
C,Q .• 8. toE-26 5.95E-26 3.71E-18 1.51E-09 
Formate O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Acetate O.OOE+OO O.OOE+OO O.OOE+OO 9.45E-32 
r.avrniate O.OOE+OO O.OOE+OO 0.00E+OO 0.00E+OO 
IDA O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Citrate O.OOE+OO O.OOE+OO O.OOE+OO 2.58E-32 
HEDTA O.OOE+OO O.OOE+OO O.OOE+OO H4E-32 
EDTA O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

Rad. c~ ...... - Solids Rod. -m 
Vnit Ci/I. CVdov Lb/da• Ci/I. 
Total 7.97E-18 1.88E--09 3.00E-14 2.38E-15 

"•- 1.22E-27 2.88E-19 1.85E-22 1.98E-19 
, .... - 7.96E-31 1.88E-22 2.08E-24 1.61E-23 

"r. O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

"'Co 1.64E-28 3.88E-20 7.56E-26 1.77E-20 

"'r.m 1.32E-31 3.12E-23 1.36E-27 2.23E-22 

'" cm 3.13E-30 7.38E-22 2.01E-26 5.06E-21 
U7f"'c 3.58E-22 8.46E-14 2.15E-18 6.84E-17 

'"•" 9.17E-30 2.16E-21 2.75E-26 8.48E-22 
"'Fu 1.90E-27 4.49E-1 9 3.66E-24 9.19E-20 

'"•" 5.50E-28 1.30E-19 5.89E-25 1.36E-20 
'M 1.98E-23 4.68E-15 1.07E-21 2.30E-15 .,., O.OOE+OO O.OOE+OO O.OOE+OO 7.27E-19 
"N; 2.94E-27 6.95E-19 2.70E-23 2.64E-21 
237No 9.69E-31 2.29E-22 7.15E-22 1.31E-22 
2-n . • 5.45E-30 1.29E-21 1.66E-25 6.19E-22 ,,..,,, 7.54E-29 1.78E-20 6.32E-22 5.49E-21 
"'Pu 1.95E-29 4.61E-21 4.4BE-23 1.45E-21 
2•tp,. 4.10E-28 9.6BE-20 2.07E-24 3.89E-20 
2'2pu 2.07E-33 4.BBE-25 2.73E-25 9.72E-27 

··-" 1.14E-27 2.6BE-19 5.69E-25 4.0BE-20 
n,~m 1.61E-26 3.79E-18 3.18E-22 3.78E-19 ·-- 1.BIE-29 4.26E-21 B.27E-22 1.59E-22 
,-.. 7.97E-18 1.88E--09 3.00E-14 4.61E-18 
I-re 3.15E-27 7.43E-19 9.67E-20 9.52E-19 
"'n. 2.97E-32 7.01E-24 1.40E-19 4.28E-24 

"'" 9.B1E-31 2.32E-22 5.30E-23 3.53E-22 

"'u 6.97E-31 1.64E-22 5.84E-23 1.84E-23 
"'11 2.74E-32 6.48E-24 6.61E-21 4.14E-25 
"'u 4.70E-32 1.11E-23 3.78E-22 5.69E-25 ,,., , 5.44E-31 1.28E-22 8.42E-19 1.04E-23 
(1) All rachonuchdes in gaseous streams are assumed lo exu;t as solid particulate. 

CAS - -•ic --nts 
Vllit mol/L 
Total 4.72E•I~ 
50-32-8 7.27E-21 
56-23-5 1.55E-82 
57-14-7 1.20E-44 
58-90-2 2.41E-31 
59-89-2 O.OOE+OO 
60-35-5 O.OOE+OO 
62-75-9 O.OOE+OO 
64-19-7 O.OOE+OO 
71-43-2 2.96E-56 
75-05-8 1.39E-45 
75-12-7 1.57E-29 
76-15-3 O.OOE+OO 
79-01-8 2.0BE-58 
83-32-9 O.OOE+OO 
84-66-2 7.01E-30 
84-74-2 2.91E-21 
87-88-3 7.48E-80 
88-89-1 O.OOE+OO 
91-2(;.3 6.09E-50 
95-50-1 O.OOE+OO 
98-86-2 8.56E-31 
100-21-0 3.15E-15 
101-84-8 O.OOE+OO 
106-93-4 2.56E-49 
106-97-8 O.OOE+OO 
106-99-0 O.OOE+OO 
108-87-2 O.OOE+OO 
108-88-3 2.53E-56 
108-95-2 1.80E-29 
11(;.54-3 O.OOE+OO 
110-82-7 O.OOE+OO 
111-84-2 O.OOE+OO 
12(;.12-7 1.53E-18 
12(;.82-1 5.41E-52 
122-39-4 1.22E-16 
126-73-8 1.33E-15 
127-18-4 2.76E-81 
129-00-0 2.21E-22 
132-64-9 1.90E-47 
144-82-7 2.95E-32 
193-39-5 3.94E-26 
206-44-0 O.OOE+OO 
208-96-8 7.56E-34 
603-34-9 1.21E-16 
621-64-7 O.OOE+OO 
1321-84-8 O.OOE+OO 
1336-36-3 6.85E-27 
3697-24-3 O.OOE+OO 
41 7(;.30-3 O.OOE+OO 
10061-01 -5 1.72E-53 
26140-8(;.3 O.OOE+OO 

Lb/gal 
7.74E-15 
1.53E-20 
1.99E-82 
6.01E-45 
4.67E-31 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
1.93E-56 
4.77E-46 
5.91 E-30 
O.OOE+OO 
2.28E-58 
O.OOE+OO 
1.30E-29 
6.76E-21 
1.63E-59 
O.OOE+OO 
6.51E-50 
O.OOE+OO 
8.61E-31 
4.37E-15 
O.OOE+OO 
4.02E-49 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.95E-56 
1.42E-29 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.27E-18 
8.19E-52 
1.72E-16 
2.95E-1 5 
3.81E~1 
3.73E-22 
2.67E-47 
2.22E-32 
9.08E-26 
O.OOE+OO 
9.60E-34 
2.49E-16 
O.OOE+OO 
O.OOE+OO 
1.84E-28 
O.OOE+OO 
O.OOE+OO 
1.59E-53 
O.OOE+OO 

Lbl-
4.82E-07 
9.54E-13 
1.24E-54 
3.75E-37 
2.91E-23 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.20E-48 
2.98E-38 
3.69E-22 
O.OOE+OO 
1.42E-50 
O.OOE+OO 
8.10E-22 
4.21E-13 
1.01E-51 
O.OOE+OO 
4.00E-42 
O.OOE+OO 
5.37E-23 
2.72E-07 
O.OOE+OO 
2.51E-41 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.21E-48 
8.83E-22 
O.OOE+OO 
O.OOE+oO 
0.00E+OO 
1.42E-10 
5.11E-44 
1.07E-08 
1.84E-07 
2.38E-53 
2.32E-14 
1.66E-39 
1.38E-24 
5.66E-1 8 
O.OOE+OO 
5.98E-26 
1.55E-08 
O.OOE+OO 
O.OOE+OO 
1.15E-18 
O.OOE+OO 
O.OOE+OO 
9.91E-46 
O.OOE+OO 

MUday 
2.19E-10 
4.34E-16 
5.63E-58 
1.70E-40 
1.32E-26 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+oO 
5.48E-52 
1.35E-41 
1.68E-25 
O.OOE+OO 
6.46E-54 
O.OOE+OO 
3.68E-25 
1.91E-16 
4.61E-55 
O.OOE+OO 
1.84E-45 

O.OOE+OO 
2.44E-26 
1.24E-10 
O.OOE+OO 
1.14E-44 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
5.52E-52 
4.0l E-25 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
6.44E-1 4 
2.32E~7 
4.88E-12 
8.35E-11 
1.08E-56 
1.06E-17 
7.57E-43 
6.28E-28 
2.57E-21 
O.OOE+OO 
2.72E-29 
7.04E-12 
O.OOE+OO 
O.OOE+OO 
5.21E-22 
O.OOE+OO 
O.OOE+OO 
4.SOE-49 
O.OOE+OO 
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Gaseous 
mol/L 

0. ,~.oo 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
0.00E+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

Ci/day 
5.61E--07 
4.67E-11 
3.79E-15 
O.OOE+OO 
4.17E-12 
5.26E-14 
1.20E-12 
1.61E-08 
2.00E-13 
2.17E-11 
3.22E-12 
5.43E--07 
l .72E-10 
6.23E-13 
3.08E-14 
1.46E-13 
1.29E-12 
3.•2E-13 
9.17E-12 
2.29E-1B 
9.62E-12 
8.93E-11 
3.75E-14 
1.09E--09 
2.25E-10 
1.01E-15 
8.34E-14 
4.34E-15 
9.78E-17 
1.34E-16 
2.45E-15 

IJHC 

2.54E--09 
5.02E-15 
6.52E-57 
1.97E-39 
1.53E-25 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
6.34E-51 
1.57E-40 
1.94E-24 
0.00E+OO 
7.47E-53 
O.OOE+OO 
4.26E-24 
2.22E-15 
5.34E-54 
O.OOE+OO 
2.14E-44 
O.OOE+OO 
2.82E-25 
1.43E-09 
O.OOE+OO 
1.32E-43 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
6.39E-51 
4.65E-24 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
7.45E-13 
2.69E-46 
5.65E-11 
9.66E-10 
1.25E-55 
1.22E-16 
8.76E-42 
7.27E-27 
2.98E-20 
O.OOE+OO 
3.15E-28 
8.15E-11 
O.OOE+OO 
O.OOE+OO 
6.04E-21 
O.OOE+OO 
O.OOE+OO 
5.21 E-48 
O.OOE+OO 

Lb/-
0.00E.00 
O.OOEtOO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 

Lb/day 
2.21E--09 
3.00E-14 
4.18E-17 
O.OOE+OO 
8.13E-18 
2.29E-18 
3.26E-17 
4.10E-13 
2.54E-18 
1.77E-16 
1.46E-17 
1.25E-13 
2.14E--09 
2.42E-17 
9.63E-14 
1.BBE-17 
4.60E-14 
3.32E-15 
1.96E-1 6 
1.2BE-18 
2.04E-17 
7.48E-15 
7.29E-15 
1.74E-14 
2.92E-11 
2.03E-11 
1.91 E-14 
1.54E-15 
9.98E-14 
4.58E-15 
1.60E-11 

Total --
Lb/dav 
1.51E-Q9 
1.51E--09 
0.00E+OO 
9.•5E-32 
O.OOE+OO 
O.OOE+OO 
2.58E-32 
3.44E-32 
O.OOE+OO 

Total Rad. C- ll 
Cl/l 

2.39E-15 
1.98E-19 
1.61E-23 
O.OOE+OO 
1.77E-20 
2.23E-22 
5.06E-21 
6.84E-17 
8.48E-22 
9.19E-20 
1.36E-20 
2.30E-15 
7.27E-19 
2.64E-21 
1.31E-22 
6.19E-22 
5.49E-21 
1.45E-21 
3.B9E-20 
9.72E-27 
4.0BE-20 
3.7BE-19 
1.59E-22 
1.26E-17 
9.52E-19 
4.28E-24 
3.53E-22 
1.84E-23 
4.14E-25 
5.69E-25 
1.04E-23 

MUday 
6.85E-13 
6.85E-13 
O.OOE+OO 
4.29E-35 
0.00E+OO 
O.OOE+OO 
1.17E-35 
1.56E-35 
O.OOE+OO 

Ci/dov 
5.63E--07 
4.67E-11 
3.79E-15 
O.OOE+OO 
4.17E-12 
5.26E-14 
1.20E-12 
1.61E-08 
2.00E-13 
2.17E-11 
3.22E-12 
5.43E--07 
1.72E-10 
6.23E-13 
3.0BE-1 4 
1.46E-13 
1.29E-12 
3.42E-13 
9.17E-12 
2.29E-1 8 
9.62E-12 
8.93E-11 
3.75E-14 
2.97E-09 
2.25E-10 
1.01E-15 
8.34E-14 
4.34E-15 
9.78E-17 
1.34E-16 
2.45E-15 

g/sec 
7.93E-12 
7.93E-12 
O.OOE+OO 
4.97E-34 
O.OOE+OO 
0.00E+OO 
1.36E-34 
1.81 E-34 
0.00E+OO 

Lb/-
2.21E--09 
3.00E-14 
4.18E-17 
O.OOE+OO 
8.13E-18 
2.29E-18 
3.26E-17 
4.10E-13 
2.54E-18 
1.77E-16 
1.46E-17 
1.25E-13 
2.14E--09 
2.42E-17 
9.63E-14 
1.88E-17 
4.60E-14 
3.32E-15 
1.96E-16 
1.2BE-18 
2.04E-17 
7.48E-15 
7.29E-15 
4.74E-14 
2.92E-11 
2.0JE-11 
1.91E-14 
1.54E-15 
9.98E-14 
4.58E-15 
1.60E-11 
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__ , 
5- Na,nc: 
Configurcrtlon : 

A.lll'I bate / Timc : 

RUii l>oto FIie: 

StrcamProportiu 
Vorioble 
Densitv 
EnthalDY 
Mass Flow 

Volumetric Flow 

Molar Flow 
Molecular 'Neiaht 
Pressul'9 
Te,._,...ture 
Na Molaritv 
lnH 
Total TRU 
T olal Activml 

Volul: 
1.21E+OO 
-3.75E • 07 
1.03Ettl-l 
2.46E• OS 
1.03E+01 
1.37E+OO 
3.11 E• 0 2 
2.00E• 0 1 
1.00E• OJ 
3.00E• 01 
4.SJE• OO 
1.26E• 01 
4.60E-04 
1.12E.01 

- ,~~ 

Unit inoVl 

Total 6.0SE• 01 
Ao' 3.36E.05 
IAI ' 4.10E.01 
IA, ' ' 1.49E.o• 
IR'' 2.46 E+OO 
R•'' 3.11 E.05 
Bi•l 3.67E.05 ,.. .. , 4.62E.03 r.,,., 5.76E.05 
Co'' 1.36E.OJ 
rr 7.69E-02 
co O.OOE • OO 
-<J. 0.00E+OO 
-r ~ 3.29E.01 

lc,•
3 9.91E.03 

lcu·• 5.71 E.05 
1.- 3.75E.02 
F11•3 1.61E.03 
'H.O 4.00E• 01 
H,O(bl O.OOE• OO 
IH' 1.SOE-13 
HCL O.OOE+OO 
HC03- 1.85E-24 
H2C03 1.17E-23 
HF O.OOE• OO 

l~n•Z 5.98E.05 
H""'- O.OOE• OO 
K' 1.47E.01 
,, ,.•J i .56E.05 
11 ·• 6.73E.03 
,~·• 4.71 E.Q• 
, .. _., 5.11 E.Q• 
MnO · O.OOE+oo 
N, 1.01E·23 
No' 4.53E+OO 
NH3 5.33E.Q• 
NH-4+ 7.66E-23 
1Ni°2 8.26E.Q• 
NO O.OOE+OO -~ O.OOE+oo -~- 6.90E.01 
oo.· 1.63E+oo 
0, 5.37E-26 
n - O.OOE• OO 
a w · 6.69E.02 
n~,h\- 9.62E• OO 
IPb' 2 2.10E-04 
1Pa ' 1.62E.OS 
PO ~ 1.67E.02 
Resin O.OOE+OO 
R h ' ' 1.57E.OS 
R, . , 2.JJE.05 
s~ O.OOE• OO 
Si02 3.16E.03 
SiO .... 2.41E-15 
,SU. O.OOE-+00 
so · 3.99E--02 
sr·• 8.SOE-06 
Sucrose O.OOE• OO 
Tt4 2.60E.05 
Zn'' 9.74E.05 
z,• 7.16E.05 

LFP04 
Blended I.AW melter fud to ,netter 
MRQ-O!Hl0-19 .ocmf 
IZ/14/200!! - 1:42:25 PM 
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H :V.CM •3. 1 \IAAQ- 05- 0049\MRQ...05_0049A_StNcuns .csY 

Unrh _,_, 
I 

BTU/hr 
Lb/hr 

Lbldav 
GPM I ... , .... I 

Lbmol/hr 
Lb/LbmOI 

rri>ar 
C 

moVL 
oH 

Ci/I. 
Ci/I. 

Ll>/gal 

1.01E• 0 1 
3.0•E.05 
9.22E.02 
9.31E.05 
2.22E.01 
3.56E.05 
6.39E.05 
1.SSE.03 
5.42E.05 
1.61E.03 

·2.2ee.02 
O.OOE+OO 
O.OOE• OO 
1.65E.01 
4.JOE.03 
3.0JE.05 
5.95E.03 
6.•2E.o• 
6.01E• OO 
O.OOE+OO 
1.26E-15 
O.OOE• OO 
9.•0E-25 
6.0•E-24 
O.OOE• OO 
I.OOE-04 

O.OOE+OO 
4.60E.02 
1.8-4E-05 
3.90E.o• 
9.SSE.05 
2.34E.Q• 
O.OOE+OO 
2.37E·24 
8.68E.01 
7.56E.05 
7.56E-05 
4.0SE.Q• 
O.OOE+OO 
O.OOE+OO 
3.42E.01 
8.41E.01 
1.43E-26 
O.OOE+OO 
9.49E.03 
1.39E+OO 
3.82E.o• 
1.•• E.05 
1.33E.02 
O.OOE• OO 
1.JSE.05 
1.97E.05 
O.OOE• OO 
1.56E.03 
1.86E-15 
O.OOE• OO 
3.20E.02 
6.21E-06 
O.OOE-+00 
1.0•E.05 
5.31E.05 
5.47E.05 

does not inciude solid phase) 

does not inciude solid phase) 
does not incJude solid phase) 

Solid~ 

Lb/ cloy Lb/ cloy 

1.49E • OS 9.57Ettl-l 
•-~ "~' 1.57E--02 
1.~ c ~ o 2.27E• OJ 
1 .• n;n;;~ 2.72E.01 
3.7RF +m 1.12E• 0 2 
>.Ut·IJl 5.66E.03 
9.00t:-<11 1.38E.02 
2.L•c~ 3.20E• 03 
o.v,~~• 2.52E.01 
2.>>t:+<Jl 1.20E.01 
J . .,/~fl.lL 7.97E.01 
U.UUt::.+w O.OOE• OO 
O.OOE• OO 0.00E+OO 
2 .~C:fl.lJ 3.67E• 03 
O . ...ui-~1 7.0•E+OO •... ,~, 2.36E.OJ 
6.=c~ 8.16E.03 
' ·•-~~ 4.54E-+03 

•-~"- O.OOE+OO 
U.UUt."TVV O.OOE• OO 
1.001::-11 O.OOE+OO 
o.~c- O.OOE+OO 
l »t:-,u 3.26E-15 
8.l:f.>C.·20 O.OOE+OO 
U.UUl:+Qll O.OOE+OO 
l.48E• OO 3.99E+OO 
0. uc= O.OOE+OO 
f . lU!;;; TU< 1.00E-+01 
2. ,,c.-<> 1 6.24E-03 
>. ,oc+<JU 8.92E+02 
l ,~ l r;;;TUU 1.18E-+03 
J ... c~u 1.31E-+01 
U.lXJt?VU O.OOE• OO 
3.>Ut:·20 O.OOE+oo 
1., oc~ 3.68E-+OO 
1. 1't:+1JU O.OO E+OO 
1.llc•19 1.«E-16 
.:J .~CTVV 1.16E-+01 
0.Wt:+<JU O.OOE• OO 
u.~c- O.OOE• OO 
O.vv~~- 2.27E.02 
1.2•!:'.:~ 1.75E.02 
<.1't:·U O.OOE+oo 
0 . uc= 1.SIEttl-1 
1.4Ut:+u< O.OOE+OO 
2.06E+04 O.OOE• OO 
!>.~c:;.TVV 9.99E.02 
2.1JE.01 1.20E.03 
l .:,ocTU~ 2.86E+01 
U.vva= O.OOE+OO 
1.!ISt-01 J .67E.03 
, .Sl t:-<11 9.17E.02 
0.W t: +<JU 1.0•E-15 
i . ~ t ~TU 5.10Ettl-l 
2 .IR· ll O.OOE+oo 
O.uue~u O.OOE+OO 
4 . l4c...-v,t; 1.33E• 01 
9.19E.02 6.79E.Q• 
a .we= 6.60E• 03 
l.>4t-01 9.67E-+02 
7.00t:-<11 2.IOE • OJ 
O.v,~~ • 2.SOE• 03 

-...m 
,nol/L Lb/ cloy 

O.OOE• OO O.OOE• OO 
O.OOE• OO O.OOE• OO 
0.00E• OO O.OOE• OO 
O.OOE • OO O.OOE• OO 
O.OOE• OO O.OOE• OO 
O.OOE• OO O.OOE• OO 
O.OOE+OO O.OOE• OO 
O.OOE• OO O.OOE• OO 
O.OOE• OO O.OOE• OO 
O.OOE• OO O.OOE+OO 
O.OOE • OO O.OOE+OO 
O.OOE+OO O.OO E• OO 
O.OOE• OO O.OOE• OO 
O.OOE+OO O.OOE• OO 
O.OOE• OO O.OOE• OO 
0.00E+OO O.OOE• OO 
O.OOE+OO O.OOE• OO 
O.OOE• OO O.OOE• OO 
O.OOE• OO O.OOE• OO 
O.OOE• OO O.OO E• OO 
0.00E• OO O.OOE• OO 
O.OOE• OO O.OOE• OO 
0.00E+OO O.OOE• OO 
O.OOE+OO O.OOE• OO 
0.00E• OO O.OOE• OO 
O.OOE• OO O.OOE• OO 
O.OOE• OO O.OOE• OO 
O.OOE• OO O.OOE• OO 
O.OOE+OO O.OOE+OO 
O.OOE• OO O.OOE• OO 
O.OOE• OO O.OOE• OO 
O.OOE• OO O.OOE• OO 
O.OOE• OO O.OOE• OO 
O.OOE• OO O.OOE+OO 
O.OOE• OO O.OOE+OO 
0.00E• OO 0.00E• OO 
O.OOE• OO O.OO E+OO 
O.OOE• OO O.OOE• OO 
O.OOE• OO O.OOE+OO 
O.OOE• OO O.OOE• OO 
O.OOE• OO O.OOE• OO 
O.OOE• OO O.OOE• OO 
0.00E• OO O.OOE• OO 
O.OOE• OO O.OOE• OO 
O.OOE+OO O.OOE• OO 
O.OOE• OO O.OOE+OO 
O.OOE• OO O.OOE• OO 
0.00E• OO O.OOE• OO 
O.OOE• OO O.OOE• OO 
O.OOE+OO O.OOE+OO 
0.00E• OO O.OOE• OO 
O.OOE• OO 0.00E• OO 
O.OOE+OO O.OOE• OO 
O.OOE+OO O.OOE• OO 
O.OOE+OO O.OOE+OO 
0.00E• OO O.OOE+OO 
0.00E+OO O.OO E• OO 
O.OOE• OO O.OO E• OO 
O.OOE• OO O.OOE• OO 
O.OOE • OO O.OOE• OO 
0.00E+OO O.OOE• OO 
O.OOE• OO O.OOE• OO 

Tatol :.-

Lb/cloy 

2.45E• OS 
4.66E.01 
3.63E• 03 
1.65E• OO 
3.39E• 03 
5.32E.01 
9.60E.01 
3.23E• OJ 
1.05E• OO 
2.•0E• 01 
3.37E• 02 
O.OOE• OO 
O.OOE• OO 
6.31E• OJ 
7.07E• 01 
4.SOE--0 1 
6.80E• 0 1 
4.56E• OJ 
8.90Ettl-l 
O.OOE• OO 
1.86E-11 
O.OOE• OO 
3.26E-15 
6.93E-20 
O.OOE• OO 
5.47E• OO 
O.OOE• OO 
7.20E• 02 
2.7BE.01 
8.98E+02 
1.16E• 03 
1.65E-+01 
O.OOE• OO 
3.SOE-20 
1.28E• 04 
1.12E• OO 
1.••E-16 
1.76E• 01 
O.OOE• OO 
O.OOE• OO 
5.06E• 03 
1.24E• 04 
2.12E-22 
1.57Ettl-l 
1.40E• 02 
2.06Ettl-l 
5.46E• OO 
2.14E.01 
2.25E• 02 
O.OOE+OO 
2.0JE.01 
3.83E.01 
1.0•E-15 
5.11Ettl-l 
2.1•e.,, 
O.OOE+OO 
4.87E• 02 
9.26E.02 
6.60E• 03 
9.67E+02 
2.70E• 03 
2.SOE+03 

mt/day 
1.11 E+02 
2.12E-04 
1.65E• OO 
7.SOE-04 
1.S•E+OO 
2.42E.o• 
4.36E.o• 
1.4/E• OO 
4.79E.Q• 
1.09E-02 
1.SJE.01 
O.OOE• OO 
O.OOE• OO 
2.87E• OO 
3.21E.02 
2.0SE-0• 
4.00E-02 
2.07E• OO 
4.0•E• 01 
O.OOE• OO 
6.46E-15 
O.OOE• OO 
1.46E-18 
4.06E-23 
O.OOE• OO 
2.46E-03 
O.OOE• OO 
3.27E.01 
1.26E-04 
4.06E.01 
5.37E.01 
7.51 E.03 
O.OOE• OO 
1.59E-23 
5.8-4E• OO 
5.09E-04 
6.55E-20 
6.10E.03 
O.OOE+OO 
O.OOE• OO 
2.JOE+OO 
5.66E• OO 
9.63E-26 
7.16E• OO 
6.38E-02 
9.36E• OO 
2.46E.03 
9.75E.OS 
1.02e.01 
O.OOE• OO 
9.24E.OS 
1.l•E.o• 
4.IJE-1 9 
2.32E• 0 1 
1.25E-14 
O.OOE• OO 
2.21E.01 
4.21E--05 
3.00E• OO 
4.40E-01 
1.23 E+OO 
1.14E+oo 

g/HC 
1.29E • 03 
2.45E.03 
1.91E• 01 
6.66E.03 
1.79E • 0 1 
2.60E--03 
5.0SE.03 
1.70E• 01 
5.54E.03 
1.26E.01 
1.TTE• OO 
O.OOE• OO 
O.OOE• OO 
3.32E• 01 
3.72E.01 
2.37E.03 
4.63E.01 
2.•0E• 01 
4.68E• 02 
O.OOE+OO 
9.79E-14 
O.OOE• OO 
1.71E-17 
4.IOE-22 
O.OOE• OO 
2.66E.02 
O.OOE+-00 
3.79E+OO 
l.46E.03 
4.72E• OO 
6.22E• OO 
8.69E.02 
O.OOE• OO 
1.8-4 E-22 
6.76E• 01 
5.90E.03 
7.56E-19 
9.36E.02 
0.00E• OO 
O.OOE • OO 
2.66E• 0 1 
6.55E• 0 1 
1.12E-24 
8.26E • 01 
7.39E.01 
1.09E+02 
2.8/E.02 
1.13E.03 
1.16E• OO 
O.OOE+OO 
1.0IE.03 
2.01 E.03 
5.46E-1B 
2.69E • 02 
1.44E-13 
O.OOE• OO 
2.56E+OO 
4.67E-04 
3.47E • 0 1 
5.09E +OO 
1.42E• 01 
1.31E-+01 
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Cotn-= ;~ Solid -
V.it ...vi. U,/ooJ lb/- lb/dav 
TotaJ l.5IE-02 l .llE-02 l.64E.02 9.0•E•02 
c.o ~ 1.51E-02 1.11E-02 1.!l•E+02 9.04E+02 
Formate 9.49E-15 3.56E-15 5.27E-11 O.OOE+OO 
Acetate 7.35E-15 3.62E-15 5.36E-11 O.OOE+OO 
r~lale 4.89E-14 3.06E-14 4.53E-10 O.OOE+OO 
IDA 2.59E-14 2.BBE-14 4.26E-10 O.OOE+OO 
Citrate 2.37E-15 3.BOE-15 5.62E-11 O.OOE+OO 
HEDTA 1.t 1E-1 • 2.58E-14 3.82E-10 O.OOE+OO 
EDTA 1.JJE-15 3.25E-15 4.81E-11 O.OOE+OO 

Rad. •~ ,~Rad. Solids Rad. c- C1J 
Unit QA. 0/dav lb/dov Ci/\. 
Total 1.10E-01 6.19E+OJ 6.73E+01 1.JOE-03 

····- 3.18E-O• 1.78E+01 1.15E-02 5.BOE-06 

"'Am 2.0BE-07 1.16E-02 1.29E-O• 2.TTE-09 

"" 6.50E-06 3.!l•E-01 1.BOE-0• 1.24E-10 

'"'Co 4.26E-05 2.39E+OO 4.65E-06 4.0SE-07 

"cm 3.43E-08 1.92E-03 8.JBE-08 2.!l•E-09 
P~r,m 8.12E-07 4.55E-02 1.24E-06 6.02E-08 
137(;:!I, 6.88E-05 3.85E+OO 9.78E-05 1.44E-O• 
1s2Eu 2.40E-06 1.J•E-01 1.70E-06 2.14E-08 
•-c .. 4.96E-04 2.78E+01 2.27E-O• 3.51E-06 ...... 1.44E-04 8.04E+OO 3.65E-05 8.71E-07 

fH 4.72E-06 2.!l•E-01 6.07E-08 2.27E-06 
12•1 1.98E-07 1.11E-02 1.JBE-01 3.52E-08 
-~, 7.69E-04 4.31E+01 1.67E-03 6.66E-06 

~'"'" 2.52E-07 1.41E-02 4.41E-02 2.71E-09 
"'P u 1.42E-06 7.98E-02 1.0JE-05 1.40E-08 - ~ .. 1.97E-05 1.10E+OO 3.92E-02 1.60E-07 
'°Pu 5.11E-06 2.86E-01 2.78E-03 4.17E-08 

l41pu 1.07E-04 6.00E+OO 1.28E-O• 9.68E-07 
"Pu 5.40E-1 0 3.0JE-05 1.69E-05 4.19E-12 
'"s.h 2.96E-04 1.66E+01 3.52E-05 4.29E-06 
"Sm 4.16E-03 2.33E+02 1.95E-02 1.06E-05 

'""'" 4.71E-06 2.!l•E-01 5.12E-02 2.65E-08 
-c, 1.0JE-01 5.78E+03 9.22E-02 7.23E-O• 
""Tc 8.18E-04 4.58E+01 5.96E+OO 4.00E-0• 
- Th 7.65E-09 4.28E-04 8.58E+OO 1.87E-09 

"'11 2.55E-07 1.43E-02 3.27E-03 5.19E-09 

"'u 1.81E-07 1.01E-02 3.60E-03 1.11E-09 

'"11 7.13E-09 3.99E-O• 4.07E-01 4.06E-1 1 

"'11 1.22E-08 6.!l•E-04 2.JJE-02 6.79E-11 

"'u 1.41E-07 7.91E-03 5.19E+01 8.23E-10 
(1) AH rad10nuciides m gaseous streams are assumed to eX1st as soltd particulate . 

~~ ~ic 
V.it mol/l. 
Total •.13E-02 
50-32-8 1.58E-O• 
56-23-5 O.OOE+OO 
57-14-7 2.09E-06 
5&-90-2 1.17E-06 
59-89-2 2.27E-13 
60-3!>-5 1.70E-O• 
62-7!>-9 6.85E-05 
64-19-7 1.58E-10 
71-43-2 O.OOE+OO 
7!,-0!,.8 3.59E-08 
7!>-12-7 1.37E-03 
76-1!,.3 O.OOE+OO 
79-01-6 O.OOE+OO 
83-32-9 2.69E-14 
114-66-2 8.55E-05 
84-74-2 2.78E-05 
87-68-3 O.OOE+OO 
88-89-1 2.71 E-04 
91-20-3 4.35E-1 4 
9!,-50-1 O.OOE+OO 
9&-66-2 1.05E-06 
100-21-0 4.22E-03 
101-84-a 2.70E-15 
106-93-4 3.99E-t5 
106-97-8 O.OOE+OO 
106-99-0 O.OOE+OO 
10!'r87-2 O.OOE+OO 
108-88-3 O.OOE+OO 
108-9!>-2 3.21E-O• 
110-54-3 O.OOE+OO 
110-82-7 O.OOE+OO 
111-84-2 O.OOE+OO 
120-12-7 1.13E-08 
120-82-1 1.90E-21 
122-39-4 4.27E-06 
12!;-73-8 1.15E-O• 
127-18-4 O.OOE+OO 
129-00-0 8.89E-07 
132-64-9 5.29E-11 
144-62-7 3.44E-02 
193-39-5 3.62E-12 
206-44-0 1.07E-13 
208-96-8 9.63E-10 
603-34-9 3.0BE-06 
621-64-7 1.78E-t3 
1321-64-8 1.55E-1• 
1336-36-3 3.09E-13 
3697-24-3 9.55E-14 
4170-30-3 5.28E-07 
10061-01-5 2.37E-22 
26140-60-3 6.31E-14 

Lh/aal 
:'l.- ---02 
3.33E-04 
O.OOE+OO 
1.05E-06 
2.27E-06 
2 20E-13 
8 38E-05 
4.23E-05 
7.92E-11 
O.OOE+OO 
1.23E-08 
5.16E-O• 
O.OOE+OO 
O.OOE+OO 
3.47E-1• 
1.59E-04 
6.45E-05 
O.OOE+OO 
5.18E-O• 
4.66E-14 
O.OOE+OO 
1.06E-06 
5.85E-03 
3.ll•E-15 
6.25E-15 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.52E-O• 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.68E-08 
2.87E-21 
6.0JE-06 
2.55E-O• 
O.OOE+OO 
1.50E-06 
7.42E-11 
2.59E-02 
8.35E-12 
1.BOE-13 
1.22E-09 
6.JOE-06 
1.9•E-13 
3.89E-14 
8.31E-13 
1.93E-1 3 
3.09E-07 
2.20E-22 
1.21E-13 

lb/-
5.03E.02 
4.93E+OO 
O.OOE+OO 
1.55E-02 
3.35E-02 
3.25E-09 
1.2•E+OO 
6.26E-01 
1.17E-06 
O.OOE+OO 
1.82E-04 
7.63E+OO 
O.OOE+OO 
O.OOE+OO 
5.13E-10 
2.35E+OO 
9.54E-01 
O.OOE+OO 
7.67E+OO 
6.89E-10 
O.OOE+OO 
1.57E-02 
8.66E+01 
5.68E- t1 
9.24E-11 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
3.73E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.49E-04 
4.25E-17 
8.92E-02 
3.78E+OO 
O.OOE+OO 
2.22E-02 
1.10E-06 
3.83E+02 
1.24E-07 
2.66E-09 
1.81E-05 
9.32E-02 
2.86E-09 
5.76E-10 
1.23E-08 
2.86E-09 
4.57E-03 
3.25E-18 
1.79E-09 

MUdly 
2.28E-01 
2.24E-03 
O.OOE+OO 
7.04E-06 
1.52E-05 
1.48E-12 
5.!l•E-04 
2.85E-O• 
5.32E-10 
O.OOE+OO 
8.27E-08 
3.47E-03 
O.OOE+OO 
O.OOE+OO 
2.33E-13 
1.07E-03 
4.34E-O• 
O.OOE+OO 
3.49E-03 
3.13E-13 
O.OOE+OO 
7.12E-06 
3.9•E-02 
2.58E-1 4 
4.20E-14 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.70E-03 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.13E-07 
1.93E-20 
4.05E-05 
1.72E-03 
O.OOE+OO 
1.01E-05 
4.99E-10 
1 74E-01 
5.62E-11 
1.21E-12 
8.22E-09 
4.23E-05 
1.JOE-12 
2.62E-13 
5.58E-12 
1.30E-12 
2.0BE-06 
1.48E-21 
8.1 5E-13 

24590-WTP-RPT-PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

6Gseous 
mol/l. 

O.OOE.00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

Cl/-
7.31E+01 
3.25E-01 
1.55E-04 
6.96E-06 
2.27E-02 
1.48E-O• 
3.37E-03 
8.0BE+OO 
1.20E-03 
1.96E-01 
4.88E-02 
1.27E-01 
1.97E-OJ 
4.85E-01 
1.52E-04 
7.85E-04 
8.9•E-03 
2.JJE-03 
5.42E-02 
2.35E-07 
2.40E-01 
5.92E-01 
1.49E-03 
4.05E+01 
2.24E+01 
1.05E-04 
2.91E-04 
6.21E-05 
2.27E-06 
3.BOE-06 
4.61E-05 

g/HC 
2.6•E+OO 
2.59E-02 
O.OOE+OO 
8.15E-05 
1.76E-O• 
1.71E-11 
6.52E-03 
3.29E-03 
6.16E-09 
O.OOE+OO 
9.57E-07 
4.0 lE-02 
O.OOE+OO 
O.OOE+OO 
2.70E-12 
1.23E-02 
5.02E-03 
O.OOE+OO 
4.03E-02 
3.62E-12 
O.OOE+OO 
8.25E-05 
4.56E-01 
2.99E-13 
4.86E-1 3 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.96E-02 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.31E-06 
2.23E-19 
4.69E-O• 
1.99E-02 
O.OOE+OO 
1.17E-O• 
5.78E-09 
2.01E+OO 
6.SOE-1 0 
1.40E-11 
9.52E-08 
4.90E-04 
1.51E-11 
3.03E-12 
6.46E-11 
1.50E-11 
2.•0E-05 
1.7 1E-20 
9.43E-1 2 

lb/dov 
O.OOE.00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

lb/dov 
5.34E+OO 
2.09E-O• 
1.71E-06 
3.•JE-09 
4.43E-08 
6.45E-09 
9.19E-08 
2.05E-O• 
1.52E-08 
t .60E-06 
2.21E-07 
2.92E-08 
2.46E-02 
1.88E-05 
4.74E-04 
1.01 E-07 
3.18E-O• 
2.27E-05 
1.16E-06 
1.31E-07 
5.11E-07 
4.96E-05 
2.88E-O• 
6.46E-O• 
2.91 E+OO 
2.10E+OO 
6.65E-05 
2.21E-05 
2.32E-03 
1.JOE-04 
3.02E-01 

Tatol -
lb/dav 

l.07E.03 
1.07E+03 
5.27E-11 
5.36E-11 
4.53E-10 
4.2fiE-10 
5.62E-11 
3.82E-10 
4.81E-11 

Tatol Rad . - l1l 
Cl/l 

1.12E-01 
3.24E-O• 
2.11 E-07 
6.50E-06 
4.JOE-05 
3.69E-08 
8.72E-07 
2.13E-O• 
2.42E-06 
5.00E-0• 
1.44E-O• 
6.99E-06 
2.JJE-07 
7.78E-04 
2.54E-07 
1.44E-06 
1.99E-05 
5.15E-06 
1.0BE-04 
5.45E-10 
3.00E-04 
4.17E-03 
4.74E-06 
1.04E-Ot 
1.22E-03 
9.52E-09 
2.60E-07 
1.82E-07 
7.17E-09 
1 23E-08 
1.42E-07 

Ml/day 
4.85E-01 
4.85E-01 
2.40E-14 
2.•• E-14 
2.06E-13 
1.9•E-13 
2.56E-1• 
1.73E-13 
2.19E-1• 

Cl/-
6.26E+OJ 
1.81E+01 
1.18E-02 
3.!l•E-01 
2.41E+OO 
2.07E-03 
4.88E-02 
1.19E+01 
1.35E-01 
2.80E+01 
8.09E+OO 
3.92E-01 
1.JOE-02 
4.35E+01 
1.42E-02 
8.06E-02 
1.11E+OO 
2.BBE-01 
6.05E+OO 
3.05E-05 
1.68E+01 
2.34E+02 
2.65E-01 
5.82E+OJ 
6.82E+01 
5.33E-04 
1.46E-02 
1.02E-02 
4.01E-04 
6.87E-O• 
7.96E-03 

g/H< 
5.62E+OO 
5.62E+OO 
2.77E-13 
2.82E-13 
2.JBE-12 
2.24E-12 
2.96E-13 
2.01e-12 
2.53E-13 

lb/dav 
7.2fiE+01 
1.17E-02 
1.JOE-0• 
1.80E-O• 
4.70E-06 
9.02E-08 
1.33E-06 
3.03E-04 
1.72E-06 
2.28E-04 
3.67E-05 
8.99E-08 
1.63E-01 
1.69E-03 
4.46E-02 
1.04E-05 
3.95E-02 
2.BOE-03 
1.JOE-04 
1.71E-05 
3.57E-05 
1.96E-02 
5.15E-02 
9.29E-02 
8.87E+OO 
1.07E+01 
3.JJE-03 
3.62E-03 
4.10E-01 
2.34E-02 
5.22E+01 
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Sff'Cam~r: 
StreOfflNwe: 
Configlrotioo : 
Rut Date / Ti PM : 

Rt.11 Cota File : 

S- P!'op<rtics 
Variable Valuo 
Densirv 1.06E+OO 
EnthalP"I -5.24E.o6 
Mass Flow 1.51E+03 

3.62E+04 
Vo«.lmetricFlaw 1.54E+OO 

2.05E-01 
Molar Flaw 4.29E+01 
Molecular Weicht 1.89E+01 
Pressure 1.00E+03 
TemDl'lrature 3.00E+01 
Na Mal_.,,., 9.21E-01 

loH 6.99E+OO 
To1al TRU 1.36E-01 
Total Activitv 3.03E+01 

•-•-• r--

Unit mol/L 

Total 5.58E+01 
l •n• 5.81 E-06 
1.,., 7.03E-02 
IA••• 2.56E-05 
la•> 3.93E-02 
la, •> S.J•E-06 
la;- ' 6.28E-06 
Ir~•' UOE-04 
led•> 9.88E-06 
Ice' 2.37E-04 
lr:r 1.22E-02 
co 6.36E-1 01 
co. 4.90E-06 
co.· 5.62E-02 
le,' 1.69E-03 
Ir,•> 9.81E-06 

5.SlE-03 , .. , 3.11E-04 
i,O 5.35E+01 
M om O.OOE+OO ... 1.01E-07 
HCL O.OOE+OO 
HC03- 7.10E-24 
H2C03 7.66E-23 
HF 0.00E+OO 

1 .... , 1.03E-05 
HNO. O.OOE+OO 
It<' 2.92£-02 ., 2.72E-06 .. 2.12E-04 
Ma'' 8.09E-05 

lu ,,' 8.78E-05 
MnO . O.OOE+OO 
N, 2.28£-03 
Na• 9.21E-01 
NH3 3.72E-03 
NH-4+ 3.69E-20 

1Nt 1 1.41E-04 
NO 4.00E-26 
NO, 5.65£-39 
N"- ' 1.53£-01 
NO . 8.33£-01 

10. 7.36E-04 
10 - O.OOE+OO 
lr.M' 9.86E-08 
n u ,s,• 1.56E-01 
Pb"' 3.59E-05 

Ion•' 2.78E-06 
PO ., 2.87E-03 
Resin O.OOE+OO 
IR>"' 2.68E-06 

IRu"' 3.99E-06 
Is•• O.OOE+OO 
Si02 5.43E-04 

SiO" 4.15E-16 
so. 6.08E-42 
so . 6.86E-03 
Is;> 1.45E-06 
Sucrose O.OOE+OO 
In·• 4.48E-06 

7n"' 1.67E-05 
7;• 1.23E-05 

HFl'03 
Blended H. W melter feed to HI. W melter 
MRQ-05-0049 .acmf 
12/14/2005 - 1'42:25 PM 

24590-WTP-RPT- PO-03-008, Rev 2 
Integrated Emissions Baseline Report for the Hanford 

Tank Waste Treatment and Immobilization Plant 

H :\ACM v3 . I \MRQ-0!5-0049\MRQ_0!5_0049A_Strcoms.av 

U"its _, __ , 
BTU/hr 
Lb/hr 

Ll>ldav 
GPM -,~. 

lbmoL'hr 
Lb/Lbmol 

mbar 
C 

moVL 
oH 

Ci/L 
Ci/L 

Lb/gal 

8.81E+OO 
5.23E-06 
1.58E-02 
1.60E-05 
3.55E-03 
6.12E-06 
1.09E-05 
1.24E-04 
9.27E-06 
2.77E-04 
3.60E-03 
1.49£-101 
1.80E-06 
2.82E-02 
7.35E-04 
5.20E-06 
8.74E-04 
1.45E-04 
8.05E+OO 
O.OOE+OO 
8.S3E-10 
O.OOE+OO 
3.61E-24 
3.96E-23 
O.OOE+OO 
1.72E-05 
O.OOE+OO 
9.53E-03 
3.1 6E-06 
1.23E-05 
1.64E-05 
4.03E-05 
O.OOE+OO 
5.33£-04 
1.77E-01 
5.28E-04 
5.28E-04 
6.92E-OS 
1.00E-26 
2.17£-39 
5.86£-02 
4.31£-01 
1.96E-04 
O.OOE+OO 
1.•0E-08 
2.21 E-02 
6.20E-OS 
2.46E-06 
2.28E-03 
O.OOE+OO 
2.30£-06 
3.36E-06 
O.OOE+OO 
2.72E-04 
3.19£.16 
3.25E-42 
5.50E-03 
1.06E-06 
0.00E+OO 
1.79E-06 
9.1 3E-06 
9.40E-06 

{ck>es not include solid phase) 

(does not include solid phase) 
(does not incJude solid phase) 

Solid C-

Lb/day Lb/ day 

1.95E+04 1.52E+04 
1.16£-02 3.62£+00 
J.ouc~, 6.01E+02 
3.54E-02 2.33E-01 
/ .D.:J ~ ..-UU 3.31E+02 
1.aac~, 3.23E+OO 
2.42£-02 1.69E+01 
1.rJt.-01 1.97E+01 
2.nso.ll l.31 E+01 
6.13£-01 4.02E+OO 
/ . lll.JCT\IV 3.92E+OO 
3 ... t -98 O.OOE+OO 
3.0aE-03 O.OOE+OO 
b .ZJ t ~• 1.09E+03 
1.n.,r~•• 1.01E+0·1 
1.l Ot-02 1.37E+OO 
UJt+uu 7.13E+01 
J.,u• -01 5.80E+02 
1 . I OC"TV't O.OOE+OO 
n uur~., 1.38E+02 

.o, c~ O.OOE+OO 
0.U<Jt +w O.OOE+OO 
/ .:,:,c -21 O.OOE+OO 
O.ff t -1U O.OOE+OO 
O.OOE+OO O.OOE+OO 
J.8•1c-02 7.45E+OO 
O.OOE+OO O.OOE+OO 
2.11 • ~ 1.11 £+01 
tb,oc:-UJ 6.06E+OO 
2.llt-U; \ .40E+02 
J.=c-02 4.88E+OO 
b.= c~, 4.74E+01 
O.OOE+OO 0.00E+OO 
1.18E+oo O.OOE+OO 
3.91 E+02 8.68E+02 
1.17E+w O.OOE+OO 
,~ac-11 O.OOE+OO 
1.~ ... ., 2.11 £+01 
L-21' t ·i!:3 O.OOE+OO 
4_,,11,-:.:.36 O.OOE+OO 
1.3Ut +u.c: 1.99E+02 
9,04 t +<J; 1.53E+02 
4.34t·U1 O.OOE+OO 
O.OOE+OO 9.53£+02 
J.1•e-0, 3.14E+03 
4.88£+01 1.98E-19 
1...,TE-01 2.77E+o1 
• ·••c~• 1.14E+OO 
5.0•E+OO 1.25E+02 
u.ooe+oo O.OOE+OO 
5.rn•••·• 3.68£-01 
1.440-0J 3.37 E+OO 
O.OOE+OO 8.52E-17 
5_,,,. • ., 6.30E+03 
/ .U.)C:•13 2.08E-06 
7.19E-39 O.OOE+OO 
1,;;C+<Jl 4.59E+01 
1.340-03 1.80E+OO 
O.OOE+OO 3.59E-36 
3.=••··· 3.05E+OO 
1.U2t.-02 1.53E+02 
L.=c~L 1.46£+02 

........,,,n Total Com• 

mol/L Lb/day Lb/day ml/day g/MC 

O.OOE+OO 0.00E+OO 3.47E+04 1.58E+01 1.83E+02 

O.OOE+OO 0.00E+OO 3.63E+OO 1.65E-03 1.91E-02 
O.OOE+OO O.OOE+OO 6.36E+02 2.89E-01 3.J•E+OO 
O.OOE+OO O.OOE+OO 2.68£-01 1.22E-04 1.41E-03 
O.OOE+OO O.OOE+OO 3.38E+02 1.54E-01 1.78E+OO 
O.OOE+OO O.OOE+OO 3.24E+OO 1.47E-03 1.71£-02 
O.OOE+OO O.OOE+OO 1.70E+01 7.71E-03 8.92E-02 
O.OOE+OO O.OOE+OO 2.00E+01 9.09£-03 1.0SE-01 
O.OOE+OO O.OOE+OO 1.31E+01 S.94E-03 6.88E-02 
O.OOE+OO O.OOE+OO 4.64E+OO 2.11E-03 2.«E-02 
O.OOE+OO O.OOE+OO 1.19E+01 5.40E-03 6.25E-02 
O.OOE+OO O.OOE+OO 3.29E-98 1.49£-101 1.73£-100 
O.OOE+OO O.OOE+OO 3.98E-03 1.81E-06 2.09E-05 
O.OOE+OO O.OOE+OO 1.16E+03 S.26E-01 6.09E+OO 
O.OOE+OO O.OOE+OO 1.17E+01 5.32E-03 6.16E-02 
O.OOE+OO O.OOE+OO 1.38E+OO 6.28E-04 7.27E-03 
O.OOE+OO O.OOE+OO 7.32E+01 3.33E-02 3.8SE-01 
O.OOE+OO O.OOE+OO 5.80E+02 2.64£-01 3.05E+OO 
O.OOE+OO O.OOE+OO 1.78E+04 8.09E+OO 9.36£+01 
O.OOE+OO O.OOE+OO 1.38E+02 6.27E-02 7.26E-01 
O.OOE+OO O.OOE+OO 1.89E-06 8.57E-10 9.92£-09 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 7.99E-21 3.63E-24 4.21E-23 
O.OOE+OO O.OOE+OO 8.77E-20 3.99E-23 4.61£-22 

O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 7.49E+OO 3.41E-03 3.94£-02 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 3.22E+01 1.46E-02 1.69E-01 
O.OOE+OO O.OOE+OO 6.06E+OO 2.ISE-03 3.19E-02 
O.OOE+OO O.OOE+OO 1.40£+02 6.38E-02 7.38£-01 
O.OOE+OO O.OOE+OO 4.92E+OO 2.24E-03 2.59E-02 
O.OOE+OO O.OOE+OO 4.75E+01 2.16E-02 2.50£-01 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 1.18E+OO 5.JSE-04 6.20£-03 
O.OOE+OO O.OOE+OO 1.26E+03 5.72E-01 6.62E+OO 
O.OOE+OO O.OOE+OO 1.17E+OO 5.31 E-04 6.14£-03 
O.OOE+OO O.OOE+OO 1.23E-17 5.58£-2 1 6.46£-20 
O.OOE+OO O.OOE+OO 2.12E+01 9.65E-03 1.12E-01 
O.OOE+OO O.OOE+OO 2.22E-23 1.01E-26 1.17E-25 
O.OOE+OO O.OOE+OO 4.60E-36 2.18£-39 2.52E-38 
O.OOE+OO O.OOE+OO 3.28E+02 1.49E-01 1.73E+OO 
O.OOE+OO O.OOE+OO 1.11 £+03 5.03E-01 5.82E+OO 
O.OOE+OO O.OOE+OO 4.J•E-01 1.97E-04 2.29E-03 
O.OOE+OO O.OOE+OO 9.53£+02 4.33£-01 5.01E+OO 
O.OOE+OO O.OOE+OO 3.1-4 E.+-03 1.43E+OO 1.65E+01 
O.OOE+OO O.OOE+OO 4.88E+01 2.22E-02 2.57E-01 
O.OOE+OO O.OOE+OO 2.78E+01 1.27E-02 1.46£-01 
O.OOE+OO O.OOE+OO 1.14E+OO S.19E-04 6.01 £-03 
O.OOE+OO O.OOE+OO 1.30E+02 5.90E-02 6.83E-01 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
0.00E+OO O.OOE+OO 3.73E-01 1.69E-04 1.96E-03 
O.OOE+OO O.OOE+OO 3.38E+OO 1.54E-03 1.78E-02 
O.OOE+OO O.OOE+OO 8.52E-17 3.87E-20 4.48£-19 
O.OOE+OO O.OOE+OO 6.30E+03 2.86E+OO 3.31£+01 
O.OOE+OO O.OOE+OO 2.08E-06 9.45E-10 1.09E-08 
O.OOE+OO O.OOE+OO 7.19E-39 3.27£-42 3.78E-41 
O.OOE+OO O.OOE+OO 5.80E+01 2.64E-02 3.05E-01 
O.OOE+OO O.OOE+OO 1.81E+OO 8.21£-04 9.51E-03 
O.OOE+OO O.OOE+OO 3.59E-36 1.SJE-39 1.89E-38 
O.OOE+OO O.OOE+OO 3.06E+OO 1.39£-03 1.61E-02 
O.OOE+OO O.OOE+OO 1.53E+02 6.97E-02 8.07E-01 
O.OOE+OO O.OOE+OO 1.46E+02 6.63E-02 7.6/E-01 
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,~~ Solid,_ 

Unit ... 111. Lb/aal Lb/day Lb/day 
Totol 3.62E-03 2.66E-03 5.87E-OJ 5.21E•02 
1c,o · 3.62E-03 2.66E-03 5.87E-+OO 5.21E+02 
Foonate 2.57E-15 9.66E-16 2.14E-12 1.01E-07 
Acetale 1.99E-15 9.82E-18 2.17E-12 1.02E-07 
Gtvcolate 1.33E-14 8.31E-1 5 1.ME-11 5.03E-08 
IDA 6.21E-15 6.90E-15 1.53E-1 1 1.28E-07 
Citrate 5.68E-16 9.11E-16 2.01 E-12 1.10E-07 
HEDTA 2.66E-15 6.18E-1 5 1.37E-11 9.04E-08 
EDTA 3.20E-16 7.BOE-16 1.72E-12 9.72E-08 

Rod , - ---- Rod . - Solids Rod. Como Ill 
Unit Ci/I. Ci/- Lb/day Cl/I. 
Total 1.60E+01 1.34E+05 5.13E-+OO 1.43E+01 
"Am 5.44E-05 4.56E-01 2.93E-0-4 1.03E-01 
"Am 3.56E-08 2.98E-0-4 3.29E-Oe 8.31E-06 
"r. 1.12E-06 9.35E-03 4.62E-06 7.26E-06 

"'Co 7.33E-06 8.14E-02 1.20E-07 1.14E-02 

" 'cm 5.90E-09 4.94E-05 2.15E-09 1.44E-04 
2Ur. m 1.40E-07 1.17E-03 3.18E-08 3.27E-03 
"'r., 1.60E+01 1.34E+OS 3.40E+OO 2.29E+OO 
1s2Eu 4.09E-07 3.43E-03 4.35E-08 5.47E-04 .... ,, 8.49E-05 7.10E-01 5.BOE-06 5.92E-02 
•-c .. 2.45E-OS 2.05E-01 9.33E-07 8.77E-03 
'H 2.40E-OS 2.01E-01 4.60E-08 1.80E-04 ,,., 3.42E-08 2.87E-04 3.58E-03 3.58E-07 
DNi 1.31E-04 1.10E+OO 427E-05 1.97E-03 
"'No 4.33E-08 3.62E-04 1.13E-03 6.41E-05 
lllp,, 2.44E-07 2.04E-03 2.62E-07 3.99E-04 
' "Pu 3.37E-06 2.82E-02 1.00E-03 3.54E-03 
"'Pu 8.73E-07 7.31E-03 7.10E-05 9.33E-04 
l41 p 11 1.83E-05 1.53E-01 3.28E-06 2.51E-02 
"'Pu 9.24E-11 7.74E-07 4.33E-07 8.60E-08 
'"Sb 5.07E-05 4.24E-01 9.02E-07 3.63E-02 
ISl ~m 7.11E-0-4 S.95E+OO 4.99E-04 4.40E-01 
"•sn 8.06E-07 6.75E-03 1.31E-03 1.70E-04 .. ~. 1.76E-02 1.47E+02 2.35E-03 1.13E+01 ~- 1.41E-04 1.18E+OO 1.53E-01 2.54E-02 
"'Th 1.31E-09 1.10E-05 2.20E-01 2.78E-06 
2xa11 4.36E-08 3.67E-04 8.39E-05 2.28E-04 
l:MlJ 3.11E-08 2.60E-04 9.24E-05 1.18E-05 

"'u 1.23E-09 1.03E-05 1.05E-02 2.85E-07 
lll1 1 2.10E-09 1.76E-05 5.99E-04 3.91E-07 
n•u 2.43E-08 2.03E-04 1.33E+OO 6.70E-06 
{1) All radionucJ1des ,n gaseous sWams an, assumed to exist as solid particulate. 

CAS ~ :.-iina6(: ~l"IT'I: 

Unit .... /1. 
Total l .51E--02 
50-32-8 7.13E-05 
56-23-5 4.73E-25 
57-14-7 4.62E-06 
58-90-2 2.45E-06 
59-39-2 7.23E-13 
6G-3>5 6.93E-05 
62-7S-9 8.91E-05 
64-19-7 5.04E-10 
71-43-2 2.15E-18 
7S-OS-8 1.18E-07 
7S-12-7 5.43E-04 
76-1S-3 O.OOE+OO 
79-01-o 6.16E-20 
63-32-9 5.39E-13 
84-66-2 7.97E-05 
84-74-2 2.82E-05 
87-66-3 2.16E-20 
5a,,9-1 1.07E-04 
91 -20-3 1.14E-12 
9S-S0-1 3.77E-14 
96-36-2 2.31E-06 
100-21-0 1.55E-04 
101-84-8 8.15E-14 
106-93-4 2.17E-13 
106-97-8 O.OOE+OO 
106-99-0 O.OOE+OO 
1oa,,1.2 O.OOE+OO 
108-83-3 5.32E-1 9 
106-9S-2 2.J5E-04 
110-54-3 o.ooE+OO 
110-02-7 O.OOE+OO 
111-84-2 O.OOE+OO 
120-12-7 4.62E-08 
1,o-62-1 1.06E-14 
122-39-4 5.81E-06 
126-73-8 6.43E-05 
127-16-4 8.14E-25 
129-00-0 1.94E-06 
132-o4-9 5.61E-10 
144>02-7 1.36E-02 
193-39-5 1.16E-11 
206-44-0 4.14E-13 
208-96-8 6.06E-09 
603-34-9 5.59E-06 
621-64-7 6.43E-13 
1321-o4-8 2.77E-13 
1336-36-3 7.39E-12 
3697-24-3 3.46E-13 
4170-30-3 1.13E-06 
10061-01-5 1.54E-16 
26140-60-3 3.63E-13 

Ll>/aal 
1.17E--02 
1.50E-04 
6.07E-25 
2.42E-06 
4.74E-06 
7.00E-13 
3.42E-05 
5.51E-05 
2.53E-10 
1.40E-18 
4.06E-08 
2.04E-0-4 
O.OOE+OO 
6.75E-20 
6.94E-13 
1.48E-04 
6.54E-05 
4.69E-20 
2.05E-0-4 
1.22E-12 
4.62E-1 4 
2.32E-06 
2.15E-04 
1.16E-1 3 
3.40E-13 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
4.09E-19 
1.85E-04 
O.OOE+OO 
O.OOE+OO 
O.OOE• OO 
6.67E-08 
1.60E-14 
8.21E-06 
1.43E-04 
1.13E-24 
3.27E-06 
7.88E-10 
1.02E-02 
2.68E-11 
6.99E-13 
7.70E-09 
1.15E-05 
6.98E-13 
8.95E-13 
1.99E-11 
8.99E-13 
6.63E-07 
1.43E-16 
6.98E-13 

Lb/dov 
2.58E+Ol 
3.32E-01 
1.34E-21 
5.35E-03 
1.05E-02 
1.55E-09 
7.56E-02 
1.22E-01 
5.59E-07 
3.10E-15 
8.96E-05 
4.52E-01 
O.OOE+OO 
1.49E-16 
1.54E-09 
3.27E-01 
1.45E-01 
1.04E-16 
4.52E-01 
2.70E-09 
1.02E-10 
5.13E-03 
4.76E-01 
2.56E-10 
7.52E-1 0 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
9.04E-16 
4.09E-01 
O.OOE• OO 
O.OOE+OO 
0.00E• OO 
1.52E-04 
3.53E-11 
1.82E-02 
3.16E-01 
2.49E-21 
7.2JE-03 
1.74E-06 
2.26E• 01 
5.94E-08 
1.54E-09 
1.70E-05 
2.53E-02 
1.54E-09 
1.54E-09 
4.39E-08 
1.55E-09 
1.47E-03 
3.16E-13 
1.54E-09 

MUday 
1.17E-02 
1.51E-04 
6.10E-25 
2.43E-06 
4.76E-06 
7.04E-13 
3.44E-05 
5.54E-05 
2.54E-10 
1.41E-18 
4.0BE-08 
2.05E-04 
O.OOE+OO 
6.79E-20 
6.98E-13 
1.49E-04 
6.57E-05 
4.72E-20 
2.06E-04 
1.23E-12 
4.65E-14 
2.33E-06 
2.16E-04 
1.16E-13 
3.42E-13 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
4.11E-19 
1.86E-04 
O.OOE+OO 
O.OOE+oo 
O.OOE+OO 
6.90E-08 
1.61E-14 
8.25E-06 
1.44E-04 
1.13E-24 
3.29E-06 
7.92E- 10 
1.03E-02 
2.70E-11 
7.02E-13 
7.74E-09 
1.15E-05 
7.02E-13 
6.99E-13 
2.00E-11 
7.03E-13 
6.67E-07 
1.44E-16 
7.01E-13 

24590-WTP-RPT-PO-03-008, Rev 2 
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Tank Waste Treatment and Immobilization Plant 

Gcscous 
,nol/1. 

O.OOE.00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
OOOE+OO 
O.OOE+OO 

,11....., 
1.19E+05 
8.61E+02 
6.96E-02 
6.08E-02 
9.51E+01 
1.20E+OO 
2.74E+01 
1.92E+04 
4.58E+OO 
4.96E+02 
7.34E+01 
1.51 E+OO 
3.00E-03 
1.65E+01 
7.04E-01 
3.34E+OO 
2.96E+01 
7.81E+OO 
2.10Et02 
7.20E-04 
J.04E+o2 
J.68Et03 
1.43E+OO 
9.42E+04 
2.12Et02 
2.JJE-02 
1.91E+OO 
9.92E-02 
2.38E-03 
3.28E-03 
5.61E-02 

g/sec 
1.36E-01 
1.75E-03 
7.07E-24 
2.81E-05 
5.51E-05 
8.15E-12 
3.98E-04 
6.41E-04 
2.94E-09 
1.63E-17 
<.72E-07 
2.38E-03 
O.OOE+OO 
7.85E-19 
8.0BE-12 
1.72E-03 
7.61E-04 
5.46E-19 
2.3BE-03 
1.42E-11 
5.36E-13 
2.70E-05 
2.SOE-03 
1.3SE-12 
3.96E-12 
O.OOE• OO 
0.00E+OO 
0.00E+OO 
4.76E-18 
2.15E-03 
O.OOE • OO 
0.00E+OO 
O.OOE+OO 
7.99E-07 
1.86E-13 
9.55E-05 
1.66E-03 
1.31E-23 
3.81E-05 
9.17E-09 
1.1 9E-01 
3.12E-10 
8.13E-12 
8.96E-08 
1.33E-04 
8.13E-12 
8.09E-12 
2.31E-10 
8.14E-12 
7.72E-06 
1.66E-15 
8.12E-12 

Lb/dav 
O.OOE•OO 
O.OO E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

Lb/dav 
8.72E+02 
5.54E-01 
7.69E-04 
3.00E-05 
1.85E-04 
5.25E-05 
7.45E-04 
4.87E-01 
5.81E-05 
4.05E-03 
3.33E-04 
3.45E-07 
3.74E-02 
6.39E-04 
2.20E+OO 
4.30E-04 
1.05E+OO 
7.59E-02 
4.49E-03 
4.03E-04 
6.46E-04 
3.09E-01 
2.77E-01 
1.50E+OO 
2.76E+01 
4.67E+02 
4.37E-01 
3.52E-02 
2.43E+OO 
1.12E-01 
3.68E+02 

Total Cmnn 
Lb/day MUday g/H<: 

5.27E+02 HOE-01 2.77E+OO 
5.27E+02 2.40E-01 2.77E+OO 
1.01E-07 4.58E-1 1 5.30E-10 
1.02E-07 4.66E-11 5.39E-10 
5.03E-08 2.29E-11 2.65E-10 
129E-07 5.64E-11 6.76E-10 
1.10E-07 S.02E-11 5.81E-1 0 
9.04E-08 4.11E-11 V6E-10 
9.72E-08 4.42E-11 5.11E-10 

Total Rod . .- Ill 
Ci/I. Ci/day Lb/day 

3.03E+01 2.53E+05 8.77E+02 
1.03E-01 8.81E+02 5.54E-01 
8.35E-Oe 6.99E-02 7.72E-04 
8.36E-06 7.0IE-02 3.46E-05 
1.14E-02 9.52E+01 1.85E-0-4 
1.44E-04 1.20E+OO 5.25E-05 
3.27E-03 2.74E+01 7.45E-04 
1.83E+01 1.53E+OS 3.89E+OO 
5.47E-04 4.58E+OO 5.81E-05 
5.93E-02 4.97E+02 4.05E-03 
8.BOE-03 7.37E+01 3.34E-0-4 
2.04E-04 1.71E+OO 3.91E-07 
3.93E-07 3.29E-03 4.10E-02 
2.10E-03 1.76E+01 6.82E-04 
8.42E-05 7.05E-01 220E+OO 
4.00E-0-4 3.35E+OO 4.31E-04 
3.54E-03 2.96E+01 1.05E+OO 
9.34E-04 7.82E+OO 7.60E-02 
2.51E-02 2.10E+02 4.49E-03 
8.61E-08 7.21E-04 4.03E-04 
J.64E-02 3.05Et02 6.47E-04 
4.41E-01 3.69E+03 3.09E-01 
1.71 E-04 1.43E+OO 2.78E-01 
1.13E+01 9.44E+04 1.51E+OO 
2.55E-02 2.14E+02 2.78E+01 
2.79E-06 2.33E-02 4.67E+02 
2.28E-04 1.91E+OO 4.37E-01 
1.19E-05 9.95E-02 3.53E-02 
2.86E-07 2.39E-03 2.44E+OO 
3.93E-07 3.29E-03 1.12E-01 
6.73E-06 5.63E-02 3.70E+02 

Page A-28 



Stream -.r: --= ConfigtrotlOft : 
RlM'I Oat._ I Time : 

RUfl Data File: 

Stream PN>pCrtics 
Vorio.blc Voluc 
Densitv 1.15E--03 
Enlhalov -1.25E+05 
M.ass Aow 1.15E+03 

2.76E+04 
Volumetric Flow 2.00E+03 

2.67E+02 
Molar FIO\N 4.03E+01 
Molecular Weioht 2.85E+01 
Pntssura 1.00E+OJ 
Te,,...._..,.tu~ 2.55E+01 
Na Mofaritv O.OOE+OO 
IDH 5.25E+OO 
Tot.a.lTRU 2.10E-11 
Total Activity 4.66E--09 

~-t -R-
Unit moll\. 

Total 4.95E--07 
IAo" 8.93E-16 
IAr' 1.08E-11 
IA<"' 3.9<4E-15 
1s·• 6.0SE-12 
IR,"2 8.21E-16 
Ri•l 9.65E•16 
Ca"' 5.88E-14 
Ir:,•' 1.52E-15 
lee"' 6.97E-11 
Ir,· 329E· 11 
co 9.78E-111 
CO, 7.54E-16 
co.· 8.65E-12 
r:,' 5.22E-12 
Cu"' 1.51E-1 5 
IF 1.16E-12 
F,,,,•l 1.73E-11 
IH,O 4.85E--07 
H-• • m O.OOE+OO 
IH' 2.73E-12 
HCL O.OOE+OO 
HCOO- 6.88E-15 
H2COJ O.OOE+OO 
HF O.OOE+OO 
Ho•1 1.58E-15 
HNO, O.OOE+OO 
K' 4.51E-12 

-•·· 4.19E-16 
11 · 7.45E-14 
, .... , 124E-14 
iu,, •> 1.35E-14 
MnO . O.OOE+OO 
N 3.51E-13 

IN•• 4.70E--09 
NH3 5.72E-1 3 
NH-4+ 4.59E-14 

1Ni9 2 2.36E-1 2 
NO 6.16E-36 
,~" 8.69E-49 
NO." 2.35E-11 
NO " 3.14E--09 

10, 1.13E-13 
In· O.OOE+OO 
JH· 1.80E--09 

ln><1h1· 2.39E-11 
1Ph"2 5.52E-15 
I Pd., 4.27E-1 6 
PO ~ 4.42E-13 
Resin O.OOE+OO 
I••·• 4.13E-16 
IR,,' 6.13E-16 
Is., O.OOE+OO 
Si02 8.35E-14 
SiO"" 6.38E-26 
so. 9.36E-52 
s o . 1.05E-12 

1~,·• 2.77E-16 
Sucrose O.OOE+OO 
Tt 4 6.88E- 16 
7 n • 2 2.57E-1 5 
z,•• 1.90E-15 

HOPIO 
H.W wsul wntilo.tion kccd<.r offgas 
MRQ-05-0049.oclllf 
12/14/2005 - 1:42 :25 PM 

24590-WTP-RPT-PO-03-008, Rev 2 
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H :\JICM v3 .1\MRQ-05-0049\MRQ...05_0049A_Strco,ns .csv 

Units 

···-' 
BTU/hr 
Lb/hr 

Lbldav 
GPM ... , .... 

LbmoVhr 
Lbllbmol 

mbar 
C 

moVL 
oH 

Cill 
Ci/L 

l..blgal 

7.58E--08 
8.04E-16 
2.43E-12 
2.46E-15 
5.46E-13 
9.41E-16 
1.68E-15 
1.97E-14 
1.43E-15 
8.15E-11 
9.73E-12 
229E-111 
2.77E-16 
4.JJE-12 
227E-12 
6.00E-16 
1.84E-13 
8.07E•12 
7.29E-08 
O.OOE+OO 
2.29E-14 
O.OOE+OO 
3.SOE-15 
O.OOE+OO 
O.OOE+OO 
2.6SE-15 
O.OOE+OO 
1.47E-12 
4.85E-16 
4.31E-15 
2.53E-15 
6.19E-15 
O.OOE+OO 
B.20E-14 
9.02E-10 
6.13E-14 
8.13E-14 
1.16E-12 
1.54E-36 
3.34E-49 
9.01E-12 
1.62E--09 
3.02E-1 4 
O.OOE+OO 
2.SSE-10 
3.40E-12 
9.54E-15 
3.79E-16 
3.50E-1 3 
O.OOE+OO 
3.54E-1 6 
5.17E-16 
O.OOE+OO 
4.19E-14 
4.90E-26 
5.00E-52 
8.45E-13 
2.02E-16 
O.OOE+OO 
2.75E-16 
1.40E-15 
1.45E-15 

does not include solid phase) ( 

( 
( 
does not include solid phase) 
does not indude solid phase) 

Solid -
Lh/cloy Lb/day 

2.18E-01 3.02E--03 
, .,,"~· 7.25E--07 
I .we= 1.20E--04 
.uoc~• 4.67E--08 

l .OJC;.,o 6.62E--05 
2. '1c-OS 6.46E--07 
• ·="~ · 3.39E--06 
5.66t-<J6 3.95E--06 
4.10•-0• 2.62E--06 

•-~"~ 8.05E--07 
2.ooc-00 7.84E--07 

o.>lc•lUO O.OOE+OO 
, .,.,c-1 0 O.OOE+OO 
1.»c-0> 2.19E--04 
u., •• - 2.02E-06 
2 30,.09 2.74E-07 
) .,uc~• 1.4JE--05 

' ·"·"~· 1.16E--04 
2.10t.01 O.OOE+OO 
u.oot:+uu O.OOE<-00 

O.OOE+OO 
O.=c"'W O.OOE+OO 
l.Ul"~u O.OOE+OO 
o., .. , = O.OOE+OO 
UUUc+w O.OOE+OO 
7.61E--09 1.55E--06 
0. u,= O.OOE+OO 
4 .,>C-W 2.22E--06 
1.40E.09 1.21E--06 
U4c-OO 2.81E-05 
' ·•""~· 9.nE--07 
1.18t--OO 9.48E--06 
U.001::TVU O.OOE+OO 
.< . .>0c-<>• O.OOE+OO ,_ . ..,..,, 1.7•E--04 
, .-c~• O.OOE+OO 
1.s=~ O.OOE+OO ,.,,~- 422E--06 
. ... , .30 O.OOE+OO 
•--·~~, O.OOE.00 
, _soF.O.S 3.97E--05 
4.orc-w 3.06E--05 
o.69E--08 O.OOE+OO 
0 .UVC:TVV 1.91E--04 

.33E--04 6.28E--04 
9. 'lt-00 3.96E-26 

' ·""~" 5.S4E-06 
1.="""" 2.27E--07 
1.Ul"~u 2.SOE--05 
U.uoc•uv O.OOE+OO 
1.02t-W 7.36E--08 
, ... " ~· 6.BJE--07 
o OOE;+oo 1.70E•23 
1.,u~~• 1.26E--03 
1.41C·19 4.37E-1 3 
1.44t-4) O.OOE+OO 
, .,oc= 9.18E--06 
5.82E-10 3.61E--07 
U .UUC:TVV O.OOE+OO 
I .Slc· lU 6.11E--07 
4.,~"""" 3.07E--05 
~ . IOt:•UY 2.92E--05 

6osccu,(IJ 

moll\. Lb/cloy 

4.0JE--02 2.76E+04 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE.00 O.OOE+OO 
O.OOE.00 O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE.00 O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
1.18E-32 1.24E-26 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
1.21E--03 5.22E+02 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O. OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
3.09E-02 2.07E+04 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
8.20E-03 6.30E+03 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE.00 O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 

Totol -

Lh/cloy 

2.76E+04 
7.27E--07 
1.27E--04 
5.37E--08 
6.78E--05 
6.49E--07 
3.40E--06 
4.00E-06 
2.63E-06 
2.JSE--04 
2.88E--05 

6.57E-105 
7.96E-10 
2.31E--04 
8.54E--06 
2,76E--07 
1.48E-05 
1.39E--04 
5.22E+02 
O.OOE+OO 
6.60E--08 
O.OOE+OO 
1.01E--08 
O.OOE+OO 
O.OOE+OO 
1.55E-06 
0.00E+OO 
6.45E-06 
1.21E-06 
2.81E-05 
9.B5E--07 
9.SOE--06 
O.OOE+OO 
2.07E+04 
2.77E--03 
2.34E--07 
1.99E--08 
7.55E-06 
U •E-30 
9.59E-43 
6.56E--05 
4.70E--03 
6.JOE+OJ 
1.91E--04 
1.36E--03 
9.77E-06 
5.57E-06 
2.29E--07 
2.60E-05 
O.OOE+OO 
7.46E--08 
6.84E--07 
1.70E-23 
1.26E--03 
4.37E-13 
1.«E-45 
1.16E--05 
3.62E-07 
O.OO E+OO 
6.11E--07 
3.07E--05 
2.92E--05 

ml/cloy 
1.25E+01 
3.31E-10 
5.78E-08 
2.«E-11 
3.0BE--08 
2.95E-10 
1.54E--09 
1.82E--09 
1.19E--09 
1.07E--07 
1.31E--08 

2.99E-108 
3.62E-1 3 
1.0SE--07 
3.88E--09 
1.26E-10 
6.72E--09 
6.33E-08 
2.J7E--01 
O.OOE+OO 
3.00E-11 
O.OOE+OO 
4.58E-12 
O.OOE+OO 
O.OOE+OO 
7.06E-10 
O.OOE+OO 
2.93E--09 
5.52E-10 
1.28E-08 
4.48E-10 
4.32E--09 
0.00E+OO 
9.43E+OO 
1.26E-06 
1.06E-10 
9.0JE-12 
3.4JE--09 
2.02E-33 
4.36E-46 
2.96E--08 
2.1•E--06 
2.66E+OO 
B.68E--08 
6.19E--07 
•.«E--09 
2.53E--09 
1.04E-10 
1.18E--08 
O.OOE.00 
3.39E-11 
3.11E-10 
7.75E-27 
5.72E--07 
1.99E-16 
6.54E-49 
5.26E--09 
1.64E,10 
O.OOE+OO 
2.78E-10 
1.40E--08 
1.33E--08 

g/Hc 
1.45E+02 
3.83E--09 
6.69E--07 
2.83E-10 
3.57E--07 
3.41E--09 
1.79E--08 
2.11E--08 
1.JBE--08 
1.24E-06 
1.51E--07 

3.46E-107 
4.19E-12 
1.22E-06 
4.49E-08 
1.45E--09 
7.7BE--08 
7.32E--07 
2.74E+OO 
O.OOE.00 
3.47E-10 
0.00E+OO 
5.JOE-11 
O.OOE+OO 
O.OOE+OO 
8.17E--09 
O.OOE+OO 
3.•0E--06 
6.39E--09 
1.48E--07 
5.18E--09 
5.00E--08 
O.OOE+OO 
1.09E+02 
1.46E--05 
1.23E--09 
1.04E-10 
3.97E--08 
2.33E-32 
5.0SE-45 
3.•SE--07 
2.47E--05 
3.31E+01 
1.00E--06 
7.16E--06 
5.14E--08 
2.93E--08 
1.20E--09 
1.37E--07 
O.OOE+OO 
3.93E-10 
3.60E--09 
8.97E-26 
6.63E-06 
2.JOE-15 
7.57E-48 
6.11E-08 
1.90E--09 
O.OOE+OO 
3.22E--09 
1.62E--07 
1.S4E--07 
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·-rm --- - Solid~ 
Unit .,.1/1. Lb/ Odl Lb/dov Lb/ dov 
Total 5.56E-13 4.08E-!3 1.17E--06 !.09E-04 
lc.o · 5.56E-13 4.0SE-13 1.17E-06 1.09E-04 
Formate 3.96E-25 1.49E-25 4.27E-19 2.02E-14 
Acetate 3.07E-25 1.51E-25 4.34E-19 2.05E-1 4 
1r.Jvr.J"llate 2.04E-24 1.28E-24 3.68E-18 1.01 E-14 
IDA 9.56E-25 1.06E-24 3.05E-18 2.57E-14 
Citrate 8.73E-26 1.40E-25 4.0JE-19 2.21E-1 4 
HEOTA 4.09E-25 9.50E-25 2.73E-18 1.81E-14 
EDTA 4.92E-26 1.20E-25 H5E-1 9 1.94E-14 

~ad . ·- , ___ Siad. - Solids Rod. ~ , 11 

Unit Ci/I. a,- Lb/dov Ci/I. 
Total 2.46E-09 2.68E-02 1.03E-06 2.20E-09 
•••m 8.37E-15 9.11E-08 5.66E-11 1.58E-11 ,.,..,., 5.47E-18 5.95E-11 6.58E-13 1.28E-15 

"c 1.72E-16 1.87E-09 9.23E-13 1.12E-15 

"'Co 1.13E-15 1.23E-08 2.39E-14 1.75E-12 

"'r:m 9.07E-19 9.87E-12 4.31E-16 2.21E-14 
•ucm 2.1 5E-17 2.34E-10 6.37E-1 5 5.03E-13 
"'r:, Z.46E-09 2.68E-02 6.80E-07 3.57E-10 
,uEu 6.3DE-17 6.66E-10 8.70E-15 8.41E-14 ...... 1.31E-1 4 1.42E-07 1.16E-12 9.12E-12 ·-~ .. 3.TTE-15 4.11E-08 1.87E-13 1.35E-12 

'H 3.68E-15 4.01E-08 9,20E-15 2.84E-14 ,,., 5.27E-18 5.73E-11 7.16E-10 5.54E-17 
"N; 2.02E-14 2.20E-07 8.54E-12 3.03E-1 3 
U 7ND 6.65E-1 8 7.24E-11 2.27E-10 1.29E-1 4 

"'Po, 3.75E-17 4.0SE-10 5.25E- 14 6.15E-14 
" ' Pu 5.18E-16 5.84E-09 2.00E-1 0 5.« E-13 
'"'P, 1.34E-16 1.46E-09 1.42E-11 1.« E-13 
l »lJ 3.73E-18 4.07E-11 2.67E-07 1.03E-15 
(1) All radionucl1des ,n gaseous streams a111 111umed to exist as sohd particulate. 

=~ ~ 
Unit ...t/1. 
Total 4.l4c-09 
50-32-8 2.29E-1 0 
56-23-5 2.92E-25 
57-14-7 4.33E-10 
58-90-2 1.55E-10 
59-89-2 1.53E-14 
60-35-5 5.43E-12 
62-7S-9 1.14E-09 
64-19-7 1.14E-11 
71-43-2 1.15E-18 
7S-OS-8 3.09E-11 
7S-12-7 5.31E-1 2 
76-1 S-3 O.OOE+OO 
79-01-6 9.82E-20 
83-32-9 1.22E-14 
84-66-2 3.42E-10 
64-74-2 3.58E-10 
87-68-3 3.80E-20 
88-89-1 1.27E-14 
91-20-3 7.07E-15 
9S-5<>-1 8.49E-16 
98-86-2 1.72E-10 
100-21-0 4.23E-1 6 
101-84-8 1.84E-15 
106-93-4 2.56E-15 
106-97-8 O.OOEtOO 
106-99-0 o.ooe+oo 
108-87-2 O.OOE+OO 
108-88-3 4.01E-19 
108-9S-2 5.50E-10 
110-54-3 O.OOE+OO 
110-82-7 O.OOE+OO 
111 -84-2 O.OOE+OO 
120-12-7 2.03E-11 
120-82-1 4.47E-16 
122-39-4 1.39E-10 
126-73-8 6.76E-11 
127-18-4 1.68E-23 
129-00-0 1.67E-1 0 
132-64-9 1.25E-12 
144-62-7 1.37E-11 
193-39-5 2.62E-13 
206-44-0 9.33E-15 
208-96-8 6.08E-12 
603-34-9 2.15E-10 
621-64-7 1.45E-1 4 
1321 -64-8 6.25E-15 
1336-36-3 4.19E-14 
3697-24-3 7.79E-1 5 
4170-30-3 7.88E-11 
10061-0\-5 2.12E-17 
26140-60-3 8.18E-15 

Lb/oal 
4.96E-09 
4.82E-1 0 
3.78E-25 
2.17E-10 
3.00E-10 
1.58E-14 
2.68E-12 
7.05E-10 
5.70E-12 
7.47E-19 
1.06E-11 
2.00E-12 
O.OOE+OO 
1.08E-1 9 
1.56E-14 
6.34E-1 0 
8.33E-10 
8.26E-20 
2.«E-14 
7.56E-15 
1.04E-15 
1.73E-10 
5.66E-16 
2.61E-15 
4.02E-15 
O.OOE+oo 
O.OOE+OO 
O.OOE+oO 
3.08E-19 
4.32E-1 0 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
3.02E-11 
6.77E-16 
1.97E-10 
1.51E-10 
2.33E-23 
2.82E-1 0 
1.75E-1 2 
1.0JE-11 
6.05E-13 
1.57E-14 
7.73E-12 
4.40E-1 0 
1.57E-14 
1.57E-14 
1.13E-13 
\ .58E-14 
4.61E-11 
1.96E-17 
1.57E-14 

Lb/-
UlE-02 
1.39E-03 
1.08E-1 8 
6.24E-04 
8.62E-04 
4.54E-08 
7.69E-06 
2.03E-03 
1,64E-05 
2.15E-12 
3.04E-05 
5.74E-06 
O.OOE+OO 
3.10E-13 
4.50E-08 
1.82E-03 
2.39E-03 
2.38E-13 
7.01 E-08 
2.18E-08 
3.00E-09 
4.97E-04 
1.69E-09 
7.50E-09 
1.16E-08 
O.OOE+OO 
O,OOE+OO 
O.OOE+OO 
8.66E-1 3 
1.24E-03 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
8.68E-05 
1.95E-09 
5.65E-04 
4.33E-04 
6.71E-17 
8.10E-04 
5.04E-06 
2.95E-05 
1,74E-06 
4.53E-08 
2.22E-05 
1.27E-03 
4.53E-08 
4.51E-08 
3.24E-07 
4.53E-08 
1.33E-04 
5.64E-11 
4.52E-08 

MUday 
6.49E-06 
6.31 E-07 
4.91E-22 
2.84E-07 
3.92E-07 
2.06E-1 1 
3.50E-09 
9.22E-07 
7.45E-09 
9.76E-16 
1.38E-08 
2.61E-09 
O.OOE+OO 
1.41E-16 
2.05E-11 
8.29E-07 
1.09E-06 
1.08E-16 
3.19E-1\ 
9.89E-12 
1.36E- 12 
2.26E-07 
7.66E-1 3 
3.41E-12 
5.25E-12 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
•.03E-16 
5.64E-07 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
3.95E-08 
8.85E-13 
2.57E-07 
1.97E-07 
3.05E-20 
3.68E--07 
2.29E-09 
1.34E--08 
7.91E-10 
2.06E-11 
1.01E-08 
5.76E--07 
2.06E-11 
2.0SE-11 
1.47E-10 
2.06E-1\ 
6.02E--08 
2.56E-14 
2.06E-11 
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Goscous 
moll\. 

O.OOE.00 
O.OOE.00 
O.OOE.00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+oo 
o.ooe+oo 

Ci/nww 
2.39E-02 
1.72E-04 
1.39E-08 
1.Z2E-08 
1.90E-05 
2.41E-07 
5.47E-06 
3,89E-03 
9.16E-07 
9.92E-05 
1.47E-05 
3.10E-07 
6.03E-10 
3.30E-06 
1.41E-07 
6.69E-07 
5.93E-06 
1.56E-06 
1.1 2E-08 

g/HC 

7.51E-05 
7.30E-06 
5.68E-21 
3.28E-06 
4.53E-06 
2.39E-10 
4.05E--08 
1.07E-05 
8.62E-08 
1.13E-14 
1.SOE-07 
3.02E-08 
0.00E+oO 
1.63E-15 
2.37E-10 
9.59E-06 
1.26E-05 
1.25E-15 
3.69E-10 
1.14E-10 
1.58E-11 
2.61E-06 
8.87E-12 
3.95E-11 
6.0BE-11 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
4.66E-15 
6.53E-06 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
•.57E-07 
\ .02E-11 
2 97E-06 
2 28E-06 
3.SJE-1 9 
4.26E-06 
2.65E-08 
1.55E--07 
9.15E-09 
2.38E- 10 
1.\7E-07 
6.66E-06 
2.38E-10 
2.37E-10 
1.70E-09 
2.38E-10 
6.97E-07 
2.97E-13 
2.38E-10 

Lb/dov 
O.OOE.00 
O.OOE+OO 
O.OOE+OO 
O.OOEtOO 
O.OOE+oO 
O.OOE+oO 
O.OOEtOO 
0.00E+OO 
O.OOE+OO 

Lb/dov 
1.75E-04 
1.l l E-07 
1.54E-10 
6.00E-12 
3.71E-11 
1.05E-11 
1.49E-10 
9.87E-08 
1.16E-11 
8.10E-10 
6.67E-11 
7.11E-14 
7.52E-09 
1.28E-1 0 
4.41E-07 
8.61 E-1 1 
2.11E-07 
1.52E-08 
7.37E-05 

Total Como 
U,/dav 
! .IOE-04 
1.10E-04 
2.02E-14 
2.05E-14 
1.01E-14 
2.57E-14 
2.21E-14 
1.81E-14 
1.94E-14 

Total Rod . -,11 
Ci/I. 

4.66E-09 
1.58E-11 
1.28E-1 5 
1.29E-15 
1.75E-12 
2.21E-14 
5.03E-13 
2.82E-09 
8,42E-14 
9.13E-12 
1.35E-12 
3.21E-1 4 
6.06E-17 
3.23E-13 
1.JOE-1 4 
6.15E-14 
5.45E-13 
1.44E-13 
1.04E-15 

MUday 
5.0lE-08 
5.0lE-08 
9.17E-18 
9.32E-18 
4.58E-18 
1,17E-17 
1.00E-17 
8.22E-18 
8.84E-18 

Ci/-
5.07E-02 
1.72E-04 
1.40E-08 
1.40E-08 
1.90E-05 
2.41E-07 
5.48E-06 
3.07E-02 
9.17E-07 
9.94E-05 
1.47E-05 
3.50E-07 
8.60E-10 
3.52E-06 
1.41E-07 
6.70E-07 
5.93E-06 
1.57E-06 
1.13E-08 

g/HC 
5 .BOE-07 

5.SOE-07 
1.06E-1 6 
1.08E-16 
5.30E-17 
1.35E-16 
1.16E-16 
9.52E-1 7 
1.02E-16 

Lb/dGv 
1.76E-04 
1. llE-07 
1.54E-10 
6.92E-12 
3.71E-11 
1.05E-11 
1.49E-10 
7.78E-07 
1.16E-11 
8.11 E-10 
6.69E-11 
8.03E-14 
8.24E-09 
1.37E-10 
4.41 E-07 
8.62E-11 
2.11E-07 
1.52E-08 
7.40E-05 
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Table A-11 - HMP06 Stream Report ........................................................... ........................................ A-22 

Table A-12 - HOPl0 Stream Report ................................................................. .............................. ..... A-24 

Table B-1 Feed Rate ............................................................................................. .................. ................. B-2 

Table B-2 PVP0l - Unabated Pretreatment Vessel Vent System ........................................................ B-4 

Table B-3 PVP12 -Abated Pretreatment Vessel Vent System ............................................................ B-5 

Table B-4 PJV04 - Unabated Pretreatment PJM/RFD ........................................................................ B-6 

Table B-5 P JVI 1 - Abated Pretreatment P JM/RFD ............................................................................ B-7 

Table B-6 LMP06 - Unabated LAW Melter ......................................................................................... B-9 

Table B-7 LVP0l - LAW Vessel Ventilation ................................. .......................................... ............ B-10 

Table B-8 LVP18-Abated LAW Melter Offgas System ................................................................... B-11 

Table B-9 HMP06 - Unabated HLW Melter .................. ..................................................................... B-13 

Table B-10 HOPl0- HLW Vessel Ventilation ........................................................................ ............ B-14 

Table B-11 HOP31 -Abated HLW Melter Offgas System ................................... ............................. B-15 

Table B-12 PJV32 - Unabated HLW PJM/RFD .............. .......................................................... .. ....... B-17 

Table B-13 PJV34-Abated HLW PJM/RFD ..................................................................................... B-18 

1 Objective 

The objective of this calculation is to estimate the air emission rates for all organic constituents that are not tracked 
through the Steady State Flowsheet Model (SSFM) to support the update of the Integrated Emissions Baseline 
Report for the Hanford Tank Waste Treatment and Immobilization Plant (24590-wrP-RPT-PO-03-008). The 
estimation of the releases is based on the perfonnance of the representative compounds that are tracked in the 
SSFM. 

2 Inputs 

• Organic constituent feed concentrations were obtained from Section 8 of the WTP Air Emissions Hazardous 
Organic Constituents Feed Concentrations (24590•wrP-M4C-FRP-00006). These concentrations are shown 
below in units of milligrams per liter. The feed concentration of 1336-36-3 as shown in the table is 0.7 mg/I for 
LAW supernatant and for HLW, the concentration is 50 mg/kg (from Section 8.2. l of24590-WTP-RPT-PO-
03-008). For oxalic acid (144-62-7), formic acid (64-18-6), and acetic acid (64-19-7), the feed concentrations 
as per Section 2 of 24590-WTP•M4C-FRP-00006 are 3,000 mg/I, 15,000 mg/I, and 21 ,704 mg/I respectively. 

0 reamc Constituents Feed C oncentrations 
Feed 

CAS# COPC Concentration 
(ml?IL) 

100-00-5 IP-Nitrochlorobenzene 40.0 
100-21-0 IP-Phthalic acid 60.0 

24590-G048-F000 l2 Rev 2 Ref: 24590-WTP·3DP-G048•0003 7 



BY: E. Berrios 

DATE: 01/09/06 

CALCULATION SHEET PROJECT: WTP 
JOB NO.: 24590 

CALC NO.: 24590-WTP-M4C-FRP-00005 

SHEET REV: ~ 

SHEET NO.: J 
SUBJECT: Estimation of Non-SSFM Represented Organic Emission Rates Required to Support the Integrated Emissions 
Baseline Report 

Feed 
CAS# COPC Concentration 

(ml?/U 

100-41-4 Ethyl benzene 4.0 

100-42-5 Styrene 4.0 

10061-01-5 cis-1,3-Dichloroorooene 4.0 

10061-02-6 trans-1,3-Dichloropropene 4.0 

101 -55-3 4-Bromophenylphenyl ether 60.0 

101-84-8 Diphenvl ether 10.0 

106-35-4 3-Heptanone 4.0 

106-42-3 IP-Xylene (Dimethyl benzene) 10.0 
106-46-7 1,4-Dichlorobenzene 4.0 
106-88-7 1,2-Epoxybutane 10.0 

106-93-4 Ethylene dibromide (Dibromethane) 4.0 

106-97-8 Butane 10.0 

106-99-0 1,3-Butadiene 4.0 

107-02-8 Acrolein 10.0 

107-05-1 3-Chloropropene (Ally! chloride) 4.0 
107-06-2 1,2-Dichloroethane (Ethylene chloride) 4.0 
107-12-0 Propionitrile 10.0 
107-13-1 Acrylonitrile 20.0 
107-18-6 2-Propene-1-ol 60.0 
107-31-3 Formic acid, methyl ester 60.0 
107-66-4 Dibutvlphosphate 60.0 
107-87-9 2-Pentanone 20.0 

108-03-2 1-Nitropropane 60 .0 
108-05-4 Vinyl acetate 60 .0 
108-10-1 Hexone (4-Methyl-2-pentanone or MIBK) 10.0 
108-20-3 Bis(isooropyl)ether 10.0 
108-38-3 m-Xylene (Dimethyl benzene) 10.0 
108-39-4 rm-Cresol 10.0 
108-87-2 Methylcyclohexane 10.0 
108-88-3 rroluene 4.0 
108-90-7 IChlorobenzene 4.0 
108-93-0 Cyclohexanol 10.0 
108-94-1 Cyclohexanone 10.0 
108-95-2 !Phenol 60.0 
109-66-0 tn-Pentane 10.0 
109-99-9 rr etrahydrofuran 4.0 
110-12-3 5-Methyl-2-hexanone 4.0 
110-43-0 12-Heptanone 4.0 
110-54-3 111-Hexane 10.0 
110-62-3 n-Valeraldehvde 60.0 
110-82-7 Cyclohexane 10.0 
110-83-8 Cvclohexene 4.0 

24590-G04B-FOO0l 2 Rev 2 Ref: 24590-WTP-3DP-G04B-00037 
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JOB NO.: 24590 

CALC NO.: 24590-WTP-M4C-FRP-00005 
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Feed 
CAS# COPC Concentration 

(ml?fL) 

110-86-1 Pyridine 20.0 
111-65-9 In-Octane 10.0 
l 11-76-2 Ethvlene glycol monobutyl ether 60.0 
111-84-2 n-Nonane 10.0 
117-81-7 Bis(2-ethylhexy\)phthalate (DEHP) 60 .0 
117-84-0 n-Dioctyl phthalate 60.0 
120-12-7 Anthracene 60 .0 
120-82-1 1,2,4-Trichlorobenzene 10.0 
120-83-2 2,4-Dichlorophenol 60.0 
121-44-8 Triethylamine 10.0 
121-69-7 Dimethylaniline 10.0 
122-39-4 ~.N-Diphenylamine 20 .0 
123-19-3 4-Heptanone 4.0 

123-38-6 ln-Propionaldehyde 20 .0 
123-51-3 3-Methyl-1-butanol 10.0 
123-86-4 Acetic acid n-butyl ester 0.2 
123-91 -1 1,4-Dioxane 2.0 
126-73-8 Tributyl phosphate 40.0 
126-98-7 2-Methyl-2-propenenitrile (Methacrylonitrile) 10.0 
127-18-4 Perchloroethylene ( tetrachloroethylene) 4.0 
127-19-5 N ,N-Dimethylacetamide 10.0 
128-37-0 2,6-Bis(tert-butyl)-4-methylphenol 20.0 
129-00-0 Pvrene 60.0 
1321-64-8 Pentachloronaphthalene 60.0 
1321-65-9 Trichloronaphthalene 60.0 
132-64-9 IDibenzofuran 60.0 
1335-87-1 Hexachloronaphthalene 60.0 
1335-88-2 Tetrachloronaphthalene 60.0 
1336-36-3 Polychlorinated biphenyls (PCBs) 0 .7* 
141-78-6 ~cetic acid ethyl ester (Ethyl acetate) 0.2 
141-79-7 ~-Methyl-3-penten-2-one 60.0 
142-82-5 In-Heptane 10.0 
156-60-5 trans-1,2-Dichloroethylene 10.0 
1634-04-4 Methyl tert-butyl ether 10.0 
189-55-9 Dibenzof a,ilovrene 60.0 
189-64-0 Dibenzo[ a,h ]pyrene 60.0 
191-24-2 Benzo(g,h,i)perylene 60.0 
191-30-0 Benzor a,ilpvrene 60.0 
192-65-4 IDibenzor a,e lPvrene 60.0 
193-39-5 Indeno( 1,2,3-cd)pyrene 60.0 
206-44-0 Fluoranthene 60.0 
208-96-8 Acenaphthy I ene 60.0 
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CALCULATION SHEET PROJECT: WTP 
JOB NO.: 24590 

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00005 
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Feed 
CAS# COPC Concentration 

(m2fl.,) 

2234-13-1 Octachloronaphthalene 0.2 

224-42-0 IDibenzf a.ilacridine 60.0 

226-36-8 Dibenzf a,h lacridine 60.0 

25551-13-7 tTrimethylbenzene 10.0 

26140-60-3 rrerohenvls 60.0 

27154-33-2 Trichlorofluorocthane 10.0 

287-92-3 Cvclopentane 10.0 

3697-24-3 5-Methylchrysene 60.0 

3825-26-1 k\.mmonium nerfluorooctanoate 60.0 

4170-30-3 12-Butenaldehvde (2-Butenal or Crotonaldehvde) 10.0 

50-00-0 IF ormaldehyde 10.0 

50-32-8 IBenzo( a )ovrenc 38.0 

53-70-3 Di.benzo( a,h)anthracene 38.0 

540-59-0 1,2-Dichloroethylene 10.0 

540-84-1 2,2,4-TrimethyJnentane 10.0 

541-73-1 1,3-Dichlorobcnzene 4.0 

56-23-5 Carbon tetrachloride 4.0 

563-80-4 3-Methyl-2-butanone 10.0 

56-49-5 3-Methylcholanthrene 60.0 

57-14-7 1, 1-Dimethylhvdrazine 60.0 

58-90-2 2,3 ,4,6-Tetrachloronhenol 60.0 

591 -78-6 2-Hexanone 10.0 

59-50-7 14-Chloro-3-methylphenol 60.0 

59-89-2 IN-Nitrosomorpholine 60.0 

602-87-9 5-Nitroacenaphthene 60.0 

60-29-7 Ethyl ether 60.0 
603-34-9 rrnohenylamine 60.0 

60-34-4 IMethy ]hydrazine 10.0 

60-35-5 k\.cetamide 10.0 
621-64-7 tDi-n-Propylnitrosamine (N-Nitroso-di-n-propylamine) 60.0 
624-83-9 !Methyl isocyanate 10.0 
627-13-4 INitric acid, propy) ester 5.0 
62-75-9 IN-Ni troso-N ,N-dimethY lanune <Dimethylnitrosamine) 60.0 
630-20-6 I , l ,1,2-Tetrachloroethane 10.0 
64-17-5 Ethyl alcohol 10.0 
67-56-1 Methyl alcohol (Methanol) 10.0 
67-63-0 2-Prooyl alcohol (Isopropanol; Propan-2-01) 2.0 
67-64-1 2-Propanone (Acetone) 20.0 
67-66-3 Chloroform 4.0 
67-72-1 Hexachloroethane 60.0 
~84-16-2 Hexafluoroacetone 10.0 
71-23-8 111-Propy] alcohol 4.0 
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Feed 
CAS# COPC Concentration 

(m211.,) 

71-36-3 In-Butyl alcohol 10.0 

71-43-2 !Benzene 4.0 

71-55-6 Methyl chloroform (1, 1, I-Trichloroethane) 4.0 

74-83-9 IBromomethane (Methyl bromide) 4.0 

74-87-3 Chloromethane (Methvl chloride) 4.0 

74-97-5 Bromochlorornethane 10.0 

74-99-7 Methvlacetvlene 60.0 

75-00-3 Chloroethane 4.0 

75-01-4 Vinyl chloride (1-Chloroethene) 4.0 

75-05-8 Acetonitrile 10.0 

75-07-0 ~cetaldehyde 60.0 

75-09-2 Dichloromethane (Methylene chloride) 4.0 

75-12-7 Forrnarnide 60.0 

75-15-0 Carbon disulfide 10.0 

75-21-8 Ethylene oxide (Oxirane) 2.0 

75-27-4 Brornodichloromethane 10.0 

75-34-3 1, 1-Dichloroethane 4.0 

75-35-4 1, 1-Dichloroethene (Vinylidene chloride) 10.0 
75-43-4 Dichlorofluoromethane 4.0 

75-45-6 Chlorodifluoromethane 4.0 

75-50-3 rrnmethy]arnine 10.0 

75-52-5 Nitromethane 60.0 

75-55-8 2-Methylaziridine 60.0 

75-61-6 IDifluorodibromomethane 10.0 
75-63-8 ITrifluorobromomethane 10.0 
75-65-0 2-Methyl-2-propanol 10.0 
75-69-4 ITrichlorofluoromethane 10.0 
75-71-8 Dichlorodifluoromethane 10.0 
76-03-9 Trichloroacetic acid 10.0 
76-11-9 1, 1, l ,2-Tetrachloro-2,2-difluoroethane 60.0 
76-12-0 1, 1,2,2-Tetrachloro- l ,2-difluoroethane 60.0 
76-13-1 1,2,2-Trichloro-1, 1,2-trifluoroethane (Freon 113) 10.0 
76-14-2 1,2-Dichloro-1, 1,2,2-tetrafluoroethane 10.0 
76-15-3 Chlorooentafluoroethane 10.0 
78-83-1 2-Methylpropyl alcohol (Isobutvl alcohol) 60.0 
78-87-5 1,2-Dichloroorooane 4.0 
78-92-2 1-Methvloroovl alcohol (2-Butanol) 4.0 
78-93-3 Methyl ethyl ketone (MEK, 2-Butanone) 10.0 
79-00-5 1, l ,2-Trichloroethane 10.0 
79-01-6 ITrichloroethylene 10.0 
79-09-4 [Propionic acid 60.0 
79-10-7 12-Propenoic acid 60 .0 
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Feed 
CAS# COPC Concentratio11 

(mg/L) 
79-20-9 Methvl acetate 60.0 
79-34-5 1, 1,2,2-Tetrachloroethane . 0.02 
83-32-9 IAcenaphthene 60.0 
84-66-2 Diethyl phthalate 60.0 
84-74-2 IDibutvl phthalate 60.0 
85-01-8 Phenanthrene 60.0 
8S-68-7 Butvlbenzvl phthalate 60.0 
86-73-7 IFluorene 60.0 
87-68-3 Hexachlorobutadiene 10.0 
88-06-2 2,4,6-Trichlorophenol 60.0 
88-72-2 2-Nitrotoluene 10.0 
88-7S-5 2-Nitrophenol 60.0 
88-89-1 IPicric acid 60.0 
91-20-3 !Naphthalene 2.0 
91-22-S \Quinoline 60.0 
91-58-7 2-Chloronapthalene 60.0 
192-S2-4 1,1 ' -Biohenvl 40.0 
92-93-3 4-Nitrobiphenyl 60.0 
95-13-6 Indene 60.0 
9S-47-6 o-Xvlene 4.0 
95-48-7 o-Cresol (2-Methylphenol) 10.0 
9S-49-8 2-Chlorotoluene 60.0 
9S-50-1 o-Dichlorobenzene ( 1,2-Dichlorobenzene) 4.0 
95-57-8 2-Chlorophenol 60.0 
95-95-4 2,4,5-Trichlorophenol 60.0 
96-22-0 3-Pentanone 20.0 
96-69-5 Bis(3-tert-butyl-4-hydroxy-6-methyl-phenyl)sulfide 60.0 
98-51-1 p-tert-Butvltoluene 60.0 
98-82-8 Cumene 60.0 
98-83-9 aloha-Methylstyrene 10.0 
98-86-2 Acetophenone 40.0 
98-95-3 tNitrobenzene 40.0 

* 1336-36-3 LAW supernate feed concentration 1s 0.7 mg/] and for the HL W solids is 50 mg / kg total solids 
(24590-WTP-RPT-PO-03-008, Section 8.2.1) 
• Constituents were separated into groups based on similar physical and chemical characteristics and expected 

behavior throughout the flowsheet. The constituents and their respected group numbers are presented below 
along with the phase that they are expected to be in the offgas. The constituents with an ''X" under the 
Modeled column indicate the constituents that were included in the flowsheet. This data was obtained from the 
Integrated Emissions Baseline Report for the Hanford Tank Waste Treatment and Immobilization Plant 
(24590-WTP-RPT-PO-03-008), Table 2. Since the issuance of Rev 1 of24590-WTP-RPT-PO-03-008, some 
feed organic constituents that were tracked in the SSFM have been deleted. These have been replaced by the 
following constituents: 101-84-8, 1321-64-8, 193-39-5, 206-44-0, 26140-60-3, 3697-24-3, 59-89-2, 621-64-7, 
64-19-7, 83-32-9, 95-50-1 (24590-WTP-MRQ-PO-05-0049) . These changes will be incorporated in Table 2 of 
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24590-WTP-RPT-PO-03-008 in the next revision . The table below also provides the Fv values for each organic 
constituent. Fv is a unitless parameter used to classify a constituent as being in one of three categories: vapor 
phase, particle phase, or particle-bound phase. This phase type affects the removal efficiency of the off gas 
control system for that compound. An Fv value of I indicates that the constituent exists only in the vapor 
phase. If the f v value is less than 1, for example 0.9, this means that 90% of the compound exists in the vapor 
phase and 10% is particle-bound (i.e . [ 1-0.9)* 100%). Therefore, removal efficiency for each portion of the 
constituent will differ based on the phase. Using the example above on HEPA filters, 90% of the constituent 
value on the gas stream will have a DF of I through the HEPA filters while I 0% of its value will have a DF of 
200,000. The Fv values were obtained from CCN 129507. 

Ornanic Constituents Grouoin~ 
CAS# Compound Fv value Group Modeled Phase 

100-00-5 IP-Nitrochlorobenzene 1 10 vaoor 
100-21-0 p-Phthalic acid 1 1 X vapar 
100-41-4 Ethyl benzene 1 20 vapar 
100-42-5 Styrene 1 19 vapar 

10061-01-5 cis- l ,3-Dichloropropene 1 19 X vapor 
10061-02-6 trans-1 ,3 -Dichloropropene 1 17 vaoor 

101-55-3 4-Bromophenylphenvl ether I 14 vaoor 
101-84-8 Diphenyl ether 1 16 X vapor 
106-35-4 3-Heptanone 1 14 vapor 
106-42-3 p-Xylene (Dimethyl benzene) 1 19 vapor 
106-46-7 1,4-Dichlorobenzene 1 18 vapor 
106-88-7 1,2-Eooxybutane 1 15 vapor 
106-93-4 Ethylene di bromide (Dibromethane) 1 16 X vapor 
106-97-8 Butane 1 26 X vapor 
106-99-0 1,3-Butadiene l 23 X vapor 
107-02-8 Acrolein 1 14 vapor 
107-05-l 3-Chloroprooene (Ally) chloride) l 20 vapor 
107-06-2 1,2-Dichloroethane (Ethylene chloride) I 17 vapor 
107-12-0 Propionitrile 1 13 vapor 
107-13-1 Acrylonitrile 1 14 vapor 
107-18-6 2-Propene-1-ol 1 IO vapor 
107-31-3 Formic acid, methyl ester 1 15 vapor 
107-66-4 Dibuty]phosphate 0.995 5 oarticle-bound 
107-87-9 2-Pentanone l t4 vapor 
108-03-2 1-Nitropropane l 14 vapor 
t08-05-4 Vinyl acetate 1 16 vapor 
108-10-1 Hexone (4-Methyl-2-pentanone or MIBK) 1 14 vapor 
108-20-3 Bis(isopropyl)ether I 18 vapor 
108-38-3 m-Xylene (Dimethyl benzene) I 19 vapor 
108-39-4 m-Cresol I 9 vapor 
108-87-2 Methylcyclohexanc I 25 X vapor 
108-88-3 Toluene 1 19 X vapor 
108-90-7 Chlorobenzene l 19 vapor 
108-93-0 Cyclohexanol I 10 vapor 
108-94-1 Cyclohexanone l 11 vapor 
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CAS# Compound F, value Group Modeled Phase 

108-95-2 Phenol · l 8 X vapor 

109-66-0 n-Pentane l 26 vapor 

109-99-9 Tetrahydrofuran l 13 vapor 

110-12-3 5-Methyl-2-hexanone l 15 vapor 

11043-0 2-Heptanone 1 15 vapor 

110-54-3 n-Hexane 1 27 X vaoor 

110-62-3 n-Valeraldehyde I 15 vaoor 

110-82-7 Cyclohexane I 24 X vapor 

l 10-83-8 Cyclohexene 1 22 vapor 

110-86-1 Pyridine l 11 vapor 

111-65-9 n-Octane l 28 vapor 

111-76-2 Ethylene glycol monobutyl ether I 9 vapor 

l 11-84-2 n-Nonane 1 28 X vapor 
117-81-7 Bis(2-ethylhexyl)phthalate (DEHP) 0.130 30 particle-bound 
117-84-0 n-Dioctyl phthalate 0.852 32 particle-bound 
120-12-7 Anthracene 0.998 13 X particle-bound 
120-82-1 1,2,4-Trichlorobenzene I 17 X vapor 
120-83-2 2,4-Dichlorophenol l 10 vapor 
121-44-8 Triethylamine I 15 vapor 
121-69-7 Dimethylaniline l 13 vapor 

122-394 N ,N-Diphenylamine I 10 X vapor 
123-19-3 4-Heptanone 1 13 vapor 
123-38-6 n-Propionaldehyde l 14 vapor 
123-51-3 3-Methyl-1-butanol 1 12 vapor 
123-864 Acetic acid a-butyl ester l 16 vapor 
123-91-1 1,4-Dioxane l 10 vapor 
126-73-8 Tributyl phosphate 0.996 7 X particle-bound 
126-98-7 2-Methyl-2-propenenitrile (Methacrylonitrile) l 16 vapor 
127-184 Perchloroethylene (tetrachloroethylene) I 21 X vapor 
127-19-5 N,N-Dimethylacetamide l 5 vapor 
128-37-0 2,6-Bis(tert-buty1)4-methylphenol l 32 vapor 
129-00-0 Pyrene 0.994 33 X particle-bound 

1321-64-8 Pentachloronaphthalene 0.971 14 X particle-bound 
1321-65-9 Trichloronaphthalene 0.999 15 particle-bound 
132-64-9 Dibenzofuran 0.999 15 X particle-bound 

1335-87-1 Hexachloronaphthalene 0.984 14 particle-bound 
1335-88-2 Tetrachloronaphthalene 0.991 15 particle-bound 
1336-36-3 Polychlorinated biphenyls (PCBs) l 35 X vapor 
141 -78-6 Acetic acid ethyl ester (Ethyl acetate) I 14 vapor 
141 -79-7 4-Methyl-3-pcntcn-2-one I 13 vapor 
142-82-5 n-Heptane l 27 vapor 
144-62-7 Oxalic acid I 3 X vapor 
156-60-5 trans-1,2-Dichloroethylene I 20 vapor 
1634-044 Methyl tert-butyl ether I 16 vapor 
189-55-9 Dibenzo[ a,i]pyrene 0 5 particle 
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CAS# Compound F. value Group Modeled Phase 

189-64-0 Dibenzor a,h lpvrene 0 5 particle 

191-24-2 Benzo(g,h,i)perylene 0.065 30 particle-bound 

191-30-0 Benzor a, ilpvrene 0 5 particle 

192-65-4 Dibenzof a,e lpyrene 0 5 particle 

193-39-5 Indeno( 1,2,3-cd)pvrene 0 30 X particle 

206-44-0 Fluoranthene 0.992 33 X particle-bound 
208-96-8 Acenaphthylene 1 14 X vapor 
2234-13-1 Octachloronaphthalene 0.629 14 particle-bound 
224-42-0 Dibenz[ aj]acridine 0.241 4 particle-bound 

226-36-8 Dibenz[ a,h ]acridine 0.285 4 particle-bound 
25551-13-7 Trimethyl benzene 1 19 vapor 

26140-60-3 Terphenyls 0.872 34 X particle-bound 
27154-33-2 Trichlorofluoroethane 1 23 vapor 

287-92-3 ICvclopentane I 24 vapor 
3697-24-3 5-Methylchrysene 0.823 32 X particle-bound 
3825-26-1 Ammonium perfluorooctanoate I 14 vapor 
4170-30-3 2-Butenaldehyde (2-Butenal or Crotonaldehyde) 1 11 X vapor 

50-00-0 Formaldehyde l 8 vapor 
50-32-8 Benzo( a )pyrene 0.290 30 X particle-bound 
53-70-3 Dibenzo( a,h )anthracene 0 7 particle 

540-59-0 l ,2-Dichloroethylene I 19 vapor 
540-84-1 2,2,4-Trimethy]pentane 1 28 vapor 
541-73-1 1,3-Dichlorobenzene 1 19 vapor 
56-23-5 Carbon tetrachloride 1 22 X vapor 
563-80-4 3-Methyl-2-butanone 1 14 vapor 
56-49-5 3-Methylcholanthrene 0.364 28 particle-bound 
57-14-7 1, 1-Dimethylhydrazine 1 12 X vapor 
58-90-2 2,3,4,6-Tetrachlorophenol 1 11 X vapor 

591-78-6 2-Hexanone 1 14 vaoor 
59-50-7 4-Chloro-3-methylphenol 1 32 vapor 
59-89-2 N-Nitrosomorpholine 1 6 X vaoor 

602-87-9 5-N i troacenaphthene 0.997 9 particle-bound 
60-29-7 Ethyl ether 1 17 vapor 

603-34-9 Triphenylamine 1 32 X vapor 
60-34-4 Methylhydrazine 1 10 vapor 
60-35-5 Acetamide I 5 X vapor 

621 -64-7 Di-n-Propylnitrosamine (N-Nitroso-di-n- 1 
propylamine) 

10 X vapor 

624-83-9 Methyl isocyanate I 17 vapor 
627-13-4 Nitric acid, propyl ester I 17 vapor 
62-75-9 N-Nitroso-N,N-dimethylarnine 1 9 X vapor 

(Dirnethylnitrosamine) 
630-20-6 I, 1, 1,2-Tetrachloroethane I 18 vapor 
64-17-5 Ethyl alcohol I 10 vapor 
64-18-6 Formic acid I 7 vapor 
64-19-7 Acetic acid I 6 X vapor 
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CAS# Compound Fv value Group Modeled Phase 
67-56-1 Methyl alcohol (Methanol) 1 10 vapor 
67-63-0 2-Propyl alcohol (lsopropanol; Propan-2-01) 1 11 vapor 
67-64-1 2-Propanone (Acetone) 1 13 vaoor 
67-66-3 Chloroform 1 19 vaoor 
67-72-1 Hexachloroethane l 19 vapor 
684-16-2 Hexafluoroacetone 1 19 vapor 

71-23-8 n-Propyl akohol 1 11 vapor 
71-36-3 n-Butyl alcohol 1 11 vapor 
71-43-2 Benzene 1 19 X vapor 
71-55-6 Methyl chloroform (1,1,l-Trichloroethane) l 21 vaPor 
74-83-9 Bromomethane (Methyl bromide) 1 19 vaPor 
74-87-3 Chloromethane (Methyl chloride) 1 20 vaPor 
74-97-5 Bromochloromethane l 17 vapQr 
74-99-7 Methylacetylene l 20 vapQr 
75-00-3 Chloroethane 1 20 vaPor 
75-01-4 Vinyl chloride ( 1-Chloroethene) I 22 vaPor 
75-05-8 Acetonitrile l 13 X vaPor 
75-07-0 Acetaldehyde l 13 vapor 
75-09-2 Dichloromethane (Methylene chloride) 1 19 vapor 
75-12-7 Formamide 1 4 X vapor 
75-15-0 Carbon disulfide 1 20 vapor 
75-21-8 Ethylene oxide (Oxirane) 1 15 vapor 
75-27-4 Bromodichloromethane 1 18 vapor 
75-34-3 1, 1-Dichloroethane l 19 vapor 
75-35-4 1, 1-Dichloroethene (V inylidene chloride) 1 22 vapor 
75-43-4 Dichlorofluoromethane 1 20 vapor 
75-45-6 Chlorodifluoromethane 1 22 vapor 
75-50-3 Trirnethylamine 1 14 vapor 
75-52-5 Nitromethane 1 13 vapor 
75-55-8 2-Methylaziridine l 11 vapor 
75 -61 -6 Difluorodibromomethane l 22 vapor 
75-63-8 Trifluorobromomethane 1 25 vapor 
75-65-0 2-Methyl-2-propanol I 11 vapor 
75-69-4 Trichlorofluoromethane I 23 vapor 
75-71-8 Dichlorodifluoromethane I 25 vapor 
76-03-9 Trichloroacetic acid 1 5 vapor 
76-11-9 l, l, l ,2-Tetrachloro-2,2-difluoroethane I 24 vapor 
76-12-0 1, 1,2,2-Tetrachloro-l ,2-difluoroethane I 23 vapor 
76-13-1 1,2,2-Trichloro-1, 1,2-trifluoroethane (Freon 113) I 25 vapor 
76-14-2 1,2-Dichloro-1 , l ,2,2-tetrafluoroethanc l 28 vapor 
76-15-3 Chloropenta fl uoroethane I 29 X vapor 
78-83-1 2-Methylpropy\ alcohol (Isobutyl alcohol) I 1 I vapor 
78-87-5 1,2-Dichloropropane I 19 vapor 
78-92-2 1-Methylpropyl alcohol (2-Butano)) I 11 vapor 
78-93-3 Methyl ethyl ketone (MEK, 2-Butanone) I 13 vapor 
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CAS# Compound Fv value Group Modeled Phase 

79-00-5 I, 1,2-Trichloroethane 1 17 vapor 

79-01-6 Trichloroethylene 1 20 X vapor 

79-09-4 Propionic acid 1 8 vapor 

79-10-7 2-Propenoic acid I 8 vapor 

79-20-9 Methyl acetate l 14 vapor 

79-34-5 1, 1,2,2-Tetrachloroethane 1 16 vapor 

83-32-9 Acenaphthene 1 15 X vapor 

84-66-2 Diethyl phthalate 1 8 X vapor 

84-74-2 Dibutyl phthalate 0.994 31 X particle-bound 

85-01-8 Phenanthrene 0.999 13 particle-bound 
85-68-7 Butylbenzyl phthalate 0.948 31 particle-bound 

86-73-7 Fluorene 1 14 vapor 

87-68-3 Hexachlorobutadiene 1 20 X vapor 
88-06-2 2,4,6-Trichlorophenol 1 10 vapor 
88-72-2 2-Nitrotoluene 1 12 vapor 
88-75-5 2-Nitrophenol 1 12 vapor 
88-89-1 Picric acid 0.939 2 X particle-bound 
91-20-3 Naphthalene 1 16 X vapor 

91-22-5 IQuinoline 1 9 vapor 

91-58-7 2-Chloronapthalene l 16 vapor 
92-52-4 1, 1 · -Biphenyl 1 16 vapor 
92-93-3 4-Nitrobiphenyl 0 .999 10 particle-bound 
95-13-6 Indene 1 18 vapor 
95-47-6 o-Xylene 1 19 vapor 
95-48-7 o-Cresol (2-Methylphenol) 1 9 vapor 
95-49-8 2-Chlorotoluene I 19 vapor 
95-50-1 o-Dichlorobenzene (1,2-Dichlorobenzene) l 18 X vapor 
95-57-8 2-Chlorophenol 1 11 vaoor 
95-95-4 2,4,5-Trichlorophenol 1 9 vapor 
96-22-0 3-Pentanone l 14 vapor 
96-69-5 Bis(3-tert-butvl-4-hydroxy-6-methyl-phenyl)sulfide l 19 vapor 
98-51-1 p-tert-Butyltoluene l 21 vapor 
98-82-8 Curnene 1 20 vapor 
98-83-9 alpha-Methylstyrene l 19 vapor 
98-86-2 Acetophenone 1 11 X vapor 
98-95-3 Nitrobenzene 1 12 vapor 

• Each organic constituent has a specific removal efficiency (i .e. decontamination factor - DF) that has been 
specified by engineering calculations and Research and Technology testing results . The DFs assigned per 
facility are as follows: 
• Pretreatment 

• PVP Caustic scrubber (24590-PTF-MKD-PVP-00002) 
• Vapor: l 
• Particle: 3.5 

• PVP HEME (24590-WTP-RPT-PO--03-008, Table 11) 
• Vapor: 1 
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• Particle: 200 
• PVV/PN HEPA Filters (24590-WTP-RPT-ENV-01-004, section 4.2.2. l) 

• Vapor: 1 
• Particle: 200,000 

• PVP Thermal Oxidizer (24590-WTP-RPT-PO-03-008, Appendix G) 
• DFs dependent on organic constituent. Values are shown in the table at the end of this section. 

• PVP Carbon Beds (24590-WTP-RPT-PO-03-008, Appendix G) 
• DFs dependent on organic constituent. Values are shown in the table at the end of this section. 

• PN Demister (24590-WTP-RPT-PO-03-008, Table 11) 
• Vapor: l 

• Particle: 5 

• LAW and HLW Vitrification (CCN 053500) 
• Metters 

• Vapor: 1.1 
• Particle: 1.1 

• SBS 
• Vapor: l 
• Particle: 20 

• WESP 
• Vapor: l 
• Particle: 20 

• HLWHEME 
• Vapor: 1 
• Particle: 90 

• LVP/HOP/PJV HEPA filters 
• Vapor: I 
• Particle: 200,000 

• L VP/HOP Sulfur Activated Carbon 
• Vapor: I 
• Particle: 1 

• HOP Silver Mordenite 
• Vapor: l 
• Particle: 1 

• L VP/HOP Thermal Catalytic Oxidizer 
• Vapor: 20 
• Particle: 20 

• L VP/HOP Selective Catalytic Reducer 
• Vapor: 1 
• Particle: I 

• L VP Caustic Scrubber 
• Vapor: I 
• Particle: I 
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Pretreatment Facility Organic 
Constituents Thermal Oxidizer and 

Carbon Bed Adsorber DFs 

CAS Registry PT PT Carbon 
Number Thermal Bed 

Oxidizer Adsorber 
DF DF 

100-00-5 10,000 5 
100-21-0 20 50 
100-41-4 10,000 I 
100-42-5 10,000 l 

l 0061-01-5 100 1 
10061-02-6 50 1 

101-5S-3 3.333333 so 
101-84-8 50 5 
106-35-4 10,000 l 
106-42-3 1,000 1 
106-46-7 so 2 
106-88-7 10,000 l 
106-93-4 l 10 
106-97-8 10,000 1 
106-99-0 10,000 1 
107-02-8 10,000 l 
107-05-1 10,000 1 
107-06-2 10,000 I 
107-12-0 10,000 I 
107-13-1 10,000 1 
107-18-6 10,000 1 
107-31-3 10,000 I 
107-66-4 10,000 1 
107-87-9 10,000 I 
108-03-2 10,000 1 
108-05-4 10,000 1 
108-10-1 10,000 I 
108-20-3 10,000 1 
108-38-3 1,000 1 
108-39-4 1,000 2 
108-87-2 10,000 I 
108-88-3 10,000 I 
108-90-7 20 5 
108-93-0 10,000 2 
108-94-1 10,000 2 
108-95-2 10 20 
109-66-0 10,000 1 
109-99-9 10,000 1 
110-12-3 10,000 l 
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Pretreatment Facility Organic 
Constituents Thermal Oxidizer and 

Carbon Bed Adsorber DFs 

CAS Registry PT PT Carbon 
Number Thermal Bed 

Oxidizer Adsorber 
DF DF 

110-43-0 10,000 1 
110-54-3 10,000 1 

110-62-3 10,000 1 
110-82-7 10,000 1 
110-83-8 10,000 1 
110-86-1 10,000 1 
111-65-9 10,000 1 
111-76-2 10,000 2 
111-84-2 10,000 2 
117-81-7 10,000 5 
117-84-0 10,000 5 
120-12-7 1,000 5 
120-82-1 100 5 
120-83-2 3.333333 50 
121-44-8 10,000 1 
121-69-7 10,000 2 
122-39-4 50 5 
123-19-3 10,000 1 
123-38-6 10,000 I 
123-51-3 10,000 I 
123-86-4 10,000 I 
123-91-1 10,000 1 
126-73-8 10,000 5 
126-98-7 10,000 1 
127-18-4 1 10 
127-19-5 10,000 1 
128-37-0 10,000 5 
129-00-0 3.333333 50 

1321-64-8 3.333333 50 
1321-65-9 3.333333 50 
132-64-9 3.333333 50 

1335-87-1 3.333333 50 
1335-88-2 3.333333 so 
1336-36-3 3.333333 so 
141-78-6 10,000 1 
141-79-7 10,000 1 
142-82-5 10,000 I 
144-62-7 10 20 
156-60-5 10,000 l 
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Pretreatment Facility Organic 
Constituents Thermal Oxidizer and 

Carbon Bed Adsorber DFs 

CAS Registry PT PT Carbon 
Number Thermal Bed 

Oxidizer Adsorber 
DF DF 

1634-04-4 10,000 I 
189-55-9 3.333333 so . 
189-64-0 3.333333 so 
191-24-2 3.333333 so 
191-30-0 3.333333 so 
192-65-4 3.333333 50 
193-39-5 3.333333 so 
206-44-0 3.333333 50 
208-96-8 3.333333 50 

2234-13-1 3.333333 50 
224-42-0 3.333333 50 
226-36-8 3.333333 50 

2555 1-13-7 1,000 2 
26140-60-3 3.333333 50 
27154-33-2 1 10 

287-92-3 10,000 1 
3697-24-3 3.333333 50 
3825-26-1 3.333333 50 
4170-30-3 10,000 1 

50-00-0 10,000 1 
50-32-8 3.333333 50 
53-70-3 3.333333 50 

540-59-0 10,000 1 
540-84-1 10,000 1 
541-73-1 50 2 
56-23-5 1 5 

563-80-4 10,000 I 
56-49-5 3.333333 50 
57-14-7 10,000 1 
58-90-2 3.333333 IO 

591-78-6 1,000 I 
59-50-7 3.333333 20 
59-89-2 10,000 2 

602-87-9 3.333333 50 
60-29-7 10,000 1 

603-34-9 3.333333 50 
60-34-4 10,000 1 
60-35-5 10,000 2 
621-64-7 10,000 2 
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Pretreatment Facility Organic 
Constituents Thermal Oxidizer and 

Carbon Bed Adsorber DFs 

CAS Registry PT PT Carbon 
Number Thermal Bed 

Oxidizer Adsorber 
DF DF 

624-83-9 1,000 1 
627-13-4 10,000 1 
62-75-9 10,000 2 
630-20-6 l 10 
64-17-5 10,000 l 
64-18-6 10,000 1 
64-19-7 10,000 l 
67-56-1 10,000 1 
67-63-0 10,000 l 
67-64-1 10,000 1 
67-66-3 1 2 
67-72-1 1 50 

684-16-2 1 l 
71-23-8 10,000 l 
71-36-3 10,000 l 
71-43-2 100 l 
71-55-6 1,000 l 
74-83-9 1,000 l 
74-87-3 20 1 
74-97-5 1 2 
74-99-7 10,000 l 
75-00-3 1,000 I 
75-01-4 10,000 l 
75-05-8 1,000 I 
75-07-0 10,000 l 
75-09-2 50 1 
75-12-7 10,000 l 
75-15-0 10,000 l 
75-21-8 10,000 l 
75-27-4 1 5 
75-34-3 10,000 1 
75-35-4 10,000 l 
75-43-4 1,000 I 
75-45-6 50 1 
75-50-3 10,000 I 
75-52-5 10,000 l 
75-55-8 10,000 l 
75-61-6 l l 
75-63-8 I l 
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Pretreatment Facility Organic 
Constituents Thermal Oxidizer and 

Carbon Bed Adsorber DFs 

CAS Registry YT PT Carbon 
Number Thermal Bed 

Oxidizer Adsorber 
DF DF 

75-65-0 10,000 l 
75-69-4 1 1 
75-71-8 l l 
76-03-9 1 50 
76-11-9 20 5 
76-12-0 20 5 
76-13-1 20 2 
76-14-2 l 1 
76-15-3 1 l 
78-83-1 10,000 l 
78-87-5 1,000 1 
78-92-2 10,000 1 
78-93-3 1,000 l 
79-00-5 10,000 I 
79-01-6 10,000 1 
79-09-4 10,000 1 

79-10-7 10,000 l 
79-20-9 10,000 1 
79-34-5 l 10 
83-32-9 3.333333 50 
84-66-2 10,000 5 
84-74-2 10,000 5 
85-01-8 3.333333 50 
85-68-7 10,000 5 
86-73-7 3.333333 50 
87-68-3 50 5 
88-06-2 3.333333 50 
88-72-2 10,000 2 
88-75-5 3.333333 20 
88-89-1 10,000 5 
91-20-3 100 2 
91-22-5 10,000 2 
91-58-7 3.333333 50 
92-52-4 1,000 5 
92-93-3 3.333333 50 
95-13-6 1,000 2 
95-47-6 10,000 1 
95-48-7 1,000 2 
95-49-8 10,000 2 
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p retreatment Facility Organic 
Con stituents Thermal Oxidizer and 

Carbon Bed Adsorber DFs 

CAS Registry PT PT Carbon 
N umber Thermal Bed 

Oxidizer Adsorber 
DF DF 

9 5-50-1 50 2 

9 5-57-8 10,000 2 
9 5-95-4 3.333333 so 
9 6-22-0 10,000 1 

9 6-69-5 3.333333 50 
9 8-51-1 10,000 2 
9 8-82-8 10,000 2 

9 8-83-9 100 2 
9 8-86-2 100 2 

9 8-95-3 10,000 2 

• The results from the SSFM used to estimate the organic releases in this calculation were based on the model 
run request titled 2005 Air Emissions Profile (24590-WTP-MRQ-PO-05-0049). The stream reports used in this 
calculation are: 
• FRP0l - LAW Feed 
• FRP14-HLWFeed 
• HOPI0 - Unabated HLW Vessel Ventilation Header 
• HMP06 - Unabated HL W Melter Off gas 
• LFP06+RLD32+RLD33+RLD34- Unabated LAW Vessel Ventilation Header (known as LVP0I ) 
• LMP06 - Unabated LAW Melter Off gas 
• PN04- Unabated Pretreatment RFD/PJM 
• PN32 - Unabated HL W RFD/PJM 
• PVP0l - Unabated Pretreatment Vessel Vent 
These stream reports can be found in Attachment A of this calculation. 

3 Background 

There are a total of 219 organic constituents ( excluding Products of Incomplete Combustion) that are required to be 
tracked through the WTP for permitting purposes. Emissions profiles for the WTP are generated by using the 
SSFM. In order to simplify the flowsheet, not all organic constituents are tracked in the SSFM. The constituents 
were segregated into groups based on similar physical and chemical properties. Representatives from each group 
were selected and are tracked in the SSFM. Only 51 organic constituents are tracked in the SSFM. Based on the 
behavior and results of these representative constituents, the expected emissions rates for the non-tracked 
consti tuents can be calculated . This calculation estimates these rates. 

4 Applicable Codes and Standards 

NA 
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S Methodology 

The following methodology was used in this calculation: 

• 

• 

• 

• 

• 

• 

• 

• 

Organic feed rates to the WTP were calculated by multiplying the constituent's feed concentration in mg/I by 
the volumetric flowrate of the feed stream in liters per minute. This mass flowrate was then converted to grams 
per second. 
The results from the representative compounds were obtained from the SSFM for each desired stream (PVP0I 
is used as an example). The performance factor (PF) for the representative compounds was calculated per 
stream relative to the feed stream, FRPOl and FRP14. This was done by obtaining the representative 
compounds mass feed rate from stream reports# FRP0I and FRP14 and its mass flowrate at the stream being 
evaluated. The PF was calculated by dividing the constituent's mass feed rate by the specified stream's 
constituent mass flowrate . 

PF= mass rate at waste feed [representative compound] 
mass rate at point of interest [representative compound] 

Once the PF was calculated, it was multiplied by the feed rate for the non-represented compound in order to 
obtain the mass flowrate of the constituent at that stream. If more than one compound was used to represent a 
group, the average PF between the compounds was used to calculate the non-represented compound rate. 
The combined rate of the 14 coplanar PCBs is established as 1 % of the total PCB (as represented by CAS# 
l 336-36-3 ). Thus, to calculate the feed rate for each coplanar PCB, the feed rate of the total PCB was 
multiplied by 0.0 l and divided by 14. 
For the constituents in the Pretreatment Vessel Vent the stack calculation is easily determined by applying the 
DFs per unit operation. Thus, the feed rate entering the Pretreatment Vessel Vent is divided by all the 
applicable DFs for each constituent. The final number obtained is the stack emissions estimate. This same 
process also applies to the Pretreatment PJM/RFD system and the HLW PJM/RFD system. For example, if a 
constituent had a value of l .0E-03 g/sec at the entrance to the pretreatment caustic scrubber (stream PVP0 l) 
and DFs of I for the caustic scrubber, 1 for the HEME, 1 for the HEPA filters, 1000 for the TCO and 5 for the 
carbon beds, then the stack flowrate would be: 
l.0E-03 / (1 *1 *I *1000*5) = 2.0E-07 g/sec. 
For particle-bound constituents with F. values within the following range I > F. ~ 0.05, the vapor and particle 
fraction for the constituent were calculated and then the applicable DFs were applied. For example, if a 
constituent had a mass rate in stream PVP0l of 10 g/sec with an F,. value of0.9, this means that: 
10 g/sec * 0.9 = 9 g/sec of the constituent is in the vapor phase and, 
IO g/sec - 9 g/sec = l g/sec of the constituent is in the particle-bound phase 
Assuming that the thennal oxidizer DF is 10,000 and the carbon bed DF is 5, then the stack emission rate for 
this constituent is: 
Vapor portion: 
9 g/sec / (DF NaOH Scrubber * DF HEME * DF HEPA • DF TO * DF CB) = stack emission rate in g/sec 
9 g/sec / ( l * 1 * 1 * l 0,000 * 5) = I .S0E-04 g/sec 
Particle portion: 
I g/sec I (DF NaOH Scrubber* DF HEME* DF HEPA* DF TO* DF CB)= stack emission rate in g/sec 
I g/sec / (3 .5 * 200 * 200,000 * I 0,000 * 5) = 1.43E- l 3 g/sec 
Therefore the total stack emission rate for this constituent is: 
Total = vapor portion + particle portion 
Total = l.80E-04 g/sec + l.43E- l 3 g/sec = l.S0E-04 g/sec 
For constituents with F. values less than 0.05 , the constituent is considered entirely in the particle phase and the 
applicable DFs were applied. 
In the HL W and LAW vitrification facilities , there is generation of offgas in the melter, which is eventually 
mixed with the vessel vents in the primary offgas system. Thus for the vitrification plants, the estimation of 
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organic constituents generation from the melter and vessel vents is calculated as was done in the Pretreatment 
vessel vent and PJM/RFD areas. When the offgas meets the vessel vent stream, these two streams were added 
together to obtain the overall constituent mass flowrate at that point. From then on, the specific DFs were used 
for all unit operations found from the mixing point up to the stack. The effect of the Fv values was taken into 
account as described above. 

• After the values were calculated for each stream, they were analyzed to determine if they were less than 1 E-1 S. 
If yes, then the value was set to zero, otherwise, the value remain the same. 

6 Assumptions 

NA 

7 Calculations 

Calculations were performed using the Microsoft Excel® 2000 spreadsheet on a Compaq PC workstation. The 
calculation for two groupings of organic constituents having similar chemical and physical properties is shown for 
all the streams. Of the groups selected, one group has one representative compound while the other group has two 
representative compounds. The groups selected are: 
Group 4: represented by Forrnamide (75-12-7) 
Group 8: represented by Phenol (108-95-2) and Diethyl Phthalate (84-66-2) 
The entire lists of constituents for these two groups are as follows: 
Group 4 

Formamide (75-12-7) 
- Dibenz[ aj }acridine (224-42-0) 
- Dibenz[a,h]acridine (226-36-8) 
Group 8 

Phenol (108-95-2) 
Diethyl Phthalate (84-66-2) 

- Formaldehyde (50-00-0) 
- Propionic Acid (79-09-4) 

2-Propenoic Acid (79-10-7) 

Also the calculation for Coplanar PCBs is included for all the streams. The coplanar PCBs are represented by: 
2,3',4,4',5-Pentachlorobiphenyl (PBC 118) (31508-00-6) 
3,3',4,4'-Tetrachlorobiphenyl (TCB) (32598-13-3) 
2,3,3',4,4'-Pentachlorobiphenyl (PCB I OS) (32598-14-4) 
3,3',4,4',5,5'-Hexachlorobiphenyl (32774-16-6) 
2,2',3,4,4',S,5'-Heptachlorobiphenyl (35065-29-3) 
2,2',3,3',4,4',S-Heptachlorobiphenyl (35065-30-6) 
2,3,3',4,4',5-Hexachlorobiphenyl (PCB 157) (38380-08-4) 
2,3,3',4,4',5,5'-Heptachlorobiphenyl (39635 -31 -9) 
2,3',4,4',5,S'-Hexachlorobiphenyl (52663-72-6) 
3,3',4,4',5-Pentachlorobiphenyl (57465-28-8) 
2',3,4,4',S-Pentachlorobiphenyl ( 65510-44-3) 
2,3,3',4,4',S'-Hexachlorobiphenyl (69782-90-7) 
3 ,4,4',S-Tetrachlorobiphenyl (70362-50-4) 
2,3,4,4',S-Pentachlorobiphenyl (74472-37-0) 
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7.1 Feed Rate 

FRPI 4 is the HL W waste feed stream while FRP0 I is the LAW waste feed. The total feed rate per constituent is 
calculated by adding the feed rate values in each stream. 

For all the calculations in this section refer to Table B-1 in Attachment B. From Attachment A, streams FRP0I and 
FRP14, the total WTP feed volumetric flowrate for this stream is: 1.51 ft3/min (cell DI) 
Converting to liters per minute: 1.51 ft3/min * 28.317 l/ft3 = 42.9 1/min ( cell D2) 

Group 4 feed rates in grams per second: 
Formarnide (75-12-7) feed concentration: 60 mg/I (cell Cl49) 
60 mg/I (cell Cl49) * 42.9 l/min * I g / I 000 mg• l min/ 60 sec = 4.29E-02 g/sec (cell Hl49) 
The other 2 constituents in this group have the same feed concentration thus the feed rate is the same. 

Group 8 feed rates in grams per second: 
Phenol (108-95-2) feed concentration: 60 mg/I (cell C4 l) 
60 mg/\ (cell C4l) • 42.9 Vmin * 1 g / 1000 mg• 1 min/ 60 sec= 4.29E-02 g/sec (cell H41) 
Constituents Diethyl Phthalate (84-66-2), Propionic Acid (79-09-4), and 2-Propenoic Acid (79-10-7) have the same 
feed concentration thus the feed rate is the same. Formaldehyde 's (50-00-0) feed concentration is different. 
Formaldehyde feed concentration (50-00-0) : 10 mg/1 (cell Cl03) 
10 mg/I (cell Cl03) * 42.91/min *lg / 1000 mg• l min / 60 sec= 7.l4E-03 g/sec (cell Hl03) 

Coplanar PCBs feed rate: 
The coplanar PCB feed rate is obtained by summing the SSFM results for streams FRP0I and FRP14. The feed 
rate for the PCBs depends on the amount of supernate in the feed and the amount of solids in the feed . For the 
supernate, the PCBs are based on a concentration of 0. 7 mg/I. For the solids, the PCBs are based on a concentration 
of 50 mg PCBs / kg of total solids. Per Tables A-2 and A-3 , the PCBs total feed rate is l .74E-03 g/sec. 
Based on this, the feed rate for the 14 coplanar PCBs is : 
l.74E-03 (cell H78) * 0.01/14 = 1.24£-06 g/sec (cells L8 through L21) 

7 .2 Pretreatment Vessel Vent Analysis 

To determine the stack releases from the Pretreatment Vessel Vent System (PVV), first the mass rates of all the 
constituents are calculated in stream PVP0l (the unabated Pretreatment Vessel Vent stream). Then the 
corresponding DFs for each constituent within the system are applied to these values to obtain the final stack 
releases (stream PVP12). For particle-bound constituents with Fv values within the range I > Fv::,: 
0.05, both the vapor and particle OF were applied to the corresponding vapor and particle mass rate to arrive at the 
desired emission rate. 

7.2.1 PVPOl Stream 

This streams depicts the unabated Pretreatment Vessel Ventilation. For all the calculations in this section refer to 
Table B-2 . First the feed rate is obtained followed by the mass rate of the representative constituent at the stream 
specified. The performance factor for this consti tuent is calculated and applied to the non-represented compounds 
to obtain their mass rate. 

Group 4 
Formamide (75-12-7) feed rate: 4.29E-02 g/sec (cell C147) 
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Formamide (75-12-7) rate at PVP0l from the PVP0I stream report in Attachment A: 6.34E-06 g/sec (cell H147 of 
Table B-2) 
Perfonnance factor for Formamide: 6.34E-06/4.29E-02 = 1.48E-04 (cell 1147, also copied to cell 08) 

Dibenz[aj]acridine (224-42-0) feed rate: 4.29E-02 g/sec (cell C92) 
Mass rate at PYPOl: 4.29E-02 (cell C92) * l.48E-04 (cell 08) = 6.34E-06 g/sec (cell K92) 
Dibenz[a,h]acridine (226-36-8) feed rate: 4.29£-02 g/sec (cell C93) 
Mass rate at PVPOI : 4.29E-02 (cell C93) * 1.48E-04 (cell 08) = 6.34E-06 g/sec (cell K93) 

Group 8 
Phenol { 108-95-2) feed rate: 4.29E-02 g/sec (cell C39) 
Phenol (108-95-2) rate at PVP0I from the PVP0l stream report in Attachment A: 1.3 lE-03 g/sec (cell H39) 
Performance factor for Phenol : 1.31E-03/4.29E-02 = 3.06E-02 {cell 139) 

Diethyl Phthalate (84-66-2) feed rate: 4.29E-02 g/sec (cell Cl80) 
Diethyl Phthalate (84-66-2) rate at PVP0l from the PVP0l stream report in Attachment A: 2.05E-03 g/sec (cell 
Hl80) 
Performance factor for Diethyl Phthalate: 2.05E-03/4.29E-02 = 4. 79E-02 ( cell !180) 

Since this group is represented by the above 2 constituents, an average performance factor is then calculated and 
applied to the other constituents. Average performance factor is: 
(3.06E-02 (cell 139) + 4.79£-02 (cell 1180))/2 = 3.92E-02 (cell 012) 

Formaldehyde (50-00-0) feed rate: 7.14£-03 g/sec (cell ClOI) 
Mass rate at PVP0l : 7.14E-03 (cell Cl0l) * 3.92E-02 (cell 012) == 2.80£-04 g/sec (cell K 101) 

Propionic Acid (79-09-4) feed rate: 4.29E-02 g/sec (cell Cl 75) 
Mass rate at PVP0 l: 4.29E-02 ( cell C 17 5) * 3. 92E-02 ( cell O 12) = 1.68£-03 g/sec ( cell K 175) 

2-Propenoic Acid (79-10-7) feed rate: 5.72E-02 g/sec (cell Cl 76) 
Mass rate at PVP0 I : 5.72E-02 (cell Cl 76) * 3.92E-02 (cell 012) = 2.24£-03 g/sec (cell K 176) 

Column L adjusts the values to zero if they are below lE-15, otherwise they remain the same. 

Coplanar PCBs 
1336-36-3 feed rate at PVP0l from the PVP01 stream report in Attachment A: 4.31E-03 g/sec (cell H76) 
Mass rate for the 14 coplanar PCBs in PVP0 I is: 
4.31E-03 (cell H76) • 0.01/14 = 3.08E-06 g/sec (cells T7 through T20) 
Thus the corrected mass rate for 1336-36-3 in PVP0 1 is: 
4.3 lE-03 g/sec * 0.99 = 4.26£-03 g/sec (cell K76) 

7.2.2 PVP12 Stream 

For all the calculations for this stream refer to Table B-3 of Attachment B. Input to this spreadsheet are the results 
from PVP0l stream calculations. These numbers are imported to Column C from cells L4 through L208 of Table 
B-2. Also all the DFs and Fv values are imported from Section 2 of this calculation. The corresponding DFs for 
this stream are related to the following unit operations: caustic scrubber, HEME, HEPA filters, TO, and carbon 
beds. The calculations for Group 4 and Coplanar PCBs are the only ones shown below. The remaining groups are 
calculated in the same manner. 
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Group 4 
Fonnamide (75-12-7) mass rate at PVPOl: 6.34E-06 g/sec (cell Cl47) 
To calculate the emission rate, first, the f v value for the constituent is analyzed and the split between vapor and 
particle is determined. The Fv value is imported to column E from Section 2. The fv value given pertains to the 
vapor phase. If this value is less than 0.05, the constituent is assumed to be 100% particle. Column F makes this 
adjustment to the Fv. Since the Fv value for formamide is 1 (cell El47) no adjustment is required and the value in 
cell Fl47 is l. The particle fraction is calculated by using the following formula : I - Fv. This calculation is done in 
column G. Since the fv value is I for fonnamide, the particle fraction is 1 - 1 = 0 (cell G147). Columns Land M 
provide the TO and carbon bed DF for formamide: 
TO DF = 10,000 (cell L147) 
Carbon bed DF = 1 (cell Ml47) 
Cells W2 l through AB26 show the applicable DFs for the PVP/PVV system for vapor and particle constituents. 
The overall DF is calculated in column AB. 

The emission rates are then calculated for both the vapor and particle fractions . The vapor mass rate is calculated 
by multiplying the stream mass rate (cell Cl47) by the Fv vapor value (cell F147). This value is then divided by the 
overall vapor DF calculated in cell AB25 and by the TO DF (cell L147) and the carbon bed DF (cell M147). 
Vapor fraction= 6.34E-06 g/sec (cell C147) * l (cell Fl47) / 1 (cell AB25) / 10,000 (cell Ll47) / l (cell Ml47) 
Vapor fraction= 6.34E-10 g/sec (cell Nl47) 

The particle mass rate is calculated identically as the vapor fraction except for the overall DF used which is the 
particle DF shown in cell AB26. The particle emission rate is shown on cell 0147. 
Particle fraction = 6.34E-06 g/sec (cell C 147) * 0 (cell G 147) I I .32E+08 (cell AB26) / 10,000 (cell L147) / I (cell 
M147) 
Particle fraction = 0 g/sec (cell 0147) 

The overal1 emission rate is then the summation of the vapor and particle fraction: 
Total emission rate = vapor fraction + particle fraction 
Total emission rate = 6.34E-10 g/sec (cell N147) + 0 g/sec (cell 0147) = 6.34E-10 g/sec (cell P147) 

Dibenz[aj)acridine (224-42-0) mass rate at PVP0l: 6.34E-06 g/sec (cell C92) 
The same process as described above was followed: 
Fv vapor: 0.241 (cell E92) 
Since f v is ~ .05, the value remains the same in cell F92. The particle fraction is therefore: 
Particle fraction : I - 0.241 = 0.759 (ce11 G92) 
The vapor fraction mass rate is: 
Vapor fraction= 6.34E-06 g/sec (cell C92) * 0.241 (cell F92) / 1 (cell AB25) / 3.333333 (cell L92) / 50 (cell M92) 
Vapor fraction = 9. I 7E-09 g/sec ( cell N92) 
The particle fraction mass rate is: 
Particle fraction = 6.34E-06 g/sec (cell C92) * 0 .759 (cell G92) / l.32E+o8 (ce11 AB26) / 3.333333 (cell L92) / 50 
(cell M92) 
Particle fraction = 2. l 9E- I 6 g/sec (cell 092) 
The total emission rate is: 
Total emission rate: 9. I 7E-09 g/sec (cell N92) + 2. l 9E-l 6 g/sec (cell 092) = 9. l 7E-09 g/sec (cell P92) 

Dibenz[a,h]acridine (226-36-8) mass rate at PVP0I : 6.34E-06 g/sec (cell C93) 
F" vapor: 0.285 (cell E93) 
Since F, is :::_0.05, the value remains the same in cell F93. The particle fraction is therefore : 
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Particle fraction: 1 - 0.285 = 0.715 (cell G93) 
The vapor fraction mass rate is: 
Vapor fraction= 6.34E-06 g/sec (cell C93) * 0.285 (cell F93) I I (cell AB25) / 3.333333 (cell L93) / 50 (cell M93) 
Vapor fraction= l.08E-08 g/sec (cell N93) 
The particle fraction mass rate is: 
Particle fraction= 6.34E-06 g/sec (cell C93) • 0.715 (cell G93) / l .32E+08 (cell AB26) / 3.333333 (cell L93) / 50 
(cell M93) 
Particle fraction = 2.06E-l 6 g/sec ( cell 093) 
The total emission rate is: 
Total emission rate: l.08E-08 g/sec (cell N93) + 2.06E-16 g/sec (cell 093) = 1.08E-08 g/sec (cell P93) 

Column Q adjusts the values to zero if they are less than lE-15, otherwise the value remains the same. 

Coplanar PCBs 
1336-36-3 corrected mass rate at PVP0l : 4.26E-03 (cell C76) 
Fv vapor: 1 (cell E76) 
Since Fv is :::0.05, the value remains the same in cell F76. The particle fraction is therefore: 
Particle fraction : l - 1 = 0 (cell G76) 
The vapor fraction mass rate is: 
Vapor fraction= 4.26E-03 g/sec (cell C76) * 1 (cell F76) / I (cell AB25) / 3.333333 (cell L76) / 50 (cell M76) 
Vapor fraction= 2.56E-05 g/sec (cell N76) 
The particle fraction mass rate is: 
Particle fraction= 4.26E-03 g/sec (cell C76) • 0 (cell 076) I 1.32E+08 (cell AB26) / 3.333333 (cell L76) / 50 (cell 
M76) 
Particle fraction = 0 g/sec (cell 076) 
The total emission rate is: 
Total emission rate: 2.56E-05 g/sec (cell N76) + 0 g/sec (cell 076) = 2.56E-05 g/sec (cell P76) 
Mass rate for the 14 coplanar PCBs in PVPl2 is: 
2.56E-05 (cell N76) * 0.01/14/0.99 = l.85E-08 g/sec (cells U6 through Ul9) 

7.3 Pretreatment PJM/RFD Analysis 

To determine the stack releases from the Pretreatment PJM/RFD Ventilation System (PJV), first the mass rates of 
all the constituents are calculated in stream PJV04 (the unabated Pretreatment PJM/RFD Vent stream). Then the 
corresponding DFs for each constituent within the system are applied to these values to obtain the final stack 
releases (stream PJVJ 1 ). 

7.3.l PJV04 Stream 

This streams depicts the unabated Pretreatment RFD/PJM Ventilation. For all the calculations in this section refer 
to Table B-4. First the feed rate is obtained followed by the mass rate of the representative constituent at the stream 
specified. The perfonnance factor for this constituent is calculated and applied to the non-represented compounds 
to obtain their mass rate. 

Group 4 
Formamide (75-12-7) feed rate: 4.29E-02 g/sec (cell C147) 
Forrnarnide (75-12-7) rate at PJV04 from the PJV04 stream report in Attachment A: 6.80E-08 g/sec (cell Hl47) 
Performance factor for Formamide: 6.80E-08/4.29E-02 = l.59E-06 (cell 1147, also copied to cell 08) 
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Dibenz[a,j]acridine (224-42-0) feed rate: 4.29E-02 g/sec (cell C92) 
Mass rate at PN04: 4.29E-02 (cell C92) * l.59E-06 (cell 08) = 6.80E-08 g/sec (cell K92) 
Dibenz[a,h]acridine (226-36-8) feed rate: 4.29E-02 g/sec (cell C93) 
Mass rate at PN04: 4.29£-02 (cell C93) • 1.59E-06 (cell 08) = 6.80E-08 g/sec (cell K93) 

Group 8 
Phenol ( 108-95-2) feed rate: 4.29E-02 g/sec (cell C39) 
Phenol (108-95-2) rate at PN04 from the PN04 stream report in Attachment A: 5.94E-08 g/sec (cell H39) 
Performance factor for Phenol: 5.94E-08/4.29E-02 = I .39E-06 (cell 139) 

Diethyl Phthalate (84-66-2) feed rate : 4 .29E-02 g/sec (cell Cl80) 
Diethyl Phthalate (84-66-2) rate at PN04 from the PN04 stream report in Attachment A: 5.46E-08 g/sec (cell 
Hl80) 
Performance factor for Diethyl Phthalate: S.46E-08/4.29E-02 = l.27E-06 (cell I180) 

Since this group is represented by the above 2 constituents, an average performance factor is then calculated and 
applied to the other constituents. Average performance factor is: 
( 1.39E-06 ( cell 139) + l.27E-06 ( cell II 80))/2 = l.33E-06 ( cell O 12) 

Fonnaldehyde (50-00-0) feed rate: 7.14E-03 g/sec (cell CI0l) 
Mass rate at PN04: 7.14E-03 (cell ClOI) * l.33E-06 (cell 012) = 9.S0E-09 g/sec (cell K101) 

Propionic Acid (79-09-4) feed rate: 4.29E-02 g/sec (cell Cl 75) 
Mass rate at PN04: 4.29E-02 (cell Cl 75) * 1.33E-06 (cell 012) == 5.70E-08 g/sec (cell Kl 75) 

2-Propenoic Acid (79-10-7) feed rate: 5.72£-02 g/sec (cell Cl 76) 
Mass rate at PN04: 5.72E-02 (cell Cl 76) * l .33E-06 (cell 012) = 7.60E-08 g/sec (cell Kl 76) 

Coplanar PCBs 
1336-36-3 feed rate at PN04 from the PJV04 stream report in Attachment A: l.37E-09 g/sec (cell H76) 
Mass rate for the 14 coplanar PCBs in PN04 is: 
1.37E-09 (cell H76) * 0.01/14 = 9.81E-13 g/sec (cells T7 through TIO) 
This means that the corrected mass rate for 1336-36-3 in PN04 is: 
l .37E-09 g/sec • 0 .99 = l .36E-09 g/sec (cell K76) 

7.3.2 PJVll Stream 

For all the calculations for this stream refer to Table B-5 of Attachment B. Input to this spreadsheet is the results 
from PN04 stream calculations. These numbers are imported to Column C from cells L4 through L208. Also all 
the DFs and F, values are imported from Section 2 of this calculation. The corresponding DFs for this stream are 
related to the following unit operations: denuster and HEPA filters. The calculations for Group 4 and Coplanar 
PCBs are the only ones shown below. The remaining groups are calculated in the same manner. 

Group 4 
Fonnamide (75-12-7) mass rate at PN04: 6.80E-08 g/sec (cell CI47) 
To calculate the emission rate, first the F. value for the constituent is analyzed and the split between vapor and 
particle is determined. The F. value is imported to column E from Section 2. The F. value given pertains to the 
vapor phase. If this value is less than 0.05, the constituent is assumed to be 100% particle. Column F makes this 
adjustment to the Fv. Since the F. value for formamide is 1 (cell El47) no adjustment is required and the value in 
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cell Fl47 is I. The particle fraction is calculated by using the following formula: 1 - Fv. This calculation is done in 
column G. Since the F, value is 1 for formamide, the particle fraction is 1 - I = 0 (cell G 147). Cells P24 through 
T26 show the applicable DFs for the PT PN system for vapor and particle constituents. The overall DF is 
calculated in column T. 

The emission rates are then calculated for both the vapor and particle fractions . The vapor mass rate is calculated 
by multiplying the stream mass rate (cell Cl47) by the fv vapor value (cell Fl47). This value is then divided by the 
overall vapor OF calculated in cell T25 to arrive to the vapor fraction emission rate (cell K 147). 
Vapor fraction = 6.80£-08 g/sec (cell Cl47) • I (cell Fl47) / 1 (cell T25) 
Vapor fraction= 6.80£-08 g/sec (cell Kl47) 

The particle mass rate is calculated identically as the vapor fraction except for the overall DF used which is the 
particle DF shown in cell T26. The particle emission rate is shown on cell L 147. 
Particle fraction= 6.80E-08 g/sec (cell Cl47) • 0 (cell GJ47) / l.OOE+06 (cell T26) 
Particle fraction= 0 g/sec (cell Ll47) 

The overall emission rate is then the summation of the vapor and particle fraction: 
Total emission rate = vapor fraction + particle fraction 
Total emission rate= 6.80E-08 g/sec {cell Kl47) + 0 g/sec {cell Ll47) = 6 .S0E-08 g/sec (cell Ml47) 

Dibenz[aj]acridine (224-42-0) mass rate at PN04: 6.80E-08 g/sec (cell C92) 
The same process as described above was followed: 
F,. vapor: 0.241 (cell E92) 
Since Fv is ~0.05, the value remains the same in cell F92. The particle fraction is therefore: 
Particle fraction: 1 - 0.241 = 0.759 (cell 092) 
The vapor fraction mass rate is: 
Vapor fraction= 6.80E-08 g/sec (cell C92) • 0.241 (cell F92) / l (cell T25) 
Vapor fraction= l.64E-08 g/sec (cell K92) 
The particle fraction mass rate is: 
Particle fraction= 6.80E-08 g/sec (cell C92) * 0.759 {cell G92) I l.0OE+o6 (cell T26) 
Particle fraction = 5. l 6E- J 4 g/sec ( cell L92) 
The total emission rate is: 
Total emission rate: J .64E-08 g/sec (cell K92) + 5. l6E-l4 g/sec (cell L92) = l .64E-08 g/sec (cell M92) 

Dibenz[a,h]acridine (226-36-8) feed rate mass rate at PN04: 6.80E-08 g/sec (cell C93) 
Fv vapor: 0.285 (cell E93) 
Since F, is ~0.05, the value remains the same in cell F93 . The particle fraction is therefore: 
Particle fraction: l - 0.285 = 0.715 (cell 093) 
The vapor fraction mass rate is: 
Vapor fraction = 6.80E-08 g/sec (cell C93) • 0.285 (cell F93) / 1 (cell T25) 
Vapor fraction= I .94E-08 g/sec (cell K93) 
The particle fraction mass rate is: 
Particle fraction= 6.S0E-08 g/sec (cell C93) • 0.715 (cell G93) / 1.00E+06 (cell T26) 
Particle fraction = 4.86E-14 g/sec (cell L93) 
The total emission rate is : 
Total emission rate : l .94E-08 g/sec (cell K93) + 4.86E-14 g/sec (cell L93) = I .94E-08 g/sec (cell M93) 

Column N adjusts the values to zero if they are less than IE-15, otherwise the value remains the same. 
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Coplanar PCBs 
1336-36-3 corrected mass rate at PJV04: 1.36E-09 g/sec (cell C76) 
f v vapor: I (cell E76) 
Since F, is ::::0.05, the value remains the same in cell F76. The particle fraction is therefore: 
Particle fraction: 1 - 1 = 0 (cell 076) 
The vapor fraction mass rate is: 
Vapor fraction= 1.36E-09 g/sec (cell C76) • 1 (cell F76) / 1 (cell T25) 
Vapor fraction= 1.36E-09 g/sec (cell K76) 
The particle fraction mass rate is: 
Particle fraction= 1.36E-09 g/sec (cell C76) • 0 (cell G76) I l.00E+06 (cell T26) 
Particle fraction= 0 g/sec ( cell L 76) 
The total emission rate is : 
Total emission rate: l.36E-09 g/sec (cell K76) + 0 g/sec (cell L76) = l.36E-09 g/sec (cell M76) 
Mass rate for the 14 coplanar PCBs in PNl l is: 
1.36E-09 (cell M76) • 0.01/14/0.99 = 9.81E-13 g/sec (cells S6 through S19) 

7.4 LAW Vitrification Analysis 

To determine the stack releases from the LAW Melter Off gas System (LVP), first the mass rates of all the 
constituents are calculated in stream LMP06 (the unabated LAW Melter Off gas stream). From these values, the 
DFs that correspond to the SBS and WESP are applied to each constituent. These results are representative of 
LOP08 . At this point the LAW Vessel Ventilation header joins the main offgas system. At this point also the mass 
rates of all the constituents are calculated in stream L VP0I (the unabated LAW Vessel Ventilation Header). The 
values from these two streams, LOP08 and L VP0 1, are then added together to represent stream L VP03 ( combined 
offgas stream). From this point on, the corresponding DFs for each constituent within the system are applied to 
these values to obtain the final stack releases (stream L VP 18). See sketch below for a simplified depiction of the 
process. 

LVP0I 

LMP06 Primary Offgas LOP08 ,, LVP03 Secondary Offgas LVP18 ... 
System 

~ 

System 
.. 

I 
r - .... 

LAW 
Melter 

7.4.l LMP06 Stream 

This streams depicts the unabated LAW Melter Offgas. For all the calculations in this section refer to Table B-6. 
First the feed rate is obtained followed by the mass rate of the representative constituent at the stream specified. 
The performance factor for this constituent is calculated and applied to the non-represented compounds to obtain 
their mass rate. 

Group 4 
Formamide (75-12-7) feed rate: 4.29E-02 g/sec (cell C147) 
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Fonnamide (75-12-7) rate at LMP06 from the LMP06 stream report in Attachment A: 3.6SE-02 g/sec (cell Hl47) 
Performance factor for Forrnamide: 3.65E-02/4.29E-02 = 8.51E-Ol (cell 1147, also copied to cell 08) 

Dibenz[aj]acridine (224-42-0) feed rate: 4.29E-02 g/sec (cell C92) 
Mass rate at LMP06: 4.29E-02 (cell C92) * 8.51E-Ol (cell 08) = 3.65E-02 g/sec (cell K92) 
Dibenz[a,h)acridine (226-36-8) feed rate: 4.29E-02 g/sec (cell C93) 
Mass rate at LMP06: 4.29£-02 (cell C92) * 8.SlE-01 (cell 08) = 3.65E-02 g/sec (cell K93) 

Group 8 
Phenol (108-95-2) feed rate: 4.29E-02 g/sec (cell C39) 
Phenol (108-95-2) rate at LMP06 from the LMP06 stream report in Attachment A: l.78E-02 g/sec (cell H39) 
Performance factor for Phenol : I.78E-02/4.29E-02 = 4.16E-0l (cell 139) 

Diethyl Phthalate (84-66-2) feed rate: 4.29£-02 g/sec (cell C180) 
Diethyl Phthalate (84-66-2) rate at LMP06 from the LMP06 stream report in Attachment A: l . l2E-02 g/sec (cell 
H180) 
Performance factor for Diethyl Phthalate: l.12E-02/4.29E-02 = 2.62E-0l (cell Il80) 

Since this group is represented by the above 2 constituents, an average performance factor is then calculated and 
applied to the other constituents. Average performance factor is: 
(4.16E-0l (cell 139) + 2.62E-Ol (cell 1180))/2 = 3.39£-01 (cell 012) 

Formaldehyde (50-00-0) feed rate: 7.14E-03 g/sec (cell Cl0l) 
Mass rate at LMP06: 7.14E-03 (cell Cl0l) * 3.39E-0l (cell 012) = 2.42£-03 g/sec (cell Kl0l) 

Propionic Acid (79-09-4) feed rate: 4.29E-02 g/sec (cell C 175) 
Mass rate at LMP06: 4.29E-02 (cell Cl 75) * 3.39E-01 (cell 012) = l.42E-02 g/sec (cell Kl 75) 

2-Propenoic Acid (79-10-7) feed rate: 5.72£-02 g/sec (cell Cl 76} 
Mass rate at LMP06: 5.72E-02 (cell Cl 76} * 3.39E-01 (cell 012) = 1.94E-02 g/sec (cell Kl 76) 

Column L adjusts the values to zero if they are less than l E-15 , otherwise the value remains the same. 

Coplanar PCBs 
1336-36-3 feed rate at LMP06 from the LMP06 stream report in Attachment A: 5.88£-11 g/sec {cell H76) 
Mass rate for the 14 coplanar PCBs in LMP06 is: 
5.88E-l l (cell H76) * 0.01/14 = 4.20E-14 g/sec (cells T7 through T20) 
Thus the corrected mass rate of 1336-36-3 in LMP06 is: 
5.88£-11 g/sec * 0.99 = 5.82E-1 lg/sec (cell K76) 

7.4.2 LVPOl Stream 

This streams depicts the unabated LAW Vessel Ventilation. This stream is represented by the addition of streams 
LFP06, RLD32, RLD33, and RLD34. For all the calculations in this section refer to Table B-7. First the feed rate 
is obtained followed by the mass rate of the representative constituent at the stream specified. The perfonnance 
factor for this constituent is calculated and applied to the non-represented compounds to obtain their mass rate. 

Group 4 
Formamide (75-12-7) feed rate: 4.29£-02 g/sec (cell C147) 
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Formamide (75-12-7) rate at LVPOl from the addition of stream reports LFP06, RLD32, RLD33 , and RLD34 in 
Attachment A: 
2.02E-07 g/sec (Table A-7) + 0 g/sec (Table A-8) + 0 g/sec (Table A-9) + 0 g/sec (Table A-10) == 2.02E-07 g/sec 
(cell Hl47) 
Performance factor for Fonnamide: 2.02E-07/4.29E-02 = 4.71E-06 (cell 1147, also copied to cell 08) 

Dibenz[aj]acridine (224-42-0) feed rate: 4.29E-02 g/sec (cell C92) 
Mass rate at LVP0l: 4.29E-02 (cell C92) • 4.71E-06 (cell 08) = 2.02E-07 g/sec (cell K92) 
Dibenz[a,h]acridine (226-36-8) feed rate: 4.29E-02 g/sec (cell C93) 
Mass rate at L VP0I: 4.29E-02 (cell C93) • 4.71E-06 (cell 08) = 2.02E-07 g/sec (cell K93) 

Group 8 
Phenol (108-95-2) feed rate: 4.29E-02 g/sec (cell C39) 
Phenol ( I 08-95-2) rate at L VP0 l from the addition of stream reports LFP06, RLD32, RLD33, and RLD34 in 
Attachment A: 2.36E-0Sg/sec (cell H39) 
Performance factor for Phenol : 2.36E-05/4.29E-02 = 5.51 E-04 (cell 139) 

Diethyl Phthalate (84-66-2) feed rate: 4.29£-02 g/sec (cell Cl 80) 
Diethyl Phthalate (84-66-2) rate at LVP0l from the addition of stream reports LFP06, RLD32, RLD33, and RLD34 
in Attachment A: 2.72E-05 g/sec (cell H180) 
Performance factor for Diethyl Phthalate: 2.72E-OS/4.29E-02 = 6.35£-04 (cell II 80) 

Since this group is represented by the above 2 constituents, an average performance factor is then calculated and 
applied to the other constituents. Average performance factor is: 
(5 .5 IE-04(cell 139) + 6.35E-04 (cell ll80))/2 == 5.93E-04 (cell 012) 

Formaldehyde (50-00-0) feed rate: 7.14£-03 g/sec (cell CIOI) 
Mass rate at LVP0I : 7.14£-03 (cell ClOI) • 5.93E-04 (cell 012) == 4.24E-06 g/sec (cell Kl0l) 

Propionic Acid (79-09-4) feed rate: 4.29E-02 g/sec (cell Cl 75) 
Mass rate at LVP0l : 4.29E-02 (cell Cl 75) • 5.93E-04 (cell 012) = 2.54E-OS g/sec (cell Kl 75) 

2-Propenoic Acid (79-10-7) feed rate: 5.72E-02 g/sec (cell C 176) 
Mass rate at LVP0I : 5.72E-02 (cell C176) • 5.93E-04 (cell 012) == 3.39E-05 g/sec (cell Kl 76) 

Column L adjusts the values to zero if they are less than lE-15, otherwise the value remains the same. 

Coplanar PCBs 
1336-36-3 feed rate at LVP0 I from the addition of stream reports LFP06, RLD32, RLD33, and RLD34 in 
Attachment A: l.47E-10 g/sec (cell H76) 
Mass rate for the 14 coplanar PCBs in LVP0l is: 
l.47£-10 (cell H76) • 0.01/14 = l.0SE-13 g/sec (cells T7 through T20) 
Thus the corrected mass rate for 1336-36-3 in LVP0I is: 
l.47E-10 g/sec * 0.99 = l .45E-l0 g/sec (cell K76) 

7.4.3 LVP18 Stream 

For all the calculations for this stream refer to Table 8-8 of Attachment B. Input to this spreadsheet is the results 
from LMP06 and L VP0 l stream calculations. The numbers for LMP06 were imported to Column C ( cells C4 
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through C208). The ones for stream LVPOl were imported to column K (cells K4 through K208). Also all the DFs 
and F. values were imported from Section 2 of this calculation. The corresponding DFs for this stream are related · 
to the following unit operations: SBS, WESP, HEPA filters, TCO, and caustic scrubber. The calculations for 
Group 4 and Coplanar PCBs are the only ones shown below. The remaining groups are calculated in the same 
manner. 

First the intermediate stream, LOP08, is calculated by applying the DFs for the SBS and WESP to stream LMP06. 
At this point, the values calculated for LVPOl are added to LOP08 to represent stream L VP03 . The DFs for the rest 
of the unit operations in the system are then applied to the values in LVP03. Final results represent the composition 
of stream LVP18 . 

7.4.3.1 LOP08 Calculation 

Group 4 
Formamide (75-12-7) mass rate at LMP06: 3.65E-02 g/sec (cell Cl47) 
To calculate the emission rate, first the F_. value for the constituent is analyzed and the split between vapor and 
particle is determined. The F. value is imported to column E from Section 2. The F. value given pertains to the 
vapor phase. If this value is less than 0.05, the constituent is assumed to be 100% particle. Column F makes this 
adjustment to the Fv. Since the F. value for formamide isl (cell £147) no adjustment is required and the value in 
cell Fl47 is 1. The particle fraction is calculated by using the following formula: l - F •. This calculation is done in 
column G. Since the F. value is 1 for fonnamide, the particle fraction is l - l = 0 (cell G 147). Cells R5 through U9 
show the applicable DFs for the LOP Primary Offgas system for vapor and particle constituents. The overall DF is 
calculated in column U. 

The emission rates are then calculated for both the vapor and particle fractions. The vapor mass rate is calculated 
by multiplying the stream mass rate (cell Cl47) by the f v vapor value (cell Fl47). This value is then divided by the 
overall vapor DF calculated in cell U8 to arrive to the vapor fraction emission rate ( cell H 147). 
Vapor fraction= 3.65E-02 g/sec (cell Cl47) * l (cell Fl47) / l {cell U8) 
Vapor fraction= 3.65E-02 g/sec (cell Hl47) 

The particle mass rate is calculated identically as the vapor fraction except for the overall DF used which is the 
particle OF shown in cell U9. The particle emission rate is shown on cell !147. 
Particle fraction= 3.65E-02 g/sec (cell C 147) • 0 (cell G l 47) / 400 (cell U9) 
Particle fraction= 0 g/sec (cell Il47) 

The overall emission rate is then the summation of the vapor and particle fraction: 
Total emission rate= vapor fraction+ particle fraction 
Total emission rate = 3.65£-02 g/sec (cell Hl47) + 0 g/sec (cell I147) = 3.65£-02 g/sec (cell Jl47) 

Dibenz[a,j)acridine (224-42-0) mass rate at LMP06: 3.65E-02 g/sec (cell C92) 
The same process as described above was followed: 
Fv vapor: 0.241 (cell E92) 
Since F. is ~ .05, the value remains the same in cell F92. The particle fraction is therefore: 
Particle fraction : I - 0.241 = 0.759 (cell G92) 
The vapor fraction mass rate is: 
Vapor fraction = 3.65E-02 g/sec (cell C92) • 0.241 (cell F92) / 1 (cell U8) 
Vapor fraction = 8.79E-03 g/sec (cell H92) 
The particle fraction mass rate is: 
Particle fraction= 3.65E-02 g/sec (cell C92) • 0.759 (cell G92) / 400 (cell U9) 
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Particle fraction= 6.92E-05 g/sec (cell 192) 
The total emission rate is: 
Total emission rate: 8.79E-03 g/sec (cell H92) + 6.92E-05 g/sec (cell I92) = 8.86E-03 g/sec (cell 192) 

Dibenz[a,h)acridine (226-36-8) feed rate mass rate at LMP06: 3.65E-02 g/sec (cell C93) 
F,. vapor: 0.285 (cell E93) 
Since Fv is 2>_0.05, the value remains the same in cell F93. The particle fraction is therefore: 
Particle fraction: 1 - 0.285 = 0.715 (cell G93) 
The vapor fraction mass rate is: 
Vapor fraction= 3.65E-02 g/sec (cell C93) • 0.285 (cell F93) / 1 (cell US) 
Vapor fraction= I .04E-02 g/sec (cell H93) 
The particle fraction mass rate is: 
Particle fraction= 3.65E-02 g/sec (cell C93) • 0.714860 (cell G93) / 400 (cell U9) 
Particle fraction= 6.52E-05 g/sec (cell 193) 
The total emission rate is: 
Total emission rate: l .04E-02 g/sec ( cell H93) + 6.52E-05 g/sec ( cell 193) = l .05E-02 g/sec ( cell 193) 

Coplanar PCBs 
1336-36-3 corrected mass rate at LMP06: 5.82E-l l g/sec (cell C76) 
Fv vapor: l (cell E76) 
Since fv is 2'_0.05, the value remains the same in cell F76. The particle fraction is therefore: 
Particle fraction: l - 1 = 0 (cell G76) 
The vapor fraction mass rate is : 
Vapor fraction= 5.82£-11 g/sec (cell C76) * 1 (cell F76) / I (cell U8) 
Vapor fraction= 5.82E-l 1 g/sec (cell H76) 
The particle fraction mass rate is: 
Particle fraction= 5.82E-l l g/sec (cell C76) • 0 (cell G76) / 400 (cell U9) 
Particle fraction= 0 g/sec (cell 176) 
The total emission rate is: 
Total emission rate: 5.81E-l l g/sec (cell H76) + 0 g/sec (cell 176) = 5.82E-l lg/sec (cell 176) 
Mass rate for the 14 coplanar PCBs in LOP08 is: 
5.82E-l l (cell 176) • 0.01/14/0.99 = 4.20E-14 g/sec (cells 1213 through 1226) 

7.4.3.2 L VP03 Calculation 

The composition of this stream is calculated by summing the mass rates in streams L VPO I and LOP08 for each 
constituents. 

Group 4 
Formamide (75-12-7) mass rate at LVPOI: 2.02E-07 g/sec (cell Kl47) 
Formamide (75-12-7) mass rate at LOP08: 3.65E-02 g/sec (cell Jl47) 
Formamide (75-12-7) mass rate at LVP03: 2.02E-07 + 3.65E-02 = 3.65E-02 g/sec (cell L147) 

Dibenz[aj]acridine (224-42-0) mass rate at L VPOI : 2.02E-07 g/sec (cell K92) 
Dibenz[aj]acridine (224-42-0) mass rate at LOP08 : 8.86E-03 g/sec (cell 192) 
Dibenz[aj]acridine (224-42-0) mass rate at LVP03: 2.02E-07 + 8.86E-03 = 8.86E-03 g/sec (cell L92) 

Dibenz[a,h]acridine (226-36-8) mass rate at LVPOI: 2.02E-07 g/sec (cell K93) 
Dibenz[a,h]acridine (226-36-8) mass rate at LOP08: l .OSE-02 g/sec (cell J93) 
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Dibenz[a,h]acridine (226-36-8) mass rate at L VP03 : 2.02E-07 + l.0SE-02 = l.0SE-02 g/sec (cell L93) 

Coplanar PCBs 
1336-36-3 mass rate at L VP0 1: l .45E-10 g/sec ( cell K 76) 
1336-36-3 mass rate at LOP08 : 5.82E-l l g/sec (cell 176) 
1336-36-3 mass rate at L VP03: I .45E-10 + 5.82E-11 = 2.03E-10 g/sec (cell L76) 
Mass rate for the 14 coplanar PCBs in LVP03 is: 

Mass rate at L VP0 1: l .05E-13 g/sec ( cell K2 l 3) 
Mass rate at LOP08: 4.20E-14 g/sec (cell 1213) 
Mass rate at LVP03 = l.0SE-13 g/sec + 4.20E-14 g/sec = l.47E-13 g/sec {cells L213 through L226) 

7.4.3.3 LVP18 Calculation 

The composition of this stream is calculated by using the values of stream L VP03 and applying the corresponding 
DFs from the following units: HEPA Filters, sulfur impregnated carbon bed, TCO, SCR, and Caustic Scrubber. 
The calculations for Group 4 and Coplanar PCBs are the only ones shown below as all the rest of the calculations 
are the same. 

Group 4 
Fonnamide (75-12-7) mass rate at LVP03 : 3.6SE-02 g/sec (cell L147) 
Cells R 11 through X 15 show the applicable DF s for the L VP Secondary Off gas system for vapor and particle 
constituents. The overall DF is calculated in column X. 

The emission rates are then calculated for both the vapor and particle fractions. The vapor mass rate is calculated 
by multiplying the stream mass rate (cell Ll47) by the F, vapor value (cell F147). This value is then divided by the 
overall vapor DF calculated in cell X14 to arrive to the vapor fraction emission rate (cell Ml47). 
Vapor fraction= 3.65E-02 g/sec (cell L147) * t (cell F147) / 20 (cell X14) 
Vapor fraction= l.82E-03 g/sec (cell M147) 

The particle mass rate is calculated identically as the vapor fraction except for the overall DF used which is the 
particle DF shown in cell AAIS. The particle emission rate is shown on cell N147. 
Particle fraction= 3.65E-02 g/sec (cell Ll47) * 0 (cell Gl47)/ 4.00E+o6 (cell Xl5) 
Particle fraction= 0 g/sec (cell Nl47) 

The overall emission rate is then the summation of the vapor and particle fraction: 
Total emission rate= vapor fraction + particle fraction 
Total emission rate= l.82E-03 g/sec (cell Ml47) + 0 g/sec (cell Nl47) = 1.82E-03 g/sec (cell 0147) 

Dibenz[aj]acridine (224-42-0) mass rate at LVP03: 8.86E-03 g/sec (cell L92) 
The vapor fraction mass rate is: 
Vapor fraction= 8.86E-03 g/sec (cell L92) * 0.241 (cell F92) / 20 (cell Xl4) 
Vapor fraction= l.07E-04 g/sec (cell M92) 
The particle fraction mass rate is: 
Particle fraction= 8.86E-03 g/sec (cell L92) * 0.759 (cell G92) I 4.00E+06 (cell X l S) 
Particle fraction= l .68E-09 g/sec (cell N92) 
The total emission rate is: 
Total emission rate: I .07E-04 g/sec (cell M92) + l.68E-09 g/sec (cell N92) = 1.07E-04 g/sec (cell 092) 

Dibenz[a,h)acridine (226-36-8) feed rate mass rate at LVP03: I .0SE-02 g/sec (cell L93) 
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The vapor fraction mass rate is: 
Vapor fraction= l.0SE-02 g/sec (cell L93) * 0.28S (cell F93) / 20 (cell Xl4) · 
Vapor fraction= l .49E-04 g/sec (cell M93) 
The particle fraction mass rate is: 
Particle fraction= 1.0SE-02 g/sec (cell L93) • 0.715 (cell 093) / 4 .00E+06 (cell XIS) 
Particle fraction= l.87E-09 g/sec (cell N93) 
The total emission rate is : 
Total emission rate: l .49E-04 g/sec (cell M93) + I .87E-09 g/sec (cell N93) = l .49E-04 g/sec (cell 093) 

Column P adjusts the values to zero if they are less than lE-15 , otherwise they remain the same . 

Coplanar PCBs 
1336-36-3 mass rate at L VP03 : 2.03E-10 g/sec (cell L76) 
The vapor fraction mass rate is: 
Vapor fraction= 2.03E-10 g/sec (cell L76) • 1 (cell F76) / 20 (cell X14) 
Vapor fraction = l.02E- l 1 g/sec ( cell M76) 
The particle fraction mass rate is: 
Particle fraction= 2.03E-10 g/sec (cell L 76) * 0 (cell 076) / 4.00E+06 (cell X 15) 
Particle fraction = 0 g/sec (cell N76) 
The total emission rate is: 
Total emission rate : l.02E-11 g/sec (cell M76) + 0 g/sec (cell N76) = l.02E-l 1 g/sec (cell 076) 
Mass rate for the 14 coplanar PCBs in LVP18 is: 
l.02E-l I (cell 076) • 0 .01/14 = 7.34E-IS g/sec (cells 0213 through 0226) 

7.5 HL W Vitrification Analysis 

To determine the stack releases from the HL W Melter Offgas System (HOP), first the mass rates of all the 
constituents are calculated in stream HMP06 (the unabated HL W Melter Offgas stream). From these values, the 
DFs that correspond to the SBS and WESP are applied to each constituent. These results are representative of 
HOP07. At this point the HLW Vessel Ventilation header joins the main off gas system. The mass rates of all the 
constituents are calculated in stream HOPI0 (the unabated lll..W Vessel Ventilation Header). 1be values from 
these two streams, HOP07 and HOPl0, are then added together to represent stream HOPI 1 (combined offgas 
stream). From this point on, the corresponding DFs for each constituent within the system are applied to these 
values to obtain the final stack releases (stream HOP3 l ). See sketch below for a simplified depiction of the 
process. 

H >PIO 

HMP06 Primary Off gas HOP07 ,, HOPI 1 Secondary Offgas HOP31 
~ 

System 
~ 

System 
~ 

I 
~ .... ~ 
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7.5.1 HMP06 Stream 

This streams depicts the unabated HLW Melter Offgas. For all the calculations in this section refer to Table B-9. 
First the feed rate is obtained followed by the mass rate of the representative constituent at the stream specified. 
The performance factor for this constituent is calculated and applied to the non-represented compounds to obtain 
their mass rate. 

Group4 
Formamide (75-12-7) feed rate: 4.29E-02 g/sec (cell Cl47) 
Formamide (75-12-7) rate at HMP06 from the HMP06 stream report in Attachment A: 2.16E-03 g/sec (cell Hl47) 
Performance factor for Formamide: 2.16E-03/4.29E-02 = 5.04E-02 (cell 1147, also copied to cell 08) 

Dibenz[aj]acridine (224-42-0) feed rate: 4.29E-02 g/sec (cell C92) 
Mass rate at HMP06: 4.29£-02 (cell C92) * 5.04E-02 (cell 08) = 2.16E-03 g/sec (cell K92) 
Dibenz[a,h)acridine (226-36-8) feed rate: 4.29E-02 g/sec (cell C93) 
Mass rate at HMP06: 4.29£-02 (cell C93) * 5.04E-02 (cell 08) == 2.16E-03 g/sec (cell K93) 

Group 8 
Phenol (108-95-2) feed rate: 4.29E-02 g/sec (cell C39) 
Phenol (108-95-2) rate at HMP06 from the HMP06 stream report in Attachment A: l .95E-03 g/sec (cell H39) 
Performance factor for Phenol: I .95E-03/4.29E-02 == 4.56E-02 ( cell D9) 

Diethyl Phthalate (84-66-2) feed rate: 4.29E-02 g/sec (cell C 180) 
Diethyl Phthalate (84-66-2) rate at HMP06 from the HMP06 stream report in Attachment A: l .56E-03 g/sec (cell 
H\80) 
Performance factor for Diethyl Phthalate: 1.56E-03/4.29E-02 = 3.65E-02 (cell Il80) 

Since this group is represented by the above 2 constituents, an average performance factor is then calculated and 
applied to the other constituents. Average performance factor is: 
(4.56E-02 (cell 139) + 3.65E-02 (cell 1180))/2 == 4. l0E-02 (cell 012) 

Formaldehyde (50-00-0) feed rate : 7.14E-03 g/sec (cell C!0l) 
Mass rate at HMP06: 7.14E-03 (cell Cl0I) • 4 .J0E-02 (cell 012) == 2.93E-04 g/sec (cell KlOl} 

Propionic Acid (79-09-4) feed rate: 4.29E-02 g/sec (cell Cl 75) 
Mass rate at HMP06: 4.29E-02 (cell Cl 75) * 4. l0E-02 (cell 012) = l.76E-03 g/sec (cell Kl 75) 

2-Propenoic Acid (79-10-7) feed rate: 5.72E-02 glsec (cell Cl 76) 
Mass rate at HMP06: 5.72E-02 (cell Cl 76) • 4. lOE-02 (cell 012) = 2.35E-03 glsec (cell K 176) 

Column L adjusts the values to zero if they are less than 1 E-15, otherwise the values stay the same. 

Coplanar PCBs 
1336-36-3 feed rate at HMP06 from the HMP06 stream report in Attachment A: 2.1 OE-IO g/sec (cell H76) 
Mass rate for the 14 coplanar PCBs in HMP06 is: 
2.1 OE-IO (cell H76) • 0.01/14 = 1.SOE-13 g/sec (cells T7 through T20) 
Thus the correct mass rate for 1336-36-3 in HMP06 is: 
2. IOE-10 g/sec • 0.99 == 2.08E-l 0 g/sec (cell K76) 
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7.5.2 HOPl0 Stream 

This streams depicts the unabated HL W Vessel Ventilation. For all the calculations in this section refer to Table B
l 0. First the feed rate is obtained followed by the mass rate of the representative constituent at the stream specified. 
The performance factor for this constituent is calculated and applied to the non-represented compounds to obtain 
their mass rate. 

Group 4 
Forrnamide (75-12-7) feed rate: 4.29E-02 g/sec (cell Cl47) 
Formamide (75-12-7) rate at HOPI0 from the HOP IO stream report in Attachment A: 3.02E-08 g/sec (cell H\47) 
Performance factor for Formamide: 3.02E-08/4.29E-02 = 7.04E-07 (cell 1147, also copied to cell 08) 

Dibenz[aj]acridine (224-42-0) feed rate: 4.29E-02 g/sec (cell C92) 
Mass rate at HOPlO: 4.29E-02 (cell C92) • 7.04£-07 (cell 08) = 3.02E-08 g/sec (cell K92) 
Dibenz[a,h}acridine (226-36-8) feed rate: 4.29E-02 g/sec (cell C93) 
Mass rate at HOPl0: 4.29E-02 (cell C93) • 7.04E-07 (cell 08) = 3.02£-08 g/sec (cell K93) 

Group 8 
Phenol (108-95-2) feed rate: 4.29E-02 g/sec (cell C39) 
Phenol (108-95-2) rate at HOP IO from the HOPI0 stream report in Attachment A: 6.53E-06 g/sec (cell H39) 
Performance factor for Phenol : 6.53E-06/4.29E-02 = l.52E-04 (cell 139) 

Diethyl Phthalate (84-66-2) feed rate: 4 .29E-02 g/sec (cell Cl 80) 
Diethyl Phthalate (84-66-2) rate at HOPI0 from the HOPl0 stream report in Attachment A: 9.S9E-06 g/sec (cell 
Hl80) 
Performance factor for Diethyl Phthalate: 9.59E-06/4.29E-02 = 2.24E-04 (cell Il 80) 

Since this group is represented by the above 2 constituents, an average performance factor is then calculated and 
applied to the other constituents. Average performance factor is: 
(l.52E-04 (cell 139) + 2.24E-04 (cell II80))/2 = 1.88E-04 (cell 012) 

Formaldehyde (50-00-0) feed rate: 7.14E-03 g/sec (cell Cl0l) 
Mass rate at HOPl0: 7.14£-03 (cell Cl0I) * 1.88E-04 (cell 012) = 1.34£-06 g/sec (cell KIOI) 

Propionic Acid (79-09-4) feed rate: 4 .29E-02 g/sec (cell Cl7S) 
Mass rate at HOPl0: 4.29E-02 (cell Cl 75) * J.88E-04 (cell 012) = 8.06£-06 g/sec (cell Kl 75) 

2-Propenoic Acid (79-10-7) feed rate: 5.72E-02 g/sec (cell Cl76) 
Mass rate at HOPIO: 5.72E-02 (cell Cl 76) * J.88E-04 (cell 012) = l.08£-05 g/sec (cell Kl 76) 

Column L adjusts the values to zero if they are less than IE-1S , otherwise they remain the same . 

Coplanar PCBs 
1336-36-3 feed rate at HOPI0 from the HOP I0 stream report in Attachment A: J.70E-09 g/sec (cell H76) 
Mass rate for the 14 coplanar PCBs in HOPI0 is: 
1.70E-09 (cell H76) • 0.01 /1 4 = 1.22E-12 g/sec (cells T7 through T20) 
Thus the corrected mass rate for 1336-36-3 in HOPI0 is: 
l.70E-09 g/sec • 0.99 = l.69E-09 g/sec (cell K76) 
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7.5.3 HOP31 Stream 

For all the calculations for this stream refer to Table B-l l of Attachment B . Input to this spreadsheet is the results 
from HMP06 and HOPlO stream calculations. The numbers for HMP06 were imported to Colwnn C (cells C4 
through C208) . The ones for stream HOP IO are imported to column K (cells K4 through K208). Also all the DFs 
and F, values are imported from Section 2 of this calculation. The corresponding DFs for this stream are related to 
the following unit operations: SBS, WESP, HEME, HEPA filters , sulfur impregnated carbon beds, silver 
mordenite, TCO, and SCR. The calculations for Group 4 and Coplanar PCBs are the only ones shown below. The 
remaining groups are calculated in the same manner. 

First the intermediate stream, HOP07, is calculated by applying the DFs for the SBS and WESP to stream HMP06. 
At this point, the values calculated for HOP IO are added to HOP07 to represent stream HOPI l. The DFs for the 
rest of the unit operations in the system are then applied to the values in HOPI l. Final results represent the 
composition of stream HOP3 l . 

7.5.3.1 HOP07 Calculation 

Group 4 
Forrnamide (75-12-7) mass rate at HMP06: 2.16E-03 g/sec (cell Cl47) 
To calculate the emission rate, first the Fv value for the constituent is analyzed and the split between vapor and 
particle is detennined. The F, value is imported to column E from Section 2. The F,. value given pertains to the 
vapor phase. If this value is less than 0.05, the constituent is assumed to be l 00% particle. Column F makes this 
adjustment to the Fv. Since the F, value for formamide is 1 (cell E147) no adjustment is required and the value in 
cell Fl47 is 1. The particle fraction is calculated by using the following formula: I - Fv. This calculation is done in 
column G. Since the Fv value is 1 for formamide, the particle fraction is 1 - 1 = 0 (cell G147). Cells RS through U9 
show the applicable DFs for the HOP Primary Offgas system for vapor and particle constituents. The overall DF is 
calculated in column U. 

The emission rates are then calculated for both the vapor and particle fractions. The vapor mass rate is calculated 
by multiplying the stream mass rate (cell Cl47) by the Fv vapor value (cell F147). This value is then divided by the 
overall vapor DF calculated in cell U8 to arrive to the vapor fraction emission rate (cell HJ47). 
Vapor fraction= 2.16E-03 g/sec (cell Cl47) • I (cell F147) / l (cell U8) 
Vapor fraction= 2.16E-03 g/sec (cell Hl47) 

The particle mass rate is calculated identically as the vapor fraction except for the overall DF used which is the 
particle DF shown in cell U9. The particle emission rate is shown on cell 1147. 
Particle fraction = 2. I 6E-03 g/sec ( cell C 14 7) • 0 ( cell G 14 7) / 400 ( cell U9) 
Particle fraction= 0 g/sec (cell 1147) 

The overall emission rate is then the summation of the vapor and particle fraction: 
Total emission rate = vapor fraction+ particle fraction 
Total emission rate = 2.16E-03 g/sec (cell Hl47) + 0 g/sec (cell Il47) = 2.16E-03 g/sec (cell Jl47) 

Dibenz[aj]acridine (224-42-0) mass rate at HMP06: 2 .16E-03 g/sec (cell C92) 
The same process as described above was followed : 
F v vapor: 0.241 ( cell E92) 
Since Fv is :::0.05, the value remains the same in cell F92. The particle fraction is therefore: 
Particle fraction : I - 0.241 = 0.759 (cell G92) 
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The vapor fraction mass rate is : 
Vapor fraction= 2.l6E-03 g/sec (cell C92) * 0.241 (cell F92)/ l (cell US) 
Vapor fraction= 5.21E-04 g/sec (cell H92) 
The particle fraction mass rate is : 
Particle fraction= 2.16E-03 g/sec (cell C92) * 0.759 (cell G92) / 400 (cell U9) 
Particle fraction= 4.1 0E-06 g/sec (cell 192) 
The total emission rate is: 
Total emission rate: 5.21E-04 g/sec (cell H92) + 4. lOE-06 g/sec (cell 192) = 5.25E-04 g/sec (cell ]92) 

Dibenz[a,h]acridine (226-36-8) feed rate mass rate at HMP06: 2.16E-03 g/sec (cell C93) 
fv vapor: 0.285 (cell E93) 
Since Fv is :::0.05, the value remains the same in cell F93 . The particle fraction is therefore: 
Particle fraction: I - 0.285 = 0.715 (cell G93) 
The vapor fraction mass rate is: 
Vapor fraction= 2.16E-03 g/sec (cell C93) * 0.285 (cell F93) I 1 (cell U8) 
Vapor fraction= 6. l 6E-04 g/sec (cell H93) 
The particle fraction mass rate is: 
Particle fraction= 2. l6E-03 g/sec (cell C93) * 0.715 (cell G93) / 400 (cell U9) 
Particle fraction= 3.86E-06 g/sec (cell 193) 
The total emission rate is: 
Total emission rate: 6.16E-04 g/sec (cell H93) + 3.86E-06 g/sec (cell 193) = 6.20E-04 g/sec (cell J93) 

Coplanar PCBs 
1336-36-3 mass rate at HMP06: 2.0SE-10 g/sec (cell C76) 
fv vapor: 1 (cell E76) 
Since F, is :::0.05, the value remains the same in cell F76. The particle fraction is therefore: 
Particle fraction: 1 - I = 0 (cell G76) 
The vapor fraction mass rate is: 
Vapor fraction= 2.08E-10 g/sec (cell C76) * I (cell F76) / l (cell U8) 
Vapor fraction= 2.08E-10 g/sec (cell H76) 
The particle fraction mass rate is: 
Particle fraction= 2.08E-10 g/sec (cell C76) • 0 (cell G76) / 400 (cell U9) 
Particle fraction= 0 g/sec (cell 176) 
The total emission rate is: 
Total emission rate: 2.08E-10 g/sec ( cell H76) + 0 g/sec. ( cell 176) = 2.08E-10 g/sec ( cell 176) 
Mass rate for the 14 coplanar PCBs in HOP07 is: 
2.08E-10 (cell 176) • 0.01/14/0.99 = l.50E-13 g/sec (cells J213 through J226) 

7.5.3.2 HOPll Calculation 

The composition ofthis stream is calculated by summing the mass rates in streams HOPl0 and HOP07 for each 
constituent. 

Group 4 
Fonnamide (75-12-7) mass rate at HOP IO: 3.02E-08 g/sec (cell Kl47) 
Formamide (75 -12-7) mass rate at HOP07: 2.16E-03 g/sec (cell 1147) 
Fonnamide (75-12-7) mass rate at HOPI I: 3.02E-08 + 2.16E-03 = 2. l 6E-03 g/sec (cell Ll47) 

Dibenz[aj]acridine (224-42-0) mass rate at HOP IO: 3.02E-08 g/sec (cell K92) 
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Dibenz[aj]acridine (224-42-0) mass rate at HOP07: 5.25E-04 g/sec (cell J92) 
Dibenz[aj]acridine (224-42-0) mass rate at HOPI l : 3.02E-08 + S.25E-04 = 5.25E-04 g/sec (cell L92) 

Dibenz[a,h]acridine (226-36-8) mass rate at HOPl0: 3.02E-08 g/sec (cell K93) 
Dibenz[a,h]acridine (226-36-8) mass rate at HOP07: 6.20E-04 g/sec (cell J93) 
Dibenz[a,h]acridine (226-36-8) mass rate at HOPl 1: 3.02E-08 + 6.20E-04 = 6.20E-04 g/sec (cell L93) 

Coplanar PCBs 
1336-36-3 mass rate at HOPlO: l.69E-09 g/sec (cell K76) 
1336-36-3 mass rate at HOP07 : 2.08E-10 g/sec (cell 176) 
1336-36-3 mass rate at HOPI I: 1.69E-09 + 2.08E-IO = l.89E-09 g/sec ( cell L 76) 
Mass rate for the 14 coplanar PCBs in HOPI 1 is: 

Mass rate at HOP IO: l.22E-12 g/sec (cell K213) 
Mass rate at HOP07: 1.SOE-13 g/sec (cell 1213) 
Mass rate at HOP1 l : l.22E-12 g/sec + l.S0E-13 g/sec = l.37E-12 g/sec (cells L213 through L226) 

7.5.3.3 HOP31 Calculation 

The composition of this stream is calculated by using the values of stream HOP 11 and applying the corresponding 
DFs from the following units : HEME, HEPA Filters, sulfur impregnated carbon beds, silver mordenite, TCO, and 
SCR. The calculations for Group 4 and Coplanar PCBs are the only ones shown below as all the rest of the 
calculations are the same. 

Group 4 
Formamide (75-12-7) mass rate at HOPI 1: 2.16E-03 g/sec (cell L147) 
Cells RI l through Yl5 show the applicable DFs for the HOP Secondary Offgas system for vapor and particle 
constituents. The overall DF is calculated in column Y. 

The emission rates are then calculated for both the vapor and particle fractions. The vapor mass rate is calculated 
by multiplying the stream mass rate (cell L147) by the F, vapor value (cell Fl47). This value is then divided by the 
overall vapor DF calculated in cell Yl4 to arrive to the vapor fraction emission rate (cell Ml47). 
Vapor fraction= 2.16E-03 g/sec (cell Ll47) * 1 (cell Fl47) / 20 (cell Yl4) 
Vapor fraction= 1.0SE-04 g/sec (cell Ml47) 

The particle mass rate is calculated identically as the vapor fraction except for the overall OF used which is the 
particle DF shown in cell Y15. The particle emission rate is shown on cell Nl47. 
Partic1e fraction= 2.16E-03 g/sec (cell L147) * 0 (cell Gl47) / 3.60E+o8 (cell YIS) 
Particle fraction= 0 g/sec (cell N147) 

The overall emission rate is then the summation of the vapor and particle fraction : 
Total emission rate= vapor fraction+ particle fraction 
Total emission rate = 1.08E-04 g/sec (cell Ml47) + 0 g/sec (cell Nl47) = l.08E-04 g/sec (cell 0147) 

Dibenz[ aj]acridine (224-42-0) mass rate at HOP 11: 5 .25E-04 g/sec ( cell L92) 
The vapor fraction mass rate is: 
Vapor fraction= 5.25E-04 g/sec (cell L92) * 0.241 (cell F92) / 20 (cell Yl4) 
Vapor fraction= 6.32E-06 g/sec (cell M92) 
The particle fraction mass rate is: 
Particle fraction = 5.25E-04 g/sec (cell L92) * 0.759 (cell 092) I 3.60E+08 (cell Yl5) 
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Particle fraction= l.1 lE-12 g/sec (cell N92) 
The total emission rate is: 
Total emission rate: 6.32E-06 g/sec (cell M92) + l.1 lE-12 g/sec (cell N92) = 6.32E-12 g/sec (cell 092) 

Dibenz[a,h)acridine (226-36-8) feed rate mass rate at HOP 11: 6.20E-04 g/sec (cell L93) 
The vapor fraction mass rate is: 
Vapor fraction= 6.20E-04 g/sec (cell L93) • 0.285 (cell F93) / 20 (cell Yl4) 
Vapor fraction= 8.83E-06 g/sec (cell M93) 
The particle fraction mass rate is: 
Particle fraction= 6.20E-04 g/sec (cell L93) • 0.715 (cell G93) / 3.60E+08 (cell Yl5) 
Particle fraction= l.23E-l 2 g/sec (cell N93) 
The total emission rate is: 
Total emission rate : 8.83E-06 g/sec (cell M93) + l .23E-12 g/sec (cell N93) = 8.83E-06 g/sec (cell 093) 

Column P adjusts the values to zero if they are less than lE-15, otherwise the values remain the same. 

Coplanar PCBs 
1336-36-3 mass rate at HOPI 1: l.89E-09 g/sec (cell L76) 
The vapor fraction mass rate is: 
Vapor fraction= l .89E-09 g/sec (cell L 76) * l (cell F76) / 20 (cell Y14) 
Vapor fraction= 9.47E-l l g/sec (cell M76) 
The particle fraction mass rate is: 
Particle fraction= 1.89£-09 g/sec (cell L76) * 0 (cell G76) / 3.60E+08 (cell YlS) 
Particle fraction= 0 g/sec (cell N76) 
The total emission rate is: 
Total emission rate: 9.46E-l 1 g/sec (cell M76) + 0 g/sec (cell N76) = 9.47E-l lg/sec (cell 076) 
Mass rate for the 14 coplanar PCBs in HOP31 is: 
9.47E-l 1 (cell 076) • 0.01/14/0 .99 = 6.83E-14 g/sec (cells 0213 through 0226) 

7.6 HL W PJM/RFD Analysis 

To determine the stack releases from the HLW PJMIRFD Ventilation System (PN.) , first the mass rates of all the 
constituents are calculated in stream PJV32 (the unabated HL W PJM/RFD Vent stream). Then the corresponding 
DFs for each constituent within the system are applied to these values to obtain the final stack releases (stream 
PJV34). 

7.6.1 PJV32 Stream 

This streams depicts the unabated HLW RFD/PJM Ventilation. For all the calculations in this section refer to Table 
B-12. First the feed rate is obtained followed by the mass rate of the representative constituent at the stream 
specified. The performance factor for this constituent is calculated and applied to the non-represented compounds 
to obtain their mass rate . 

Group4 
Forrnamide (75-12-7) feed rate: 4.29E-02 g/sec (cell Cl47) 
Formamide (75-12-7) rate at PN32 from the PN32 stream report in Attachment A: l .94E-24 g/sec (cell Hl47) 
Performance factor for Forrnamide: 1.94E-24/4.29E-02 = 4.53E-23 (cell 1147, also copied to cell 08) 

Dibenz(a,j]acridine (224-42-0) feed rate: 4.29E-02 g/sec (cell C92) 
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Mass rate at PVP0l : 4 .29E-02 (cell C92) * 4.53E-23 (cell 08) = l.94£-24 g/sec (cell K92) 
Dibenz[a,h]acridine (226-36-8) feed rate: 4.29E-02 g/sec (cell C93) 
Mass rate at PVP0l: 4.29E-02 (cell C93) * 4.53E-23 (cell 08) = J .94E-24 g/sec (cell K93) 

Group 8 
Phenol (108-95-2) feed rate: 4.29E-02 g/sec (cell C39) 
Phenol (108-95-2) rate at PN32 from the PN32 stream report in Attachment A: 4.65E-24 g/sec (cell H39) 
Perfonnance factor for Phenol: 4 .65E-24/4.29E-02 = l.OSE-22 (cell 139) 

Diethyl Phthalate (84-66-2) feed rate: 4 .29£-02 g/sec (cell C180) 
Diethyl Phthalate (84-66-2) rate at PJV32 from the PN32 stream report in Attachment A : 4 .26E-24 g/sec (cell 
H180) 
Performance factor for Diethyl Phthalate: 4 .26E-24/4.29E-02 = 9.94E-23 (cell I180) 

Since this group is represented by the above 2 constituents, an average performance factor is then calculated and 
applied to the other constituents. Average perfonnance factor is : 
(l.08E-22 (cell 139) + 9.94E-23 (cell 1180))/2 = l.04E-22 (cell 012) 

Formaldehyde (50-00-0) feed rate : 7.14E-03 g/sec (cell Cl0l) 
Mass rate at PVP0l : 7.14E-03 (cell ClOI) * l.04E-22 (cell 012) = 7.42E-25 g/sec (cell K101) 

Propionic Acid (79-09-4) feed rate: 4.29E-02 g/sec (cell C175) 
Mass rate at PVP0 1: 4.29E-02 (cell Cl 75) * l.04E-22 (cell 012) = 4.45E-24 g/sec (cell K 175) 

2-Propenoic Acid (79-10-7) feed rate : 5.72E-02 g/sec (cell Cl 76) 
Mass rate at PVP0l: 5.72E-02 (cell Cl76) * l.04E-22 (cell 012) = 5.94E-24 g/sec (cell K176) 

Column L adjusts the values to zero if they are less than lE-15, otherwise the values remain the same. 
Coplanar PCBs 
1336-36-3 feed rate at PN32 from the PJV32 stream report in Attachment A: 1.21E-15 g/sec (cell H76) 
Mass rate for the 14 coplanar PCBs in PN32 is: 
l.21E-l5 (cell H76) * 0.01/14 = 8.62£-19 g/sec (cells TI through T20) 
Thus the corrected mass rate for 1336-36-3 in PJV32 is: 
l.21E-15 g/sec * 0.99 = 1.20£-15 g/sec (cell K76) 

7.6.2 PJV34 Stream 

For all the calculations for this stream refer to Table B-13 of Attachment B. Input to this spreadsheet is the results 
from PN32 stream calculations. These numbers are imported to Column C (cells C4 through C208). Also all the 
DFs are imported from Section 2 of this calculation. The corresponding DFs for this stream are related to the 
following unit operations: HEPA filters . The calculations for Group 4 and Coplanar PCBs are the only ones shown 
below as all the rest of the calculations are the same. 

Group 4 
Formamide (75-12-7) mass rate at PN32: 0 g/sec (cell Cl47) 
To calculate the emission rate, first the F. value for the constituent is analyzed and the split between vapor and 
particle is deterrnined. The F. value is imported to column E from Section 2. The F. value given pertains to the 
vapor phase. If this value is less than 0.05, the constituent is assumed to be 100% particle. Column F makes this 
adjustment to the Fv. Since the F. value for fonnamide is 1 (cell E147) no adjustment is required and the value in 
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cell Fl47 is 1. The particle fraction is calculated by using the following formula: l - Fv- This calculation is done in 
column G. Since the Fv value is 1 for formamide, the particle fraction is 1 - 1 = 0 (cell Gl47). Cells M25 through 
P29 show the applicable DFs for the HOP Primary Off gas system for vapor and particle constituents. The overall 
DF is calculated in column 0. 

The emission rates are then calculated for both the vapor and particle fractions . The vapor mass rate is calculated 
by multiplying the stream mass rate (cell Cl47) by the Fv vapor value (cell F147). This value is then divided by the 
overall vapor DF calculated in cell P28 to arrive to the vapor fraction emission rate (cell H147). 
Vapor fraction= 0 g/sec (cell C147) • 1 (cell F147) / 1 (cell P28) 
Vapor fraction= 0 g/sec (cell Hl47) 

The particle mass rate is calculated identically as the vapor fraction except for the overall DF used which is the 
particle DF shown in cell P29. The particle emission rate is shown on cell 1147. 
Particle fraction= 0 g/sec (cell Cl47) • 0 (cell Gl47) / 200,000 (cell P29) 
Particle fraction= 0 g/sec (cell 1147) 

The overall emission rate is then the summation of the vapor and particle fraction: 
Total emission rate= vapor fraction+ particle fraction 
Total emission rate = 0 g/sec (cell H147) + 0 g/sec (cell 1147) = 0 g/sec (cell 1147) 

Dibenz[a,j]acridine (224-42-0) mass rate at PN32: 0 g/sec (cell C92) 
The same process as described above was followed: 
Fv vapor: 0.241 (cell E92) 
Since Fv is ::=::0.05, the value remains the same in cell F92. The particle fraction is therefore: 
Particle fraction: 1 -0 .241 = 0.759 (cell G92) 
The vapor fraction mass rate is: 
Vapor fraction= 0 g/sec (cell C92) • 0.241 (cell F92) / 1 (cell P28) 
Vapor fraction = 0 g/sec (cell H92) 
The particle fraction mass rate is: 
Particle fraction= 0 g/sec (cell C92) • 0.759 (cell G92) / 200,000 (cell P29) 
Particle fraction= 0 g/sec (cell 192) 
The total emission rate is: 
Total emission rate: 0 g/sec (cell H92) + 0 g/sec {cell 192) = 0 g/sec (cell J92) 

Dibenz[a,h]acridine (226-36-8) feed rate mass rate at PN32: 0 g/sec (cell C93) 
f v vapor: 0.285 (cell E93) 
Since Fv is ~ .05, the value remains the same in cell F93 . The particle fraction is therefore : 
Particle fraction : I - 0.285 = 0.715 (cell G93) 
The vapor fraction mass rate is: 
Vapor fraction= 0 g/sec (cell C93) * 0.285 (cell F93) / 1 (cell P28) 
Vapor fraction= 0 g/sec (cell H93) 
The particle fraction mass rate is: 
Particle fraction= 0 g/sec (cell C93) * 0.715 (cell G93) / 200,000 (cell P29) 
Particle fraction = 0 g/sec (cell 193) 
The total emission rate is: 
Total emission rate: 0 g/sec (cell H93) + 0 g/sec (cell 193) = 0 g/sec (cell J93) 

Column K adjusts the values to zero if they are less than IE-15, otherwise the values remain the same. 
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Coplanar PCBs 
1336-36-3 corrected mass rate at PJV32: l .20E-l 5 g/sec (cell C76) 
Fv vapor: I (cell E76) 
Since Fv is ~ .05 , the value remains the same in cell F76. The particle fraction is therefore: 
Particle fraction: I - 1 = 0 (cell G76) 
The vapor fraction mass rate is: 
Vapor fraction= l.20E-15 g/sec (cell C76) • 1 (cell F76) / I (cell P28) 
Vapor fraction= l.20E-15 g/sec (cell H76) 
The particle fraction mass rate is: 
Particle fraction== l.20E-15 g/sec (cell C76) * 0 (cell G76) / 200,000 (cell P29) 
Particle fraction= 0 g/sec (cell 176) 
The total emission rate is: 
Total emission rate: l.20E-l 5 g/sec ( cell H76) + 0 g/sec (cell 176) = l.20E- l 5 g/sec ( cell J76) 
Mass rate for the 14 coplanar PCBs in PJV34 is: 
l.20E-15 (cell J76) * 0.01/14/0.99 = 8.62E-l 9 g/sec (cells J6 through JI 9) 

8 Results and Conclusion 

A summary of the results per constituent per stream is presented below. Emissions rates from the non-represented 
organic compounds in the SSFM have been estimated in this calculation. These rates will be reported in the next 
revision of the Integrated Emissions Baseline Report for the Hanford Tank Waste Treatment and Immobilization 
Plant (24590-WfP-RPT-PO-03-008). This calculation will be updated each time a new official emissions profile is 
generated. 
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'"T FRP0l+FRPI• - CAS # COPC 
WfPFced 

4 
5 -"'-
6 100-00-5 I o-Nitrochlorobcrw:nc 2.86E-02 
7 100-21-0 I D-Phthalic acid 4.29E.02 

B 100-41-4 Ethvl benzene 2.86E.03 
9 100-42-5 Stvrene 2.86E-03 

10 10061-01 -5 cis-1 .3-Dichloroorooene 2.86E-03 

11 10061 -02-6 trans- I 3-Dichloronro-e 2.86E-03 
12 101.55.3 4-Bromoohenvlohcnvl ether 4.29E-02 
13 101-84-8 Oiohenvl ether 7.14E-03 
14 106-3 5-4 3-He-••one 2.86E-03 
15 106-42-3 1>-Xvlene (Dimcthvl benzene\ 7.14E-03 
1_6 106-46-7 1 4-Dichlorobcnzene 2.86E-03 
17 106-88-7 I 2-Eooxvbutanc 7.14E-03 
18 106-9)-4 Ethvlene dibromidc <Dibromethancl 2.86E-03 
19 106-97-8 Butane 7.14E-03 
20 106-99-0 I 3-Butadicne 2.86E-03 
21 107-02-8 Acrolein 7.14E-03 
22 107-05-1 3-Chlorooroocnc (Allvl chloride\ 2.86E-03 
23 107-06-2 1 2-Dichloroethanc fEthvlcne chloride\ 2.86E-03 
24 107-12-0 Prooionitrile 7.14E-03 
25 107-13•1 Acrvlonitrile 1.43E-02 
26 107-18-6 2-Prooenc-1-ol 4.29E-02 
27 107-31 -) Formic acid methvl eSler 4.29E-02 
28 107-66-4 Dibutvlohosllhate 4.29E-02 
29 107-87-9 2-Pentanone I.43E-02 
30 101-03-2 1-Nitroorooane 4.29E-02 
31 108-05-4 Vinyl acetate 4.29E-02 
32 108-1 0-1 Hexone / 4-Methvl-2-n,ntanone or MIBK1 7.14E-03 
33 108-20-3 Bislisooroovllether 7.14E-03 
34 108-38-3 m-Xvlcne <Dimelhvl bcnzcnel 7.14E-03 
35 108-39-4 m-Cresol 7.14E-03 
36 108-87-2 Melhvlcvclohexane 7.14E-03 
37 108-88-3 Toluene 2.86E-03 
38 108-90-7 Chlorobcnzcne 2.86E-03 
39 108-93-0 Cvclohcxanol 7.14E-03 
40 108-94-1 C•clohcxanonc 7.14E-03 
41 108-95-2 Phenol 4.29£.02 
42 109-66-0 n-Penlane 7.14E-03 
43 109-99-9 Tetn,hvdrofuran 2.86£.03 
44 110-12·3 5-Methvl-2-hexanone 2.86E-03 
45 11 0-43-0 2-Heotanonc 2 86E-03 
46 110-54-3 n-Hexane 7. 14E-03 
47 I 10-62-3 n-Yalcraldehvde 4.29£.02 
48 110-82-7 c,clohexane 7.14E-03 
49 110-83-8 Csclohcxcnc 2.86E-03 
so 110-86- 1 PHidinc 1.43£.02 
51 111-65-9 n-Octane 7. l•E-03 
52 111 -76-2 Elhvlcne Klvcol monobutvl ether 4.29£.02 
53 11 1-84-2 n-Nonane 7.14E-03 
54 117-81-7 Bis/2-ethvlhexvll1>hihalate <DEHPI 4.29E-02 
55 117-84-0 n-Dioct-,,1 ohthalatc 4.29E-02 
56 120-12-7 Anthracene 4.29E-02 
57 120-82-1 I 2 4-Trichlorobcnzenc 7.14E-03 
58 120-83-2 2 4-Dichloroohenol 4.29E-02 
59 121-44-8 Triethvlamine 7. l•E-03 
60 121-69-7 Dimclh,laniline 7.l•E-03 
61 122-39-4 N N-Diohenvlamine 1.43E-02 
62 123-1 9-3 4-Hclllanone 2.86E-03 
63 I 23-38-6 n-Prooionaldehvdc 1.43E-02 
64 123-Sl-3 3-Methvl-1-butanol 7.14E-03 
65 123-86-4 Acetic acid n-butvl ester l.35E-04 
66 123-91 -1 1 4-Oioxanc l.43E-03 
67 126-73-8 Tributvl ohosohate 2.86E-02 
68 126-98-7 2-Methvl-2-oronenenitri le (Metluicrvlonitri le l 7.14E-03 
69 127-1 8-4 Perehloroethvlene (tetrachloroclhvlenel 2.86E-03 
70 127-1 9-5 N N-Dimcthvlacellmide 7.14E.03 
71 128-37-0 2 6-Bi,iten-butvl\-4-methvlohenol l.43E-02 
72 129-00-0 ,Pvrcne 4.29E-02 
73 1321-64-8 Penllchloronaohthalene 4.29E-02 
74 1321-65-9 Trichloronanhlhalene 4.29E-02 
75 132-64-9 Oibcnzofuran 4.29E.02 
76 1335-87- 1 Hexach loronaohthalene 4.29E-02 
77 I 335-88-2 Teinchloronanhthalenc 4.29E-02 
78 1336-36-3 Polvchlorinated biohenvls /PCBsl l.74E-03 
79 141 -78-6 Acetic acid ethvl ester <Ethvl acetate\ l.35E-04 
80 14 1-79-7 4-Melhvl-3-oenten-2-onc 4.29E-02 
81 142-82-5 n-Heotane 7. l4E-03 
82 144-62-7 Oxalic acid 2.14E+00 
83 156-60-5 tnins-1 2-Oichloroclhvlcne 7.14E-03 
84 1634-04-4 Mcthvl ten-butvl ether 7.14E-03 
85 189-5$-9 Dibcnzola iln-.ene 4.29E-02 
86 189-64-0 Dibcnzol a h lm,rene 4.29E-02 
87 191-24-2 Bcnznl• h iln,rvlene 4.29E-02 
88 191-30-0 Bcnzola ilovrenc 4.29E-02 
89 192-65-4 Dibcnzola eli,vrenc 4.29E-02 
90 193-39-S lndcnol I 2 3-cdmvrenc 4.29E-02 
91 206-44-0 Fluoranthenc 4.29£.02 
92 208-96-8 Acenanhthvlene 4.29E-02 
93 2234-13-1 Octachloronanhlhalene l.3SE-04 
94 224-42-0 Dibcnzla.ilacridine 4.29E-02 
95 226-36-8 Dibcnzfa hlacridine 4.29E-02 
96 2551 -13-7 Trimethvl benzene 7.14E-03 
97 26 140-60-3 Temhenvls 4.29E-02 
98 27154-33-2 Trichlorofluorocthane 7.14E-03 
99 287-92-3 :vclooentane 7.14E.03 
100 3697-24-3 5-Methvlchrv.ene 4.29E-02 
101 ] 825-26- 1 Ammonium nt!rtluorooctanoatc 4.29E-02 
102 14170-30-3 2-Butenaldehvde 12-Butcnal or Crolonaldchvdel 7.14E-03 
103 50-00-0 Forrnaldchsde 7. J4E-03 
104 50-32-8 Benzer a losrcne 2.72E-02 
105 153-70-3 Dibcnz"'• h\.anthraeene 2.72E-02 
106 1540-59-0 I 2-Dichloroethvlene 7.14E-03 
107 540-84-1 2 2 4-Trimethvlocntane 7. l•E-03 
108 541-73-1 I 3-Dichlorobenzene 2.86E-03 
109 56-23-5 Carbon tetrachloride 2.86E-03 
110 563-80-4 3-Methvl-2-butanone 7.14E-03 
111 56-49-5 3-Mcthvlcholanthrenc 4.29E-02 
112 57-14-7 1 l-Dime1hvlhvdrazine 4.29E-02 
113 58-90-2 2 3 4 6-Tetrachlorooh..nol 4.29E-02 
114 591-78-6 2-Hexanone 7.14E.03 
115 59-S0-7 4-Chloro-3-methvlnhcnol 4.29E-02 
116 59-89-2 N-Nitrosomo"""'line 4.29E-02 
117 602-87-9 5-Nilroacenaohthene 4.29E-02 
118 l6o.29-7 Ethvl ether 4.29E-02 

CALCULATION SHEET 

F J L 0 

UHb• ted Stre••• 
PVP0J PJVIM LMP06 HMP06 

PT Veu•I PT LAW HLW 
Vent RFD/PJM M•lter Melter 

"'- -;;,_ olstc .,,_ 
I.SSE-02 2.20E-08 4.26E-04 &.68E-05 
2.38E-09 1.90E-07 4. l4E-0I 2.28E-03 
2.86E.03 1.66E-09 0.0OE+00 0.OOE+00 
2.86E-03 l.66E-09 0.00E+O0 0.OOE+OO 
2.85E-03 I.66E-09 0.O0E+OO I.SIE•lS 
2.83E-03 l.67E-09 0.OOE+00 ~.76E-I4 
3.49E-02 2.69E.OS 4.33E-08 4.07E-08 
6.98E-03 4.21E-09 2.72E-13 l.22E-12 
2.33E-03 1.79E-09 2.88E-09 2.72E-09 
7.15E-03 4.ISE-09 O.OOE+OO 1.28E-15 
2.79E-03 1.6SE-09 0.00E+OO 4.89E-13 
6.33E-OJ 4.36E.09 4.38E- 10 ~.9SE-10 
2.72E.03 1.70E-09 4.42E-13 , .60E-12 
7.16E-03 4.14E-09 0.OOE+OO 0.OOE+O0 
2.86E-03 1.66E-09 O.OOE+OO O.OOE+OO 
S.82E-03 4.48E-09 7.21E-09 6.79E-09 
2.86E-03 1.66E-09 0.0OE+OO 0.00E+OO 
2.83E.03 1.67E-09 O.OOE+OO t,.76E-14 
2.97E-03 5. l?E-09 S.34E-07 2.75E-07 
1.16E-02 8.9SE-09 l.44E-08 1.36E-08 
2.33E-02 3.30E-08 6.40E-04 IJ0E-04 
3.B0E-02 2.61E-08 2.63E-09 4.17E-09 
5.07E-05 6.77E-08 3.56E-02 2.17E-OJ 
l.16E-02 8.95E-09 1.44E-08 l.36E-08 
3.49E-02 2.69E-08 4.33E-08 4.07E-08 
4.06E-02 2.56E-08 3.57E-11 I.S0E-10 
5.82E-03 4.48E-09 7.21E-09 6.79E-09 
6.97E-03 4.21E-09 0.OOE+0O 1.22E-12 
7. lSE-03 4. ISE-09 O.OOE+O0 1.28E-15 
6.00E-04 7.44E-09 4.99E-04 9.71E-OS 
7.17E-03 4.15E-09 O.OOE•OO 0.OOE+OO 
2.86E-03 l .66E-09 O.OOE+00 0.OOE+OO 
2.86E-0J l.66E-09 O.OOE+O0 0.OOE+OO 
3.88E-03 5.49E-09 1.07E-04 ~.l 7E-05 
l.24E-03 5.88E-09 2.24E-05 7.17E-06 
l.3 lE-03 5.94E-08 l.78E-02 1.9SE-03 
7.16E-03 4.14E-09 0.00E+00 0.OOE+OO 
1.19E-03 2.07E-09 2.14E-07 I.I0E-07 
2.53E-03 I.74E-09 1.75E- I0 2.78E-I0 
2.SJE-03 l.74E-09 1.75E-IO 2.78 E-10 
7.16E-03 4. l•E-09 0.OOE+00 0.OOE+OO 
3.80E-02 2.61E-08 2.63E-09 <. l7E-09 
7.17E-03 4. ISE-09 O.OOE+OO 0.00E+OO 
2.86E-03 l .66E-09 O.OOE+OO O.OOE+OO 
2.48E-03 I.IBE-08 4.49E-OS l.43E-05 
7.16E-03 4.14E-09 0.00E+OO 0.OOE+OO 
3.60E-03 4.47E-08 3.00E-03 H3E.04 
7.16E-03 4.14E-09 O.OOE+OO 0.OOE+OO 
l.48E-Ol 7.17E-08 l .86E-02 1.25E-03 
2.J&E-02 3. lSE-08 2.23E-04 6.06E-OS 
2.02E-02 3.04E-08 1.19E.06 7.26E-07 
7.07E-03 4.18E-09 O.OOE+OO l.69E-ll 
2.33E-02 3.30E-08 6.40E-04 I.J0E-04 
6.33E-03 4.36E-09 4.38E-IO b.9SE-10 
2.97E-03 5.17E-09 5.34E-07 2.7SE-07 
l.57E-03 U6E-08 4.26E-04 R.68E-05 
1.19E-03 2.07E-09 2.14E-07 I.I0E-07 
l.16E-02 8.9SE-09 l.44E-08 I .J6E-08 
1.42E-03 5.73E-09 l.23E-05 4.26E-06 
l.28E-04 8.06E-11 l.13E-13 4.72E-13 
7.76£.04 I.IOE-09 2.13E-0S 4.34E-06 
4.56E-04 4.43E-08 1.SIE-02 UIE-03 
6.nE-03 4.26E-09 5.9SE-12 2.49E-l I 
2.86£.03 l.66E-09 O.OOE+0O 0.00E+OO 
8.46E-06 1.13E-08 5 93E-03 l61E-04 
7.93 E-03 I.OSE-08 7.43E-OS 2.02E-05 
9.JSE-03 3.79E-08 l .06E-04 J .46E-05 
4. 19E-02 2.53E-08 2.76E-12 : .JSE- 12 
3.80E-02 2.61E-08 2.63E-09 4.17E-09 
3.41E-02 2.71E.08 5.lSE-09 H.JJE-09 
3.49E-02 2.69E-08 4.33E-08 4.07E-08 
3.80E-02 2.61E-08 2.63E-09 4.17E-09 
4.26E-03 l.36E-09 S.82E-1 I 2.08E-J0 
I.I0E-04 8.48E- l l l.37E-IO :.29E-IO 
l.78E-02 3. I0E-08 3.20E-06 : .65E-06 
7.16E-03 4.14E-09 0.00E+OO C.OOE+OO 
3.27E-05 3.41E-06 1.83E+OO '.OSE-01 
7. ISE-03 4.14E-09 0.OOE+OO C.OOE+OO 
6.nE-03 4.26E-09 S.95E-12 2.49E-11 
S.07E-05 6.77E-08 3.56E-02 2.17E-03 
S.07E-05 6.77E-08 3.S6E-02 1.l 7E-03 
1.•SE-01 7.17E-08 l.86E.02 ·,. 25E-03 
S.07E-05 6.77£.08 3.56E-02 2.l?E-03 
S.07E.05 6.77E-08 3.56E-02 2.17E-03 
2.93E-Ol 6.86E-08 5.91E- 10 2.S•E-10 
4.19E-02 2.S3E-08 l.27E-ll 7.39E-12 
2.79E-02 2.85E-08 8.65E-08 H. I SE.OS 
I.IOE-04 8.48E-l l l.37E-10 I.29E-10 
6.34E-06 6.SOE-08 3.6SE-02 2.16E-03 
6.34E-06 6.80E-08 3.65E-02 2.16E-03 
7. lSE-03 4. ISE-09 0.OOE+OO l.28E-IS 
4.19E-02 2.SJE-08 8.S8E-12 7.JBE-12 
7.15E-03 4.14E-09 0.OOE+OO (I.OOE+OO 
7. 17E-03 4. ISE-09 0.OOE+00 CI.00E+OO 
4.19E-02 2.SJE-08 l.37E-l I 7.•0E-12 
3.49E-02 2.69E-08 4.33E-08 •l.07E-08 
l.25E-03 S.88E-09 2.19E-05 7.02E-06 
2.80E-04 9.50E-09 2.42E-0J H 3E-04 
l.40E-03 4.73E-08 2.36E-02 1.59E-0l 
4.33E-04 4.21E-08 l.72E-02 1.44E-03 
7.15E-03 4.1 SE-09 O.OOE+O0 l.28E- 15 
7.16E-03 4.14E-09 O.OOE+OO CI .00E+OO 
2.86E-03 l.66E-09 0.OOE+OO (1.00E+OO 
2.86E-03 l .66E-09 0.OOE+00 0.00E+OO 
5.82E-03 U8E-09 7.21E-09 6.79£.09 
4.J0E-02 2.49E-08 O.OOE+00 (I .0OE+OO 
8.54E-03 3.44E.08 7.4 lE-05 2.56£.05 
7.12E-03 3.56E-08 l.60E-04 5.0lE-05 
5.82£.03 4.48E-09 7.2IE-09 6.79E-09 
2.38E-02 3.1 SE-08 2.23E-04 6.06E-05 
4.19E-02 2.SlE-08 I.SSE-II 7.41E-12 
3.60E-03 4.47E-08 3.00E-03 .i.BJE-04 
4.24E-02 2 . .IIE-08 0.00E+OO l.OIE-12 

R I u 

PJVJl PVPl2 
HLW PT Veuel 

PJM/RFD V••t _,._ 
w/ltc 

5.65E-Il 3. lOE-07 
1.43E-09 2.38E-12 
0.OOE+OO 2.16E-07 
0.OOE+OO 2.86E.07 
0.OOE+OO HSE-05 
0.OOE+OO S.65E-05 
O.OOE+OO 2.09E-04 
0.OOE+00 2.79E-05 
0.OOE+OO 2.33E-07 
0.00E+OO 7.ISE-06 
0.OOE+OO 2.79E-OS 
0.00E+O0 6.J3E-07 
0.OOE+O0 2.72E-04 
0.OOE+OO 7.16E-07 
0.00E+OO 2.86E-07 
0.OOE+OO 5.12E-07 
0.OOE+OO 2.86E-07 
0.00E+OO 2.83E-07 
6.21E-14 2.97E.07 
O.OOE+O0 l .16E-06 
8.48E-I 1 2.33E-06 
0.OOE+O0 3.B0E-06 
O.OOE+OO f0SE-09 
0.OOE+OO 1.16E.06 
O.OOE+OO 3.49E-06 
0.OOE+OO 4.06E-06 
0.OOE+OO S.82E-07 
0.OOE+OO 6.97E-07 
0.OOE+OO 7.ISE-06 
0.OOE+OO 3.00E-07 
O.OOE+OO 7.17E-07 
0.OOE+OO 2.86E-07 
0.OOE+OO 2.l6E-05 
l.41E-11 1.94E-07 

O.OOE+OO 6.20E-08 
O.OOE+OO 6.56E-06 
0.OOE+OO 7.16E-07 
2.48E-14 l.19E-07 
O.OOE+OO 2 53E-07 
0.OOE+OO 2.SlE-07 
0.00E+OO 7.16E-07 
O.OOE+OO lBOE-06 
0.OOE+OO 7.17E-07 
O.OOE+OO 2.86E-07 
O.OOE+0O HBE-07 
0.OOE+OO 7.16E-07 
0.00E+OO 1.80E-07 
0.00E+00 3.58E-07 
7.93E-10 3.S•E-07 
4.08E-l l 4.0SE-07 
7.45E-13 4.02E-06 
O.OOE+00 l.41E-OS 
8.48E-11 1.40E-04 
0.OOE+OO 6.33E-07 
6.21E· l4 l.49E-07 
5.65E-11 6.27E-06 
2.48E-14 1.19E.07 
0.00E+OO 1.16E-06 
0.O0E+OO l .42E-07 
0.OOE+0O l .28E-08 
2.83E-12 7.76E-08 
9.66£.10 9.0SE-09 
0.00E+OO 6.77E-07 
O.OOE+OO 2.86E-04 
O.OOE+OO 8.46E-10 
1.36E-1 I 1.59E-07 
2.45E-11 S.S7E-05 
O.OOE+OO 2.•4E-04 
O.OOE+OO 2.28E-04 
0.00E+OO 2.05E-04 
0.OOE+OO 2.06E-04 
0.00E+OO 2.26E-04 
l.20E-15 2.S6E-05 

0.OOE+OO 1. I0E-08 
3.73E-13 1.78E-06 
0.OOE+OO 7.16E-07 
0.OOE+OO l .63E-07 
0.OOE+OO 7.lSE-07 
0.OOE+OO 6.ne-01 
0.OOE+OO 2.31E-IS 
O.OOE+OO 2.31E-15 
7.93E-10 5.7SE-OS 
0.OOE+OO 2.31E-15 
0.OOE+OO 2.JlE-15 
5.96E-15 UJE-11 
0.OOE+OO 2.49E-04 
0.00E+OO l.67E-04 
0.OOE+00 4.16E-07 
0.OOE+OO 9.17E-09 
O.00E+OO l.08E-08 
0.00E+OO 3.S?E-06 
0.OOE+OO 2. 19E-04 
0.OOE+OO 7.ISE-04 
0.00E+OO 7.17E-07 
0.00E+OO 2.07E-04 
O.OOE+OO 2.09E-04 
O.OOE+00 1.25E-07 
0.OOE+OO 2.80E-08 
l .OOE-09 2.44E-06 
9.18E-10 l.40E.07 
0.OOE+OO 7. ISE-07 
O.OOE+OO 7.l6E-07 
0.00E+OO 2.16E-05 
O.OOE+OO 5.73E-04 
0.OOE+OO H2E-07 
0.OOE+OO 9.39E-OS 
0.00E+OO 8.HE-07 
0.OOE+OO 2.14E-04 
O.OOE+OO H2E-06 
4.08E-11 3.S7E-04 
O.OOE+OO 2.09E-06 
0.OOE+OO 2.lSE-05 
O.OOE+OO 4.24E-06 

X AA 

PROJECT. WTP 
JOB NO.: 211590 

CALC NO.: 24590-WTP-M4C-FRP-00005 
SHEET REV: C 
SHEET NO.: 44 

I AD AG AJ 

Abated Stream, 
PJVII LVP18 HOPJI PJVJ4 

PT LAW HLW HLW 
RFD/PJM Melter Melter PJM/RFD 

R/1tc fllltc r,J,ec oJttc 

2.20E-08 2.17E-05 4.49E.06 5.65 E-l I 
I.90E-07 2.07E.02 1.14E-04 l .43E-09 
1.66E-09 0.OOE+00 0.00E+00 0.00E+0O 
1.66E.09 0.00E+O0 5.21E-IS 0.00E+OO 
I.66E-09 0.OOE+OO I.49E-14 0.00E+00 
l .67E•09 1.02E-15 2.08E-IJ 0.O0E+00 
2.69E-08 3.24E-09 4.97E-09 0.00E+OO 
4.21 E-09 l.25E-13 2.0lE-1 2 0.OOE+OO 
1.79E-09 2.16E-10 3.31E- 10 0.00E+OO 
4. lSE-09 0.OOE+OO UI E0 14 0.00E+OO 
1.68E-09 4.90E-15 8. IJE- IJ 0.00E+00 
4.36E-09 4.42E-1 I l.46r.-1 0 0.OOE+OO 
1.?0E-09 l.21E-13 3.22E-12 0.00E+0O 
4.14E-09 0.00E+OO 0.OOE+0O 0.00E+OO 
I.66E-09 0.OOE+OO 0.00E+O0 0.OOE+0O 
4.48E-09 5.40E-10 82SE- IO 0.OOE+00 
1.66E-09 0.00E+O0 O.OOE+OO 0.00E+OO .. 
1.67E-09 l.02E-1S 2.0BE-13 0.00E+OO 
5.17E-09 3.1 IE-08 l.97E-08 6.21E-14 
8.9SE-09 l .08E-09 l .66E-09 0.OOE+OO 
JJ0E-08 3.25E-OS 6.73E-06 8.48E-1 I 
2.61E-08 2.65E-IO 8.78E-10 0.0OE+OO 
6.74E-OS 1.76E-03 1.07E-04 0.O0E+OO 
8.9SE-09 I.0BE-09 l.66E-09 0.00E+OO 
2.69E-08 3.24E-09 4.97E-09 0.O0E+OO 
2.56E-08 6.63E-l2 8.39E-1 I 0.00E+O0 
4.48E-09 S.40E-10 8.28E-I 0 0.O0E+OO -
4.21E-09 1.22E-14 2.03E-12 0.OOE+OO 
4.15E.09 0.OOE+OO l.31E-14 0.00E+00 
7.44E-09 2.SIE-OS 4.94E-06 0.0OE+00 
4. ISE-09 0.OOE+OO O.OOE+0O 0.OOE+0O 
1.66E-09 O.OOE+OO O.OOE+0O 0.OOE+00 
l .66E-09 0.OOE+OO 5.21E-15 0.00E+00 
5.49E-09 H2E-06 1.12E-06 1.41 E•I I 
S.88E-09 1.16E-06 l93E-07 0.O0E+00 
5.94E-08 8.93E-04 9.80E-05 0.OOE+00 
4.14E-09 0.OOE+OO 0.00E+OO 0.OOE-00 
2.07E-09 l.25E-08 7.87E-09 2 48E-14 
l.74E-09 1.77E•l I 5.SSE-11 0.OOE- 00 
1.74E-09 l.77E-l 1 HSE-11 0.OOE- 00 
4.14E-09 0.OOE+OO 0.O0E+OO 0.OOE+00 
2.61E-08 2.6SE-10 8.78E- IO 0.OOE+00 
4.1 SE-09 0.OOE+OO 0.OOE+00 0.00E+00 
1.66E-09 0.00E+OO 0.OOE +OO 0.OOE- 00 
l. llE-0& 2.33E-06 7.87E-07 0.00E+00 
4.14E-09 0.OOE+00 0.00E+OO 0.OOE+00 
4.47E-08 1.SIE-04 2.97E-05 o.ooe~oo 
4.14E-09 0.OOE+OO 0.00E+OO O.OOE+00 
9.32E•09 1.63E-05 I. IIE-06 l.03E-1 0 .. 
2 68E-O& 8.29E-06 2.34E-06 J .47E-l I .. 
3.03E-08 7.56E-08 5.90E-08 744E-1 3 .. 
4.18E-09 2.SSE-1 S S.20E-13 O.OOE+00 
3.30E.08 3.25E-0S 6.73E-06 8.48E-1 I 
4.36E-09 4.42E- l 1 1.46E-10 0.OOE+00 
S.17E-09 3.l lE-08 1.97E-08 6.21E-14 
l.36E-0S 2. I 7E-0S 4.49E-06 5.65E-1 I 
2.07E-09 l.25E-08 7.87E-09 2.48E- 14 
8.9SE-09 l.08E-09 l .66E-09 0.OOE+00 
5.73E-09 6.48E-07 2.40E-07 0.00E+00 
8.06E-1I 2.09E-14 2.6SE-13 0.OOE+00 
l.l0E-09 l .08E-06 2.24E-07 2.83E-12 
4.•2E-08 S.96E-04 7.SI E-05 9 62E-IU 
4.26E-09 l.l0E-12 1.40E-l 1 0.OOE+00 
l .66E-09 0.0OE+OO 0.OOE+OO 0.OO E+00 
I.IJE-0& 2.97E-04 l.81E-OS 0 OOE+00 
1.0SE-08 3.79E-06 I.D7E-06 l.36E-l 1 
3.77E-08 S.S6E-06 l.92E-06 2.43E-1 I 
2.45E-08 l.23E-12 1.19E-II 0.OOE+00 
261E-08 2.6SE-10 8.76E-10 0.OOE+00 
2.70E-08 5.29E-10 1.74E-09 0.00E+0O 
2.64E-08 3.16E-09 4.86E-09 O.OOE+O0 
2.59E-08 2.62E-10 8.68E- IO 0.O0E+00 
I.36E-09 I.02E-11 9.47E-l 1 I.20E-15 
8.48E· 11 1.02E-l I l.57E-11 0.00E+OO 
3. I0E-08 l .l7E-07 l.l8E-07 3.73E-13 . . 
4.14E-09 0.OOE+OO 0.OOE+OO 0.O0E+OO .. 
3.41E-06 9.16E-02 5.•0E-03 O.00E+OO 
4.14E-09 0.OOE+OO 0.OOE+O0 0.00E+OO 
4.26E-09 1.I0E-12 l.40E-l 1 0.00E+OO 
6.77E-14 2.26E-11 l.57E-14 0.OOE+OO 
6.nE-14 2.26E-l l l.57E- 14 000E+OO 
4.66E-09 4.21E-06 2.93E-07 5. 15E 0 I I .. . 
6.77E-14 2.26E-1 I 1.57E-14 0.00E+00 --
6.77E-14 2.26E-11 U7E-14 O.OOE+OO -· . . 
6.86£. 14 l.26E- IS O.OOE+OO 0.O0E+OO 
2.51E-0I 5.79E-12 l.22E-1 1 0.00E+OO 
2.85E-08 6.48E-09 9.92E-09 0.00E+OO 
S.33E-l I 4.84E-12 8.36E-12 0.OOE +OO 
1.64E-08 1.07E-04 6.32E-06 0.00E+OO 
1.94E-08 l.49E-04 8.83E-06 0.O0E+OO 
4.15E-09 O.OOE+OO l.31E-14 0.OOE+O0 -- . -· 
2.21E-08 3.39E-12 l.07E-1 I 0.00E+00 
4.14E-09 0.OOE+OO 0.00E+OO 0.OOE+O0 
4. ISE-09 0.OOE+OO 0.OOE+OO 0.OOE-00 
2.0IE-08 S.07E- 12 I.DI E-I I 0.OOE+00 . . 
2.69E.08 l24E-09 4.97E-09 0.OOE+00 
S.l&E-09 l. 14E-06 l86E-07 OOOE+00 
9.50E.09 1.21 E-04 I.47E-05 O.OOE+00 
l.37E-OI I.0IE-04 6.83E-06 2.91 E-10 
2.27E-09 2.64E-06 2.24E-07 4.96E-1 I 
4.1 SE-09 O.OOE+OO UIE-14 0.OOE+00 . . 
4.14E-09 0.OOE+OO 0.OOE+00 0.OOE+00 
l.66E-09 0.OOE+OO S.2 IE-15 O.OOE+ 00 
l.66E-09 0.O0E+OO 0.OOE+00 0.00E+00 
4.48E-09 5.40E-10 8.28E-10 0.OOE+00 
9.0SE-09 0.OOE+O0 0.OOE+OO O.OOE+00 
3.44E-08 3.89E-06 l.44E-06 0.00E+00 
3.56E-08 8.30E-06 2.73E-06 0.OOEt 00 
4.48E-09 5.40E- 10 8.28E-I0 0.OOE+OO 
3.lSE-08 l.l•E-OS 3.lOE-06 4.0BE-11 
2.53E-08 7.14E-12 1.23E-1 l 0.00E+OO 
4.45E-08 l.S0E-04 2.9SE-05 0.00E+OO 
2.SIE-08 l.S3E-14 3 12E-12 0.00E+00 
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1 Summary of Oreanic Constituents Emission Rates for the WTP 
2 Feed 

'""a FRP0l+FRP14 - CAS# COPC 

4 
WTPFoed 

s ····-~ - - -
~ ~03-34-9 .. i"riohem!amine 4.29E-02 

120 60-34-4 Methvlhvdrazinc 7.14E-03 

121 60-3S-S Acctamide 7.14E-03 

122 621-64-7 Di-n-Propylnitrosaminc IN-Nitroso-di-n~=laminel 4.29£-02 

123 ~24-83-9 Methvl isocvanate 7.14E-03 
124 527-13-4 Nitric acid DrODYI ester 3.57E-03 
125 62-75-9 N-Nitroso-N N-dimcthvlaminc IDimcthvlnitrosamincl 4.29E-02 
126 630-20-6 I I I 2-Tetrachloroethane 7.l•E-03 
127 64-17-S Ethvl alcohol 7. l•E-03 
123 64-18-6 Formic acid l.07E+o1 
129 4-19-7 Acetic acid I.SSE+0l 
130 57-56-1 Mclhvt alcohol (Methanol) 7. t4E-03 
131 ~7-63-0 2-ProDVI alcohol /lsoorooenol· Pronan-2-01 l 1.4JE-03 
132 67-64-1 2-Pro-=nc ( Acetone! l.43E-02 
133 67-66-3 Chlorofonn 2.86E-03 
134 ~7-n-l Hexachlorocthanc 4.29E-02 
135 684-16-2 Hexafluoroacctone 7.14E-03 
136 71-23-8 n-Pronvl alcohol 2.86E-03 
137 171 -36-3 n-Butvl alcohol 7.14E-03 
138 71-43-2 Benzene 2.86E-03 
139 171-SS-6 Methvl chlorofonn fl l I-Trichloroethane\ 2.86E-OJ 
140 74-83-9 Bromomethanc (Methvl bromide) 2.86E-03 
141 74-87-3 Chloromethane IMethvl chloride) 2.86E-03 
142 174.97.5 Bromothloromethane 7.14E-03 
143 74-99-7 Me1hvlacetvlene 4.29E-02 
144 7S-00-3 Chloroethanc 2.86E-03 
145 7S-0l-4 Vinvl chloride 11-Chloroethenel 2.86E-0J 
146 75-0S-8 Atclonitrile 7.14E-03 
147 73-07-0 Acctaldehvde 4.29E-02 
148 75-09-2 Dichloromethane (Methvlene chloride I 2.86E-03 
149 75-12-7 Formamide 4.29E-02 
1S0 7S-1 S-0 Carbon disulfide 7.14E-03 
151 7S-21 -8 Ethvlene oxide IOxiranel l.4JE-03 
152 7 5-27-4 Bromodichloromethane 7.14E-03 
153 75.34.3 \ 1-Dichforocthanc 2.86E-03 
154 7S-3S-4 I 1-Dichloroethene fVinvlidenc chloride\ 7.14E-03 
155 75-43-4 Dichlorofluorometh1nc 2.&6E-03 
156 7S-4S-6 Chlorodifluoromcthanc 2.86E-03 
157 7S-S0-3 Trimethvlamine 7. \4E-03 
158 75-S2-S Nitromethane 4.29E-02 
159 75-SS-8 2-Methvluiridine 4.29E-02 
160 75-61-6 Difluorodibromomethanc 7. 14E-03 
161 75-63-8 Trifluorobromomcthanc 7.14E-03 
162 r7S-65-0 2-Meihvl-2...,ronanol 7.14E-03 
183 r75-69-4 Trichlorofluoromcthane 7.14E-03 
184 175-71-8 Dichlorodifluoromethane 7.14E-03 
165 76-03-9 Trichloroacetic acid 7. \4E-03 
166 76-11-9 I I I 2-Tetrachloro-2 2-dilluoroethane 4.29E-02 
167 76-12-0 l ! 2 2-Ttetrachloro-1 2-dilluorocthane 4.29E-02 
168 76-13-1 I 2 2-Trichloro-1 I 2-trifluoroethane /Freon 11 31 7.14E-03 
169 76- 14-2 1 2-Dichloro-l I 2 2-tctnt.fluorocthanc 7.14E-03 
170 76- 1 S-J Chloro.,.,nlafluorocthane 7.14E-OJ 
171 78-83-1 2-Methvloroovl alcohol llsobutvl alcohol\ 4.29E-02 
172 78-87-5 I 2-Dichlorooro-"e 2.86E-03 
173 78-92-2 1-Me!hvloroDVI alcohol (2-Butanol\ 2.86E-03 
174 78-93-3 Methvl elhvl ketone fMEK 2-Butanonel 7.14E-03 
175 79-00-S 1 I 2-Trichlorocthane 7.14E-03 
176 79-01-6 Trichlorocthvlene 7.14E-03 
177 79-09-4 Pronionic acid 4.29E-02 
178 79-10-7 2~Pronenoic acid s.nE-02 
179 79-20-9 Mcthv\ acetate 4,29E-02 
180 79-34-S 1 I 2 2-Tctrachloroethane l.35E-OS 
181 83-32-9 Accnaohthenc 4.29E-02 
182 114-66-2 Diethvl nhlh.ala1e 4.29E-02 
183 84-74-2 Dibutvl ohthalate 4.29E-02 
184 85-01 -8 Phenanthrene 4.29E-02 
185 BS-68-7 Butvlbenzvl ohthalate 4.29E-02 
186 86-73-7 Fluorene 4.29E-02 
187 87-68-3 Hexachlorobutadicne 7.l4E-03 
188 88-06-2 2 4 6-Trichloroohenol 4.29E-02 
189 88-72-2 2-Nilrotoluene 7. \4E-03 
190 88-75-S 2-Niu-oohcnol 4.29E-02 
191 88-89-1 Picric acid 4.29E-02 
192 91-20-3 Nanhthalene 1.43E-03 
193 91-22-S Ouinolinc 4.29E-02 
194 91-58-7 2-Chloronanthalene •.29E-02 
195 92-S2-4 I I' -Biohenvl 2.86E-02 
196 92-93-3 4-Nitrobiahcnvl 4.29E-02 
197 95-13-6 lndenc 4.29E-02 
198 95-47-6 o-Xvlene 2.86E-03 
199 95-48-7 o-Cresol (2-Me!hvlohenoll 7.14E-03 
200 95-49-8 2-Chlorotolucne 4.29E-02 
201 95-S0-I o-Dichlorobcnzc:ne II 2-Dichlorobcnzenel 2.86E-03 
202 95-57-8 2-Chlororttnol 4.29E-02 
203 9S-9S-4 2 4 S-Trichlorooh<nol 4.29E-02 
204 96-22-0 3-Pcntanone l.43E-02 
205 96-69-S Bis/3-tert-butvl-4-hvdroxv-6-methvl-ohenvl\sullide 4.29E-02 
206 98-51 -1 1 o-tert-Butvltol uene 4.29E-02 
207 98-82-8 Cumene 4.29E-02 
208 98-83-9 aloha-Methvls"""ne 7.14E-03 
209 98-86-2 Acetoohcnone 2.86E-02 
210 98-95-3 Nitrobcnzene 2.86E-02 
211 Coolanar PCB', 
212 31508-00-6 2 3' 4 4' S-Pentachlorobiohcnvl fPBC 118\ 1.24E--06 
213 32598-13-3 3 3' 4 4'-Tetr•ch\orobinhcnvl CTCBl 1.24E-06 
21• 32598-1 4-4 2 3 3' 4 4'-Pen1a1:hlorobiohcnvl (PCB I OSI l.24E-06 
215 32774-16-6 3 3' 4 4' S S'-Hexachlorobi"'-nvl l.24E-<l6 
216 3S06S-29-3 2 2' 3 4 4' S S'-Hentachlorobiohenvl l.2•E-06 
217 3S06S-30-6 2 2' 3 3' 4 4' S-H••nuchlorobiohcnvl 1.24E-06 
218 38380-08-4 2 3 3' 4 4' S-Hexachlorobinhenvl IPCB 1 S7l l.24E-06 
219 3963S-3 l-9 2 3 3' 4 4' S S'-Hent ... hlorobiohenvl 1.24E-<l6 
220 S2663-n-6 2 3' 4 4' S S'-Hcxachlorobinhenvl l.24E-06 
221 57465-28-8 3 J' 4 4' S-Pentachlorobinhcnvl l.24E-06 
222 6SS 10-44-3 2' 3 4 4' S-Pentachlorobinh,,nvl 1.24E-06 
223 69782-90-7 2 3 J' 4 4' S'-Hexachlorobinhcnvl l.24E-<l6 
224 70362-S0-4 3 4 4' S-Tetrachlorobirttnvl 1.24E--06 
225 74472-37-0 2 3 4 4' S-Peniachlorobiohcnvl l.24E-06 

CALCllLA TION SHEET 

F I L I 0 
i ; 

Unabated Slretm• 
PVPOl PNIM LMP06 HMPD6 

PTVn,el PT LAW RLW 
Vent RFD/PJM Melter Melter 

~ - .Yaec .1._ ·;,..., 

S.6SE-OJ J .77E-08 4.46E-04 l.21E-04 
J .88E-0J S.49E-09 l.07E-04 ~. 17E-OS 
8.46E-06 l.l3E-08 S.93E-03 :..61E-04 
•.19E-02 2.S3E-08 J.37E-11 7.39E-12 
7.07E-03 4.ISE-09 0.00E+00 l .69E-13 
3.53E-03 2.09E-09 0.OOE+00 S.•SE-14 
3.60E-OJ 4.47E-08 3.00E-03 H3E-04 
6.97E-03 4.21E-09 0.OOE.+00 1.22E-12 
3.88E-03 S.49E-09 1.07E-04 2.17E-OS 
l.71E-01 l.66E-OS 6.77E+00 ~.67E-OI 
I.SlE+-01 9.12E--06 S.60E-09 2.67E-09 
3.88E-03 5.49E-09 l.07E--04 2.17E-0S 
2.48E-04 I.I SE-09 4.49E--06 1.43E--06 
S.94E-03 I.0JE-08 1.07E-06 ~.SOE-07 
2.86E-03 1.66E-09 0.OOE+o0 0.OOE+OO 
4.29E-02 2.49E-08 0.OOE+OO 7.66E-IS 
7. ISE-03 4. ISE-09 0.OOE+00 l.21E-IS 
4.96E-04 2.lSE-09 8.97E-06 2.87E-06 
l.24E-03 S.88E-09 2.24E-OS 7.17E-<l6 
2.&6E-03 l.66E-09 0.OOE+OO 0.OOE+oo 
2.86E-03 t.66E-09 0.OOE+OO 0.OOE->-00 
2.86E-03 l.66E-09 0.OOE+00 0.OOE+OO 
2.86E-03 l .66E-09 O.OOE+OO 0.OOE+OO 
7.07E-03 4.llE-09 0.OOE+OO 1.69E-13 
4.29E-02 2.49E-08 0.OOE+OO 0.OOE+OO 
2.86E-03 1.66&09 0.OOE+oo 0.OOE+-00 
2.&6E-03 l.66E-09 0.OOE+OO 0.OOE+oo 
2.S8E-0J S.21E-09 l .70E-07 L,29E-07 
1.78E-02 3.I0E-08 3.20E-06 1.6SE-06 
2.86E-03 l.66E-09 0.OOE+oo 0.OOE+O0 
6.34E-06 6.S0E-08 3.6SE-02 2.16E-03 
7. ISE-03 4.14E-09 0.OOE+OO 0.00E+OO 
l.27E-03 8.72&10 8.76E-1 I 1.39E-10 
6.97E-03 4.21E-09 0.OOE+oo 1.22E-12 
2.86E-03 l .66E-09 0.OOE+OO 0.OOE+O0 
7.16E-03 4.14E-09 0.OOE+OO 0.00E+OO 
2.86E-03 l.66E-09 0.OOE+OO 0.OOE+OO 
2.86E-03 l .66E-09 0.OOE+oo 0.OOE+OO 
S.82E-03 4.41E-09 7.21E-09 6.79E-09 
1.78E-02 3.I0E-08 3.20E-06 1.6SE-06 
7.4SE-03 3.S3E-0I I .JSE-04 , .30E-05 
7.16E-03 4.14E-09 0.OOE+oo 0.00E+00 
7.17E-03 4. ISE-09 0.00E+OO 0.OOE+OO 
1.24E-03 S.IBE-09 2.24E-0S 7. I 7E-<l6 
7. ISE-03 4.14E--09 0.00E+OO 0.OOE+OO 
7.17E-03 4. ISE-09 0.00E+OO 0.OOE+00 
8.46E-06 I.I 3E-08 S.93E-03 3.6IE-04 
4.30E-02 2.49E-08 0.OOE+OO 0.00E+OO 
4.29E-02 2.48E-OS 0.OOE+00 0.OOE+OO 
7.17E-03 4. ISE-09 0.OOE+00 O.00t::+00 
7.16E-03 4.l•E-09 0.OOE+00 0.00E+OO 
7.16E-03 4. l•E-09 0.OOE+OO 0.OOE+OO 
7.45E-03 3.SJE-08 l.3SE-04 4.30E-OS 
2.86E-03 l.66F,--09 0.OOE+00 0.00E+OO 
4.96E-04 2.3SE--09 8.97E-06 2.87E-<l6 
2.97E-03 S.17E-09 S.J•E-07 2.7SE-07 
7.07E-03 4. IIE--09 0.OOE+00 l.69E-13 
7.16E-03 4.ISE-09 0.OOE+00 0.00E+OO 
l.68E-03 5.70E-08 l.4SE-02 I .76E-03 
2.24E-03 7.60E-08 1.94E-02 ~.3SE-03 
J .49E-02 2.69E.-08 4.33E-OI 4.07E-08 
l .28E-OS 8.06E-12 1.l3E-14 4.72E-14 
4. IIE-02 2.S2E-08 2.4SE-12 7.34E-12 
2.0SE-03 S.46E-08 l.l2E-ll2 l.56E-03 
4.09E-03 4.93E-08 4.S6E-03 b.92E-04 
1.78E-02 3. I0E-08 3.20E-06 l .6SE-06 
4.09E-03 4.93E-08 4.S6E-03 6.92E-04 
3.49E-02 2.69E.-08 4.33E-08 4.07E-08 
7.ISE-03 4.l4E-09 0.00E+OO 0.OOE+oo 
2.33E-02 3.30E-08 6.•0E-04 U0E-04 
1.42E-03 S.73E-09 1.23E-OS 06E--06 
8.S4E-03 3.44E-08 HIE-OS 2.S6E-0S 
7.76E-08 6.82E-08 3.67E-02 2. 16E-03 
l.30E-03 8.63E-I0 3.29E-12 l.29E-II 
3.60E-03 4.47E-08 3.00E-03 5.83E-04 
4.06E-02 2.S6E-O& 3.S7E-1 I I.SOE-ID 
2.71E-02 1.70E-08 2.3SE-11 9.97E-II 
2.lJE-02 3.30E-08 6.•0E-04 U0E-04 
4. ISE-02 2.S2E-08 0.00Et OO 7.3JE-\2 
2.86E-03 l .66E-09 0.OOE+OO C.OOE+OO 
6.00E-04 7.44E-09 4.99E-04 9.71E-OS 
4.29E-02 2.•9E-08 0.OOE+OO 7.66E-IS 
2.79E-03 l .6SE-09 0.00E+OO 4.89E-13 
7.4SE-03 3.SJE-08 l.3SE-04 4.30E-OS 
3.60E-03 4.47E-08 3.00E-03 5.83£-0.4 
1.16E-02 8.95E-09 1.4•E-08 · . .36E-08 
4.29E-02 2.49E-08 0,00E+OO '.'.66E-\S 
4.29E-02 HSE-08 0.00E+OO C•. OOE+OO 
4.29E-02 2.49E-08 0.OOE+OO C•.OOE+OO 
7. ISE-03 4.ISE-09 0.OOE+OO · .. 28E-IS 
S.16E-03 2.33E-08 7.50E-OS 2.4SE-OS 
S.69E-03 2.29E-08 4.94E-OS t. ?0E-05 

3.08E-06 9.IIE- 13 4.20E-l• I.SOE-13 
3,0BE-06 9.llE-13 4.20E-14 I.S0E-13 
3.0SE-06 9.SIE-13 4.20E-14 1.S0E-13 
3.0BE--06 9.SIE-13 4.20E-14 1.S0E-13 
3.0&E-06 9.81E-13 4.20E-14 I.S0E-13 
3.08E-06 9.81E-13 4.20E-14 I.S0E-13 
3.08E-<l6 9.SIE- 13 4.20E-14 I.S0E-13 
3.08E-<l6 9.SIE-13 4.20E-l4 I.S0E-13 
3.0BE-<!6 9.81E-13 4.20E-14 l. 50E-13 
3.0SE--06 9.SlE-13 4.20E-14 1.SOE-13 
3.0SE--06 9.BIE-13 4.20E-14 I.S0E-13 
3.08E-<l6 9.BIE-\3 •.20E-1• I.S0E-13 
3.08E--06 9.81E-\3 4.20E-14 1.S0E-13 
3.0IE-06 9.&IE-13 4.20E-1 4 U0E-13 

I R u 
! 

PNJl PVPll 
RLW PTVa,el 

PJM/RFD Vent 

... II.~. .,_ 
8.lSE-11 3.J9E-OS 
l.• IE-11 3.IIE-07 

0.OOE+OO 4.23E-10 
8.•SE-11 2.09E-<l6 
0.OOE+oo 7.07E-06 
0.OOE+oo 3.S3E-07 
0.OOE+OO 1.S0E-07 
0.OOE->-00 6.97E-04 
t.41E-11 3.88E-07 
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1 Objective 

The objective of this calculation is to estimate the Waste Treatment Plant (WTP) emission rates of inorganic and 
radionuclide constituents that are not modeled in the Steady-State Flowsheet Model (SSFM) with the results of 
compounds that are modeled in the SSFM. The results from this calculation will be reported in the next revision of 
the Integrated Emissions Baseline Report for the Hanford Tank Waste Treatment and Immobilization Plant (24590-
WTP-RPT-PO-03-008). 

2 Inputs 

• Emission estimates for the non-modeled compounds are based on the results from their representative 
compounds as determined in 24590-WTP-RPT-PO-03-008 Section S.2. Rhodium (Rh) is a newly tracked 
constituent therefore is being deleted from this calculation. A summary of the non-modeled compounds and 
their representative constituents is presented below. This information is based on Table S of24590-WTP-RPT
PO-03-008 (next revision of this document will reflect the deletion of Rh as a non-modeled constituent). 

R epresentahve C d t I ompoun s or non:iamcs an a lODUC l es dR d' rd 
Compound Representative Compound Representative 

Compound Compound 

Be Zr+4 134Cs 137Cs 
CN P04-3 137mBa 137Cs 
Co 60Co 226Ra Zr+4 
Mo Bi+3 227Ac Zr+4 
Sb 125Sb 228Ra Zr+4 
Se F- 229Th 232Th 
Sn 126Sn 231Pa Zr+4 
Ta Zr+4 232U 233U 
Tl F- 59Ni 63Ni 
u 234U 79Se F-
V Bi+3 90Y 90Sr 
w Zr+4 93Zr Zr+4 
y 90Sr 93mNb Zr+4 
106Ru F- 242Cm 243Cm 
l 13mCd Cd+2 - -

• Feed concentration for nonradioactive Tin (Sn) is the same as the feed concentration for its radioactive 
counterpart, 126Sn. Conversion factor for Ci to kg for radioactive Sn is : 29 Ci Sn/kg Sn (see Attachment A from 
http://www.ead.anl.gov/pub/docfibl2RadProp.pdf). Feed concentration for 126Sn is 4.03E-06 Ci/mol Na 
for LAW and l.82E-04 Ci/mo! Na for HLW (24590-WTP-M4C-FRP-00001, Section 8). Conversion factor 
from Bq to Ci is 3.7E+ IO Bq/Ci (Perry's, 1984, Table 1-4). 

• Non-modeled constituents feed concentrations are specified in the Updated Emissions Run Feed Vector 
(24590-WTP-M4C-FRP-00001, Rev. 0A, Section 8) , which can be found in Appendix D of24590-WTP-RPT
PO-03-008. A summary of these feed concentrations is presented below. 
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N Md I dC on- o e e ompoun s ee d F dC oncentratlons 

Analyte LAW HLW 

mol/mol Na mol/molNa 
Be l.56E-05 2.60E-04 
CN l.66E-05 7.l0E-05 
Co l .28E-05 8.18E-05 
Mo 6.45E-05 6.86E-05 
Sb l.27E-05 2.06E-05 
Se 3.36E-05 5.48E-05 
Ta l.13E-06 8.92E-04 
11 9.13E-06 2.41E-05 
u 5.23E-05 l.09E-02 
V 2.02E-05 8.16E-05 
w 9.80E-06 l.72E-04 
y 2.19E-05 l .98E-04 

Bq/mol Na Bq/mol Na 
l06Ru l.l7E+-05 7.02E+05 

l 13mCd l.81E+o5 5.31E+06 
134Cs l.96E+06 l .69E+-06 

137mBa 6.52E+09 4.80E+o9 
226Ra 3.48E-01 7.07E+0O 
227Ac 2.71E+0l 2.77E+04 
228Ra 4.13E+02 2.03E+04 
229Th 1.36E+0l 7.58E+03 
231Pa 2.85£+02 2.33E+03 
232U 3.60E+01 3.IOE+04 
59Ni 9.55E+04 4.l3E+05 
79Se 4.60E+03 7.18E+04 
90Y 3.74E+08 7.57E+IO 
93Zr 2.66E+05 2.86E+06 

93mNb 1.64E+o5 l.55E+06 
242Cm 1.05E+o4 3.40E+05 

• Streams analyzed in this calculation are FRP0I, FRP14, PJV04, LFP04, PVP0l , HFP03, LCP0l , LFP0l , 
LMP06, LVP0I, HMP06, HOPIO, PN32, PN34, PVP12, PJVll , LVP18, HOP31 , HLP09 (for glass former 
stream Zr+4 amount), and HFP0l (for glass former stream Zr+4 amount). Attachment C shows the stream 
reports for these streams. For stream LVP0I , which is the LAW Vessel Vents, the total mass flow through this 
stream is the summation of streams LFP06, RLD34, RLD33, and RLD32. 

• Feed stream to Pretreatment is based on a minimum sodium molarity ofless than 5 (i .e., <5 mol Na /1) as with 
this condition, the feed is treated through the feed evaporator as specified in Section 6 of the Basis of Design 
(24590-WTP-DB-ENG-0l -001). The molarity used for air emissions purposes is 4 M Na. 

• Molecular weights (Perry 's, 1984) 
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Analyte MW Analyte MW 
g/mol g/mol 

Be 9.0 113mCd 113 
CN 26.0 IJ4Cs 134 
Co 58.9 lJ7mBa 137 
F 19.0 226Ra 226 
Mo 95.9 227Ac 227 
Sb 121.7 228Ra 228 
Se 78.9 229Th 229 
Sn 118.7 231Pa 231 
Ta 180.9 232U 232 
Tl 204.3 59Ni 59 
u 238.0 79Se 79 
V 50.9 90Y 90 
w 183.8 93Zr 93 
y 88.9 93mNb 93 
106Ru 106 242Cm 242 

• The DFs used for each non-modeled constituent for the Pretreatment PVV system, the Pretreatment PJV 
system, LAW LMP, LOP, and L VP systems, and the HLW HMP, HOP, and PN systems are used to calculate 
the final stack air emission rates. All DFs are the particulate DFs for each system as all these constituents are 
expected to be particles in the offgas systems. The DFs are presented below. When only one DF is given for a 
particular unit operation, it means that all constituents have the same DF. 

o Pretreatment Vessel Vent (PVV) (24590-WTP-RPT-PO-03-008) 
• Caustic scrubber: 3 .5 
• HEME: 200 
• HEPA: 200,000 
• Thermal Oxidizer: 1 
• Carbon Bed: 1 

o Pretreatment Pulse-jet system (PJV) (24590-WTP-RPT-PO-03-008) 
• Demister: 5 
• HEPA: 200,000 

o LAW melter and primary offgas system (LMP/LOP) (CCN 128548) 

LAW LAW LAW 
Analyte Melter SBS WESP 

DF DF DF 
Be 200 40 11 
CN 40 6.5 20 
Co 200 3.2 20 
Mo 80 8.7 480 
Sb 80 3.7 12 
Se 1.7 8.4 100 
Sn 200 40 11 
Ta 250 73 so 
Tl 6 73 100 
u 200 40 11 
V 80 5 860 
w 250 73 50 

24590-G04B-FOOOl2 Rev 2 Ref: 24590-WTP-3 DP-G04B-0003 7 
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LAW LAW LAW 
Analyte Melter SBS WESP 

DF DF DF 
y 100 40 11 
106Ru 3.9 3.6 4 
I 13mCd 10 1.6 80 
l34Cs 2 2.4 30 
137mBa 2 2.4 30 
226Ra 6 73 50 
227Ac 1,370 73 50 
228Ra 6 73 50 
229Th 250 73 50 
231Pa 1,370 73 50 
232U 200 40 11 
59Ni 89 5.9 20 
79Se 1.7 8 100 
90Y 100 40 11 
93Zr 300 17 10 
93mNb 1,000 73 50 
242Cm 200 40 11 

o LAW secondary offgas system (L VP) (24590-WTP-RPT-P0-03-008) 
• HEPA: 200,000 
• Sulfur impregnated carbon bed: 1 
• SCO: 1 
• SCR: 1 
• Caustic scrubber: 1 

o HL W melter and primary off gas system (HMP/HOP) (CCN 128548) 

RLW HLW HLW RLW 
Analyte Melter SBS WESP HEME 

DF DF DF OF 
Be 130 40 11 90 
CN 40 18.1 20 90 
Co 130 3.2 20 100 
Mo 64.6 8.7 200 490 
Sb 100 3.7 12 90 
Se 2 .1 5.9 200 490 
Sn 130 40 JI 90 
Ta 130 427 20 470 
Tl 130 427 20 470 
u 130 40 11 90 
V 130 4.6 370 500 
w 130 427 20 470 
y 100 40 11 90 
106Ru 3.9 3.6 20 90 
113mCd 10 1.6 80 110 
134Cs 26.6 2.4 30 100 

24590-G048-F000 12 Rev 2 Ref: 24590-WTP-3DP-G04B-00037 
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BLW HLW HLW HLW 
Analyte Melter SBS WESP HEME 

DF DF DF DF 
137mBa 26.6 2.4 30 100 
226Ra 130 427 20 470 
227Ac 130 427 20 470 
228Ra 130 427 20 470 
229Th 130 427 20 470 
231Pa 130 427 20 470 
232U 130 40 11 90 
59Ni 76.2 5.9 20 90 
79Se 2.1 5.9 200 490 
90Y 100 40 11 90 
93Zr 81 30 10 90 
93mNb 130 427 20 470 
242Cm 130 40 11 90 

o HLW secondary offgas system (HOP) (24590-WfP-RPT-PO-03-008) 
• HEPA: 200,000 
• Sulfur impregnated carbon bed: 1 
• Silver mordenite: 1 
• SCO: 1 
• SCR: 1 

• A tolerance of l .00E-15 is applied to all the values calculated at any point in this calculation (i .e. l .00E-15 
g/sec for inorganic constituents and 1.00E-15 Ci/d or Ci/yr for radionuclide constituents) . If any value 
calculated is below this tolerance it is considered to be zero. This tolerance point was agreed upon by E&NS 
and Process Engineering. It is considered adequate as mass rates and rad rates below this range are difficult to 
measure and/or detect. 

3 Background 

The Integrated Emissions Baseline Report for the Hanford Tank Waste Treatment and Immobilization Plant 
(24590-WTP-RPT-PO-03-008) estimated air emissions from the Hanford Tank Waste Treatment and 
Immobilization Plant (WfP) by using the SSFM. Not all reported emissions constituents were calculated by using 
the SSFM as inclusion of all the constituents would increase the complexity of the model. Instead, constituents 
were separated into groups and representatives from each group were selected and actually tracked in the SSFM. 
This calculation generates the estimated air emissions for the constituents not tracked in the SSFM. 

4 Applicable Codes and Standards 

NA 

5 Methodology 

The following methodology was used to estimate the emissions for the constituents not modeled in the SSFM. 

24590-G048-FOO0I2 Rev 2 Ref: 24590-WTP-3DP-G04B-00037 
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• HLW and LAW feed concentrations in mol/mol Na (for inorganics) and Bq/mol Na (for radionuclides) for the 
non-represented compounds in the supernate and solids were obtained from Section 8 of the Updated Emissions 
Run Feed Vector (24590-WTP-M4C-FRP-OO00I , Rev. 0A) which can be found in Appendix D of 24590-WTP
RPT-PO-03-008 . These are presented in Section 2, 3rd bullet. 

• LAW and HL W feed streams conditions to Pretreatment (Streams# FRP0 I and FRPl4) were obtained from the 
model run request titled 2005 Air Emissions Profile (24590-WTP-MRQ-PO-05-0049). 1bese are presented in 
Attachment C. As LAW feed is also introduced through the HLW feed stream (supernatant part of the stream), 
the total LAW feed rate was calculated by adding the FRP0I feed rate with the FRPl4 feed rate. HLW solids 
feed rate is based on the amount of solids in the feed stream FRPl4. As the volumetric flowrate given in the 
FRPl4 stream report only represents the supemate (i.e . LAW feed), the HLW solids feed rate needs to be 
estimated the following way: 
• The wt¾ solids in the stream was calculated by dividing the total solids mass rate by the total stream mass 

rate. 
• This wt% value was applied to the stream density to obtain an estimated corrected density for the stream. 

For example, if the reported stream density was 1.24 g/cm3 and the wt¾ solids in the stream was 10%, then 
the corrected stream density would be: 
1.24 g/cm3 

/ (1- 0.10) = 1.38 g/cm3 

• lbe solids density is then calculated using the following fonnula: 

P streom = P1iquidJ X wto/o /iquids + Pso/id, X wto/o solids 

Solving for solids density gives, 

p strenm - p liquids X Wfo/o liquids 

P solids = I o/c 
W 0 , olids 

Therefore, for the example above, it would be: 

l .38~ - 1.24~ x (1-0.10) 
cm cm = 2_64_[_

3 P,olid, = 0.10 cm 

As HL W and LAW feeds are mixed together in Pretreatment, when the performance factor of representative 
constituents is calculated, the total feed rate for the constituent (HLW +LAW feed rates) was used. 

• Non-modeled constituents feed rates were calculated based on stream volumetric flowrate (in liters/hr), their 
feed concentration (in mol/mol Na or Bq/mol Na), and feed sodium molarity. Feed rates in the supemate and 
solids phase were added together to obtain the total feed rate to the plant (streams# FRP0I and FRP14). 

• Feed rates were converted to lb/day for inorganics and Ci/day for radionuclides (streams# FRP0I and FRP14). 
• Per Section 5.4 of24590-WTP-RPT-PO-03-008, the emission rates for compounds not estimated using the 

SSFM are based on the emission rate of a representative analyzed compound that is chemically or physically 
similar. This is achieved by using a perfonnance factor (PF) of the representative compound calculated by the 
following equation: 

PF = mass/rad rate at waste feed [representative compound] 

mass/rad rate at point of interest [representative compound] 

The "mass/rad rate at the point of interest" refers to the mass/rad rate of a representative compound at various 
points in the process train, such as at the plant stack or the unabated emission to each offgas treatment unit. 
The "mass/rad rate at waste feed" refers to the mass/rad rate of each representative compound in the SSFM 
analyzed waste feed . The mass/rad rate for the waste feed in the above equation is the sum of HL W (stream 
FRP14) and LAW (stream FRP0l) feed rates for the compound. Since the non-modeled constituents are 
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asswned to behave identically as their modeled representative constituent, the calculated PF is assumed to be 
the same for the non-modeled constituents. For example, the Be emission rate at any point analyzed in the 
WTP flowsheet would be estimated by the following equation: 

lf lf . MassZ,Feed(LAW+HLW ) 
1nQSS = 1v1QSS -:-- --------- = Be@ POJ Be,.,..,,u.,.11, ••1 Lr 

1nQSSz, /,/9 POI 

Where POI= point of interest (i.e. melter feed, stack, etc) 

Mass Be, ,a1( LAW ... HLW) 

PFZ,@POI 

• Once the PF was calculated, it was applied to the feed rate for the non-modeled constituent in order to obtain 
the mass flowrate of the constituent at that stream. This process was applied to the following streams: 
• PJV04 - PT PJV unabated stream 
• LFP04 - LAW melter feed 
• PVP0 I - PT VV unabated stream 
• HFP03 - HL W melter feed 

• LMP06 - unabated LAW melter off gas 
• LVP0I - unabated LAW vessel vents (LFP06 + RLD34 + RLD33 + RLD32) 
• HMP06 - unabated HL W melter offgas 
• HOP IO - unabated HLW vessel vents 
All these streams represent the unabated offgas streams for the WfP. 

• For the LAW melter feed stream (LFP04) a correction factor to any constituents represented with Zr+4 had to 
be applied. This was necessary as Zr+4 is added as a glass former in the LAW glass former feed stream 
(LFPOI) . This amount is higher than the actual Zr+4 in the stream thus if a correction factor is not applied, the 
emission rates for the non-represented constituents would be over estimated. This correction factor was 
calculated by dividing the Zr+4 mass rate in the LAW CRV outlet (LCP0l) by the summation of the Zr+4 mass 
rate in the LAW CRV outlet (LCP0 1) plus the Zr+4 mass rate in the GFC addition (LFP0 I): 
Zr+4 correction factor = (LCP0 1 )/(LCP0 1 + LFP0 l) 
This correction factor was then multiplied by the Zr+4 mass rate at the evaluated stream to obtain the feed 
related Zr+4 portion. Constituents affected by this correction factor are Be, Ta, W, 226Ra, 227 Ac, 228Ra, 
231 Pa, 93Zr, 93mNb. For example, if the stream conditions for Zr+4 were the following: 
LCPOI : 10 lb/day 
LFP0 l : l 00 lb/day 
LFP04: LCP0I + LFP0l = 10 lb/day+ 100 lb/day= 110 lb/day 
The correction factor, as specified above, for Zr+4 would then be: 
(10 lb/day)/ (IO lb/day+ 100 lb/day) = 0.091 
The Be mass rate at this point would then be calculated as stated in bullet #8 above. If, for example, this 
number was 1 lb/day, then the Be rate would be corrected to: 
1 lb/day"' 0.091 = 0.091 lb/day 

• The same Zr+4 correction applies to the HL W streams. The affected streams are the HL W MFPV feed stream 
(HLP09) and the HL W glass former addition stream (HFP0 l ). The Zr+4 correction factor for HL W is: 
Zr+4 correction factor= (HLP09)/(HLP09 + HFP0I) 

• The air emission rates for the abated streams (PVP 12, PN34, P NI 1, LVPI 8, and HOP3 l) was calculated by 
taking the unabated air emission rate and dividing it by the overall system DF for the constituent. For example, 
if a constituent on the unabated stream PVP0I had a mass rate of 10 g/sec , then the stack emission rate (at 
stream PVP12) would be: 
PT VV System DFs (from Section 2): 
Caustic Scrubber: 3.5 
HEME: 200 
HEP A: 200,000 
Thermal Oxidizer: 1 

24590-G04B-F000 12 Rev 2 Ref: 24590-WTP-3DP-G04B-0003 7 



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

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00003 

DATE: 12/22/05 SHEET REV: Q 

SHEET NO.: 10 
SUBJECT: Integrated Emissions Baseline Report Non-Modeled Inorganic and Radionuclide Constituents Air Emission Rates 
Estimation 

Carbon bed: 1 
Overall DF: 3.5 x 200 x 200,000 x l x 1 = l.40E+08 
Stack rate: 10 g/sec + 1.40E+08 = 7.14E-08 g/sec 

• In the HL W and LAW facilities, there is generation of offgas in the melter (HMP06 and LMP06 respectively), 
which is eventually mixed with the vessel vents in the primary offgas system. Thus, for the vitrification plants, 
the estimation of inorganic and radionuclide constituents generation from the melter was calculated by applying 
the melter DFs to the streams HFP03 and LFP04. Once these were calculated the corresponding primary off gas 
system DFs were applied (SBS and WESP for both LAW and HLW) to obtain the treated off gas amount after 
the primary offgas system. After this point, the vessel vent values were added (LVP0l and HOPl0) to obtain 
the offgas amount at the exit of the primary offgas system. From then on, the specific DFs were applied to this 
rate for all unit operations found from the mixing point to the stack to obtain the final stack emission rate. 

6 Assumptions 

Assumptions Not Requiring Verification 

• Representative constituents are chemically or physically similar to the non-modeled constituents. Therefore, 
the mass or radioactivity rate of the two remains proportiona11y constant throughout the WfP flowsheet. 

• This calculation is a preliminary calculation and will remain as such, as it is only used to estimate air emission 
rates for permitting purposes. Supporting permitting calculations are used as input to this calculation and they 
wil1 also remain in the preliminary status, as confirmation is not required. This calculation will need to be 
revised when: 

o The Updated Emissions Run Feed Vector (24590-WTP-M4C-FRP-00001) calculation is updated, 
and/or: 

o When a new emissions profile is generated to evaluate changes in the WTP flowsheet caused by 
Research and Technology tests data, vendor information, or design evolution. 

7 Calculations 

Calculations were performed using the Microsoft Excel® 2000 spreadsheet on a Compaq PC workstation. For 
illustration purposes, the calculation for one inorganic (Be) and one radionuclide (1°6Ru) is shown below. No other 
constituent calculations are shown, as the calculation process is the same. Calculations are shown for most of the 
analyzed streams. Attachment D shows the calculation for the rest of the constituents. 

The general calculation setup is as follows. Fifteen spreadsheets were created, each used to calculate the emission 
rates from a specific stream and one that calculates the initial feed rate for all the non-modeled constituents. The 
'Initial Feed' spreadsheet (Table D-1) uses the feed concentration inputs as a starting point (mol/mol Na or 
Bq/mol Na), and converts them to a flowrate in mol/h or Bq/h (column F for LAW, column N for HLW) based on 
the total feed volumetric flowrates for streams FRP0l and FRP14. Then the amount ofnon-radioactive Sn is 
calculated using the conversion factors provided in Section 2 (bullet #2) to convert the amount of 126Sn, in 
Bq/mol Na, to units ofmol/mol Na to represent non-radioactive Sn (Cells A35 through F43). This quantity is used 
in the appropriate cells as the corresponding mol rate, in mol/mol Na, for non-radioactive Sn (column C for LAW, 
column I for HLW). Subsequent spreadsheets sum the flowrates for streams FRP0l and FRP14 from this 
spreadsheet's columns F and N and convert it to units oflb/d or Ci/d. 

The first stream emission rate calculation is stream PJV04 and can be found in the spreadsheet titled 'UnFRP01-
PN04' (Table D-2). This spreadsheet uses a vertical lookup function to input the appropriate representative 
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constituent stream feed rate, in Ibid or Ci/d, from the stream reports that correspond to streams FRP0l and FRP14 
(Tables C-1 and C-2), and sums the contribution of each stream to compute a total feed rate in Ibid or Ci/d (column 
G). This quantity is then used as an input in subsequent unabated stream-specific spreadsheets, and corresponds to 
MassRrced where "R" is the representative constituent. 

Spreadsheet 'UnFRP0I-PJV04' (Table D-2) and subsequent spreadsheets that calculate unabated streams emissions 
(Tables D-3 through D-10 except D-5 and D-8) use a vertical lookup function to input the appropriate 
representative constituent feed rate, in lb/d or Ci/d, from the stream reports (Tables C-3 through C-19) that 
correspond to the stream of interest (column I), and divides this quantity into the total feed rate (column G) to 
compute the appropriate PF (column J) . This PF (in column J) is then divided into the feed rate (initial flowrate) 
(column D) of the constituent of interest to compute the constituent mass rate for the stream of interest, converted 
to units of g/sec, or left in units of Ci/d. This value is then compared to the tolerance value, which states that if the 
value is less than I .00E-15, then the value is changed to zero. This condition is applied in the last column of every 
spreadsheet. At this point, for the radionuclide constituents, the units are changed to Ci/yr by multiplying the 
calculated value in Ci/d by 365 days per year. 

Spreadsheets 'UnFRP01-LMP06' (Table D-5) and 'UnFRP0l-HMP06' (Table D-8) air emissions are calculated by 
obtaining the LFP04 and HFP03 mass/rad rate and dividing the values by the melter DF. The LFP04 and HFP03 
values are imported into column B of the 'UnFRP0l-LMP06' and 'UnFRP0I-HMP06' spreadsheets. The DFs 
specified in Section 2 are found in column C. Column D calculates the air emission rates for the melter by dividing 
the value in column B by the applicable DF. Finally the tolerance rule is applied to the calculated value and the 
result is shown in column E. 

Spreadsheets 'UnFRP0I-LFP04' (Table D-4) and 'UnFRP0I-HFP0J' (Table D-7) include the correction factor for 
Zr+4 added as a glass former. These spreadsheets use a vertical lookup function to input the Zr+4 mass rate as a 
glass former (LAW stream LFP0 1, HL W stream HFP0 1 ), the CRY feed for LAW ( stream LCP0 1 ), and the HL W 
MFPV feed (stream HLP09) from the stream reports (Tables C-4, C-6, C-10, and C-11). The ratio of waste feed to 
melter feed for Zr+4 is then calculated (cell 021) and used as the Zr+4 correction factor. This correction factor is 
multiplied by the lookup values corresponding to Zr+4 (column I) to adjust the representative constituent feed rate 
as needed to account for GFC additions. 

For spreadsheets ' AbFRP0I-PVP12', 'AbFRP0I-PNI I ' , 'AbFRP0I-LVPI8 ' , 'AbFRP0I-HOP31 ' , and 
'AbFRP0 l-P JV34 ', the air emission rates were calculated by importing the unabated air emission rate for the 
corresponding system and then applying the corresponding OF to the unabated emission rate. These rates were 
imported into column B. The spreadsheet inputs are as follows: 

• AbFRP0l-PVP12: uses as input results from UnFRP0l-PVP0l column L. 
• AbFRP0l-PJVl 1: uses as input results from UnFRP01-PN04 column L. 
• AbFRP01-LVP18: uses as input results from UnFRP01-LMP06 column E. 
• AbFRP0 1-HOP31: uses as input results from UnFRP0 1-HMP06 column E. 
• AbFRP01-PJV34: uses as input results from UnFRP0l-PN32 column L. 

For spreadsheet ' AbFRP0I-PVPl2', the DFs from Section 2 were obtained and multiplied together to obtain an 
overall DF ( cell K 11 ). This overall DF was divided into the value of colurrm B to arrive at the fmal stack air 
emission (column C) . The same tolerance rule was applied to these values. The results are shown in column D. 
Calculations for spreadsheet ' AbFRP0l-PNl I' were calculated identically as for 'AbFRP0l-PVPI 2' . 

For spreadsheet' AbFRP0l-L VP18 ' , the calculations are identical except there are additional steps. Once the mass 
rate at LMP06 was imported to column B, the primary offgas system DF (SBS [column C) and WESP [column D]) 
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were applied to arrive at the LOP08 (column E) mass rate . LOP08 is the exiting stream from the LAW primary 
off gas before the vessel vents are added (L VP0 I) . Column F imports the values from column L of UnFRP0 I-
L VP0 I . Columns E and F are then added together to arrive at the combined stream L VP03 ( column G). The stack 
emission rate is then calculated by applying the remaining overall offgas system DF (cell Pl l). The final mass/rad 
rate is shown in column H. Column I applies the same tolerance rule as mentioned before and provides the final 
answer. The calculation for stream AbFRP0I-HOP3 l follows this same process. 

Below are the more detailed calculations. 

Feed Rates 

1. Calculate total feed rate in liters/hr for streams FRPOl and FRP14 

Feed Streams conditions (refer to Table D-1 ): 
LAW Feed (FRP0I) 
• Na molarity: 4 mol/1 ( cell P4 imported from Table C- I) 
• Volumetric Flowrate: 0.55 ft3lmin x 60 min/hr= 33 ft3/hr (cell PS imported from Table C-1) 
Vol. flowrate in I/hr: 
33 ft3/hr * 28.317 I/ft'= 935 I/hr (cell RS) 

HLW Feed (FRP14) 
This stream includes supemate and solids. Supernate is part of the LAW feed and solids are the HL W feed . Feed 
rates and density provided in the stream report does not take into account the solids phase therefore it needs need to 
be adjusted. 
• Na molarity: 4 mol/1 (cell P7 imported from Table C-2) 
• Supernate volumetric flowrate: 0.963 ft3/min * 60 min/hr = 57.8 ft3/hr (cell P6 imported from Table C-2) 
Supernate volumetric flowrate in 1/hr: 
57.8 ft3/hr * 28.3 I 7 Vft3 = 1,637 I/hr (cell R6) 
The solids volumetric flowrate is calculated the following way: 
HLW wt% solids= Solids mass rate (Ibid)-;. Total stream mass rate (]b/d) 
Solids mass rate = 5.0SE+-03 lb/d (cell E28 from Table C-2) 
Total mass rate= 1.l4E+05 Ibid (cell B14 from Table C-2) 
wt% solids = 5.05E+03 Ibid-;. 1.14E+05 Ibid x 100% = 4.6% (cell PS) 
The stream density is then adjusted by 4.6% to account for the solids. 
Stream density= 1.25 g/cm3 (cell Bl 1 from Table C-2) 
Adjusted stream density= 1.25 g/cm3

-;. (I - 0.046) = 1.31 g/cm3 (cell PI 0) 
The total stream density is defined as : 

P , rreom = Puquid, X wt%/iquids + Pro/ids X wt%,olidr 

Solving for solids density gives: 

P stream - P liquids X W( % liquids 

P,o/ids = to/c 
W O solids 

Substituting the values into the above equation gives: 

g g 
J.31 -

3 
- l.25 -

3 
X (J - 0.046) 

P cm cm = 2.6-.L (cell P1 I) 
so/id, = 0.046 cm 3 

The solids volumetric flowrate is then the mass rate divided by the solids density. 
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Solids volumetric flowrate = (5 .05E+03 lb/d) x (1 ,000 g / 2 .2 lb) + (2 .6 g/cm3
) x (1 ft3/28,3 l 7 cm3

) x ( l d / 24 hr) 
Solids volumetric flowrate = l.3 ft3/hr (cell P13) 
Converting to liters/hour: 
1.3 ft3/hr x 28.317 liters/ft3 = 37 liters/hr (cell R13) 

2. Example calculation: total feed rate of non-represented inorganic constituent, Be. 

Feed concentrations in T able D-1 (columns C and I) are those specified in Section 2, bullet #3. 
Be WTP feed rate (FRP0I + FRP14 - refer to Table D-1): 
FRP0l 
Feed Concentration: !.56E-05 moVmol Na (cell C4) 
l.56E-05 mol/mol Na (cell C4)* 4 mol Nall (cell P4) = 6.24E-05 mol/1 (cell E4) 
6.24E-05 mol/1 (cell E4) * 935 I/hr (cell RS)= 5 .84E-02 mol/hr (cell F4) 

FRP14 
Solids portion 
Feed concentration : 2.60E-04 mol/mol Na (cell 14) 
2.60E-04 mol/mol Na (cell 14)* 4 mol Na/1 (cell P7) = l.04E-03 mol/1 (ceil J4) 
l.04E-03 mol/1 (cell J4) * 371/hr (cell R13) = 3.88E-02 mol/hr (cell K4) 
Supemate portion 
Feed concentration: 1.56£-05 mo\/mol Na (cell C4) 
l .56E-05 mol/mol Na ( cell C4) x 4 mol/1 ( cell P7) = 6.24E-05 mol/1 ( cell IA) 
6.24E-05 rnol/1 (cell L4) x 1,637 t/hr (cell R6) = 1.02£-01 mol/hr (cell M4) 
Total FRP14 feed rate : 3.88£ -02 mol/hr (cell K4) + l.02E-0l mol/hr (cell M4) = l.41E-01 mol/hr (cell N4) 

Be total feed concentration (FRP0l + FRPI4 - refer to Table D-2): 
MW Be: 9 g/mole (cell B4) 
(5.84£ -02 + 1.41£-01) mol/hr (cell C4) * 9 g/mole (cell B4) * lkg/ l000g * 2.2 lb/kg • 24 hr/d = 9.47E-02 Ibid (cell 
D4) 

3. Example calculation: total feed rate of non-represented radionuclide constituent, 106Ru 

106Ru feed rate (FRP0l + FRP14 - refer to Table D-1) : 
FRP0l 
Feed Concentration : l .l 7E+o5 Bq/mol Na (cell CI8) 
1. 17E+o5 Bq/mol Na (cell Cl&)* 4 mol Na/I (cell P4) = 4.68E+05 Bq/l (cell E18) 
4.68E+o5 Bq/1 (cell E18) * 9351/hr(cell RS) = 4 .38E+08 Bq/hr (cell FIS) 

FRPl4 
Solids portion 
Feed concentration: 7.02E+05 Bq/mol Na (cell Il8) 
7.02E+-05 Bq/mol Na (cell II 8)* 4 mol Na/I (cell P7) = 2.81E+06 Bq/1 (cell 11 8) 
2.8 lE+06 Bq/1 (cell Jl 8) * 371/hr (cell Rl3)= l.0SE+08 Bq/hr (cell Kl8) 
Liquids portion 
Feed concentration: l.17E+05 Bq/mol Na (cell C1 8) 
1.1 7E+05 Bq/mol Na (cell Cl&) x 4 mol/l (cell P7) = 4 .68E+OS Bq/1 (cell 11 8) 
4.68E+05 Bq/1 (cell LI&) x 1,6371/hr (cell R6) = 7.66£+08 Bq/hr (cell Ml&) 
Total FRP14 feed rate : 1.05E+08 Bq/hr (cell Kl&)+ 7.66E+08 Bq/hr (cell M1 8) = 8.71£+08 Bq/hr (cell N18) 
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Total 106Ru feed concentration (FRP0l + FRP14- refer to Table D-2): 
(4.38E+o8 + 8.71E+08) Bq/hr (cell Cl8) * I Ci/3.7E+l0 Bq * 24 hr/d = 8.49E-0I Ci/d (cell 018) 

4. Calculate the concentration of tin (Sn) in the LAW and lil, W feeds 

Non-radioactive tin (Sn) feed concentration is equivalent to the radioactive tin feed concentration. 
126Sn feed (refer to Table D-1 for all cell references shown below): 
4.08E+04 Bq/mol Na LAW Feed (cell B36) * l Ci/ 3.7E+IO Bq = l.l0E-06 Ci/mol Na (cell E36) 
6.72E+06 Bq/mol Na HLW Feed (cell B37) * l Ci/ 3.7E+l0 Bq = l.82E-04 Ci/mol Na (cell E37) 
Conversion factor for tin: 29 Ci Sn/kg Sn (cell B38) 
LAW: 1.1 0E-06 Ci/mo! Na ( cell E36) • 1 kg Sn / 29 Ci Sn ( cell B38) = 3 .80E-08 kg/mo! Na ( cell B39) 
HLW: l.82E-04 Ci/mo! Na (cell E37) • 1 kg Sn/ 29 Ci Sn (cell B38) = 6.26E-06 kg/mo! Na (cell B40) 
Sn MW= 118.7 g/mol (cell B41) 
LAW feed: 3.80E-08 kg/mo! Na (cell B39) * I000g/kg * l rnol/118 .7 g (cell B41) = 3.20E-07 mol/mol Na (cell 
B42) 
HLW feed: 6.26E-06 kg/mo! Na (cell B40) * l00Og/kg * I rnol/118.7 g (cell 841) = 5.28E-05 rnol/mol Na (cell 
B43) 

Stream# PJV04 Calculation 

PF, as defined in Section 5, is calculated in Column J. 
Be (refer to Table D-2) 
Feed rate (FRP0 I + FRP14): 5.84E-02 mol/hr (Table D-1 cell F4) + I .41E-0l mol/hr (Table D-1 cell N4) = l .99E-
0l mol/hr (cell C4 from Table D-2) 
l.99E-Ol mol/hr (cell C4) * 9 g/mol (cell B4) * 24 hr/d * 2.2 lb / 1000 g = 9.47E-02 Ibid (cell D4 from Table D-2) 
Representative compound: Zr+4 
Zr+4 feed rate from FRP0I + FRP14 (from Tables C-1 and C-2): l.25E+02 Ibid (cell G4 from Table D-2) 
Zr+4 mass flowrate (total) in PJY04 (from Table C-3): 4.49E-04 lb/d (cell 14 from Table D-2) 
PF= 1.25E+02 Ibid (cell G4) / 4.49£-04 lb/d (cell 14) = 2.78E+05 (cell J4 from Table D-2) 
Be mass flowrate in PN04 = 9.47E-02 lbld (cell D4) I 2.78E+05 (cell J4) = 3.41E-07 lb/d 
Converting tog/sec: 4.03E-07 Ibid• Id/ 24hr * 1hr / 3600 sec* 1000g I 2.2 lb = l .79E-09 g/sec (cell K4 from 
Table D-2). Since this value is greater than I.O0E-15, no changes in the mass rate are required (cell L4). 

106Ru (refer to Table D-2) 
Feed rate (FRP0 I + FRP 14): 4.38E+08 Bq/hr (Table D-1 cell Fl 8) + 8.71 E+08 Bq/hr (Table D-1 cell N 18) = 
1.31 E+09 Bq/hr (fable D-2 cell Cl 8) 
1.31 E+o9 Bq/hr (cell Cl 8) * l Ci I 3.7E+ 10 Bq * 24 hrld = 0.849 Ci/d (cell Dl 8 from Table D-2) 
Representative compound: F-
F- feed rate from FRPOI + FRP14 (from Tables C-1 and Table C-2): l.35E+02 lb/d (cell Gl8 from Table D-2) 
F- mass flowrate in PN04 (from Table C-3): 3.75E-04 lb/d (cell 118 from Table D-2) 
PF = l.35E+02 (cell Gl9) /3.75E-04 (cell 119)= 3.60E+05 (cell J18 from Table D-2) 
106Ru mass flowrate in PN04 = 0.849 Ci/d (cell D18) / 3.60E+05 (cell Jl8)= 2.36£--06 Ci/d (cell Kl8 from Table 
D-2). Since this value is greater than l.00E-15, no changes in the rad rate are required. This value is then 
converted to Ci/year by multiplying by 365 days/year. 
2.36E-06 Ci/d (cell K18) x 365 days/year= 8.6\E-04 Ci/yr (cell L18) 
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Stream # PVPO 1 Calculation 

Be (refer to Table D-3) 
Feed rate (FRPO 1 + FRPl4): S.84E-02 mol/hr (Table D-1 cell F4) + l .41E-Ol mol/hr (Table D-1 cell N4) = 1.99£-
01 mol/hr (cell C4) 
1.99E-Ol mol/hr (cell C4) * 9 g/mol (cell B4) * 24 hr/d * 2.2 lb/ 1000 g = 9.47E-02 lb/d (cell D4 from Table D-3) 
Representative compound: Zr+4 
Zr+4 feed rate from FRPO 1 + FRP\4 (from Tables C-1 and C-2): l .2SE+021b/d (cell G4 from Table D-3) 
Zr+4 mass flowrate (total) in PVPOl (from Table C-20): 6.18E-04 lb/d (cell 14 from Table D-3) 
PF = l.2SE+o2 lb/d (cell G4) / 6.18£-04 Ibid (cell I4) = 2.02£+05 (cell J4 from Table D-3) 
Be mass flowrate in PVPOI c:: 9.47E-02 Ibid/ 2.02E+o5 = 4.69E-07 lb/d 
Converting tog/sec: 4.69£-07 lb/d • Id 124hr • 1hr / 3600 sec• 1000g / 2.2 lb = 2.47E-09 g/sec (cell K4 from 
Table D-3). Since this value is greater than 1.00E-15, no changes in the mass rate are required (cell L4) . 

106Ru (refer to Table D-3) 
Feed rate (FRPOI + FRP\4) : 4 .38E+o8 Bq/hr (Table D-1 cell Fl 8) + 8.71E+08 Bq/hr (Table D-1 cell Nl8) = 
l.3 IE+o9 Bq/hr (Table D-2 cell C18) 
l.31E+09 Bq/hr(cell C18) * 1 Ci/ 3.7£+10 Bq * 24 hr/d = 0.849 Ci/d(cell D18 from Table D-3) 
Representative compound: F-
F- feed rate from FRPOI + FRP 14 (from Tables C-1 and C-2): 1.35E+02 Ibid (cell G 18 from Table D-3) 
F- mass flowrate (total) in PVPO\ (from Table C-20): S.62E-04 lb/d (cell ll 9 from Table D-3) 
PF = l.35E+o2 lb/d (cell 018) / 5.62E-04 lb/d (cell 118) = 2.40E+o5 (cell J19 from Table D-3) 
106Ru mass flowrate in PVPO\ = 0.849 Ci/d (cell D18)/ 2.40£+0S (cell J18) = 3.54£-06 Ci/d (cell Kl8 from Table 
D-3) . Since this value is greater than I .OOE-15, no changes in the rad rate are required . This value is then 
converted to Ci/year by multiplying by 36S days/year. 
3.81£-06 Ci/d (cell K18) x 365 days/year= 1.29£-03 Ci/yr (cell L18) 

The rest of the calculations are shown in Attachment D. 

Calculation of Correction Factor for Constituents Represented by Zr+4 

LAW Melter (see Table D-4) 

Zr+4 added with the glass formers (LFPOl) : 2.49E+03 lb/day (cell 019) 
Zr+4 at the outlet of the LAW CRV (LCPOI): 9.09 lb/day (cell 020) 
Correction factor for Zr+4: (9.09) / (9.09 + 2.49E+03) = 3.64£-03 (cell 021) 

This correction factor was applied to all constituents represented as Zr+4 in stream LFP04. 

HL W Melter (see Table D-7) 

Zr+4 added with the glass formers (HFPOI): 2.12E+OI lb/day (cell 019) 
Zr+4 at the inlet of the MFPV (HLP09): 1.2SE+o2 lb/day (cell 020) 
Correction factor for Zr+4: (125) / (21.2 + 125) = 0.855 (cell 021 ) 

This correction factor was applied to all constituents represented as Zr+4 in stream HFP03 . 
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LMP06 Calculation 

To calculate the emission rates for the LAW melter (Table D-5), first the rates calculated for stream LFP04 were 
imported to column B of the 'UnFRP0 1-LMP06' spreadsheet. The appropriate LAW melter DFs specified in 
Section 2 were imported to column C. The emission rate for LMP06 is simply the division of the mass/rad rate in 
LFP04 by the melter DF. For Be: 

LFP04 mass rate: 3.63E-05 g/sec (cell B5) 
Be melter DF: 200 (cell C5) 
LMP06 mass rate: 3.63E-05 g/sec (cell B5) + 200 (cell CS)= l .81E-07 g/sec (cell D5) 
Since this value is greater than l.00E-I 5, no changes in the mass rate are required (cell ES) . 

For I06Ru: 
LFP04 rate: 2.02E+02 Ci/yr ( cell B 19) 
Melter OF: 3.9 (cell Cl9) 
LMP06 mass rate: 2.02E+02 Ci/yr (cell B 19) + 3.9 (cell CI 9) = 5.18E+0l Ci/yr (cell DI 9) 
Since this value is greater than l .O0E-15, no changes in the rad rate are required (cell E 19). 

The emission rates for stream HMP06 (Table D-8) were calculated identically as stated above for LMP06. 

PVP 12 Calculation 

PVP12 is the Pretreatment stack stream. To calculate the emission rates for this stream, the values from stream 
PVP0l were imported into column B of the 'AbFRP0I-PVPl2' spreadsheet (Table D-11). The stack emission rate 
is simply the division of the PVP0l mass rate by the overall vessel vent system DF. The DFs, obtained from 
Section 2, equate to the following overall OF: 

PVV overall OF: 3.5 x 200 x 200,000 x 1 x 1 == l.40E+o8 (cell Kl l) 

Therefore, for Be: 
PVPOl mass rate: 2.47E-09 g/sec (cell B5) 
PVP12 mass rate : 2.47E-09 g/sec (cell B5) + 1.40E+08 (cell K11) == l.76E-17 g/sec (cell CS) 
Since this value is less than l .0OE-15, it is changed to zero ( cell D5). 

For 106Ru: 
PVPOl rate: l.29E-03 Ci/yr (cell B19) 
PVP12 rate: l.29E-03 Ci/yr (cell B19) + l.40E+08 (cell Kl 1) = 9.22E-l2 Ci/yr (cell Cl9) 
Since this value is greater than l.00E-15, no changes in the rad rate are required (cell D19). 

This same calculation process was used for streams PNl l (Table D-12) and PN34 (Table D-15). 

L VP 18 Calculation {Table D-13) 

To calculate the emission rates for this stream, first, the melter emissions (from LMP06) were divided by the SBS 
and WESP DFs specified for the LAW primary offgas system in Section 2. At this point, the stream is LOP08. 
Also at this point is where the vessel vents join the off gas system. The rates for the vessel vents were calculated in 
spreadsheet "UnFRP0 1-L VP0 I' . These two streams were added together to arrive at the composition of stream 
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LVP03. From this point on, the remaining offgas DF is applied to the rate values of stream L VP03 to obtain the 
final L VP 18 air emission rate. The sketch below depicts the process just described: 

LMP06 

l 
LAW 
Me1ter 

For Be: 

Primary Offgas 
System 

LMP06 mass rate: l.81E-07 g/sec (cell BS) 
SBS DF: 40 (cell C5) 
WESP DF: 11 (cell D5) 

LVP0l 
(Vessel Vents) 

LOP08 ,, LVP03 
L 

Secondary Offgas 
System 

LOP08 rate: l.81E-07 g/sec (cell B5) 7 40 (cell C5) 7 11 (cell DS) = 4.12E-10 g/sec (cell E5) 
LVPOl rate: 3.80E-08 g/sec (cell F5) 
L VP03 rate : 4.12E-l 0 g/sec (cell ES)+ 3.80E-08 g/sec (cell F5) = 3.84E-08 g/sec (cell GS) 

The remaining overall offgas system DF is: 
200,000 x 1 x l x 1 x 1 = 200,000 (cell Pl 1) 
LVP18 rate: 3.84E-08 g/sec (cell G5) 7 200,000 (cell Pl 1) = l.92E-13 g/sec (cell HS) 
Since this value is greater than l.00E-15, no changes in the mass rate are required (cell IS). 

For 106Ru: 
LMP06 rate: 5.18£+01 Ci/yr (cell Bl9) 
SBS DF: 3.6 (cell Cl9) 
WESP DF: 4 (cell D19) 
LOP08 rate : 5. l 8E+0l Ci/yr (cell B 19) 7 3.6 (cell Cl 9) 7 4 (cell D19) = 3.59 Ci/yr (cell El 9) 
LVP0l rate : 6.37E-06 Ci/yr (cell Fl9) 
LVP03 rate : 3.59 Ci/yr (cell El9) + 6.37E-06 Ci/yr (cell Fl9) = 3.59 Ci/yr (cell 019) 
LVPl 8 rate: 3.59 Ci/yr (cell Gl 9) 7 200,000 (cell Pl l) = 1.80E-05 Ci/yr (cell Hl 9) 
Since this value is greater than l.00E-15 , no changes in the rad rate are required ( cell I 19). 

LVPl8 

This same calculation process was used for stream HOP3 l that follows the process flow shown below: 

HMP06 Primary Off gas ... 
System 

I 
r 

HLW 
Melter 

HOPl0 
(Vessel Vents) 

HOP07 ,, HOPI l Secondary Offgas HOP31 
L 

System r 
L 

~ 
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All calculations for stream HOP3 l are shown on Table D-14. 

8 Results and Conclusions 

A summary of the results per constituent is presented below. Emissions rates from the non-represented inorganic 
and radionuclide compounds in the SSFM have been estimated in this calculation. These rates will be reported in 
the next revision of the Integrated Emissions Baseline Report for the Hanford Tank Waste Treatment and 
Immobilization Plant (24590-WTP-RPT-PO-03-008). This calculation will be updated each time a new official 
emissions profile is generated. 
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S C ummary or alculation Results 
FRP0I + FRP14 PJV04 PVP0I LFP04 LMP06 LVP0 l HFP03 HMP06 

lnor-girnics g/sec g/sec g/sec g/s.:c g/sec g/sec g/Sl!C g/sec 

Be 4.98E-04 1.79E-09 2.47E-09 3.63E-05 1.Sl E-07 3.B0E-08 4.98E-04 3.83E-06 
CN l.3 lE-03 3.06E-09 8.60E-09 9.09E-04 2.27E-05 5.07 E-09 5.25E-04 I .3 l E-05 
Co 2.35E-03 8.40E-09 l.0IE-08 5.89E-05 2.95E-07 3.37E- I0 2.33E-03 l.79E-05 
Mo l.S0E-02 6.32E-08 4.77E-08 9.77E-04 1.22E-05 5.60E-09 l.73E-02 2.67E-04 

Sb 4.52E-03 1.58£-08 l . 19E-08 2.39E-04 2.99E-06 l.37E-09 4.33E-03 4.33E-05 
Sc 7.76E-03 2.15E-08 3.23£-08 5.05£-03 2.97E-03 3.03E-08 4.20E-03 2.00E-03 
Sn 3.69E-04 1.20£-09 l.0SE-09 5.S0E-05 2.90E-07 3.31E- 10 3. 13E-04 2.4 lE-06 
Ta 7.28£-03 2.62E-08 3.60E-08 5.30E-04 2.12E-06 5.56£-07 7.27E-03 5.59E-05 
Tl 5.54£-03 l.54E-08 2.31E-08 3.61£-03 6.0lE-04 2.16E-08 3.00E-03 2.31E-05 
u l.43E-0 I 4.90E-07 6.51E-07 l .35E-02 6.73E-05 7.69E-08 l.3 IE-0 1 1.0 IE-03 
V 3. I IE-03 l.09E-08 8.27E-09 1.69E-04 2.12E-06 9.71 E- 10 2.99E-03 2.30E-05 
w 6.46£-03 2.32E-08 3.20E-08 4.70E-04 l.88E-06 4.93E-07 6.45£-03 4.96E-05 
iy 1.29E-03 4.48£-09 3.40E-09 7.55E-05 7.55E-07 4.32E-10 l .22E-03 l .22E-05 

Radionuclides Ci/yr Ci/yr Ci/yr Ci/yr Ci/vr Ci/yr Ci/yr Ci/vr 
106Ru 3. I0E+02 8.61E-04 1.29E-03 2.02E+02 5.18E+0I 6.37E-06 1.68E+o2 4.31E+ol 
11 3mCd 6.29E+o2 2.4 IE-03 1.86E-03 5.27E+0l 5.27E+00 1.59£-06 6.54E+o2 6.54E+0l 
134Cs 4.83E+03 1.07E-02 l.3 IE-02 3.90E-01 l.95E-0 1 l.44E-08 5.00E+03 1.88E+o2 
l37m8a l.61E+07 3.57E+ol 4.34E+o l l .29E+o3 6.47E+02 4.78E-05 l.66E+07 6.24E+o5 
226Ra l.l0E-03 3.95E-09 5.43E-09 7.99E-05 l .33E-05 4.41E-10 I. l0E-03 8.43E-06 
227Ac l .05E+00 3.76E-06 5.17E-06 7.61£-02 5.56E-05 4.20E-07 l.04E+00 8.0JE-03 
228Ra l.72E+o0 6.20E-06 8.53E-06 l.26E-0I 2.09£-02 6.92£-07 l.72E+OO l .32E-02 
229Th 3.0IE-01 l .0SE-06 l.28E-06 6.85E-03 2.74E-05 3.67E-08 3.00E-01 2.J0E-03 
231Pa 7.77E-0l 2.79E-06 3.84E-06 5.65E-02 4.13E-05 3.12E-07 7.76£-01 5.97E-03 
232U l.18E+00 4.27E-06 5.00E-06 9.09E-03 4.54E-05 2.73£- 10 l.1 9E+OO 9.16E-03 
59Ni 2.47E+02 5. l BE-04 l.02E-03 l.77E+02 l.99E+o0 5.34E-06 7.16E+0 I 9.39E-0l 

79Se l.37E+ol 3.82E-05 5.72E-05 8.96E+00 5.27E+o0 2.83E-07 7.45E+OO 3.55E+00 

90Y 3.59E+06 l.25E+0l 9.48E+oo 2. II E+05 2. I IE+03 6.34E-03 3.4 JE+o6 3.41E+04 

93Zr 7.49E+o2 2.69E-03 3.7 lE-03 5.45E+0I l.82E-01 3.01 E-04 7.48E+o2 9.24E+OO 

93mNb 4.54E+o2 l.63E-03 2.25E-03 3.31E+0I 3.3 IE-02 1.82E-04 4.54E+02 3.49E+o0 

242Cm 3.76E+0I l .36E-04 1.58£-04 6.54E-02 3.27E-04 l .96E-09 3.S0E+o l 2.93E-0l 

HOPI0 PJV32 PVP12 
g/sec g/sec g/sec 

l.16E-10 l.93E-12 0.OOE+00 
1.05E-10 8.26E-12 0.OOE+00 
4.66E-I0 2.04E- 11 0 .00E+OO 
3.46E-09 1.88E-10 0.00E+OO 

8.66E-10 2.73E-1 I 0.OOE+o0 
8.49E-IO 5.19E-10 0.OOE+00 

6.26E- 11 l.64E- 12 0.00E+OO 

l.70E-09 2.82£-11 0.OOE+00 

6.06E- 10 3.70£-10 0.OOE+o0 

2.63£-08 1.15£-09 4.65E-15 

5.99E-I0 3.26E- I I 0.00E+OO 

1.5 IE-09 2.50E-I I 0.OOE+00 
2.45E- 10 7.70E-12 O.00E+OO 

Ci/yr Ci/yr Ci/yr 

3.39E-05 2.07E-05 9.22E-12 
l.3IE-04 4. ISE-05 l.33E- l l 
l.OOE-03 I.0SE-04 9.35E- l 1 

3.33E+OO 3.S0E-01 3. I0E-07 
2.57£-10 4.25E-l2 0.OOE+o0 
2.44E-07 4.05E-09 3.70E- 14 
4.0JE-07 6.67E-09 6.09E-14 
6.00E-08 2.60E-09 9. 17E- 15 
l.82E-07 3.00E-09 2.74E-14 
2.38E-07 l .04E-08 3.57E-14 
1.43E-05 5.07£-07 7.3 1E-1 2 

1.S0E-06 9. 19E-07 4.09E-13 

6.83E-0l 2. ISE-02 6.77E-08 
1.75£-04 2.90E-06 2.65E-11 

l .06E-04 l.76E-06 1.61E- 11 

7.61E-06 3.32E-07 1.13£-12 
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PJVll LVPl8 HOP31 PJV34 

g/sec g/sec g/scc g/sec 

l.79E- 15 l.92E- 13 0.OOE+OO 0.00E+00 

3.06E-15 8.9<JE- 13 2.02£-15 0.OOE+00 

8.40E-15 2.47E-14 l.40E- 14 0.OOE+00 

6.32E-14 4.26E- 14 1.60£- 15 0.OOE+OO 

1.58£-14 3.43E-13 5.42E- 14 0.OOE+o0 

2. ISE-1 4 l.78E-11 1.73£-14 2.59E-15 

l.20E- 15 4.95E- 15 0.OOE+00 0.00E+o0 

2.62E-14 2.78£-12 0 .00E+o0 0.OOE+o0 
l.54E- 14 5.20£- 13 0.00E+oo 1.85 E- l 5 
4.90E-13 1.15E-12 1.29£-13 5.74£- 15 

l.09E-14 7.32E-15 0.00E+o0 0.00E+00 

2.32E-14 2.47E- 12 0.00E+oo 0.OOE+OO 

4.48E- 15 1.07£-14 1.56£-15 0.00E+00 

Ci/yr Ci/yr Ci/yr Ci/yr 
8.61E-10 l.80E-05 3.32£-08 1.04£-10 
2.41E-09 2.06E-07 2.32E-08 2.0BE- 10 
1.07E-08 U5E-08 1.3 IE-07 5.27E-10 

3.5 7E-05 4.49E-05 4.34E-04 1.75E-06 

3.95E- 15 2.04 E- 14 0.00E+oo 0.OOE+00 
3.76E-12 2.18E- 12 l.26E-1 4 2.02E-14 
6.20£-12 3.21E-1 I 2.0BE-14 3.34E- 14 
l.08E-12 2.21E-13 3.51E- 15 l.30E- 14 
2.79£- 12 l.62E-12 9.36E- 15 l.S0E- 14 
4.27E- 12 5. IBE-13 1.l7E-12 5.20E-14 
5.18E- 10 8.44£-08 4.43 E-I0 2.54E- 12 
3.82E-1 l 3.29E-08 3.07E-1 1 4.60E-12 
l.25E-05 2.40£-05 4.35£-06 1.07£-07 
2.69E-09· 6 .85E-09 l.72E-09 l.45E-l 1 
l.63E-09 9.57E-10 9.47E-12 8. 79E-12 
1.36£-10 3.72E- 12 3.74F.-1 I 1.66F.-12 
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p. 'ilPIU\ M~ \ (-'I 
TABLE 2. Summary Radioactive Properties for Selected Radionuclidcs {)f\Gk _ ~ _ 'l. 

Isotope 
Specific 

Decay 
Radiation Energy (MeV) 

Half-Life Activity 
Mode Alpha Beta Gamma 

(Cilg) (a} (/JJ (y) 

Americium-241 430 yr 3.5 a 5.5 0.052 0 .033 

Americium-242m 150 yr 9.8 IT 0.025 0.044 0.051 

Americium-242 16 hr 820,000 p, EC . 0.18 0.018 

Americium-243 7,400yr 0.20 a 5.3 0.022 0.055 

Neptunium-Z39 2.4 days 230,000 p . 0.26 0.17 

Berkelium-247 1,400 yr I. I a 5.6 0.061 0.11 

Califomium-249 350yr 4.1 a 5.8 0.043 0.33 

Califomium-251 900yr 1.6 a 5.8 0.020 0.13 

Cadmium- I 09 1.3 yr 2,600 EC . 0.083 0.026 

Cadmium-I 13" 9J X ]O i l yr 3.4 X IQ. I) p - 0.093 . 

Cadmium-113m 14 yr 240 p - 0.01 9 . 

Carbon-14" 5.700 yr 4.5 p . 0.049 . 

Cesium-134 2. 1 yr 1,300 p . 0. 16 1.6 

Cesium-135 2.3 million yr 0.0012 p . 0.067 . 
Cesiwn- 137 30 yr 88 p 0.19 -
Barium-137m (95%) 2.6min 540 million IT . 0.065 0.60 

Chlorinl!-36 300,000 yr 0.033 p,EC - 0.02"1 <0.001 

Cobalt-57 270 days 8,600 EC - 0.01 9 0.13 

Cobalt-60 5.3 yr 1,100 · P - 0.097 2.5 

Curiurn-242 160 days 3,400 a 6.1 0.010 0:001 8 

Curiurn-243 29 yr 52 a 5.8 0. 14 0. 13 

Curium-244 18 yr 82 a 5.8 0.086 0001 7 

Curiurn-245 8,500 yr 0.17 a 5.4 0.065 0.096 

Curium-246 4,700 yr 0.3] a 5.4 0.0080 0.0015 

Curium-247 16 million yr 0.000094 a 4.9 0.021 0.32 

Curiurn-248 340,000 yr 0.0043 a 4.7 0.0060 0.0012 

Curiurn-250 6,900yr 0.21 a, p 1.3 0.0016 -
Plutonium-246 (25%) 11 days 49,000 p . 0.13 0. 14 

Berkelium-250 (14%) 3.2 hr 3. 9 million p . 0.29 0.89 

Americium-246 (15%) 39min 20mil/ion p . 0.66 0.70 

Europiwn-150 34 yr 70 EC . 0.044 1.5 
Europium-152 \3 yr 180 P, EC . 0.14 1.2 

Europium-154 8.8 yr 270 p . 0.29 1.2 

Europium-155 5.0yr 470 p . 0.063 0.061 

lodine-129 16 million yr 0.0001 8 p . 0.064 0.025 

lodine-1 31 8.0 days IJ0,000 p - 0.19 038 

Krypton-SI 21 0,000 yr 0.021 EC . 0.0051 0.012 

Krypton-85 11 yr 400 p . 0.25 0.0022 

Neptunium-235 1.1 yr 1,400 EC <0.001 0.01 0 0.007 1 

Neptunium-236 120,000 yr 0.013 p . 0.2 1 0.14 

Plutonium-236 (9%) 2. 9 yr 540 a 5.8 0.013 0.0021 
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Isotope 
Specific Decay Radiation Energy (MeV) 

Half-Life Activity Mode Alpha Beta Gamma 
(Cilg) (a) (/J) (rJ 

Neptunium-237 2.1 million yr 0.00071 a 4.8 0.070 0.035 

Protactinium-233 27 days 21,000 /3 - 0.20 0.20 

Nickel-59 75 ,000 yr 0.082 EC - 0.0046 0.0024 

Nickel-63 96 yr 60 p - 0.17 -

Plutoniurn-238 88 yr 17 a 5.5 0.01 I 0.0018 

Plutonium-239 24,000 yr 0.063 a 5.1 0.0067 <0.001 

Plutonium-240 6,500 yr 0.23 a 5.2 0.011 0.0017 

Plutonium-241 14 yr 100 p <0.001 0.0052 <0.001 

Plutonium-242 380,000 yr 0.0040 Ct 4.9 0.0087 0.0014 

Potassium-40" \ .J billion yr 0.0000071 P,EC - 0.52 0.16 

Protactinium-23 I" 33,000 yr 0.048 a 5.0 0.065 0.048 

Actinium-221' llyr 73 a,p 0.068 0.016 <0.001 

Thorium-111' (99%) /9days 3/,000 a 5.9 0.053 O.lt 

Francium-123" (1%) 21 min 39 million p - 0.40 0.059 

Radium-113" I 1 days 51,000 a 5.7 0.076 0. I 3 

Radon-21 '7' 4.0sec 13 billion a 6.8 0.0063 0.056 

Polonium-2 I 5" 0.0018 sec 30 trillion a 7,4 <0.001 <0.001 

Lead-21 r 36 min 15 million p - 0.46 0.05/ 

Bismuth-2 l 1" 2.1 min 420 million a,p 6.6 0.0/0 0.047 

Tha/lium-201' 4.8min 190 million p - 0.49 0.0022 

R.adium-226" 1600 yr 1.0 . ··- a 4.8 0.0036 0.0061, 

Radon-llZ' 3.8 days 160.000 a 5.5 <0.001 <0.001 

Polo!lium-21 lf 3.1 min 290 million a 6. 0 <0.001 <0. 001 

Lead-114" 27 min J3 million /3 - 0.29 0.15 

Bismuth-214" lOmin 45 million /3 - 0.66 1.5 
Polonium-21 4" 0.00016 sec 330 trillion a 7.7 <0.001 <0.001 

Lead-21(!' 22yr 77 /3 - 0.038 0. 0048 

Bismuth-] 1 (J' · 5. 0days 130,000 p - 0.39 -
Polonium-] /(J' 140days 4.500 a 5.3 <0.001 <0.001 

Radium-228" 5.8 yr 280 p - 0.017 <0.001 

Actinium-228" 6.1 hr 2.3 million p . 0.48 0.97 

Thorium-228" 1.9yr 830 a 5.4 0.021 0.0033 

Radium-224" 3.7 days 160,000 a 5.7 0.0022 OJJ/0 

Radon-22U' 56sec 930 million a 6.3 <0.001 <0.001 

Polonium-] 16" 0.15 sec 350 billion a 6.8 <0.00/ <0.001 

Lead-21Z' JI hr 1.4 million p - 0. /8 0.15 

Bismuth-212" 6/ min 15 million a, /3 1.2 0.47 0.19 

Polonium-11 Z' (64%) 0.00000031 sec 180,000 trillion a 8.8 . . 

Thallium-208" (3 6%) 3.1 min JOO million /3 . 0.60 3 4 

Samarium- l 46 100,000,000 yr 0.000024 a 2.5 - -
Sarnarium-151 90 yr 27 p . 0.020 <0.001 

Selenium-79 650,000 yr 0.070 p - 0.056 -
Strontium-90 29 yr 140 p - 0.20 -
Yttrium-90 64 hr 550,000 /3 - 0.94 <0.001 

I 
L 



/-/1111 1cm Health Fuel .% eel 

Specific 
Isotope Half-Life Activity 

(Ci/g) 

Technetium-97 2.6 million 0.0014 

Technetium-98 4.2 mill ion 0.00088 

Tcchnetium-99 210,000 0.017 

Thorium-229 14 billion yr 0.0000001 I 

Radium-225 15 days 40,000 

Actinium-225 JO days 59,000 

Francium-221 4.8min 180 million 

Astatine-217 0.032 sec 1. 6 trillion 

Bismuth-213 46min 20million 

Polonium-213 (98%) 0.0000042 sec 13,000 trillion 

Thallium-209 (2%) 2.2 min 410 million 

Lead-209 3.3 hr 4. 7 million 

Thorium-230" 77,000 yr 0.020 

Thorium-232" 7,300 yr 0.22 

Tin-121 m 55 yr 54 

Tin-121 (78%) 27 hr 970,000 

Tin-126 250,000 yr 0.029 

Antimony-126 12 days 85,000 

Tritium (H-3)" 12 yr 9,800 
Uranium-232 72 hr 22 

Oranium-233 160,000 yr 0.0098 

Uranium-234" 240,000 yr 0.0063 

Uranium-235" 700 million yr 0.0000022 

Thorium-231" 26 hr 540,000 

Uranium-236 23 million yr 0.000065 

Uranium-238" 4.5 billion yr 0.00000034 

Thorium-234" 24 days 23 ,000 

Protaclinium-234m" 1.2 min 690mil/ion 

Zirconium-93 1.5 million yr 0.0025 

Niobium-93m 14 yr 290 

CP..I..C. >JO • .).~<:;A()-v-.f"\?- f..l'N(.-f"lt~ 0C>DD3, '(l.{.-/ D 
p., <rrf\c.M. ~ Pl 1 PPi &e p. - 4 

A/1,'L. July 2UfJl 

Decay 
Radiation Energy (Me VJ 

Mode Alpha Beta Gamma 
(a) (/J) (r) 

EC - 0.0056 0.01 I 

p - 0.16 1.4 

p - 0.10 -
(l 4.0 0.012 0.0013 

/3 - 0./J 0. 014 

a 5.8 0.022 0.018 

a 6.3 0.010 0.031 

a 7.1 <0.001 <0.001 

a, /3 0.13 0.44 0.13 

a 8.4 - -

/3 - 0.69 2. 0 

/3 - 0.20 -

a 4.7 O.D15 0.0016 

a 4.9 0.12 0.096 

p, IT - 0.035 0.0049 

p - 0./J -
~ - 0.17 0.057 

p - 0.28 2.8 

~-
.. 

0.0057 - -
a 5.3 0.01 7 0.0022 

a 4.8 0.0061 0.0013 

a 4.8 0.01 3 0.0017 

a 4.4 0.049 0.16 

p - 0.17 0.026 

a 4.5 0.011 0.0016 

a 4.2 0.010 0.0014 

p - 0.060 0.0093 

p - 0.82 0.012 

~ - 0.020 -
IT - 0.028 0.0019 

This table summarizes key radioactive properties of selected radionuclides and their associated decay products (for 
which information is presented in italics). Values are given to two significant figures. See the radionuclide-specific 
fact sheets for further information. EC= electron capture, IT = isomeric transition, Ci = curie, g = gram, and MeY = 
million electron volts. A dash indicates that the entry is not applicable, and an "n" indicates that the isotope exists 
naturally in the environment. (See the companion fact sheet on Radioactive Properties, Jn1ema/ Distribulion, and 
Risk Coefficients for an explanation of terms and interpretation of radiation energies.) 
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2 

3 

] .. 4 
~ 

5 

6 

7 

Group• 

1/1 
-i-

H 
1.008 

3 
Li 

6.941 

II 
Na 

2'2 .99 

19 

K 
39.10 

37 
Rb 

85.47 

55 
Cs 

132.9 

87 
Fr 

(223} 

II/2 
4 

Be 
9.012 

12 _,, 

Mg 
24.31 3 

20 21 

Ca Sc 
40 .08 44.96 

38 39 
Sr y 

87.62 88.91 

56 57 
Ba La 

I )7 .J IJ8.9 

88 89 
Ra Ac 

(226.0) (227) 

[il~ _tomic number 
' 

Atomic mass 

Vlll/18 - 2 
He 

Ill/13 IV/14 V/15 Vl/16 VII/17 4.003 

5 6 7 8 · 9 10 
B C N 0 F Ne 

10 .81 12 .01 14.01 16.00 19.00 20.18 

Transition Elements 
.f1 

14 15 16 17 18 
Si p s Cl Ar 

4 5 6 7 8 9 10 11 12 26.98 28 .09 30.97 32.06 35 .45 39.95 

22 23 24 25 26 ./ 27 28 29 / 30"' 31 32 33 34 35 36 

Ti V Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr 
·47.90 50.94 52.00 54 .94 55 .85 58.93 58 . 70 6) .55 M .38 69 .72 72 .59 74 .92 · 18 .96 79.90 83 .80 

40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 
Zr Nb Mo Tc Ru Rh Pd Ag Cd In - Sn Sb Te I Xe 

91.22 92 .9 1 9.1 .94 (98) IOI.I 102.9 106.4 107.9 I 12.4 I l•.8 118. 7 121.8 127 .6 126.9 I) 1.3 

72 73 74 75 76 77 78 79 80 81 82 83_ 84 85 86 
Hf Ta w Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn 

178 .5 180 .9 183.9 186.2 190.l 191.2 195. 1 197 .0 200,6 204.4 207.2 209.0 (209} (2 10} (222) 

104 105 106 107 

Lanthanides 

~ 58 
59 60 61 62 63 64 65 66 67 68 69 70 7 1 

Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu 
140.1 140.9 144.2 (145) 150.4 152 .0 157.3 158.9 162.5 164.9 167.3 168.9 173 .0 175 .0 

7 

Actinides 
90 91 92 93 94 95 Ill, 97 98 99 100 IOI 102 103 
Th Pa u Np Pu Am Cm Bk er Es Fm Md No Lr 

232.0 (231} 238 .0 (244} (242) (243) (247} (247) (251} (252) (257) (258) (2591 (260) 

•The main groups arc numbered I 10 VIII following accepted practice , but the dist inction between A and B groups has ool been 
made because oflhe confusion that has been created by the differences between European a.rid American practice in !hi, respect . 
Recently, the American Chemical Society and the International Union of Pure a.od Applied Olemistry recommended a revised sys
tem in which the groups arc numbered consecutively from I to 18 as shown here . Because it may be some time before this revised 
numbering system becomes widely accepted we have not adopted it in the main body of the text. 
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PROJECT : WTP 
J OB NO.: 24590 

CALC NO.: 24590.WTP-M4C-FRP-00003 
SHEET REV: 0 

SHEET NO.: C-2 

A B C O I E F I G H 

__.1 T~lc C-1 FRPOl Stream Re l"t ___ __j_ __ ___ =_j_--~ ------! ___ ___ _ 
3 Stream Nuinbcr: FRl'Ol ____ "=t ' 
4 Strca,n Na,ne ; - : __ Waste fud frOffl l>OE to LA"'!'!•~Dt --=---- · ---=-~~~ -~ _J__--= 
5 eo,,fi4urotion: MIIQ- 0!5-0049 .ocPftf --l- , 
6 R\ln t)ate I TiM : --- 12l1•/zooe - I =•2:2~ PM --'-~--,-., -- _ _ )_ ---- ---- - -:- --+ -=----
7 Run Dcrta File: : H·\ACM •3 1\MRQ 0!5 0049\MRQ..0!5 0049A Smam• er,, -;-- i _ -j---:~ = , :~ 2: --~~~~~~ j -_ -! ~- T =i~ 

74"MauFlaw !~:: L~! _ _____ -_~___ --1----····- .----- 1 ----~--- -+--
~ ~E~:. f~~ ;? ,,:==7::~=:· ~=~------r-:t - l==== 
~l~f: Ifil~E ;t -- -~,~~---:----~=ffi~=+== 
24 Tolal AclMTv 2.26E+OO Ci/I.. 

i,.;~====--+---==""-=-+---"=--'----·--+------- -~-- - ·--, -- ------ -'-----
2~ ' . --f---·-
28 co,.,-nt Aoucous Cotna Solid CoinD 6as•CNS (1) ! Total CoPftD 
27 l/ftlt 1110I/L Lb/aol Lb/~ U,/dav MOl/l U,/rinv L.b/dav ml/clay 
2H Total 6 .19E+<l1 1.03E+01 8.09E>04 O.OOEH)O O.OOE+OO O.OOE+OO 6.09E+04 2.77E+01 3.20E+02 
29 IAn' 3.HE-05 2.85E-05 U!!lE-01 0.00E+OO O.OOE+OO 0.00E+OO 1.69E-01 7.B9E-05 8.89€-04 
30 IAJ•' 3.84E-01 8.84E-02 5.12E+02 O.OOE+OO O.OOE+OO 0.00E+OO 5.12E+02 2.33€-01 2.70E+OO 

l-3""1'-fC,,..::c_., ____ -¼-_,_.40_E_-04_-+_a_,7_3_E_-0_s_t-~5~_,~e~E~-0~1-t-__ o_._oo_E_+_oo __ -+ ___ o_.oo_E_+_oo __ -+-,o:-.ooe=_•_oo_+-_s_1a...,E,...-_01_+-_ 2.~se-04 +-~2~.7~2~E~-03~ -1 
32 B" 2.32E-03 2.09E-04 1.24E+OO O.OOE+OO O.OOE+OO O.OOE•OO 1.24E+OO 5.84E-04 

i,-:a:a.+==--,- ----¼------+---,.,..--+-----+----=--=---+-----=-=,.,..---+----=-=-+- -=-=---t--=~-t-
33 9a•2 2.91E-05 3.34E-05 1.98E-01 O.OOE+OO O.OOE+OO O.OOE•OO 1.9BE-01 

6.52E-03 
8.99E-05 1.04E-03 --+------1 

1-34=-.,Bi=-··-:':----+-=3.:.,.43E~ __ -05:..:....-t---:5:-.99:-:E:--05:-:--+----'3"'.5:.::5-=E..:-0:..;1_1-__ o::-.700E=•-=OO--- -t---::o . ..,OOE=+OO=---t---:o:-.OO=E:-+-c,00::---+---:3:-.::c55::E:---::01=--+--"1.=-8.:..:1E:..·.=-04.c... --1--..:.1.==-a1E=--OJ=--
35 ca•' 1.98E-03 8.61E-04 3.92E•OO O.OOE+OO O.OOE•OO O.OOE•OO l .92E• OO 1.78E-03 2.06E-02 

36 Cd'' 5.41E-05 5.07E-05 3.01E-01 O.OOE+OO O.OOE•OO O.OOE•OO 3.01E-01 1.37E-_~ 1.58E-03 

37 Ce'' 6 .69E-05 7.83E-05 4.84E-01 O.OOE• OO O.OOE+OO O.OOE+OO 4.64E-01 2.11E-OA I 2.44E-03 

1--3a-+c'"'r _ _ ___ t-_e_.1_1_e_-0_2_ +-_1_.e,...2_E_-0_2_ t-_1_.oa_E_+o __ 2'-t-- - o_._00_8=-=00-,--- -+--_,,o...,.ooe_,,+00-----+--o_.ooe ____ •_oo_+-_1_.oa--:-::E:-+0---2---t_ 4 __ 92E-02 s .a9E-01 
39 CO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO • 1 O.OOE+OO 

1-"'40::+C:..:0:..,2c,.----+--=O--.OOE..:..:::_+OO'--'--t--O--.OOE..:..=_+oo:..::....-+-_.::o.:..:·OO=E--+00=-+--o::-. .,,oo::"'.E:-+-::OO-:---t---,,o-::.007E::-+--:OO:-::--_-+--:O:-.OO=E:-•.,,oo-+-:-O:-.OO-:-:E:-+-:OO-:-+---O"-.OOE=:..•.;:OO::...... 0.00E+OO 
41 co,·' 3.07E-01 1.54E-01 9.10E+02 O.OOE+OO O.OOE+OO O.OOE•OO 9.10E..02 4.14E-01 4.79E+OO 

1-•.:..:2=C:;:.r_' ____ 4-_...c9 __ .1..c9.;;;E---0--3_t-_3_.99.....:;E_-0_3_t-==-2:.::.36E=•..;0:..;1-ll----o_.OO_E_+OO ___ +-_ _ o_._OOE_•_oo __ -+_o_.OOE __ •00_-+_2_.36_E_+0_1_-I_ ..:., ·:.::0--7E=--0..:.._2 __ ._ .:..:1.=24.:..:E=-·-=-01'--I 

1-•.:..:3=Cuc.=....''-----+--5_.3_5_E_-o_s_t-_2_.84_E_-0_5_t-_1.:..:.68E-=--0~1-lt---O-.OO-E_+_oo __ -+ __ o_._ooe_+_oo __ -+_o_.OOE __ +oo_-+-1_.61l_E_-0_1_+- __ 7.:..65:.::E:...-05:..=-..-+-_.::8.;;;85E= ·-=-04'--

l--44'"+F-- ----+- 2-.4-7_E_-0_2_+-_3_.9_1_E_-o_J_+-_2_.3_2_E_+0_1_t-__ o._OOE_+_OO __ -+ ___ o_.OOE_+_oo _ _ -+_o,...OOE=:-•-00_+-_2_.3_2...,E,...•_o_1---t _ _ 1._05€=·..:.02~ ___ 1..;.22E-=..;·0--1--I 
45 Fe•' 1.39E-03 6.48E-04 3.84E+OO O.OOE+OO O.OOE+OO O.OOE+OO 3.84E+OO 1.75E-03 2.02E--02 

i,_;:;46"-f'H.;,2:.:0 ____ -+--=5--.2:.,:4.:::E_+0:..1:......-t--,7--.88~E_+OO;;.;;_-t-__;4.:..:.68=E-•04:..:...+--o:-·-:-OOE=-•--00-::---+---:-o-::.OO-:-E=-•--:OO~--+--:o:-.OO=E:-+700=-+--·=-·68:-:::E:-•-:04=-• - --2"-. .:..:13:..:E:..+.;:0.:..1-+- 2.46E•02 
47 H,O(b) O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE +OO O.OOE+OO O.OOE+OO O.OOE+OO 

.,_48=-i:.H--·-----it--o_.ooe_+00 _ _ +-_o_.ooe __ •oo_-+--"o.:..:.OOE=•--oo:..:c..-¼---o-.ooe--•-oo _ _ -+ ___ o._ooe_+_oo __ -+_o_.oo_E_•_oo_ +-_o_.ooe __ +_oo_+---o'-.oo= E=-• -=-oo=- ~1---=-o--=-OOE=•..:ooc:..._, 
49 HCL O.OOE+-00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE•OO 

1-50:::::.f:.H:..:C:..:0:..:~:....-- --11-.:.0:..:.00E..:..:::+00....:..:_-1---..co--.ooe=-•OO:..::....+_.::O;.:.OO;;:cE:.•...:OOc.=....+--o'-.OOEc.c..;:-+---OO.;.__• __ :-o.-:-oo::-E:-+--:OO-::---t----:O--:.OO:-:-::E:-•OO-:-:-• --'oc'-.OO~E,..•.,,oo=-• - -'O:.::.OOE=:..+OO=-+ ·· O.OOE+OO 
1-5:::.14H:..:2:.::C:.::0:.::3 ___ -+ ___ o;.;.OOE..:..:::+OO....;;..;:-+---::o __ .oo=E_+OO:-::--+----"o.:..:.00c:.E:.•--00:..:c..+--o:-.OO=E:-+-::OO=--• --O::-. .,,oo::"'.E:-+-::OO-::---t----:O--:.OO=E,..•OO=-• ---:O--:.OOE=:-•-,,00=-• -- -0-.00E_ +OO _ _ ~_O._OO_E_+OO _ _, 

l-5"'2'+-H;.;.F-.-- ---jl--::O--:.OOE=•--:00-::--t----:O--:.OO=E--:•OO-=-+-"O.:..:.OO..:.E=-•--OO:..:c..+--,O:-.OO=E=-•-=00=--• --0::-.700::CE:-+OO-:::: _ _ t--::O--:.OOE=:-•::cOO::-t-:-o:-.oo=E:-•::-00:-1- _o_.OOE_ +OO _ _ _ ~O.OOE•OO 
53 Ha·• 5.60E-05 9.38E-05 5.56E-01 O.OOE+OO O.OOE•OO O.OOE+OO 5.56E-01 2.53E-04 2.93E-03 

1-54"--1-H_N_0..:'1-----'t--o_.ooe_+_oo_-+_ o_.OOE_+_oo_-+_o_.oo_E--•_oo_-¼-__ o,....oo.,..,..,e,...+..,oo __ -+ __ o_._ooe_+_oo __ -+_o_.oo=E,..•_oo_+-_o_.OOE_,..•_oo_-1-o.ooe+oo _o.ooe+00 
55 K• 1.31E-01 4.28E-02 2.54E+02 D.OOE+OO O.OOE+OO O.OOE+OO 2.541:+02 1.15E-01 1.34E+OO 

l--'+'---,-----¼------+- ---::-,---t---~---1--- :--:-:-:-----+-----=-=---+----::--:--+--=---t--~~-+-~=~ -=---i 
~~'-f!:L~a~·'- ----+-'1~.4..;;8.:::E-'-05'-'---t---:1 __ .7~2~E---0~5-+---'1~.02=E_,-0~,-1---o-'_~QO~E~•~OO.;.__-+---,-o·-=OO-=-'E=-•-=OO-=---+---:o--:.OOE=:-•.,.oo::-t--,--·o:..2~E=-·0:-1_~ __ 4_.~_ E_-_~ ___ 5.~3-'~~-~04~~ 

57 u• 4.20E-04 2.43E-05 1.44E-01 O.OOE+OO O.OOE+OO O.OOE+OO 1.#E-01 8.SSE-05 7.59E-04 

~ lu,,2 4 .42E-04 8.!lBE-05 5 31E-01 O.OOE+OO O.OOE+OO O.OOE+OO S.31E-01 2.41E-~ 1' 2.79E--03 

l-""59-M:.::n--''- - ---+-4_.7_9_E_-04_-+_ 2_.20_E_-o_,_ ~~1'-'.30E=•--OO:..:c..-¼--- o_._OOE_+_oo _ _ -+ ___ o._oo_E_+_OO __ -+_o_.OOE __ •00_ -+_1_.JO_E_•_OO_+-_;c5.~ +---6"-'.8:.::5E.:....:-Oc=.3-1 

1-60;;.;;.~M:.::nO=-· ----¼-- o_.OOE __ +OO_-+_o_.OO_E_+oo_-+-_.::O.:..:.OOE=•--OO:..:c..-¼---o_._OOE_•_OO __ -+ __ o_._OO_E_+_oo __ -+_o_.ooe __ •OO_-+_o_.oo_E_•_OO_+-~O"-.OO=Ec.•.ccOO:.. 0.00E+OO 

1--61.;+N,-=------¼--o_.ooe __ +oo_-+_o_.OO_E_+oo_-+-'O.:..:.OOE-=-•OO:..:....-¼---o-._OO_E_•_OO __ -+ ___ o._oo_E_+OO ___ +-_o_.OOE-,_+_oo_ +-_o_.OOE __ ._oo_+-~o;_.OO= E=-+OO-=- 1 0.00E+OO 
62 Na· 4.00E+OO 7.67E-01 4.55E+OO O.OOE+OO O.OOE+OO O.OOE+OO 4.55E+03 2.07E+OO I 2.J!lE+01 

63 NH3 2.82E-03 4.01E-04 2.38E+OO O.OOE+OO O.OOE+OO O.OOE+OO 2.38E+OO 1.08E-03 I 1.25E-02 
- = '--'-'-+- ·---· -

~ NH4+ 0 .00E+OO 4.01E-04 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE-00 O.OOE•OO O.OOE+OO O.OOE•OO 
65 Ni., 7.32E-04 3.59E-04 2.13E+OO O.OOE•OO O.OOE+OO O.OOE+OO 2.13E +00 9.66E-o-i-.~~ E-02 

t-66-tN-:-:0:-- ---t--=o_,OO=E-• OO:--+--:o-:.OO=E_•OO_ -+_o-'.OO~E_+OO~ -¼---o-._oo,..,E,...•..,oo-,-- -+--_,,o . ..,OOE=+OO-:-:--+---:o:-.OOE=:-• .,,oo::-+-- o_.OO-:-:E:-•.,.oo_+-_o~.OO~ E~•_OO_,, .. O.OOE•OQ._ 
t-67-+N_0..:'1------¼--o_.OOE __ +oo_-+_o_.OO.....:;E_+OO:..::....-+-=O.;;:.OO=E--+00:..:....-1---0'-'._oo_E:._+00 ___ +-_ _ o._ooe...;;_•_OO _ _ -+_o_.oo_E_•_oo_+-_o_.OOE __ +OO __ <L_OOE • 00 • -'o"-.OOE= c.•00=--

t-68'-TN_O~,,~- - ---t-_e_.J.4_ E_-o_,_+-_3_.2_o_E_-0_1_+--'1-".90=E_+0:..:31--._ __ o_._oo_E_-oo ___ +-__ o._oo_E_•_oo _ _ -+_o_.oo_E_+_oo_ +-_1_.90E _ _ •_o_3-+~ e .~-01 _ 9.99E+OO 
69 NO," 1.13E+OO 5.83E-01 3.46E•03 O.OOE• OO O.OOE+OO O.OOE•OO 3.461:+0l 1.57E+OO ...• 1.82E+01 
70 O, O.OOE+OO 0.00E•OO O.OOE+OO 0.00E•OO O.OOE+OO O.OOE • OO O.OOE+OO O.OOE+OO O.OOE+OO 

..... 1,~o~-- ---- .---o_.OOE-'_•OO--+--'o __ .OO;_;_;;E_+oo'-'---+-=O.:..:.OO=E--•00=--1-- -0'-'._00_E:..•...cOO __ -+ ___ o ._oo_E_•_OO _ _ -+_o_.OOE __ +_OO_+-_o_ooe __ . _oo_+ · o_.oo_ E_+_OO_ ~ _ o_.OOE_ •.QQ_ 
72 OH. 2.53E+OO 3.59E-01 2.13E+03 O.OOE+OO O.OOE•OO O.OOE+OO 2.13E+03 9.68E-01 J .12E+01 
73 OH/bl" O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE•OO O.OOE+OO O.OOE+OO O.OOE+OO 
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A 8 C 0 E F 

7• Pb., 1.96E-04 3.39E-04 2.01E+OO O.OOE+OO O.OOE+OO 

75 Pd•' 1.52E-05 1.35E-05 8.00E-02 O.OOE+OO 0.00E+OO 

78 PO;' 1.57E-02 1.2•E-02 7.37E+01 O.OOE+OO O.OOE+OO 

77 Resin O.OOE+OO O.OOE+OO O.OOE+OO 0.00E•OO O.OOE•OO 

78 Rh., 1.•7E-05 1.26E-05 7.•8E-02 O.OOE+OO O.OOE•OO 

79 Ru·3 2.18E-05 1.84E-05 1.09E-01 O.OOE+OO O.OOE•OO 

80 le .. O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
81 Si02 2.96E-03 1.481:-03 8.IIOE+OO O.OOE+OO O.OOE+OO 
82 SiO • O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO D.OOE+OO 

83 so, O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

84 so ·' 3.74E-02 3.00E-02 1.78E+02 0.00E+OO O.OOE+OO 

85 s,•l 8.95E-06 5.08E-06 3.01E-02 O.OOE•OO O.OOE+OO 

86 Suaoso O.OOE+OO O.OOE+OO 0.00E+OO O.OOE +OO O.OOE+OO 

87 r, .. 2.4-4E-05 9.75E-06 5.78E-02 O.OOE+OO O.OOE+OO 

88 zn·2 9.13E-05 4.98E-05 2.95€--01 O.OOE+OO O.OOE+OO 

89 f7,•• 6.74E-05 5.13E-05 3.0•E-01 O.OOE+OO O.OOE+OO 

90 I 
91 ColllDOM"t! 1.,.,, ... ..,, C-c SolidC<NN> 6ascous 
92 Unit n,ol/L U,/aal Lb/dmv I.hi-.. mol/L 
93 Total 1.58E-02 1.16E-02 6.88€,0I O.OOE+OO O.OOE,00 

94 ,r_o -l. 1.58E-02 1.16E-02 6.88E+01 O.OOE+OO O.OOE+OO 

95 Fonnale O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO 

98 Acetate O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO 0.00E+OO 

97 G,._.,,..,e O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

98 IDA O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

99 C~rate O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO O.OOE•OO 

100 HEOTA O.OOE+OO O.OOE+OO O.OOE•OO O.OOE+OO O.OOE+OO 
101 EOTA O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE +OO 
102 I 

103 Rad. Co,np ,_...._... Rod. Coo,p Solids Rod. Co.,p (I) 
104 UNt CI/L Ci/&w U,/doy CVL Ci/dmv 

105 Total 226E+OO 5.08E•04 2.65E+o1 O.OOE+OO 0.00E•OO 

10! 241Am 2.98E-04 6.69E+OO 4.30E-03 O.OOE+OO O.OOE+OO 

107 ll"Am 1.95€-07 4.37E-03 4.83E-05 D.OOE+OO O.OOE•OO 

108 "c 6.09E-06 1.37E-01 6.75E-05 O.OOE+OO O.OOE+OO 

109 l<Dco 4.00E-05 8.97E-01 1.75€-06 O.OOE+OO O.OOE+OO 

110 "'cm 3.22E-08 7.22E-04 3.15€-06 O.OOE+OO O.OOE•OO 

111 "'cm 7.61E-07 1.71E-02 •.851:-07 O.OOE+OO O.OOE+OO 
112 137Cs 2.17E+OO 4.87E+04 1 Z•E+OO O.OOE+OO O.OOE•OO 
11: 1•'2~. 2.24E-06 5.03E-02 6.38E-07 O.OOE+OO O.OOE•OO 

11• "'Eu 4.65E-04 1.04E+01 8.51E-05 O.OO E+OO O.OOE+OO 
115 ''°~u 1.3-4E•04 3.02E•OO 1.37E-05 O.OOE+OO O.OOE+OO 
118 ,.., 5.19E-05 1.17E+OO 2.87E-07 O.OOE•OO O.OOE+OO 
117 ,,., 1.86E-07 4.17E-03 5.21E-02 O.OOE+OO O.OOE•OO 
118 ..... 7.20E-04 1.62E+01 6.27E-04 O.OOE+OO O.OOE•OO 
119 mNn 2.36E-07 5.JOE-03 1.68E-02 O.OOE+OO 0.00E+OO 
120 231p,. 1.33E-06 2.99E-02 3.85E-06 O.OOE+OO 0.00E+OO 
121 ....... 1.84E-05 4.14E-01 1.47E-02 O.OOE+OO O.OOE+OO 
122 -.,,, 4.7a.E-08 1.07E-01 1.04E-03 O.OOE+OO O.OOE+OO 
123 1~•.,,, 1.00E-04 2.25E+OO 4.62E-05 O.OOE+OO O.OOE+OO 
124 Ng., 5.0BE-10 1.14E-05 6.36E-06 O,OOE+OO O.OOE+OO 
125 ,Q_C:h 2.77E-04 6.22£+00 1.32E-05 0.00E•OO 0.00E+OO 
126 1 ' <:m 3.89E-03 8.74E+01 7.32E-03 O.OOE•OO O.OOE+OO 
127 •»~- 4.41 E-06 9.90E-02 1.92E-02 O.OOE+OO O.OOE+OO 
128 -c:, 8.64E-02 1.94E+03 3.10E-02 O.OOE+OO O.OOE+OO 
17' -·, 7.67E-04 1.72E•01 2.Z•E+OO O.OOE+OO O.OOE+OO 
130 ""n, 7.17E-09 1.61E-04 3.22E+OO O.OOE•OO O.OOE+OO 
131 ZIJ I 2.39E-07 5.36E-03 1.23E-03 O.OOE+OO O.OOE+OO 
132 l>< I 1.70E-07 3.81E-03 1.35E-03 0.00E•OO O.OOE+OO 
133 = , 6.68E-09 1.SOE-04 1.53E-01 O.OOE•OO O.OOE•OO 
134 -, 1.14E-06 2.57E-04 8.76E-03 O.OOE+OO O.OOE+OO 
n., ..,., 1.32E-07 2.971:-03 1.95E+01 O.OOE•OO O.OOE+OO 
136 1 Al radionucides in 0aseou11tream1 are a.ssumed to exist a.t solk:I paniculate. i 

G 
D.OOE+OO 

0.00E+OO 

O.OOE•OO 
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I 

! 
U,/-., 

O.OOE,00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE•OO 
O.OOE+OO 
0.00E+OO 
0.00E+OO 
0.00E+OO 

I 

Lb/dav 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
O.OOE•OO 
O.OOE•OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OD 
O.OOE+OO 
O.OOE+OO 
0.00E•OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE•OO 
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0.00E+OO 
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JOB NO.: 2<4590 
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H I I J 
2.01E+OO 9.15E-04 . 1.06E·9L 
8.00E-02 •. 3 .6•s~ '. •.21 E-04 
7.37E•01 3.35E-02 3.88E-01 
O.OOE+OO O.OOE•OO~ OOE• OO -
7.48E-02 3.•0E -05 - ~ E-04 - · 
1.09E-01 4.96E-05 5.74E-04·-
O.OOE•OO 0.00E+OO O.OOE+OO 
8.80E+OO 4.00E-03 I 4.63E-02 
O.OOE+OO OOOE+OO ·---~ 

1 0.00E+OO_ 
0.00E+OO O.OOE~ O.OOE+OO 
1.78E•02 . 8.09E-02 _ .. 9.36E-01-

3.01E-02 1.37E-05 1.59E-04 
0.00E+OO O.OOE+OO O.OOE+OO 
5.78E-02 2.83E-05 . 3.04E-04 
2.95E-01 1.34E-~~--1.55E-OL 
3.04E-01 1.38E-04 I 1.60E-03 ·---·-

. 
Total C-p 

Lb/-.. ·- - ·- ~-----
Mt/d1r._..__ g/HC 

6.88E+OI 3.IJE-02 3.82E-01 
6.88E+01 3.13E-02 3.82E-01 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE•OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
0.00E+OO O.OOE+OO 0.00E•OO 
0.00E+OO O.OOE•OO 0.00E+OO 
O.OOE+OO 0.00E+OO O.OOE+OO 
0.00E+OO O.OOE+OO O.OOE+OO 

Total Rod. Comp (I I 
Ci/L Ci/dov Lb/dov 

2.26E+OO 5.08E+04 2.65E+01 
2.98E-04 6.69E•OO 4.JOE-03 
1.95E-07 4.37E-03 4.83E-05 
6.09E-06 1.37E-01 6.75€-05 
4.00E-05 8.97E-01 1.75E-06 
3.22E•08 7.22E-04 3.15E-08 
7.61E-07 1.71E-02 4.65E-07 
2.17E+OO 4.87E+04 1.24E•OO 
2.24E-06 5.03E-02 6.38E-07 
4.65E-04 1.04E+01 6.51E-05 
1.3-4E-04 3.02E•OO 1.37E-05 
5.19E-05 1.17E+OO 2.67E-07 
1.86E-07 4.17E-03 5.21 E-02 
7.20E-04 1.82E•01 6.27E-04 
2.36E-07 5.JOE-03 1.66E-02 
1.33E-06 2.99E-02 3.65E-06 
1.S.E-05 4.14E-01 1.47E-02 
4.78E-06 1.07E-01 1.04€-03 
1.00E-04 2.25€+00 •.82E-05 
5.06E-10 1. t4E-05 8.36E-06 
2.TTE-04 8.22E+OO 1.32E-05 
3.89E-03 8.74E+01 7.JZE-03 
4.41E-06 9.00E-02 1.92E-02 
8.64E-02 1.94E+03 3.10E-02 
7.67E-04 1.72E+01 2.24E+OO 
7.17E-09 1.61E-04 3.22E•OO 
2.39E-07 5.36E-03 1.23E-03 
1.70E-07 3.81E-03 1.35E-03 
6.68E-09 1.SOE-04 1.53E-01 
1.1•E-08 2.57E-04 8.76E-03 
1.32E-07 2.97E-03 1.95€+01 
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A B C D : F G H I J 

...1 J::able C-2 FRP14 Stream Report! L--- _! ___ -= 1 ··----··~==-----=r __ = 
'"7~-: :~~r:f"____ :.1

,: fnd from C>OE--::-Jw~;;d ·Ru•i . ·---· - ----·-- - ··· ,.- -- ±' --
.2..-~nfig&ratioo: MRQ-0~-0049 .ocmf ' ·--·· · ! ·--- ·---,-·--,-- -- -- · 

s Run Oat•/ Time : 12/14/2005 - 1:4Z :2(Prj-· ·---· r--·· · ----21=-· -- ----
: :::· ,., '. ••• "·"::· " • .,_,,_,..1-:" l" .;~F-=1=-~~~-t~~~ 

11 Density 1.2SE-+00
8 
o/T,cmU/h·', does ·n-.,----==r-t inclo~solidphase )_=------i----+-+-----~==t= __ +- _±=

1 

___ __ _ 

12 Enthalpy -2 .66E+07 --·---t--
13 Mass Flow 4 .76E+03 Lb/hr · ·---+------=t-=--= : 3--= ll ;;;:,. ~~1~1 £~ =-:.~~:::;J===_t-:4%~=~--3----+--_------~ 

19 Pressure 1.00E+03 mbar -- -----,- =7----·-+ =-t== ----
r: ~~:~ t~!~ ;! -~~J=-_: · --=-WE=-~ 
i: =:~ A::•:_ C~l I ·-::,~-i~ - Tot~ C- . =:::=+== __ ~ 
27 Unit mol/l lb/qal U,/d4v Lb/""" mol/L Lb/dav Lb/day mt/day IIIHc 
28 Total ll .14E+01 1.02E+01 1.06E+05 5.05E+03 O.OOE+-00 0 .00E+OO 1.11E+05 S.04E+01 S.83E+02 
29 An" 3.17E-05 2 8SE-05 2 .96E-01 3.50E+oO O.OOE+OO O.OOE+OO 3.BOE+OO 1.73E--03 2 .00E--02 
30 Al"' 3.B<IE-01 8.B<IE-02 8.97E+02 4 .93E+02 O.OOE+OO 0 .00E+OO 1.39E..03 6 .32E--01 7.31E+OO 

31 As•> 1.40E-O• 8.73E-05 9.06E.01 2.20E-01 0.00E+OO 0 .00E+<lO 1.13E+OO 5 .12E-O• 5.92E-03 
·----

32 9•> 2.32E-03 2 .09E-04 2.17E +00 3.00E..00 O.OOE+OO O.OOE+-00 5. 17E+OO 2 .35E-03 2.72E--02 

i,_;3;;,;3'-l-'B"'a~·
2 
____ -+_ 2_.9_1-::E:--0_5_ +-_3:-.:-34:-:E:--0:-5:-+--"3 . ...;.•..:.6E=-.0=1 -1-3_._20_,E-,+o_o-11--0--:.o_o=-E+_o_o_t---:O--.O--:O-:::E_+_oa_+-_3...,.5::-:5--:E:-+_oo_+- 1.61 E-0] I . 1.67E-02 

3-4 er' 3.•3E-05 S.99E-OS 6 .21E-01 1.67E+01 O,OOE+OO O.OOE+OO 1.73E..01 7 85E-0:3---r- 9.09E-02 

35 ca •::z 1.98E-03 e.81E·04 6.e5E+oo 1.92E+o1 o.ooE+oo o.ooE+oo 2.60E+o1 ·---,-.1-eE~ 1.J7E+-01 

l--'-36"-+C'"'d'-·.,..2 ----+--5_._4_1 E_-0_s_ ...... _5._0_1E_-_o_s---1r--5_.2_1=-E-'-0_1---11---1_.1_1E_ +_o_1_ t-_o_.o_o_E_+_oo_+-_o_.o_o_E_• 0_0--t_1_.2_3_E_+-0_1--1r--5 __ 5 __ s ..:.E-0~ 3 s .•SE-02 __ 
37 Ce' ' 6 .69E-05 7.83E-05 8.12E-01 4.01E+OO 0.00E-+00 O.OOE+OO •.82E+OO 2.19E-03 2.53E-02 
38 er 6 .17E-02 1.82E--02 1.89E+02 3.93E+OO O.OOE+OO O.OOE+OO 1.93E-+02 8.79E-02 1.02E+OO 
39 CO O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+-00 0.00E+OO O.OOE-+00 

l--'-•o-c_o,....:..,~---+--o_.o_o_E_+_o_o---1_0_._oo_E_+_o_o__,r--o.'-o_o=-E•_o""o___,1---0-.00-e +_o_o_.__o_.o_o_e_+_oo_+-_o_.o_o_E_+_o_o--f_o_._oo_e_+_o_o---1~-'-'o . ..:.occoe=-•...:ooc:...-+---=0000E+00 

i,_;•.:..1~c:..:o'--!, ,'-·
2 
____ +-_3..:..o.:..1 .... e.:..-0_1_+-_1_._S•_E_-_0_1 -1-.:..:, ·.a.59"'E=-+-....:o..:.3-1-4-·..:.40.:..E=-•.:..o-=2-11--o--.o-o..:.E_+o.:..o_t-_o..:..o_o-=e-•..:.oo'--+--2.:...o..:.3 .... E..:.+_03_+- 9.24E-01 

42 Cr'' 9 .19E-03 3.99E-03 •.14E+-01 9 .96E+OO O.OOE+-00 O.OOE+OO 5.13E+01 2.33E-02 
1.07E+01 

2.70E--01 
43 cu•2 5 .35E-05 2 .84E-05 2 .9SE-01 1 .36E+OO 0.00E+-00 0 .00E+OO 1.66E+OO 7 .53E-04 6.72E--03 

1--c.+~ ----------t-----:-----1-------11--::----:-----11-------+-------c--+----:----t--- ----+~- ~~---
44 F. 2.47E-02 3 .91E--03 4.06E+01 7.13E+ot O.OOE+OO 0.00E+OO 1.12E+02 5.0SE-02 5.88E-01 

i,_;4.:..:5:.+:.F-=e~•l-----+-1 __ .3_9_E,...•D_3_+---:6:-.-•8--:E:-•-04_+-_6"-'.'-72=-E=-•-'O-'-O-l'-:-s . ..,.o9-:-E:-+-0...,2-ll--o_.o..,.a=-E+o....,.,o_t-_o_.oo--::E_..o_o_+---5--.1-5-:E:-+--:02_+-_2:..·..:.34-"E=-·..:.0.:..1-1-:e;2-..:.7 .:..:1 E:..•....:0::..0 _ 
46 H, O 5 .20.E+-01 7.81E+OO 8.11E• 04 0 .00E+OO 0.00E+<lO O.OOE+OO 8.11E+O• 3.68E+01 06E+02 

1-4..:.7-+H-'2_0.,_(b..:.) ___ -+_o_.o_o_e_+_oo_-+-_o_.o_OE_+_oo_-+-_o...:·..:.oo""'E=-•...:o..co--1_0_._ao_E_+_oa_-+-_o_.o_o_e+_oo_-+_o_.oo_E_+_oo_+-_o_.a_o_e_+00_--f_ o"'.-'-oo"'E=-•....:o..::o __ ..:.o . ..:.oo..:.E=-•...:O:.::o:....i 
48 H' 0.00E+OO O.OOE+OO 0 .00E+OO O.OOE+OO 0.00E+OO O.OOE-+00 O.OOE+OO O OOE+OO O.OOE+OO 

i,_;•.:..:9:.+:.H.:..C-L---- -+- O-.OO,...--::E:-+0-0-+--0-.0-0--:E:-+--:O--O-l-a"' . ..:.oo"'E=-•-=0:.::0-1r-:-o_-o-0E=-+-0-0-11--0-.0..:.0..:.E_+O.:..O_t--O-.O-O-=E-• -OQ-+--o--.o-o--:E:-+-OO-+-_;;a_:o-o-E+0- o--,,--o=-. ..:.OO-'E'-+-'-OO~ 

SO HCOJ- O.OOE+-00 O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 0.00E+OO O.OOE..00 O.OOE+OO 0.00E+OO 
51 H2C03 0.00E+OO O.OOE+OO O.OOE+OO 0 .00E+OO O.OOE-+00 O.OOE-+00 O.OOE+oO O.OOE+OO O.OOE+OO 

52 HF O.OOE+OO O.OOE+<lO 0 .00E+OO 0 .00E+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO 
i,_;;;,;4----,,------+--,-:'---+-:-:--:--=-:-:--l-==-=-1---:--:-=-.....:...-11------t------+-------+--"'-= =-=~--t--~~ ~~-1 

53 Ha ' 2 5.60E-OS 9.38E-05 9.74E-01 1.99E+OO 0.00E+OO O.OOE-+00 2.97E+OO 1.35E-03 1.56E-02 
54 HNO, O.OOE+OO O.OOE+<lO O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

i.-=;ss:..,.;.1<..:.· _____ _,____1_.J_1_E_-_01_+-_•_._28_E_-_0_2--1_4 __ ._••_E=-•...:o..:.2--1 __ 1._0_1E_+_o_,__,1---o_.oo_e_• 0_0_.__o_.o_o_e_+_oo_+-_•_.s_•_E_+_o_2--t_ 2=-. ..:.01'-'E=--0= 1 - ~ 39E+00 _ 

56 La'' 1.48E-05 1.72E-05 1.79E-01 5 .9•E+oo O.OOE+OO O.OOE+OO 6.12E+OO 2 .78E--03 3.22E-02 

~57'-+'L"-l'-:-::-----+--4_.2...,o:-:E:--04:-----t-2-:-._43_,,E::--0:-:-5 -1-..:.2;.;;.5..:.2..:.E·..:0..:.1-1---4-· 1_e_E--0_1-ll--o_.o_o..:.E_+o_o_+-_o..:..o_o_E_+<l_Oc_...+--6-._71.:..E.:..-0_1_+-_ 3=,-..:.05=-E=--O•..:. ___ _iS3E-03 . 
58 Ma '2 4.42E-O• 8 .96E-05 9 .29E-01 3 .93E+OO O.OOE+OO 0 .00E+OO 4.86E+OO 2 .2 1E·03 2.56E-02 

~59:.+'M:;;n..:.·_' --- - +--•_.7_9...,E,...·04_--t_2,...,-20:-:e:--0•--:--l-..:.2·:.::2..:.aE=-+0-=0-1.....:...-4 ·..:.67_E::.+..:.0..:.1_..._..:.o.:...O..:.O-=E_+o.:..o..:...+-.:..0.;...0.:..0-=E..:.+..:.00'--+--•--9-0_E_+_o_, -+- 2=-·=-2=3E-02 2.58~::Q!_ 
1-'-s o-+M_n_o""',._· _ __ -_o_o_o_E,...+_a_o-t_o_._oo_E=-•_oo_ -+-_0._o_oE~•...:o"'o--1 _ _ 0 ._o_oe_•0_0_1--_o_.o_o_e _+o_o_.__o_.o_o_e_+_oo_+-_o_.o_o_E_-+00_--t_ o ooE ~ o .ooe+oo 

f-s-'-1'-+N...,, _ ____ -t--_o_.o_o_E_+_oo_+-_o_._oo_E_+_oo_-+-~o . ..:.o~oE=-•...:0"'0--1 __ 0._o_oE_..0_0_1--_o_.o_o_E_..oo_-+_o_.oo_e_+o_o_ +-_o_.o_o_E_+_oo_+-· ~ -_o_oE_ +_o~_o, o_oe_+_o_o _ 

1-6.::.;2:..,.;.N-"a'-· - - ---+- "-·o_o_E_+_ao_+-_7_._67_E_--0_1--1-'-'7.c.:.9,::.;6E=-+0-=3--1--7·..:.9..:.2E=-•..:.0...:2'---il---o_.o_OE.c;__-+OO..:......-+-o_.oa.....;cE;_-+00..:.;..---1--8_.7_8_E_+_0_3--f_ 3.98 E+OO____ 4 .61 E+o1 
t-s;'+N..,H_J _ ___ - _ 2_.e_2-=E_-0_3_-t--_•_._0_1E_-_o•_-+-_4_._,_sE_+_o_o---1 _ _ 0 ._o_oE_•_o_o__,1---o_.o_o_e_•oo_-+_o_.o_o_E_+_oo_+-_4_.1_s_e_+_o_o--t_·1_._a_9E_-0_ 3 2.19E-02 

64 NH4+ 0.00E+OO •.01 E-04 0.00E+OO O.OOE +OO O.OO E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

;:s5:;N:r;
2
=========:==7=.3=2=E=.o•===:===l-=5=se:-0==4=~==:J.=1:2e:+:o~o=~:==2-=0=9e:•0==1==~==0=.oo==E=•o=o==:==o=.o=o=E=•=oo==:= =2=.•=6~E=•=o=1=:-.. .. 1-., -2E_-0_L =-1°-2-9e-.-o,-_ 

66 NO 0 .00E+oO O.OOE+OO O.OOE-+00 O.OOE +00 O.OOE+-00 0.00E+CO O.OOE+OO 

67 NO, O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO 

68 NO; 8.34E-01 3 .20E--01 3.32E-+03 1.99E+02 O.OOE+OO O.OOE-+ 00 3.52E+03 

O.OOE+OO 

O.OOE:QO_ 
1.60 E+oo 

O.OOE+oO 

O.OOE+OO 
1.85E+o 1 
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SUBJECT: Integrated Baseline Emissions Repor1 Non-SSFM Represented Const~uents Emissions Rate Estimation 

A B C D E F G 

69 NO,· 1.13E+o0 5.83E-01 6 .0SE-t-03 1.SJE• 02 O.OOE+OO O.OOE+OO 

70 0, O.OOE+oO 0 OOE+OO O.OOE+OO O.OOE• OO o.ooE+oo 0.00E+OO 

7 1 o- O.OOE+OO O.OOE+OO O.OOPOO O.OOE• OO 0.00E+oO O.OOE+OO 

72 OH" 2.SJE+OO 3.59E-01 3.7JE+03 1.82E• 03 O.OOE+OO 0.00E+oo 

73 OH(b)' O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 0 .00E+OO O.OOE+OO 

74 Pb
02 1.96E-04 3.39E-04 J .52E• OO 2.74E+01 0.00E+OO O.OOE+OO 

75 Pd02 1.52E-05 1.35E-05 1.40E--01 1.13E+OO 0.00E+OO 0.00E+OO 

76 PO _, 1.57E-02 1.24E-02 1.29E•02 1.21E+02 0.00E+OO 0.00E+OO 

77 Resin O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 

78 Rh"' 1.47E-05 1.26E-05 1.31E-01 3.SBE-01 O.OOE+OO 0.00E• QO 

79 Ru"' 2.18E-05 1.84E-05 1.91E-01 2.50E+OO O.OOE+OO 0.00E+OO 

80 s .. O.OOE+OO O.OOE+OO 0.00E•OO O.OOE+OO O.OOE-t-00 0.00E+OO 

81 Si02 2.96E-03 1.48E-03 1.s.lE-+01 8.20E+01 O.OOE+OO 0.00E+OO 

82 SiO, .. O.OOE+oO o.ooe+oo 0.0DE•OO 0.00E+OO 0.00E+OO 0.00E+OO 

83 so, 0.00E+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO 

84 so:' 3.74E-02 3.00E-02 3.11E•02 4.SOE+-01 o .ooe+oo O.OOE+OO 

85 s,•2 6.95E-06 5.08E-06 5.28E-02 1.80E+OO o.ooe+oo O.OOE+OO 

86 Sucrose O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+oO O.OOE+OO 

87 n·• 2.44E-05 9.75E-06 1.01E--01 7 .2JE-01 0.00E+OO 0.00E+oO 

88 Zn'2 9. 13E-05 4.98E-05 5.17E--01 1.81E+OO 0.00E+OO O.OOE+<lO 

89 Zr' 6.74E-05 5.13E-05 5.32E-01 1.24E+02 0.00E+OO 0.00E+OO 

90 

91 eo .... 11&nts Aq-OHnD Solid Co11111 Gos•-
92 Unit NIil Lb/aal Lb/d41v Lb/dov IIIOI/L Lb/dav 
93 Totol 1.58E.02 l.16E-02 1.ZOE,02 5.95E+01 O.OOE+OO O.OOEt-00 

94 c,o;' 1.58E·02 1.16E-02 1.20E+02 5.95E+01 O.OOE+OO 0.00E+OO 

95 Formate O.OOE• OO 0 .00E+OO 0.00E+00 0.00E+OO 0.00E+OO O.OOE+OO 

96 Acetate O.OOE+OO 0.00E+OO 0.00E+00 O.OOE+OO 0.00E+00 O.OOE+OO 

97 Glycolate O.OOE+OO 0.00E+OO O.OOE+OO 0.00E+OO 0.00E+OO O.OOE+OO 

98 IOA O.OOE+OO O.OOE+OO 0.00E•00 0.00E+00 0.00E+00 0.00E+OO 

99 Citrate O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

100 HEDTA O.OOE+OO O.OOE+00 0.00E+OO 0.00E+00 0.00E+OO 0.00E+OO 

101 EDTA 0.00E+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+00 0.00E+OO 

102 I 
103 Rod . Co'"I) Aauaous Rod. Comp Solids Rod. Coffll) (1) 
104 Unit Ci/l Cl/day Lb/day CI/L Ci/doy Lb/dav 
105 Total 2.26E+OO 8.88E+04 4 .64E+01 2 .90E+00 1.14E+05 8.52E+o2 

106 241Am 2.98E-04 1.17E+01 7 .53E--03 2.15E-02 8.46E+02 5.44E-01 

107 i:oArrl l .95E-07 7.65E-03 8.45E--05 1.74E--06 6.84E-02 7.SSE-04 

108 "C 6.09E-06 2.39E-01 1.18E-04 1.SSE-06 6 .0SE-02 3.00E-05 

105 -co 4.00E-05 1.57E+OO 3 .0SE-06 2.39E--03 9 .39E+01 1.83E-04 

110 "'Cm J.22E-08 1.26E-03 5.51 E-08 3.02E--05 1.19E+00 5.18E-05 

111 •-r.m 7.61E-07 2.99E-02 8.14E-07 6.87E-04 2.70E+01 7.36E-04 

112 "'Cs 2.17E+OO 8.52E+04 2.16E+OO 3.SBE-01 1.41E+04 3.SBE-01 

113 " uEu 2.24E-06 8.81E-02 1.12E-06 1.15E-04 4.51E+00 5.73E-05 

114 ' ~Eu 4.65E-04 1.83E+01 1.49E--04 1.24E-02 4.89E+02 3.99E-03 

115 1'°Fu 1.:l4E-04 5.28E+OO 2.40E-05 1.84E-03 7.24E+01 3.29E-04 

116 'H 5.19E-05 2.04E+OO 4.68E-07 1.55E-05 6.08E-01 1.40E-07 

117 ""'1 1.86E-07 7 .JOE-03 9.11E-02 6.95E-OB 2.73E-03 3.41E-02 

118 ~'Ni 7 .20E-04 2.83E+01 1.10E-03 4.14E-04 1.63E+01 6.32E-04 

119 ""Nn 2.JGE-07 9.27E-03 2.90E·02 1.77E-05 6.95E-0t 2 .18E+OO 

120 "'"Pu 1.33E-06 5.24E-02 6 .74E-06 8.39E-05 3.30E+-OO 4.24E-04 

121 ,•-pu 1.84E-05 7 .24E-01 2.57E-02 7.43E-04 2.92E+01 1.04E+<l0 

122 ,•~pu 4.78E-06 1.BBE--01 1.82E-03 1.96E-04 7.71E+00 7.48E-02 
123 1"'Pu 1.00E-04 3.94E+00 8.43E-05 5.27E-03 2.07E+02 4.43E-03 

124 ''-Pu 5.06E-10 1.99E-05 1.11E-05 t .BJE-08 7.18E-04 4.02E41 
125 l'"'Sb 2.77E-04 1.osE+o1 2.31E-05 7.67E-OJ 3.01E+02 6.40E-<M 
126 ""Sm 3.89E-03 1.53E+02 1.28E-02 9.31E-02 3 .66E+03 3.06E-01 

127 ' ""Sn 4,1 1E--06 1.73E-01 3 .36E--02 3.SOE--05 1.41E+OO 2.HE-01 

128 r"Sr 8.64E-02 3.40E+03 5.42E-02 2.39E+00 9.39E+04 1.SOE+OO 

129 "'Tc 7.67E-04 3.01 E+01 3.92E+oo 3.BOE-03 1.4 1E+02 1.84E+01 

130 1' .. Th 7.HE-09 2.82E-04 5.64E-+00 5.86E--07 2.30E--02 4.61 E+02 

131 ·- u 2.39E--07 9.39E-OJ 2.15E-03 4. 79E--05 1.88E+OO 4.31E-01 

132 '"'U 1.70E-07 8.66E-03 2.37E-03 2.49E-06 9.79E-02 3.48E--02 

133 •--u 6.68E-09 2.62E-0• 2.68E-01 5.99E-08 2.35E--03 2.40E+00 

134 l""ll 1.14E-08 4.SOE-04 1.53E-02 8.23E--08 J.2JE-03 1. 10E-01 
135 1""11 1.32E-07 5.2DE-03 J.41E~01 1.•1E-06 5.54E--02 3.63E+02 

136 1) All radionucl ide• in aaseous streams are assumed to exist as solid Darticulate. 

PROJECT: WTP 
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SHEET NO : C-5 

H I J 
6.21E+03 2.82E•OO 3.27E+0 !.__ 
0.00E+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 

-----r··----
D.OOE+ott 0.00E+OO 

5.5-4E+03 2.52E+OO ~ E+01 
O.OOE+00 O.OOE+OO=FO.OOE+-00 _ 
3 .09E+01 1.40E-02 1.62E-01 

1.27E+OO 
. . ·-- -

5. 78E-04 6.89E-03 
2.50E+02 1.14E- 01- ~ .32E+OO 
O.OOE+OO o.ooe~~~- -- · ... o-:Ooe+ao·-
4.88E-01 2.22E,-04 2.57 E-03 
2.70E+OO 1.23E· OJ 1.42E-02 
0.00E+oO O.OOE+OO _ O.OOE+OO --
9.75E+01 4.43E-02 5.13E-01 
O.OOE+OO O.OOE+OO 0.00E+OO 
O.OOE+OO 0.00E+OO O.OOE+00 
J .56E+02 1.62E·01 1.88E+OO 
1.85E+o0 8.41 E-04 9.74E-OJ 
O.OOE+OO O.OOE+OO O.OOE+oo 
8.24E-01 3.74E-04 4.JJE-03 ---·-
2.33E+00 1.06E-03 1.23E-02 

" 
1.25E+02 5.GGE-02 6.SSE-01 

--Toted eo..., ------ - ·-- ----Lb/d1y Mt/day :___J!!..~ 
I.BOE+02 8.18E-02 9.47E-01 -
1.80E+02 8.18~~- 9.47E-01 

o.0oe+oo •. O.OOE!_00 0.00E+OO 

0.00e+oo O.OOE+OO 0.00E+OO 

0.00E• OO 0.00E+OO 0.00E+OO 

0.00E+OO O.OOE+OO 0.00E+00 

0.00E+OO 0.00E+OO ! 0.00E+OO 

0.00E+OO O.OOE+o0 0.00E+<lO • ·- - ·---
O.OOE+OO O.OOE+OO O.OOE+<lO ---

I 

Totol Rod . Coma (1) 
Ci/L Ci/doy U,/dQy 

5.16E+00 2.03E+05 8 98E+o2 

2.18E-02 8.58E+02 5.52E-01 
1.94E-06 7.GOE-02 8.40E-04 
7.64E-06 3.00E-01 1.48E-04 
2.43E-03 9.54E+01 1.86E-04 

3 .03E-OS 1.19E+OO 5.19E-05 

6.88E-04 2.70E+01 7 .36E-04 
2.53E• OO 9.92E+04 2.52E+OO 
1.17E-04 4.60E+OO 5.84E-05 
1.29E--02 5.07E+02 4.14E-03 
1.98E-03 7.77E+01 3 .53E-04 
6.74E-05 2.65E+OO 6.0BE-07 
2.SSE-07 1.00E--02 1.2SE-01 
1.13E-03 4.46E+01 1.73E-OJ 
1.79E-OS 7.0SE--01 2.20E+-OO 
6.53E-05 3 .35E+OO 4.31E-04 
7 .62E-04 2.99E+01 1.06E+<l0 
2.01E-04 7 .89E+OO 7.67E-02 
5.37E-03 2.11 E+02 4.51E-03 
1.88E-08 7 .38E-04 4. 13E-04 
7.95E-03 3.12E+02 6.63E-04 
9.70E-02 3.81E+03 J.19E-01 
4.04E-OS 1.59E+OO 3.0BE-01 
2.48E+oo 9.73E+04 1.55E+00 
•.37E-03 1.71E+02 2.23E+01 
5.93E-07 2.33E-02 4.66E+02 
4.82E-05 1.89E+OO 4.33E· 01 
2.66E-06 1.0SE--01 3 .71E-02 
6.66E-08 2.61E-03 2.67E+OO 
9.37E-08 3.68E-OJ 1.26E-01 
1.5-4E-06 6 .06E-02 3.98E+02 

' 
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A B C D E F G H 

27 V"it INI/L Lb/ail Lb/dav Lb/day ,nol/L Lb/dav Lb/dav mt/day -- 7 1uc .. : 
28 Total 5.86E-09 9.45E-10 4.0JE-01 1.86E--02 4.01E-02 4.10E+06 4.10E+06 1.86E+03 2.16E+04 

1-=2.:.9+1 ._;.-=-;n,:::....----+-,.;,_.,.as='E~-..,,"'s --i-..;-, .,,_s"'1;;.E_-;1"'s--if--::7-;_ 1"'3"'e-;--0~7-1--;1-;_3;,;o,;,E-;--0;-,s,-+-""o"".o;,o-;;E ... +'='oo=-+--:a:-"_o:co"'E~+0.,,.,,.o--i-~1-,;_3"'1=-E-""0"!'5--il-----::s--:.2:-:1-=E-=--0:-::9- 1 .19E--08 

1-"3-"'0-f'I ._"'-,. - ----+-2:::·=2::;SE=---'1-'-1 --if-..:5;..:. 06=E--'1-=2--1f---=2.:... 1cc6.=Ec.:--0..:3_1--'1.:... 7-=9-=E'-'--0:.:3;._t-_:0c.;· O:.:0c::E:...•.:cOO::_+-_;0:.:.0;;.;0:.:E:...+O=0-i-.:c3..:9..:5.=E·-=0..:3--1!----'1.:..:.8:.:.0~ -06 ~: 08 E-05 . ~ 
i-..:3-'-1+~-·-' ----+-- e_._1_se_-_,_s--11---s_.1_1_E-_1_s__,1---2_.1_s_E_--0_s_t--_9_.1_2_E_--0_1_ -t-_o_.o_o_E_•_oo_ +-_o_.o_o_E_+oo_-t __ J_.0_9e_-_06_ -+-_ 1~.41~~ 

1-=3.:.2+B"-'-' -----+--1._36_E.:.-_1_3--lf---1...:.2...:.2.:cE·_1_4__.,__..:5.:..:.2;..:3.=E_;--06"--+-- 8-.6-0_E_-0_5_-I-_0_.O_0_E_+_0O_+-_o_.O_0_E_+0_ 0~--9._1_2E_--0_5_ 1---'4.:...1cc4.=Ec...:-Occ8--1 . 4 BOE-~2..._ 
t-=-33~8'-'a:...' -' ---- -t--1_. 1_1_E_-_1 s_+-_1._9_SE_-_1_s-, __ s _.3_4_E-_0_7-;1---1_. 1_s_E-_o_s_t--_o_.o_o_E_+o_o_+-_o_.o_o_E_+00_--t __ 1._24_E_--0_5--11--~s~.6J~--09 -~!£:0~-

1.63E-08 ·-----

1,..:_34-'-"B:.:i'_' ____ _..._2_._o 1_E_-_1 s_+-_J._s_1 E_-_1_s--1_-'-1 "'.s-'-o=E--'06-'---+--6_.o_s_E-0_5_1--_o_.o_o_E_+o_o_+-_o_.o_o_E_+00_-+_s_._2o_E_--0_s--1,__.cc2=.e2E-os _ 3.26E~? __ _ 
35 Ca ' ' 1.42E-13 4.76E-14 2.03E-05 7.75E-OS 0.0OE+00 0.0OE+OO 9.78E--05 4.45E-08 5.15E-07 

36 Cd '' 3.17E-15 2.97E-15 1.27E-06 4.69E-05 0.00E+00 O.00E+O0 4 .82E-05 2.19E--08 1 2.SJE-07 

37 Ce"' 6.75E-14 7.90E-14 3.37E--OS 1.44E-OS 0.00E+00 0.00E+00 4 .81E-05 2.19E--08 1 2_. ~JE-07 __ 
38 er 3.79E-12 1.12E-12 4.79E--04 1.40E-05 0.00E+00 O.0OE+00 4.92E-04 2.24E-o7 2.59E--06 

1-=-39=-4-cc..o _____ -t-_1_.1_0_e_-1_1_1-;_2_.5_7_E_-_11_2-,_1_._10----'E:...-_1 o-'3-;1---o._o_oe_+_o_o_ ..... _o_.o_o_E_•o_o_+-_o_.o_o_E_•_oo_+-_1_.1_0_E_-1_0_J--1- 4---'_-'-99"'E:...·_10_7_ ~E-1 os 
40 CO, 1.36E-16 4.99E-17 2.13E-08 O.0OE+OO 4.20E-16 6.58E-08 8.71E-08 3.96E-11 --1--•.:.:..5:cc8:.:E:...·.:..10,__

1 
1---"4.;..1 ~c=-0::..,.._·'-----t-_1_._so_e_-_, _1 -;--9._o_, E_-_1_2--, __ J._8_4~E-_0_J--11---1_.5_7_E-_o_J_t--_o_.o_o_e_+0_0_+-_o_.o_o_E,..•_oo_+-_s_._42_E_-_o_J--1--'2'--'.4-6-'-E--0 __ s _ _,',- .~.:~E·OS _ 

!-'-c42=.+C::::•_'',,_----+-5'-._43'-E:...-_13-:-+---'-2._3_6E;;;.-_1.,.3--lc--'-,:.:::·0..;.1.=E·..:0..;.4--lf---3-.6-5..,.E_--O_S_t-_o;_.o_co-:-E_+O_O_+-_o_.o_o-:E:--+-:-O-,-O -+--' -_37""'.EC:--.,.o.,.4--!f--.::.6c=.2.::.3.=E--O_:._c8_ \ I- _7.21 E-07 _ 
~4.;.;3-l-'C'-'u:....·'-----+-3_.1_3_E_-_15_+-_,._66_E_-_15_-;-_7._1_0E_--0_7-t--4._8_9_E-_0_6__,1--o-.oo-E+0_0_ ..... _o_.o_o_E_+o_o_+-_s_.6_0_E_--0_6_+-.......:.2·:....S_SE_--0_9--1· 2.95~~ 

~«.;..:.j.!.F_· -----~_,_. 7_8;_E;_-_12_ ....... _2_._BJ_E_-_13_+-----', .-"2-"1 E=---04-'-'--tf---2_.s_•_E-_0_4--11---o_.o_o.:;.E +0_0_ ..... _o_.OO_E_+O_o_-1-_3_. 7_5_E_-_04_+---"1."-7-'--1 E=--0=7--1 _ 1. 97E~ 
~4-"S:.+-F..:e_·, ____ -+_9_. 7_2_E_-_14_+-_4_._53_E_-_14_+-_1._9_3E_--0_5-, __ , _B_4_E-_0_3--11---o_.o_o_E +0_o_t--_o_.OO-::E_+0,..o_-t--,1_._86..,E,..-_03_-+-_ 8_._4_5E __ -_0_7 J~:~ 
~•.:..:s-H_,,_o ____ -+_5_.2_8_E_-0_9_+-_7_._93_E_-_10_+-_3.~3;_9E~-0_1 -;-o_._oo_E_+_oo_-+-_s_.6_3_E_--04_-+_3_.s_,_E_+04_-+_3_.6_1_E,..+0_4--1- '-·64E+01 -~E+02 

1-4:::.7:..+H_,,-=O-'-'(b:..c) _ __ -+__:O..;..O,.:O..:E;_+O_O:--+--O-:-O_O;..:E:..•_O_o-+_o;;;..: . .:;.OO=-=E=-•..:0..:0--1--o . ..,.oo_E,:-+00....,.,,--1f---'-O'-'.O-'-O;;;.E+_o_o_t--_o_.o_o-:E,-•O_0_t-_o,...o,..o,.,E:-+0-:-::-o-i_-O.O0E+O0 0.00E+OO __ 
48 H' 3.79E-12 3.19E-1 4 1.36E-05 0.00E+OO o.ooE+OO O.0OE+O0 1.36E--05 ___ 6.19E--O~_ 7.)?E-08 _ 

~•:::.9:.+H.:.:C:..:L'------+---'o_.o;_o..:E'-+_oo_+-_o_.o_o_E_+_oo_+-_o"'.-'-oo=-=E=-+00-'-'-~ - -o._oo_E_+_o_o--11---0_.o_o_E +_o_o_+-_o_.o_o_E_+o_o_+-_o_.o_o_E_+_oo_+-_o::.;·.:coo°'E=-•oo o.ooe +oo 
50 HCO3- 1.87E-15 9.51E-16 4.06E--07 9.36E-22 O.00E+OO O.OOE+OO 4.06E--07 1. 84E-10 2.HE-09 

i-..:;
51

_H_2_c_o_J ___ -+-o-.o-o_E_+0_0_+--o-.o-o_E_+_o_o-t-o-_-oo_E_+_oo_-+-_o ___ oo_E_•_o_o--11---o_-o-oe_+_o_o_t---o-.o-o_E_+0_0_-t--o-.o-o_E,..•-o-o--1- o"" . ..:.oo-E=-•-o-o- i o.ooE+oo 

52 HF 0.00E+O0 O.OOE+0O 0.OOE+OO 0.OOE+0O 0.00E+00 0.OOE+OO 0.00E+0O -0 ~0O~ .00E+-Oo._ 

53 Hn' ' 3.28E-1S 5.49E-1 5 2.JSE--06 2.90E-05 O.O0E+00 0.00E+OO 3.14E--OS 1.43E--08 I 1.65E--07 
54 HNO3 O.OOE+O0 O.OOE+OO O.OOE+00 0.00E+OO 0.00E+OO 0.00E+O0 0.00E+OO 0.O0E+O0 0.OOE+O0 

1-5::::5'-.J!'t<:......,, ____ t-_7_.7_9_E_-1_2_t--_2_.54--:E-_1-:-2--!--"1...:.08::.;E=--..:.03"-t--3-.5_9..:E_-o_s_,1--..co.-'-o'-0E=-•-0_o-+_o_.o_o__:E,..+_0O_t-_1..c.1..:2ccE_--0;_3_1---"5'--'.0..:.9::.E-0..::..;._7-+ ·- 5.89E~_ 
1-=-56-L:.:::a;_·' _ ___ _..._s_.1_o_E_-_1 s_+-_1._0_1 E_-_1_ s-+-_4_.3_0E-'---0_1--11---2_.1_1_e-0_s_1--_o_.o_o_E_+o_o_+-_o_.o_o_E_•_oo_+-_2_._21_e_--0_s_+- - _1.00E-oe _ , 1. 1 se-01 

i-::-57:....f!L::.i·--=-----t--,-·_, s_E_-_13_+-_6.;_8_1 E:...-_1 _s--1--=2..:..9..;.1 =E-..:0..:6--1f---'-S'-.3_7.;;;E_-06_ +-=-0;.:.00...;..::E_•O;_O__;_t--_o_.0...;0..:E_+_oo_t-_s_._2s_E_-_06_+---=-3·:.:.7.:;.6::.E--0= 9--1- . -~-36E--08 
&.-:-ss=-f'M'"laL·-' -----t-_2_.5_9_E_-_14_+-_s._24_E_-_1 _s--1_~2."'2"'"4E::.·..c0-'-6--1,__-1_.s_o_E-_0_5__,1--_o_.o_o_E_•o_o_+-_o_.o_o_E_•_oo_+-_1._a2_E_-_os_+-·-a~.cc2..:.aE=---0..:.c.9 _ - ~:~-~E--OB 

59 Mn•' 2.80E-14 1.29E-14 5.49E-06 1.69E-04 O.0OE+00 O.00E+00 1.75E-04 7.93E--08 __ __!: 1!_E--07 __ 

60 MnO; 0.00 E+00 0.00E+O0 0.00E+O0 0.00E+00 O.0OE+O0 0 .00E+00 O.0OE+O0 0.OOE+0O _Q-~E_+0_0 .. 

t-=-61.;.+N_,, ___ _ _ -t-_5_._53_E_-_14_ +-_1._2_9E_-_1_4--l--'-5"'.5-'-1 =E--'0-'-6--lf---O._0_0E..;.+_o_o_t--_3_.1...;2ccE_--0_2_+-_3_.1_2_E_•_D6_+-_3_._12_E_•_0_6-;-...:1 ·-'-42=-E=-•-'0-3_ 1.64E +04 

i-::;62::..f'N.:..:a:...· _ ___ -+_2_.•_S_E:...-_• o_+-_4._7_1 E:...-_1_1 --1--=2..:..0..;.1 =E--0-=-=2--1,___2.;.;.8_3-=E-_0_J_l--_o;.:.0..c.O-=E_+O_o_+-_o_.o-'o-"E_•_00_+-_2_._29_E_--0_2 -t--'-1 ;.;;·0~4E_-~ 1.21 E--04 
63 NH3 1.67E-13 2.38E-14 1.01E-05 O.00E+O0 O.OOE+O0 O.O0E+OO 1.01 E-05 4.61E-09 5.34E-08 

l-'--+----- -+-----t-----;--.......:.---11------1------+-----+-----+----· ·--- - - -
l-'-64-N_H~•-•-----t--1_.2_S_E_-_14_ +-_2._3_8E_-_14_-+-.......:.8·;..:0..;.1.=E--'0;_7--lf---4-.1_2_E-_2_3_1--_o_.o_o.::.E_+o_o_+-_o_.o_o_E_+0_0_ +-_8_._0_1E_-_07_• -----'-3:.:::.64_ E~_-1 0 __ 4._21E.:.~ ---

65 Ni ' 2 4.SOE-14 2 20E-14 9.41 E-06 7.54E-05 O.0OE+00 0.O0E+OO 8.48 E-05 3.86E--08 1 4.46E-07 
~ss=+N"'o-- ---t--s-'.s'-s..:Ec..--'-37-+--=-,.-=6'-7E=-_-3-7--1-.:c7..:_ ,-'-, =-E--=2.::.9--1f---o_'-o""'oe-=•-'o..:.o-1-..:.o;.:.o..c.o-=E-•oo'--+-o-.o-o-=E:-•-oo-+--,-_-,-,E:-_-2-9-ir-:3.:.:::_2=JE-J 2 1 · · J.74E-3! 

l-'-67.a.+N_o_,,'------+-9_.7_6_E_-_so_+-_J ._7.c.SE=---s_o--1--'-1"'.s..:.o-=E--4-'-'1--1,__-o._0_0E_-+_0_0_1-_o_.o_o_E_+o_o_+-_o_.o_o_E_+_oo_+-_,._so_E,..--4_1-tr--7·~·2~7E-45 t' a •2E-44 
6B NO; 4.88E-11 1.87E-1 1 8.00E-03 7.09E-04 O.0OE+OO 0.00E•O0 8.71E--03 3.96E-06 4.58E-05 



L 

BY: E. Berrios 
DATE: 12/22/05 

CALCULATION SHEET 

SUBJECT: Integrated Baoeli ne Em iu ions Report Non-SSFM Represented Constituents Emissions Rate Es ti mation 

A B C D E F G 

69 NO; 8 .58E-11 4.•• E-11 1.90E-02 5.47E44 0.00E+OO O.OOE+oO 

70 0., 1.78E·1-4 4 .76E-15 2 .03E-06 0 .00E +OO 8 .JOE-03 9.•6E+o5 

71 o· o.ooe+oo O.OOE+OO 0.00E+OO 2.62E·O• 0.00E+OO 0.00E+OO 

72 OH" 1.•JE-10 2.0JE-11 8 .68E-03 6 .•8E-03 O.OOE+OO 0 .00E+OO 

73 OHlbr 2.16E-19 3.07E-20 1.31E-11 6 .92E-25 O.OOE+OO O.OOE+OO 

74 Pb•' 1.1SE-1• 1.99E-14 8 ,49E-08 9.90E-05 O.OOE+OO 0.00E+OO 

75 Pd ' 2 8.90E-16 7 .90E-16 3 .37E-07 4 .0SE-06 O.OOE+oo a .ooE+oo 

76 po;' 9.18E-13 7 .28E- 13 3.11E~ 4.47E-04 O.OOE+OO O.OOE+OO 

77 RHin O.OOE+oO O.OOE+OO O.OOE+OO O.OOE+OO 0 .00E+OO 0.00E+OO 
78 Rh• 8.60E-16 7 .39E-16 3.16E-07 1.32E-06 0 .00E+OO o.ooE+oo 

79 Ru•' 1.28E-15 1.08E- 15 •.61 E-07 1.23E-05 0 .00E+oO O.OOE+OO 

80 s·• O.OOE+OO O.OOE+OO 0.00E+oO 3 .67E-22 0.00E+OO O.OOE+OO 

81 Si02 1.73E-13 8.69E-14 3.71E-05 4.46E-04 0.00E+OO O.OOE+OO 

82 SiO/ 9.10E-26 7.DOE-26 2.99E-17 7 .91E-12 O.OOE+OO O.OOE+OO 

83 so., 1.•0E-52 7.•SE-53 3.19E-<44 O.OOE+OO 0 .00E+OO O.OOE+OO 

84 so .z 2.19E-12 1.76E-12 7.50E-O• 1.61E~ 0.00E+OO O.OOE+OO 

85 Sr'' 4 .57E·16 3.3-IE-16 1.•JE-07 a .«E-06 O.OOE+OO O.OOE+OO 

86 Suacse O.OOE+OO O.OOE+oO 0 .00E+OO 0.00E+OO O.OOE+OO O.OOE+OO 

87 n·• 1.43E-15 5.71E-16 2 .44E-07 2.73E-06 O.OOE+OO O.OOE+OO 

88 Zn'' 5.35E-15 2.92E-15 1.25E-06 2.00E-05 O.OOE+OO 0.00E+OO 

89 z,·• 3.94E-15 3.00E-15 1.28E-06 4.48E-04 O.OOE+OO O.OOE+OO 

90 I I 

91 1'-nerrtJ Aouaous eo- Solid"""" Gaseous I 
92 Unit '""Ill U./oal Lb/day Lb/day IIIOI/L Lb/doy 
93 Total 9.07E-13 6 .66E-13 2.8-4E-04 2.2•E-03 O.OOE+OO O.OOf•OO 

~ c,o.-' 9 .07E-13 S.66E-13 2.84E-0• 2.24E-03 0.00E+OO O.OOE+oO 

95 Foonate •.02E-25 1.51E-25 6.44E-17 3.0SE-13 O.OOE+OO O.OOE+oo 

96 Acetate 3.11E-25 1.53E-25 6 .55E-17 3 .13E-13 O.OOE-+<10 O.OOE+oo 

97 Glycolale 2.07E·2• 1.30E-24 5 .5•E-16 1.54E-13 O.OOE+OO 0.00E+OO 

98 IDA 1.06E-2• 1.18E-2• 5.0JE-16 3 .93E-13 0.00E+OO O.OOE+OO 

99 Citrate 9.69E-26 1.55E-25 6 .64E-17 3.37E-13 O.OOE+OO O.OOE+OO 

100 HEDTA •.S•E-25 1.05E-24 4.SOE-16 2.76E•13 O.OOE+OO O.OOE+OO 

101 EDTA 5.•6E·26 1.33E-25 5.68 E-17 2 .97E-13 O.OOE+OO O.OOE+OO 

102 

103 RAd . Come> ... __ Rad . Coll'III \ Solids ~d . Como {1) ; 

104 Unit Ci/L Ci/dov U,/dav Ci/L Cl/drr, Lb/d.N 
105 Tot.al 1.&6E·10 2 .69E-01 1.13E-O• 2.65E-10 •.28E-01 3.12E-03 

106 "Am 1.75E-14 2.82E-05 1.81E-08 1.90E-12 3 .0SE-03 1.98E-06 

107 ''Am 1.14E-17 1.84E-08 2.0•E-10 1.5•E-16 2.49E-07 2.75E-09 

108 "c 3.57E•16 5.76E-07 2 .85E-10 1.J•E-16 2.17E-07 1.07E-10 
109 -r.n 2.34E-15 3.7BE-06 7.37E-12 2.10E-13 3.•0E-<M 6.62E-10 

110 "'cm 1.aae-1a 3.0•E-09 t.33E-13 2.68E-15 4.30E-06 1.88E-10 

11 1 , .. Cm 4.46E·17 7.20E-08 1.96E-12 6 .0SE-1• 9.77E-05 2.66E-09 
112 ··· cs 1.SOE-1 0 2.59E-01 6.58E-06 4.J1E-11 6.96E-02 1.77E-06 
113 "'Eu 1.31E·16 2.12E-07 2 .69E-12 1.01E•14 1.64E-05 2.07E-10 

11• •-Fu 2.72E-14 4.40E-05 J .59E-10 1.10E-1 2 1.77E--03 1.45E-08 
115 1" Eu 7.87E-15 1.27E-05 5 .TT E-11 1.62E-13 2.62E-0• 1.19E-09 
116 'H 2.16E-15 3 .53E-06 8 .10E-13 HSE-15 5 .63E-06 1.29E-12 
117 ,al 1.09E-17 1.76E-08 2.19E-07 7.02E-18 1.13E-08 1.42E-07 
118 'D,,l!N i 4.22E-14 6.81 E-05 2.64E-09 3.65E-14 5.SOE-05 2.29E-09 
119 "'No 1.38E-17 2.23E-08 8.99E-08 1.56E-15 2.52E-06 7.87E-06 
120 -Pu 7.81E-17 1.26E-07 1.62E-11 7.39E-15 1.19E-05 1.54E-09 
121 ""Pu 1.0SE-15 1.75E-06 8 .20E-08 6.55E-14 1.06E-04 3.76E-06 
122 ""'Pu 2.SOE-18 •.52E-07 •.39E-09 1.73E-1• 2.79E-05 2.71E-07 
123 ""Pu 5.87E-15 9 .49E-06 2.0JE-10 •.64E-13 7 .49E-04 1.SOE-08 
124 •~pu 2.96E-20 •.79E-11 2 .68E-11 1.59E-18 2.57E-09 1.44E-09 
125 '"Sb 1.62E·14 2.62E-05 S.58E-11 6.73E-13 1.09E-03 2.31E-09 
126 ·· ·sm 2.28E-13 3.69E-04 3.09E-08 8.1•E-12 1.32E-02 1.10E-06 
127 '""Sn 2.58E-1 6 •.17E--07 8.1DE-08 3.15E-15 5.09E--06 9.SBE-07 
128 -sr 5.57E-12 9.00E--03 1.•• E-07 2.08E-10 3.36E-01 5.37E-06 
129 ""Tc 4.•9E·14 7.26E-05 9.•• E-06 4.83E-13 7 .81E-04 1.02E~ 
130 "'Th 4.2DE-19 6 .78E-10 1.36E-05 5.15E-17 8.3JE•08 1.67E-03 
131 "'u 1.•0E-17 2.26E-08 5 .17E-09 4.22E-15 G.82E-06 1.56E-06 
132 , ... u 9.93E-18 1.61E-08 5.70E-09 2.19E- 16 3.54E-07 1.26E-07 
133 ·-u 3.91E-19 6 .32E-10 6.45E-07 S.27E-18 8.52E-09 8 .69E-06 
134 ,-u 6.7DE-19 1.0BE-09 3.69E-08 7.24E-18 1.17E-08 3 99E-07 
135 •-u 7.76E-18 1.25E-08 8.22E-05 1.2•E-16 2 .01E-07 1.32E-03 
136 1 AJI rad ionudides in aueous strums are assumed to exist as solid 0ar1iculate. I 

PROJECT: WTP 
JOB NO.: 24S90 

CALC NO.: 24590-WTP-M•C-FRP-OOOOJ 
S HEET REV: D 

SHEET NO. : C-7 

H I J 
1.95E-02 8 .87E-06 1.0JE-04 
9 .46E+05 •.30E+o2 ! ----

4.98E+OJ 
2.62E-O• · 1.19E-07 1 · 1.38E-06 ~ 
1.S2E-02 6 .89E-06 . 7 .97E-05 
1.31E-11 5.96E-15 6.90E-14 -----
1.07E-04 4.88E-08 S.65E-07 ·--- --- -
4.•0E-06 2 .00E-09 · 2 .31E-08 
7 .57E-0• 3.«E-07 , - - J .98e-:OS-

O.OOE+OO O.OOE+OO O.OOE+oo·-
1.63E-06 7.41E-10 · 8.sae:-~ 

-
1.27E-05 5.78E-09 I 6.69E-08 
3.67E-22 1.67E-25 I 1.93E-24 
•.SJE-04 2.19E-07 + 2.S•E-06 
7.91E-12 3.59E-15 •.16E-1• ·-
3.19E--M 1.•SE-<47 j 1.68E-<46 
9.11E-O• •.1•E-07 .. I __ •.79E-06 . 

6.59E-06 2.99E-09 J .•7E-08 
O.OOE+OO O.OOE+OO O.OOE+OO -· 2.98E--06 1.JSE-09 1.57E-08 -
2.13E-OS 9.68E-09 1.12E-07 
4.•9E· 04 '=~ 1 ~:K~ . Totell c-.. 
Lb/day 

2.52E-03 1.15E-06 1.JJE-05 
2.52E-03 _1. 15E·Q_H- 1_.JJE-05 
3.0SE-13 1.40E-16 ·- r--+~2E-15 _ 
3 .13E-13 1.•2E-16 1.65E-15 
1.S•E-13 7.02E--10 · 8.13E-16 

3.93E-13 1.79E-16 h .01E-1 5 , _____ 
3.37E-13 1.53E:~ 1.77E-15 
2.77E-13 t.26E-16 ~ ·,.•SE_-~ 

-- -
2.97E-13 1.35E-16 t.56E-15 

Total ~d . Comp (1) 
Ci/L Ci/dov Lb/day 

4.31E-10 6.96E-01 3.23E-03 
1.92E-12 3 .10E-03 2 .00E-06 
1.65E-16 2.67E-07 2.95E-09 
•.91E-16 7.93E-07 3.92E-10 
2.13E-13 3.•• E-04 6.69E-10 
2 .66E-15 4.JOE-06 1.88E-10 
6.0SE-14 9.78E-05 2.66E-09 
2.03E-10 3.29E-01 8.J4E-06 
1.03E-1• 1.66E-05 2.10E-10 
1.12E-12 1.82E-03 1.48E-08 
1.70E-13 2 .75E-0• 1.25E-09 
5.67E-15 9 .16E-06 2.10E·12 
1.79E-17 2 .89E-08 3.61E-07 
7 .87E-1• 1.27E-04 4.93E-09 
1.S7E-15 2.S•E--06 7 .94E-06 
7.47E-15 1.21E-05 1.SSE-09 
6.66E-1• 1.08E-04 3.82E-06 
1.76E-14 2 .8-4E-05 2.76E-07 
4.70E-13 7.59E·04 1.62E-OB 
1.62E-18 2.62E-09 1.47E--09 
6.89E-13 t.11E-03 2.37E-09 
8 .37E-1 2 1.35E-02 1.13E-06 
3.41E-15 5.51E-06 1.07E-06 
2.1•E-10 3.45E-01 5.51E-06 
5.2BE-13 8.54E-04 1.11E-04 
5 .20E-17 8.40E-08 1.68E-03 
•.23E-1 5 6 .84E-06 1.56E-06 
2.29E-16 3.71 E-07 1.32E-07 
5.66E-18 9.15E-09 9 .34E-06 
7.91E-1 8 1.28E-08 4.36E-07 
1.32E-16 2.13E-07 1.40E-03 

I ' 



BY: E. Berrios 
DATE: 12122/05 

CALCULATION SHEET 

SUBJECT: Integrate<! Baseline Emissions Report Non-SSFM Represented Constituents Emissions Rate Estimation 

PROJECT WTP 
JOB NO.: 24590 

CALC NO.: 2459Q..WTP-M4C-FRP-00003 
SHEET REV: D 

SHEET NO .. C-8 

A 8 C D E F G H I J 

26 '-Mlrt I"-'-- Con, ' Solid CofflD Gaseous (ll Toted ColnD 
27 Vntt lnDIIL Lb/ail Lb/""" Lb/day INII/L lb/....., Lb/dov mt/day 
28 Total 5.5-•E+01 8.32E+O0 5,07E+02 1.01E-+04 0.00E+o0 0.OOE-+00 1.06E+04 4.8-4E+O0 
29 IAn' 0.00E+00 0.00E+OO 0.00E+OO 0.00E+OO 0.00E+OO 0.00E+OO 0.00E+0O 0.00E+00 
30 ,AJ'' 0.00E+00 0.00E+OO 0.OOE+OO 1.02E+02 0.OOE+00 0.00E+OO 1.02E+02 4.82E-02 

31 M'3 0.00E-+00 0.00E+O0 0.OOE+OO 0.00E+OO 0.00E+00 0.00E+O0 0.OOE+00 0.00E+00 
32 5•> 0.00E+00 0.00E+00 0.00E+O0 3.24E-+02 0.00E+00 0.00E-+00 3.24E+02 1.47E-01 

g/Hc 
5.60E+01 
0.00E+00 
5.34E-01 

0.00E+oo 

1.70E+O0 

l-"-33;;..+,:B:..c•c..,·-' ______ o_.o_o_E_+_o_o-+_o_._ooe_+_o_o-+_o_._oo_E,;_+_oo_-+-_o._0_0E_+_o_o_1-_o_.o_o_E_•o_o_+-_o_.o_o_E_+00_-+_o_.o_o_E_+00_ -+1----o.-"0~0E-+00 o.ooE +oo 

i-=,34.:,..+:B::.:r...,'=-----+-o_.o_O..:E:...•_o_o-+_ o,...._oo_E=-•-O_o-+_o-'-' . ..:.OO-'-'E=-•-=O..:.0-+l----,o . ..,,o_oE--•_oo_+--:-o-::.O-:-O--E_•OO:-:--+--o_.o_OE-=--• -OO_ +-_o_.o __ o_E=--+O_o-+r--"°'0.=00E+00 + 0.00E-+00 
35 Ca'' 0.00E+O0 0.00E-+00 0.00E-+00 4.74E-01 0.00E+00 0.00E-+00 4.H E-01 2.15E--04 2.49E-03 

i-=-36=+C'-'d~·=-'----+--o_.oo __ E_+_o_o-+_o,.... __ oo_E=-•-o_o-+-""'o . ..:.oo""'E"-•-=o..:.o-+1-----a __ .1,...a--E-0 __ 3---,1----o-.o-o __ E_+o_o_t--::o_.o~o--E,...•_oo_+-_a_.,...1s~E=--o_J-+1---..:.3~·7-=2~~ • -3oE-os __ 
37 ice'' 0.OOE-+00 0.OOE+00 0.00E+00 0.O0E+OO 0.00E+00 0.00E-+00 0.00E+OO O.00E-+00 0.00E-+00 

1-3::::s::+c:::.r _ _ ___ J--_1_.s_3_E_-0_2_ ...... _s_._•2_e_-0_3_-+---"'3_..:.3""'0E=--..:.o.:...1 -4_0_._oo_e_-+0_0-+1----o._o_oE_•_o_o_1--_o_.o_o_E_+o_o_+-_3_.3_0_E_-0_1 -4 _ _ 1._so_E_-_o• __ ..,__,._74_E_-0_3_ 
39 CO 0.00E-+00 0.OOE+00 0.O0E-+00 0.00E+OO 0.00E+00 0.00E-+00 0.00E-+00 0.O0E+OO 0.OOE-+00 

40 CO, 0.00E+OO 0.00E-+00 0.00E-+00 0.00E+0O 0.00E+00 O.00E+00 0.00E+00 0.00E+OO 0.OOE+00 

41 co;' 0.00E+00 0,00E+00 0.00E+O0 5.55E+02 0,00E+00 O.00E+O0 6.SSE-+02 2.98E-01 3.HE+O0 

42 Cr' 0.00E+O0 0.00E+O0 0.00E+0O 0.00E+00 0.00E+00 O.00E+O0 0.00E-+00 0.OOE+O0 0.O0E+o0 

<13 Cu'' O.00E+00 0.00E-+00 0.00E+00 0.00E+00 0.00E-+00 O.O0E-+00 0.OOE-+00 0.00E+OO 0.00E+00 

« F" 0.00E-+00 0.00E+00 0.00E+OO 0.00E+00 0.00E-+00 0.00E+OO 0.OOE-+00 0.00E+O0 0.00E+0O 

45 Fe•' 0.00E-+00 0.00E+00 0.00E+oo 6.67E+0 1 0.00E+00 0.00E+OO 6.67E+01 3.03E-02 3.51E-01 

1-•..:.;s=H..:,o _____ .__s_. s_J...;.E_+_o_, -+_a_._32_E_+_o_o-+_s"'.o=-7c.:E~+0-=2_._o_._oo_e_+_o_o-+,---o._oo_E_•_oo_-+_o_.o_o_E_+00_-+_s_.0_1_E_•_0_2--i_ =2 . ..:.3.ccoe=--0= 1----1_2::.:·.::.67'-'E=-+00-=-.-

1-•"-1-+H"",_o""cb""J ___ -+_o_.o_o_E_+_o_o-+_o_._oo_E_•_o_o-+_o_.o_o_E_•_o_o-t_1,...._38_E=-+o_2-+1----o._0_0E=-•-oo_-+-_o_.o_o,,,E_+00_-+_1_J_s_E_+0_2_ +-_ e . ..:.2_7E=-·-"0..:.2 _i_ 1.2se-01 
48 H' 1.00E-07 8.41E-10 5.12E--08 0.00E+00 0.0OE+OO 0.00E+00 5.12E-08 2.33E-11 2.70E-10 

49 HCL 0.00E+OO 0.00E+OO 0.00E+O0 0.00E-+00 0.00E+OO 0.00E-+00 0.00E+OO 0.0OE+00 0.00E+00 
50 HC03- 0.00E+O0 0.00E+00 0.00E-+00 0.00E+00 0.OOE+0O 0.00E+OO 0.00E+OO 0.0OE+00 0.00E +O0 

i-:,51:+H_2:...:C:..:0:...:3 ___ -+___:0.:...0:...:0..;;E:...:•.:..OO'-+--o,....,...oo...,E=-•-0_0-+-o;:.;·;:.;00:..cE=-•-=0.::.0-+-o-._OO_E;;.,.•_0_0_,,__o._o_occ.E•_oo_-+_o_.oo_E_+o_o_,.__o_.o_;o..:E:...•..c0.:..0_._ o;:.;,.c,00::,:E:;.•c:0c.:::0_ !---'(!;00E+O0 
52 HF 0.00E+00 0.00E-+00 0.00E-+00 0.OOE+00 0.00E+00 0.00E-+00 0.00E-+00 0.00E+00 J 0.OOE+0O 

53 Hg' 2 0.00E • O0 0.00E+00 0.OOE+00 0.OOE+00 0.00E+00 0.O0E+0O 0.00E-+00 0.00E+o0 0.OOE-+00 

54 HNO, 0,00E-+00 0.00E+00 0.OOE+00 0.00E-+00 0.00E+00 0.00E+0O 0.00E+00 0.00E+O0 0.OOE+00 

1-ss-+K-·.,.,....----1--o_.o_o_E_-+0_0-+_o,...._oo_E_•_o_o-t_o_._oo_E_•_o_o-t __ 1._04...,E_+_o_o--11----o._o_o_E+0_0_+-_o_.o_o_E_•o_o_+-_1_.D4_E_+_o_o-t __ 4._7~3E~-0•---1 __ ..:,s_.•~1E-0J 

t-56;;..+.:L"'a_·'- - - --+-o_.oo_E_-+0_0-+_ o_._oo_E_+_o_o-t_o"'.""oo""E=-•-=o..:.o_._o_._oo_E_+_oo_-+-_o._0_0E_+_o_o_1--_o_.o_o_E_+0_0_.f-_o_.00_E_+_o_o_. __ o::..:·.::.oo::.:E=-+0-=o----1_:::.:o-.::.oo::.:E=-•-=oc.:::o _ 
57 Li' 0.00E+0O 0.00E+00 0.00E+O0 1.39E+02 0.00E+00 0.00E-+00 1.39E+02 6.32E-02 7.32E-01 

58 Ma' ' 0.OOE+0O 0.00E+00 0.00E+O0 8.76E-01 0.00E+00 0.00E+O0 S.76E-01 3.98E--0-4 4.61E--03 

t-59'-+M""'n_·_• ______ o_.o_o_E_•_o_o-+_o_._oo_E_+_o_o-+_o"'.""oo"'E=-+0-'-"o-t __ a._s_3E_-_0_2"41---o-.o-0E_•_o_o_J--_o_.o_o_E_+0_0_+-_s_._s3_e_-0_2_+----'-3_-=s..:.aE=--0= s- t--'-4'--.4..:.:9E-04 
60 MnO, 0.0OE+00 0.OOE +00 0.00E+O0 0.00E+00 0.00E+O0 0.00E+OO 0.00E+OO 0.00E+O0 O.00E+00 

1--• --~---- - ---- •- -----1- -----1- -----1>----- - +------- +--- ---+-- ----+-------
81 N, 0.0OE-+00 0.00E+O0 0.00E-+00 0.00E+00 0.00E+O0 0.OOE+00 0.C0E• OO 0.00E+OO 0.0CE-+00 

1-s2-+N_a_· ____ -+_o_.o_o_E_•_o_o-+_o_._oo_E_+00_-+_a"'.~oo""E=-• 00-'-'--t- 7-·_s3_E_•_o_1"4,---o_.o_o_E•_o_o_+-_o_.o_o_E_• 0_0_+-_1_. s_J....,E_+_o_, _____ ,?.42E-02 --~ 3""'. 9""6~E""'-0--'1-1 
t-63'-+N_H_3 ___ _ -+_o_.o_o_E_•_o_o-t_ o_._oo_e_+_oo_+-_o::..:·..:.oo-'-'E=--+0-=o_._o_._oo_E.:..+_0_0"4,---o_.o_o_E+_o_o_-1----_o_.o_o_e_• 00_-+_o_.o_o_E_-+0_0-t_ .9.aoe-• 00 . o.ooE +oo 

!-"-64'-+N_H::::"-• - --- +--o_.0_;0...;;E:...:•.:..O.:..0-+_o;..c·.:..00:.:E:..•..cO.:..C-+- 0"' . .::.00::.:E:..+O=0-+-O.:.. . .:..OO:.:E=-+O...:..:.C---,f--O.C..0_Occ.E •_o_;o_;.-....,o_.o_o_;E_+o_o_+-_o_.o_o-:E:-+OO--+- 9.C0E +00 . • 0.00E ~ --
65 Ni'2 0.00E-+00 0.C0E+00 0.00E+OO 0.00E+OO O.00E+OO 0.00E+OO 0.00E-+00 0.O0E+00 0.0O E+O0 

t-ss-+N_o,...... _____ _ o_.o_o_E_+_o_o-t_o_._oo_E_•_o_o----1_0::..:·..:.oo"'E=-•-=o-=o-t_o_._oo_E_+_oo_-+-_o_.o_o_E•_o_o_+-_a_.o_o_E_• _oo_+-_o_.o_o_E_+_o_o-+- _o,ooE +oo _ I ~- o.ooE +00 --

t-s1'-+-N_0,-=------1--o_.o_o..:e:...+..co_o----1_ 0.:.. . .:..oo:...:E=-•.:..o.:..o----1_0::.: . .::.oo;:.;E:c.•-=0..:.o-t_ o....; . .:..oo:...:E=-•-=oo...:.....-+--o-.o-o"'E•_o_o_+-_o_.o_o_E_•_oo_+-_o_.o_o_E_•_o_o--1- - o.ooE •oo _ I_ _ o.ooE +00 
68 NO; 0.00E+00 0.C0E-+00 O.00E-+00 0.00E+00 0.C0E+C0 0.00E-+00 C.0CE+OO 0.00E-+00 1 O.00E+O0 
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A B C D E F G 

69 NO; 0.00E+OO O.OOE+OO o.ooE+oo O.OOE-+00 O.OOE+OO O.OOE+OO 

70 o, O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+-00 O.OOE+OO 

71 o- O.OOE+OO O.OOE+OO O.OOE+OO 9.09E+02 O.OOE+-00 O.OOE+OO 

72 OH. 1.00E-07 1.42E-08 8.84E-07 1.36E+03 O.OCE+OO 0.00E+OO 

73 OHlbr 0.00E+OO O.OOE+OO O.OOE+OO 0.00E+OO 0.00E+OO O.OOE+OO 

74 Pb
02 O.OOE+OO O.OOE+OO O.OOE+OO 1.73E-03 O.OOE+OO O.OOE+OO 

75 Pd"1 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 

76 PO " O.OOE+OO 0.00E+OO 0.00E+OO 3.36E-01 O.OOE+OO O.OOE+OO 
77 Resin O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO 
78 IRh"' O.OOE+-00 O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO 

79 Ru "' O.OOE+-00 O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO 

80 s .. O.OOE+-00 O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 0.00E+OO 

81 Si02 O.OOE+OO O.OOE+OO O.OOE+-00 6.19E+03 0.00E+oO O.OOE+OO 

82 SiO, ... O.OOE+OO O.OOE+OO O.OOE+-00 O.OOE+OO O.OOE+OO O.OOE+OO 

83 so, O.OOE+OO O.OOE-+00 0.00E+OO 0.00E+OO O.OOE+OO O.OOE+OO 

84 so;' 0.00E+OO 0.00E+OO O.OOE+OO 8.88E-01 0.00E+OO 0.00E+OO 

85 Sr"' O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO 

86 Sucrose 0.00E+OO O,OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O,OOE+-00 

87 Ti.,.. 0.00E+OO O.OOE+OO 0.00E+OO 2.33E+OO O.OOE+OO O.OOE+OO 

88 Zn"2 0.00E+OO 0.00E+OO O.OOE+OO 1.50E+02 0.00£+00 O.OOE+OO 

89 Zr"' O.OOE+OO O.OOE+OO O.OOE+OO 2.12E+01 O.OOE+OO O.OOE+OO 

90 I 

91 ·C-Mllts "'--c-... Solid Coma Gose- ; 

92 Uftlt mol/L Lb/,,..1 Lb/day Lb/day mol/l Lb/dav 
93 Totol O.OOE+-00 O.OOE•OO 0.00€•00 O.OOE•OO O.OOE+OO O.OOE+OO 
94 1c,o;' O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO 

95 Formate O.OOE+OO O.OOE+OO O.OOE+OO O.OOE-+00 O.OOE+OO 0.00E+OO 

96 Acetate 0.00E+OO O.OOE+oO O.OOE+OO O.OOE+oO O.OOE • QO O.OOE+OO 

97 Glycolate 0.00E+OO O.OOE+OO 0.00E+OO O.OOE+OO 0.00E+OO 0.00E+OO 

98 IOA O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

99 Citrate O.OOE-+00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+oO O.OOE+OO 

100 HEOTA O.OOE+-00 o.ooe+oo O.OOE+OO O.OOE+oO O.OOE+OO O.OOE+OO 

101 EDTA 0.00E+OO O.OOE+OO O.OOE+OO 0.00E+oO 0.00E+OO O.OOE+OO 

102 I 
103 Rod . Comp Ila- Rad . ColNI Sollds Rad . C..mp (1) 
104 Unit Ci/L Ci/day U,/day CI/L Ci/day Lb/dav 
105 Total 0.00E+OO O.OOE+OO O.OOE+OO 3.73E-09 6.60E-07 1.72E-02 

106 l'"1Am O.OOE+OO O.OOE+oO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO 

107 243Am O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.DOE+OO O.OOE+OO 

108 "c O.OOE+OO 0.00E+OO O.OOE+OO 0 .00E+OO 0 .00E+OO O.OOE+OO 
109 ""Co O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO 

110 243cm O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO 0.00E+OO 0.00E+OO 

111 .. C:m 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
112 ···c:s O.OOE+OO O.OOE+OO O.OOE+OO 0 .00E•OO 0.00E+OO O.OOE+OO 
113 "''Eu O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 0.00E+OO O.OOE+OO 
114 " ''Eu 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
115 •= eu O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
11 6 H 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
117 ""1 O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO 
11 8 0 ' Ni O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
119 "'Ne O.OOE+OO 0.00E+OO O.OOE+-00 O.OOE+OO O.OOE+OO O.OOE+OO 
120 '~Pu 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
121 ,,.,.Pu O.OOE+OO O.OOE+OO 0.00E+-00 O.OOE+oO O.OOE+OO O.OOE+OO 
122 " .. Pu 0.00E+-00 0.00E+OO O.OOE+OO 0.00E+oO 0.00E+OO 0.00E+OO 
123 •1pu O.OOE+-00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO 
124 ~"Pu O.OOE+OO O.OOE+OO 0.00E+OO 0.00E+OO O.OOE+oO O.OOE+OO 
125 "'-~b 0.00E+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
126 "'sm O.OOE+OO 0.00E+OO O.OOE+OO 0.00E+OO O.OOE+OO 0.00E+OO 
127 1=sn O.OOE+OO 0 .00E+OO O.OOE+OO O.OOE • OO 0.00E+OO O.OOE-+00 
128 '"'S r O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE-+00 0.00E+OO 
129 1-rc O.OOE+OO O.OOE+-00 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO 
130 1-rh O.OOE+OO O.OOE+OO O.OOE+OO 3.73E-09 6.SOE-07 1.72E-02 
131 ",,u 0.00E+OO O.OOE+-00 O.OOE+OO 0.00E+OO 0.00E+oO 0.00E+OO 
132 ·-, , O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+oO 0.00E+OO 
133 ""u O.OOE+OO 0.00E+OO 0.00E+OO O.OOE+OO 0.00E+OO 0.00E+OO 
134 •-u O.OOE+OO O.OOE+OO 0.00E+OO 0.00E+OO 0.00E+OO O.OOE+OO 
135 •~u O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
136 1) All radionuclides rn aaseous streams are assumed to exist as solid oarticulate. 
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H I J 
O.OOE+OO O.OOE+OO I O.OOE+OO 
O.OOE+OO O.OOE+OO -r·o·. OOE+OO -
9.09E+02 • . 13E-rn~E•OO _ 
1.36E+03 _6.19E-01 _?.._]7E+OO . 
0.00E+OO O.OOE+OO O.OOE +00 
1.73E-03 7.88E-07 _ .~ 2E-06 
O.OOE+OO 0.00E+OO O.OOE+OO 
3.36E-01 ,.,,,_,. ~ ' rr«>-
O.OOE+OO ll.OOE+OO . O.OOE+OO --
O.OOE+OO O~OOE+OO 0.00E+OO_ 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 0.00E+OO_ : O.OOE+OO . 
6 .1 9E+03 2.81E+OO 3.25E+01 
O.OOE+oo O.OOE+OO O.OOE+OO 
O.OOE+OO _ O.OOE+OQ___j.._~OOOE • O!) __ 
8.88E-01 4.04E-04 I 4.67E-03 
0.00E+OO 

+----· 
O.OOE+OO O.OOE+OO 

0.00E+OO O.OOE+OO O.OOE+OO ---·-
2.33E+OO _1.08E-03 1.23E-02 
1.SOE+-02 6.82E-02 7.90E-01 
2.12E+01 9.83E-03 1.12E-01 .. .. 

---- -
Total ea..... 

Lb/dav --- +-----
Mt/day g/aec 

O.OOE+OO O.OOE+OO O.OOE+OO 
0.00E+OO 0.00E+oo O.OOE+OO ·----
O.OOE+OO 0.00E+OO O.OOE+oO ... 
D.OOE-+00 O.OOE+OO __ ~ OE+OO _ 
O.OOE+OO O.OOE+OO O.OOE+OO -- -- -----
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O~OOE+OO -----
0.00E+OO 0.00E+OO 0.00E+oO -- ·· ----
0.00E+OO 0.00E+OO O.OOE+OO --~ · ----

Totol Rod . Col!IP (1} 

Ci/L Ci/day Lb/day 
3.73E-09 6.SOE-07 1.72E-02 
O.OOE+-00 O.OOE•OO O.DOE+OO 
O.OOE+OO 0.00E+OO O.OOE+OO 
0.00E+OO 0.00E+OO 0.00E+OO 
0.00E+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+oO O.OOE+OO O.OOE+OO 
O.OOE+OO 0.00E+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
0.00E+OO 0.00E+OO 0 .00E+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 0.00E+OO 0.00E+OO 
O.OOE+OO 0.00E+OO O.OOE+OO 
0.00E+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 0.00E+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 0.00E+OO 
O.OOE+OO O.OOE • OO O.OOE+OO 
O.OOE+OO O.OOE+OO 0.00E+OO 
O.OOE+oo 0.00E+OO O.OOE+OO 
O.OOE+oo O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 0.00E+OO 0.00E+OO 
O.OOE+OO 0.00E+OO O.OOE+-00 
0.00E+OO 0.00E+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
3.73E-09 8.SOE-07 1.72E-02 
0.00E+OO 0.00E+OO O.OOE+OO 
O.OOE+OO O.OOE+-00 O.OOE+OO 
0.00E+OO O.OOE+oO 0.00E+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OO E+OO 

; 
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PROJ ECT. WTP 
JOB NO.: 24590 

CALC NO.: 24590-WTP-M4C-FRP-00003 
SHEET REV: D 

SHEET NO.: C-1 0 

H 

: ;:~~::.r~FP03 Stre:~ ~epo,r-tj _ ~=--=~--=.c- = ··· ·"==,=:=-:· _ ... ~
1 

.= 

l ;:;.:::= ---_-:_-_- ~~~;-~~ - to_HL_W "-'hr_l __ --~~-~---_-,-~--==~-~-~---'----_-_-_ --_-I---=-- - --:--__ -
6 11U11 t>at• / Time : 12/14/2005 - 1:4Z :25 PM I 
7 Aun t>ata File : I .... H:\ACM v3 .1\MRQ-0,-0049\MQQ._05_0049A_ StNams~~ · --1----- ----··--r · 
8 ·- -- T ---- - -r - --~----- - ~==~--=---- ___ -~ 

1-'-!:.;..1 -1-~:..:~:;;.~:.;;~:..:.i~~pl...':---+' - -~..:.-~.;..}c....~~'-:-'-~--l--:A~'-"r"-~:...,--d:..:oe--'-s .;..not=inci~ u'---,dt-r-e.;..s..:.ol~",:t~ ~.----E-~ -~----_,_ .. -~ 
;: MassFIOW ~ :~~~= L~~;y --"--~-~~ -~:i·-·-=-=-===-r-- ~-~ 

i-:-,.:..5-1-V-o-lu_m_e_tn_·c--:-..:-F..::l-ow:c_:... __ +1---~..:.1:.""5:..:4:E==--+OO~~-=-~-=--=--=-:GP~~M~-:_-:_~7=d~oe~-•:..:no=t.::.,nccd=ud• solid phase ) 1 • --_ - ~- • • ~~~- _ -=---=--:--=-
l-'-~~• M::;ol:::.a:::r~F..::low=--,.__-':"':~:..:!:.::~:..;:..:co1.:..1--+--=-Lf::.:m.:.:.' :::.:;"."'n,:...'~-d-oe_ s_ no_t_in_d_u+~•-solid phase) _ _ __ _ ' _______ · _ ·-__:.= 

18 MolecularWeight 1.89E+01 Lb/Lbmol F F 1 

i--.:,.i!'--1-1~..:.i.::c::..:\:.:.=:.:..:~c....ri':'v-,-.,--+-- i-'-j"'!'-,i'-~..:.:l=-:--+--'-:'-'Dt..:.:..:.r _-+----_- ~ ---. -~~=+=--~= = . ~ 
l--=-23=-.i.Tc.:O:.::ta::l..:T.:..:R..:cU __ -4-_1..:.·;::.35:..:E:c.-O::..l.:......4-_....;C:..:ill=-._-+-_______ -4-______ >--- ____ _______ ------r--- __ I _ ____ _ 

f..;.24,;..+T..::O:.::t•::l.:..A:;acti;;.;'v"'i1v' "'--+-...;Ja.a.O:..:J:.::E;..+_o.;.1-+_ ...... c..:illc.:....-+- ----l-- _ ---- --------------+-------t--·------------=-==~ ... 25 
26 ,r.-.,.nt A-o• Co..., Solid.._,., &asaous (1) Total........, I 
27 Unit mol/L Lb/aal Lb/d4y Lb/day -'IL Lb/day Lb/dav mt/day f ~ec 

i-;2&:,.,1:T::.:o:::.ta:.1----,.__..,5,.;_5;;.:e::;E;..;+o=-, -+-a.,.;_:.:e 1::.E!l'+0:::-o~--1.:;:ss"'E;;:;+o:..,•---1.,......;1.::;s;,;.2E~+=-04..,_-+...,.o"".o"'o'=e..::+o;.,o,...,.__....,o,;:;.o;;;o'=E;.:::+~oo:---+--:3e"_4:a;7;,;E;:a+~04-+- ,. _-.se"'E:C+0+:-1 ·T7':83E +02 

29 A"' 5.81E-06 5.2JE--06 1.16E-D2 3.62E•00 0.0DE+OO 0.00E+OO 3.63E+OO 1.65E--03 I 1.91E-02 

~~30~:A~l'~•l =========:==7:.~a3~E:-:02:=~==:, .:s~8E;-0:~2=~==3=.1so~E~+0~:,=~~=~8~.a:, ;E•=o:2==~=10~.0=0~E=• QO:~=:==o=.O~O~E=•=oo;::=:==8=.36=~E~•=0=2=~===2-18:9E~-01=, -- ... 1--"3-"_3....;4.=E_+O....;O_ , 

i-:::3..:..1 -i:lA..::•:.·_
1 
___ _ ..,__2_._ss_E_-0_s _, __ 1._s_oE_-0_s-1r--=3'-=.54= E-0-=2-11--2_.3_3_E_-0_1_1-_o_.o_o-=E_+_oo_+-_o_.o,...o-=E,...•_oo_ +--2:-.,...sa,..,E,...-0--,-1 ~ ---'-1 c.:·22=-E=-·-=04..:...+ _ 1.41 E-O~_ 

32 e•> 3.93E-02 3.SSE-03 7.85E+00 3.31E+02 0.00E+00 0.00E+00 3.38E+02 1.54E-01 1.78E+O0 

i-:::3::.3 .f!B:::a,.,·_
2 
____ ..,__s::..·.:.3-4:.:E::..--0..::..::..6 ~ --'--6.c,;1.:.2E.:.•..:;0.:.6-1'---'-1'-=.3-=-5=-E-0-=-2-11-.c.3..:;·2.:.3.:.E+_o,...o_l---'o_;.;.o..;.o...;E_+-0_0_ +-_o_. OO--:E,...+_oo_+-_3,.....2::-4:-:E:-+_0_;_0~---'-1.'-'4.'..7E=--0= 3- , _ ,_. 7_1 E_-0_ 2 _ 

i-=-34-B:c,:i_' '--- --4-6_._28_E_--06_--1 __ 1._0_9E_-O_s__,r--=2'-'.•-=2-=E-0--=2--,l---_1_.6_9_E_+o_,_t-_o_.o_o_E_+O_0_ +-_o_.oo_E_+-O_ o_ +-_1_.7_0_E_+_0_1---1 __ 7 -~7~1 E-03 8. 92E-0 2 
35 ca '2 3.7 0E-04 1.24E-0-4 2.73E-01 1.97E+01 0,00E+00 0.OO E+O0 2.00E•01 9.09E-03 1.0SE-01 

i-=-36=--1-C::.d=-·_2 ----+-_s_._a_eE_-_06_-+--_s_.2_1_E--06 _ __,1---2_.o_s-=E-0~2-11---1 _.J_1 _E+_o_1_t-_o_.oo_E_+_oo_+-_o_.oo_E_•_oo_+-_1_._J 1_E_+_o_1--1--s ~.94~ E-O--'-J --t- __ s .&eE-0_2__ 
37 Ce> 2.37E-04 2.77E-0-4 6.13E-01 4.02E+O0 0.OOE+00 0.OOE+00 4.6•E+00 2.11E-03 2.44E-02 __ 
38 er 1.22E-02 3.S0E-03 7.95E+OO 3.92E+00 0.OOE+00 0.00E+OO 1.19E+01 S.40E-03 6.25E-02 

39 CO 6 .36E-101 1.49E-101 3.29E-98 0.0DE+OO 0.00E+00 0.00E+-00 3.29E-98 1.49E-101 1.73E-100 

40 CO, 4.90E-06 1.&0E-06 3.98E-03 D.OOE+OO 0.00E+00 0.00 E+00 3.98E-03 1.81E-D6 _ · 2.09E-05 

l-'4.:..1 4CC::.O::.''L_, ____ ..,__s_;.;'.:.62;::.E::..-0..:..::.2~-.:.2 . ..:.8.:.2E.:.-0...:..=.2_,1-::..6·-=2::..3E=-•....;0'-'1--,l--1-.09-=-E+_0:-3- l-..,;_o....;.o_o-:E_+,...oo_ +-_o_.o:-:o-::e_•_oo_+-_1_ . ...,16:-:E:-+-0_3~--=5-=.26E--O 1 6.09E +OD 
l-'•=-2 "'C::.•c..· 1 

_ ___ -4_1_._s9_E_-0_3--1--7_.J_5_E-_04_-+-_1._s..:.3e=-+0..c...o__,,-.-1 _.0_1 _E+o_1_t-_o_.o_o_E_•_oo_+-_o_.o_o_E_•_oo_+-_1_._11_E_+_o_1---1r- s .J2E-03 __ ~ .?E-02 
43 Cu'2 9.81E-06 5.20E-08 1.15E-02 1.37E+OO 0.00E+00 0.00E+00 1.J8E+OO 6.28E-04 7.27E-0J 

44 F" 5.51E-OJ 8.74E--04 1.93E+00 7. 13E+01 0.00E+00 0.00E+00 7.32E+0 1 3.JJE-02 J .85E-01 

l-'-45::..f:F..::ec..' ' ____ 4 _ J::..._11_E;;..-04_--+ __ 1._4_SE::..·_o_4-1-::..3·-=2..:.0E=--0=1~ __ s ._a_oE.;..+_0_2__,1--o-.o--:-o.;..e_+o_o_1--o--o-o-=E_+_oo_+-_s,..,.s::co:-::E:--+0-:-2-t_ "'2.::..6"'..;;E=--0..:c=-1 _ 1----=J '-=.o-=5::E•.co:..:o'-, 
46 H,0 5.35E+01 8.05E+00 1.78E+04 0.OOE+OO 0.O0E+00 0.00E+00 1.78E+0-4 8.09E+00 9.JSE+0 l 

47 H,Q(b) 0 .00E+00 O.00E+O0 0.00E+o0 1.38E+02 0.00E+00 0.00E+00 1.38E+02 6.27Ec.c-0:..:2c..-_,__....c7..c.2=.c6:..:Ec...-Oc...1c _ 
48 H' 1.01E-07 8.53E·10 1.89E-06 0.00E+00 0.00E+00 0.00E+00 1.89E-06 8.57E-10 9.92E-09 
49 HCL 0.00E+-00 0.00E+00 0.00E+00 0.00E+00 0.OOE+00 0.OOE+O0 0.00E+OO 0.00E+<l0 0.O0E+00 

l--"-50-'-+H_c_o_3_. ___ -+_1_._1o_E_-_24_ -+-_3._s_1E_-_2_•---1--7._9_9E_-_2_1---1 __ 0._0_0E_+_o_o-1t--o_.o_o __ E_+-0_o_t-_o_.o,..,o-=E_+0,...o_-t--_7_.:c99:-:E:-·-21_-t-_ 3._S_3E~--24 --1--4.:.;;.2=..1:..:E:..:-2:::3'----
i--=-5.:..1 '-H...:2:..:c::.:o::.:Jc..-____ ,_.6_&_E_-_23_-+-_3._9_se_-_2_3--1--8._7_7E_-_2_0---1 __ 0._0_0E_+_o_o_,-._o_.o_o_e_+0_0_+-_o_.o_o_e_+oo_-+_a_.1_1_e_-_20--i ~ J~.9-'-9-=E---=2..:.3--1-~·s,e-22 .. 

52 HF 0.00E+00 0.00E+O0 0.00E+0O 0.00E+00 0.00E+O0 0.00E+00 0.00E+O0 0.OOE+00 0.00E+00 

53 Ha ' 2 1.0JE-05 1.72E--05 3.&0E-02 7.•5E+-O0 0.00E+O0 0.OOE+OO 7.49E+O0 3.41E-03 3.9•E-02 

54 HNO, 0.00E+00 0.00E+O0 0.00EtO0 0.00 E+O0 0.00E+O0 0.00E+OO 0.00E+OO 0.00E+00 0.00E+00 

55 K' 2.92E-02 9.53E-03 2.11 E+01 1.11E+01 0.OOE+00 0.00E+OO 3.22E+01 1.46E-02 1.69E-01 

56 La"' 2.72E-06 3.16E-06 6.98E-03 8.06E+00 0.00E+OO 0.00E+OO 6.06E+OO 2.76E-03 3.19E-02 i-:::'-f!:=------jf-;:;;..;..C..:....;;,._4-......:.......:.:;,..;..:,._+-..:.:.;;=-~-+-'-..:..:..C~-'-+-...:.:..:.c..=-...:..:.-+- ......:.-"---+---'-....:..:-'-''--,f-.::;_:_=-~ +--":..:..:.:=-=-- -
57 Li' 2.12E-04 1.23E-05 2.71E-02 1.40E+02 0.00E+00 0.00E+OO 1.40E+02 6.JBE-02 7.38E-01 

58 Ma•2 8.09E-05 1.6"'E-05 3.63E-02 4.88E+00 0.00E+00 0.00E+OO 4.92E+OO 2.24E-03 2.59E-02 

1--"'59'-f"M::.:n.:..'_
3 

_ ___ ,.___&.;.. 7::.:8:..:E:..-0.:..5:.....+-- 4...:·.:.03::.:E::..·.:.05:.......+.....::8·:=-90::.;E=..·.=.02=-+ - •...:-.:..H:..:E::.+...:O...cl_,l-.:.0·c:0.:.0E=.+_0:..:0_f-..:;0_.OO..;..:.E_+0::.:0c..-,.___•...:-7...:5..=Ec..•.:.01-'--t-...:2co·.,:.;16:..:E=-·=02 _ -1.c_50E-01 __ 
60 MnO; 0.OOE+O0 0.00E+OO 0.00E+0O 0.OOE+00 0.00E+00 0.00E+00 0.00E+OO 0.00E+O0 o,ooE+00_ 

1--s=--1-+N..,, _____ .,__2_.2.;..8....;Ec....-0.;..3:.....-.--s_._J J_E;_-0.;..4'-4--1"".""1a""E=-•--=o-=-o_._ o_._oo....;E::.+_o_o--11---o.'-o-0E_+_o_o_1---_o_.o_o_E_+o_o_.,__1_1_e_E_+0_0_ -1-_scc·.c..36'-CEc..-04=-- s .2oe-03 

~6:::2~N:.:a:..;• _ _ _ _ 4-__:9...:.2:...1..:;E:..-0:...1.:......+-_.:.:1 . .:..77...:E:..·.:.01.:......+.c3:::.:.9:..1:..:E:.:•..:c0.:.2-+-8:.;·.:.68:..:E:..+....;0.:.2~1-.:..0.c:0:..0E=-•-'0:..:0_f-..:;0'-:.0..,;.0-=E_+0'--0'--+--1-'.26:..;..;;E,...+O.:..J.:......-t-- 5""'-"72:..:E=--0::..1-'--i·· 6.62E+CJ9. _ 
1--s3_ N_H_3 ____ _.._3_.1_2_E_--0_J_ +-_5_._2e_E_-_o•- +--1"' __ 11....;Ec..•.c.o_o--t_o_._oo_E_•_o_o--11---o._oo_e_+_o_o_+-_o_.o_o_E_+o_o_.,__1_. 1_1_E_+_oo,--t-_ s_._3_1 E~ ~ _ 

6-4 NH4+ 3.69E-20 5.28E-04 1.23E-17 0.OOE+00 0.OO E+00 0.00E+00 1.23E-17 5.58E-21 6.46E-20 
l--=--+------+------+------+-==-'--'---J- --- --11-------t-----+-- - ---t-~~---r· ---

65 Ni' 2 1.41E--04 6.92E-05 1.SJE-0 1 2.11E+01 0.OOE+00 0.00E+00 2.12E+01 9.65E--O J 1._1_2~--
66 NO 4.00E-26 1.00E-26 2.22E-23 0.00E+00 0.OOE+00 0.00E+00 2.22E-23 ] .01E-26 ....!EE:25 _ 

l-"-67'-+N-'0'-'2'-------+--'5:..:._5:.:5:..:E:..·3::.9:.......+-2::.·.;.17:..:E::.·.:.39:.......+.....c4-c:::8:::0E::.·c:::3::.6--+-0:.:·.:.00:.:E::.+-O..::..::O-,l-::..0:.:.OO::..E=-•0:..:0:.....f-..:0_;.;.O..;.O..::E_+0.:..0:.....,.___4...:.8,....o-::E_•_J6_-t-_ 20 0.-'-18_-c.,E_-~ .. _ 2.52E-3Jl . _ 
68 NO; 1.53E-01 5.BSE-02 1.30E+02 1.99E+02 0 .00E+00 0.00E•00 3 28E+02 1.49E-01 1.73E+00 



BY: E. Bernos 
DATE: 12122/05 

CALCULATION SHEET 

SUBJECT: Integrated Baseline Emissions Report Non -SSFM Represented Constituents Emissions Rate Estim ation 

A B C D E F G 

69 NO; 8.33E-01 4.31E-01 9.54E+02 1.53E+02 0.00E+OO 0.00E+O0 

70 0, 7.36E-04 1.96E-04 4.34E-01 0.0OE+0O 0.00E+OO 0.00E+OO 

71 o· 0.00E+00 0.O0E+OO O.00E+00 9.53E+02 0.00E+0O 0.0OE+OO 

72 OH. 9.86E-08 1.40E-08 3 .10E-OS 3.14E+03 0.00E+0O 0.00£+00 

73 OH(b)" 1.56E-01 2.21E-02 4.88E+0 1 1.98E-19 0.O0E+0O 0.OOE+0O 

74 Pb"2 3.59E·05 6.20E-OS 1.37E-0 1 2.77E+01 0.OOE+OO 0.O0 E+0O 

75 Pd
01 2.78E-06 2.46E-06 5.45E-03 1.14E+0O O.OOE+OO O.O0E+0O 

76 PO ~ 2.87E-03 2.28E-03 5.0•E+00 1.25E+02 O.OOE+OO O.O0E+0O 

77 Resin 0.00€.+00 0.00E+OO 0.OOE+00 0.00E+0O O.OOE+OO O.00E+00 

78 Rh"1 2.68E-06 2.30E-06 5.10E-03 3.68E-01 O.OOE+0O 0.00E+00 

79 Ru"1 3.99E-06 3.36E-06 7 .44E-03 3.37E+O0 0.OOE+OO 0.00E+0O 

80 s·• 0.OOE+O0 O.OOE+OO O.OOE+oO 8.52E-17 O.OOE+O0 0.00E+OO 

81 SiO2 5.43E-04 2.72E-04 8.02E-01 6.30E+03 O.0OE+O0 0.OOE+OO 

82 SiO _. •. lSE-18 3.19E- 16 7.0SE- 13 2.08E-06 O.0OE+OO 0.00E+OO 

83 so, 6.0SE-•2 3.25E-•2 7.19E-39 0.0OE+O0 O.0OE+OO 0.OOE+00 

84 so;' 6.86E-03 5.S0E-03 1.22E+01 4.59E+01 0.0OE+OO 0.OOE+OO 

85 sr"2 1.45E-06 1.06E-06 2.34E-03 1.80E+O0 0.0OE+OO 0.00E+OO 

86 Sucrose 0.OOE+00 O.0OE+O0 O.00E+00 3.59E-36 0.00E+OO 0.O0E+oo 

87 rt' 4.48E-06 1.79E-06 3.95E-03 3.0SE+O0 0.0DE+OO 0.00E+OO 

88 Zn' ' 1.67E-05 9.13E-D6 2.02E-02 1.53E•02 0.00E+0O 0.O0E+O0 

89 zr·• 1.23E-05 9.40E-06 2 .08E-02 1.46E+02 0.O0E+00 0.00€. • 00 

90 I : I : 

91 Co..-nallts l"-- ColN Solid Como Gaseous ' I 
92 U11it l!IOl/l Lb/llOI Lbldov lb/dcry -vl lb/dew 
93 Tnol 3.62E-03 2.66E-O3 5.87!:+00 5.2!E•O2 O.OOE+OO O.OOE+OO 

94 c,o ., 3.62E-03 2.88E-03 5.87E+O0 5.21E+02 0.OOE+OO 0.00E+0O 

95 Formate 2.57E-15 9.66E-1 6 2.14E-12 1.01E-07 0.OOE+00 0.00E+DO 

96 Acetate 1.99E-15 9.82E-16 2.17E-12 1.02E-07 O,OOE+OO O.00E+00 

97 Glycol ate 1.33E-1• 8.31E-15 1.84E-11 5.0JE-08 O.OOE+OO O.00E+00 

98 !DA 8.21E- 15 6.90E-15 1.53E-11 1.28E-07 0.0OE+0O 0.00E+OO 

99 Citrate 5.68E- 16 9.11E-16 2.D1 E-12 1. l0E-07 0.00E+OO 0.0OE+oo 

100 HEDTA 2.66E-15 6.18E- 15 1.37E-11 9.04E-0B O.00E+OO 0.OOE+OO 

101 EDTA 3.20E-16 7 .80£-1 6 1.72E-12 9.72E-08 0.00E+0O 0.00E+OO 

102 

103 Rad. Comp Ao-... Reul . Co~ : Solids Rad . Comp (1) 
104 Ullit CI/L CVday lb/dav CI/L Ci/day lb/day 
105 Tot.al 1.60E+01 1.34E+D5 5.13E+O0 1.43E+01 1.19E+05 8.72E+o2 

106 12•1Am s.«E-05 4.56E-01 2.93E-04 1.0JE-01 8.61E+02 5.S•E-01 

107 12"lAm 3.56E-08 2.98E-04 3.29E-06 8.31E-06 6.96E-02 7.69E-04 

108 "c 1.12E-06 9.JSE-03 4.62E-D6 7.26E-06 6.08E-02 3.00E-05 

109 r·r.o 7 .33E-06 6 .14E-02 1.20E-07 1.14E-02 9 .51E+01 1.85E-04 

110 ~ 43Cm 5.90E-09 -4 .94E-05 2.15E-09 1.44E·04 1.20E+00 5.25E-05 

111 1·-cm 1.40E-07 1.17E-03 3.18E-08 3.27E-03 2.74E+o1 7.45E-04 

112 "'C• 1.60E+0 1 1.34E+05 3.40E+00 2.29E+0O 1.92E+04 4.87E-01 

113 ,""-Eu 4.09E-07 3.43E-0J 4.35E-08 5.47E-04 4.58E+o0 5.81E-05 

114 1·-Eu 8.•9E-05 7.l0E-01 5.80E-06 5.92E-D2 4.96E+02 4.DSE-03 

115 1:10Eu 2.45E-05 2.0SE-01 9.33E-07 8.77E-03 7.34E+01 3.33E-04 

116 l' H 2.40E-05 2.01E-01 4.S0E-06 1.BOE-04 1.51E +00 3.45E-07 

117 "'' 1 3.42E-08 2.87E-04 3.SBE-03 3.SSE-07 3.00E-03 3.74E-02 

118 ""Ni 1.31E-04 1.10E+O0 4.27E-05 1.97E-03 1.65E+01 6.39E-04 
119 "'No 4.33E-08 3.62E-04 1.13E-03 8.41E-05 7.04E-01 2.20E+OO 

120 '~Pu 2.44E·07 2.04E·03 2.82E-07 3.99E-04 3.34E+0O 4.30E-04 
121 ... Pu 3.37E-06 2.82E-D2 1.00E-03 3.S•E-03 2.96E+01 1.0SE+0O 
122 ·-pu 8.73E-07 7.31E-03 7.10E-05 9.JJE-04 7.81E+oo 7.59E-02 

123 " Pu 1.83E-05 1.SJE-01 3.28E-06 2.51E-02 2.10E+02 4.49E-03 
124 "'p., 9.24E-11 7 .74E-07 4.33E-07 8.60E-08 7.2DE-04 4.03E-04 

125 '"Sb 5.07E-05 4.24E-01 9.02E-07 3.63E-02 3.D4E+02 6.46E-04 
126 1~1sm 7.1 1E-04 5.95E+0D 4.99E-04 4.40E-01 3.68E+03 3.09E-01 

127 ·--sn 8.06E-07 6.75E-OJ 1.31E-03 1.70E-04 1.43E+00 2.77E-0 1 
128 -s, 1.76E-02 1.47E+02 2.35E-03 1.13E+0 1 9.42E+04 1.S0E+0O 

129 -re 1.41E-04 1.18E+O0 1.53E-01 2.~E-02 2.12E+02 2.76E+01 
130 "

1
Th 1.31E-09 1.10E-05 2.20E-0 1 2.78E-06 2.33E-02 4.67E+02 

131 ~·u 4.38E-OB 3.67E-04 8.39E-05 2.28E-04 1.91E+00 4.37E-D1 

132 -u 3.11E-OB 2.60E-04 9.24E-05 1.18E-05 9.92E-02 3.52E-02 

133 •-u 1.23E-09 1.03E-05 1.0SE-02 2.85E-07 2.38E-03 2.43E+00 

134 ,~ J 2.10E-09 1.76E-05 5.99E-04 3.91 E-07 3.2BE-03 1.12E-01 
135 ·-1 2.43E-08 2.0JE-04 1.33E+00 6.70E-06 5.61 E-02 3.68E+02 

136 1 All radionuci ides in Qaseous streams are assumed to exist as solid oarticulate. 

PROJECT: WTP 
JOB NO.: 24590 

CALC NO.: 24590-WTP-IHC-FRP--00003 

SHEET REV: 0 
SHEET NO.: C-11 

H I J 
1.11E+03 5.0JE:-01 5.82E+00 
4.34E-01 1.97E-04 2.29E-03 ·--- ---
9.53E+02 4.33E-01 5.01E+OO 
3.14E+03 1.4JE+OO 1.6SE+01 
4.88E+01 2.22E-02 

~ 
2.57E-01 

2.78E+01 1.2~E-02 ~ !=.:£!_ 
1.14E+O0 5.19E-04 6.01E-OJ 
1.30E+02 5.90E-02 ·- 6.BJE-01 
0.00E+OO ------·-

. .. 0.O0E•~ O.00E+OO_ 
3.73E-01 1.69E-04 1.96E-03 
3 .38E+00 1.54E-03 1.78E-02 
8.52E-17 3.87E-20 4.48E-19 
6.30E+03 2.86E+O0 J.31E+01 ----~ -- --·-
2 .08E-06 9.45E-10 1.09E-08 
7.19E-39 3.27E-•2 3.78E-•1 ----
5.80E+01 2.64E-02 3.0SE-01 ·- ,....... 
1.81E+O0 8.21E-04 9.SlE-03 
3.59E-36 1.63E-39 1 1.89E-38 .• . 
3.06E+0O 1.39E-03 1.61~:~ 
1.53E+02 6 .97E-02 ' 8.07E-01 
1.46E+02 6.63E-02 

I 
7.67E-0 1-

Totol Co11111 1-·--
lb/dew Mt/day g/H~-

5.27E+02 ~.•0E-01 2.77E+-O0 
5.27E+02 2.•0E-01 2.77E+OO 
1.0lE-07 ~.SBE-11 . 5.J0E- 10 

1.02E-07 4.66E- 11 5.39E-10 -- >--·---··-
5.0JE-08 2.29E- 11 2.65E-10 .... 
1.29E-07 5.84E-1 1 I 6.76E- 10 

1.10E-07 · ·s .02E-111s:81E- 10 

9.04E-08 4.11E-11 - •.76E~~ 

9.72E-08 4.42E~~ 
·-· ---·--

5.11E-10 ·----
Total Rad. CofflD (1 ) 

Ci/L Ci/day lb/dav 
3.03E+01 2.53E+OS 8.77E+02 
1.0JE-01 8.61E+02 5.S•E-01 
8.JSE-06 6.99E-02 7.72E-04 
8.38E-06 7.0lE-02 3.46E-05 
1.14E-02 9 .52E+01 1.85E-04 

1.•• E-04 1.20E+O0 5.25E-05 
3.27E-03 2.74E+01 7.45E--04 
1.83E+01 1.53E+05 3.89E+OO 
5.47E-04 4.58E+OO 5.81 E-05 
5.93E-02 4.97E+02 4 .0SE-03 
8.80E-03 7.37E+01 3.34E-04 
2.04E-D4 1.71E+0O 3.91E-07 
3.93E-07 3.29E-03 4.l OE-02 
2.10E-03 1.76E+01 6.82E-04 
8.42E-05 7.0SE-01 2.20E+0O 
4 .00E-04 3.35E+O0 4.JlE-04 
3.54E-03 2.96E+01 1.0SE+00 
9.34E-04 7.82E+00 7.60E-02 
2.51E-02 2.10E+02 4.49E-03 
8.61E-08 7.21E-04 4.0JE-04 
3.64E-02 3.05E+02 6.47E-0• 
4.41E-01 3.69E+03 3.09E-01 
1.71E-04 1.43E+0O 2.78E--01 
1.1JE+01 9.4"E+04 1.51E+00 
2.SSE-02 2.14E+02 2.78E+01 
2.79E-06 2.33E-02 4.67E+02 
2.28E-04 1.91E+OO 4.37E-01 
1.19E-05 9.95E-02 3.53E-02 
2.86E-07 2.39E-OJ 2.44 E+OO 
3.93E-07 3.29E-03 1.12E-0 1 
6.73E-06 5.63E-02 3.70E+D2 

I 



BY: E. Berrios 
DATE: 12/22/05 

CALCULATION S HEET 

SUBJECT: Integrated Baseline Emiss<>ns Re por1 Non-SS FM Represented Conslltuents Emissions Rate Estima tion 

PROJECT: WTP 
JOB NO.: 24590 

CALC NO.: 24590-WTP-M4C-FR P-00003 
SHEET REV: D 

SHEET NO.: C-12 

A B C D E F G H I J 

21 Na Molaritv 1.01E+OO mot/L 
22 PH 1.28E+01 pH 1 ••• • --j------- ·---·--------
23 TotalTRU 1.49E-01 Ci/L - -~ - ~ --:--:-~-=-- ---- ·-------==:::.. 
;: Total Activitv 3.31 E+o1 I Ci/L ----+- ----t-__ . _ ·----+---- -+----- --''----- --1 

1-2;,..6+.Co::-.,_-,,.-n.,.t--+-,Ati.,-,u.-0111-e:Co-,ma--;,-----;-----;~So,...,,.lid..,...Co"'",IIIO--r.Gcs•::--OIIS--,f"'ll..-•1-----;.,,T,-ot,..0""1 ""eo"'",-,..,-;,-------- , - · ---• 

27 Unit mol/L Lb/aal lb/di'/ lb/dav WIOI/L Lb/dllY Lb/elev mt/day g/Hc: 
28 Total 5.56E+01 8.82E+OO 1.78E•04 5.15E+03 O.OOE+OO O.OOE+OO 2.30f+~ 1.05E+01 1.21E+02 

~29~1 •,,..,n• -----+---'6::;..3::.;5:.:E:;.--06.::.;.-1-:.:5·c;,7:::;2E:::.·.;:0.:.6-1_.:..1:..:. 1.:.6:::.E--0.;::.2-11--.:.3·:.:::6.;.2E:::.+..;0:.:0:...._._..::0;;.:.0:.:0:.:::Ecc+.;.OO=-+-__;O::;..O:.:O:.:E:;.•.:c0.:.0-f-3:.:·:::.63::.:E:::.+0..:.:,0-11---c1:..:-6:.:5.,::E..::·0:.:3:...._+- 1. 91 E-02 
JO >J'' 7.68E-02 1.7JE-02 3 .50E•01 4.99E+02 0.00E+OO 0.00E+OO 5.34E+02 2.43E-01 2 .81E+OO 

31 As'' 2.SOE--05 1.75E-05 3.54E-02 2.33E-01 0.00E+OO 0.00E+OO 2.68 E-01 1.22E-04 t 1.41 E-03 __ 

~32~a~·-' --- --+-4_.6_5_E_--04_-+ _ _ • . _1_9E_-0_5--i_.:.8~.4.:.8"'E-__ 0.:.2--il---1._•_3E_+_o_,_l-_o_.o_o_E_+o_o_+-_o_.o_o..,E~•-o_o--1 _ _ 1._44_E_+_o_, ___ l--~6:..:.5-'J.:.E-'-0~3- l--'~ 56 E-02 _ 

i-::.;33::.+=B:..:•:.:,' 2 _ ___ -+_5--·:..84..:E:..--O.c.6_+_6._6_9E __ -0_6-l-.:..1:..:.3:.:c5=E..:-0.:.2-11---3-.2_3 __ E+_o_o_._...;o...;.0:..;0.:E_+-::-00:--+--0-.0-0 __ E:-+_o-::-o-f_3_.-=-2•,.,E--•..,o_o--;l--..:1.:...4:.:.7_,:E_;-0:.:3_ +- ·--1_7_1 E_~2_ 
l-"-34.;.+:B:.:.i'_' ___ _ -+_s_._es_E_-_oe_+-_ 1._2_oe_-0_s--i_.:.2~.4.:.2.:.E""--0.:.2--11---1 _.s_9_E +_0_1_+--_o_.o_o_E_+_oo_+-_o_.o_o_E_+_o_o--1 __ 1._1o_E_+_o_1--11--~1~. 1 ~ E-OJ ~...ce:.:..9:..c2c=E...c-0.:.2--1 

i-::.:35::.+=C:..:a:....· 2=--_ _ _ -+_4c.;.:..04..:E:..-O.c.4_+_1. __ 3.;_5E=---04-:-:--l-""2'-'. 7.:.J=E..:--0.:.1 -11---1 _. 9_3--E +_0_1_t--_o_.oo..:.:E,•-=-OO:--+--o_.o_o:-:E:-•-::o-::-o-f __ 1.-::-95_E __ +_o_1-11---=8:..:.S8= E-03 - · 1.0JE-01 
36 Cd'2 1.0BE-05 1.01E-05 2.0SE--02 1.JOE+01 o.ooe+oo O.OOE+OO 1.31E+01 5.94E-03 6 87E-02 
37 Ce"' 2.59E--04 3.03E-04 6 .13f--01 4.02E+OO O.OOE+OO 0.00E+OO 4.64E+OO 2.11E-03 2.44E-02 __ 

38 er 1.27E-02 3.77E-OJ 7.62E+OO 3.92E+OO O.OOE+OO 0 .00E+OO 1.15E+01 5.25E-03 6.07E-02 .. 
39 CO 6 .9SE-101 1.62E-101 3.29E-98 O.OOE+oo 0.00E+OO O.OOE+OO 3.29E-98 1.-49E-101 1.73E-100 
40 CO2 5.36E-06 1.97E-06 3.98E-03 O.OOE+OO 0.00E+OO O.OOE+OO 3.98f-03 1.81 E--06 2.09E-05 
41 co;' 6.15E-02 3.08E-02 6.23E+01 4.40E+02 0 .00E+OO O.OOE+OO 5.02E+02 2.28E-01 I 2.64E+OO 

...... •2a:.+c""r_·•-----+-1_._as_e_-0_J--i __ a_.0_4_E-_04_-+-_1.-'s.:.JE"'+o_o___,,1---1_.0_1_E_+o_1_+--_o_.o_o_E_+oo_-t_o_.o_o_E_•_oo_-t-_1._1 _1E_+0_1--;1-- ~s_.3~2~E~-0~3 -- ~ se-02 
43 Cu'2 1.07E-05 5.69!:.-06 1.15E-02 1.37E+OO O.OOE• OO O.OOE+oo 1.38E+OO 6.28E-04 7.27E-03 

44 F 6.03E-03 9.58E-~ 1.93E+OO 7.13E+01 o.ooe+oo O.OOE+OO 7.32E+01 3.JJE-02 3.85E-01 
45 Fe'' 3.40E-04 1.SBE-04 3.20E-01 5.13E+02 O.OOE+OO O.OOE+OO 5.13E+02 2.33E-0 1 2.70E+OO 

46 H20 5.33E+01 8.01E+OO 1.62E+04 O.OOE+OO O.OOE+OO 0.00E+OO 1.62E • 04 7.37E+oo S.53E+01 

47 H20(b) O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+oO O.OOE+OO 

48 H' 2.JSE-13 1.98E-15 4.00E-12 0.00E+OO O.OOE+OO 0.00E+OO 4.00E-12 1.82E-15 2.11E-14 
49 HCL 0.00E+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO O.OOE +OO 

50 HC03- 7.76E-24 3.95E-24 7.99E-21 O.OOE+OO O.OOE+OO O.OOE+OO 7.99E-21 J .63E-24 4.21 E-23 

._s"'"1'-+-H_2_c_o_J ___ -+_e_.J_1_E_-_23_+-_4._3_3E_-_2_J--i_.:.s .... 1 ___ 1"'E-_2_0--!1---o._0_0E_+_o_o_1-_o_.o_o_e_+o_o_+-_o_.o_o_E_•_oo_+-_e._n_E_-_2_0--if- __ 3. 99E-2J -+--•-·s_1_E_-2_2_
1 

52 HF 0.00E+OO 0.00E+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+oO O.OOE+OO 
53 Ho'2 1. 12E-05 1.88E-05 3.SOE-02 7.45E+o0 0.00E+OO O.OOE+OO 7.49E+OO 3.41E-03 

O.OOE+OO __ 

3.94E-02 
54 HNO, 0.00E+OO 0.00E+OO 0.00E+-00 O.OOE+OO 0.00E+OO O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO 

55 K" 3.19€-02 1.04E-02 2.11E+01 1.01E+01 O.OOE+OO O.OOE+OO 3.11E+01 1.42E-02 1.64E-01 

56 La'' 2.98E-06 3.45E-06 6.98E-03 6.06E+OO O.OOE+OO 0.00E+OO 6 .06E+OO 2.76E-03 3.19E-02 
t---+------+- -----i----::----!----'----tl------ 1------+-----+----- -t---'----,.. .. --- ·-
l-5"-7'-+'L;;.i'- ----+---2_.J_1_E_-0_4_+-_1._34_E_-0_5--i_.:.2;.;..7.c.1"'E-0=2--11---1._1_2E_+_o_o_l-_o_.o_o...;E_•o_o_+-_o_.o_o_E_+o_o-+_1_._1s_E_+o_o--il---"5=·2;::3::::E-0~ 4 s .05E-OJ 

58 Mo'2 8.85E-05 1.79E-05 3.63E-02 4.01E+OO O.OOE+OO 0.00E • OO 4.04E+OO 1.~E-03 2.13E-02 
....... -+~.,..-----+------!-- ----i-.:....C.:..:.--'--il------1----- +-----+------+--'-'-'= -'--+-"=~cc.. -

59 Mn'' 9.60E-05 4.40E-05 8.90E-02 4.73E+01 O.OOE+OO 0.00E+OO 4.7•E+o1 2.15f-02 2.49E-01 
t---t----- --+------!------!------il--- ---1-----+-- ---+------1----- ------
1-6"-0-+M ... n:..:Oc..,, ... · --- -+-O_.O_O_E_+_O_O--+_O_._OO_E_+_O_o--i_"'O.ccO=-OE::::•...;O:..::O--il---O._O_OE_+_O_O_t-_O_.O_O_;E_+o_o_+-_o_.o_o_E_+_o_o-t_o_._oo_E_+_oo_-+--=-0.,00 =-0E=-•...cO:..cO_ t O.OOE+oo 

~6=-1+N~'-::----- +--2-'.4,-9_;E~--'-03-+_s_s_3=-E·..:.041--+-"1.~1.:.BE=-•...;0:.:0......,1--,...o._0_;_0E;,..+_oo:..;...;-+_,:O_;_.Oc:O-=E;..• 0,...o_+-,-o:-.O_o~E:-•-o-=-o--t _ _ 1._1e~E--•....,oo-,--t-__ 5_.3_6_E-_0_4 ~ ~E-03 
rs_2 ....... N_a_· _ _ _ _ -+_1_.0_1_E_+_o_o-+ _ _ 1._9_3E_-0_ 1--i ____ 3 . ..c.9 ... 1 E=•_o..:c2--!1---7 ._82_ E_+_o_2_1-_0_.o_o_E_•o_o_+-_o_.o_o_E,..•_o_o--i_1_._1 e,,,,E=-•-o_J-11---s_.J_e~E-0_ 1_ s .22E +oo 

._s ... J-+N_H_J ____ -+_4_.oe_E_-_oJ_+-_5._7_7E_-_o_4--i--'-1 ·c;.1.;..;1E=-•..;O:..::o--i1---o._oo_E_+0_0_ 1-_o_.o_o_E_•_oo_ +-_o_.o_o_E_+_o_o-t_1_._11_E_+o_ o--i1---s-'.J~1~E-q• ___ -2:,.1:4.E_-0_ 3 __ 

t-=-64-+N_H~•-·----t--- 4-'.0:..3:..;E;_·.:.20_+--'-5 . ..:.7...;7E.:.-Oc.;.:..4-l- .:..1:..::.2;::3::::E·..;1-'-7-ll---'-0 . ..:.00.c.E~•-O...;O_ .,__..;o..:..Oc:O-=E;..+~OO:-+--O-.O~O~E:-•~0-=-0--t-~1.,...2~3E---....,1_1-1,-..c.s...;.5..:;8::::E..:c·2~1- ~ E-20 
1-6.:.S;+N.:.:,i·~

2 
_ ___ -+_1:..:.54:...:..:E:..--04.:...c...-1-.:.:7·c:5.:.6E=--0=5-1_.:..1:.!.5:.,:3:::.E·:.:Oc.:.1-11--.:.2·--1..:.1E=-+-'-0:..;1_._.:o..:..Oc:O-=E--• O.:.Oc......+-- o"'-.O'-O-:E;_+_o-::-o--t_2...;._12_E __ •_0_1-f ·- 9.65E-OJ .. J ~ E..:Q.!__ 

rs ___ s-+N,...o,......----+-- "-·3_s_E_-_2s_+-_ 1._1_0E_-_2_s--i_.:.2:..::.2.:c2::::E·-=2=-3--!1---o._0_0E_+_o_o_ 1-_o_.o_o_E_•_oo_+-_o_.o_o_E_+_o_o-+ __ 2._2_2E.,.-...,2_3--1r-10 0~ 1 17E-25 __ 
....... s1 ....... N_o...;,'------+-s_._1 s-'E~--'-39_ ...... 1--2._3_7c:.E·-'3-'-9~1---'4:..:·e:.:co=E..:-3..:c6~1---o.;_o_o-=-E+_o_o_.,___o_o_o.:e;..•_oo_+-_o_.o_o_E_•_o_o--1 __ 4._s_oE_-....,J...,s --11 __ 2_.1_s_E-3.9. . .-~'~:2_E-_Je_ 

68 NO; 1.67E-01 6.40E-02 1.JOE+02 1.99E+02 O.OOE +OO O.OOE• OO 3.28E+02 1.49E-01 1 1.73E+OO 
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CALCULATION SHE ET 

SUBJECT: Integrated Baseline Emissions Report Non-SSFM Represented Constituents Emissions Rate Estimation 

A B C D E F G 

69 NO " 9.11E-01 4.71E-01 9.54E+02 1.53E•02 0.00E+oO O.OOE+oO 

70 0., 8.04E-04 2 .15E-04 4.J•E-01 O.OOE+OO O.OOE+OO O.OOE+OO 

71 o- O.OOE+OO O.OOE+OO 0.00E+OO -4.41E+01 0.00E+OO O.OOE+OO 

72 OH' 4.25E--02 6.04E-03 1.22E+01 1.81 E+03 0.00E+OO O.OOE+-00 

73 OH(bl' 8.37E-10 1.19E- 10 2.•0E-07 1.98E-1 9 O.OOE+OO O.OOE+OO 

74 Pb.2 3.92E--05 6.78E-05 1.37E-01 2.77E+01 O.OOE+OO O.OOE+OO 

75 Pd.2 3.0JE-06 2.69E--06 5.45E-03 1.14E+OO O.OOE+OO O.OOE+OO 

76 PO " 3. l•E-03 2.49E--03 5.04E+OO 1.24E• 02 O.OOE+oO O.OOE+OO 

77 Resin O.OOE+oo O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
78 Rh., 2.93E--06 2.52E-06 5. lOE--03 3 .68E-01 O.OOE+OO 0.00E+OO 

79 Ru•' •.36E--06 3.68E-06 7 .44E-03 3.37E+OO 0 .00E+OO O.OOE+OO 

80 s·• O.OOE+OO O.OOE+OO O.OOE+oo 8.52E-17 O.OOE•OO O.OOE+OO 

81 Si02 5 .93E--04 2 .98E--04 6.02E--01 1.09E+02 0.00E+OO O.OOE+OO 

82 s;o ... 4.54E-1 6 3.49E·16 7.05E· 13 2.08E-06 0.00E+OO 0.00E+oO 

83 so., 6 .85E--42 3 .56E--42 7.19E-39 O.OOE+OO O.OOE+OO O.OOE+oo 

84 so:2 7.49E--03 8.01E--03 1.22E+01 4.50E+01 O.OOE+OO O.OOE+OO 

85 s,~ 1.58E--08 1.16E-06 2.34E--03 1.SOE+OO O.OOE+OO 0.00E+OO 

86 Sucrose O.OOE+OO O.OOE+OO 0.00E+OO 3.59E-36 O.OOE+OO O.OOE+oo 

87 Tr' 4 .89E-06 1.95E-06 3.95E-03 7.24E·01 O.OOE+OO 0.00E+oo 

88 Zn2 1.83E-05 9.99E--06 2.02E-02 3.35E+OO O.OOE+OO O.OOE+OO 

89 z,·• 1.35E--05 1.03E•05 2.0SE-02 1.25E+02 O.OOE+OO O.OOE+OO 

90 

91 eo-... m A,,._ua ea,,,., Solid Comp Gcsco111 
92 Unit MOI/L Lbloo.l Lb/day U,/<IGY MOI/L Lb/cw. 
93 Tot,al 3.95E--03 2.90E-03 5.87E•OO 5.21E•02 O.OOE• ()(J O.OOE+-00 

94 C, 0-oz 3.95E--03 2.90E--03 5.87E+OO 5.21E+o2 0.00E+OO 0.00E+OO 

95 Formate 2.81E-15 1.06E- 15 2.HE-12 1.0 1E-07 O.OOE+OO O.OOE+OO 

96 Acetate 2.18E-1 5 1.07E-15 2.17E- 12 1.02E-07 O.OOE+OO 0.00E+OO 

97 Glycolste 1.45E-1 4 9.0BE- 15 1.84E· 11 5.0JE--08 O.OOE+oo 0.00E+oO 

98 !DA 6.79E·1 5 7.55E- 15 1.53E-11 1.28E-07 O.OOE+oO O.OOE+oO 

99 Ci1tate 6.21E-16 9.96E- 16 2.01 E-12 1. lOE-07 O.OOE+OO 0.00E+oO 

100 HEDTA 2.91E· 15 6.75E•15 1.37E-11 9.~E--08 O.OOE+OO O.OOE+OO 

101 EDTA 3.49E-16 8.52E-16 1.72E·12 9.72E--08 O.OOE+OO 0.00E+OO 

102 I 

103 Rod. Co,np -""""- Rad . Co,np Solk:ls Red. Comp (1) 
104 Unit CI/L CVdov Lb/dav CI/L Ci/day Lb/dAy 
105 Total 1.75E+01 1.34E+05 5.13E+OO 1.56E+01 1.19E+05 B.72E+02 

106 2•1Am 5.95E--05 4.56E--01 2.93E·0-4 1.12E--01 8.61E+02 5.54E-01 

107 124'Am 3.89E-08 2 .98E--04 3.29E·06 9.08E-06 6.96E·02 7.69E-04 

108 "c 1.22E-06 9.35E--03 4 .62E--06 7 .9•E·06 6 .08E·02 3.00E--05 
109 l""r.n 8.01E-06 6.1 4E--02 1.20E-07 U •E-02 9.51 E+01 1.85E--04 

110 2"Cm 6.•• E--09 4 .94E-05 2.15E-09 1.57E-04 1.20E+OO 5.25E-05 

11 1 ·'"cm 1.53E--07 1.17E-03 3.18E--OB 3.57E--03 2 .74E+01 7.45E·04 
112 11"c, 1.75E+01 1.34E+05 3.-40E+OO 2.SOE+OO 1.92E+04 4.87E·01 
113 " '' Fu 4.48E-07 3.43E--03 •.35E--08 5.98E·0-4 4.58E+OO 5.B1E-05 
114 ""'Eu 9.28E•05 7.l OE--01 5.80E-06 6.•8E-02 4.96E+02 4.0SE--03 
115 1~Eu 2.68E-05 2.0SE-01 9.33E--07 9.59E-03 7.34E+01 3.33E--0-4 
116 H 2.62E-05 2.01E-01 4 .60E-08 1.97E-04 1.51E+OO 3.-45E--07 
117 '""'1 3.7•E--08 2 .87E-04 3.SBE-03 3.92E--07 3.00E--03 3.74E-02 
116 153Ni 1.44E--04 1.10E+OO 4.27E·05 2.15E-03 1.65E+01 6.39E-0-4 
119 1237N~ 4.73E--08 3.62E-0-4 1.13E-03 9.20E-05 7.04E-01 2.20E+OO 
120 ""'Pu 2.66E-07 2.0•E-03 2.62E-07 •.37E-04 3.34E+OO 4.JOE-04 
121 ~•pu 3.68E-06 2.82E-02 1.00E-03 3.87E-03 2.96E+01 1.0SE+OO 
122 ~~Pu 9.S•E-07 7.31E-OJ 7. lOE-05 1.02E-03 7.61E+OO 7.59E-02 
123 °''Pu 2.00E--05 1.53E-01 3.28E-06 2.74E--02 2.10E+02 4.•9E·03 
124 ""'Pu 1.0lE-10 7.74E--07 4.33E-07 9.40E-08 7.20E-04 4 .03E-04 
125 12!i_c;b 5.54E-05 4 .24E--01 9.02E--07 3.97E-02 3.04E+02 6.46E-04 
126 •s•.~m 7.77E-04 5.95E+OO 4 .99E-04 •.81E· 01 3.68E+03 J.09E--01 
127 120Sn 8.81E-07 6.75E-03 1.31E-03 1.86E· 04 1.43E+OO 2.TTE-01 
128 ""'Sr 1.92E--02 1.47E+02 2.35E--03 1.23E+01 9.42E+04 1.SOE+oO 
129 l""'Tc 1.54E-0-4 1.18E+OO 1.53E--0 1 2.77E-02 2.12E+02 2.76E+01 
130 rn,Th 1.44E-09 1.10E--05 2.20E-01 3.0•E-06 2.33E--02 4.67E+02 
13 1 12:llU •.79E-08 J .67E-04 8.39E•05 2.49E-04 1.91E+OO 4.37E-01 
132 l'~u 3.40E·08 2.60E· 04 9.24E-05 1.30E-05 9.92E--02 3.52E-02 
133 l235u 1.34E-09 1.03E-05 1.0SE-02 J.11E-07 2.38E--03 2.43E+OO 
134 ,,~u 2.29E·09 1.75E--05 5.99E-04 4.2BE--07 3.28E·03 1.12E--01 
135 [, _.., I 2.65E--08 2.03E-04 1.33E+OO 7.33E-06 5.61E--02 3.68E+02 
136 1 l All radionuclides in oaseous streams are assumed to exist as solid oarticulale . 

PROJECT: WTP 
JOB NO.: 24590 

CALC NO.: 24590·WfP•M-4C·FRP-00003 
SHEET REV: 0 

SHEET NO.: C-13 

H I J 
1.11E+03 5.03E--01 .L-~_2E+O_O ___ 
4 .34E-01 1.97E--O~ + 2.29E--03 
4.-4 1E+o 1 2.00E--02 2.32E--01 ___ ,_ 
1.83E+03 8.30E-01 l 9.61E+OO 
2.40E-07 _1.09E-10 __ !.26E-09 
2.78E+01 1.26E-02 1-~ -~ -1.14E+OO 5.19E-0-4 6 .01E-~~ 
1.29E+02 5.88E· 02 6.81E-01 
0.00E+OO 0.00E+OO .j o.oae.·o-<i'-
3.73E-01 1 .69E--04 1.96E-03 
3.38E+OO 1.54E-OIT 1.78E-02 
8.52E-17 3.87E-20 .. 4.48E_-~ 
1.10E+02 5.00E--02 ! 5.78E-01 
2.08E--06 

'"~ "'"' 7.19E-39 3027E--42 _3J 8E--41_ 
5.71E+0 1 2.60E-02 . 3.01E--01 • 
1.81 E+OO B.21E· 04 -~E~ 
3.59E--36 1.63E-39 ! __ 1 89E-~ 
7.28E-01 3.31E-04 3.83E-03 __ 
3.37E+OO 1.SJE--03 ' 1.77E-02 --1------ -
1.25E+02 5.67E-02 6.56E-01 

·-

Total Co"" 
--· ··-Lb/day Mt/day .. g/sec 

5 .27E•02 2.40Ern7E+O~ 
5.27E+02 2.•0E-01 2.77E+OO 
1.01E· 07 4.58E· 11 .. 5.JOE-10 

1.02E--07 
. -----r- --·-

4.66E-11 • 5.39E-10 _.....___ __ 
5.03E--08 2.29E-1 1 2.SSE-1 0 -------
1.29E--07 5.84E -11 6.76E- 10 ·-----
1. lOE-07 5.02E· 11 5.81E-10 -----,__ ______ 
9.04E-08 4 .11E· 11 4.76E-10 ·------
9.72E--08 4 .42E· 11 5.11E-10 

Total RGd . Co,np (1) 

Ci/L Ci/day Lb/dav 
3.31E+01 2.53E+05 8.77E+02 
1.12E-01 8.61E+02 5.S•E-01 
9.12E-06 6.99E--02 7.72E--0-4 
9.16E-06 7.0lE-02 3.46E--05 
1.24E•02 9.52E+01 1.SSE--0-4 
1.57E-04 1.20E+OO 5.25E--05 
3.57E-03 2.HE+01 7.•SE--0-4 
2.00E+0 1 1.53E+05 3.89E+OO 
5 9BE·0-4 4.58E+OO 5.81E-05 
6.48E-02 4.97E+02 4.0SE-03 
9.62E-03 7 .37E+o1 3 .34E--04 
2.23E--04 1.71E+OO 3.91E-07 
•.29E--07 3.29E-03 4.l OE-02 
2.30E--03 1.76E+01 6.82E--O• 
9.20E-05 7.0SE-01 2.20E+oo 
4.37E-0-4 3.35E+OO 4.31E-0-4 
J .87E--03 2.96E+01 1.0SE+OO 
1.02E-03 7.62E+OO 7.60E-02 
2.HE-02 2.10E+02 •.49E--03 
9 .-41E-08 7 .21E--04 4.03E-0-4 
3.98E--02 3.0SE+02 6.47E-04 
4.82E--01 3.69E+03 3.09E-01 
1.87E--04 1.43E+OO 2.78E-01 
1.23E+01 9 .44E+04 1.51E+OO 
2.79E--02 2.14E+02 2.78E+01 
3.04E-06 2.33E--02 4 .67E+02 
2.49E--04 1.91E+OO 4.37E•01 
1.JOE--05 9.95E-02 3.53E-02 
3.1 3E-07 2.39E--03 2.4-4E +OO 
4.30E-07 3.29E-03 1.12e-01 
7.35E--06 5.63E-02 J.70E+02 

' 
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A B C D E F G H I 

1 Tab_le C-! ~~~f!eam Re1>0rt ~---=~=J-=-.--1= -=:..~.- _. _ ··-
! ::: :~: ·· · ··_-- -!~= offGC1S~i+ ~=-b~~--3= ~=--~. '. . t---=----_--1 

2-~!If":otion: j______ MAQ-05-0049.ocmf , ·------i-----=-:_-T= ---~f t=·-- ____ _ 
6 Run Otte/ Ti-: lZ/14/2005 · J:4Z :2!5 PM I L • 

7 Run Dota.~~4-~ ~.:\~CM vl .1\MRQ-0'.5- 0049\M~~ 0049A s~.",s:,--·-- -~-:-~-=-----,- _---=:_ 

[;g;~ : ;J[: ' g ~~ .. ,1 ~--=;--- j~~ 
14 5 31E+04 Lb/day · =-:.-=i== J 
15 Volumetnc Flow 1 06E+04 GPM (does not 1ndude solid pha•~--=----=-+ ---- --- -- ---· -,·. --= 
16 1 42E+OJ fr/m in 'does not ,ndud<! solid phase) _ ___j_ , ---+-----l 
17 Molar Flow 9.24E+01 Lbmollhr 1 : 

~i;.;l'+lf'-":'-'{-'--•:cc:.c.~~-":.._:_e_ig_h_t+--:l-f'c;c:~c-l-c-!;=-1-+-L-b/l.-;C-::l/l~-,-:~-ol-+--~f ==, =~~0!~~=~~~ 
24 Total Activitv 1.07E-04 1-::,2s.+=--==--+--------'--+-----------,- - · . I ··- ·-· ____ I ___ - - -- -

26 ColllDIIMltt A-ous eo.... I Solid eo- "4s&o111 (1) Total Co1r41 
27 Vnlt -1/l l.b/aal Lb/dav Lb/dav -Ill Lb/day Lb/dav mt/day ~-~ 

1-2:;B,4,,T.,:o::.1a:.,1----+--=o'"'.o;:;o:::E;.;+:;,.oo,,...+-"'o"".o:;ao='=E!"+o'="="o-+-o"'.'='oo;,,E='+~o"'o-+,-.,.1.'='3;;,3E='+0~2""""1---,,-._1"'4"'E"'--0;,2,.....+-""'5"'_2"'s"'E;.::+~04.,-+--s"'.'='2s;,,E='+~04-,-+-.2_-o:3""9E""+~oc:1--1---..,,..2.m+o2 

29 Aa ' 0 .00E+OO O.OOE+OO O.OOE+OO 1.21E-01 O.OOE+OO 0.00E+OO 1.21E-01 5.SOE-05 6.37E--0<4 
30 A1•> O.OOE+OO O.OOE+OO O.OOE+OO 6.36E+OO 0.00E+oO O.OOE+OO 6.36E+o0 2.89E--03 J .34E--02 

~31~A=-s~·'- --- • -o_.o_o_E_+_oo_~_o_._oo~E=-•-OO_+_o=.;·.:.OO~E;.+..:O.c.0~~-1-.2_8~E--0_2_~_o_.oo_E_+OO_• _o_.oo_E=-+0-04 __ 1._2_8E_--0_2~~-=S~.8~0=E-=--0~6- . ~ -E_--O_S __ 
32 e •> 0.00E+OO O.OOE+OO O.OOE+oO 1.13E+01 O.OOE+OO O.OOE+OO 1.13E+01 5.13E--03 ~ 3_E_--0_2_ 

i-=:33"-l'B:::a:..,.·
2 
_ _ __ • --'o-'-.o:...:oc:E:...•..c.oo'--~-o--.o-o_E:...+-'oo- +_o=.:·.:.oo~E=-•-=oo-=-+-3-·2_4..c.E·_o .... 2_ ~ .... o ..... oo= E_+OO'--• ----o_.o...;o...cEc...•_0_04 _...:3·cc2_4E=---0=2~ ~ -1,.:..:.4c:..7=E--0= 5-L--'1._11_E_--04 __ _ 

~34-'-"B:.:.t_' ____ -4-_o_.o_o_E_+_oo_+-_o_.o_o_E_•_oo_ +-_ oc..c·.:.ooc..Ec..+""'o"'"o--1 __ 2_.9_2_E--0_ 1_ ._._o_.o_o_E_+oo_-+_o_.o_o_E_•_oo_+-_2._9_2E_--0_1--11- 1'" .:.33'-'E=---0<4~ ~-1.54E-o3 
35 Ca' O.OOE+OO O.OOE+OO O.OOE+OO 2.67E--01 0.00E+OO O.OOE+OO 2.67E--01 1.21E--0<4 

36 Cd., 0.00E+OO O.OOE+OO O.OOE+OO 1.31E+OO O.ODE+OO 0.00E+OO 1.31E+OO S.94E--0<4 
37 ce· ' O.OOE+OO 0.00E+OO O.OOE+OO 2.32E-02 O.OOE+OO O.OOE+OO 2.32E-02 1.0SE-05 
38 e r D.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+oo 
39 CO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 1.59E-06 5.6SE+OO 5.65E+OO 2.57E--03 
40 CO2 0.00E+oO O.OOE+OO 0.00E+oo O.OOE+OO 1.59E-04 B.B8E+02 8.88E+02 4.03E--01 
41 c o;' 0 .00E+OO O.OOE+OO O.OOE+-00 0 .00E+OO O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+-00 
42 Cr' 0.00E+OO O.OOE+OO O.OOE+OO 1.17E-01 O.OOE+OO O.DOE+OO 1.17E-01 5.32E--OS I 
43 cu·' O.OOE+DO O.OOE+OO 0.00E+OO B.13E-03 O.OOE+OO 0.00E+OO B.13E-03 3.69E--06 
44 F O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+-00 O.OOE+oO 0.00E+OO O.OOE+OO 
45 Fe•' O.OOE+OO O.OOE+OO O.OOE+OO 4.83E+OO O.OOE+-00 O.OOE+OO 4.83E+OO 2.20E--03 • 

1 •OE.--03 

6 .SBE-03 

1.22E-04 

0.00E+oO 

2.97E--02 

4.67E+OO 

O.OOE+OO 

6.16E--04 

4.27E--OS 

O.OOE+OO 

2.54E-02 
46 H20 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 8.70E--03 1.99E+04 1.99E+04 9.07E+OO i 1.0SE+02 
47 H,O(b) O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 

48 H0 0.00E+OO O.OOE+OO 0.00E+OO 0.00E+OO 0.00E+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO 

49 HCL O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 1.39E--06 6.43E+OO 6.43E+OO 2.92E-03 , 3.3BE--02 

50 HCOl- O.OOE+OO O.OOE+OO O.OOE+OO 7.99E-21 0.00E+OO O.OOE+OO 7.99E-21 3.63E-24 4.21E-23 

~s"'"1-+H_2_c_0_3 _ __ -+_ o_.o_o_E_+0_0_+-_o_.o_o_E_+_o_o-t_o_.oo_E_•_o_o-t_o_._oo_E_+0_0--1._.-o_.o_o_E+_o_o_+-_o_.o_o_E_+_oo_+-_o_.oo_e_+_o_o-t_ o-'.-'-oo~e=-• .... 00~_1- o.ooE•~ 
52 HF O.OOE+OO O.OOE+oO O.OOE+OO O.OOE+OO 7.57E-06 1.93E+01 1.9JE+01 8.76E-03 1.01E-01 

53 Ha., O.OOE+OO O.OOE+oO O.OOE+OO 7.49E+OO 0.00E+OO O.OOE+OO 7.49E+OO 3.41 E--03 3.94E--02 

54 HNO, O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 0 .00E+OO 0.00E+OO O.OOE+OO 

55 K. O.OOE+OO O.OOE+oO O.OOE+OO 1.61E+OO 0.00E+OO 0.00E+OO 1.61E+OO 7.31E-04 8.47E-03 
..... 56-+L.a'-,' 3,-----+-0-.0-0-E-• -OO-+-- o-.oo-E=-+00---;-o-.-OO_E_+_O_O-t- -1.-2-1-E--0-1--1t--o-.o-o-E-• 0-0-+--o-.o-o_E_+0_ 0_ +-_1 ___ 2_1 E- --0-1 --l- -'--5_"-s-, E=-_ .... 0~5 -~3-8-E--04- .. 

57 Li' O.OOE+OO O.OOE+OO O.OOE+OO 1.40E+OO O.OOE+OO O.OOE+OO 1.40E+OO 6.3BE-04 7.38E-03 

~58:..+'Mo::.L' .,-' - - --+--'O-'-.O;...O...;;E._+_oo'--~-o;....0.:..0.;_E:;...• .... o_;_o-;_o=.;·.:.OO=.:E=-•-=00..:....+----7...;;.8_;.1 =-E-__ o.;c2_1-..:co.:.:.o..:co=.E_+00:.;;_4__;0.;_.00=E'-•.:.00=-~-7;...·.:.8.:.;1E=-·.:.0=.2 -+·· 3.55E--05 _ 4.11 E--04 
59 Mn'' O.OOE+OO 0.00E+OO 0.00E+OO 6,33E·01 O.OOE+OO 0.00E+OO 6.33E--01 2.88E--0<4 3.33E-03 

60 MnO; O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+oo O.OOE+OO O.OOE+o.......co_i--_o_.OO= E+o-"'-'0-l 

61 N2 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 6 .45E-03 2.30E+04 2.30E+04 1.0SE+-01 
4
i_c..c1.=-21c..cE:.+0...:..:2_

1 
62 Na• O.OOE +OO 0.00E+OO 0.00E+OO 1.26E+01 O.OOE+OO 0.00E+OO 1.26E+0 1 5.72E--03 6.62 E-02 
83 NHJ O.OOE+OO O.OOE+OO O.OOE+OO 0.00E.+00 1.16E-08 2.51E +oo 2.51 E+OO 1.14E-03 

1-64"'+N_H~4_+ _ ___ +-_o_.oo_E_+_oo_+-_0_._oo_E_+_oo_+-_o~ . .c.oo"-'E=-• .... o.:.o--1 __ 1 _.2_3-'E-_1_1_ ._._o_.oo_ E_+o_o_ +-_o_.oo_E_+_oo_+-_1._2_3E_-_11_ -+-~ s .s s E-21 6.•6E-20 
65 Ni' 2 O.OOE+OO O.OOE-+-00 O.OOE+oO 2.39 E--01 0.00E+oO O.OOE+OO 2.39E--01 {°oBE--04_ r 1.26E--03 . 

t-66--t,N,...0-----1--0-.00-E-• -OO-+--O-.O-O_E_+-0_0--1-o- .-OO_E_+O_ O-t-o-.-O-OE-•-OO---i-- ,-.04-E_-04_-+-3-.96-E-• -02-+--3- _,...95,..,E=-•0-2--1- , _80E-O 1 J 2.08_~~. 

1-67-+N_o_,,'------+-o_.o_o_E_+_oo_+-_o_._oo_E_+_o_o--1_0~ . .c.oo"-'E=-•-=O-'-o--1r-o_._0_0E_+_o_o_._._9_. 1_o_E_-0_6_+-_s_.s_8_E_•_o_1 _._s_.6_s_E_•_o_,--1,-..c.2~.s"'"aE-02 _ ~.99E-0_1 _ 
68 NO; 0.00E+OO O.OO E+OO o.oo E+oo 0.00E+OO O.OOE+OO O.OOE+OO 0.00E +OO O.OOE+OO O.OOE+OO 
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A B C 0 E F G 

69 NO, 0.00E+00 O.OOE+0O 0.00E+0O 0.O0E+OO 0.00E+OO 0.00E+O0 

70 0 2 O,0OE+00 O.00E+0O 0,00E+0O 0.OOE+0O 2.00E--03 8.14E+03 

71 o- 0.00E+O0 O,00E+O0 O.00E+OO 4.98E+01 0,00E+00 O.0OE+O0 

72 OH" O.O0E+O0 O.00E+OO 0.00E+OO 0.00E+0O o.ooE+oo O.OOE+O0 

73 OH(b)" 0.00E+00 0.O0E-+-00 0,00E+00 0.O0E+0O 0.O0E+00 0.OOE+O0 

7• Pb' 2 0.00E+O0 O.00E+O0 0.O0E+00 3.48E-01 0,00E+00 0.OOE+O0 

75 Pd ' 2 O.0OE• -00 O.0OE+O0 0.OOE+o0 5.71E-03 0,00E•0O 0.OOE+OO 

76 PO,~ O,0OE• -00 0.00E+OO 0.OOE• -00 3.2•E+0O O.OOE+OO 0.OOE+OO 
77 Resin 0.0OE+OO 0 0OE+OO 0.00E-+-00 O.OOE.+00 O.OOE+oo 0.OOE+OO 

78 Rh' ' O.O0E+OO O,OOE-+00 O.00E-+-00 1.01e-02 0.OOE-+-00 0.OOE+0O 

79 Ru" ' 0.00E+OO O.OOE• -00 O.OOE-+-00 8.66E-01 0.OOE+O0 0.00E+OO 

80 s"' 0.00E+00 0.00E+OO O.0OE-+-00 0.0OE+00 0.0OE+00 O.00E+0O 

81 SiO2 0.0OE+00 O.OOE+0O O.0OE• -00 2.74E+01 O.0OE+OO o.ooE+oo 

82 SiO/ O.0OE+OO O.OOE+0O O.OOE+OO 9,0•E.-09 O.OOE+OO 0.00E+oo 

83 so, 0.00E+OO O.OOE-+-00 0 .00E+OO O.00E+OO 1.76E--06 1.•3E+01 

84 so ., O.O0E+OO O.OOE+o0 0.00E+O0 0.O0E+oo 0.0OE+OO 0.00E+O0 

85 Sr"' 0.O0E+O0 O.0OE+oO O.O0E+00 1,81E-02 0.00E+OO 0.00E+OO 

86 Sucrose 0.OOE+O0 O.00E+OO O.OOE+0O 0.OOE+O0 0.00E+OO 0.0OE+OO 

87 Tl" 0.00E+0O O.0OE+0O O.OOE+0O 1.65E--03 0.OOE+O0 0.OOE+O0 

88 Zn'' O.0OE+OO 0.0OE+OO O.OOE+0O 1.53E+O0 0.00E+OO 0.OOE+O0 

89 zr• O.0OE+O0 0.OOE+OO O.OOE+0O 7,68E--01 0.O0E+oo 0.00E+OO 
90 

91 eo...., ... irts ""'-"'Co..., I Solid c- bCIMIOUS I 
92 Ullit ,nol/l Ll,/qol Lb/doy Lb/cloy -1/l U,/don, 

93 Totol 0.00€+00 O.OOE•OO O.OOE+OO 4.79E+02 O.OOE+OO O.OOE+OO 
9" 1c,o;• O.00E• -00 O.00E+oo 0.O0E-+-00 4.79E+02 0.OOE+0O 0.00E+00 

95 Formate O.O0E+OO D.OOE+00 0.00E+O0 9.17E--08 0.00E+0O 0.00E+00 

98 Acetate O.O0E+OO O.OOE+OO 0.00E+O0 9.32E-08 O.OOE+OO 0 OOE+OO 

97 Glycolale 0,O0E+OO O,OOE+OO 0.OOE-+-00 4 .58E-08 0.00E+OO O.OOE+OO 

98 IOA 0.O0E+0O O.00E+OO O.OOE+OO 1.17E-07 0.0OE+OO 0.OOE+O0 

99 Citrate 0.OOE+0O O,0OE+0O 0.00E+OO 1.00E--07 0.0OE+OO 0.00E• OO 

100 HEDTA 0.OOE+OO O.OOE+0O O.O0E+OO 8.22E--08 0.OOE+OO 0.00E+OO 

101 EOTA O.OOE+-00 O.0OE+-00 O.OOE+0O 8.84E--08 0.00E+0O 0.0OE+OO 
102 

103 Rod. Comp A<lueOIII Rod . t;omp Solids Rod . Coll'II (1) 
104 Vllit Ci/L Cl/cloy Lb/day CI/L Ci/dov Lb/day 
105 !Total O.OOE+OO 0.00E-+-00 0.00E+OO 1.07E--O• 6.18E+03 2.12E+01 

106 rz•1Am O.0OE+OO O.00E+OO O.0OE+0O 2.57E-07 1.•8E+01 9.SSE-03 

107 "'Am O.OOE+OO 0.O0E-+-00 O.0OE+00 2.09E-11 1.20E--03 1.33E-05 

108 "c 0.00E+00 O.OOE+O0 O.0OE-+-00 1.22E-09 7.01 E--02 3.46E--05 
109 ""'Co 0.00E+00 O.0OE+O0 0.00E• O0 2.29E-08 1.32E+OD 2.58E-06 

110 P"cm 0.00E+OO 0.00E+OO O.00E• O0 2.90E-10 1.67E-02 7.29E-07 

111 •-cm O.0OE+o0 0.O0E+00 0.O0E • O0 6.58E-09 3.80E--01 1.0•E-05 
112 '"Cs O,OOE+O0 O.O0E+O0 0.0OE+OO 8,84E-05 5.10E+o3 1.30E-01 
113 1:i,JEu O.O0E+O0 O,O0E+O0 0.0OE-+-00 1.lOE--09 6.36E--02 8.07E--07 

11• 1•-Fu 0.O0E+OO O.00E+00 0.00E+OO 1.20E--07 6.90E+OO 5.63E--05 
115 1•- Fu 0.OOE+0O O.00E+00 0.00E+O0 1.77E-08 1.02E+OO •.6"E--06 
116 JH 0.00E• OO O.O0E+00 0.0OE+O0 2.96E--OB 1.71E+00 3.91E-07 
117 ·~1 0.OOE-+-00 0,O0E+oO 0.0OE+00 5.18E-11 2.99E-03 3.73E--02 
118 °'Ni O.OOE+O0 0.OOE+OO 0.0OE+0O 3.•2E-09 1.98E-01 7.66E--06 
119 ,.,,No 0.OOE+O0 0.OOE• OD O.0OE+OO 1.70E·10 9.79E--03 3.0SE--02 
120 "•Pu 0.00E+oO o.ooE+OO 0.00E+OO 8.0SE-1 0 -4 .65E-02 5.98E-06 
121 - pu 0.OOE+O0 0.O0E+00 0.00E+OO 7.13E--09 -4 .12E--01 1.46E·02 
122 •-pu 0.0OE+O0 0.OOE+O0 O.0OE+O0 1,88E-09 1.09E·01 1.06E-D3 
123 "'Pu O.0OE+O0 0.OOE• O0 0.00E+00 5.0SE-08 2.92E+O0 6.2•E-05 
124 1"'Pu O.OOE+O0 0,0OE+O0 0.0OE+O0 1.73E-13 1.00E--05 5.60E-06 
125 '"Sb O.OOE+O0 0.0OE+O0 0.0OE+OO 5.2BE-08 3.0SE+0O 6.•7E-06 
126 1~ 1Sm O.O0E+O0 O,00E+OO o.ooe+oo 4.92E--07 2.8•E+01 2.JBE--03 
127 •asn 0.00E+O0 0,00E+0O 0,OOE+OO 2.07E-10 1.1 9E--02 2.32E--03 
128 -sr O.00E+O0 0.O0E+OO 0.00E+O0 1.S•E-05 9.•• E+02 1.51E--02 
129 -re 0.O0E+O0 O,O0E+OO O.OOE+O0 1.23E--06 7.I 2E+01 9.26E+oo 
130 "'Th o.ooE+oo 0.00E+O0 O.OOE+OO 5.61E-12 3.2•E--O• 6.•9E+OO 
131 ,..,u o.ooE•OO 0.OOE+00 0.OOE+OO 4.59E-10 2.GSE--02 6.06E--03 
132 ·-u 0.OOE+O0 0.OOE+0O 0.00E+OO 2.JSE- 11 1.38E-03 •.91 E--0• 
133 mu 0.00E+o0 0.OOE+OO 0.OOE+OO 5.76E· 13 3.32E-05 3.39E--02 
13" ,~u O.OOE+O0 D.OOE+O0 O.OOE+0O 7.93E-13 •.57E--05 1.56E--03 
135 = u 0.OOE+O0 0.00E• O0 O.OOE+OO 1,36E·1 1 7.82E-O• 5.13E+CO 
136 1 l AJI radionudldes in aaseous streams are assumed to exist as solid oarticulate. 

PROJECT: WTP 
JOB NO.: 24590 

CALC NO.· 2•590-WTP-M•C--FRP--00003 
SHEET REV: 0 

SHEET NO.: C-15 

H I J 
0.00E+O0 O.0OE+00 O.00E+oo 
8.1•E+03 3,70E+O0 ,.... • 28E•.~ ·--·-
4.98E+01 2.27E--02 , 2.62E--01 ·-----
0.00E+00 0.00E+0O 0.00E+0O 
0.O0E+00 0,0OE+OO 0.00E+OO ·-
3.•BE--01 1.58E--O• 1.83E-03 
5.71E--03 2.60E--06 3.0lE-05 
3.24E+OO - -----

1.•7E--03 1.71E·02 
O.O0E.+00 0.00E+OO 0.00E+OO 
1.0lE-02 •.58E--06 

,......._ ____ 
5.J0E-05 

8.66E-01 3.S•E--0• 4.56E-03 
O,OOE+OO 0.OOE+oO 0.00E+0O -- ---2.74E+01 1.2•E-02 1.•• E--0 1 
9.0•E-09 4.1 IE-12 •.76E·1 1 ·-->----- -
1.•3E+01 6.52E--03 7.S•E-02 
O.0OE+O0 0 0OE+OO 0.0OE+OO 
1.81E-02 8.21E--06 9.51E--05 
O.O0E+OO _0.00E+0O - ~-0OE•.~ 
1.65E--03 7.51E-07 8.69E-06 
1.53E+0O 8.97E-04 8,07E-03 
7.68E·01 3.49E-04 ~ -E--0 3 . 

Totol c-
Lb/cloy Mt/day -

~-----
g/HC 

'4.79E•02 2.18E--01 2.52E+00 
•.79E+02 2.18E--01 2.52E+0O 
9.17E.08 ~-17E-11 ___ _ 4.82E-10 
9.32E-O& 4,23~~ 4.90E-10· -·-----
4 .58E--O& 2.08E-11 2.41E·1 0 
1.17E--07 S.31E- 11 6.15E-1 0-

1.00E--07 •.58E-11 5.28E-1 0 ----· 
8.22E--08 3.74E-11 •.33E-10 ·- ···----
8.B•E-08 •.02e-11 -4 .65E-1D ·---- -

Total Rod. Comp (1) 
Ci/L Ci/day Lb/day 

1.07E-~ 6.18E+03 2. I2E+01 
2.57E--07 1.•8E+01 9.SSE--03 
2.D9E-11 1.20E--03 1.33E--05 
1.22E-09 7.01E--02 3.•SE--05 
2.29E--08 1.32E+0O 2.58E--06 
2.90E-10 1.67E-02 7.29E-07 
6.58E-09 3.80E--01 1.0•E--05 
8.B•E-05 5.10E+03 1.J0E-01 
1.lOE--09 8.36E-02 8.07E--07 
1.20E--07 6.90E+OO 5.6JE--05 
1.77E-08 1.02E+OO •.6"E-06 
2.96E--08 l .71E-+-O0 3.91E-07 
5.18E·11 2.99E-03 3,73E--02 
3.•2E--09 1.98E--01 7.66E-06 
1.70E-10 9.79E--03 J.06E--02 
8.0SE-10 -4 .65E-02 5.98E·06 
7.13E· 09 •.12E--01 1.•6E--02 
1.BBE--09 1.09E--01 1.06E--03 
5,0SE-08 2.92E+OO 6.2•E--05 
1.73E·13 1,00E--05 5,&0E-06 
5.2BE-08 3.0SE+OO 6,•7E-06 
4.92E--07 2.84E+01 2.38E--03 
2.07E-10 1.19E--02 2.32E--03 
1.6"E--05 9.«E+-02 1.51E-02 
1.23E--06 7.12E+01 9.26E+OO 
5.61 E- 12 3.24E--O• 6.49E+O0 
4,SSE-10 2.65E-02 6.06E--03 
2.39E-1 1 1.JBE-03 4.91 E--0• 
5.76E-1 3 3.32E-05 3.39E--02 
7.93E-13 •.57E--05 1.56E--OJ 
1.36E-11 7.82E--04 5.13E+OO 



BY: E. Berrios 
DATE: 12/22/05 

CALCULAT ION SHEET 

SUBJECT: Integrated Baseline Emissions Report Non-SSFM ReJ)reseoted Constituents Emis sions Rate Estimation 

PROJECT: WTP 
JOB NO.: 2-4590 

CALC NO : 2~590-WTP-M~C-FRP-00003 
SHEET REY: D 

SHE ET NO.: C-16 

A B C D E F G H I J 

1 Tab~~-C-8 HOPlO~trearn ~e~ .l=.-~1 _.~,- =~-~=+ f ~ 
3 Strum ~,nbu: _____ HOPlO _____ _.:________ ---- --l- __ __ _ _ __ --··--
4 StNom No- : _ HLW •assel wntilotlo~~~~-- ____ _J_____ _ _____ ____ , 

.2... Configurot~~-- --+.MAQ-05-0049 .wnf _ _J_ ~-____ j_ __ _ . _ ___ -•--~---·-
6 Ru11 l)ota / Tl-: ··-· t12/1-4/Z00!5 - 1:-42:25 ~ _ i \ ______ 1 __ _ ___ _ _ _ _ _ 

7 Run Doto File : , jH:\ACM v3 ,1\MAQ-05-0049\MAQ_05 0049A Stnams .csv I =i 
·- : -· --~ ~ I -i-- -- r .. 1-· : ----

180 VariGble . -- ---=-+-~---- ---. ---- ----------
il ~=~~ ;Jf ff-~: ao .. .. ;···r:==" ~r =1gs± -=t==s .·-
~~~~low 2.00E+03 GPM does not include sol~-- . --· .. _ =i= --=- ----
~! ~:~l~We~ht ;:m:~: ~~=~ doas::r~~ ~h~as~) . . --=t--~~ -~----- ·-- -= 
19 Pressure 1.00E+03 mbar ___J ± .:_T-== 
~~ ~:n::::~"' ~:~~~~ m~/L - - I-. ~ = *·-·, ~~~-- --- - -----
22 IDH 5.25E+OO oH ·---- -\-- - - · . - ----'-.- ----I 

1-"':::.f'=------+--'==..c.c.--+--=---+1-•- - -· - - - ~ - ·--- ·· - __ _ ,, ______ _ 
23 TolalTRU 2.lOE-11 Clil ---·---+------·· __ _ __ _ _ -·-- - -----
24 Tolal Activit. 4.66E-09 Ci/L ___ .. ____ ___ . - --~I,..._ ___ _ _ 
25 

27 Unit mol/L Lb/aal Lb/dev Lb/dav tnol/L Lb/""" Lb/....., ml/day ~~ 
~28~T~o~ta~,----~-.~.9~5~E~-0~7=-+-~7~_~58~E~-~oa=-+~2.~1f8E~-0~1--l-~3.;0~2E;-0~3~1--~.~.0;3;E~-0~2,--!-~2~.7~8~E~•~04,....~~2~.7;6~E~+o~4.,....+--:1~.2~5~E~• 0~ 1--~SE+o2-

29 Ao" 8.93E-16 8.04E-16 2.31E-09 7.25E-07 O.OOE+OO O.OOE+OO 7.27E-07 3.31E-10 3.83E-09 
i-,;.30a.+AJ.,_·_, _ ___ +-_1-'.o'-e"'E::..·-11_+-_2::..·-•3'-E::..--12~+----7.""o"'"oE::..·-D6_ +----1."'2::..oE::..·-0_4-i1--::..o"".o-'-oE::..+_o_o_+-_o_.o""o-'-E_+o_o_ +-_1-'.2::..1_E_-0_4_+-_ 5'-.'-78_E'--O~B ·- · s .6_9_E_-0_7 __ _ 

31 As' 3.94E-15 2.46E-1 5 7.0BE-09 4 .67E-08 O.OOE+OO 0.00E+OO 5.37E-08 2.«E-11 _2.83E-1p_ 

32 B"' 6.05E-12 5.46E-13 1.57E-08 6.62E-05 O.OOE+OO 0 .00E+OO 6.78E-05 3.08E-08 3.57E-07 

l-='33=-+'Bc.::a:,,· 2 
____ -+_a_.2_1,.:E::..•-16_+-_9_._.,...1 E:;_·_16_+-=-2·;.:.7..;.1 E=--0=9--f __ 6_.4_6E::--0--::-::-7--fl--o_.OO--:CE-<-O-:-:O::--t--o_.o_o-::E,...•::-00::--+--6-._•9-:E:-·::-07::-+-- 2"' . .::.95::..E::..·..c.c.1 O __ ,_____241 E-09 --

34 Bi'' 9.65E-16 1.88E-15 4.84E-09 3.39E·06 O.OOE-<-00 O.OOE-<-00 3 40E-06 1.S4E-09 1 79E--08 
l--"-'+"-------+------t- -----t--"-=---+--- --i1------+----- +-----+-- · --·->----- -
l-='35:.+=Cc.::•:..·=-

2 
----+--5;.c.8.:...8:.cE::..•-14::-+-....;..1.-'-97,..E::.·_H.,.....+-=-5.:.:;6.a.6E=--0=8 --f--3_. 9_5E::---06--::-::---fl--o_.o_o::-E +_o::-:o-t-_o_.o,.,o-::E_-<-0_0::-+--4:-_-,-oo-:E:-·::-06::--+- 1.82E-09 2.11 E--08 

i-,;.36;.+C:..cd::..·2 
______ 1_.s_2_E_-_15_+-_1._43_E_-_1 s_+----•·::..1'-0E::..-0_9 --+ __ 2._s_2E_--06_-il---o_.o_o_E +0_0_+-_o_.o_o_E_+o_o_+-_2_._63_E_--0_6_+-_ 1._19~E=-·-'-09'--~- 1_._38_E_-O_B_ 

37 Ce' ' 6.97E-11 8.15E-1 1 2.35E-04 B.05E-07 O.OOE+OO O.OOE+OO 2.35E-04 1.07E-07 1.24E-06 

38 er 3.211E-11 9.73E-12 2.80E-05 7.84E--07 O.OOE+OO o.ooE+oo 2.BBE-05 1.31E-08 1.51E-07 

39 CO 9.78E-111 2.29E-111 6.57E-105 O.OOE+OO O.OOE+OO O.OOE+-00 6.57E-1 05 2.99E-108 3.46E-107 

40 CO2 7.54E-1 6 2.TTE-16 7 .96E-1 0 O.OOE+OO 1.18E-32 1.24E-26 7.96E-10 3.62E-13 4.19E-12 
-41 co,·2 8.65E-12 4.33E-12 1.25E-05 2.19E-0'4 0.00E+OO O.OOE+OO 2.31E--04 1.0SE-07 1.22E-06 _ 

42 c,• 3 5.22E-12 2.27E-12 6.52E--06 2.02E--06 O.OOE+OO 0.00E+OO 8.54E--06 3.BBE--09 o4.49E-08 

43 Cu"2 1.51E-15 8.00E-16 2.30E-09 2.HE-07 O.OOE+OO 0.00E+OO 2.76E--07 1.26E-10 1.45E-09 
44 F" 1.18E-12 1.8-4E-13 5.30E--07 1.43E-05 0.00E+oO O.OOE+OO 1.-48E-05 6.72E-09 7.78E-08 
45 Fe"3 1.73E-11 8.07E-12 2.32E-05 1.16E-04 O.OOE+OO O.OOE+OO 1.39E-04 6.33E-08 7.32E-07 
-46 H:,0 4.85E-07 7.29E-08 2.10E-01 O.OOE • OO 1.21 E-03 5.22E•02 5.22E+02 2.37E-01 ~:+-!.:...----½---'-'-'c.::..;'----+-_..;.;;;;.:.::..-_1--.::;_;_=-;;.;...+_;_;.;..:...c;_._ t-__::....c....,,.,.-+--'-.=:;.":----t----=-:-"-i,..-'= .:::..::..:... .. 
47 H,O(b) O.OOE+OO O.OOE+OO O.OOE • OO 0.00E• OO O.OOE • OO o.ooE+oO O.OOE+OO O.OOE+OO 

2.HE-<-00 

O.OOE+OO 
48 H' 2.73E-12 2.29E-1-4 6.SOE-08 O.OOE+OO O.OOE+OO 0.00E+oO 6.60E-08 3.00E-1 1 1 3.47E-1D 
-49 HCL O.OOE+OO O.OOE+OO O.OOE+oO O.OOE+OO O.OOE+OO o.ooE+oO 0.00E+oO O.OOE+OO I O.OOE+OO 
50 HC03- 6 .BBE-15 3.50E-1 5 1.01E-OB O.OOE+OO 0.00E+OO 0.00E+OO 1.01E-OB 4.5BE-12 5.30E-1 1 

1-5=-1:..+H_2_c_0_3 _ __ -+_o_.o_o_E_+_oo_+-_o_.o_o_E_+_o_o--+_o"".o""o"'e::..+o_o--+_o_._oo_E_+_o_o--+'---o._o_oE_•_oo_-+-_o_.o_o_E_+oo_-+_o_.a_o_E_+o_a_+-~o"".o'-o~E::..+-'-oo, _ +-_a".o"'o"'E'-+=oo _ 
52 HF O.OOE+OO 0.00E+OO 0.00E+OO 0.00E+OO O.OOE+OO O.OOE+OO 0.00E+oO O.OOE+OO I O.OOE• OO 

53 Ha02 1.5BE-15 2.65E-15 7.6 1E-09 1.55E·06 O.OOE+OO O.OOE+OO 1.55E--06 7.0SE-10 8 17E-09 
54 HNO, O.OOE+OO 0.00E+OO 0.00E+OO O.OOE+OO 0.00E+OO 0.00E+OO 0.00E+OO O.OOE+OO 0.00E+OO 

55 K' 4 .51E-12 1.47E-12 4.23E-06 2.22E-06 O.OOE+OO 0.00E+OO 6.45E-06 2.93E-09 3.4DE-OB 

56 La"' 4 .19E-16 4.BSE-16 1.40E-09 1.2\E-06 O.OOE+OO O.OOE+OO 1.21E-06 5.52E-10 6.39E-09 

l-'-57-rl::..i·-=-----+--7_.4_5_E_-_,._+-_4_._31_E_-_15_+-___ 1 . .C.2-'-4E::..-O_B--+ __ 2._B_1E_·_0_5--+l---o._o_oE_+o_o_!--_o_.o_o_E_+o_o_+-_2_.e_1_E_-o_s _ __ 1-'.2::..B::..E::..-O::..Bc..._+- 1_4_8_E_-O_?_ 
58 1Mo"2 1.24E-14 2.53E-15 7.26E-09 9.77E-07 0.00E+OO O.OOE+OO 9.85E-07 4.48E-10 5.18E-09 

l-'-59c.+Mn='-'----+--1_.3_5_E_-_1-4_+-_s_._1s_E_-_15_+----1.::..1=-eE=-·::..O::..s--+ __ 9._-4_SE_-_o_s--+1---o._o_oE_+_o_o_1--_o_.o_o_E_+o_o_+-_9_.5_o_E_-o_s_+-_4-'_=-32~E::.-0=-9'--~- 5.00E~~ 
60 Mno; O.OOE+oO O.OOE+OO 0 .00E+-00 O.OOE+OO O.OOE+OO O.OOE • OO O.OOE • OO 0.00E+OO O.OOE+OO 
61 N, 3.51E-13 8.20E-14 2.36E-07 O.OOE+OO 3.09£--02 2.07E+04 2.07E+04 9.43E•OO 1.09E+02 

t--+------ -t-------t------+-==---+------+1------+-----+-----+---'----'-''---'-+-· ~~~--
82 Na• 4.70E-09 9.02E-10 2.59E-03 1.74E·0'4 O.OOE+OO O.OOE+OO 2.77E-03 1 26E~ 1.46E-05 

1-s""'3c+N-H-J-----+-5-. 1-2-E---13-+--s-_-1 J_E ___ 1-4-+--=2.:.a34=-E=--0=1--+-o-.-oo_E_+o_o-i1---o.-o-0E-'-+00--1---o-.oo-E_+o_o_+--2-.J-•_E_-0_1_• -·-1'-.=-os=E-1 0 I 1.23E-09 -
,__s4-1-N_H-::•-•----+--"-· s_s_E_-_14_+-_e_1J_E_-_1•_+-___ 1 _-'-9-'-9E=-·.c.o_s--+_o_._oo_E_•_o_o-i..._-o._o_oe_•_oo_-+_ o_.oo_E_+0_0_+-_1_9_9_E,..-0_e_ +-_s_._0J_~ __ 1.o•E:1~ = 

65 Ni"2 2.36E-12 1.16E-1 2 3.33E-06 4.22E-06 O.OOE+oO 0.00E+oO 7.55E-06 3.43E-0 9 ; 3.97E-OB 
l-66'-+N-'-0-----+--6-.-16_E_·_36-+--1.-54...;E::..--36-+-....:;;4.c:.44=-E=---'-3-'--0- • -0-.-00-E_+_O_O-il---O.-O-O'--E+_O_O_!--_O_.O_O_E_+00--+-4-.o4-4_E_·_30-+--2"-'_-02::..E. · --33-f" .2~ -

67 NO, 8.69E--49 3.34E--49 9.59E-43 O.OOE+OO 0.00E•OO 0.00E+OO 9.59E-43 4.36E-46 I __ 5.05E--45 
t-68-1-N-O-',,~- - - --+-- 2-.3-5-E---, 1-+--9-_-o-, E---12-+--'-2.'""s"'"9E::..·-05-+--3_-9-7E_-0_ 5-il---O.-O-O-E •-0-0-+--0-.00-E-• 00--+-6-.-56-E:--0-5- +-- 2- .-98_E_-O~ HSE-07 
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S UBJ ECT: In tegrated Baseline Emissions Report Non-SSFM Represented Constituents Emissions Rate Estim ation 

A B C D E F G 

69 NO; 3.14£--09 1.62E-09 4.87 £--03 3.06E-05 0.00E+OO O.OOE+oo 

70 o , 1.13E-13 3.02E-14 8.69£--08 O.OOE+OO 8.20E--03 6 .30E+03 

71 o· O.OOE+OO O.OOE+OO O.OOE+OO 1.91E-04 0.00E+OO O.OOE +OO 

72 OH. 1.80 E--09 2.5SE-10 7.33E--04 6.28£-04 O.OOE+OO O.OOE•OO 

73 OHlbl' 2.39E-11 3.•0E-12 9.77E-06 3.96E-26 O.OOE+OO 0 .00E+OO 

7• Pb.2 5.52E-15 9.S•E-15 2.7•E-08 S.54E-06 O.OOE+OO O.OOE+OO 

75 Pd. 2 •.27 E-16 3.79E-16 1.09E-09 2.27E-07 O.OOE+OO 0.00E+OO 

76 Po;• •.•2E-13 3.50E-13 1.01E·06 2.SOE-05 O.OOE+OO 0.00E+OO 

77 Resin O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE +OO O.OOE+OO 

78 Rh . , 4 .13E-16 3.54E-1 6 1.02E-09 7.36E-OB 0.00E+OO O.OOE+OO 

79 Ru•1 6.13E-16 S.17E-16 1.49E--09 6.83E-07 0 .00E+OO O.OOE+OO 

80 s .. O.OOE+-00 0 .00E• OO 0.00E+OO 1.70E-23 O.OOE+OO 0.00E•OO 

81 Si02 8.35E-1• •.19E-14 1.20E-07 1.26E-03 0 .00E+oO 0 .00E+OO 

82 SiO, .. 6 .38E-28 4 .90E-26 1.41E-19 4.37E-13 O.OOE+OO O.OOE+OO 

83 so, 9.36E-52 S.OOE-52 1.«E-'45 O.OOE+OO 0 .00E+OO O.OOE+OO 

8• so -> 1.0SE-12 8 .45E-13 2.43E-06 9.18E~ O.OOE+OO O.OOE+OO 

85 s,' 2.77E-16 2 .02E-16 5.82E-10 3.61E-07 O.OOE•OO O.OOE+OO 

86 Sucrose O.OOE+OO O.OOE+OO O.OOE+oo O.OOE• OO O.OOE+oo O.OOE+OO 

87 rr• 6 .88E-16 2 .75E-16 7.91E-10 6.11E-07 0 .00E+OO O.OOE+OO 

88 17n' 2.57E-1S 1.40E-15 •.04E--09 3.07E-OS O.OOE • OO O.OOE+OO 

89 Zr ' 1.90E-15 1.45E-15 4.1 6E-09 2.92E-05 O.OOE+OO 0.00E+OO 

90 

91 eo-orts 1 ........... eo ... Sctlld Comp Gos•- : 
92 Uftit "'°1/L Lb/ool lb/dav lb/dav mol/L Lb/doy 
93 Totel 5.56E-13 4 .0BE-13 l .17E-06 1.09E-04 O.OOE+OO O.OOE+OO 

9• lr- o; 5.56E-13 4.0SE-13 1.17E-06 1.09E--04 0.00E+OO 0.00E+OO 

95 Fom,a1e 3.96E-25 1.49E-25 4.27E-19 2 .02E-1• O.OOE+-00 O.OOE+OO 

96 Acetate 3.07E-25 1.51E-25 •.J•E-19 2.0SE-14 O.OOE+OO O.OOE+OO 

97 Glycolate 2 .0•E-24 1.28E-2• 3.68E·18 1.01E-14 O.OOE+OO O.OOE+OO 

9B IDA 9 .SGE-25 1.06E-2• 3.0SE-18 2 .57E·14 0.00E+OO O.OOE+OO 

99 Citrate 8 .73E-26 1.•0E-25 4.03E·19 2 .21E·14 O.OOE+-00 O.OOE+OO 

100 HEDTA 4.09E-25 9.SOE-25 2.73E-18 1.81E·1 4 O.OOE+OO 0. 00E +OO 

101 EDTA 4.92E-26 1.20E-25 3 .•SE-1 9 1.94E·1• O.OOE+OO O.OOE+OO 

102 I I 

103 Red. Come, A-- Red. Come, Solids Rad . Coma (1) 

104 Unit Ci/L Cildav Lb/dov CI/L Ci/dcrv Lb/dov 
10! Tota l 2.46E-09 2.66E-02 1.0JE-06 2.20E-09 2.39E-02 1.75E-o• 
106 41Am 8.37E-1 5 9.11E-08 5.86E· 11 1.SBE-11 1.72E--04 1.11E-07 

107 120Am 5.•7E-18 5.95E- 11 6 .58E-13 1.28E-15 1.39E-08 1.54E-10 

108 "c 1.72E-16 1.87E-09 9.23E-13 1.12E·15 1.22E-08 6.00E-12 

109 I""! 0 1.13E-15 1.23E-08 2.39E•14 1.75E-1 2 1.90E-OS 3.71E-1 1 

110 2•lCm 9.07E-19 9.87E-1 2 4.31E-16 2.21E-1• 2.41E-07 1 OSE-11 

11 1 1•-cm 2.15E-1 7 2.34E-10 6.37E-15 5.0JE-13 S.•7E-06 1.49E-10 
112 "'c, 2.46E-09 2.68E-02 6.80E-07 3.57E-1 0 3 .89E-03 9.87E-08 
113 io~cu 6.30E-17 6.86E-10 8.70E-15 8.41E·1• 9.16E-07 1.16E-11 
114 l:i,,ll=U 1.31E-14 1.42E-07 1.16E-12 9 .12E-12 9 .92E-05 8 .10E·10 
115 ·- -=u 3.77E-15 4.11E-08 1.87E-13 1.35E-1 2 1.47E-05 6.67E-11 
116 l' M 3 .68E-1 5 4.01£-08 9.20E-15 2 .B•E-14 3.10E-07 7.11E-1 4 
117 ,,., 5.27E-18 5 .73E-11 7.16E-10 S.S•E-17 6.0JE- 10 7.52E-09 
118 l"Ni 2 .02E-14 2.20E--07 8.54E-12 3.0JE-1 3 3.JOE-06 1.2eE-10 
119 ,,..,ND 6.BSE-18 7 .24E-11 2.27E-10 1.29E-14 1.41E-07 4.•1E--07 
120 , ... Pu 3.75E-17 •.08E-10 5.25E-1• 8.15E-1• 6.69E-07 8.61E-11 
121 -•pu 6.1BE-16 5.S•E-09 2.00E-10 5.44E-13 5.93E-06 2.11E--07 
122 '

40
Pu D4E-16 1.-46E-09 1.42E-11 1.44E-13 1.SSE--06 1.52E-08 

123 1
• Pu 2.82E-1S 3.07E-OB 8.57E-13 3.BGE-12 4.20E-05 8.99E-10 

124 ,.,Pu 1.42E-20 USE-13 8.66E-14 1.32E-17 1.«E-10 8.06E-11 
125 "''Sb 7.BOE-15 8 .•9E-08 1.BOE -13 5,59E-12 S.09E-05 1.29E-10 
126 '

0 ' Sm 1.09E-1 3 1.19E-06 9.97E-11 6.TTE-11 7.37E-04 6.17E-08 
127 "'".c:n 1.2•E-16 1.JSE-09 2.62E-10 2.62E•14 2.85E-07 5.S•E-08 
128 '"'Sr 3.2SE-12 3 .S•E--05 S.65E-10 1.73E-09 1.88E-02 3.01E-07 
129 ""Tc 2. 16E-14 2.35E--07 3.0GE--08 J .97 E-12 4.32E· OS 5.6 2E-06 
130 '"'Th 2.02 E-19 2.20E-12 •.•1E-08 4.28 E- 16 •.66E-09 9.35E-OS 
131 ,..,,, 6.74E-1 8 7.3•E-11 1.68E-11 3.51E-14 3.82E-07 8.74E-08 
132 "'u •.78E-18 S.21E-11 1.85E-11 1.82E-1S 1.99E-OB 7.05 E-09 
133 '"''U 1.88E-19 2.0SE-1 2 2.09E-09 •.38E-17 4.TTE-10 •.87E-07 
134 neu 3.23E-19 3.51 E-12 1.20E-10 6.02E•17 6 .56E-10 2.24E-OB 
135 l' " u 3.73 E-1 8 •.07E-11 2.67E--07 1.03 E-15 1.12E-08 7.37E-05 
136 11 Al radionucl ides in aaseous str<!ams .re assumed to exist as solid oarticulate. I : 

P ROJECT: WTP 
JOB NO.: 24590 

CALC NO : 2•590-WTP-M•C-FRP-00003 
S HEE T REV: D 

SH EET NO .: C-17 

H I J 
4 .70E-03 .. _l:..1..±_E.~~ 2.47E~ 
6 .30E+03 2.86E+OO 3.31E+01 ·· ·----
1.91E--O• 8.88E-08 _ 1.00E~ .. 
1.36E--03 6 .19E-07 7 .16E-06 .. 
9.77 E-08 ~ 0•4E-09 _ _ ....._S.1•E--O~_ 
5.57E--06 2.53E-09 · 2.93E-08 

·--- - - ~ ~ ·-- ·_c__ 
2.29E--07 1.0•E-10 I 1.20E-09 
2.60E-05 1.1 iie.oa-. 1.37E-07 
O.OOE+OO 0.00E+oo O.OOE+OO 
7 .•SE-08 ~0 39E-1_1__L__J .93E-10 
6 .B•E-07 3 .11E-10 / 3.60E-09 
1.70E-23 7.7S_E-27 f 8 .97E-26 
1.26E-03 5.72E-07 6 .SJE--06 
4.37E-13 ··-1.99E:1s i .. 2.J OE-1s 

1.4•E-•5 6.S•E-'49 L 7.57E~ 
1.16E-OS 5 .28E-09 6 .11 E--08 
3.62E-07 1.6•E-10 1.90E--09 
O.OOE+OO 0.00E+OO O.OOE+OO 
6. 11 E-07 2 .78E-10 3.22E-09 
3.07E-05 1.40E-08 : 1.62E-07 
2 .92E-05 1.33E-08 1.S•E-07 ------

Totol ColNI -- -Lb/day Mtldav g/HC 
I.IOE-04 5.0 1E-08 5.80E -07 
1.10E-0• 5.01E-08 i 5.SOE-07 
2.02E-14 9.17E-18 1.0GE-18 
2.0SE-14 9.32E-18 · + ·1.08E-1~-
1.01E-1• 4.58E-18 5.30E-17 
2.57E- 14 1.17E-17 : 1.35E-16 .. 
2.21E-14 1.00_E-17 __ . 1.16E-16 
1.81E· 14 8.22E-18 9.52E-17 
1.94E· 14 8.8•E-18- ~ "i.02E-~ 

Totlll Rad . Coll'CI (1) : 

Ci/L Cl/A- Lb/dov 
•.68E-09 s .o7E-02 1.76E-04 
1.56E·11 1.72E-04 1.11E-07 
1.2BE-15 1.•0E-08 1.5-4E-10 
1.29E-15 1.40E-08 6.92E-12 
1.75E-12 1.90E-05 3.71E-11 
2.21E-14 2.4 1E-07 1.0SE-11 
5.0JE-13 5.•8E-06 1.49E-10 
2.e2E-09 3.07E-02 7 .7BE-07 
8.42E-14 9.17E-07 1.16E-11 
9.13E· 12 9 .94E-05 8 .11E-10 
1.35E-1 2 1.47E-05 B.69E-11 
3 .21E-1• 3.SOE-07 8.0JE-1• 
8 .06E-17 6 .60E-10 B.24E-09 
3.23E-13 3.52E-OB 1.37E-10 
1.30E-1• 1.41E-07 4 .41E-07 
6.15E-14 6 .70E-07 8.62E-11 
5.45E-13 5.93E-06 2.11 E-07 
1.•4E-13 1.57E-06 1.52E-08 
3.86E-12 4.20E--OS 8.99E-10 
1.32E-17 1.«E-10 8.07E-11 
5.60E-12 6.10E-OS 1.30E-10 
6.78E-11 7.38E--04 6 .1BE--08 
2.SJ E-1 4 2.S7E-07 5.56E-08 
U J E-09 1.S9E-02 3.01 E-07 
3.99E-12 •.34E-05 5.65E-06 
•.29E·16 •.67E-09 9.35E-05 
3.51E·14 J .82E-07 8.7•E--08 
1 83E-15 1.99E-08 7.07E--09 
4 .•0E-17 •.79 E-1 0 4.89E-07 
6 .0SE-17 6 .59 E-10 2. 25E-08 
1.0•E-15 1.13E-08 7.40E-05 



CALCULATION SHEET 
BY: E. Bernos 
OATE: 12/22/05 

SUBJECT: Integrated Baseline Emissions Roport Noo- SSFM R10presented Constituents Emissions Rate EsUmation 

PROJECT WTP 
JOB NO.: 2•590 

CALC NO .. 2•590-WTP-M•C-FRP-00003 
SHEET REV: O 

SHEET NO · C-18 

A B C D E F G H I J 

1==1 t:T==ab==le==C=- ==9=HOP= =3=1= 5=tr=ie==am=='R,.-=eport __ _ -- :..:.:.:-. . __ _ _ . !-:-:-_-_._-c-4=-~ _ 
3 StNam ~r'----- t-c-~ 
• S'"amNafflc=•-· -'---- ---+''--"'-""-===--'-'-c-...c'= -"-'----'-...C...~ 
5 Configuro1i0ft: 

7 !bat 0otu Fa• : '--; ------+-~-

8 

t-::::::-t:;~:'::'es'::ieeJJc'sur-:':::~7:r W=•-ighl-r--:;-::.~:;;9E~E~:~;;,~;-r-l.b/l.l>mol-"'-c;;-ba_r_,.._--_-~~-- + . . . - : - - - - ~ ----~~=§ . -=-=--== 
20 Tempenn..-e 1.'6E•02 
21 Na Mo..,;r,, O.OOE+OO mol/l 

l-r2~--f,.::.:.:==...;.~:...:R=-~-,-ltv---t---;-r,',:L,.,:-r,.,7c-+---=f,.,~c---+-_- ~--- ---=·-· __ + · ·---~~-- - - - - -~------+---3=- ~=-== 
25 I I 

1-=,2a::+.eo,,,:-,-...,...-,n-:-t--t-,A:-,---,ous=""'c=-_,=,,-:-., ----------r.5o1=;-::d-:c~ .... ~,~D---t,6GM=-:-.,.-,,-,':':<l~,J----;,-----;,::T-:-ota1=-::c-=,e~"T·---- · --+-- ---1 
l-iw-27!!Vn:;::;cit=="----F==..oi=::;,/L,?-=i--:-L-:--bl-:-aa-:--1 -,----:-,Lb/:-,,-,-_,,--+'=.:....::a-;Lb/'-;";c;de-,v---+===-,no1>=-t-1L,,.----t---:-Lb.-,-/de-:--,-.,,-t=:.:;Lb:;--,/de7",.,,"-• --:m=u=da~ ·,-oe--

28 Total 6.89E-14 1.83E-H 5.57E-07 2.99E•OO 2.83E-02 2.85E+05 2.85E • 05 1.29E•02 1.ovt+03 
29 _." . 2.97E-24 2.67E-2• 1.16E-16 6.7JE- 11 O.OOE+OO O.OOE+OO 6.73E-11 3.06E-1• 3.5•E-13 

~30::::..ii-cJJ,.._'·....,3 ----+-=3::.:.99E=..:· 20:::....+......::8.:.:.98=E..:-2:...:1_t--=J.:.:.89E=-'-1"'3-t--~8.c::09:::E=.·..:.1=-0- -+--....a.O,c::00:::E:.•..:OO:::...._-+-'o"'.OOE=:...•.;:.00=--+--8:::·.;..10c.:E:..· .;..1 a=-+-- ,3~'.-:::68E= ·.;..13:..... •.26E-12 

~3::.1:+As":-''----+-:1--:.4-::5E::--:-2c:3_ 1---:9-:.09=E--:-2:-:•-l--'3-".9'-'J-=E-'-1'-'6-t-- -,-7.-::39:-E::,·-::1:-2 - - +---::-O.-::OO:-E:-+OO-:-:--+--,O:c.OOE=-,•-::-00::-+--7:-.:-39:-:E:---:-12::--t-- 3=.; .. 36._:..:E:..·.;..15'-- 3.89E-1• 
1-3:..:2,.._,B:...·'------lf---'2-'.2'-3E.C....-20_-+_2_.0_1_E_-2_1_t--'8~.7-'2-=E--1-'•-t----1._90_E_-_09 ______ o._oo_E_+_oo __ -+_o_.oo_E_•_00_+-_1._90_E_-09_-+_ 8=.~ -13 >- 1.00E-11 . 

1-J:..:3,.._,B-=•-·'-----+-3_.0_3_E_-2_4_t--_3_.4_7_E_-2_4_t-_1_50---'E--1-'8-t-_ _ 6._29E_-_,2 ______ 0._oo_E.,..•_OO _ _ -+_o_.oo_E_•_00_+-_6_._29,.,E,...-_12_ +-_ 2=.;·=-86=E: ~ .... - 3_. J1E-H 
34 Bi'' J .21E-2• 5.59E-2• 2.42E-16 1.88E-10 O.OOE+OO 0.00E+OO 1.88E-10 8.SJE-14 9.87E-13 

1-35=-...,ea=-c·',------+-2_.1_1_E_-2_2_1-_1_.2_-n:.,,....-2,..J_1-_3_.1_•e_-1_5_1-__ s . ..,1_6E=---'.,..1 - -+---,-o._ooe=•_oo __ --+_o_.oo ___ e_•_oo_.,...._s_._1s...,E=---1 ,::-+· J .07E-1• -+'--3-'.5~5-=E-'-1"'3-f 

1-36=1-'Cd"'-,'',-----+-''.:..:·5:..:9..;:Ec.:-2:...•-l--•c.·3;..1..;:E-:-2:-:•- l--'1"-'.86E='---1'-'6'--t---:-•.':6•-:-E:---10 _ _ -t---::-o._oo.,..E:-+OO--::-'--+--:O:-,OOE::--:-:'-+OO-'--:--t-'-:-6•:-:E:--c-10::-+- ·~ 11 E-13 . 2.4•E-12 
37 ce'3 4.93E-20 5.TTE-20 2.SOE-12 8.33E-14 O.OOE+OO O.OOE+OO 2.SSE-12 1.17E-15 1.36E-1• 

t-:::38,.._,Cl::.·-----,1--1_.09_E_-1_9_+--_3_.23E __ -2_0_t--_1.;...•0E:...:c.::_·1-=2'--l---3._9_2E_-_1_• __ +-__ 0._00_E_•_OO __ --+_O_.OOE __ •_00_+-_1._4•_E_-_12_+-_6=.;·=.54ccE:...·c1_6:.._+- - ! .-5_6_E_-_15_ 
39 CO 6.SOE-112 1.52E-112 6.57E-105 O.OOE+OO 2.79E-06 2.82E-01 2.82E-01 1.28E-04 1.49E-03 

1-•0=1-c_o-='~----+-o_.oo_ E+00 __ t--_o_.OOE-:_•oo_-+_o_.ooe __ +00_-+ _ _ o.,.._ooe __ •_oo _ _ --+ __ .,.s_,.e_JE=---o __ s __ +-_e_.95_E_+-0_2_+-_a_.95E_,...•_02,-+- •.07E-01 . :~-~ 

1-•-'-1'-+c:...:o'"-~-----11--5-.8_7-::E_-2_1_;-_,2_.9• ___ E_-2_1_;-_1_.2_7_E_-1_3_t---,-2-...,23-=-E=---1_2 __ .,...._-,-o . ...,ooe.....,.+_oo_-,---+_o,....OOE=,..+00_--+_2._36:-:E=---,2::-+-- 1_._01_E:...•-15 __ .. 12•E-1• 
42 Cr 3 1.93E-20 8.37E-21 3.62E-13 1.47E-10 O.OOE+OO 0.00E+OO UBE-10 6.71E-1• 7.76E-13 

•3 Cu'' 5.02E-2• 2.66E-2• 1.15E-16 •.68E-12 O.OOE+OO O.OOE+OO 4.68E-12 2.1JE-15 2.46E-1• 
i-.;..4•-F _____ 4-_•.:.:·29=E_-2:...1-+-_6_.ao_E_-2_2_+---'2:....9•=Ec..• 1-'4-l-__ 7._9_2E_-_1_J __ +-__ o_.oo_E_+00 ___ +-_o_.OOE __ +00_-+_8_._21_,E,...-_1 J_+-_ 3=.;·.;..73c:E.:..1_!_ -· •._3_2E_-_15_ 
1-C45"-4'-F-"e'-' 3 

____ -+_6_.•0_E_-2_0_+-_2_.98_E_-2_0_+--_1_.29E __ -1...c2_1-__ e . .,.1,...1e,...-_1..,o __ +-_ _ o_.oo_E_+00 ___ +-_o_.OOE=_•_00_.,...._6_._1 B_E_-_10_+-_ 2=-·=-61"E:...·.;..13 3.25E-12 

i-.;..46'-+H...,,_o ____ -+_o_.oo_E•_OO_-+_o_.oo __ E_+OO_-+_o_.OOE __ •oo_-+---::-O.-::-OOE=•-=00---+---::2_.69E=--0_3 __ +-_1_.7_5_E_•_04_+-_1_.7_5:-:E:-•-::04::-+-- 7' 96E +00 9.21E+01 
47 H20(b) O.OOE•OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE•OO O.OOE•OO O.OOE+OO O.OOE+OO O.OOE•OO 

48 H' 1.93E-21 1.62E-2J 7.02E-1'1 O.OOE+OO O.OOE+OO O.OOE• OO 7 .0lE-16 3.19E-19 3.69E-18 

•9 HCL O.OOE+OO O.OOE+OO O.OOE +OO O.OOE•OO 3.75E-10 4.9•E-03 •.94E-OJ 2.25E-06 2.60E-05 

50 HCO~ 5.SJE-22 2.82E-22 1.22E-1• •.03E-29 O.OOE+OO O.OOE+OO 1.22E-1• 5.54E-18 6.•1E-17 

l-"'51;.+H.:.:2C=0:..:3c_ _ _ +-'O.:..:.OOE~_+OO:.c..-+........:O.:.;.OO~E-•OO'-C...-+--=O"-'.OO=E-• OO=---t-- --:-O.':OO:-E:-•--:OO--:-_-t---:O--:.OOE=+OO-:---t--O-.OOE--':-+-'-OO:'-+--O:..:.OO;;_:E:-•-'-OO-'---t--'O'"'OOE=c..+00= - -~--0-.00~ E+00~--1 

l-"'52=+H"-F-,:-----..Jt-..Co;..;.OO:-':'::E,-•OO--:--+-'O-'.OOE~,..•00:-:---+--=0-".00=E_+OO=--+---::O.-:OO-:-E::-•-::OO::---t---::5-::.ase=-=·1:-:0::--+--,4:-.:-:23,.,E,...--=03:-+--•:-.=-23:-:E:--03-:-:--t- "1 .. .::;92e.,E:..-06=- . - _ 2_.2_2E_-_o_s_ 
t-=-53::..H<l.:.a...' '-----+-'1-'-.0SE-'_-1_9_+--_1_. 7_8_E_-1_9_+--...;7.;...6:...1-=Ec..-1c.;2c.-+---2_.0_3E_-_o_J __ +-__ o_.OO_E.,.•_oo __ --+_o_.OOE __ ._oo_+-_2c._ . .;..03_E_-03_-+_ 9,:;.20E-07 1.07E-05 

l-=-54"-+-H_N0___,,'---- -1--0_.00E __ •OO_-+_o_.OO_E_•OO_-+'--O.;...OO~E_+oo'---+-- -o._oo_E_+OO ___ +-__ o...,.oo_E,,.•_oo __ --+_o,....oo_E_•_OO_+-_o_.oo_E_+_oo_+--'OC:..OOE='--•-=-OO-'-+- 0.00E• OO 
55 K' 1.36E-20 4.45E-21 1.92E-13 7.17E-10 O.OOE+OO O.OOE•OO 7.HE-10 3.28E-13 3.77E-1 2 

se La ' ' 3.03E-25 3.51E-25 1.52E-17 1.09E-13 O.OOE+OO 0.00E+OO 1.09E-13 •.94E-17 5.72E-16 

57 Lo 2.47E-22 1.•JE-23 6.20E-18 8 36E-10 0.00E+OO O.OOE+OO 8.36E-10 3.BOE-1 3 •.•OE-12 

56 IM<i '' 4.60E-23 9.32E-2• •.03E-16 2.17E-11 O.OOE+OO 0.00E+OO 2.17E-11 9.BBE-15 , 1.141:-13 

t-=-59;;+Mn=-'-3 - ---1--•-·99_E_-2_3_+-_2_.2_9E_-23_-+_9-'-.8~9~E~-1~6-+-_ _ 1_.1_BE_-_1_0 __ +-__ o_.oo_E_•_oo __ -+_o_.OOE __ ._oo_+-_1._1e_E_-_10_+-_ S~-=-35E=--'-1•~ - . 6.19E-13 _ 
60 MnO · O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE•OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

1--6 .... 1+N,..:c. ____ -+_2_.33_E_-1_•_+-_5_.4_5_E_-1_5_· +--2_.36_Ec_-0_7_+-__ o ._oo_E_+00 ___ +-__ 2...,.0~1=-E-· 0~2 _ _ +-_2,....o~J~E,...•_o_s-t_2_.0_3~E=-•-::-05- • __ 9~.2- 4_E~•~!.._ --1.c~7E+03 

t-"e2'+N~•c..·-----+-1_.se_ e_-1_1_1-_J_.oo __ e_-1...,e_1-_1_.30_E_-1_0_1-__ e._oe:-:e~--09 __ _,. ___ o._oo_e_+_oo ___ -+--,o~.oo=E,..•-::-oo:--+-- a~.20E=,..-09=-t·-3.7JE-12 . ..__4_.3~2E~ -_1_1 ....... 
63 NH3 3.BOE- 14 5.~E-15 2.J•E-07 O.OOE+OO 2.83E-07 1.74E+OO 1.7•E•OO 7.91E-04 9.15E-03 

6• NH•• 1.52E-20 5.•0E-15 9.93E-1• 1.54E-23 O.OOE+OO O.OOE+OO 9.93E-1• 4.51 E-17 5.22E-16 1-=+'-:'----+.......;..c::c::..c:.:...-t-........:.'-:--'-':......;~c--=c::...:...:__+---'-'~C::..:....--t--........:...:.;;..;;....c..;..__f-;_;_;~'-c-+'-:'--::-=-c-::--f · ·-- --
85 NI•' 8.72E-21 • .27E-21 1.65E-13 1.13E-10 O.OOE+OO O.OOE+OO 1.13E-1 0 5.13E-14 5.93E-1 3 

66 NO • .09E-37 1.03E-J7 •.•• E-30 O.OOE•OO 1.83E-06 1.98E+01 1.98E•01 ~ OOE-OJ ~ 04E-0!.._ 

1-e"'1-+N .... 0.'-'-------1f--..:.s"'. 1-'-1-=E..::-soc.c......--'2.:..:.22=ec.:-s:..:o_+---=9.:.:·5c.::9E=--4-=3'-1---o;;..; . .;..OOE=.•..:.oo.:;....._-+ ___ 1_1_1 E=--0-'-'-1--+---2"-.e•'-"E_+00_-+_2-.11•_ E_•_oo_1 _ _ 10 ~ _ 1_.•_s_E_-0_2 _ _ 
68 NO; 6.66E-20 3.33E-20 1.44E-12 2.21E-12 O.OOE•OO O.OOE•OO J .65E-12 1.66E-15 : 1.92E-1• 

1-69=-1-NO=-. -----lf---1-.1--6.:;;E .... -1:.C7-+--8-.00E---,-8-+---2-'-.60=E'---,"'o'--t----1.-7-0E---12-- -+---0.-00-E-•-()()- --+-0-.00-E-•-00- +--2-.-61-E:---10- • - _-·,~.
0

19~E: 13 .f .1.:l7E-12 

l-1'-'o=+o'-''- ----,1---'1.:.:.s-=2-=e...:-1:.:s-1--=2::c.o:..:1-=Ec..-1:.:s'-+--'a"'.s'-'a:.::Ec:-0ec=..+--o°' . .::.oo;;.;E:..•..::oo.:...._-+--..:.s:..:·43E-=-..::03.:__-+........:6cc.2:..;a;.;:ec..•.:.04::-+---'scc.2:..;e:::E:-+04=-• -· _2'.ase+o1 3.30E +02 
71 o · 0.00E+OO O.OOE+OO O.OOE+OO 1.79E+OO O.OOE+OO O.OOE+OO 1.79E+OO _8.15E-04 . 9.4JE-0~ . . 

l-'-'72=+"0"-H'-·----+-=e::..:.83=E .... -1:.:e_l--'9""_•:.:2:::Ec..-1:.:s:...__l-.... •"'.o'-'1-=E'-- ,c.:1_ +---=-3·:.,:•:::sE::.·..:.1.:..1 --+---=-o·:.:OOE=•..::ooc:...._-+-'oc.:..oo=E'-+00=--+-1':'.=-sec,E,--.,,11:--t-·"3c:..44-'-'~:1_ •_ .,.
1 
_ J_ 9B_E_-1_3 __ _ 

73 OHlbl° 8.B•E-20 1.25E-20 5 43E-1 3 2.20E-33 O.OOE+OO O.OOE+OO 5.43E-13 2.47E-16 2.SSE-15 
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SUBJECT: lnlegrated B&eline Em issions Report Nor.SSFM Represented Consmuents Emissions Rate Estlmallon 

A B C D E F 

74 Pb., 1.BJE-23 3.17E-23 1.37E-15 2.10E-10 O.OOE•OO 

75 Pa·' 3 .02E-25 2.68E-25 1.16E-17 6.89E-15 O.OOE•OO 

78 PO_, 1.63E-21 1.29E-21 5.60E-14 4.97E-10 0.00E.00 

n Resin O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE.00 

78 Rll., 2.74E-25 2.36E-25 1.02E-17 3.19E-14 O.OOE+OO 

79 lo. •> 2.26E-24 1.91E-24 8.27E-17 8.88E- 10 0.00E+OO 

80 Is .. O.OOE+OO O.OOE•OO O.OOE+OO 1.20E+OO O.OOE•OO 
81 Si02 3.08E-22 I.SSE-22 6.69E-15 4.68E-09 O.OOE•OO 
82 s;o ~ 2.36E-34 1.81 E-34 7.84E•27 1.SSE-18 O.OOE•OO 

83 so, 6.22E-53 3.32E-53 1.4-4£-45 O.OOE+OO 5.16E-07 

84 so ·' 3.89E-21 3.12E-2I 1.35E-13 5.10E-13 O.OOE+OO 

85 Sr"2 1.02E-24 7.47E-25 3.23E-17 2.30E-12 0.00E+OO 

86 Sucrose O.OOE+OO 0.00E+OO 0.OOE+OO O.OOE+OO O.OOE+OO 

ff7 Tl .. 4.58E-25 l .83E-25 7.91E-18 8.27E-15 0.00E+OO 

88 ir,•2 9.51E-24 5.19E-24 2.24E-16 3.89E-10 O.OOE+OO 

89 ZI•' 7.01E-24 5.J4E-24 2.J1E-16 1.44E-10 O.OOE+OO 

90 ' ! 
91 COlll~S ,4__,.. Col!ID Solid Co,np 6oMout 
92 Unit ... 111. Lb/aal U,/dav Lb/day ...,,,_ 
93 Total 2.05E-17 1.51E- l7 6.53E·IO 6.66E-04 O.OOE-00 

94 lr.n · 2.05E-17 1.51E-1 7 6.53E-10 6.651:-04 O.OOE+OO 

95 Fom,ate 1.31E-27 4.94E-28 2.141:-20 4.58E-09 O.OOE.00 

96 -· 1.0ZE-27 5.02E-28 2.17E-20 4.86E-09 O.OOE•OO 

97 '""""""" 8.78E-27 4.25E-27 1.84E·19 2.28E-09 O.OOE+OO 

96 IDA 6.35E-28 7.06E-26 3.05E·18 1.17E-07 O.OOE+OO 
gg Cllrale 2.90E·28 4.GSE-28 2.0IE-20 5.02E--09 O.OOE+OO 

100 HEDTA 1.36E-27 3.16E-27 1.37E-19 4.1\E-09 O.OOE+OO 

101 EDTA 1.SJE-26 3.98E-28 1.72E-20 4.42E-09 O.OOE.00 
102 

103 Rod . Como A-ous Aod. COII\D Solids Rod. COfflP (1) 
104 Vnit CI/L Ci/dav Lb/diiv Ci/L Ci/day 
105 TOlll 2.20E-1B 3.60E-06 1.70E·12 S.58E-09 9.15E-01 

10e "Am J .09E-23 5.06E-15 3.26E-18 1.15E-17 1.BBE-08 

107 ~"Am 2.02E-28 3.31E-18 3.6SE·20 9.J3E-22 1.53E-13 

108 "c 1.14E-17 1.87E-09 9.23E-13 4.28E-10 7.01E-02 

109 00co 3.75E-24 6.14E-16 1.20E-21 8.31E·18 1.03E-09 

110 =cm 3.35E-27 5.48E-19 2.39E-23 1.JOE-20 2.12E-12 

111 1._.Cm 7.92E-2B 1.30E-17 3.541:-22 2.95E-19 4.83E-11 

112 '~cs B.17E-18 1.J4E-09 3.40E-14 2.16E-14 J .54E--06 
113 '-eu 2.J3E-25 3.81E-17 4.83E-22 4.93E-20 8.08E-12 

11 4 1s.Eu 4.82E-2J 7.89€-15 6.4-4£-20 S.35E-18 8.76E-10 

115 ''°Fu 1.39E-23 2.28E-15 1.04E-20 7.93E-19 1.30E-1 0 
116 ~H 2.00E-16 l.28E-08 7.52E-15 5.16E-08 8.45E-01 
117 ''"I 3.SOE-22 5.73E-14 7.16E-1J 1.66E-14 2.72E-06 
118 1&>11 7.47E-23 1.22E-1 4 4.75E-19 5.69E-19 9.32E-11 
11 "''No 2.46E•28 4.02E-18 1.26E-17 7.591:-21 1.24E-12 
1"'- - Pu 1.J8E-25 2.27E-17 2.92E-21 3.60E-20 5.90E•12 
121 ""'Pu 1.e1e-2, 3.13E-16 1.11E-17 3.19E-19 5.2JE-11 
122 -p, 4.96E-25 8.12E-17 7.88E-19 8.43E-20 1.J8E-11 
12'.l ~, ... 1.04E-23 1.70E-15 3.65E· 20 2.26E-18 3.70E-10 
124 . ...,, 5.25E-29 8.60E-21 4.81E-21 7.76E-2• 1.27E-15 
125 '"Sb 2.86E-23 4.72E-15 1.00E-20 2.J3E-17 J .62E-09 
126 l ~l~m 7.73E-23 1.27E-14 1.0BE-18 2.64E-19 4.32E-1 1 
127 ·-sn 4.58E-25 7.SOE-17 1.46E-17 9.JOE-21 1.52E-12 
128 -c. 1.20E-20 1.97E-12 3.14E-17 7.34E-16 1.20E-07 
1:,,, , c 7.119E-23 1.31E·1' 1.70E-15 3.10E-16 5.07E-08 
130 -Th 1.43E-28 2.34E-20 4.69E-16 2.77E-24 4.53E-16 
131 -u 2.•9E-26 4.08E-18 9.32E-19 2.06E-20 3.37E-12 
132 -u 1.TTE-28 2.BOE-18 1.03E-18 1.07E-21 1.76E-13 
133 "'11 6.96E-28 1.1,E-19 1.16E·16 2.58E-23 4.22E-15 
134 -u 1.18E-27 1.9SE-19 B.85E-18 3.SSE-23 5.81E-1 5 
1:>!> ..., 1 J8E-28 2.2BE-18 1.48E-14 6.07E-22 9.94E-14 
135 11) All radlonuclides 11 osseous streams are ass<n1ed to txill a.s solid oarticuiate. 

G 

0.00E•OO 

O.OOE•OO 
OOOE>OO 

0.00E•OO 
0.00E•OO 
0.OOE+OO 
0.OOE+OO 
0.00E+OO 
0.00E+OO 
l .19E•01 
0.OOE>OO 
0.OOE+OO 
0.OOE • OO 
O.OOE• OO 
O.OOE+OO 
0.OOE+OO 

I 

Lb/day 
0 .00E-00 
O.OOE+OO 
O.OOE•OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E•OO 
O.OOE+OO 
O.OOE+OO 

; 
Lb/«-

6.87E-05 
1.21E-12 
1.69E-15 
3.46£-05 
2.01E-15 
9.25E-17 
1.32E·l5 
8 .99E-11 
1.03E-1B 
7.15E-15 
5.VOE-16 
1.!ME-07 
3.39E-05 
3.82E-15 
3.89E·12 
7.60E·16 
1.86E·12 
1.34E-13 
7.93E-15 
7.12E-18 
8 .11E-15 
3.62E-15 
2.96E•13 
192E-12 
6.59E-09 
9.0BE-12 
7.70E- l3 
6.231:-14 
4.31E·12 
1.98E-13 
6.52E-10 

I 

PROJECT : WTP 
JOB NO. : 24590 

CAlC NO .: 24590-WTP-M4C-FRP-00003 
SHEET REV: D 

SHEET NO.: C-19 

H I J 
2.10E-10 9.56E-14 1.11 e .12 
6 .00E-15 3.141:-1_~ ........._3.63E-17 . 
4.97E-10 2.26E-13 2.6 1E-12 
O.OOE•OO 0.00E• OO 0.00E+OO _ 
3.19E-14 HSE-17 1.68E-16 
6.86E-10 3.04E-13 3.52E·12 
1.20E+OO 5.4:!E-04 6 21lE-03 
4.88E-09 2.13E-12 2.-461:-11 
1.SSE-18 7.03E-22 8.14E-21 
1.19E+OI 5 .43£-03 &.21!E-02 
8 .45£-13 2.93E-l6 3.39E-15 
2.JOE-12 l.05E-15 I l.21E-14 
0 .00E>OO 0.00E+OO _0.00E • o.!)_ 
6.28E-15 2.85E-18 3 .JOE-17 ·-J .89E- IO 1.77E-13 2.0SE-12 
1.44E-10 8.54E-14 7.57E-13 

! ·---Total ComD -u,1 ...... Ml/day g,'sec_ 
6.66E-04 3.03E-07 ' 3.SOE-oe 
8.65E-04 3.02E-07 J .50E-06 
4.58€-09 2.0BE-12 I 2.41E-11 
4.66E-09 2.12E-12 2.45E-11 
2.29E-09 1.04E•1 2 1.20E-1 1 
1.17E-07 5.31E-11 6.15E-10 
5.02E-09 2.ZSE-12 2.64E-11 
4.1\E-09 1.87E-12 2.16E-11 
4 .42E-09 2.01E-12 2.32E-11 

Totol Rod. '°"'" Cl l I 
Ci/L Ci/dav l.b/dav 

5.58E-09 9.1SE-01 6.B7E-05 
1.15E-17 1.88E-09 1.21E-12 
9.J3E-22 1.53E-1J 1.59E-15 
, .28E-10 7.01E-02 3.4BE-05 
&.31E-18 1.03E-08 2.01E-15 
1.JOE-20 2.12E-12 9.25E-17 
2.95E-19 4.8JE·11 1.32E-15 
2.16E•14 3.SIE-06 9.00E-11 
4.93E-20 8.0BE-12 1.03E-16 
5.JSE-18 8.76E-10 7.15E-15 
7.93E-19 1.JOE-10 5.00E-16 
5.16E-09 8 .45E-OI 1.94E-07 
1.66E-14 2.72E-Oe 3.39E-05 
5.68E-19 9.J2E-11 3.62E-15 
7.59E•21 1.241:-12 J .89E-1 2 
3.60E•20 5.IIOl:•12 7.60E-16 
3.19E-19 5.23E-11 1.86E•12 
8.43E-20 1.36E-11 1.34E-13 
2.26E-1 8 J .70E-10 7.93E-15 
7.76E-24 1.27E-1 5 7.12E-16 
2.33E-17 J .82E-08 8.11E-15 
2.64E-19 4.J2E·11 3.62E-15 
9.30E-21 1.52E-12 2.96E-13 
7.34E-18 1.20E-07 1.92E-12 
3.10E-18 5.07E-06 6.59E-09 
2.TTE-24 4.53E-16 9.0BE-12 
2.06E-20 3.J7E-12 7.70E-13 
1.07E-21 1.711E-1J B.ZlE-14 
2.58E-23 4.22E-15 4.31E-12 
3.55E-23 5.81E-15 1.98E-13 
6.07E-22 9.94E-1• 8.52E-10 



CALCULATION SHEET 
BY: E. Berrios 
DATE: 12/22/05 

SUBJECT: Integrated Baseline Emissions Repo,1 Noo-SSFM Represented Coostituenl3 Emi!Sioru Rate Estimation 

PROJECT: WTP 
JOB NO.: 24590 

CALC NO .. 24590-WTP-tMC-FRP-00003 
SHEET REV: D 

SHEET NO.: C-20 

A I BI CID EI F I G H I J 

1=1 t:T=0=b=le=C==-=l=-=O=>-LCPO==l =S=tr=ie==ac==m==Re=:po= 1rt::;.c·o=· ===!=:.:::.:...."--:::·===!l===::...;,-c:-_J-=t===:::.:=~===r===.:..,=-_J_ 

.. ~-~-i~~'-'--~.,,:~t~~~,:i::~=·-C=\:,_-----=-· ------~---. . ~~=::.:,, .. - --_--_--_-_-_·=--=--~----_--_jf-·~-----------------~---~----~---~'.-~.:_---_--_-_-~_:_L_--~~----_f_-_-_ I : __ -: --~---_ 
7 Run Oeta file_: +-- H:\ACM vl. l\MRQ-0!5-0049\MR(L,05 0049A __ Strca111s .esv ... _____ _ _ __ _ _ 

j:::!8::i!;:ft!l!lll[E!!l!llm~I r::::::::;-=:::-:-:t::::::;:;::;:=:::i:::::-::·::::=:::;:I ==-·"- i ==== j _ , _ _ _ 

Ji ~t tST ~ ,~:~oor--~-L--~?r--+' _____ · --·-=--=-------·-=-·-~=-=··_•--~~-----~-

...12..~~~nc:.;;' '-F-'l"-awc.....t--,5:':.8::;;5E~•OO';:::--t--GT.""P-'.'M_-f,:s-doe:-:.! ~ - - """ --1. _ _ __ _ ---~'-. _. _-_-_ 
16 7.82E-01 Ir/min does OOI include sold phase) _ _ J _ . -----+------+---
17 Molar Flow 1.82E+02 LbmoUhr I . _ _ _ I I . . ------
18 MllleculerWelghl 2 .19E+01 Lb/lbmo4 I I - - ---,.. ---
19 Pressure 1.00E+03 mbar . .. I · ---_-.:_-.:_-;·,_· ___ ,-t-----+-----+·--~--- -
20 Temoenol\we 5.34E+01 C I __ _ __ ...,• ____ __,_ ____ _ -+-·· I' __:_ __ _ 

~ ~~ Molenty ~::~:~ ~ , -----+- ! : ·-, 
-+-1-.... -=----+-··-·--=---== ..... -i-;;23;-+;T,.:olal:::=..;.'TR:..:.;cU.,,...._+-..:;8::.;,08~E-=-04::'---t---i<cc,:l/lill,.__I-______ +-___ ----·- --- ----- ___ · _·-+-

24 'Total Acllvit'i 1.96E-01 l-.-25=+-===-----+-..... ------+-------------+------· "•-·,-------+--·- - --j---- ---- ---t-- ---- -

26 t.OIIIDGMftf ,_.-_..,. Coma Solid Cotlla 6ascous Cll Tot41 CotnD 
27 U..lt IMI/L Lbloal Lb/elev Ll>I~ fflol/L Lb/~ Lb/dov 1111/day g/~ 
2H 'Total 6.S4E+<l1 1.19E+<l1 1.01E+05 7 .57E•02 O.OOE-+00 O.OOE+OO 1.011::+05 4 .81E+01 5.33E+02 

i---29-+1.,=~.------+....::;5 .. _9..;3'=e""-0"'5-'-+-..;5""_34E--""'-05..,...-+---•""'.SOE-""'-o'"1-1------, ."'51"'e'"-"'02,....--..---,o'".oo~e,..+00------,.o."'oo'"E""•""'oo..,.... ___ 4 _°"86E~-0.,....1 -t-~2 . .,.12~e~-04=--t-- :i.•5E-OJ .. 

30 IA1'' 7.19E-01 1.62E-01 1.JeE•OJ J .63E • 01 O.OOE+OO 0.00E+OO 1.40E+03 6.36E-01 . 7.37E•OO-

31 Ao '' 2.62E-04 1.6-4€-04 1.38E+OO 2.72E-01 O.OOE+OO O.OOE+OO 1.65E+OO 7.SOE-04 8.SSE-03 
.. 3 ... 2-+-s""•>,------ti---4-.34-E--03--+-- 3-.9-,:-2E::---°'--+--3-.-30E-•-OQ-+----:,-_ 1""2-=E-• 0:-2---+----:o:-c.OOE:-:-::-.oo,:-:----t-o=-.oo=E=-+-:-OO--t--,-.1-6""'E-•-02--t-- 5-.2-6-=E~-0-2-t- -6-.09- E--o-, -

1-33=-1-=B:::a:..'' ____ _,.__s,;..,4_S_E-_05 ___ 8.;..,2_5E_-_05_-+-~5"'.27'-E=--0=1-t ___ 5_.68E __ -03 __ ---;1----o_.OOE __ ._oo __ +-_o_._oo_E_+OO_-+_s_._32_E_-0_1_,._ _2,42E-OI _ 2.80E-~ 

34 et' 6.«E--05 1.12E-04 8.46E-01 1.38E-OZ O.OOE+OO O.OOE+OO 9.BOE-01 4.36E-OI 5.05E-03 

35 Ca' 8 .12E-03 Z.11E-03 2.Z9E+01 3.05E+01 O.OOE+OO O.OOE+OO 5.34E+01 2.43E-02 2.81E-01 

36 Cd" ' 1.01 E-04 9 .52E-OS 8 .02E-01 1.06E-01 O.OOE+OO O.OOE+OO 9.08E-01 4.13E-04_-+-~4. __ 78~E~-03~ __, 

l-"'37'-+'C'-'e'-•> ____ +-=2.:...4:;:;2:;:;E..,;-03_:_+-=2.:...83E..;.:;:;-O..,;,c.3-lf-:::2..::.39;:,;E=..+.,;:Oc:.1-1---1- .20E;;.;.;;c..-Oc.1;__+---:0,-.00:-,-:E_+.:..OO.,---+-O::'.OOE-""-:"-+-'00.:.....+--2c...4,;,.0c,:Ec..+.:..01::-+ 1.09E-OZ_ -+-- 1._25-'E_-0_1-1 
38 er 1.35E-01 4.00E-02 3.37E+02 4.48E-OI O.OOE+OO O.OOE•OO 3.37E+02 1.53E-01 1,77E+OO 

.._39-4'C'-'0'------1---'-0"'.00.:..E_+OO __ l--_o_.OO_E_+_oo_-+---=-O-~OO~E=-•.c00.;c...+---O-,OOE-_+_oo __ -+-__ o_.OO_E_+_oo __ +-_o_._oo_E_+_oo_+-_o_.OOE __ ._oo_+--'O"-,OOE=:..•.c.00'--+•-· o .ooe+oo __ 
40 CO2 O.OOE+OO O.OOE+OO Q,OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0 .00E+OO O.OOE+OO O.OOE+OO 

41 co;' S.79E-01 2,00E-01 2.44E+03 5 .03E-02 O.OOE • OO O.OOE+OO 2.44E+03 1.11E•OO 1.28E• 01 

42 Cr' 1.74E-02 7.SSE-03 6.36E+01 1.69E+OO O.OOE+OO 0.00E+OO 6 .53E+01 2.97E-02 .. . 3.«E-01 

l--"43=-+'C'-'u:..''---- +---'1-".00E"'-"-'.04-,--+-'5"-_3..::z.:cE·..,;05_:_+---'4'".48.::.E::.·..::0.:..1-1---2:-.38--:E:--0='3-'--+---:0,-.00E:-:-::..• .:..OO'---+-O.:..,.:..OOE;.:;:;..+..c00.:.....+--4-._50;.;Ec..·0.:..1.,-+--'2"'.05E= '-·04c..c..-+· 2.37E~_ 
44 F 6.59E-02 1.04E-02 8.80E+01 8.1 6E-03 O,OOE+OO O.OOE+OO 8.80E+01 4.00E-02 4.83E-01 

t--"45=-+'F-'e'--·'-----+--3_.1_1_e_-o:i_ -+_1_.48_E-_O_J---;1--,;..1.-=z ... se=-•-'0~1-t ___ 2_.2_8E_+_o1 __ -+-__ o,...oo__,,e_•_oo __ +-_o_.ooe __ ._oo_+-_J,...5_2_E_+<l_1_+-_1-'.60E= ~·o~2'--+· · 1.85E-O..!_ 

._48-~H-=,o,,------t--4_._~_E_•_o_1---;1--7._02~E=-•..,oo_-+-_5_._91_E_+04_ -t __ _,,o_.OOE=_•oo __ --11---o_.oo,.,...,E_+OO,---t-o_.OOE __ ._oo_-t-_5_.9_1_E_-_--t-_ 2_.69E_ +<l1 _ 3.11E+02 _ 

i-;:.47'4'H_,,<){=b:.:.) ___ -+-.....:,O;.:.OOE=_+00;.;...--1-.....:.0:.:,00E=•-OO----+-~O-.::.OO:::;E:.+00-=--11----o_.oo ___ E:..•_OO __ -+ __ o:...OO..c.;:E:..•.:..OO'---+--O"-,.:..OO:.:E;;_+..,;OO.:.....+--O:.:,OOE=c..•.:..OO_+--'O"'.OOE=c..+OO= -+_.,c.:O,OOE+OO 
48 H' 2.26E-15 1.90E-17 1.60E-13 O.OOE+OO O.OOE+OO O.OOE•OO UIOE-13 7,Z7E-17 8.41E-16 

49 HCL O.OOE+OO O,OOE+OO 0 .00E+OO 0 .00E+OO 0.00E+OO 0 .00E•OO O.OOE+OO O.OOE+OO O.OOE+OO 

50 HC03- 3 .24E-24 1.65E-24 1.39E-20 3 .26E-15 O.OOE+OO O.OOE+OO 3 .26E-15 1.48E-18 1.71E-17 

l-"'51'-f-H-'2.:.C.,;.0.:.3 ___ ~-=2:;,;,0:,;;5E.::;·..::2.:..3--1--1._06_E_-23_--l----"8"-.9"-3E=-·=-20'--~--0-,_oo_E:..•_OO __ +-__ o._oo..cEc..+_OO __ +-_o_.OOE..,;.,;._+00;.;...-+-_;;.8'.;_93:.:E;;..·2.:.0_~-'4"'.06=E·.::.23::.....+-. ~JOE-22 _ 
52 HF O.OOE+OO O,OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO o.ooe+oo 0.00E+OO 0.00E+OO O.OOE•OO 

..,_.sJ-+H~1aL·,..2 - ---1---1_.oSE __ .04_-+_1_.1-:-6E::--01:-:---t--1._48_E_•_oo_+-_---,J_.99 __ E_•_oo __ -+ __ a_.oo_e_•_oo __ +-_o_._OOE_+00_-+_5_.4_7_E_•_oo_+-""'2=.•-'-a=e~-03~-1-~ 2._ssE-OZ . 
54 HNO, O,OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE • OO O.OOE+OO O.OOE+OO 

55 K• 2 .58E-01 8.43E-02 7.10E.02 1.15E-03 O.OOE+OO O.OOE+OO 7.10E+OZ 3.ZJE-01 3.73E+OO 

58 La"' 2 .78E-05 3.22E-05 2.7ZE-01 6 .24E-03 O.OOE+OO O.OOE+OO 2.78E-01 1.26E-04 1.48E-03 

57 Lt 1.18E-02 6,&IE-04 5.76E+OO 4.17E+OO O.OOE+OO O.OOE+OO 9.93E+OO 4.51E-03 5.22E-02 

58 u,,2 8 .27E-04 1.68E-04 1.41E+OO 5 .74E+OO O.OOE+OO 0.00E+OO 7.15E+OO 3.Z5E-03 3.76E-02 

l-5"'9:.+.::Mn:::.:.."'----+-=8:.:.9.:..7E;:;·..;:04..:....+- 4:....1,;,.1Ec'-·-':04-:-+-3"'.-'-46=E:..+OO=-t---=2.;;;;2:.:SE=.;·0:..:1 __ +--'0-",00E:.:.::_•OO:;.:.._-t-'O:.:.OO:.c.:Ec..+.:.00;;__+-..;3;,c.8:.:9E~•00:,.;_-+---1"".88=E:::•03c::....+ 1.94E-OZ __ 

1-60=1-""'°=';,•·----11-.:.o·.:.OO.:.E~•,.;OO-=-+--'-O,-'cOO-:-E::-•-::OO-:-+-O'-',.C.OOE=-•..c:OO-=-+----:o..,.OO:-:c:E_+oo,__-1f--..;.O.:..OOEcc.;;_+OO,;.:.,._-+_o..;.,OOE.,,,;,.;:..•;,..OO,-+--,o:-.OOE.,,,;,.;,-•OO'-:--+ -'O"',oo= Ec.:•OO::::...+....::.O OOE•OO 
1-6_1-N,..,_ ____ -+-_..;.1:.:, 7.:.8.:.E-_2_3---;1---4_.1_6E_-_2_4--j_.:..3·.:.50E=•=-20'--+---o_.ooe __ •oo __ --tl----•_.OOE _ _ •oo---___ o_.OOE---_+_oo_+-_3_.SOE __ -2_0_. _ _ 1.59E-23 .__1._84_E~-Z2~ ..... 

ez Na' 7 .95E•OO 1.53E+OO ·1.28E+04 9.07E-02 O.OOE+OO O.OOE+OO 1.28E+04 5.84E+OO 8.76E•O:t.__ 

... e ... 3-+N_H_J ____ -+-_9_.36_E-_04_-+-_1_.33E_-_04_+-_ 1._12-"E'-+-'OO"-+---o_.OOE __ •OO __ --Jl----o_.OO_E_+oo __ -t_o_.OO_E_+_oo_+--_1_.,_2..,E,..+OO-,----t-_ 5 __ .09E~~-04- _ _ 5.90E~ --

l-84=-'--I-N..;.H<l'i-•----lf--'1:.:.35:.:.::E•-=2.::.Z_l--',1:.:.:l3E:.:.::·..::04_+_.:.,1.::.7.::1 E:..•..:.19=-+--1:.:..«= E:..-1:.:8:,___+- -=0c.:,OO=E_+oo:;.:.._-t-'o:,;,.00;:,;;,;:Ec..•.:.00;;__+--,1:.:.44.,,,;,.;Ec..· 'c.;6:-t--'6"',55E=:..:·20=--+- 7.58E-19 . 
85 Ni'2 1.45E-03 7.11E-04 5.99E +00 2.00E-01 O.OOE •00 O.OOE +DO 6, 18E+OO 2.81E-03 

.. 66-~N.,.,o:----- --tl---o._oo_E_•..,oo_-+-_ o._OOE-•..,oo-+--O.:.,.:.OO~E'-+-'OO"-+---O-.OO-E_• oo __ --JI---O-.OOE __ • oo _ _ -+_o_.oo_,,,E,..•_oo_-t--,O,-.OO=E_+oo-:-, ·- o_.OOE~_•OO_ _ O.OOE•OO _ 

l-6_7+N_o,.,, ____ +--'-O,.:.OOE,c:;:;.•..;OO_:_+_.:;O,.:.OOE;:,=:.+...;OO..:....+-O:::;-:::;OO:::E:.:•-=OO=--+---=Oc.:.OO=E-•00=---1c---=Oc.:.ooe:.:.::_•OO:;.:.._-+_ oc;,,OO;:,;;,;:Ec..•.:..OO;;__+--..;o,...oo:-:-:E:-•OO=-t -=o-".ooec.=_+00c.c. ; O.OOE•OO 

._68--=-t-N""'o~· - ----J1---1.'-'S6E=•-oo_,..........:.6:.:.oo_E_-_0_1--1_:::;s·=-oo=E'-•-=o=-3-t--...;2:.:.2:.:1..::ec..-o:.:21--_-+-_---o_.ooe;.;..;;_•001--_-+_o_.ooe_;..•_oo_+--_s_.os_E_• 0_J--t - _ 2.30E+OO I _ 2.66E•o1 __ 

._6_9-+N:-o~· -----J1-_2._e_se_•_oo_ -+-_1._48E_ •_oo_+--"1."'24"'E~•-'04-'-+-- -1_.1_5_E_-o_z __ -+-__ o_.OOE __ • oo __ -t_o_.OOE __ ._oo_+-_1_.2_4_,,E,..+04...,...--t-_ 5_.66_ E~ 6.55E•o1 

l-7'"'0+0_,, ____ -lf--"9"'_4.,;.z;:;E·..;:26.:....+-=2:.:.5.::.2E=--~25-=-+....:.2-c.,1:;2E=-·.::c22,._+---=0::.:.00=E-•00=---1c---=o::.:.OOE=:..•OO:.::.._-;_o::.c.OOE;:,;;,;:c..•.:.00;;__+--,2c...,;,., Z'::E'--20,2:-t ··- ll.63E-26 ,... 1.1 ZE-Z4 _ 
71 o - o .ooe~oo Q,QOE+OO Q,OOE+OO 3.27E+02 O.OOE+OO O.OOE•OO 3.27E+02 _1 49E-01 i" ).72E+OO 
72 OH' 4 .43E+OO 6.29E-01 5.30E•03 2.07E-01 O.OOE+OO O.OOE+OO 5.30E+03 ~ - _2.79E+01 

73 OHlb\' 7.82E-08 1.11E-09 9.JSE-08 0.00E+OO O.OOE+OO O.OOE+OO 9.35E-06 4 25E-09 4 .92E-06 
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A B C D E F 

74 Pb' 2 3.68E-04 6.37E-04 5.36E+OO 6.90E-02 o.ooe•oo 
75 Pd'' 2.85E-05 2.53E-05 2.13E-01 1.20E-03 0.00E•OO 

76 PO ~ 2.94E-02 2.33E-02 1.96E+02 5.46E+OO O.OOE•OO 

77 Resll O.OOE•OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE•OO 

78 Rh'3 2.76E-05 2.37E-OS 1.99E-01 J.87E-03 D.OOE+OO 

79 Ru·1 4.1DE-05 3.46E-05 2.91E-01 9.17E-02 O.OOE•OO 

80 10::~ O.OOE+OO O.OOE+OO O.OOE+OO 1.04E-15 0.00E•OO 
81 Si02 5.55E-03 2.78E-03 2.34E+01 1.70E•02 O.OOE+OO 

82 SiO.~ •.2•E-15 3.28E-15 2.7•E-11 O.OOE+OO O.OOE•OO 

83 so, O.OOE•OO 0.00E+OO 0.00E•OO O.OOE+OO O.OOE•OO 

84 so;> 7.01E-02 5.62E-02 4.74E+02 5.15E-03 O.OOE+OO 

85 s,•• 1.49E-05 1.09E-05 9.19E-02 6.79E-04 O.OOE+OO 

88 SUCIOS8 0.00E•OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+<Xl 

87 Ti,... 4.57E-~ 1.BJE-05 1.54E-01 S.22E-01 O.OOE+OO 

88 Zn' ' 1.71E-04 9.33E-05 7.88E-01 2.69E+01 O.OOE+OO 

89 Zr' 1.26E-04 9.61E-OS 8.09E-01 8.28E+OO O.OOE+OO 

90 I 
91 c.111-•n IA<IUC0'11 C01111 · Solid c- 6cuoous 
92 U•lt •ol/l Lb/aal Lb/dlly Lb/dav 111o4/l 
93 To,al 2.65E-02 I .95E-02 l .64E+02 9.04E+02 O.OOE+OO 

94 lc.o,-J 2.85E-02 1.95E-02 1.64E+02 9.04E+02 O.OOE+OO 

95 F~ 1.67E-14 6.26E-1 5 5.27E-11 0.00E+OO O.OOE+OO 
ge Acetate 1.29E-14 6.36E-15 5.36E-11 0.00E+OO O.OOE+OO 

97 Glvcolate 8.59E-14 5.JBE-14 4.53E-10 0.00E+OO O.OOE+OO 

98 IOA 4.58E-14 5.06E-14 4.28E-10 0.00E+OO O.OOE+OO 

99 Citrate 4.16E-15 6.68E-15 5.82E-11 0.00E•OO O.OOE+OO 

100 HEDTA 1.95E-14 4.53E-14 3.82E-10 O.OOE+OO O.OOE+OO 

101 EDTA 2.34E-15 5.72E-15 4.81E-1 1 O.OOE+OO O.OOE+OO 

102 

103 Rad . Cot11D ..,.,,..,... Rod. C..1110 Solids Rad . COft\O (I) 
104 U,,it CI/L Ci/"'"' Lb/day CI/L Ci/day 
10! TOCal 1.94E-01 6.19E+03 8.73E• 01 2.29E-03 7.31E+01 

106 ~ ·Am 5.59E-04 1.78E+01 1.15E-02 1.02E-05 3.25E-01 

107 43Am 3.65E-07 1.16E-02 1.291:-04 •.87E-09 1.55E-04 

101! " C 1.14E-05 3.64E-01 1.80E-04 2.18E-10 6.96E-06 

109 -co 7.49E-05 2.39E+OO 4.65E-06 7.13E-07 2.27E-02 

110 ""Cm 6.02E-08 1.92E-03 8.38E-08 4.64E-09 1.•BE-04 

111 ,..Cm 1.43E-06 4.55E-02 1.24E-06 1.06E-07 J.37E-03 

112 ,31c, 1.21E-04 3.85E+OO 9.78E-05 2.53E-04 8.08E+OO 

113 '""" 4.21E-06 1.34E-01 1.70E-08 3.78E-08 1.20E-03 

114 ,s.Eu 8.72E-04 2.78E+01 2.27E-04 8.16E-06 1.96E-01 

115 '"'i=u 2.52E-04 8.04E+OO 3.65E-05 1.53E-06 •.88E-02 
116 'I- 8.29E-06 2.64E-01 8.07E-08 3.99E-08 1.27E-01 
117 1 3.47E-07 1.1 1E-02 1.JBE-01 6.1 9E-08 1.97E-03 
118 r- I i 1.l5E-03 4.31 E+01 1.67E-03 1.52E-05 4.85E-01 
119 IL' ND 4.42E-07 1.41E-02 4.41E-02 4.75E-09 1.52E-04 
120 ..... p ., 2.SOE-06 7.98E-02 1.03E-05 2.48E-08 7.85E-04 
121 ""Pu 3.48E-05 1.10E+OO 3.92E-02 2.BOE-07 B.94E-03 
122 -~D, . 8.97E-06 2.68E-01 2.78E-03 7.32E-08 2.33E-03 , .. "P,, 1.88E-04 6.00E+OO 1.28E-04 1.70E-06 5.•2E-02 
12 '"Pu 9.49E-10 3.03E-05 1.69E-05 7.36E-12 2.35E-07 
12! •-., .. 5.20E-04 1.88E+01 3.52E-05 7.54E-06 2.•0E-01 
121 151~ 7.31E-03 2.33E•02 1.95E-02 1.86E-05 5.92E-01 
127 , .. .,_ 8.27E-06 2.84E-01 5.12E-02 4.66E-08 1.49E-03 
128 1-s, 1.81E-01 5.78E• 03 9.22E-02 1.27E-OJ 4.05E+01 
129 ,-,., 1.44E-03 4.58E+01 5.96E+OO 7.02E-04 2.24E+01 
130 ,-Th 1.34E-08 4.2BE-04 B.58E+OO 1.51E-10 4.BOE-06 
131 =, 4.•BE-07 1.43E-02 3.27E-03 9.12E-09 2.91E-04 
132 ZM J 3.1BE-07 1.01E-02 3.60E-03 1.95E-09 8.21 E-05 
133 '"'u 1.25E-08 3.99E-04 4.07E-01 7.12E-11 2.27E-06 
134 ,-, 2.14E-08 8.84E-O• 2.33E-02 1.19E-10 3.80E-06 
1J: •-u 2.48E-07 7.91E-03 5.19E+01 1.45€-09 H1E-05 
138 1 AJ radionuclides in aMeou, slreams are assumed to exist as solid oaruculate. 

G 

O.OOE+OO 

O.OOE•OO 

O.OOE•OO 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE•OO 
O.OOE•OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

O.OOE+OO 
O.OOE+OO 

0.00E+OO 
O.OOE+OO 

U,/dav 

O.OOE+-00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE•OO 
O.OOE•OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

Lb/nnv 
3.34E+OO 
2.09€-04 
1.71E-06 
J.43E-09 
4.43E-08 
6.45E-09 
9.HIE-08 
2.0SE-04 
1.52E-08 
1.BOE-06 
2.21 E-07 
2.92E-06 
2.46E-02 
1.88E-05 
4.74E-04 
1.0lE-07 
3.18E-04 
2.27E-05 
1.16E-06 
1.31E-07 
5.11E-07 
4.98E·05 
2.88E-04 
6.48E-04 
2.91E+OO 
9.81E-02 
8.65E-05 
2.21E-05 
2.32E-03 
1.JOE-04 
3.02E-01 

I 

PROJECT: WTP 
JOB NO .: 24590 

CALC NO.: 24590-WTP-M4C-FRP-00003 
SHEET REV: D 

SHEET NO.: C-21 

H I J 
5.~•00 2.47E-03 2.86E-02 
2. l •E-01 9.75E-OS I 1.1 JE-03 
2.02E+02 • 9.16E-02 -~ 00 
O.OOE+OO O.OOE+OO O.OOE+OO 
2.03E-01 9.2•E-05 ) ,07E-03 
3.83E-01 1.74E-04 2.01E-03 
1.04E-15 4.73E-19 5.48E-ie 
1.93E+02 8.77E-02 ·-1.02E+OO 
2.74E-11 1.25E-1• - l-44E-13 
O.OOE+OO O.OOE+OO O.OOE+OO 
4.74E+02 2.15E-01 2.49E+OO 
9.26E-02 •.21E-05 I 4.87E-04 
O.OOE+OO O.OOE+OO ' O.OOE+OO 
6.76E-01 J.07E-04 J~seE-03 
2.77E+01 1.28E-02 1.461:-01 
9.09E+OO 4.13!:-03 . ·-•.78E-02 -

·-Total C.,p 

Lb/cloy M1/d1y g/MC 
1.07E+03 4.85E-01 5.62E+OO 
1.07E+03 4.85E-01 5.82E+OO 
5.27E-11 2.•0E-14 2.77E-13 -
5.36E-11 2.44E-14 I 2.82E-13 
4.53E-10 2.06E-13 ·- 2.36E-12 
4.26E-10 1.94E-13 2.2•E-12 . 
5.82E-11 2.56E-14 2.96E-13 
3.82E-10 1.73!:-13 2.01E-12 
4.81E-11 2.19E-14 2.53E-1 3 . 

Total Rad . C.1110 (I) 
Cl/l CVdov Lb/"-

1.96E-01 6.28E+03 7.06E• 01 
5.69E-04 1.81E+01 1.17E-02 
3.70E-07 1.18E-02 1.JOE-04 
1.14E-05 3.6-IE-01 1.80E-04 
7.56E-05 2.41E+OO 4.70E-06 
6.49E-08 2.07E-03 9.02E-08 
1.53E-06 4.88E-02 1.33E-oe 
3.74E-04 1.19E+01 3.03E-04 
4.24E-06 1.35E-01 1.72E-06 
8.78E-04 2.80E+01 2.28E-04 
2.54E-04 8.09E+OO 3.67E-05 
1.23E-OS 3.92E-01 8.99E-08 
4.09E-07 1.30€-02 1.83E-01 
1.37E-03 4.35E+01 1.691:-03 
4.47E-07 1.42E-02 4.46E-02 
2.53E-06 8.06E-02 1.04E-05 
3.•9E-05 1.11E+OO 3.95E-02 
9.0•E-06 2.BBE-01 2.BOE-03 
1.00E-04 6.05E+OO 1.30E-O• 
9.57E-10 3.05E-05 1.71E-05 
5.28E-04 1.68E• 01 3.57E-05 
7.32E-03 2.34E+02 1.98E-02 
8.32E-06 2.65E-01 5.15E-02 
1.63E-01 5.82E+03 9.29E-02 
2.14E-03 6.82E+01 8.87E+OO 
1.36E-08 4.33E-04 8.87E+OO 
4.57E-07 1.46E-02 J.33E-03 
3.20E-07 1.02E-02 3.62E-03 
1.26E-08 4.0IE-04 4.IOE-01 
2.16E-08 8.87E-04 2.34E-02 
2.SOE-07 7.96E-03 5.22E+01 

I : 
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A B C D E F G H 

1 Table C-11 LFPOl Streorn_Rcport . I ==i== i I 
3 SING"' llunb&r:F - 1

1.FPOI 1· ~ - -= ____ ~ ~~--c,~= =-·-t--- -· . r-~ ~ -
• SIN""' "'°"'c : LAW blMded glass fonncrs . . --- t·- ___ _.i ____ -J 

l-"5-+'C-'-on"-f'-'i_,,=.c.·t,'-·°"- '- c.....--- - t-M--cR..,Q~-.,.O!l= -:::00"49=-...,·,..oan-:-::-f-=-=:--1----. ··----+-------- ---+----··-~ ____ _ 
._!.E!!L_P.,ts I Tims , .. .. _ ---+'1.cZ/c.clc..4_/ .c.200!5-,c_-.;:l_,4...,2,..:..cZ!lcc-PccM,..,.,.,. :c=-=c-c-c-c-: _---,~' --- · ·---+-- ----+--· _ _ _ __ _ 

7 A1111 Dato File: , H,\ACM Yl.l\MAQ-O!l-0049\MRQ _ _(l!!_(l049A StrcGJM.,_sv ____ ·t----- ~ - - __ 

1: Variable -! ···value Units I ·- - ~~:====-=-_:.::·_ =_=_+=_ =_ -:-:_=:~.::.·_· ~~:~~~~~~~~~~~::: .. *= =+-~..:·::::·:.=_=·_ ·-
L-...... .!.; i~~~=-!!'!!lilv •. !l;r_low----11-_.!:::.:~L:.!.:=e:~• :::.!1_1-.....11;::l!luillttvl.....--ll.lcd~oes="'"°"'1'-'indud=c=;..• .:c•olid:::"cc'= Dlhas,,,-~,,,•Ll--_ -----j - - ~ - --,-----------~~------··· --

14 1.17E+05 Lb/dlN _ _ 
i-.:;15;.-i,-V.,.olum--•-1ri.,.c...,F""1ow _ _ ..,_~:~2~.85i~E:-o~1::t==~GP:t;..;M":'_'-_-_~\c1ces.,."'_"'_-':_no.:;.1-,1!'Wl--:-~ , -,o1-; d phase) . _ - ===----- ~i ==~- -- -~~---++--=====--+- ·- ._ .. _ __.... _ _ __ ' _·-::._-::._- __ - - · 

L-"18:::.i.. _____ -4-.....:3:::.80=E'-'·02:;:_--4-_.u..< 11"/w.,.min· c.........µcloeo= _no! lncJuot soi~•) . ---+----- _ ---·- c---- ·-- .- ··---
17 MolatFlow 7.89E+OO LbmoVhr _ _ ____ ---+-·----+---------·---t-·--- ·· -
18 Molecular Weight 1.80E•01 Ul/U>mol 

~19:;.,EP~~~•~w=re'---+-~1~.00=E:-•0~3;-+---'m;;;b~a~r-+- ----+-- - ---- - -- ,!e------- --· =:=========:=========:=~-----_--::_·--+~-- - -~~-----
20 Tem...,,..ure 2.50E+-01 C ' 

i.::,21"-4!Na=, -==· L...._-4-_::0;.:.00=E..,;+-00=.--4-_..:.m;;;CIH.=--+-- · - - - +---------· · - - - - - --- -t----·--+--- - -+i------+·- ·-----
t-=22=-l'lo::..H:,_ ____ l--..:.7;.:.00=E..,;+-OOc.c...-+--•,',Hc....._ 1 _ _ _ _ _ ,1--- - - - ----··· ------+ ------+---------,'r-··--- ~-- _ 
~23;,.+,T;,;;olal=..:.i;.;R,;:;U __ -+......co;.:.OO--:':E,.,+-00:-::--+--,,c,,,lll,---t---· ---i-- - ··-----· -·- - --- ---+---·- - -,e------ 11------+- -· ---
~,:;24;.i;T~o:::tal~Act:::•~-- -:!:. z._-1-~B:,;;.4:::5:.:.E.;.:•08;:::...-4-_..:;:C::;lll:...._1 _ _ _ _ --+------ - -1---- -·- ---....-

1
' •. - - -----l- ------·---t· --- -

25 
28 eo-... n1 ,_. ___ c-, Salid Como "'"4.s Ill I Totol Como I --
27 Unit o,ol/L Lblaal Lb/dov Lb/""" "'°Ill Lb/,_, Lb/dc,y mVdql- ~ 
26 Total 5.54E+-01 8.3ZE•OO 3.41E+03 1.UE+05 0.00E+OO O.OOE+OO 1.17E+05 5.~:tc•01 6.16€•02 
29 IAn• O,OOE+OO O.OOE+OO O.OOE+-00 O.OOE+-00 O.OOE+OO O.OOE+OO 0.00E+-00 0.00E+OO 0.00E•OO 
30 l.01• 3 O.OOE+OO O.OOE+OO 0.00E+OO 2.23E+03 O.OOE+OO O.OOE+OO 2.23E+03 1.0IE•OO _1.17E+01 _ 
31 ,._. ., O.OOE+OO O.OOE+-00 O.OOE+OO O.OOE+OO O.OOE•OO O.OOE•OO O.OOE+OO O.OOE+OO O.OOE+-00 
32 e •J O.OOE+OO O.OOE+-00 o.OOE+OO 3.2BE+03 O.OOE+OO O.OOE+OO 3.26€+03 1.49E+OO 1.72E+01 

33 ea·' O.OOE+OO O.OOE+OO O,OOE+OO O.OOE+OO O.OOE+OO O.OOE•OO O.OOE+OO O.OOE+-00 O.OOE+OO 
34 Bi'1 0.00E+OO O.OOE•OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+-00 O.OOE+OO 
:35 ca•' O.OOE+OO 0.00E+OO O.OOE+OO 3.17E+03 O.OOE+OO O.OOE+oci 3.17E+03 1.4•E+-00 1.87E+01 

µ38• C:e,d,_·~' ----+--..:Oc.:.OOE='--+OO=--+--=Occ.OOE:..:.::c.•OO.:..:...-+--=O;.:.OOE=..;•00=-+--:-1 . .,.~~-..=,oc.1 --+---o;.,;.OOE.:..;.::..•..:oo.:...._ +...,;,.o'.;.OOE~+00...:.:;-,-:-1-::.46:-E~-O-'c:-1 --i-·8.83E-05 l----'7-".6'-'7.CE..:-04:..:....-1 
i.;:.37~Ce,e,_''-----4---=0c.::.OOE=+OO...,;,,,;c._1-..:0;.,;.00E...,;,.+-00_,;_1---.:co;.:;.OOE=•--'OO"---+---O-.OO_..,;E_•_oo __ 4-__ o_;..OO...:.:;E_•.;;.OO:,__+-_o_._ooe_+00_-+_o_.OOE_:..•_OO_.._~ ~•OO _ O.OOE•OO_ 

38 er O.OOE+OO O.OOE+OO O.OOE+OO 7.96E-01 O.OOE+OO O.OOE•OO 7.96E-01 3.82E-0• 4.19E-03 
39 CO O.OOE+OO O.OOE+-00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE•OO 
•O CO, O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O,OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

41 co;' 0.00E+OO O.OOE+OO O.OOE+OO 3.87E•OO 0.00E• OO O.OOE+OO 3.87E+03 1.76E+OO 2.0JE•OI 
•2 Cr3 O.OOE+OO O.OOE+OO O.OOE+OO 5.35E+OO O.OOE+OO O.OOE+OO 5.35E+OO 2.43E-03 2.82E-02 

~4J~Ce,u,_•'----+--=Oc.::.OO=E-•00:.:...-+--=0'-'.00=E•_OO;..:_+....:c0;.:;.00E=•....c00cc...+---,O:-.OOE:-:-''--+..c.00.:...._+--0-'-.00E:..:.::c..+-OO.:..:..._-,_O;,,; . .c.OO;.;E:..+..c.OO.:....+--O:-.OO:-:-'E:..+00..c.-:---t--'O"".OOE=._•..:.OO'--t- O.OOE•C)9_ 
4-4 F" O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE• OO O.OOE+OO 0.00E• OO 0.00E• OO O.OOE+OO 
•5 Fe"3 0.00E+OO O,OOE+OO O.OOE+OO 4.52E+03 0.00E•OO O.OOE+OO 4.52E+03 2.06E+OO 2.l8E+01 
48 H,O 5.54E•01 8.32E+OO 3.41E+03 O.OOE+OO O.OOE• OO O.OOE+OO 3.41E+03 1.55E+OO 1.79E+01 
47 H,O(b) O.OOE+OO O.OOE+OO O.OOE•OO O.OOE+OO O.OOE• OO 0.00E•OO O.OOE•OO O.OOE+OO O.OOE+OO 
48 H' 1.00E-07 8.41E-10 3.45E-07 O.OOE+OO O.OOE+OO O.OOE•OO 3.•5E--07 1.57E-10 1.81E--O!!._ 
•9 HCL O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO O.OOE• OO 
50 HCO:lr O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE•OO O.OOE+OO O.OOE• OO O.OOE+OO O.OOE+OO _ 
51 H2C03 O.OOE•OO O.OOE• OO o.OOE•OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO 
52 HF O.OOE+OO O.OOE+OO O.OOE+OO O.OOE•OO O.OOE•OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE•OO 
53 Ha'' O.OOE•OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 0.00E•OO O.OOE+OO 0.00E+OO O.OOE+OO 
5• HNO, O.OOE+OO O.OOE+OO O.OOE• OO O.OOE • OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE•OO 
55 K' 0.00E+OO O.OOE+OO O.OOE• OO 1.00E+-01 O.OOE+OO 0.00E+OO 1.00E+01 •.56€-03 5.28Ec02 
56 La•' 0.00E+OO O.OOE+OO O.OOE• OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO I O.OOE• OO 
57 u• O.OOE+OO O.OOE+OO O.OOE+OO 8.88E+-02 O.OOE+OO O.OOE+OO 8.88E+02 •.O•E-01 4.67E+OO 
58 Ma'' O.OOE+OO O.OOE+OO O.OOE+OO 1.17E+03 0.00E•OO O.OOE• OO 1.17E+03 5.3•E-01 6.18E+OO 

l-="59::.+'Me:n:.''----+....:.O·:.::OO.:.E.:.+-OO...:.:_+-..:O:.:..OOEc.;:.+..;OO,.:...+.....:.O.~OOE=•-'00"-+---,1c'.2"'8E.::...•0..:..1:.-_+-......:0.;,;.00=E-•OO.:..:..._--t--,O:....OOE:..:.:::..•.c.00:,_t---,1c'.2:.:8E.::...•0.:.,1,--+--"'5.8•E-03 6.75E-02 
i..:c:60::+M:::nO=·-· ----+--=-D-:.:OO.:.E;;;.+00...,;,,,;_1---..;.o:....ooe_+_oo_-+-.....:.o.~OOE=•_.;:OO.;:_+---O-,OOE..,;.;;;_•oo.;_ _ ___,1----0-".oo=E-•OO.:..:..._--+_o;.c.'OOE;..;_.;::..•.c.OO:.,_+--o_.OOE.....,;_•oo_-+---'OCC.OO=E-•OO'-'--+-· O.OOE+OO __ 
i..;.61'-"-N_,,c..... ___ .....,~.,;.O.:.:.OO..;...;.E•_00;.,;...--4-...:.o;_'OOE_+_oo_-+-_.,a.O."-OOE=•....cOO.;:_-+---O-.OOE.....:_•_oo __ -+-__ o_.oo.....,;E_+OO.;.;___-+_o_.oo_E_•_oo_+-_o_.oo_e_•_oo __ ..,;o;."·OO=E_+OO'-'--t·- O.OOE+C)9_ 
i..;.62;:+N.::a,._· ____ -+-_o.;,,;OOE.;.._+-OO __ l--_o_.OOE_•_OO_-+-...,..:.O."-OOE=•....coo.;:_-+---3-.7-9E_ +_OO __ -+-__ o_.OOE __ .oo __ -+_o_.oo_E_•_00 ___ 3_.7_9_E_•_00 _ _ _ 1~.7'-'2E""-'-03~ + -..1:99E-02 

i-::::63'-l'N.::.H..;3:._ ___ +....:.0·:.::00E=+OO...:.:c._1-..:o:.::.OOE=•...:OO:.::._+....::;O-c,OO~E=-•-=OO:::..+---=o::.:.OOE=:...•.:.OO=--+---=O::.:.OOE=-•OO~--+----'O::..OO=E:...•.:.OO=-+---'O:....oo=E:...•OO.:.:..-+--=Oc:.OOE=c..•OO=-+ -"'O.~•OO 
64 NH4+ O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE•OO O.OOE•OO O.OOE+OO O.OOE+OO . O.OOE+OO 

t----+~- - ---+------+-----+-...,;,....,;,."-'-=-+-- --------,t------,---+--c-----+---,----1 ·---- - ~ --
f-"'85::.+'N~l·_2 ____ +...,;,.0c.;.OOE~+OO.....:..:c._+-..:oc.:.OO..;.E~•..,oo;..;.....+....::O·;.:;OO;cE:,.:•"'00:.::....+---,1-'-.1;.;6E.::...+.c.01 __ +--'o:....ooe:..:..::_•OO.:..:..._-t--,O~.OO:-'-:E'--+~00:.,_+---,1~.1~6~E~+0~1:--+---'5"'.29= E-~ ~ !2E·02 
t---68'-+N~o--- ----,t--o_.ooe_+00 __ 1--_o_.ooe_+00 _ ___,,-....:.o.""ooe=•--'oo-'--+---o-.ooe--•-oo _ _ -+-__ o_.ooe __ •oo __ -+_o_.oo_e_•_oo_-t-_o_.oo_e_• 00_-t·~o.~ o.ooe•oo 

67 ND, O.OOE+OO O.OOE• OO O.OOE+OO O.OOE•OO O.OOE+OO 0.00E+OO O.OOE+OO 0.00E+OO O.OOE•OO 
68 NO . O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE•OO 0.00E+OO O.OOE+OO -~ 0.00E+OO _ 

f-"'69"'4'N::.,O::.,_" ----+-..:D:.:.OOE=•c..00~-+....:.D:.:.OOE=•...:OO:.::._+....::;D.:::OO~E:::.•...:OO:::_+---=O::.:,OO=E:...•.:.OO=-- +-_;O::;.OOE=-•OO:.:.._-+......:o::.·OOE=:...•..:00:_+-...:o::.:.OOE=:...+OO.:.:..~.- O.OOE•OO . .. O.OOE•OO 
f-"70=+0'-'''------,+-..:0:::.00E=•..;OO:.::....-+....:.O:.:.OOE=•...:00:.::._+....::;0·:::00E=•..:00:::_+-.....:0::.:,00=E:...•.:.OO:__+ _ _;O.;,;.OO=E_+OO::.::..._-+_O::..OOE=:..•.:.OO::....t-..;O:....OOE=:...+00.:..:...--t-.;O:c:.00:::.-=.E•OO _ O.OOE•OO . 

71 o- O.OOE+OO O.OOE•OO O.OOE+OO 1.54E+04 O.OOE•OO O.OOE+OO 1.54E+O• I:D1E•OO ,-- 8.11E•01_ . 

f-"72"-+'D"'t-t-'-·----+....;'..:·OO=E:..:-0::.7_1-...:1:....~:.:2:=E..:-06:.:...+~5..:.1!'.!;2::.E·..::06:::_+- - 1:.:;.55=E:...•.:.Cl4.:...._+ _ _;0::;.00=E'-• OO:.:.._-+'--o::.·OOE=._•..:00::....+--,:.:.·5:.:5:.:E:...+O•.:..:..~ _.:.c7 ·:::03:cE:,.:+_oo,::..... .. ·1__;8:c..1~•::cE ~~-
73 0Htb1· O.OOE+OO O.OOE+OO O.OOE• OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE•OO O.OOE•OO 
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A B C D E f 

74 Pb'' O.OOE+OO O.OOE•OO O.OOE•OO 3.09E•02 0.00E•OO 

75 Pd'' O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+ OO 

78 PO" O.OOE+OO O.OOE +OO O.OOE+OO 2.31E+01 O.OO E+OO 

77 Resin 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

78 Rh'' O.OOE•OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

79 Ru·3 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE +OO O.OOE+OO 
80 le-. O.OOE+OO 0.00E•OO O.OOE+OO O.OOE+OO 0.00E+OO 
81 Si02 O.OOE+OO O.OOE+OO O.OOE+OO 5.09E+04 O.OOE•OO 
82 SiO" O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

83 so, O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 

84 so:' 0.00E+OO O.OOE+OO 0.00E+OO 1.33E+01 O.OOE+OO 

85 Sr' O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE•OO 

88 Suaose O.OOE+OO O.OOE+OO O.OOE+OO 6.80E•03 O.OOE+OO 

87 Ti.,.. O.OOE+OO O.OOE+OO 0 .00E+OO 9.67E+02 O.OOE+OO 

88 z,,'' O.OOE+OO O.OOE+OO O.OOE+OO 2.68E+03 O.OOE+oa 
89 17, .. O.OOE+OO O.OOE+OO O.OOE+OO 2.49E+03 O.OOE+OO 
90 i 
g1 ,-"ts IAa.......C-1 Solid Co"'p &clseous 
92 Unit .... 1/L l.b/oal l.b/.tav Lb/day IIIOI/L 
93 Total 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

94 c..o.~ O.OOE+OO O.OOE•OO O.OOE+OO O.OOE+OO O.OOE+OO 

95 Formate O.OOE+OO 0.00E•OO O.OOE+OO O.OOE+OO O.OOE+OO 

96 Acetate O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

97 G,.....,._,. O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

98 IDA O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

99 Citrate O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO O,OOE+OO 

100 HEDTA O.OOE+OO O.OOE+OO O.OOE+OO O.OOE•OO O.OOE+OO 
101 EDTA O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO 

102 I 
103 Rod. , ..... I""'-'• Rod . COIIID Solids Rod. c- (1) 
104 Vnit Ci/L Ci/dav Lb/""" Ci/L Cl/day 

105 Total O.OOE+OO O.OOE+OO O.OOE+OO 6.45E-06 1.00E-04 

106 i>''Am 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

107 ""Am O.OOE•OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE•OO 

106 " C O.OOE+OO O.OOE+OO O.OOE+OO o.OOE+oo O.OOE•OO 

109 JoOeo O.OOE+OO O.OOE+OO O,OOE+OO O.OOE+OO O.OOE•OO 

110 b.,cm O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE•OO 

111 .. Cm O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
112 137rs O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
113 •-c .. O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO 

114 '54Eu O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
115 '""Fu 0.00E+OO O.OOE +OO O.OOE+OO O.OOE+OO O.OOE+OO 
116 , .. O.OOE• OO 0.00E+OO 0.00E+OO O.OOE+OO O.OOE+OO 
117 ,,., O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO 
118 .., .. O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO 
119 '"' "'n O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
120 ~ .. O.OOE+OO O.OOE+OO 0.00E+OO O.OOE•OO O.OOE+OO 
121 f""i:>u O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO o.OOE+OO 
122 "°Pu O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO 
123 "'' Pu O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
124 fl"p,. O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
125 1• = sh O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
126 1!>1c:_,... O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO o.OOE+OO 
127 l'•<:n 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
128 l"'c, 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO 
129 l"'T, O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
130 ,....,._ O.OOE+OO O.OOE+OO O.OOE+OO 6.45E-06 1.00E-04 
131 I"' I O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
132 ,...,_, O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
133 , ... ,, O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
134 '""I I O.OOE+OO O.OOE+OO O.OOE+OO O.OOE•OO O.OOE+OO 
135 "'"" O.OOE+OO O.OOE+OO O.OOE+OO 0.00E•OO O.OOE+OO 
136 1 All radionudides In aaseous •treama are assuned to e>d51 as sold particulate. I 

G 
O.OOE•OO 
O.OOE+OO 
O.OOE+OO 

O.OOE•OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE•OO 
O.OOE+OO 
O.OOE+OO 

I 

Lb/dav 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

Lb/d.N 

2.00E+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.00E•OO 
O.OOE+OO 
0.00E+OO 
0.00E+OO 
0.00E+OO 
O.OOE+OO 
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H I J 
3.09E-02 1.41E-05 1.63E-04 
O.OOE+OO O.OOE+OO O.OOE+OO 
2.31E•01 1.05E-02 I 1.22E-0I 
O.OOE•OO 0.00E+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 0.00E+OO -O.OOE+OO O.OOE+OO O.OOE+OO __ 
0.00E•OO O.OOE+OO O.OOE+OO 
5.09E+04 2.31E+01 --- -·-'-'-

2.88E+02 -O.OOE+OO 0.00E+OO O.OOE+OO 
O.OOE+OO 0.00E+OO O.OOE+OO 
1.33E+01 6.0JE-03 ' 8.98E-02 
O.OOE+OO O.OOE+OO O.OOE+OO 
6.60E+03 3.00E+OO 3.47E+01 
9.67E+02 4.391;-01 5.09E+OO 
2.68E+03 1.22E+OO 1.41E+OI 
2.49E• 03 1.13E+oo 1.31E+01 

I 

Total '°"'P 
Lb/dciy il11c1av g/HC 

O.OOE+OO O.OOE+oo O.OOE+OO 
O.OOE•OO 0.00E•OO O.OOE+OO 
O.OOE+OO 0.00E+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 0.00E+OO 
O.OOE+OO 0.00E+OO 0.00E+OO 
0.00E+OO O.OOE+OO O.OOE+OO -0.00E+OO 0.00E+OO O.OOE+OO 
O.OOE+OO 0.00E+OO 0.00E+OO 
0.00E+OO 0.00E+OO O.OOE+OO 

Total Rad. C-p (I J : 
CI/L CVdav U,/d.N 

6.45E-08 1.00E-04 2.00E+OO 
0.00E+OO O.OOE+OO O.OOE+OO 
0.00E+OO O.OOE•OO 0.00E+OO 
O.OOE+OO O.OOE+OO O.OOE +OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
0.00E+OO 0.00E+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE• OO O.OOE+OO 
O.OOE+OO 0.00E+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE•OO O.OOE+OO O.OOE+OO 
O.OOE+OO O,OOE•OO O.OOE+OO 
0.00E+OO 0.00E+OO O.OOE+OO 
O.OOE+OO 0.00E+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE +OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
0.00E+OO O.OOE+OO 0.00E+OO 
O.OOE+OO 0.00E+OO O.OOE+OO 
6.45E-08 1.00E-04 2.00E•OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE•OO O.OOE+OO 
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A B C I 0 E F G H 

1 Table C-l~_J-!.P04 Strelf~• Report .. _ f .,,..,---- ·· ....... - . .,. __ -c=l±II ====--=-·-:-cc .. =====..,...1 
_. -:=10=----=-.;·c 

3 Str.om NufTlbcr: "'"' 1 
1 

l-=4'-4CS:..:, .:...,_::.:""'=.:..NGll,= =-. =-,'-r- ·.::..~- ·- · · Blended LAW melter feed to .,,ttcr .:'.· j - ·· ·=---- ~- -== · ~~-
5 Confi~-tion: ·--~-.. _ MllQ- O!l -0049.acmf ' .. --~ --- ---+-- ___ ---+------, ____ . __ ·-
6 ~ - "- / T' lZ/14/ZOO'!I - I :42 :25 PM ; : 
7 ;:: ;;:~: F-il'-': "',"'~•.:..i'-----+H=,,=-A..::Cc..cM:..:vcc3..:c.-1-\M.;_RQ= -O!l=---:0049-'-~\- M_R_Q..,;_ 0!1 __ 004_ 9_A ___ S_tre-'--111n- ,-.csv ·- .. -->-- - . - -

--;- -'- . . ! r 

l-":: .. 1.,~_:_~-~i..;"'lpc"-y---t--c.~-cic::t,,,f_:oo,,.0.,.7 --+--;.,.T,..,-~,..:,_-+!-d_oe_·:_"°''rQJd

7

e- ,-oli';C.d-;--;-"""--• ·~~ · · ~ _ __ - ·- -~=--~ _ :_ 
1-'-"'-.:..;!'-+-M-•_•_•_F_low_,,.-_1--~~'-:::~'==E:_:,.c--t---'~:=-blhr~d,,ay._-+cc----:-,,-;-J ~ ~-=t===- ... ' , ----1- - --- · · 

15 Volumetric Flow --l---:1-:.03Ea=---•0::c1:-+---,G"-PM.:.;;.,._i7'dc"oes= no~ t ;"inccc;ludec'7'-'1:..:oid'2phc;",a"'s~e , ____ _,__ _ I _____ _____ ~-... ··-
16 1.37E+OO .... ,_,n does not Include soid e!'ase) .. .. I ·-_ --· . .... .. -- - -+--- -- ~·--

l--";;::.,~;;;::.=:::F:::1':':...w.:.:.:ejg=hl:...i-_.;;!;..:•~;.c,c;;E_:2;;..,_4-...;~:..:bll...:molll.-;,;;b..;_m..;_ol_ 4-____ t-- ·- · ·-· I ... __ ______ --~ --l-.... - ··· ··-
l-"19,._P..;.nes=•c:'"'c::"'----t--c1~.00E=-•0"'3~+--mb-'-=-e=-•--+- --- -,---------·-.. !- __ -···--- . 

20 Temoerature 3.~ • 01 C 

~21~N!!•~Molaritv==· z__4-.....::4::::.53E::::,;.:.• 00""---+---'m::.:olll='---+-------+--- - ----I: ___ , -----t- ------+---- -+- ----+- - _ 
22 loH 1.28E+01 pH - --+----·- .. --·---+--
23 Tolal TRU 4.60E-04 Cill - -1------·- ·--7' ____ , _ ____ ..,1 _____ .. _+-----+- .. ·----,-----
24 TolalAciivilv 1.12E-01 Cill I I 

--1-

1-;.2s l,!.:==='--+-..:..=='-+--=~-.._---- +----- ----+--··- ··---~, - --·---,-- -----·t- · --
26 Com-nf ..,,,wous c-, Solid C-o 6as1ou1 11 l Total Como 
27 Unit "'°Ill. Lb/011 Lb!~ Lb/~ mol/L I.bl~ L.bl~ mt/day glue 
28 Tola! 6 .05E+01 1.01E+01 1.49E+OS 9.57E+04 O.OOE+OO O.OOE+OO 2.45E+05 1.11E+02 1.29E+03 

~29~•:,r,i..A· ----4--'3"'.38,:;;;E;..:-05;,c..--+--'3=".04~E;..-05;,;..--+--,4"'.so=E;,c-O:c1::-t----=1'=.s=1~E-,..,0"'2,.._._+--=o'=.OOE=•.c:oo;,;.._-+--:o=".OOE=;,c•,;;oo=-+--,4e":_=:86c:E;,c-o;;,1=--+--:~'-~ . 2.45E-OJ 
30 141•> 4.10E-01 9.22E-02 1.38E+03 2.27E+03 O.OOE+OO O.OOE+OO 3.63E•03 1.65E+OO 1.91E+01 

1-=-31"-"1u..;;;...•3 
___ _ -+_1_.4_9E_ -0•_-+_s_.J_1_E_-05_-+_1~.38=E-•00'--+---2_.1_2_&_0_1 __ +-__ o_.OOE_ •_oo __ --+_o_.oo_E_+00_-+_1_.e_s_E_+00_-+_7:...·~50E=·~...__!_68E-03 

i-,::32~B::_•_• ____ 4 _:2::..46=Ec..•:..00:;_+--.;.:2::·=22:.:E:...-0:..1:...._+-..::3,::,2:.:B:,:E:...•=:03:c....t----"1:..;.1.::2::.E•-'0::2:.__ +--=0.:.:.00E=_+OO::,:__-+_o:.;.·OO=E:...+00..:..:.-+--'3::.3:..9:..:E:...+03..:..:.-+-1'-'.S4E= :...• .=.00::... 1.79E+01 
3J 11a·2 3.11 E--05 3.56E-05 5.27E-01 5.68E-03 O.OOE+OO O.OOE+OO 5.32E-01 2.42E-04 2,BOE-03 

i-.::34"4'Bie,''-'.,---- -+---'3:.;,.6:.;7..:E:...-05:.::..-+-6:.;·:..39;.;E:...-05:.::..-+- 9::.:.4.:.;6::;:E:...-0;;..1;.....+---1-:.J--8='E...:· 0.::;2 __ +_......:o.c:.OOE..:.cc_+OO;..:...._-+_ o_.OOE.,..;..:.:..•.c.00,;_+--9:-.:-60E::-::-·-:-01.,....+--- 4-".=-38::.:E=--;;..04c... 5.05E-03 __ 

i-.::35~C:e,a._·""
2 
----+--4--.6:..:2::E:...-03:.::..-+_,:..;·.:.55;.;E:...-0.:.3;__+--...:2"'.2:..:9:.=E:...•;;..01'-+---:3-,.2:-::0-::E+0_3 __ +--'0'-'.00E-'-"-• ()():...:...._-+_o:-.OOE:-:-::"-•-:-OO-c--+--3:-.23=E:-•-:-03.,....+- 1:.:..4.:c7c.:E:...•-=-OO=--, ... 1. 70E+01 

1-"38"-"C"'d=-·-' - - - --1-...;5::.7;.;8E:..:.:..-05c..:....-+-5_.4_2_E_-05_-+_B::.:•;:;02:..:E=-·0~1~---2_.s_2_e_-0_1 __ +-__ o,;,;.OO..;_c;;E_+OO,;.;;__ -+_ o_.OOE _ _ ._oo_+-_1_.o_s_E_•_oo_+-_4,:c·.:...79E=-;;..04 __ ._2,~ _-~ 
i-::,3.:..7+C,::e=-·-' ----+-- 1_.38E_ ;;..-0_3_+-_1_._61_E_-03_--+-'2"".3:...9'-CE_+_o_1-+ ___ 1_.20-C-CE_-0_1 _ _ +-__ o_.oo_ E_+oo _ _ --+_o_.OOE __ ._oo_+-_2_.40_E_+0_1-+- 1.09E-02 ' .. , _1._26_E_-0_1 _ _ , 

38 er 7.69E-02 2.28E-02 3.37E+02 7.97E-01 O.OOE+OO O.OOE• OO 3.37E+02 1.53E-01 l .77E+OO 

1-=-3"-g+c'--o'-----+--0_.oo_E_+_oo_+-_o_.oo_E_•_oo_+-_o:....oo=E_•_oo_+-__ o_.oo_e_+_oo __ -t ___ o_.oo_E_+OO __ --+_o_.oo __ E_•..,oo_-t--_o_.oo_E_•_oo_+-_o_.oo_ E:...+00_ _ o OOE_:~ 
40 CO, O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO 

1-=4.:.1.fC:::0:::"L·'----t--'3::.2::IIE=--0:..1;__+---1,;.;·.:.65E~-0.:..1;__+--...:2::.:·44.:..:.:E:...• .=.03=-t----':3c..:.8 __ 7ccE•_0_3 _ _ +-......:0.c:.OO..:.ccE_+OO:.::.._-+_O,....OO.;.c..:E.:..+...:00,;_+--,8'-.3-:1:-'E"-+03-:--+--'2::.:.8cc7c.:E:...•..:c00=-+-.. 3.32E+01 
i-::4.:.2+Cr:<:....' '----~--'9"'.9:..1:.:E:..-0:..3c.......j.-_4...:·.:.30E:..::..· .:..03;__-l--...;8:;;.38=E:...•.=.0.;..1 -+- --7.;.:.04.....:;.E•_oo;...;.,._~__;_...:o.c:.OOE=_•OO,;.;;__-+_o;_.OO.:..:..:E.:..•...:00.:.....+--7 ..... 07.:.....:E.:..+0.;.._1 -+- 3=c·=.21;,,,E=-·0;:;2=-+--'3.72E-01 

43 cu·' S.71E-05 3.03E-05 4.48E-01 2.38E-03 O.OOE+OO O.OOE+OO 4.SOE-01 2.0SE-04 2.37E-03 
44 F. 3.75E-02 5.9SE-03 8.80E+01 8.16E-03 O.OOE+OO 0.00E+OO 8.80E+01 4.00E-02 4.63E-(!~ 

i-::'.:.5+F..::•:..''-----t-- 1...:.8_1...;E.:..-03_-+_8_._42_E_-_04_+-_1"".2"'5"'E_•_0""1 -t----4_.54_E+OJ _ __ +-__ o_.OO-'E-• OO __ -+_o_.OOE __ +00_ -+_,_.58_E_•_03_-t- 2.07E+OO ... 2.40E+01 _ 
46 H,0 4.00E+01 8.01E+OO 8.90E+04 O.OOE+OO 0.00E+OO 0.00E+OO 8.90E+04 4.04E+01 4.88E+02 
47 H,O(b) O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 

1,.4;::8::..,.H:..'---- ----a"--'1.:.:.50=E...;-1..:3_1-...;1.;.:.2:..:6.;;;E __ -1;;;5_1---'1C.:.86=E-'-1""1-1-__ o_._OOE...;;,.+_oo,.:..__~ __ .:.;o . .;_oo.:.;E:..+00...:.:: __ 4-...:0...:.00Ec.c.=_+00;..;.,_-+-1_;_.86;.c.:;E;,,.-1_1_ 1---=8:.c..48= E .... -1c::5-+·· 9.79E-14 _ 
49 HCL O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
50 HC03- 1.BSE-24 9.40E-25 1.39€-20 3.26E-15 O.OOE+OO O.OOE+OO 3.26E-15 1.48E-1 6 1.71E-17 
51 H2C03 1.17E-23 6.04E-24 8.831:-20 O.OOE+OO O.OOE+OO O.OOE+OO 8.93E-20 4.06E-23 4.70E-22 

1-5:::;2~H::.F ____ _,~.::O:.:.OO=E•...c00::.::..+......;;o,;,;.OO..;;.;;;E_+OO:..:....+-=oa.::.OOE=•-'OO:..:C..C-+--O.C: . .:.~'-="• .... oo,.:..__-+ __ .:.;o . .;_OOE=•...:OO:..:...._+-:o'-'.OO~E-• OO:-:--+......;;O.:.:.oo~E-•OO:..:....+-=O.c:.OOE= ...;• OO:..:c..c _ _ Q,OOE• OO 
1,.5:::;3::..,.IHo!JL., ____ 4-_.;;s.;.:.9:.:8.:::.E...:·05:..:....-+-1-.00=E_-04_-+-'1.:..;.48E=•- 00'-'---+--3-._99E=.+ .... oo.;..__-4-_ _ .:.;o . .c.oo.:.;E:..•...:OO..:..._-t-_ o_.oo_E_• 00_-+_;;5.:...·4 .... 7.:::.E_•OO:..:....--f...-=2:.c..,:.:8c::Ec.=·03 _ __:2:::c.88E=:..;-0:.:2=--1 

54 HN0 3 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

1,.5:::S::..,.K:...· ____ _,"-_1_.4_7_E_-o_,_t-_4_.BOE __ ·0_2_t-_;_7.:..;.1..:0E=-•-0~2~t--- l.-OO_E_•_o_1 _____ 0._00E_•_OO __ -+-_o_.OOE __ +00_-+_7_.20E __ . o_2_1--..:3c:·27:.:..=E...c..-01_ -+-=3c.:.7..:c9E=.•...c00:.=._-l 

i-:::56a.+=L.a=-·•- ---4--1_.58E __ .os_-+_1_.84E __ -OS_-+-=2--.1-=2~e_-0"-1-t-__ s._2_<11:_-_oo __ -+ ___ o._oo_E_•_oo __ -+_o_.OOE __ +00_-+_2_.1_a_E_-0_1_1---'1"'.26= E'-'--04 -+--'1'-."61:= -=-03=--1 
57 Li' 6.73E-03 3.90E-04 5.76E+OO 8.92E+02 O.OOE+OO O.OOE+OO 8.98E +02 4.0BE-01 4.72E+OO 
58 Ma'' 4.71E-04 9.55E-05 1.41E+OO 1.18E+03 O.OOE+OO O.OOE+OO 1.18E+03 5.37E-01 

i-:::59:.+'M"'n'-' '-----+-5_.1_1_E_-04_-+-_2_.34 ...... E_·04:-:---t--'3_.4e-=E_+oo_-+- - :-1..,.3,..,1E,...•...,o..,, __ +-_ _ O._OO_E_•_OO __ .,.._o_.o_OE __ •oo:-:---+--1_.6..,5.,.E_+o,...1--t· 7.S1E-03 
80 MnO · O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O,OOE+OO 
61 N;r 1.01 E-23 2.37E-24 3.SOE-20 O.OOE+OO O.OOE+OO O.OOE+OO 3.SOE-20 1.59E-23 

6.22E+OO 

8.69E-0_2_ 

0.00E+OO ... 
1.84E-22 

l-"'62=-+'N,,a,._· _ ___ +......;4,;,:.53..;;.;;;E_+00::..::....+--'8;.;..88Ec..;.;;,...·0=-=1c-+-...:1c.:·2:.;:8E;:_•04:..:....-+--.:.3 . ..c.88c,E=-•...:OO..:..._-+-- .::.o·:.:OO.:.E::.•...c00:..:...._+--:0c:.OO:-c:'E_+00:-:--+--:1-,.2,::8-::E_+04:-::--t - 5.84€+()() - ~ __ 6. 76E•01 __ 
i...:.63::..:,N.::H.;;3:,_ ___ --f...__;5.;.;.33;.c.:;Ec..·04c.;...-+--'7-'-.58-"E--0-5_,1-...;1.:...1:.:2E=-•OO=--+- -.:..o._ooe...;;..•...:OO.:...._ -+ ___ o . .c.oo_E::.•...;OO:..:...._ -+_o_.oo_;;E_+00_-+_,_.1_2_E_+00_-+-'5"'.09=Ec.:-04 ~ 90E-03 _ 

i...:.54.:+N.::H.:..•:...·----1-...:7.:..86;.c.:;Ec..c·2:..:3_ 4-...;7;.;.·58=E:...-0;.;5_,l-_1_;_,7:..;1c:E---1'-'9'--l---1 :..;·«.c.E.:::.· .... 1 .... B _ _ .j.-_.....:.o·:.:OOE= •...:OO:..:...._-t--'o-'-.00-'E-•OO _ _,.._,_.«_E_-1_6_1-- 6.55E-20 7.58E-19 
65 Ni'2 B.26E-04 4.05E-04 5.99E+OO 1. 16E+01 O.OOE+OO O.OOE+OO 1.78E..Ol 8.10E-OJ _ ~ 38E-02 . 

l--e6-+NO- - ----+- o_.OOE __ • oo_-+_ o_.ooe ___ • oo_ -+_ o_.OO-=E-•OO_-+ ___ o._OOE=•-:OO---t----O-.OOE=•-OO _ _ --t---:o,.,.oo= E_• OO:-:--t--::oc:.OO=E_+OO::-:--+--:o...,.oo=-E•OO _ ~ O.OOE+OO .. 
67 NO, O.OOE+OO O.OOE+OO O.OOE+OO O.OOE• OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
68 NO . 8 .90E-01 3.42E-01 5.06E+03 2.27E-02 O.OOE+OO O.OOE+OO 5.06E+03 ~2 30E+OO 2 66_!:~ 
69 NO,' 1.63E+OO 8.41E-01 1.24E +04 1.75E-02 O.OOE+OO O.OOE•OO 1.24E+04 55E+01 
70 O, 5.37E-26 1.43E-26 2.12E-22 O.OOE+OO O.OOE+OO O.OOE • OO 2.12E-22 9.63E 26 .12E-24 

l--"1,=+o'-'-~ --- - .,_-=o-".oo:.:...::e-=+00::.::..--+-o-".oo.:.:.::e-=+00:.::....+--=o::.:.oo=E-=• oo:..:c..c-+--.;;;1.c.:.s.:.;1E:..•...:o:.:,--+--- -=-o:.:.OOE= •-'oo:..:...._-+--:o-.OOE:-:-. -oo=-t--,,-,_s:-::1c::e-•04:-:--t-~ 7-'-.1==s E• ()() . ~ ] -

~72'+0"'H-'-·-----+-6_.69E _ _ -0_2_ +-_9_.4_9-=E---03--+-'1~.,"'0E.=.....• 0"'2~t---o._oo_E_•_oo _ _ -4 _ __ 0_.00_ E_•_oo _ _ -+_ o_.oo_ E_+_oo __ ...,, __ ·40c-::E_+0.,.2:-1 __ ~_38_E_-_02_ ~. 7 ?_9E_-_01 __ 
73 OHlbl. 9 .82E+OO 1.3gE+OO 2.06E+04 O.OOE+OO O.OOE+OO O.OOE+OO 2.06E+04 9.38E+OO I 1.09E+02 
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A B C D E F 

74 Pb. , 2.10E-04 3.62E-04 5.36E+OO 9.99E-02 O.OOE+OO 

75 Pd02 1.62E-05 1.4•E-05 2.13E-01 1.20E-03 0.00E+OO 

76 PO;' 1.67E-02 1.33E-02 1.96E+02 2.86E•01 O.OOE+OO 

77 Re3Wl O.OOE•OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

78 Rh ' ' 1.57E-05 1.35E-05 1.99€-01 3.87E-03 O.OOE+OO 

79 Ru•• 2.33E-05 1.97E-05 2.91E-01 9.17E-02 O.OOE•OO 

60 !::~ O.OOE+OO O,OOE+OO O.OOE+OO 1.04E-15 O.OOE+OO 

81 Si02 3.16E-03 1.58E-03 2.34E+01 5.10E+04 O.OOE+OO 

82 SiO • 2.41E-15 1.86E-15 2.741:-11 0.00E+OO O.OOE+OO 

83 so O.OOE+OO O.OOE•OO O.OOE+OO O.OOE+OO O.OOE•OO 

8• so ·• 3.99E-02 3.20E-02 4.74E•02 1.33E•01 O.OOE•OO 

85 Sr'' 8.SOE-08 6.21E-06 9,19E-02 8.79E-04 O.OOE+OO 

68 Sucrose O.OOE+OO O.OOE+OO O.OOE+OO 8.60E+03 O.OOE+OO 

87 Tl .. 2.60E-05 1.04E-05 1.541:-01 9.87E+02 O.OOE+OO 

68 Zn'' 9.74E•05 5.31E-05 7.88E-01 2.70E+03 O.OOE+OO 

89 17, ... 7.18E-05 5.47E-05 B.OIIE-01 2.50E+03 O.OOE+OO 

90 I 
91 c--t• A"""OUICOIIID Solid Co,np 6onous 

92 U,,it """/L Lb/Olli Lb/dav Lb/day rnol/L 

93 Totol l .5IE-02 UIE-02 1.64€+02 9.04€+02 O.OOE+OO 

94 c.o ., 1.51E-02 1.11E-02 1.64E+02 9.04E+02 O.OOE+OO 

95 Fo,male 9.49E-15 3.58E-15 5.27E-11 O.OOE+OO O.OOE• OO 

96 Acela1" 7.35E-15 3.62E-1 5 5.36E-1 1 O,OOE+OO O.OOE+OO 

97 Glycolate 4.B9E-14 3.08E-14 4.53E-10 O.OOE+OO O.OOE+OO 

98 IDA 2.59E-14 2.68E-1 4 4.26E-10 O.CIOE+OO O.OOE+OO 

99 Citrate 2.37E-15 3.BOE-15 5.62E-11 O.CIOE+OO O.OOE•CIO 

100 HEDTA 1.11E-14 2.58E-14 3.82E-10 O.OOE+OO O.OOE+OO 

101 EDTA 1.33E-15 3.25E-15 4.81E-11 O.CIOE+OO O.OOE•OO 

102 

103 Rad . ComD I,.__ Rad. CCIIIID Solids Rad. CotnD (1 J 
104 Ul\it Cl/I. Ci/dlw LbJA,,,, CI/L Cl/....., 

105 Total 1.lOE-01 6_1gE+03 6.73E+01 1.30E-03 7.31E•01 

108 , ... ,Am 3.18E-04 1.78E+01 1.15E-02 5.80E-06 3.25E-01 

107 "'Am 2.08E-07 1.16E-02 1.29E-04 2.TTE-09 1.SSE-04 

108 "c 6.50E-06 3.64E-01 1.BOE-04 1.241:-10 6.96E-06 

109 .,Co 4.26E-05 2.39E•OO 4.65E-06 4.0SE-07 2.27E-02 

110 - c m 3.43E-08 1.92E-03 8.36E-08 2.64E-09 1.48E-04 

111 2"Cm B.12E-07 4.S5E-02 1.24E-06 8.02E-06 3.37E-03 

112 t;lTcs 8.88E.05 3.85E+OO 9.78E-05 1.4•E-04 8.08E+OO 
113 '"'"· 2.40E-06 1.34E-01 1.70E-06 2.14E-06 1.20E-03 

114 1&o1Eu 4.96E-04 2.78E+01 2.27E-04 3.51E-06 1.96E-01 

115 ,,.,,, 1.4•E-04 8.04E•OO 3.85E-05 B.71E.07 4,88E.02 
116 'H 4.72E-06 2.&4E-01 6.07E-08 2.27E-06 1.27E-01 
117 ta1 1.98E.07 1.11E-02 1.36E-01 3.52E-06 1.97E-03 
118 .... 7.69E-04 4.31E+01 1.87E-03 8.66E-06 4.85E-01 
119 -No 2.52E-07 1.41E-02 4.41E-02 2.71E-09 1.52E-04 
120 -.... 1.42E-06 7.98E-02 1.03E-05 UOE-06 7.BSE-04 
121 -Pu 1.97E-05 1.10E•OO 3.92E-02 1.60E-07 8,941:-03 
122 ""'Pu 5.11E-08 2.86E-01 2.78E-03 4.17E-06 2.33E-03 
123 ""Pu 1.07E-04 6.00E+OO 1.28E-04 9.68E-07 5.42E-02 
124 l"'f>u 5.40E-10 3.03E-05 1.69€-05 4.19E-12 2.35E-07 
12! ,_,, 2.96E-04 1.e6E+01 3.52E-05 4.29E-06 2.40E-01 
126 1:itsm 4.16E-03 2.33E+02 1.95E-02 1.0SE-05 5.92 E-01 
127 '"Sn 4.71E-06 2.64E-01 5.12E-02 2.65E-06 1.49E-03 
126 ,-c. 1.0JE-01 5.78E•03 9.22E-02 7.23E-04 4.05E+01 
129 '"Tc 8.18E-04 4.58E•01 5.96E+OO 4 .00E-04 2.241:+01 
130 ,-·rh 7.65E-09 4.28E-04 8.5BE+OO 1.87E-09 1.0SE-04 
131 ,-il 2.55€-07 1.43E-02 3.27E-03 5.19E-09 2.91E-04 
132 ,-u 1.81E-07 I .OlE--02 3.BOE-03 1.11E-09 6.21E-05 
133 ,-,, 7.13E-09 3.99E-04 4.07E-01 4.0BE-11 2.27E-06 
134 ,-u 1.22E-08 6.64E·04 2.33E-02 8.79E-11 3.BOE-06 
1:.0 ,- 1.41E-07 7.91E-03 5.19E+01 8.23E-10 4.61E-05 
136 'Ill All radionucides in o~ streams are as•umed lo exist as solid nanioute. 

G 

O.OOE+OO 

O.OOE•OO 

O.OOE+OO 

O.OOE•OO 

O.OOE+OO 
0.00E+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

Lb/clay 
0.00€+00 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
0.CIOE•OO 
O.OOE+OO 
O.OOE• OO 
O.OOE+OO 

Lb/,._ 
5.34E+OO 

2.09E-04 
1.71E-06 
3.43E--09 
4.43E-08 
6.45E-09 
9.19E-08 
2.0SE-04 
1.52E-08 
1.BOE-06 
2.21E-07 
2.92E-06 
2.46E-02 
1.88E-05 
4.74E-04 
1.01E-07 
3.18E-04 
2.27E-05 
1.16E-06 
1.31E-07 
5.11E-07 
4.961:-05 
2.88E-04 
6.•BE-04 
2.91E+OO 
2.10E+OO 
6.65E-05 
2.21E-05 
2.32E-03 
1.30E-04 
3.02E-01 

PROJECT: WTP 
JOB NO.: 24590 

CALC NO . 24590-WTP-M•C-FRP-00003 
SHEET REV: D 

SHEET NO.: C-25 

H I J 
5."6E+OO 2.•6E-03 2.B7E-02 ·----·-
2.14E-01 9.75E-05 1.1_3E-03 
2.25E•02 1.02E-01 I 1.18E•OO 
O.OOE•OO O.OOE+OO _ • 0.00E•OO 
2.03E-01 9.24E-05 1.07E-03 
3.113.E-01 1,74E-04 2:01E-03 
1.04E-15 4.73E-19 5,•6E-18 
5.11E+04 2.32E+01 2.89E+02 ·-2.74E-11 1.25E-14 1.4•E-13 .. 
0.00E•OO O.OOE+OO O.OOE+OO 
4.87E+02 2.21E-01 2.58E+OO 
9.26E-02 4.21E-05 ' 4.87E-04 
6.60E+03 3.00E+OO 3.47E+01 -
9.87E+02 4.40E-01 5.09€+00 >------·-
2.70E+03 1.23E+OO 1.42€+01 
2.50E+03 I .HE+OO 1.31E•01 

-
Totol Cofflp 

Lb/doy Ml/day g/HC 

I .07E+03 4.85E-01 5.62E+OO 
1.07E+03 4.B!IE-01 5.82E+OO 
5.27E-11 2.401:-14 2.TTE-13 
5.36E-11 2.4•E-14 2.82E-13 
4.53E-10 2.06E-13 2.36E-12 
4.26E-10 1.94E-13 2.24E-12 
5.62E-1 1 2.58E·1 4 2.96E-13 
3.82E-10 1.73E-13 2.01E-12 
4.81E-1 1 2.19E-14 2.53E-13 

Total Rad. Como (1) 
CI/L Cl/doy Lb/doy 

1.12e.01 8.28E+03 7.26E•01 
3.24E-04 1.B1E+01 1.17E-02 
2.11E-07 1.IBE-02 1.30E-04 
6.SOE-06 3.64E-01 1.00E-04 
4 .30E-05 2.41E+OO 4.70€-08 
3.69E-08 2.07E-03 9.02E-08 
8.72E-07 4.68E-02 1.331:-06 
2.13E-04 1.19E+01 3.03E-04 
2.42E-06 1.35E-01 1.72E-06 
5.00E-04 2.80E+01 2.28E-04 
1.4•E-04 8.09E+OO 3.87E-05 
8.99E-06 3.92E-01 B.99E-08 
2.33E-07 1.30E-02 1.83E-01 
7.78E-04 4.35E•01 1.69E-03 
2.54E-07 1.42E-02 4.46E-02 
1.4•E-06 8.0SE-02 1.04E-05 
1.99£-05 1.11E+OO 3.95E-02 
5.15E-06 2.88E-01 2.80E-03 
1.08E-04 6.05E•OO 1.30E-04 
5.•!!E-10 3.0SE-05 1.71E-05 
3.00E-04 1.68E+01 3.57E-05 
4.17E-03 2.34E+02 1.96E-02 
U •E-06 2.65E-01 5.15E-02 
1.0•E-01 5.82E+03 9.29E-02 
1.22E-03 6.B2E+01 8.87E+OO 
9.52E--09 5.331:-04 1.07E+01 
2.eOE-07 1.46E-02 3.33E.03 
1.82E--07 1.02E-02 3.62E-03 
7.17E--09 4.01E-04 4. lllE-01 
1.23E-06 6.87E-04 2.34E-02 
1.42E-07 7.96E-03 5.22E+01 



CALCULATION SHEET 
BY: E. Berrios 
DATE: 12/22105 

SUBJECT: Integrated Baseline Emissions Report Non-SSFM Represented Cons1rtuents Emissions Rate Estima1ion 

PROJ ECT· WTP 
JOB NO.: 24590 

CALC NO.: 24590-WTP-M4C-FRP-0OO0J 
SHEET REV D 

SHEET NO.: C-26 

A B C D E F G H 

1 Table C-13 LFP06 Stream Report ! I 
=i:==cc :==. 

3 Strum Numbc 
4 s'" 
5 Conf' 

,-- --··-+--

6 R..11 beta / Ti-= 

t-i:'23::-t;T.,o~ta'.';'l~T"".'Rcf-U=- -t-~1:"..se;:-;-;E:-·::-:13;---t---;:C:;V;;-L--;- - · ---+--- ----- -----+ ··----- ____ _L__ _ ·----···-

~! T=:: IAG=-~- CVL ·-----···':::-~-:=~~ Totelc:: : ··--· --=-= 
27 Unit -'1l Lblaal Lb/.tnv Lb/dav mol/L Lb/.-, U./dav mt/day ·: ~ •,.;--
28 Total 1.90E-08 3.24E-09 3.98E-03 1.79E-03 4.02E-02 1.17E+o-4 1.17E+<l4 5.J2E+O0 6.16E+01 
29 Aa• 1.22E-14 1.10E-14 1.35E--08 4.72E-10 O.OOE+0O O.OOE+OO 1.40E-08 6.JSE-12 7.35E·11 
30 Al'' 1.48E-10 J.34E-11 4.09E-05 4.57E-05 0.00E+OO 0.00E+OO 8.66E-05 3.94E-08_ 4.56E-07 

1-3.;..1'-+-A-'s_·' _ _____ s_.J_9_E_-,_4_+-_J_.3_7_E_-_14_+-_4_._13~E'--0-'--a'--+--a_._1s_e_-0_9_-+-_o_._oo_e_+_oo_-+-_o._o_oE_•_oo_-t-_ 4_.s_s_e-0_e_1--_2-'.2~5~E_-1_1_+-- _2_.e_oe_-_,_~ 

32 B'' 5.93E-10 5.JSE-11 6.57E--05 3.37E-06 0.00E+00 0.00E+OO 6.90E-05 3.14E-08 3.63E-07 
t--t--.,------t--------t--------r-- ---r--=--t----:---1----:---1i----:::-- -1t---- --i··· 

33 Ba'2 1.12E-1 4 1.29E·14 1.58E-08 1.70E-10 0.00E+OO 0.00E+OO 1.S0E-08 7.26E-12 _ 8_.4_0~.::!.!_ 
34 Bi'' 1.33E-14 2.31E-14 2.84E-08 4.13E-10 0.00E+OO O.0OE+0O 2.88E-08 1.31E-11 1.51E-10 

-~-C:.:a;_·2 ____ __ 1_.6_T_E_-1_2_+-_s_.5_9_E_-_1J_+-_6_._86_E_-_07_+-_ s_._44_E_-0_5-t- o_._oo_E_+0_0-1 _ _ 0._0_0E_+_o_o--11---6_.s_o_E-0_5_1---'2-'.96~ E_--08 _ _ t-_ 3.42E_-.QI__ 
36 Cd' 2 2.09E-14 1.96E-14 2.41E-08 6.10E-09 0.OOE+0O 0.00E+0O J.02E-08 1.37E-1 1 1.59E~ 

J7 Ce'' 4.99E-13 5.ME-13 7 .16E-07 J.81E-09 0.O0E+00 O.00E+00 7.20E-07 3.27E-10 3.79E-09 

i-.;..Ja'+c"-r _____ J-_2_. 1_e_e_- 1_1_+-_e_.2_3_E_-_12_+--'-'1.-'--01-'E'---'--os'--+-- 1._s9_E_-0_e -f_ o_._oo_E_•_o_o--i __ o._0_0E_•_o_o--ir---1_.o_,_E-0_s--11---'•-'·60= E-'-o:.:s_ t- _!i .32E-OI!__ 

i,..::.;39=+c'-o=------J--'o.;.;.o..co_E_+0_0_+-_o_;_.o_o_E_+0_0_+--'o"".o:.co:.:e:..•-=-oo=-+--o_._oo'-e'-•-'o_o-f_o_._oo_e;_+oo_--ii---o._o_oec.+_o_o__,r---o._o_oe.;...+_0_0_1--..:.oc.:.oo= E• -0_...::..:o=--,_ o.ooe+ao 

1--•o'-+c_o,--=-,--------o_.o_o_E_+_oo_+-_o_.o_o_e_+_oo_+-_o;_.a_o_E;_•~o-'--o-¼_o_._oo_E_+_o_o--ir---•-·2_2_E-_J_J__,r---1_.90_E-_2_1--11---1-.s-o_E_-2_1_1---'e-'.6:.:s.ccE..c•J-'1_t--'1=.ooe-29 
41 CO,-a 1.19E-10 5.97E-11 7.32E-05 7.73E-05 O.O0E+0O 0.OOE+O0 1.51E-04 6.84E-08 7.92E-07 

42 Cr' 3.58E-12 1.56E-12 1.91E-06 1.SSE-07 0.00E+OO 0.OOE+O0 2.07E-06 9.39E-1 0 1.09E-08 

43 Cu'2 2.07E-14 1.10E-14 1.J4E-08 7.14E-11 0.O0E+OO 0.OOE+O0 1.35E-08 6.14E-12 7.11E-11 

...... ••-F _____ -+_1_.36_E_-,_1_+-_2_._1 s_e_-_12_+-_2._64_E~-0 __ 6_-+-_2._4_5E_-_,_o--ir---0._OO_E_+_OO_-t-_o._o_oE_+_o_o--;1---2_.64_E_-06_-+- · .: 20E-09 
•5 Fe'3 6.54E-13 3.05E-13 3.74E-07 9.11E-05 0 .00E+OO 0.00E+00 9.15E-05 4.16E-08 

46 H,O 1.28E-08 1.93E-09 2.JSE-03 0.00E+oo 1.40E-OJ 2.58E• -02 2.58E+02 1.17E-<11 

47 H,O(b) o.ooE+O0 O.0OE+0O O.O0E• OO 0.O0E+OO 0.00E+OO 0.00E+OO 0.OOE+OO 0.00E-+00 

48 H' 5.16E-23 4.J4E-2 5 5.32E-19 0.00E+OO O.00E+0O 0.00E+OO S.32E·19 2.42E-22 

1.39E-08 

•.81E•07 

1.36E+00 

0.00E+00 

2.S0E-21 

i--4.;..9 +-H_C_L ____ -+_o_.oo_E_• _oo_+-_o_.o_o_E_+_o_o-t_o'-._oo:.:Ec...•""o-'-o-f_o_._oo_E_+_oo_-+-_o._o_oE_+_o_o--,r--_o._00_E_+_o_o--;1---o-.o-o_e+_o_o_1--~oc.:.occo=E-•0=.co _,__o_.o_o_e __ +_oo_ 

i-='soa.+H __ C;;.O;;.3-;__ ___ +---S--.6--8'-::E:-•-34,--+-_3_._•0-:E:---34,......+_4 __ .""17c.;E=..·.::.28=-+-9._7_8E.;_·..;:2_3---lr---O.--0O--E.;_+O.c_;O---lf--o._o_oECC'+_o __ o_,t--,-9-. 7_8-=E_-2_3_t- 4.45E-26 ~--1•_E_-_25 __ 
51 H2CO3 O.OOE+O0 O.O0E+OO 0.00E+0O 0.00E+O0 0.00E+OO 0.00E+0O 0.00E+OO 0.OOE+0O 0.OOE+O0 

52 HF O.OOE+O0 O.OOE+00 O.0OE+0O 0.OOE+O0 0.00E+OO 0.00E+OO 0.00E-+00 0.00E+OO 0.OOE+00 

53 Ha' 2 2.16E-14 3.62E-1 4 4.44E-08 1.20E-07 O.OOE+0O 0.00E+0O 1.64E-07 7.45E- 11 8.63E-10 

54 HNO3 0.OOE+00 O.OOE• -00 O.OOE+OO 0.O0E+O0 0.OOE+00 0.00E+0O O.00E+00 0.OOE• -00 0.0OE+O0 

55 K' 5.32E-11 1.74E-11 2.13E-05 2.01E-07 0.00E+O0 O.0OE+00 2.15E-05 9.77E-09 1.13E-07 

i-.;..56:..+=L.a==-'' ______ s_.7_3_E_-1_5_+-_s_.6_4_E_-_1 s_+-_acc .... 1 sc..cEc...-0"'9'---f--1_._e1_E_-_1 o_+-_o_._oo_e_+0_0-f_o_._oo_E_•-0_0--ir---e_.J4_E_-_0_9--1r--.c3cc· 7-=-9=E--'1=2 _ _Q~ 
57 u• 2.43E-12 1.41E-13 1.73E·07 1.79E-05 0.00E+O0 O.0OE+O0 1.81E-05 8.21E-O'J 9.SOE-08 _ 

i-.;..sa'-+M"',a._·_2 
----1---1_. 1_o_E_-1_J_+-_J_.4_6_E_-_1 •_+--•---=-2•--E'--o"'a'--+--2_._37_E_-_os_+-_o_._oo_E_+_o_o--1_0_._oo_e_+_o_o--ir---2_.3_7..:;.E-o_s--;t--1:08E-oe __ __!_j5E-07 _ 

t-59 ....... M __ n_'_' _ ___ l--_1_.8_5_E_-1_J_+-_8_.4_7_E_-_14_+-_1._04_E---0--7_+-_2_._63_E_-0_7_+-_o_._oo_E_•_0_o--i_o_._oo_E_+_o_o--ir---J_.6_7_E-_0_7--ir--~1 . ..;.6 __ 7.::.E·-'1""0~ _ 1.93~~ 
60 MnO; 0.0OE-+00 0.00E+OO O.0OE+O0 0.O0E+00 0.O0E+00 0.0OE+0O O.00E• -00 O.0OE+00 _ __Q, 00E+00 _ 

t-s, ....... N~,..,....----i---3_.s_s_E_-3_3_+-_8_.5_7-:E:--34------+_1..;. __ 0S~Ec...·2=-7-+--o_.0_0_E_+_0_0-¼ __ 3._0_6E_-0_2_-+-_8_._78_E_+-0_3--1r--8_._78_E_+0_3--lt- 3. 99E+00 4.62E+01 

1-s2 ....... N __ a_• ______ ,_.64_E_-o_9_+-_3_._14_E_-_1 o-+--3--·c..as"'E--·0-4;;..;...-¼_7_._e5_E_-_oe_+-_o_._oo_E_+0_0--i_o_._oo_e_+_o_o--ir---3-·e_s_E-_0-4_-t _--'1'-'. 1-"s=e-~ __ ~003e-os 
63 NH3 1.93E-13 2.HE-1 4 J.36E-08 O.OOE+oo 0.OOE+OO 0.00E+O0 3.36E-OB 1.SJE-11 __ 1.77E-10 _ 

t-64 ....... N_H::,•-+ ____ t-_2_. 7_7_E_-J_2_+-_2_.7_4_E_-_14_+-_5---__ 12=-Ec...·2=-7-+-_4_._32_E_-_24_-+-_o_._oo_E_+_o_o--i _ _ o._oo_E_+_o_o-1r---4_.3_2_E-_2_4--t- ··. 1.96E-27 r 2.27E-26 _ 

t-6_S_N_i·_2 
_ _____ 2_.9_9_E_-1_3_+-_1_.4_6_E_-_13_+-_1.;..c·.c..80=..;E=-·0=-7'--+--2_._39_E_·_07_+-_o_._oo_E_+_o_o--i __ o._oo_E_+_oo_-+-_4_. ,_e_E-0_ 7--lt--1 .90E-1 O . ; __ 2.20E-09 _ 

i-.;..ss'-+N_o ______ J-_o-'.o-'o_E_•o_o_+---o--.o--o_E_+_oo_+-..:o:.:..o;.;o:.:E:..•.::.oo=-+--o-.o- o..:Ec..+..coo..;_+--o-.-'-00.;.;E.c..+..:o..:co--1_--o. __ oo--ec.+.co..co--ir---o._o_oE--•_o--o__,l--'o.ooe+oo o.ooe---00 
67 NO, 0.00E+O0 0.00E+OO O.OOE+OO 0.00E+OO 0.00E+O0 0.OOE+0O 0.0OE+0O 0.OOE+00 +-: 0 0OE • -00~ 

68 NO, 3.22E-10 1.24E-10 1.52E-04 6.82E-10 0.00E+00 0.00E+0O 1.52E-04 6.89E-08 ; 7.98E-07 



BY: E. Berrios 
DA TE: 12/22/05 

CALCULATION SHEET 

SUBJECT: lntograled Baseline Emissions Report Non-SSFM Represented Con,trtuents Emissi011s Rate Estimation 

A B C D E F G 

69 NO; 5.88E-1 0 3.0•E-10 3.73E-04 5.25E-10 0.00E+00 0.00E+O0 

70 o, 1.9•E-35 5.18E-36 6.36E-30 0.00E+oo 8.14E-03 2.67E+03 

71 o· 0.00E+00 0.00E+00 0.00E+00 3.18E-04 0.00E+00 0.00E+OO 

72 OH" 3.20E-10 4.SSE-11 5.SBE-05 2.07E-09 0.00E+00 0.00 E+OO 

73 OHlbr 2.37E-09 3.36E-10 •.13E-04 0.00E+00 0.00E+00 0.00E+O0 

74 Pb' 2 7 .SBE-14 1.l1E-13 1.61E-07 2.S9E-09 O.O0E+00 0.0OE+OO 

75 Pd'2 5.87E-15 5.21E-15 6.•0E-09 3.61E-11 0.00E+00 0.00E+OO 

76 PO ., 6.0SE-12 4.79E-12 5.88E-06 6.26E-07 0.00E+00 0.00E+OO 
77 Resin 0.00E+O0 0.00E+00 0.00E+O0 0.00E+00 0.00E+00 0.00E+00 
78 l~h'' 5.68E-15 4.88E-15 5.98E-09 1.16E-10 0.00E+00 0.00E+00 

79 Ru' ' 8.44E-15 7.12E-15 8.73E-09 2.7SE-09 0.OOE+00 0.00E+00 

80 s .. o.ooE+oo 0.O0E+OO 0.00E+00 3.12E-23 0.00E+00 0.00E+O0 

81 Si02 1.14E•12 5.73E- 13 7.03E-07 1.02E-03 0.00E+00 0.00E+0O 

82 SiO,"' 8.73E-25 6.71E-25 8.23E-19 0.00E+O0 0.OOE+O0 O.00E+00 

83 so, 0.OOE+00 0.00E+00 0.00E+OO 0.00E+oo 0.OOE+00 0.00E+00 

84 so ·' 1.44E-11 1.16E-11 1.42E-05 2.6SE·07 0.OOE+00 0 .00E+00 

85 sr'' 3.07E-15 2.25E-15 2.76E-09 2.0•E-11 0.00E+00 0.00E+O0 

86 Sucrose 0.00E+O0 0.OOE+00 0.00E+OO 0.OOE+00 0.OOE+OO 0.00E+O0 

87 Ti ' ' 9 .•2E-1 5 3.76E-15 4.62E-09 1.9•E-05 0.OOE+OO 0.00E+OD 

88 Zn'' 3.52E-1 4 1.92E-14 2.36E-08 5.43E-05 0.OOE+OO 0.00E+00 

89 Zr'' 2.80E-14 1.98E•14 2.43E-08 5.00E--05 0.O0E+OO 0.00E+OO 

90 

91 r,__,Nnts l.t.,ueous Con> Solid Comp Ga- I 
92 Ullit IIIOl/t Lb/oal Lb/c1av Lb/day IIICll/l Lb/dav 
93 Total 5.46E- I2 4 .0IE-I2 4.92E-Ob 2.71E·0~ O.OOE•OO O.OOE+OO 

94 lr-o,02 5.4SE-12 4.01E- 12 •.92E-06 2.71E--05 0.00E+00 0.00E+OO 

95 Formate 3.43E-24 1.29E-24 1.58E-11! 0.00E+00 0.00E+00 0.OOE+OO 

96 Acetate 2.66E-24 1.31E-24 1.61E-18 0.OOE+00 0.OOE+O0 0.00E+OO 

97 Glycolate 1.77E-23 1.11E-23 1.36E-17 0.00E+00 0.OOE+00 0.00E+00 

98 IDA 9.38E-24 1.04E-23 1.28E-17 0.00E+00 0.OOE+00 0.00E+O0 

99 Citrate 8.58E-25 1.38E-24 1.69E-18 0.00E+00 0.00E+OO 0.00E+00 

100 HEDTA •.02E-24 9.33E-24 1.1•E-17 0.00E+00 0.00E+00 0.00E+00 

101 EDTA 4.83E-25 1.18E-2• 1.44E-18 0.00E+00 0.00E+O0 0.00E+00 

102 i 

103 Rad . Com11 A-114d. Como Solids Rad. Comp (1) 
104 Ullit Ci/t Ci/n,r,, lb/day Cl/l Ci/dav Lb/day 
105 Total 4.00E-11 1.86E-04 2.02E-06 4.72E-13 2.19E-06 1.40E-07 

106 24tAm 1.15E-13 5.35E-07 3.44E-10 2.10E-15 9.75E-09 6.27E-12 

107 l OAn, 7.52E-17 l .49E-10 3.86E-12 1.00E-18 4.65E-12 5.14E-14 

108 "c 2.35E-15 1.09E-08 5.39E-12 4.49E-20 2.09E-1 3 1.0JE-1 6 
109 l""r,o 1.>4E-1• 7.16E-08 1.40E-13 1.-47E-16 6.82E-10 1.33E-15 

110 243cm 1.24E-17 5.76E-11 2.SlE-15 9.56E-19 •.4•E-12 1._94E·16 

111 , .. r.m 2.94E-16 1.36E-09 l .72E-14 2.18E-17 1.D1E-10 2.76E-15 
112 " 'cs 2.49E-14 1.16E--07 2.93E-12 5.22E-14 2.42E-07 6.15E-12 
113 "'Eu 8.66E-16 4.02E-09 5.10E-1• 7.75E-1 8 3.60E-11 •.56E- 16 
114 1),4Eu 1.SOE-13 8.l4E-07 6.B0E-12 1.27E-15 5.89E-09 4.81 E-14 
115 ' " '"u 5.19E-14 2.41E-07 1.09E-12 3.15E-16 1.46E-09 6,64E·15 
116 H 1.71E-15 7.93E-09 1.82E-15 8.22E-16 3.82E-09 8.76E-16 
117 "'"1 7 .15E-17 3.32E-10 4.15E-09 1.27E- 17 5.92E-11 7.39E-1 0 
118 "'Ni 2.78E-13 1.29E-06 5.01E-11 3.13E-15 1.45E-08 5.65E-13 
119 ""Nn 9.11E-17 4.23E-10 1.32E-09 9.79E-19 4.55E-1 2 1.•2E-11 
120 "•Pu 5.15E-16 2.39E-09 3.08E-1 l 5.07E-1 8 2.35E-11 3.03E-15 
121 •~pU 7.12E-15 3.31E-08 1.1BE-09 5.77E-17 2.68E-1 0 9.53E-12 
122 ""Pu 1.85E-15 8.SSE-09 8.33E-1 1 1.51E-17 7.00E-11 6.B0E-13 
123 24 Pu 3.88E-14 1.S0E-07 3,BSE-12 3.S0E-16 1.63E-09 3.•8E- 14 
124 "'Pu 1.95E-19 9.0BE-13 5.0SE-13 1.52E-21 7.04E-1 5 3.94E-15 
125 ' "°~b 1.07E-13 4.97E-07 1.0SE-12 1.SSE-15 7.21E-09 1.53E- 14 
126 ,! 'Sm 1.S0E-12 6.99E-06 5.85E-10 3.83E-15 1.78E-08 1.49E-12 
127 '"'~n 1.70E-15 7.91 E.09 1.54E-D9 9.60E-18 4.46E-11 8.65E-12 
128 "'~, 3.73E-11 1.7JE-04 2.77E-09 2.61E-13 1.21E-06 1.94E-11 
129 ""Tc 2.96E-13 1.37E-06 1.79E-07 1.45E-13 6.72E-07 8.HE--08 
130 rmTh 2.77E-18 1.28E-11 2.57E-07 4.62E-19 2.14E·12 •.30E-08 
131 :u,U 9.22E-17 4.28E-10 9.80E-11 1.88E-18 8.72E-12 2.00E-12 
132 ·- u 6.54E-17 3.04E-10 1.0SE-10 4 .01E-19 1.86E-12 6.62E-13 
133 •=u 2.58E-18 1.20E-11 1.22E-08 1.47E-20 6.81E-14 6.95E-11 
134 •-u •.42E-18 2.05E-11 6 .99E-10 2.46E-20 1.1•E-13 3.89E·12 
135 ~•"1 I 5.11E-17 2.37E-10 1.56E-06 2.98E-19 1.38E-12 9.07E-09 
136 1 l All radiOnucJides in aaseous streams are assumed to exist as solid oarticulaltt. I 
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H I J 
3.73E-04 1.70E-07 1.96E-06 
2 .67E+03 1.21E+O0 1.40E+01 
3 .18E-04 HSE-07 1.67E-06 - ~ - - --
5.58E-05 2.54E-08 . 2.93E~_I_ 
4.13E-04 1.88E-07 2.17E-06 ·-
1.64E-07 7 .43E-11 ..._8.60E-1 o __ ----·-
6.43E-09 2.92E-12 3.38E-11 ---·-6.51E-06 2.96E-09 3.•2E-08 
0.00E+OO 0.00E+OO . . 0.~~_E+0O .• 
6. I0E-09 __ 2.TTE-12 1 3.21E-11 . 
1.15E-08 5.22E-m04E-11 
3.12E-23 1.42E-26 1.64E-2 5 
1.02E-03 4.SSE-07 __ 5.38E-06 _ 
8.23E-19 3.74~-H - ;4-llE-2_! _ 
0 .00E+O0 _0.00E+00 ~OOE+00 _ 
1.45E-05 6.58E-09 7.62E-08 
2.78E-09 1.26E-12 1.46E-11_ 
0.00E+00 0.0OE+00 --~~E+O0 _ 
1.9•E-05 8.80E-09 1.02E-07 
5.4•E-05 2.47E-08 I 2.86E-07 ___ ,_ 
5 .00E-05 2.27E-08 2.63E-07 

r--··- -

·- ~ -·-- ---Total Comp 
--- . -~ -- ----· 

lb/dcay Mt/day ~ -
3.20E-05 1.46E-08 1.69E-07 ----
3.20E-05 1.46E·0~ 1.69E-07 
1.58E-18 7.19E-22 I 8.32E-21 
1.61E-18 ?-31 E-22 8.46E-21 
1.36E-17 6 .18E-21 7.15E-20 -----
1.2BE·17 5.81E-21 6 .73E-20 
1.69E·18 7.67E-22 8.88E-21 

1.14E-17 5.20E-21 _ 6.02E-20 -----
1.44E-18 6.56E-22 7.60E-21 ··· - - ----I 

Total Rad. Cof!IP (1) 
Coll Cl/dav lb/dav 

4.04E-11 1.88E-04 2.16E-06 
1.17E-13 5.•• E-07 3.S0E-10 
7.62E-17 3.54E-1 0 3.91E-12 
2.35E-15 1.09E-08 5.39E-12 
1.56E-1 4 7.23E-08 1.41E·13 
1.34E-17 6.21E-11 2.71E-15 
3.15E-16 1.46E--09 l .99E-1• 
7.71 E-14 3.58E-07 9.09E-12 
8.7'4E-18 4.0SE-09 5.15E-14 
1.81E-13 8.•0E-07 6.85E-12 
5.22E-1• 2.43E-07 1.10E-12 
2.53E-15 1.18E-08 2.70E-1 5 
8.43E-17 3.91E-10 4.89E-09 
2 .81E-13 1.31E-06 5.D7E-11 
9.20E•17 4.27E-10 1.l •E-09 
5.20E-16 2 .42E-09 3.11E-13 
7.18E-15 3.3•E-08 1.19E-09 
1.86E-15 8.65E-09 8.40E-11 
3.91E-14 1.82E-07 3.89E-12 
1.97E•19 9.15E- 13 5.12E-13 
1.09E-13 5.0SE-07 1.07E-12 
1.51E- 12 7.01E-06 5.87E-10 
1.71E-15 7.96E-09 1.>'E-09 
3.76E-11 1.75E-04 2.79E-09 
4 .41E-1l 2.0SE-06 2.66E-07 
3.23E-18 1.S0E-11 3.00E-07 
9.41E·17 4.37E-10 1.00E-10 
6.58E-17 3.06E-10 1.09E- 10 
2.59E-18 1.20E-11 1.23E-08 
4.44E-18 2 .06E-11 7.03E-10 
5.14E-17 2.39E- 10 1.57E-06 

I 
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A B C D E F G H I J : =; f~6 :,,.= ~ .,._, . . . -_j_--- {------=F- - I C 

: :'::.';

0~~F-=--- ~~~~:~17z:25p,i. _ -7--=_=-t==:~--~r :f=_-__ -== ; ;.;·•-,J~~. :7;··~:-::~:::.~-r=;~~~ _;; 
12 Enthalpy -2.53E+07 BT\J/hr ' ~ I I ' 
:! MassFlow .. ~~~~:~~ L~~v J __ ·-___ J -------- -±---=±~=---==~==•=======---! 

~,YOlumetric Flow 4 .43E+04 GPM does not include solid ~as.,) I L , ____ _,_ ____ _ 

;~ Molar Flow ;:~:~! L:~:;;;,r does not Include solid phase) ~ ; ----:- _ _ _ _ 

Molecular Weigh! 2 .28E+01 LbllbmOI --+-···- I ---- -:- - --- --1~---- -+-----+-----

:: Pressure 9 .83E+02 mbar .. - j 
1 

__ --~±---------------+------ ; 

i~ l~~~::~e ~jii~~ ~~t -----·t: _ ---~-~£II_~ -1 

--~:·=· . = ~ ·_ 
24 Total Activitv 3.68E-07 CVL ____ _____ ·...L___-_ -=-~ _ --
25 I 

l,..!;2~6.i,.=-=~M:!ltt!!..._-4::A=--=~C:,e_o-=.·--------,'i---,-,-,-,,--FSol=id;:,.:;:,: u,...,i=-l'c;:.:u=eo:c.:1&17-:!(.:Cl),_+--:-,-,--:---tT-=-o;:;;t~Gl-i'Co~~IIIP=-t ------- 4---- - --1 
27 Unit -1/L Lb/aal Lb/dav Lb/day inol/L Lb/&v Lb/day mt/day g/Hc 

i..:2.:.8.iT::::o:::u.:.1 ____ ...,__o __ :::oo::::E::.+0.:...o~ ..... -o.=o=oe""+:!oo:.,_4---'o=.o'"o~E:.+01.o-1--,==.0~1~E:.+01.3,_.1-..,1"'. 1"6'-e"'--0"2-+-""'2"'. ,.,3;,,E;;:+0~5-+---,2e=_:;;14;,;E;;;+0~s-1- 9-:'_,.72a<.Ec-=-+o-1-+- 1-'_ 1~3;;,;E:..:+0_3_ -1 

29 •-• 0.00E+oo 0.00E+OO 0.00E+O0 1.SSE-02 O.OOE+OO O.0OE+OO 1.55E-02 7.06E--Oe 8.17E--05 

l-:'30"-"AJ"''-' ____ .._....:o:.:..0::.:0:..:E:.•..:.O..:.0-+- O::.: . .;;.O0::.:E:.•....:00..:;._4--....;;.;0 . ..:.00::.:E=-•....:O...;:0-+f--"-3_..:.6.a.3E=-+0--'-'1--,l-..:.o"".00=E_+O::.:0:....;...+-...;:o"".0:..:0.;;;E....:+O.c...Oc..--1--....:3;....·6::.:3...;:E;....+-'-0-'-1 -t- -'1-".6:..:5.;;;E .... --0:..:2_ ....__1-'-.9_1.;;;E....:--0:..:1_ 1 
31 As' O.O0E+OO O.O0E+OO 0.O0E+OO 2 .7SE-01 O.0OE+OO 0.OOE+OO 2 .75E--01 1.25E--04 1.•SE--03 

32 e•> 0.O0E+OO O.O0E+OO O.O0E+OO 1.13E+o2 0 .00E+OO 0.OOE+0O 1.13E+02 5.14E--02 5.95E-01 

33 ea·1 0.OOE+OO 0.O0E+OO O.0OE+-00 5.32E--03 O.0OE+0O 0.OOE+O0 5 .32E-03 2.42E--06 2.80E-05 

34 Bi' 1 0.OOE+O0 O.00E+00 0.00 E+-00 1.20E--02 0.00E+OO 0.OOE+OO 1.20E--02 5.•SE-06 6.31E--05 

35 ca•2 0.00E+OO O.00E+00 0.00E+OO 4.30E+01 0 .00E+OO O.OOE+oO 4.30E+01 1.95E-02 2.26E--01 

36 Cd .2 0.OOE+oO O.00E+00 0.00E+00 1.0SE--01 0 .00E+0O O.OOE+OO 1.05E--01 4.79E-05 5.54E-04 

37 ce•J 0.00E+OO O.00E+OO 0.00E +00 1.20E--01 O.O0E+0O 0.OOE+OO 1.20E--01 5.45E-05 6 .31E-04 __ 

38 er 0.OOE+OO 0.00E+0O 0.OOE+0O 0.00E+0O O.O0E+0O 0.00E+0O 0.00E+0O 0.00E+0O 0 .00E+O0 

39 CO 0.00E+oO 0.OOE+0O 0 .00E+0O O.OOE+0O 6 .30E-06 9.39E+01 9.39E+01 4 .27E -02 •.94E--01 __ 

40 CO,, 0.00E • O0 O.OOE+O0 0.00E+0O 0.OOE+OO 6 .JOE--04 1.48E+04 1.48E+04 6 .71E+OO 7.76E+01 

41 co,-> O.0OE+00 0.0OE+O0 0.00E+00 0.OOE+00 0.00E+0O 0.O0E+0O 0.00E+00 0.O0E+0O 0.OOE+O~ _ 

42 Cr' 0 .00E+O0 O.O0E+O0 0 .00E+00 1.72E+00 0.0OE+0O 0.00E+00 1.72E+00 7.83E--04 9.07 E--03 
l-'"'-4=---- --t------,f-------,f----'-'=--'-'--j!------t-----+------+------t·---'"= =--=----.-_.;:;;= ="-
~43"-"C~u=-·-1 ___ -4_0_:_.0::.:0:..:E~•~O~0-+_o~-::.:00....:E_+_o_o-+_o::.:·.a.00::.:E=-+o-=o-+f---2_.2_5_E-_0_3__,f---o._o_o_e+0_0_1-_o_.o_o_E_+o_o ___ 2_.2_5_E_-0_3_~ _ _ 1~-::.:02::.:E:.--06c..c._-+-1-·1_8_E-0_ 5 _ 

44 F" O.O0E+O0 0.00E+00 O.00E+o0 O.00E+OO 0.OOE+O0 O.00E+O0 0.OOE+0O 0.OOE+OO 0.00E+OO 

i....;;•5::.+F....:e:...· '-----4--'0-=-.0::.:0:..:E~•-=-0-'-0-+-0~ . .;..OO....:E~•-O_O-+_o::.:·..:.00::.:E=-•....:0..:.0-+'--2._2_8E_+_o_1__,f---o._oo_E +0_0_1-_o_.o_o_E_+0_0_ ....... _2_.2_8_E_+_o1_..__,~-0.c..•....:E:.--0::.:2c.... ----'1-".2:.::0-=E....:-0:..:1--1 
46 H,O 0.00E+00 O.OOE+00 0.00E+O0 O.00E+O0 1.10E--02 1.0SE+OS 1.05E+05 4 .78E+01 5.53E+02 

47 H,O(b) 0 .00E+O0 0 .00E+OO 0.O0E+O0 O.OOE+OO O.0OE+OO O.OOE+O0 0.00E+00 O.00E+00 0.OOE+00 

48 H. 0 .00E+OO 0.O0E+0O 0.00E+OO O.0OE+OO 0.00E+0O 0.0OE+00 0 .OOE+O0 O.00E+0O 0.O0E+00 

49 HCL 0 .OOE+OO 0.00E+0O 0.0OE+O0 0.00E+0O 9.41E-06 1.83E+02 1.83E+02 8.30E-02 9.61 E-01 

50 HCO3- 0.O0E+OO 0.00E+0O 0.0OE+OO 3.26E-15 0.O0E+OO O.0OE+O0 3.26E-15 1.48E-18 1.71E-17 

1--s:.1:..+-H....:2:..:c....:o:..:3 ___ _.._o_.o_o_E_+_oo_+--_o_.o_o_E_+_oo_+-_o::.:·o::.:o:..:E=-•..:.o..:.o-t_o_._oo_E_+_o_o-+_o_._oo_E_+_o_o--j'--o._o_o_E+_o_o_1--_o_.o_o_E_+0_0_+-....:occ.o:..:occe ....:•o::.:o'--+- o.ooE+oo 
52 HF 0.O0E+O0 O.O0E+OO 0.00E+OO 0 .OOE+oO 2.17E-06 2.32E+01 2.32E+01 1.05E--02 1.22E--01 

53 Ha•2 O.OOE+OO O.OOE+0O O.00E+0O 5.47E+OO O.O0E+00 O.0OE+0O 5.47E+O0 2.48E--03 2.88E--02 

54 HNO, O.OOE+OO O.OOE+O0 0 .00E+oO O.OOE+OO O.OOE• OO O.OOE+0O O.OOE+OO 0.OOE+O0 0.OOE+O0 

i-,.;..55-+K'-·-----+--o_.o_o_E_+_oo_+--_o_.oo_E_+o_o-+_o_._oo __ E=-•--o"'"o-t_3_._so_E_+_o_1-t_o_._oo_E_+0_0--1r---o_.oo_E+_o_o_t-_3_.6_o_E_+o_,_+-_1_.64~ E~--0 .... 2 __ _ ...__!:_89E--01 
56 La., 0.00E+O0 0.OOE+O0 O.O0E+00 5.56E--03 0.OOE+0O O.OOE+0O 5.56E-03 2 .53E--06 2.92E--05 i-.::.::..+:=----- - -4---'...C...--t- :....;...---t-==-=-t--'-_::_..:...:_-1-.;.;..._;__ _ __,f-------1------+--== c....:..:'--t--- = = :...:. ... _ 
57 u• 0.O0E+OO 0.OOE+O0 O.00E+00 8.98E+0O 0 .00E+00 O.O0E+00 8.98E • O0 4 .0BE--03 4 .72E-02 __ 

58 1.4a•7 0.00E+OO O.00E+OO 0 .00E+00 5 .91E+0O 0 .0OE+00 0 .00E+00 5.91E+O0 2 .69E-03 1 3.11E-02 

59 Mn•' 0 .0OE+00 O.00E+O0 O.00E+00 2 .20E-01 0.0DE+O0 0 .00E+00 2.20E--01 1.00E-04 1.16E-03 

i-,.;..60a+M'--n""o°',,.._· ___ -+_o_.o_o_e_+0_0-t_o_.o_o_E_•_o_o---1_0"'.-'--oo::.:E=-+0-=-o--1-o_._oo_E_+0_0-t'--o._0_0E_+_o_o_1--_o_.o_o_E+0_o_t-_o_.o_o_e_+o_o_+--'o~.o~o~E~~,_o.ooe+oo _ 
61 N, 0 .00E+00 O.O0E+0O O.OOE+oo O.00E+0O 4 .12E--03 6 .15E+0-4 6 .15E+04 2 .BOE+01 3.24E+02 

J.-C,'-4-....:....--- --4----=----+-----.-==-=-1--......:...--1f-------l----- +-----+---=c=c...:..-+---·"-'='--=-· 
62 Na• O.OOE+00 0 .O0E+O0 0.00E+O0 1.28E+02 O.00E+0O 0.O0E +O0 1.28E+02 5.84E-02 6 .76E-01 _ 

1--63_N_H_3 _ _____ 0_.o_o_E_+_o_o---1_0_._oo_E_+_oo_-.-_o"' . ..:.oo::.:E=-•....:0..:.o--1-o-._oo_E_+o_o__,'-_,_.2_4_E-OS __ 1--_1_.,_2_E_+o_1_ +-_1_.1_2_E_•o_1_+-_5::.:·0.~ . s .90E-02 

J...c.6•-N_H_4_+ ____ ..__o_.o_o...;;E~•-=-O-'-0-+-0~--=-oo;..:E~•...;;0 __ 0-+-O"-' . ..:.00::.:E::_•_:OO~+--, ·;_c«_E;;;.-...;;t.:.6__,1-_;_o·--O_0E--•_o __ o_'-_o_.o_o...;;E_+o_o ___ 1_.4_4_E_-1_6 __ _c6.55E•20 I 7 .58E-19 

l-"'65=-+'N~,_
2 
____ -+_:0--.0~0;..:E __ +oo..:_:_-4_0~. __ oo;..:E~•-=0--0-4_0"'."'-00~E::_•....:0:,e.O-l _ __ 2.~oo __ E;;;.--0..::..;_1-ll---o.~o--0E;;;.•~0=-=0-1--=-o~.o-=-o-=e-•o::.:oc_+-...;;2--.o::.:o:..:E __ --0~1--+-....:9~:~;0.~E~--O::.:Sc.......~~·-- 1.05E-O~ = 

66 NO O.OO E+OO 0.00E+0O 0.0OE+0O 0.OOE+OO 3.07E--04 4 .91E+03 4.91E+03 2.23E+00 2 .58E+01 

J...c.61'-+N_o~,,._ ___ -4_0 __ .o __ o:..:E~•~oo.:;_4--_oc..:·~oo:..:E~•-'o--o-+_o"'.~oo"'E=-•-=o~o-1_0 __ . __ oo __ E~•--o_o-11--=2--.a-1_E--0_s_'-_6_.e_1 __ E_+o_2_ +-_6_.e_1_E_+o_2_ +-__ 3~-~12=e -o~ i~2e+00 
68 NO . 0.O0E+OO O.00E+00 O.00E +00 0.OOE+OO 0.0OE+00 0.O0E+0O 0.OOE+OO 0 .O0E+-00 I 0 .OOE+00 
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A B C D E F G 

69 NO," O.OOE+OO O.OOE+OO 0.00E+OO O.OOE-+-00 0.00E+OO 0.00E+OO 

70 o, 0.00E+OO O.OOE+OO 0.00E+OO 0.00E+OO 1.SOE-03 2.56E+<J.4 

71 o- O.OOE+OO O.OOE+OO O.OOE+OO 3.92E-+02 O.OOE+OO 0.00E+OO 

72 OH. O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 

73 OHfbY O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO 

74 Pb'2 O.OOE+OO O.OOE+OO 0.00E+OO 6.66E·02 O.OOE+OO O.OOE+OO 

75 Pd'2 O.OOE+OO O.OOE+OO O.OOE+OO 1.07E--03 O.OOE+OO O.OOE+OO 

76 PO '' O.OOE+OO O.OOE+OO O.OOE+OO 5.62E+OO 0.00E+OO O.OOE+OO 

77 Res in O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO 0.00E+OO O.OOE+OO 
78 l<>h' ' 0.00E+OO O.OOE+OO O.OOE+OO J.84E--03 0.00E+OO O.OOE+OO 

79 Ru• 3 O.OOE+OO O.OOE+OO O.OOE+OO 9.81E-02 o.ooE+oo O.OOE+OO 

80 s .. O.OOE+OO O.OOE+OO 0.00E+OO 0.00E+OO O.OOE+OO O.OOE+OO 

81 Si02 0.00E+OO O.OOE+OO O.OOE+OO 1.70E+02 O.OOE+OO O.OOE-+00 

82 SiO."' 0.00E+OO 0.00E+OO O.OOE+OO 9.15E-14 O.OOE+OO O.OOE-+00 

83 so, OOOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 5.20E-07 1TTE+01 

84 so ·' O.OOE.+00 O.OOE+OO O.OOE-+00 O.OOE+OO O.OOE-+00 O.OOE+OO 

85 Sr'' O.OOE+OO O.OOE+OO 0.00E+OO 9.26E--04 O.OOE-+00 0.00E+OO 

88 Sucrose 0.00E+OO O.OOE+OO O.OOE+OO 0.00E+OO 0.00E+OO O.OOE+OO 

87 Tt' 0.00E+OO 0.00E+OO 0.00E+OO 5.23E-01 O.OOE+OO O.OOE+OO 

88 Zn'2 O.OOE+OO 0.00E+OO O.OOE+OO 2.70E+01 0.00E.+00 O.OOE+OO 

89 zr' O.OOE+OO O.OOE+OO 0.00E+OO 8.32E+OO O.OOE+OO O.OOE+OO 

90 

91 Co-MIits I Aauaous Con I Solid Co,np Gaseous 
92 Vnit -all lb/oal Lb/dav Lb/doy ,nol/L Lb/CMY 
93 Total O.OOE+OO O.OOE•OO O.OOE.00 9.7tE+02 O.OOE+OO o.OOE+OO 

94 c_f'\ .-2 O.OOE+OO O.OOE+OO O.OOE+OO 9.71E+02 O.OOE+OO O.OOE+OO 

95 Formate O.OOE+OO O.OOE+OO O.OOE+OO 4.79E-11 O.OOE+OO 0.00E+OO 

96 Acelate O.OOE+OO 0.00E+OO O.OOE+OO 4.87E-11 0.00E+OO 0.00E+OO 

97 GlvrnJate O.OOE+OO O.OOE+OO O.OOE+OO 4.12E-10 0.00E+OO O.OOE+OO 

98 IDA 0.00E+OO 0.00E+OO O.OOE+OO 3.88E-10 O.OOE+OO O.OOE+OO 

99 Citrate O.OOE+OO O.OOE+OO O.OOE+OO 5.11E-11 0.00E+OO O.OOE+OO 

100 HEOTA O.OOE+OO 0.00E+OO O.OOE+OO 3.47E-10 O.OOE+OO O.OOE+OO 

101 EDTA O.OOE+OO O.OOE+OO 0.00E+OO 4.38E-11 0.00E+OO O.OOE+OO 

102 

103 Rod. Com11 A......,111 Rod. Comp Solids Rod. Comp (ll 
104 Vnit CVl CV&rv Lb/doy CVL Ci/doy Lb/doy 
105 Total O.OOE+OO O.OOE+OO 0.00E+OO 3.88E-07 8.90E+01 3.41E+00 

108 P-4 1Am O.OOE+OO 0.00E+OO O.OOE+OO 9.39E-10 2.27E-01 1.46E--04 

107 2-43Am O.OOE+OO O.OOE+OO O.OOE-+-00 6.11E-13 1.48E-04 1.63E-06 

108 "c O.OOE+OO O.ODE+OO O.OOE+OO 1.51E-09 3.64E-01 1.BOE-04 
109 l""r.o O.OOE+OO 0.0DE+OO 0.00E+OO 4.99E-11 1.21E-02 2.35E-OB 

110 "'cm O.OOE+OO O.OOE+OO O.OOE+OO 4.28E-H 1.0JE-05 4.51E-10 
111 •-cm O.OOE+OO O.OOE+OO O.OOE+OO 1.01E-12 2.44E-04 6.SSE--09 
112 "'cs O.OOE+OO O.OOE+OO O.OOE+OO 2.47E--08 5.96E+OO 1.51E--04 
113 "'Eu O.OOE+OO O.OOE+OO O.OOE+OO 2.BOE-12 6.77E-04 8.58E-09 
114 '"'r:u O.OOE+OO O.OOE+oo O.OOE+OO 5.80E-10 1.40E-01 1.14E-06 
115 "=r:u O.OOE+OO O.OOE+OO O.OOE+OO 1.67E-10 4.04E-02 1.84E-07 
116 H O.OOE+OO O.OOE+OO O.OOE+OO 1.62E-09 3.92E-01 8.99E-08 
117 '"'1 O.OOE+OO D.OOE+OO O.OOE+OO 4.91E- 11 1.19E-02 1.48E-01 
118 ..,Ni O.OOE+OO O.OOE+OO O.OOE+OO 2.03E-09 4.89E-01 1.90E-05 
119 mNc 0.00E+OO O.OOE+OO O.OOE+OO 2.95E-13 7.12E-05 2.23E-04 
120 Zllpu O.OOE+OO 0.00E+OO O.OOE+OO 1.67E-12 4.03E-04 5.19E-08 
121 ''"Pu O.OOE+OO O.OOE+OO O.OOE+OO 2.30E-11 5.56E-03 1.98E-04 
122 """Pu 0.00E+OO O.OOE+OO O.OOE+OO 5.97E-1 2 1.44E-03 1.40E-05 
123 "'Pu 0.00E+OO O.OOE+OO O.OOE.+00 1.25E-10 3.0JE-02 6.48E-07 
124 4'lPu O.OOE+OO O.OOE+OO O.OOE+OO 6.31E-16 1.52E--07 8.5-4E--08 
125 •=c:b O.OOE+OO 0.DOE+OO O.OOE+OO 8.71E-1 0 2.10E-01 4.47E-07 
126 "'Sm O.OOE+OO O.OOE+OO O.OOE+OO 7.0SE-10 1.70E--01 1.43E--05 
127 ""'Sn O.OOE+OO 0.00E+OO O.OOE+OO 5.49E-1 2 1.33E--03 2.57E-04 
128 ..,_<;, O.OOE+OO O.OOE+OO O.OOE+OO 2.41E-07 5.82E+01 9.29E--04 
129 I .. Tc O.OOE+OO 0.00E-+00 O.OOE+OO 9.41E-OB 2.27E+01 2.96E+OO 
130 rn2Th O.OOE•OO 0.00E•OO 0.00E+OO 8.83E-15 2.13E-06 •.27E-02 
131 ""'u O.OOE+OO O.OOE+OO O.OOE+OO 3.01E-13 7.28E-05 1.67E--OS 
132 ... , 1 o.ooE+OO O.OOE+OO O.OOE+OO 2.11E-13 5.10E-05 1.81E-05 
133 "'u O.OOE+OO O.OOE+OO O.OOE+OO 8.31E-15 2.01E-06 2.0SE-03 
134 ""'u 0.00E+OO O.OOE+OO O.OOE+OO 1.42E-14 3.441:-06 1.17E-04 
135 " ' "II 0.00E+OO O.OOE+OO O.OOE+OO 1.65E-13 3.98E-05 2 61E--01 
136 1 l All radionudides in aaseous streams are a55umed to exist as •olid particulate. 
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H I J 
O.OOE+OO _ 0.00E_+OO 0.00E+OO 
2.56E+04 1.16E+01 1.35E+02 
3.92E+02 1.78E-01 2.06E+OO 
0.00E-+-00 __ O.OOE+OO O.OOE+OO 
O.OOE-+-00 O.OOE+OO O.OOE+O(!_ 
6.66E-02 3.03E-05 _ J.SOE-04 
1.07E-03 4.87E-07 5.64E-06 
5.62E+OO 2.SSE-03 2.96E-02 
O.OOE+OO O.OOE+OO __ ___Q,OOE+OO 
3.84E--03 1.74E-06 2.02E-05 
9.81E-02 4.46E-05 5 .16E-04 
O.OOE+OO O.OOE+OO 0.00E+OQ__ 
1.70E+02 7.74E-02 !!,95E-01 ·-
9.1SE-14 4.16E-17 4.81E-16 
1.77E-+01 8.06E-03 9.33E-O]_ 
O.OOE+OO O.OOE+OO O.OOE+OO 
9.26E-04 4.21 E-07 4.87E-06 
O.OOE+OO O.OOE+OO 0.00E+OO 
5.23E-01 2.38E-04 2.75E-03_ 
2.70E+01 rn,.,, I "''-'• 8.32E+OO 3.78E-03 4.38E-02 

-Totol Comp 
Lb/dav Mt/da, g/u(: 

9.7tE+02 4.41E-01 5.11E+OO 
9.71E+02 4.41E-01 5.11E+OO 
4.79E-11 2.18E-14 2.52E-13 
4.87E-11 2.21E-14 2.56E-13 
4.12E-10 1.87E-13 2.17E-12 
3.88E-10 1.76E-13 2.04E-12 
5.11E-1 1 2.32E-14 2.69E-13 
3.47E-10 1.58E-13 1.82E-12 .. --- --
4.JBE-11 1.99E-14 2.JOE-13 

Total Rod . ColllP (1) 
CVL Cild<N Lb/dov 

3.68E-07 8.90E+01 3.41E+OO 
9.39E-10 2.27E-01 1.46E-04 
6.11E-13 1.48E--04 1.63E-06 
1.51E-09 3.64E-01 1.80E-04 
4.99E-11 1.21 E-02 2.35E-08 
4 .28E-14 1.0JE-05 4.51E-10 
1.01E-12 2.«E-04 6.SSE-09 
2.47E--08 S.96E+OO 1.s1E-04 
2.BOE-12 8.77E-04 8.Sl!E-09 
5.80E-10 1.40E-01 1.14E-06 
1.67E-10 4.04E-02 1.84E-07 
1.62E--09 3.92E-01 8.99E-08 
4.91E-11 1.19E-02 1.48E-01 
2.0JE-09 4.B9E--01 1.90E-05 
2.95E-13 7.12E-05 2.23E--04 
1.67E-12 4.03E-04 5.19E-08 
2.30E-11 5.56E-03 1.98E-0<4 
5.97E-12 1.44E-03 HOE-05 
1.25E-10 3.0JE-02 6.48E-07 
6.31E-16 1.52E-07 8 5-4E-08 
8.71E-10 2.10E--01 4.'47E-07 
7.06E-10 1.70E-01 1.43E-05 
5.49E-12 1.33E-03 2.57E-04 
2.41E.-07 5.82E+01 9.29E-04 
9.41E--08 2.27E+01 2.96E+OO 
8.83E-15 2.1JE-06 4.27E-02 
3.0 l E-13 7.28E-05 1.67E-05 
2.11E-13 5.10E-05 1.81E-OS 
8.31E-15 2.01E-06 2.0SE-03 
1.42E-14 H4E-06 I .17E-°'4 
1.65E-13 3.98E-05 2.61E-O l 
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1 Table C-15 ,.!-.VPOl Stream Report -=1-- ____ ~- ;--- -----· j ~~~t .• ~ 
..2._~~~ Number: __ LVPOl -·--- --···-=r=::-_- ___ _ I -- -- -!-----· _ ________ __ _ 

4 Stt-toft\ Name.: . . .. LAW _,sci vcnt1lot1°" h•adu- offga~ -- 1--- • . ! . 
s c..,f i--tion: MRQ-O!l- 0049.oanf___J__ I . ; 

~ I!_.., Date/ Ti111e : -····· 12/14/200!1 • 1:42 ~ --- ·--] - ---- =t-= :1--=r -- __ 
,:::';'" ! -.. ,. ,"·~:·•~'9·~-L-_:-';f~_ h_ \-- -_ -~~~. ~ 
11 Densltv 1.01E-03 air-' (does not '!'.C;Jud~~•L_ _ _ [ _____ . : _ .. -f,· ___ -.l-- __ 
12 Enthalpy -1 .0SE•05 BTU/hr l - 1....--

,.!l Mass Flow 1.93E•03 Lb/hr . , • I -- t-" I -
14 4.83E•04 L.bldav I i I -+ 
lE~: rn!ffi ~ ,==7=:~::.7 =t=~§

1 

= -- (=-== 
20 Tomoeralure 3.20E•01 C • · ---- ·--+- +---- ~- · --· -

~,~;_ 1§~ f - ~:-=:=t~-4~F~=-:-1~--= 
26 eo .. -n, A---,.,.,. Solid COOID Gcueous Ill Total c-
27 Unit ,nol/L Llll~1J U,/dav Lb/dav mol/L Lb/day Lb/day mVd1y I gist<: 
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~6-=-9,._N:..:O~'L··-----+-=o.:..:.oo=E'-•.:.ooc....+....:.o·:..:OOE=•-ooc..:...4 .....:o~.OOE='-•-=oo-=--+---o:..:·.:.oa:=•-=oo-=----<-=--'o:..:.oo=e:..•-=oo-=---+-o-._oo_E=-+00-=__,1--0-.oo-=E:..•_OO_+-_o" . .;;.ooe"· ,oo + o.ooe•oo 
i-:-7.::.0,._0_2,_ _ ___ +_0.c.;.OO..;...E_-+OO_--t--'-0.:..:00E.;..c.•_00_4 .....:o;.;..OOE=c...•-'OO-=--+--O'-.-'-OOE-'-•-oo _ _ -,l-__ 7;_·..c.27E...;;..•..c0_3 __ +-_1_._07_E_+04 _ __,1--'-·0_1_E_+04_--t·- ~085!I~~ j 5 62E•g1 .. 
l-'"1 __ , ,..o=--- -----+-o_.oo_E_• _OO_ -+-_O._OOE_•_oo_-+---'o"'.OOE=-•-OO_-+-__ o_._OOE_•_oo __ -il---o_.OOE __ +OO ___ +-_o:-._00,.,E:-•-,OO_-t-_o_.oo __ E_+OO_ --f _ o_._OO_E •00 .J__O.OOE •00 
i-:-1.::.2,._0=H_· ---- +.....:O.:..:.OO=E:..• .:.OO.:_+....:.o·.:.OOE=•-00;..:...-4-.....:0~.00E==-•-=OO;;;_-+-_ _ o:..:·.:.OO.:.:E:..•..:00..:...._-,1-_...:o;.;..OOE=:..•..;OO..:...._-+_o_.oo_;..E.;;.+_OO..c..+-O-.OO-E_+OO_-f· - ~0-~ E•OO \ . 0.00E •00 

73 OH'bl" O.OOE+OO O.OOE•OO O.OOE•OO O.OOE+OO O.OOE•OO O.OOE+OO O.OOE+OO O.OOE•OO ; O.OOE •00 
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A B C D E F 

74 Pb'' O.OOE•OO O.OOE•OO O.OOE•OO O.OOE• OO O.OOE+OO 

75 Pd°' O.OOE•OO O.OOE+OO 0.00E+OO O.OOE+OO O.OOE•OO 

78 PO.--' 0.00E•OO O.OOE• OO O.OOE•OO O.OOE•OO O.OOE+OO 

77 ResWI O.OOE+OO O.OOE+OO O.OOE•OO 0.00E+OO 0.00E+OO 

78 Rh•:i O.OOE+OO O.OOE+OO O.OOE•OO 0.00E•OO O.OOE+OO 

79 Ru•3 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
90 .. ~ O.OOE•OO o.OOE+OO O.OOE•OO O.OOE•OO 0.00E•OO 
81 Si02 0 .00E+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E-+-00 
82 510 J O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E•OO 

83 so, O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E• OO 

84 so ·' O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE•OO 

85 s,' O.OOE+OO O.OOE+OO O.OOE+OO O.OOE•OO O.OOE•OO 

86 Sua-o.e O.OOE+OO O.OOE+OO O.OOE•OO O.OOE+OO 0.00E+OO 

87 Ti..,. 0.00E+OO O.OOE+OO O.OOE+OO O.OOE•OO O.OOE+OO 

88 Zn'' O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO 

89 17," O.OOE+OO 0.00E+OO O.OOE+OO O.OOE•OO O.OOE+OO 

90 I 
I 

91 G>m-•ts Aai,e- Com, , Solid Cofflp ~ 

92 Vnit "'ol/l Lb/aal lb/clay lb/day mol/L 
93 Total o.ooE,oo 0.00€,00 O.OOE+OO O.OOE-00 O.OOE+OO 

94 c..o: O.OOE+OO O.OOE+OO O.OOE+OO 0.00E•OO O.OOE+OO 

95 Formate D.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 

96 Acela1e O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 
97 Glycolate O.OOE•OO O.OOE+OO O.OOE•OO O.OOE•OO O.OOE+OO 

98 IDA O.OOE•OO 0.00E+OO O.OOE+OO 0.00E•OO O.OOE+OO 

99 Citrate O.OOE•OO O.OOE+OO O.OOE•OO O.OOE•OO O.OOE+OO 

100 HEDTA O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE• OO 
101 EDTA O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
102 

103 Rod . '-• .4-aus Rod. G,1111) Solid• llod. Conlp (I) I 
1~ Unit Ci/L Ci/day U,/day Ci/L CVdClv 
105 Total O.OOE+OO O.OOE+OO O.OOE+OO O.OOE•OO O.OOE+OO 

106 ""Am O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE•OO 

107 ""Am O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE•OO 
108 " c O.OOE•OO O.OOE+OO O.OOE+OO O.OOE•OO 0.00E•OO 

10'i ,.,Co O.OOE+OO O.OOE+OO O.OOE+OO 0.00E•OO 0.00E•OO 

110 .,.,cm O.OOE+OO O.OOE+OO O.OOE+OO 0.00E• OO O.OOE•OO 
t11 Sl"'Cm 0.00E+OO O.OOE•OO O.OOE•OO 0.00E•OO O.OOE+OO 
11 ll1C:! O.OOE+OO O.OOE•OO O.OOE+OO O.OOE+OO 0.00E•OO 
11 1"2c , 0.00E•OO O.OOE+OO O.OOE•OO O.OOE+OO 0.00E•OO 

114 ,s..Eu O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
115 1',0c . . 0.00E•OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 
116'>< O.OOE+OO O.OOE•OO O.OOE+OO 0.00E+OO O.OOE•OO 
117 

,,., 
0.00E+OO 0.00E•OO o.ooe•oo O.OOE+OO 0.00E+OO 

118 """' O.OOE+OO O.OOE+OO O.OOE+OO O.OOE•OO O.OOE+OO 
11! '°' 'Nft o.OOE•OO O.OOE+OO O.OOE+OO O.OOE•OO O.OOE+OO 
120 -p,. O.OOE• OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
121 "'Pu O.OOE•OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO 
122 -p., O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE•OO 
123 'Pu O.OOE+OO O.OOE•OO O.OOE+OO O.OOE•OO O.OOE•OO 
124 "°'Ou O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E•OO 
125 \ Q <::h O.OOE+OO O.OOE+OO O.OOE+OO 0.00E•OO O.OOE+OO 
126 ,s, c:. ..... O.OOE+OO O.OOE•OO O.OOE+OO O.OOE• OO O.OOE•OO 
127 '"'<:n O.OOE+OO O.OOE+OO O.OOE+OO 0.00E• OO O.OOE+OO 
128 "'~. O.OOE•OO O.OOE+OO O.OOE-00 O.OOE+OO O.OOE+OO 
129 ..,., O.OOE+OO O.OOE+OO O.OOE+OO 0.00E•OO O.OOE+OO 
130 mTh 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
131 = , o.ooE+OO O.OOE+OO O.OOE•OO 0.00E+OO 0.00E+OO 
13 -, O.OOE•OO O.OOE+OO O.OOE+OO O.OOE•OO O.OOE•OO 
13' =, O.OOE•OO O.OOE•OO O.OOE+OO O.OOE+OO O.OOE•OO 
13' °""II O.OOE+OO o.OOE+OO O.OOE•OO O.OOE+OO 0.00E+OO 
~,,. O.OOE•OO O.OOE+OO O.OOE•OO O.OOE+OO O.OOE+OO 
1"' 1 Ai1 radionudideo in aaseous atrean• are a,uumed 10 8Xlal • 1 ,oud partic\J lale . I 

G 
0.00E• OO 
O.OOE+OO 
O.OOE+OO 

O.OOE•OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE-+-00 
O.OOE+OO 
O.OOE•OO 
0.00E+OO 
O.OOE•OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

I 

u.,,_, 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

Lb/dcrv 
O.OOE•OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE•OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E•OO 
O.OOE+OO 
O.OOE+OO 
0.00E+OO 
O.OOE• OO 
O.OOE•OO 
O.OOE+OO 
O.OOE+OO 
O.OOE•OO 
O.OOE+OO 
0.00E•OO 
O.OOE+OO 
O.OOE+OO 
O.OOE•OO 
O.OOE+OO 
O.OOE•OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
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H I J 
O.OOE+OO 0.00E•OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE•~ 
O.OOE+OO 0 .00E+OO O.OOE+OO 
O.OOE•OO O.OOE+OO - ~ OOE+OO __ 
O.OOE+OO O.OOE+OO 0.00E+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+-00 O.OOE+OO o:ooe+00 ·-
O.OOE+OO 0.00E+OO O.OOE+OO 
O.OOE-00 O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE•OO 
0.00E+OO O.OOE+OO O.OOE+OO 
0.00E+OO O)lOE+OO . O.OOE•OO 
0.00E+OO O.OOE•OO O.OOE•OO -O.OOE•OO O.OOE+OO O.OOE+OO 
0.00E+OO O.OOE+OO O.OOE+OO 

Totol Colffl) 
·-U,/""" Ml/day g./MC 

O.OOE+OO D.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO -
0.00E+OO O.OOE+OO 0.00E+OO 
O.OOE•OO O.OOE+OO ~ ~E•OO 
0.00E+OO O.OOE+OO 0.00E+OO 
O.OOE+OO O.OOE+OO O.OOE•OO 
O.OOE+OO O.OOE• OO O.OOE•OO 
0.00E-00 O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 0.00E•OO 

Total Rad . COIOlp (1) 
Ci/l. Ci/.._ Lb/elev 

O.OOE+OO 0.00E+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE•OO 
O.OOE•OO O.OOE+OO 0.00E+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 0.00E•OO 
O.OOE+OO 0.00E+OO O.OOE•OO 
0.00E+OO O.OOE+OO 0.00E+OO 
O.OOE+OO 0.00E•OO O.OOE•OO 
O.OOE•OO O.OOE+OO O.OOE•OO 
O.OOE+()() O.OOE+OO 0.00E+OO 
O.OOE-00 O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE•OO 
O.OOE+OO 0.00E+OO O.OOE•OO 
O.OOE+OO O.OOE•OO O.OOE•OO 
O.OOE+OO 0.00E•OO 0.00E+OO 
O.OOE+OO O.OOE•OO 0.00E+OO 
0.00E-00 O.OOE+-00 O.OOE+OO 
0.00E•OO 0.00E+OO O.OOE+OO 
0.00E+OO O.OOE+OO O.OOE•OO 
O.OOE+OO 0,00E+OO O.OOE•OO 
O.OOE+OO 0.00E+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO 0.00E+OO O.OOE+OO 
0.00E•OO O.OOE+OO 0.00E+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE•OO 
O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE-00 O.OOE+OO O.OOE•OO 
O.OOE+OO O.OOE+OO O.OOE+OO 

I 
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A BI CID I EI F G H I I J 

j::::::::::, ;:T=ab= le= C-'- '-'=16= L.=V=P:cc1~= S=t=i=re==a::;::m===Re=:po= 1r-t====c=-_:.c=== __ l===:c.::.-•-:....:·,--..::J___ .. . _J__-= 
! ~;:: =~r,, · ·---- ;V:::1c sc.-.t>bcr offp dis,;.._. to stodc Tl -·- _ -!-----+1-···----- ·- ~ 1--~ 

...L C.nf~_L. ~- MAQ- 0!5-0049.ocmf -------~--'---- , +-
6 R..,Dar./TilM: 12/14/200!5- l :•Z-~PM .. - -~~ -- _·· - ~ -----

,.J..._~~to_ F~_ilc;...:--,-1 _____ H:\ACM v3 .1\MR<J-0!5-0049\MRQ_0!5 0049A Stre-. ':!' 

1 

l-

,-,.~8~::+~:..:arklb=--:::,..,=1:.::•c....... __ ,;....' -1""'~,.::1c;;'-'--03--+---''.::'=-it'-i~,---+l(,-,,doe- , not ~u~ solid phase) . • --~-- _· _-_- _· - 1 _::~- -· -~- • - : t -· -.==: 
_ _j_____ - · ·---,--, -----+--- - - --· ----,- - ··-

,....,.12::+E;._n_th_alpy..:..:, ___ ...... _. 1_.40-=-E_+,..o7 ___ Blb/h_T_UIIY_r_-+- - - ---+- ·- + - ----- ·---t---·---l---------·· _ I _ __ _ _ -:: :.::.~ ~=:: ':::; , ... ~.-~ ...... , -I --- -- - - ---+----- ---+---- ----.;.------ - - - -

~~;~~:1.1:o1a::,=F=-======~=~:~:;~:~=:~~2~=:==~~~"":-: .. · ~==:1r~,c1oe~:•-'-no=t includo=::.;::-=sol= ld:..,P"_lhaae) ·-·- -- ---- ··- -·=======:=.---_------=--=--=--=-:-=--=----- - - _ --_-__ - _ 
18 Molecular Weigt,t 2.7-4E+01 Lb/Ulmol 

,-,.,9-,+.p,..,-.,-,-u-,e-~~ ...... ..,1..,_02=e-+oo=--t---m-:-ba-,--+---- - - .. ··=r== ·-----+-- - - ---+---· - f--- · · -

20 Temoer• ture 5.72E+01 C 
21 Ne Mol.-ily O.OOE+OO moVL [ 

~22"-'-il'-'o"'1H==,.__--+-_.c,2;.;;. .• ,:,;1c,-E+OO....:,.:,-+----'p""'1H=--t---- -+- ------- , ------ - - ·-- f-----+-----+---- -i------

=23~~~T~ot::;111;;_:T'.'.:R'.'.:U~====~:=~1:.5-4=~E=-1~7======~Cl/l~::::::~==-------_----=~~~----_-_-__ ·-_·_·_···_· _-L---_ , _ _ -_·_·-====~~~..J-. --=--=--=--=--=--...,:-.----~-==:=-::·_-====--·_·-_-_-_-_-_~ 
1-2;;,•;+T..::ota=A:.:c11=·•:ailv· '---,,-.::2,;;:.2..;•.=E..::-09c:c-+-...a:;Cillaa· ..___L-----1--_______ __,. _____ ------- t-----+ ____ - -,'------
1-~=-lr:-----:---+.,-----::="T""----------t=-,,:-r:=-----lr::=--==---',------+.=-,-:=-+- ---t--· ---26 c..,.00,..nt "'--us COfflE Solid ,....., Goscout (I) Total CotnD 
~27rr,Unlt'S;~=.:....--f'==: .... s=:I/L_=.=::::.ict----;-L-;:-bl=a,• ;-I -r---lb=t;::;da=,v-:----t===--=~lbi";-/_,,=:--- -f===~.....,f;;-L---i--;-;u,:-'./=::--f=U>/rr-:fr=:c---+--m\iday ·g1m·. -

28 Total 1.68E-14 • .7•E-15 1.27E-07 3.71E•OO 3.73E-02 4.40E+05 • .40E+o5 2.00E+02 2.31E+03 
211 .,,. 1.45E-21 1.31E-21 8.75E-14 8.62E-10 0.00E+OO O.OOE+OO 8.62E-10 3.92E-13 • -~E-12 
30 .. ,., 1.78E-17 3.98E- 18 2.05E-10 4.1 JE-07 o.ooe+oo 0.00E+OO 4.1 JE-07 1.881:-10 2. HE-09 

--+----- --< 
31 A•' 6.40E-21 • . OOE-21 2.07E-13 1.43E-08 o.ooe•oo O.OOE+OO UJE-08 6.51E-12 7.53E-11 

1-'--t--,,------+-----+-----;-- ----+-- -=---+--------+-----+-----+-~~~--· t-----
l-"'32=-+'B'-''-=----~l--'-7.:..:.0..;.5-=E...,-1.:.,7-+--'6-',.36~E...,-1,.,B_+-...;:3a,-2:.:8c:E..;· 1c;:Oc.......+----:-3._19_;_E;;__·.c.06.:....._-+ __ o.;.;·..;.OOE~•-=OO-'--+......::O.:..:.OOE=_•OO;..c..+......:3_;_.1-=9.,::E..:· 06:..:...+......:1.:.·•5E-09 - · _1~ 

l3 ea·' 1.33E-21 1.53E-21 7.IKJE-14 2 .• 6E-11 o.ooe+oo O.OOE+OO 2.47E-11 1.1 2E-1• 1.JOE-13 
~ 13,•> 1.58E-21 2.75E-21 1.•2E-13 7.69E-10 0.00E+OO O.OOE+OO 7.69E-10 3.50E-13 • .05E-12_ 
35 ca' 2.~E-19 7.BJE-20 4.0-CE-12 9.78E-07 O.OOE+OO O.OOE+OO 9.78E--07 . ... E-10 5.1-IE-09 

t-'-36-+C~d~·'-----+-2 __ .48E __ -2_1_+-_2_.JJ __ e_-2,.,1_ t-_1_.20_E_-1_J_t-__ • ·-1.,..2e __ -_0_9 _ _ +-_ _ o._oo,..E_•_oo __ -+_o_.ooe __ •oo_-+_•_· 1 __ 2,.,E_--09_-+- , .s1 e-1 2 2. ne-11 
37 Ce"' 5.93E-20 6.93E-20 3.58E-12 9.09E-11 O.OOE•OO O.OOE +OO 9.•SE-11 • .29E-1• _ • .97E-13 _ 
38 er 3.57E-18 1.06E-18 s .• SE-11 7.97E-14 O.OOE+OO O.OOE+OO 5.47E-1 1 2.4l!E-1 • 2.88E-13 
39 co O.OOE+OO o.ooe+oo O.OOE+OO O.OOE-+00 3.89E-07 4.70E+OO 4.70E+OO 2.13E-03 H 7E--02 

1-'-::+;._;._- ----+-----+-----t-~=~'-'---+-------+--------+-----+-----i·· 
•o CO, 5.77E-17 2.12E-17 1.0!IE-09 O.OOE+OO 7.BSE-0-C U9E+O-C 1.49E+OI 6.76E+OO 7.83E+01 
•1 co;' 1 .• 2E-17 7.12E-18 3.68E-10 3.87E-10 O,OOE+OO O.OOE+OO 7 5-IE-10 3.43E-13 3.97E-12 _ 
•2 Cr' • . 28E-19 1.85E-19 9.5-IE-12 1.95f-07 O.OOE•OO O.OOE+OO 1.05E--07 8.86E-1 1 1.0JE-09 
43 Cu"' 2 .45E-21 1.JOE-21 6.72E-14 1.29E-10 o.ooe+oo O.OOE+OO 1.29E-10 5.86E-14 6.81E-13 
.. F" 1.70E-18 2.69E-19 1.39E-11 1.22E-15 0.00E+OO o.ooe+oo 1.39E-11 8.31E-15 7.JOE-14 

•~ ........ ""F"'e_·'-----+--7_.7_6 __ E-_2_0_1----J--.e_2_E_-2...,o_t--_1_.e_1~e--1-"2--1 ...... --2._59E..,...-..,o7.,...._-+ __ o_._oo_e_•_oo __ -+_o_.ooe_•_oo_-+-_2_.5_9E_-{]7 _ _,1--~t .18E-10 1.36E-09 
41! H,O O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 8.37E-03 4.9-IE+O-C 4.9o1E+()ol 2.251:+01 2.60E+02 __ 

1-•-"1+H,O=.::<b..:.) ___ +--:-O.--:OO-':-Ecc+OO-c--=-l--:o--:.OOE-':--::+OO--'-::-!--"o;.;:.OOE.;;.;:a+00...;;:--,1----o:-.OOE::-:-:::-•--:oo.;___-+ __ oc..·--:OOC..:E:..•..:.OO.:....._+__.:_O;..:.ooe~•...,oo,.,....+--:-O--:.OO:-Ecc+_oo ___ + _;_o·:::OOE= •..::OO:.::.......;....-"'-'O.OOE+OO 
48 H' 8.0BE-30 6.BOE-32 3.51E-2• O.OOE+OO O.OOE+OO o.ooe+OO 3.51E-2• 1.60E-27 1.BSE-26 
49 HCL o.ooe~oo 0.00E+OO O.OOE+OO O.OOE+OO 2.~ -07 3.83E+OO 3.83E+OO 1.74E-03 2.02E·02 
50 HC03- 7.93E-"11 4.CME-"11 2.09E-33 3.16E-23 O.OOE+OO O,OOE+OO 3.16E-23 1. .. E-26 1.66E-25 
51 H2C0 3 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO o.ooe+oo O.OOE+OO O.OOE•OO O.OOE•OO O.OOE+OO 

i-.;;;52;.+-H_F ____ ...., ...... _o._oo_E_•_oo_-+_o_.OOE_•_oo_-+-"o""'.OOE=•-oo:..:...-1----o-.ooe--•-OO __ -+ ___ J._2_2E_-oa ___ +--'2"". 7.c.7.:;E_-0_1_ +--'2_.1_1.:;E--'-0-'-1_ ,_ _1._26E_ -_04_ , __ 1_-~~ E~--OJ----1 
l-'-53'+-IHa....._"'---~-+--5_.1_•_E-_1_s_t--_a_.EOE __ -1_e_t--_4_ ... _E_-1_o_t--__ 1._48E,,,...-_02 __ -+ __ o_._oo_E_•_OO __ -+_o_.oo_E•_00_-+_1_.4_8--E-0_2_,t---=8_7_2E-06 _ 7.77E-05 

54 HNO, O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO o.ooe+oo O.OOE+OO 
55 K" 6.•9E-18 2.12E-16 1.09E-10 1.76E-06 O.OOE+OO O.OOE•OO 1.76E-06 8.02E-10 9.~8E--09 __ 
56 La•' 6.81E-22 7.89E-22 • . 07E-1• 9.llolE-13 O.OOE+OO O,OOE+OO 1.0JE-12 • .70E-18 5.~-15 
57 Li' 3.68E.-19 2.lJE-20 1.10E-12 5.~E-07 O.OOE+OO O.OOE+OO 5.~E-07 
58 Ma'' 2.02E-20 4.10E-21 2.12E-13 8 .21E-07 O.OOE•OO O.OOE+OO 8.21E-07 
59 Mn·' 2.1se-20 1.o,E-20 s .20E-1J J .67E-09 o.ooe+oo o.ooe• oo 3.67E-09 
60 MnO · O.OOE+OO o.ooe+OO O.OOE+OO o.ooe+oo O.OOE+OO o.ooe• oo O.OOE•OO 

2.43E-1 0 
3.73E-1 0 
1.67E-12 
O.OOE+OO 

2.81E--09 
4.32E-09 
1.93E-11 
O.OOE+OO 

i--:-81'+N-,-'-----+-e-:,7c:OE'.:-"'.· 35-:--+-:2-:,03=E-•35-:--t---',-""0'-'5E=•2:..7_+-__ o_ . ..,.ooe-:--::-•-:-00::-- -+--:-2. __ 3-:5E:-·-'-0~2--+--"2;..:.84c..:::E•_05:..:...+__.:_2;..:.84c..:::E•..:05:.c...+__.:_1:::.29E=•..:0~2 1.49E+03 
62 Na" 1.95E-16 3.75E-17 1.~E-09 8.2.E-06 O.OOE•OO O.OOE•OO 8.24E-06 J .HE-09 4.JJE--06 
63 NHJ 1.SOE-H 2.28E-15 1.18E-07 O.OOE•OO 2.70E--06 1.98E+01 1.98E+01 .8.99E-03 ! 1.04E-01 

1-'-;+- -----+- ----+-----+--'-'-'-'=;.;...-1---------+---- ----+--'=-=-----+--'="----• -----~-
l-"'64-+N_H..,.4_• ___ _, ...... -J_.84_ E_-1_8_t--_2_.2_B_E_-1_5_+---'2--.9'-'9E=· 1--1-+-_ _ 1 __ .. _E_-_1 a __ -+ __ o_._oo_E:..•_oo __ -+__.:_o;..:.OO=E-•00---• -......:2...;.99E......:._· 1_1~ ~ 1.57E-13 
t-65'+N~i"-' _ ___ -+_ 3_.55=E_-20_-+_1...,.7_4.,,E_-20_-;-~6 __ .9-'8-"E--1-'3-t-_ _ 1._25_E,..·_08 __ --+ __ o_ . ..,oo_E.,..•_oo __ -+_o_.OO_E_•oo_-+_1_.2_5E_ -08_-i_-=5-".6"'9=E·--'1-=-2 -~~~-
1--'-66=+.N-::O::------ll--:-O-:.OOE=•--OO-:--t--:O-:.OO:-:-'=E-•OOc-:--t--=o.c:.OO=E...;•OO:..::..+--o:-.-::-OOc..:E::.+00-:--:--+---1-::. 7.,.3Ecc·-:-05-:----+__;:2;..:.2:.::3-=E•_Oc..2;_+--:2;..:.2-:J::'E+_O:c;2:._l---'1-".0'-'-'1 E~ 1_ _ _.!: !7_E+OO 
t-'-67-+N_O~'~----+-o...,.oo_ E_+_OO_-+_o_.OO_E_• OO_-t-~ O-",OO=E_+OO'-'---+--o- ._oo_E_•_oo _ _ -+ ___ 1 _.SB_E_-_06 __ -+_J_.1_2..;.e_,o_,_ .,__J_.1_2_E•_o_1_., __ 1.•2E-02 _ 1.64E-01 

l-68=it'-N'-"0•-----+-3.-:8.,..2E::-•-1-::-7--ll--:1-'-.4..:.7=E·..:1..:.7_1--'-7.::.58=E·..:1.:::0~1---3:..:·•..:.1;.:E:..·;..:15:...._+ _..:....o:..;.OO=E;._•..:OO~-+......:.o:.::.OOE=•..:00:..:...+.....:.7;..:.5a..:E::.·...;1..:0~l-.:::3:45E-13 --- 3.99E-12 _ 
69 NO . 6.99E-17 3.61E-17 1.67E-09 2.62E-15 O.OOE+OO O.OOE+OO 1.87E-09 8.49E-1 3_ __ 9.82E-12 __ 

l-10-+o_;;, ____ --1t---•-.6_1 __ E_-3_7_t-_1_.23_E_-3_7_+----'8 __ .3e=E .. -30:..:...-+--o_._ooe_ +_oo __ -+ ___ e_.65_E_-_oo _ _ -+_9--, 1_7_E_•()ol_-+_9_.1_7_E_•O-C_-+_ 4_.1 _ ~~.Q_I_ _ _ 4,82_E_+O_ L 

l-'-71'+0'---- - ----11--o_.OO..;.E=•-OO-:-+----=o.:..:.OO;.;;.;:;E_•OO:..:...+-=O;..:-OO=E--•00=-+-- 2:..:.22=E::..•..:OO-=----+--o.:.;·..:OO.:.;E:..•.:OO-=---+......::O.:..:.OOE=-•OO;..c._+-=2;..:.2;..:2.:,E_•oo:..:...+......:,-"·O:.cl=E..::c·OJ J __ 1.17E-02 -
t-72"-t-'OH=·-----+-J_.88_E-_,_7_1---'s_.50;._::E_-1..;8_+--...;:2:.;;.84=E'-'-1'-'0-+-_ _ 1._04_E:..·_1. _ _ -+ __ o.;.;·..;.OOE=•-=OO-'---+....:;o_;;.ooe;.;;..::;_+00_-+_2_-84_E_-1_0_•-·-1.~ )_. 49E-12 

73 OHlb\" 2.81E-16 3.99E-17 2.06E-09 O.OOE•OO O.OOE+OO OOOE•OO 2.06E--09 9.lBE-13 1.09E-11 
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A B C 0 E F 

74 Pb02 9 .01E-21 1.56E-20 8.0•E-13 4 .02E-09 O.OOE•OO 

75 Pd"' 6.97E-22 8 .19E-22 3 .20E-14 1.19E-12 0.00E•OO 

76 P0;3 7.19E-19 5.70E-19 2.94E-11 6.26E-07 O.OOE•OO 

77 Resin o.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

78 Rh
0
' 6 .74E-22 5.79E-22 2.99E-14 1.21E-1 1 O.OOE+OO 

79 Ru•l 1.00E-21 8."51:-22 4.37E-14 3.•1E--08 O.OOE+OO 

80 s- O.OOE+OO O.OOE+OO 0.00E+OO 1.48E+OO O.OOE+OO 

81 Si02 1.36E-19 e .llCE-20 3.51E-12 2.58E-06 O.OOE+OO 

82 SiO • 1.04E-31 7 .97E-32 4 .12E-24 l .39E-21 O.OOE+OO 

83 so, O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 1.SIE-08 

64 so ., 1.72E-18 1.38E-18 7.11E-11 1.33E-12 O.OOE+OO 

85 s,' 3 .e8E-22 2 .87E-22 1.38E-14 1.05€-11 0 .00E+OO 

l!8 Sucrose O.OOE+OO O.OOE+OO O.OOE+-00 O.OOE+OO O.OOE+OO 

67 rt• 1.12E-21 4 .47E-22 2.31E-14 2 .87E-10 0.00E+OO 

88 Zn' ' 4.18E-21 2 .28E-21 1.18E-13 8 .95E..07 O.OOE+OO 

89 IZ, .. J .O!lE-21 2.35E-21 1.21E-13 2.49E--07 O.OOE+OO 

90 I 

91 C-aoncnts ......,OUS ComD Solid C-D Gesoout 
92 U,,it 1101/L U>/ool LI,/doy Lb/day fflOl/l 
93 Total 3 .24E-20 2 .3SE-20 l .23E-12 6 .07E-07 O.OOE+OO 

94 r...11 ., 3 .24E-20 2.38E-20 1.23E-12 6.07E--07 O.OOE+OO 

95 Formate 4 .08E-27 1.53E-27 7 .91E-20 2 .•0E-12 O.OOE•OO 

96 Acetate 3.1eE-27 1.seE-27 8 .0•E-20 2.44E-12 O.OOE+OO 

97 GI\/COIIIIO 2.10E-2fi 1.JZE-26 6 .BOE-19 2.0SE-11 D.OOE+OO 

98 IOA 1.11E-2fi 1.2•E -28 6 .39€-19 1.94E-11 O.OOE+OO 

99 Citnl1e 1.02E-27 1.SJE-27 8 .44E-20 2 .56E-12 O.OOE+OO 

100 HEDTA 9.54E-2fi 2.ZZE-25 1.1-41:-17 3 .47E-10 O.OOE+OO 

101 EDTA 1.15E-2fi 2.BOE-28 1.44E-18 •.38E-11 O.OOE•OO 

102 

103 114d . Como I Aauollou, Rod. ColllP Solid, Roel . COW\p (I) 

10• Vnlt CUL Ci/&w Lb/cloy Ci/L Ci/dc,y 

105 Total 1.01E-18 1.Sl8E--08 5.32E-11 2 .24E.OO •.39E--01 

106 '"Am 1.37E-20 2 .67E- 12 1.72E-15 1.J2E-17 2.58E--09 

107 "'Am 8.94E-24 1.75E-15 1.93E-17 8.58E-21 1.68E- 12 

108 "c 5.58E-17 1.09E-08 5.39E-12 1.BSE-00 3.64E--01 

109 ,..,Co 1.83E-21 3 .58E-1J 6.98E-19 4 .82E-18 9.•1E•1D 

110 "'cm 1.47E-2• 2.88E-16 1.28E-20 6.01E-22 1.18E-13 

111 "'Cm 3.49E-23 8 .82E•15 1.aeE-19 1.42E-20 2.77E-12 

112 131Cs 2.96E, 21 5.781:-13 1.•7E-17 2.12E-1 5 •.14E-07 
113 I S,c , 1.0JE-22 2.01E-14 2 .55E-19 3.93E-20 7.69E-12 

114 '"Eu 2.13E-20 4.17E-12 3.40E-17 8 .14E-18 1.59E--09 

115 1cu 8.17E-21 1.21E-12 5 .47E-1 8 2.35E-18 • .SOE-10 
I HI 'M 4.0SE- 17 7.931:-09 1.82E-15 3.82E-10 7.•7E-02 
117 '"'I 1.55E-20 3.02E-12 3 .TTE-11 4 .SOE-13 8.99E--05 
118 "'NI 3.JOE-20 6.-4aE•12 2.51E-16 1.56E-18 3.0SE--08 
119 ~ ' Nn 1.08E-23 2.11E-15 6.61E-15 4.14E-21 8.10E-1 3 

120 -Pu 6.12E· 23 1.20E-14 1.541:-18 2.J•E-20 4 .58E-1 2 
121 ...,,u 8.•SE-22 1.65E-13 5.88E-15 3.23E-19 6.32E-1 1 
122 ""Pu 2.19E· 22 4.29E-14 4.16E-16 8 .38E-20 1.8•E-11 
123 ~•.,., 4.eOE-21 9.00E-13 1.93E-17 1.76E-18 3.•• E-10 
12, -•pu 2.32E-26 4.54E-18 2.54E-18 8 .BIIE-2• 1.73E-15 
125 '~sb 1.27E-20 2.49E-12 5.28E-18 1.21E-16 2.37E-08 
126 15 \ ~m 1.79E-19 J .49E-11 2.93E-15 1.19E-18 2.J•E-10 
127 '"'Sn 2 .0ZE-22 3.96E-14 7.68E-15 7 .71E-20 1.51E-1 1 
128 -,-. U •E-18 8.68E-10 1.39E-1• 3.38E-15 6.61E.Q7 
12'1 -·. 3.51E-20 8.87E-12 B.94E-1J 8.81E•15 1.72E-06 
1JI. -Th 3.29E-25 6.42E-17 1.29E-12 1.50E-23 2.93E-15 
131- 1.10E-23 2.14E-15 4.00E- 18 4.23E-21 8.27E•13 
132 -u 7 .TTE-24 1.52E-15 5.40E-16 2.96E-21 5.78E-1J 
133 ,~u 3.0SE-25 5.99E-17 8 .11E-1• 1.17E-22 2.28E-14 
13' ·~u 5.25E-25 1.0JE-18 3.50E-15 2.00E-22 3.91E-1• 
'-" -u 6.07E-24 1.19E-15 7.79E-12 2 .31E-21 4.52E-13 
1- 1 All radknJclldes In a• HOUO streams are ass1rned to exist as aoid oarticulate. 

G 
O.OOE+OO 

0 .00E+OO 

O.OOE•OO 
O.OOE+OO 
O.OOE+OO 
O.OOE•OO 
O.OOE•OO 
O.OOE+OO 
O.OOE+OO 
•.44E..01 

O.OOE•OO 
O.OOE+OO 

O.OOE•OO 
O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Lb/ ...... 
O.OOE+OO 
O.OOE+-00 
O.OOE+OO 

O.OOE+OO 
O.OOE+OO 

O.OOE+OO 
0 .00E+OO 
O.OOE+OO 

0.00E+OO 

U,/doy 
1.JOE-03 
1.66E-1 2 

1.85E-14 

1.BOE-0• 
1.831:-15 
5 .13E-18 

7 .56E-17 
1.05E,11 
9.75E-17 

1.JOE-1• 
2.09E-15 
1.71E-08 
1.12E-03 
1.19E· 12 
2.531:-12 
5.~ -16 
2.2•E-12 
1.SIIE-13 
7.JSE-15 
9.70E· 16 
5 .03E-1• 
1.98E-1• 
2.93E-12 
1.08E-11 
2.24E-D7 
5.87E-11 
1.89E-13 
2.0SE-13 
2.331:-11 
1.331:-1 2 
2.97E-09 

PROJ ECT: Wf P 
JOB NO .: 2•590 

CALC ND.: 2•590-WTP-M•C-FRP-00003 
SHEET REV: D 

SHEET NO.: C-33 

H I J 
4.02E-09 1.83E-12 2.12E-11 --1.22E-12 5 .56E-16 6.-44E-15 ~ - - - --
6.28E-07 3 .76E-10 4.35E-09 _ 
O.OOE+OO O.OOE•OO O.OOE+OO · ---:..=..-
1.21E-11 5 .52E-15 6.39E-1• 
3.41E-08 1.55E-11 1.79E-10 - --

1.48E+OO 
.. 

6.731:-04 . 7.79E--03 · ·· 

2.58E-08 1.17E-09 1.36E-08 
l .39E-21 6 .32E-25 7 .31E-24 ----
4.44E-01 ~-Q.2E-O• _ __ 2, J•E--03 
7 .24E-11 3.29E-14 3.81E-13 ... --1.05E-11 4 .79E-15 5.54E-14 
O.OOE+OO O.OOE•OO O.OOE+OO ·- · 2.87E-10 1.JlE-13 . 1.51E-1.L . 
6 .951:--07 3.16E-10 3 .65E-09 
2 .49E--07 1.13€-10 

I 
1.JIE-09 ·-

Total Coma 
LI,/dov MUday gl•ec·-

--.':"-
6.07E-07 Z.76E-10 3.19E--09 .. . . 
6.07E--07 2 .78E-1D 3.19E-09 - -------
2.40E-12 1.09E-15 1.26E-1• 
2.44E-12 1.11E~15 1.26E-14 
2 .0SE-11 9.37E-15 1.08E-13 
1.94E-11 8 .SlE- 15 1.02E-13 
2.561:-12 1.16E-1_~ 1.34E-1• 
3.47E-10 1.58E-13 : 1.82E-12 
4 .38E-11 1.99E-1 4 2.JOE-13 

; 
Total Rad . Cofflp (I) 

Ci/t CVdcsv U,/doy 
2.24E-09 •.39E--01 1.JOE..03 
1.32E-17 2.58E--09 1.68E-12 
8.58E-21 1.88E-12 1.85E-1• 
1.86E--09 3.S•E--01 1.SOE--04 
•.62E-18 9 .42E-1D t.64E-15 
6.00E-22 1.18E-1J 5.14E-18 
1.42E-20 2.78E-12 7.58E-17 
2.12E-15 4.1•E--07 1.051:-11 
3.94E-20 7 .71E-12 9.78E-17 
8.16E-16 1.59E-09 1.30E-14 
2.36E-18 •.61E-10 2.09E-15 
3.82E-1D 7 .47E-02 1.71E--08 
-4.SOE-13 6.99E--05 1.12E-03 
1.58E-16 3 .0SE-08 1.19E-12 
4.15E-21 8 .12E-13 2.54E-12 
2.35E-20 4.59E-12 5.91E-16 
3.24E-19 6 .33E-11 2.25E-12 
8.40E-20 1.64E-11 1.59E-13 
1.76E-18 3.•SE-10 7.38E-15 
8.89E-24 1.74E-15 9.73E-1& 
1.21E-16 2 .J7E-08 5.0JE-14 
1.J7E-18 2 .69E-1D 2.25E-14 
7.73E-20 1.51E-1 1 2.93E-12 
3.39E-15 6 .62E-07 1.06E-11 
B.81E-15 l .72E-08 2 .24E--07 
1.53E-23 3 ,00E-15 6.00E-11 
4.24E-21 8 .JOE-13 1.90E-1 3 
2.97E-21 5 .81E-13 2.08E-1 3 
1.17E-22 2.29E-1• 2.JJE-11 
2.00E-22 3.92E-14 1.J•E-12 
2.32E-21 4.53E-13 2.97E-09 
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A B C D E F G 

Tcible C-1 7 PJV11 Stream Report ! 
1 ··-- ---- -- - ... ···· ·-···-

PROJECT: WTP 

OB NO.: 24590 
CA LC NO.: 24590-WTP-M4C-FRP-00003 

SHEET REV: D 

SHEET NO.: C-3-4 

H I J 

·.::~ - ---... ·-Stream ~1N>e;7·-·· · .2... PJV11 . --- --·· - · -1- ... -------·· -sh;m- NA,.. , 

1.~-
4 HEPA discl,orgs 

' - --·---- -- -- --- . ·-
s Co11f t lo11 : MAQ- ~ - 0049 .aanf 

I ' -.. 
6 1111ft l>ot• I T i,..: 12/14/200!5 - 1 :42 :25 PM -··· . ---· 

ti.=~CM v3 .l\MRQ- 05 - 0049\MRQ._~ _~ 9A 
-

7 RUii l>oto Fila: Strecuns. csv ·- .. ·-· I I 

8 I i -- ... ----- -·-t 
__ _, 

- ---· ----- --
10 Varlabi• Volue U"its I .. . ·- --- · ··-----· .. 
11 Densltv 1.07E-03 alcm' does not include aolicii,iiaiie) I -· ... . --·-
12 Enthalpy -9 .30 E+-06 BTU/llr l I -- -·-

J!. ~•• Flow 1.85E+05 Lb/hr I ·- I .__ ___ _ -- -----
H 4 .44E +06 Lb/dav I --- . ---

GPM l(does not include sol":l,i~_!se) I 
------- ··-c=---· -15 Volumetric Flow 3.44E+05 --- - --- --------

16 4.59E+04 113/min l(does not include solid phase) -- --·· -

... ___ 
17 Molar Flow 6.44E+03 Lbmolnir I 

--- -· ·-- . . I- -- - · ---
18 Molecular Weight 2.87E+01 Lb/Lbmol ---- -- -
19 Pressure 9.33E+02 mbar I 

.. ---- -· - - -·•··•- .. ·---
20 Temperature 2.64E+01 C -- . ·--- ... -- - ··----- ---- · 
21 Na Molarity O.OOE+OO mol/L .. ---- --- - ---
22 loH 1.15E+01 oH -- ···-
23 Total TRU 2.20E-18 Ci/L -- --- -- . ·1-· 
24 Total Activitv 5.70E-15 Ci/L --·-- - --· - ·-25 -
26 Coll'IDOMllt Ac:1ueoua r~ Solid Co- Goseous (ll Total~ 
27 Ullit -ill Lb/aal Lb/ .-. Lb/-.. mal/L Lb/day Lb/ dav mt/day ;Jue 
28 Total 4.58E-09 6.ME-10 3.39E.01 2.90E-05 3.74E-02 4.44E+06 4.44E+06 2.02E• 03 2.3-4E+04 

29 An • 1.60E-21 1.44E-21 7 .13E-13 1.30€-11 O.OOE+OO 0.00E+OO 1.37E-11 6 .21 E- 15 7.19E-14 -· 
30 Al' 1.94E-17 4 .36E-18 2.16E--09 1.79E-09 0.00E+oO O.OOE+OO 3.95E-09 1.80E-12 2.08E-11 

31 As'' 7.05E-21 4.41E- 21 2.18E-12 9.12E-13 O.OOE+oO 0.00E+OO 3.09E-12 1.41E-1 5 1.63~:!.!_ 

32 g •l 1.17E-19 1.06E-20 5.23E-12 8 .60€-11 O.OOE+OO O.OOE+OO 9.12E-11 4.14E-1 4 4.80E-13 

33 9a•2 1.47E-21 1.69E-21 8.34E-13 1.1 SE-11 O.OOE+oo O.OO E+OO 1.24E-1 1 -~ 6JE- 15 6.51E-14 

34 Bt' 1.73E-21 3.03E-21 1.SOE-12 605E-11 O.OOE+OO O.OOE+OO 6.20E-1 1 2.82E-1 4 i 3.26E-13 

35 ca·2 1.23E-19 4.11E-20 2.0JE-11 7.75E-11 O.OOE+OO O.OOE• OO 9.78E-11 4.45E-14 i 5._15E-13 

36 Cd' 2 2.73E-21 2.56E-21 1.27E-12 4.69E-1 1 O.OOE+OO 0.00E+oO 4.82E-1 1 2.19E- 14 ' 2.53E-13 

37 ce'' 5.83E-20 6.81E-20 3.37E-11 1.44E-11 O.OOE+OO O.OOE+OO 4.81E-11 2.19E-14 2.53E-13 

38 er 3.27E-18 9.67E-19 4.79E- 10 1.40E-11 O.OOE+OO O.OOE• OO 4.92E-10 2.24E-13 2.59E-12 

39 co 9.50E-112 2.22E- 112 1.10E-103 O.OOE+OO 0.00E+OO 0.00E+OO 1.10E-103 4.99E-107 I 5.78E-108 

40 co, 1.17E- 16 4.31E-17 2.13E-08 O.OOE+OO 3.62E-16 6.58E-08 8.71 E-08 3.96E-11 4.58E-10 

41 co.-2 1.55E-17 7 .77E-18 3.114E-09 1.57E-09 O.OOE+OO O.OOE+OO 5.42E-09 2.46E-12 2.SSE-1 1 --
42 Cr+l 4.6BE -19 2.031:- 19 1.D1E- 10 3.65E-11 O.OOE+OO O.OOE+OO 1.37E-10 6.23E-14 7 .21E-13 

43 cu·2 2.70E-2 1 H3E-21 7.10E-13 4.89E-12 0.00E+OO O.OOE• OO 5.&0E-12 2.SSE-15 2.95E-14 

44 F 1.54E-18 2.44E-19 1.21E- 10 2.54E-10 0.00E+OO O.OOE• OO 3.75E-10 1.71E-1 3 1.97E-12 

45 Fe3 8.38E-20 3.91E-20 1.93E-11 1.84E-09 O.OOE+OO O.OOE+OO 1.86E-09 8.45E- 13 9.78E-12 

46 H20 4.SSE-09 6.84E-10 3.39E-01 O.OOE+OO 5.26E-04 3.9 1E+04 3.91E+04 1.78E• 01 2.06E+02 -
47 H20 (b) 0.00E+OO O.OOE• OO O.OOE• OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE• OO O.OOE• OO 

48 H' 3.27E-12 2.75E-14 1.36E-05 0 .00E+OO 0.00E+OO O.OOE+OO 1.36E-05 6. 19E-09 7.17E-08 

49 HCL 0.00E+OO O.OOE+OO 0.00E+oo 0.00E+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

50 HC03- 1.61E-21 8.20E-22 4.06E-13 9.36E-28 0.00E+OO 0.00E+OO 4.06E-13 1.8-4E- 16 2.14E-15 

51 H2C03 O OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO 

52 HF O.OOE+OO O.OOE+OO O.OOE+-00 O.OOE+OO 0.00E• OO O.OOE+OO O.OOE+OO 0.00E+OO 0.00E• OO 

53 Ha·2 2.63E- 15 4.74E-15 2.35E-06 2.90E-05 O.OOE• OO O.OOE+OO 3.14E-05 1.43E-06 1.65E-07 

54 HN0 3 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E• OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

55 K' 6 .72E-18 2.19E- 18 1.08E-09 3.59E-11 O.OOE+OO O.OOE+OO 1.12E-09 5.09E-13 5.89E-1 2__ 

56 La'' 7.SOE-22 B.70E-22 4.30E-13 2.17E-11 O.OOE• OO 0.00E+OO 2.21E-11 1.00E-14 1.16E-1 3 

57 u· 1.01E-19 5.88E-21 2.91E-12 5.37E •12 O.OOE+OO O.OOE+OO 8.28E-12 3.76E-15 4.36E-14 
58 Ma' 2 2.23E-20 4.52E-21 2.24E-12 1.60E-11 0 .00E+OO 0.00E+OO 1.82E-11 8 .28E-15 9.58E-14 

59 Mn'' 2.42E-20 1.11E-20 5.49E-12 1.69E-10 O.OOE+OO O.OOE +OO 1.75E-10 7.93E-14 9.18E-13 -
60 Mno; O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 0.00E+OO 0 OOE+OO O.OOE•OO O.OOE +OO 

6 1 N, 4.77E-14 1.11E-14 5.51E-06 O.OOE+OO 2.92E-02 3 37E+06 3.37E+06 1.53E+03 1.78E• ~ ·-
62 Na• 2.12E-16 4.06E-17 2.01E-08 2.83E-09 O.OOE+OO O.OOE+OO 2.29E-08 1.04E-1 1 1.21E-10 

63 NH3 1.44E· 13 2.05E-14 1.01E-05 O.OOE•OO O.OOE+OO O.OOE+OO 1.01E-05 4.61E-09 5.HE-08 -- .. 
64 NH•+ 1.07E- 14 2.05E-14 8.01E-07 4.12E-23 O.OOE+OO O.OOE+OO 8.01E-07 3.64E-10 .•. ~.21 E-09 
65 Ni"' 3.88E-20 1.90E-20 9.41E-12 7.54E-11 0.00E+OO O.OOE+OO 8.48E-11 3.86E- 14 4 46E-13 -- ------
66 NO 5.74E-37 1.44E-37 7.11E-29 0.00E+OO O.OOE+OO O.OOE+OO 7.11E-29 3.23E-32 3.74E-31 

67 NO, 8.42E-50 3.23E-50 1.SOE-41 O.OOE+OO O.OOE+OO O.OOE +OO 1.60E-41 7 .27E-45 8.42E-44 -
68 NO.; 4 .21 E-17 1.62E-17 8.00E--09 7.09E-10 O.OOE+OO 0.00E+OO 8.71E-09 3.96E-12 4.58E-11 
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1-6"'9::+N.:.:0::.'''-. ----t--7:-.4::-0::E:--1-:-7:----t--3-:-·-:-83::E::---:-17:--t--1 _.90-=E-O_B_ r--:5-;.4::7-;:E:--1::0:-r---:O:-.OO=E:-•::OO:--t-:-o:-.0:::0::E:-•-:::0:::0-1_-:-1-:::.9:::5::-E-;-O::B:--r ·-·~-87E-12 
1-7.:..;0~0:,,'----- t--1_.54'-E'--1_4_-t-_4_._11-:E:---15_-t----"2"'.0-"-3-"E-0--'-'-6- t---:O:-.O-:Oc::E:-+c:OO:--t---:7:-. 7-:5::E:--0-:-3:--t-:-1:-.0:-:2::E:-+:-::0-:-6-i-:-::1.--:0:-::2E-::::+:-0_6_1 __ 4,"-'.6:..:6-=Ec....:+0_2; _ .. 5.39E+03 __ 

l-'-71'-+'o=-------t--o:-.o:-o::E:-+oo-:-:---t-O-:-O-::::O:::E::-+-:-o::-o-j __ o._o_oE-:-+o_o_r--:2:-.6::2::E:--1::0:--r--:o:-.OO=E:-+-:-OO:--t-:-o:-.O::O::E:-+-:0-:-0-1_-:-2-:.6::2-::::E--:-1::0-t-_1.;....1c..c..9~:.1~ _ 1_. ~ ~~ 
l-'-'72=+0a.;H.;...· ____ -+_ 1_.2_4_E_-1_6_-f-_1._75_E_-_17_+-_8_.6_8_E-_0_9_ t-:-6_ .• _8--:E:--0_9_t--:o_.OO=E:-+.,..oo,--r_o_.o_o-:E:-+-0_0-1 __ 1_.s_2_E-_o_a_ t-_6_.8_9_E_-_12 _ _ 7 .97E-11_ -· 

. __ 1.03E-10_ 

1-7.:..;3'-f-"O"-H".:l(b:,>r_· ---+--1_.8_7--:E:--2:-5-+--:2--:.6_5-=E--:-2-:-6--lt--1 :..:·3.;...1 E~--1_7-i_::-6.,-92:-:E::---:-31:---t---:0-:.00:-:--::::E_+OO:-::-+---:-o._oo:-:E::-+--:0-::-0-i--1 . ..,.3=-1 E=---17:--+-- 5'--'.:C..96C.CEC..-;c2.:.1 6.SOE-20 
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76 PO "' 7.92E-19 6.28E-19 3.11E-10 4.47E-10 O.OOE+OO O.OOE+OO 7.57E-10 3.44E-13 

1 

_ 3.98E-12 

~ :;;n ~~~~~ii ~--~~~:~ ~--~~i~~ ~ --~~~:~ ~ ::~~~ ~:~~~:~~ ~--~~i~~i ~-_<:,i~ ~-_:i~~f--
79 Ru·' 1.1oe-21 s .J1E-22 4.61E-13 1.2JE-11 o .ooe+oo o.ooe+oo 1.21e-11 5.78E-15 I s .69E-14 

1-e:co:;..i.:s'--.. ----- J--o_.o_o_E_+o_o_+--_o_.o_o_E_+_oo_+-_o_._oo_E_+0_ 0--1t--3-·s_1""E,..-2....,a_J-_o_.o_o_E_+0_0_+--_o_.o_o...,e_+o_o-t __ J ._s_1E_-_2_e_ ~ __ 1.s1 E-J 1 _J __ 1.9JE-Jo . 
81 Si02 1.50E-19 7.SOE-20 3.71E-11 4.46E-10 0 .00E+OO O.OOE+OO 4.BJE-10 2.19E-13 1 2.54E-12 

1-8~2:..+:S~iO~,.~~----t--'-7-.8,...S~E,...-3::-:2:---t--6::-. .,..o4::-:E::---:-32:--t----"2.;....9.;...9E.::::-~2.;...3--lt-c:7--:.9::1-;:E-:·1::-:8:--t---:O-:.OO=E:-+o::-O::--t---:o:-.OO=E:-•-:-0::-0-1_-:-7 . ...,9-:-1E=--:-1:-8-~--=3.:..:·5:...;9~Ec.:-2~1,_ i 4.16E-2~---
83 SO, 1.21E-52 8 .45E-53 3.19E-44 O.OOE• OO O.OOE+OO O.OOE+OO 3.19E-44 1.45E-47 ; . )

0
68E-46 

84 so;' 1.89E-18 1.52E-18 7 .50E-10 1.61E-10 O.OOE+OO 0.00E+OO 9.11E-10 4.14E-13 : •.79E-12 - --~-- --
85 s,•2 3.95E-22 2.89E-22 1.43E-13 6 .44E-12 O.OOE+OO O.OOE+OO 6.59E-12 2.99E-15 3.47E-1• 

l-"''-+"''------f-=c'-:"-';.:;_-+-_;:;-:-:-:::-:-:--t---'-'-'.;;..::::...;....;;_-t--:--:-:-=---::-=--+--:--::-:-::::--:-:--l--::---:-:-=--:-::--+-::--:-:::--::--:-+--=-==--=-1 --
l-"'86:.i,:S:.:ucro;;;:..::.:'::..e ___ +--=O.:.;.O:...;O_:E_+.;;_OO.;_+--O'-'.O-'--O'--:E=-•.,..oo=-+....;;.;o.c:.oo.;;_E=-+o.;...c.co'--t---:o--:.O:c:O-::E:-+O-:O:---+---:o--:.OO-::-::E,-+O.,..o:--t---:o:-'-.O'-:O~E,...•...:.o.;...o-i_ o.,.. . ...:.o.:..oE;;;.+_o-::0_1-..:0:..:.00=Ec...+O;:.;O:....._+--....:Oc·· .. oo=-E•OO 

87 Ti' ' 1.23E-21 4.93E-22 2.«E-13 2.73E-12 O.OOE+OO 0.00E+oO 2.98E-12 1 35E 15 1.57E-1• 
88 zn·' 4.61E-21 2.52E-21 1.25E-12 2.00E-11 0.00E+oO 0.00E+oO 2.13E-11 9:68E-:,-5-t---'-, '"'_ 1-'-2C:.E-.;...1...:.3--1 

i-:.89~Z.:.•-·-----+_,;3;...4.;.;0:.:E;..-2;;.1'--+--2;;.·.;.59.;.;E;;.-.;;;2.;.1 ...; __ 1_.2_8_E_-1.;;2_ ..... _ • .;...·".;.;8;.;E;..-1.;.;o.;_+-.;.;o_.o_o.;;E;_+o.;;_o.;_-+-.;.;o_.oo=E:..•.;.O.;.O~-.;.•;.;·•..:;s.;;;E-.;.;1.;.0_1--=2:..:.·°"= E:....-1:..:3:_+-- 2.36E-12--
90 

1-9-'-1 +-1c--:----,nt-,--+1......_-,--,us-c--=---+-------;,-----r:So:-:,lid~coma:---t"Gosa::--ou-,--1------t.:T:--ot:-11-:-l-:c-:----;------_,_ _____ __, 
------

92 IJlllt -1/l lb/o,al lb/d,ay lb/cloy ,-1/L lb/day lb/d,ay Mt/day g/HC 

l--'--93+T.;.•t:...;Cll;,,-----tl--7,,.._a2..,e;--1 .. 9_1-..,.5 . ..,.7,,.,5E,..-.,..19,_t--,,2~.8-:,•~E--:,1.,,,0-t--:2:,-.2::-4,::E-:,--0,:-9-f--:O:"'..OO~E-:,+OO~-;--o,,..00€~-•00,,.,,..-+--,,2 . .,,5.,,,2E~-.,,,o,..9• ·- 1.15E-12 
94 C,0 ., 7.82E-19 5.75E-19 2.84E-10 2.24E-09 O.OOE+OO 0.00E+OO 2 .52E-09 1.15E-12 

1.33E-11 --
1.33E-11 

l-"'95:.+:.F-=o:..:rm:..:.•:ct.;.e ___ t-...:3.;....4...:7..::E;...-3;...1.;_+--_1...:.3.,..0'--=E=---31,:-+--::-6.-::4-::-4E;;;.·-=2.,..3-,l--::3-'--.08-::E--1--:9- t--::o-=.OO-=E_+OO:-::--+--:o_.o-:o-::E'-+0.;...0_+-......;..3.'-'-0-'-8E;;;.-.;...1.;;_9-,1--=, .:..·•:..:o-=Ec.:-2=2;__+-__;_1 :~.2E-21 
96 Acetate 2.69E-31 1.32E-31 8.55E-23 3.13E-19 0.00E+OO O.OOE+OO 3.13E-19 1.42E-22 1.65E-21 

·-
97 Glvcolate 1.79E-30 1.12E-30 5.54E-22 1.54E-19 O.OOE+OO O.OOE+oo 1.54E-19 7.02E-23 8.13E-22 

l-"'98:.+:.ID::;A:_ ____ t-...:9.;....1;.:5;.;E;...-3;...1.;_+---1--' . .:.;02:..:E,..-3-'-0'-+---'--5.:...;0.;;_3;;;.E-..;.2..c2-,l--::3-'-.9-::3-::E--1-::9_t--::o-=.O-::O-::E_+O-:-O'--t--o_.oo--:-::E'-+0-0_+-......;..3.-9.:..3E;;;.-.;...1.;..9-,l--'1.:..:-7..:9::;E:...;-2:.:2;__~ 2.07E-21 
99 Citrate 8.JSE-32 1.34E-31 6.64E-23 3.37E-19 0.00E+OO 0 .00E+OO 3.37E-19 1.53E-22 1.77E-21 

1-'-a.+--- ---+------+-,-=-,:----t---:-=-,:---lt--c:--:=--=-t---=--t--:-c-::---r--==-=--+-~==~-+---'--'- ·-
l-1"'0-"-ol-H-'-E_D_T_A ___ -+-_3_.9_2_E_-3_1_+-_9_._1 O-:E:--3_1 ___, __ 4._S_o __ E-_2_2-t-_2_. 7_6-=E_-1_s_.-_o_.oo __ E_+0_0_+----:o_.o--:o-::e:-+0_0.,......-r--,-2 . .,.1.,..1e __ -_1_9 _ _ -· 1.26E-22 1.46E-21 

~1:.:D:..:.1J_;E:.;D;.;T.;.A;._ ___ '""""_•;..-7;..1;.;E;.;-3;;.;2;.....+--1--'."'-15;;.;E.;.;-.;.3.;.1...,._.;.5·-6.;.8.;;;E•-2_3 ...... l--2-.9'-7-E;..-1.;;9_'"""".;;o.;.;.00;..;;.a;E.;.+O.;.O;.....+-..;o ... o;..;o.;;E;_+O_o __ ..._...;;;2·;.;.9.;..7e;;.-..;1.;.9 ..... ,_...:1.:..:.3:..:5..=E:..:-2:.:2:_-1-_:1.56E-21 
102 l I 

103Rad. eo- l"-ous !lad. Coffill Solids Rad . Co11111 (1 l Total Rod . ComD (1) 
104 Utllt Ci/L Cl/tl.v lb/day Ci/L Ci/""" lb/d,ay CVl Cl/day Lb/day 
105 Total 2.JSE-15 4.39E-06 2.20E-07 3 .JSE-15 6.28E-06 1.45E-07 5. 70E-15 1.07E-05 3.SSE-07 

106 " 'Am 1.51E-20 2.82E-11 1.81E-14 1.64E-18 3.08E-09 1.98E·12 1.66E-18 3.10E-"09 2.00E-12 

107 '"Am 9.84E-24 1.84E-14 2.04E-16 1.33E-22 2.49E-13 2.75E-15 1.43E-22 2.67E-13 2.95E-15 
1oe "c 3.08E-16 5.76E-07 2.85E-10 1.16E-16 2.17E-07 1.07E-10 4.2•E-16 7.93E-07 3.92E-10 
109"°Co 2.02E-21 3.78E-12 7.37E-18 1.81E-19 6.62E-16 1.83E-19 6.69E-16 

110 243Cm 1.62E-24 3.04E-15 1.33E-19 2.30E-21 4.JOE-12 1.88E-16 2.30E-21 4.JOE-12 1.88E-16 

111 " 4Cm 3.84E-23 7.20E-14 1.96E-18 5.22E-20 s .nE-11 2.66E-15 5.22E-20 9.78E-1 1 2.66E-15 
112 "'cs 1.38E-16 2.SSE-07 6.SBE-12 3.72E-17 6.96E-OB 1.77E-12 1.75E-16 3.29E-07 8.3•E-12 
113 •~eu 1.13E-22 2.12E-13 2.69E-1B B.73E-21 1.S•E-11 2.07E-16 8.84E-2 1 1.66E-11 2.1DE-16 
11• '~Eu 2.JSE-20 •.40E-11 3.59E-16 9.•SE-19 1.77E-09 1.45E-14 9.69E-19 1.82E-09 1.48E-1• 

6.79E-2 1 1.27E-11 s.nE-17 1.40E-1 9 2.62E-10 1.19E-15 1.47E-19 2.75E-10 1.25E-15 
116 H 1.88E-15 3.53E-06 8.10E-13 3.00E-15 5.63E-06 1.29E-12 4.89E-15 9.16E-06 2.10E-12 
117 '"'1 9.38E-18 1.76E-08 2.19E-07 6.0SE-18 1.13E-08 1.42E-07 1.S•E-17 2.89E-08 3.61E-07 
1181"'NI 3.6•E-20 6 .81E-11 2.64E-15 3.15E-20 5.9DE-11 2.29E-15 6.79E-20 1.27E-10 4.93E-15 
1191wNo 1.19E-23 2.23E-14 6.99E-14 1.34E-21 2.52E-12 7.87E-12 1.36E-21 2.54E-12 7.94E-12 

6.74E-23 1.26E-13 1.62E-17 6.38E-21 1.l9E- 11 1.54E-1 5 6.44E-21 1.21E-11 1.55E-15 
9.32E-22 1.75E-12 6 .20E-1 4 5.65E-20 1.06E-1 0 3.76E-12 5.74E-20 1.08E-10 3.82E-12 

1221""Pu 2.41E-22 4.52E-13 4.39E-15 1.49E-20 2.79E-11 2.71E-13 1.51E-20 2.84E-11 2.76E-13 
12Jl"'Pu 5.07E-21 9.49E-12 2.03E-16 4.00E-19 7.49E-10 1.SOE-14 4.0SE-19 7.59E-10 1.62E-14 
1241'"'Pu 2,SSE-26 4.79E-17 2.68E-17 1.37E-24 2.57E-15 1.«E-15 1.40E-24 2.62E-15 1.47E-15 

UOE-20 2.62E-11 5.58E-17 5.BOE-19 1.09E-09 2.31E-15 5.94E-19 1.11E-09 2.37E-15 
1.97E-19 3.69E-10 3.0SE-14 7.02E-18 1.32E-08 1.10E-12 7.22E-18 1.35E-08 1.13E-12 
2.23E-22 4.17E-13 8.10E-14 2.72E-21 5,09E-12 9.88E-13 2.94E-21 S.51E-12 1.07E-12 

128 -s, 4.81E-18 9.00E-09 1.4•E-13 1.80E-16 3.36E-07 5.37E-12 1.84E-16 3.4SE-07 5.51 E-12 
1291..,-c 3.87E-20 7.26E-11 9.44E-12 4.17E-1 9 7.B1E-10 1.02E-10 4 SSE-19 8.54E-10 1.11E-10 

3.62E-25 6.78E-16 1.36E-11 •.•SE-23 8.33E-1• 1.67E-09 4.48E-23 8.•0E-14 1.66E-09 
131 1·-u 1.21E-23 2.26E-14 5.17E-15 3.64E-21 6.82E-12 1.56E-1 2 3.65E-21 6.B•E-12 1.56E- 12 

8.57E-24 1.61E-1• 5.70E-1 5 1.89E-22 3.54E-1 3 1.26E-13 1 9B E-22 3.71E-13 1.32E-13 
133,•~u 3.38E-25 6.32E-16 6.45E-1 3 •.SSE-24 8.52E-15 8.69E-12 4.BBE-24 9.1SE-15 9.34E-1 2 

5.78E-25 1.08E-15 3.69E-1• 6.25E-24 1.17E-1 4 3.99E-13 6.83E-24 1.28E-14 4.36E-13 
6.69E-24 1.25E-14 S.22E-11 1.07E-22 2.0lE-13 1.32E-09 1.14E-22 2.13E-13 1.40E-09 

136 1 AH radionucl ides in gaseous streams are assumed to exi•t as solid c,articulate . 
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- . --- I --·· 
-·--+--- ----+--·-

i-,;.1 .. o+V'--'ar,=·•c::b""l•'----+--V-'-o~lcc.uec..--;---'-V-'-'Rih'-'. ;.---1fc------c-~ ~ . ___ __ ___ _ 
1-11'-+"0;.;:e;;.;n.a.sitvCL... ___ l-_1"-.0;;.;3;.;;E:;..-0;..3'--+---"'='cm .. ·_'_."'dc::oe=s not indude solid ohasel 

. j ------- ----- -- - --+!----·-- ---- -· -
-------t-- ··------- - -----+-- ----

12 Enthalpy -7.39E+05 BTU/hr 
l-"'13;+.M7 a-a.s--=F+low---+---::2,-_ 1c-:1-::E""+704-:-+--.,-lb,../hr:---+----+--- - --··- t------+- -... ------+------<-·---- , 
i-,-14-,+-- - ---t---::5:-c_0:-:6-::Ecc+-::-o::-5-t---:L-:-b/-:-d-:--a-y-1-----;------;,--· -·----- - ·-·· - ··----- --+-- - ----- . --
i-,--,+..,...,..--,..,.-=:--t---c--::-:-::,--::-.,--t--::='!'---1"'7"---..,--:-c,---::-:--:·- - -- l--- --,... - ____ .......______ {--- - ---- · 

15 Volumetric Flow 4.08E+04 GPM does not indude sol_i~•e) j , 
16 5.45E+03 tr/min doesnotindudesolidoha-&e71)+---· · ·-: ----~,--- -·--+---- ··· ·>----·· ·--

1-17-+M-,-ol..,.ar--,F'""1ow-- -l--::7,-_34"""=E"'"+-,-02-,-+---,-Lb.._m"'"o1"'/h"-r-1=="-·-'--.--=-'-'-ir--···---- ---- ---;-, - ----+-- --- -+- - ·
l-'-18-+M'-olecul=-'-a;;,,;r.;,.W_e_ig_h_tl-""2"'".e"'"1"'e"'"+""o""1 -t-Lb/L='-bm=ol,;._+-- ---+--· - -----1---- - r------- ---+-----·-+---- -·

l-"'19;+.P:-r:..."";..:...u...;re....;..;.;..;:._+---:8'-:_g=-1c::E:--+-::-02:::-+--=-'-m=:'b'-ar=-f-----t- - ---- +---- ---<1-----+-- ---- - --+---- --+--- -
~20,-t:T:-e-m-,pe-,a-tu-,-.--t---=2,..,_s=-=2c::E:-+-=-0"'"1 --;----=c=---+------+------ - - · ---~---·------+-- ---+-----
i--c-21'-tN.,-a...,M~ol-an..,,itv---+--,o""'.o:-:oc::E:-+-=o-=-o--;---m-ol:-::/L--+-··----..---- ····- -----+-- · ·---------+- ·
~22-+o-,-1H,---~--+---=2""'_2=-4c::E:-+-=o-=-o-+--P...,H-,--+-- ----r-- -------1------ -- ----.---- ·--+------· •---- -

i--c-23---¥.:T:-o-ta-:-l-:T-:R,-,U---+-5:-_3"'0'"'E:---14.,......-+----,C!c'!"il\.-,--+----- -;----------+--- - ----+----~--- -----,1----- -+----·- -
-24e+.T:-o-ta-:-1--:A'-cii-,-,v..,,ilY--+--1:-,7=-6ccEc---:-1,-1 -t---,c,-,~""'L--f---- .. - -+------1-- . . ---+----·· .. -· - - - - . --+-- ··
t--:,,25:::+---'-----+------------,--- -· - ~---·--+-- - ----+----- +-------+------t--··-

26 eo-rrt A......,us r=- , Solid ComD l.ueous Cl l Totol t:-
27 V11tt mol/L Lblaal U,/....., Lb/....., IMI/L Lb/dav Lb/""" mt/day glue 
28 Total 2.94E-09 4.43E-10 2.60E-02 6.92E-05 3.59E-02 5 .06E+05 5.06E+05 2.30E • -02 2.66E • -03 

i-=-29:;+A.,.la._· _ ___ --+__;2:;;., 7;.;6:.:E=-·c::.23=-+---"'2 ·..:.4.::.9E=..·;::.2.::.3 -4--'-1 ·:.c4.::.6E=---'1.;,.5 --l--'-7;.:;.6.;,.7:E·..:;0..:.8--.1--..:.0:.:. 0..:.0:E_•O;;.;0;__l-..:;o.:.;. 0:.:O-=E:.• -0.::.0=--...;7..:., 6.::.7c:E=--0.::.6=-+-_::.;3 . ..:.4.::.9E=-·..:.1..:....1 4. 04 E-1 0 
30 At' 3.34E-19 7.52E-20 4.42E-12 4.00E-06 0.OOE+OO O.0OE • -00 4 ,00E-06 1.82E-09 2.10E-08 

31 As 03 1.22E-22 7.61E-23 4.47E-15 8.05E-09 0.OOE+0O O.00E+0O 8 ,05E-09 3.U E-12 I _ _ 4.24E·11 

32 s•' 1.87E-19 1,69E-20 9.91E-13 7.10E-06 0.OOE+0O 0.O0E • O0 7.10E-06 3.23E-09 3.73E-08 

33 Ba•' 2.54E-23 2.91E-23 1.71E-15 2.0-4E-08 0.0OE+OO 0.O0E+O0 2.04E-08 9.28E-12 1.07E-1 0 

34 Bi'' 2.99E-23 5.21E-23 3.06E-15 1.85E-07 0.0OE+OO 0.O0E+O0 1,85E-07 8.41E-1 1 9,73E-1_~ 

f-3"-'5"-+-'C;.;;a'-''-----+-6_.o_a_E_-_15_+--_2_._03_E_-_15_+------'1,-'-19-"E"--0-'-7_+-_4._8_3E_-0_8--II---0._0_OE_+_o_o_ l-_o_.oo_E_+O_0_l-_1_,6_8_E_-0_7_-_7..:.·.::.63:.:E=-·-'-'11 ___ 8.83E-10 __ 
36 Cd'' 4.71E-23 4.42E-23 2.59E-t5 8.J0E-07 0.00E+OO 0.OOE+O0 8.30E-07 3.TTE-10 4.37E-09 

l-'-'37'--t'C~•-·'-----+-6_.7_8_E_-_14_+-_7_._93_E_-_14_+--_4_._66_E.;,.-06_-1 __ ,._46_E_-0_8--II---0._OO_E_+O_o_l-_o_.oo_E+_o_o_+-_4_.6_7_E_-o_e_+-_2:.:·cc12=E~-0.::.9~ -- 2.48E-01!__ 
38 c 1· 8.32E-14 2.46E-14 1,45E-06 3.73E-15 0.OOE+O0 0.OOE+OO 1.45E-06 8,57E-10 -+-7-'-.8'-0E_-0_9__, 

f-3""9-+C_o _ ____ t-_o_.o_o_E_•_oo_+-_o_.oo __ E_•_oo_+--_o_.o_o-'E'-• 0_0-1_0_.o_o_E_•_o_o--11---o._oo_E_•0_0_1-_o_.oo_E•_o_o_t-_o_.o_o_E_+_oo_+--'o"'".oo= E~•-'-'-oo ·--+--'o"'.o'-"o-"E_•o:.:o'--1 
40 CO, 7,01E-18 2.58E-18 1.51E-10 0.00E+O0 4.76E-15 1.03E-07 1.03E-07 4.67E-11 5.41E-10 

41 co;' 4.07E-16 2.04E-16 1.20E-08 1.38E-10 0.00E+OO 0.00E+00 1.21E-08 5,SOE-12 6.37E-11 

42 Cr' 4.83E-15 2.10E-15 1.23E-07 7.39E-08 0.0OE+OO 0.O0E+O0 1.97E-07 8.96E-11 , 1,04E-09 

f-4-'-3'-+c~u"'"· 2 
____ -+_4_.s_7_E_-2_3_+--_2_._4e_E_-_2J_+--_1 __ ,._sE_-_1_5 -1--s._1_4E_-0_9--11---o._oo_E_•_o_o_1--_o_.o_o_E_+0_0_+-_5_.1_4_E_-0_9_+-_2~.'-34-'e~--'12=-..,:--'2. 10E-1 1 

44 F 9.70E· 13 1.54E-13 9.03E-06 6.78E-14 0.OOE+OO 0.OOE+OO 9.03E-OB 4.11E-09 4.75E-08 

45 Fe'' 1.GBE-14 7.84E-15 4.60E-07 3.04E-06 O,OOE+OO 0.OOE • OO 3.SOE-06 1.59E-09 : 1.84E-08 

46 H,O 2.93E-09 4.40E-10 2.59E-02 O.O0E+00 3.48E-04 3 07E+03 3.07E+03 1.40E+00 1.62E+01 

f-4_1-+H~'-O"'"(b_) ___ -+_o_.o_o_E_•_oo_+-_o_.o_o_E_-+_o_o--;-_o_._oo_E_+0_0-1_0,... . .,.oo...,e_+....,o_o--11---o._oo_E_•_oo_-;--_o_.o_o_E_• 0_o_t-_o_.o_o_E_+_oo_-t-_o_.o_o'"'E"'"+""o""o--1_0.00E +oo 
48 H' 4.00E-15 3.37E-17 1.98E-09 O0OE+O0 0.0OE+OO O,0OE+O0 1.98E-09 8.99E-13 1.04E-11 

49 HCL O.0OE+O0 0.00E+OO 0.0OE+O0 0.0OE• O0 0.OOE+0O O.0OE+00 0.00E+OO O,00E+00 0.00E+00 

50 HCO3- 2.12E-14 1.0BE-14 6,33E-07 7 .68E-29 O,0OE+OO O.OOE+0O 6.33E-07 2.88E-10 3.33E-09 

51 H2CO3 O.O0E+0O 0.0OE+OO 0.00E+OO O.0OE+O0 0.00E+OO O.OOE+OO O,0OE+OO 0.00E+00 0.00E+O0 
52 HF O,OOE+0O 0.OOE+OO 0.00E+OO 0.O0E+O0 0.0OE+OO 0.00E+OO O.OOE+OO 0,00E• OO 0,00E+O0 

53 Ha•' O.OOE+0O 0.O0E+0O 0.OOE+0O 3.44E-06 0.0OE+OO 0.00E+OO 3.«E-06 1.58E-09 1.81E-08 

54 HNO, O.OOE+0O O.OOE+0O 0.0OE•OO 0.O0E+O0 0.0OE+OO 0.OOE+OO 0.O0E+OO 0.00E+00 O.OOE+O0 

i-.a.55:;+K.;,.·-----l--5_,J_J_E_-_14 ___ 1._74_E_-_14_+--'-1 . .;;.0;c.2E=--06-'-'--1--2-_4_5E_-_2_3--ll--o._o_o_E+_o_o_l-_o_.o_o_E_+oo_-+_,.,;.'0_;2;..E_-0_6_+-_4.:.;·.::.64.:.;E:_·.;.10=--! 5.37E--09 
56 La' 1,31E-23 1.51E·23 8.89E-16 7.63E-08 O.0OE+OO 0.OOE • OO 7.63E-08 3.47E-11 4,01E·10 

i-=-57'-+L""i'-c::-----t-...,1_.2,..,9:-::e:---1J:-+--1:-.-::41-:E:--.,.1s,.......+-'-"·""3,;;.sE=-.o.,;.1,;._+-4·_4_9E:--0_1-t1---o._0_0Ecc.•-0_0_1--_o_.o_o.c.E_+oo-'---+-e'-.accec..E:.-0_1_+-- 4-"_.::.04.:.:E=--..:.10=-- 4.s1E-0s 
1-"-se"+M""IQ._·,,.• ----+--3_.a_s_E_-2_2_+--_1_._a_1 E_-_23_+-_,._·.;;.5,;;.9E""--1_s-f _ _ 4._9_1 E_-0_e--11--o._oo_e_+_oo_-+_o_.o_o_E_•oo_-¼-_4_.9_1_E_--0a_-1---'2CCC.=23;;.;E=-·-'-t 1-'--+--"'2.=59E-1 o 

59 Mn•' 4.17E-22 1.91E-22 1.1 2E-14 3,98E-07 O.O0E+OO 0.OOE+00 3.98E-07 1.81E-10 2.10E-09 __ 

i-=-60"+.M':-'n-'O'-',,_· ----+--:o_.o,..,o-::E:-•-::0-:-0-t_o,.. . .,.oo:-:E:-•-::O-:-O-t-O"-',..:.00::;,:E=..•..:;0c::O-f- o_._oo-:E:-•-0_0--11--'-0:..:..0.:c0:cE•_OO_-+_o...;.OO.,;.;:.E_+00;..:...-+.......:0.;,_.0:..:0.c,E:-• -OO_+-_;O::.:.,0::.;O:..,E:•:.::O.::.0 0,OOE+O0 . . 
61 N, O.O0E+OO O.O0E+00 O,00E+0O O.0OE +OO 2.81E-02 3.88E+05 3.86E+05 1.75E+02 2.03E+03 1----t-~-----t-------;----::----t--'-=--1------11------t------+-- ---+-~ =c.....c..::. .. 1-=.c=-.c. .. . 
62 Na· 5.1 5E-12 9.87E-13 5.S0E-05 7.31E-12 0.00E+OO O.O0E+00 5.B0E--05 2.64E-08 3.05E-07 

i-..:.,63;;.+N_H_3 ____ -+_ e_,0_7_E_-_16_+--_1._1_5E_-_16_+-....::.6,"-7-"4E=-·..:c0.::.9--1_0_;._oo_E_+_o_o--<l--.:.0.:..:.O.:.0E::.•_o;;,,;0_1--.,;.0,;.;.0_;0::.E_+0;..0;__~-6:.;.. 7_4.:.E_-09_-l-_ 3::.;·.::.06::.;E=..·-=12 3. 54E-1 1 .. 

t-64-+N_H:-::4_+ _ ___ t-_1_.4_1_E_-_1 l_+--_1._1_5E_-_1s_+-_1._2_sE""--0_6-f_o_._oo_E_+_oo_-+-_o._o_o_E•_o_o_1-_o_.o_o_E_+oo_ -¼-_1_.2_5_E_-06_-+_ s~."'"68~E-_-~10 1 s .s7E-09 _ 
65 Ni' 2 2.28E-15 1.12E-15 6.SSE-08 1.S0E-07 0.00E+00 0.00E+00 2.16E-07 9.82E·11 I _1.14E-09 .. 

l-'-66"-f-N-'O--- - - t--O-.O-O-E-+00--+-0-.-00-E-•O-O--I- O.::..c::OO.a.E=.•..c0.::.0--1-0-.-00-E-•-OO--+--O.-O-O.;,.E+_O_O_t--O-.O-O-E-•O-O-t--O-.O-O_E_+_OO-+-- O-'_o""o~E~+""o'-O- f 0.OOE +00 

i-=-87-+N_O~2,__ ___ -+__;0_;_.0:..:0:..:.E;..+OO_-t_o..,. . .:.oo_;E~•..,;O.:.O--i_o::.;·.::.OO::.;E~•~O~O-t_o,;;.'.:.OO,;;.E~•_;OO;_:_+-=.O:..:..O.:.O::.E•_O:..:O:__+--:..:.O,;.;.O:..:.O~E_+o,;;.o:.._+-_;O.:..o:..:o:...E,..•_OO_+-_O::.:.~=O~+OO +- 0.00 E_:00 
68 NO," 7 .25E-19 2.78E-19 1.64E-1 1 2.12E-11 0.00E•00 0.0OE+0O J .75E-11 1 .71E-14 1.97E-13 



CALCULATION SHEET 

BY: E. Berrios 
DA TE: 12/22/05 

SUBJECT: Integrated Baseline Emissions Report Non-SSFM Represented Cons~tuents Emissions Rate Estimation 

A B C D E F G 

69 NO; 2.93E-12 1.52E•12 8 .91E-05 1.6JE-11 O.OOE•OO O.OOE•OO 

70 0, O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 7.47E-OJ 1.17E•05 

71 o- O.OOE•OO O.OOE+OO O.OOE+OO 2.77E-05 O.OOE+OO O.OOE+OO 

72 OH' 1.75E-12 2.49E-1J 1.46E-05 3.97E-10 O.OOE•OO O.OOE+OO 

73 OH(bf 7 .40E-19 1.0SE-1 9 6 .17E-12 J .76E-34 O.OOE+OO 0.00E+OO 

74 Pb.2 1.71E-22 2.95E-22 1.73E-14 2.20E-07 O.OOE+OO O.OOE+OO 

75 Pd., 1.33E-23 1.18E-23 8.95E-16 J .59E-09 O.OOE+OO O.OOE+OO 

76 PO " 1.37E-20 1.0SE-20 6 .J6E-13 2.04E-06 O.OOE+OO O.OOE+OO 

77 Resin O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO 

78 Rh •• 1.29E-23 1.11E-23 6.SOE-16 6.JSE-09 O.OOE+OO O.OOE+OO 

79 Ru·> 1.90E-23 1.60E-2J 9 .39E- 16 5.47E-07 O.OOE+OO O.OOE+OO 

80 s .. 0.00E+oO 0.00E+OO O.OOE+OO 1.08E-29 O.OOE+OO 0.00E+OO 

81 Si02 2.58E-21 1.29E-21 7.SOE- 14 1.72E-05 O.OOE+oO O.OOE+OO 

82 SIO _. 1.97E-33 1.52E-33 8.90E-26 1.32E-12 O.OOE+OO 0.00E+OO 

83 so, 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE +OO 

84 so;' 3.26E-20 2.81E-20 1.53E-12 1.93E-1J 0.00E+OO 0 .00E+OO 

85 s,' 1.68E-16 1.23E-16 7 .20E-09 4.17E-09 O.OOE+OO O.OOE+OO 

86 Sucrose 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

87 Ti" ' 2 .15E-23 8.58E•24 5.04E- 16 1.04E-09 O.OOE+OO O.OOE+OO 

88 zn·' 7 .96E-23 4.34E-23 2.55E-ts 9.66E-07 O.OOE+OO 0 .00E+OO 

89 Zr' 5.87E-23 4.47E-23 2.63E-15 4 .83E-07 0.00E+OO O.OOE+OO 

90 

91 .. . AQ.-IIS C- Solid Comp Gaseous 
92 Ullit NIil Lb/Olli Lb/dav Lb/dllY mol/l lb/dav 
93 Total 1.72E-20 1.26E-20 7 .42E-13 3.0tE-04 O.OOE•OO O.OOE+OO 

94 c,o,~ 1.72E-20 1.26E-20 7.42E-1 3 3 .01E·04 0.00E+OO O.OOE+OO 

95 Formate O.OOE+DO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO 

96 Acetate O.OOE+OO O.OOE+OO O.OOE+oo 1.89E-26 O.OOE+OO O.OOE+OO 

97 Glycolate O.OOE+OO O.OOE+OO 0.00E+OO 0.00E+OO O.OOE+OO O.OOE+OO 

98 IDA O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 

99 Citrate 0.00E+OO O.OOE+OO 0.00E+oo 5.15E-27 O.OOE+OO O.OOE+OO 

100 HEDTA O.OOE+OO O,OOE+OO 0.00E+OO 6.87E-27 0.00E+OO O.OOE+OO 

101 EDTA O.OOE+OO 0.00E+OO 0.00E+oO O.OOE+OO 0.00E+OO O.OOE+OO 

102 I I 
103 Rod. Col!'IO A-..... Rod . Col!'IO Solids R<ld . C..mp (1) 
104 Ullit Ci/l Ci/dav Lb/dcy Ci/l Ci/doy L.b/dav 
105 Touil 1.69E·1 2 3.76E-04 6.00E-09 1.59E-11 3.53E-03 1.33E-05 

106 (.ol"1Am 2.59E-22 5.75E-14 3.70E-17 4.20E-14 9 .34E-06 6.01E--09 

107 ~"Am 1.69E-25 3.76E-17 4.15E-19 3.41E- 18 7 .58E-10 8.37E-12 

108 "c O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO 

109 l""Co 3.49E-23 7.76E-15 1.51E-20 3.75E-15 8.35E-07 1.63E-12 

11 0 ~ 0 cm 2.BOE-26 6.23E-18 2.72E-22 4.73E-17 1.0SE-08 4.59E-13 

111 ~"Cm 6.SJE-25 1.OE-1 6 4.02E-21 1.07E-15 2.39E-07 6.51E-12 

11 2 ''"Cs 7.61E-17 1.69E-08 4.30E-13 1 .45E-11 3.23E-03 8.19E-08 

113 1=eu 1.95E-24 4.33E-16 5.49E•21 1.80E-16 4.00E-08 5.08E-1 3 

114 1'"Eu 4.03E-22 8.97E-14 7.32E-19 1.95E-14 4 .34E-06 3.54E- 11 

115 1XtEu 1.17E-22 2.59E·14 1.18E-19 2.89E-15 6.44E-07 2.92E-12 

118 H 2.11E-23 4.68E-15 1.07E-21 2.44E-15 5.43E-07 1.25E-13 

117 '"1 O.OOE+OO O.OOE+OO O.OOE+OO 7.71E-19 1.72E-10 2.14E-09 

118 IUNi 6 .25E-22 1.39E-13 5 .39E-18 5.60E-16 1.25E-07 4.SJE-12 

11 9 "'No 2.06E-25 4.57E-17 1.43E·16 2.77E-17 6.16E-09 1.93E-08 

120 •-pu 1. 16E-24 2.57E•16 3.31E-20 1.31E-16 2.92E-08 3.76E-12 

121 •-pu 1.SOE-23 3.56E-1 5 1.26E-16 1.16E-15 2.59E-07 9 .20E-09 

122 ""Pu 4 .15E-24 9.23E-16 8.96E-1 8 3.07E-1 6 6.83E-08 6.64E-10 
123 " ' Pu 8 .71 E-23 1.94E-14 4.15E-19 8.25E-15 1.83E-06 3.93E-11 

124 '"'Pu 4.39E-28 9.TTE-20 5.47E-20 2.06E-21 4.59E-13 2.57E-1J 

125 ,.,Sb 2.41E-22 5.36E-1• 1.14E-19 8.65E-15 1.92E-06 4.09E- 12 

126 " ' Sm 3.41E-21 7.59E-13 6 .35 E-17 8.03E-14 1.79E-05 1.SOE-09 

127 '"'Sn 3.63E-24 8.52E-16 1.SSE-16 3.38E-17 7.51 E-09 1.46E-09 

128 "'sr 1.69E-12 3.76E-04 6.00E-09 9.78E-13 2.18E-04 3.47E-09 

129 ,c 6.69E-22 1.49E-13 1.93E-14 2.02E-13 4.49E-05 5.8-4E--08 

130 -Th 6.30E-27 1.40E- 18 2.81 E-14 9.09E- 19 2.02E-10 4.05E-06 

131 "'tl 2.0BE-25 4.83E-17 1.06E- 17 7.50E-17 1.67E-OB 3.82E-09 

132 ,,.u 1.48E-25 3.29E-17 1.17E· 17 3.91E- 18 8.69E-10 3.0BE-10 

133 ~'U 5.B2E-27 1.30E-18 1.32E-15 8.79E-20 1.96E-1 1 2.00E-08 

13-4 =u 9.98E-27 2.22E-18 7.56E- 17 1.21E-19 2.89E·1 1 9.16E-10 
135 - 1 1.15E-25 2.57E-17 1.68E- 13 2.20E-18 4.89E-10 3.21 E--06 

136 1 All radionuclides in aaseous streams are assumed to exist as solid oarticulote. : I 

PR OJ ECT: WTP 
JOB NO.: 24590 

CALC NO.: 24590-WTP-M.o!C-FRP-OOOOJ 
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H I j 

8 .91E-05 4.0SE-08 4.69E-07 -· 
1.17E•05 5.33E+01 6 .17E+02 
2.77E-05 1.26E-08 1.46E-07 
1.46E-05 -6 .64_E.:ii_J_ 7 .58E-08 _ 

6.17E-12 2.SOE-15 ; 3.24E-H 
2.20E-07 1.00E- 10 __ ) , 16E-0 9 ·-
3 .59E-09 1.6~ 1.89E-11 
2.04E-06 9.28E- 10 -- 1.07E-08 -

·-O.OOE+OO O.OOE+OO O.OOE+OO 
6.35E-09 2.89E-12 3.34E-11 
5 .47E-07 2.49E-10 2.88E-09 
1.0SE-29 4.89E-33 5.66E-32 
1.72E-05 7 .83E-09 ·- - ~ ~ 
1.32E-12 5_. 98E-16 6.92E-15 --- ·-
O.OOE+OO O.OOE+OO 0.00E+OO 
1.73E-12 7.85E-16 . j ~ .09E-15 _ 

1.14E-08 5.17E-12 i 5.98E-11 
O.OOE+OO O.OOE~ - ~:OOE+OO 
1.04E-09 4.73E-13 5.47E-12 ·- ---·· 
9.66E-07 4.39E-10 5.0SE-09 ·-
4.83E-07 2.20E-10 2.54E--09 

-· ·-
Total C-

·---
Lb/day Mt/day g/sec 

3.0IE~ 
. 

-- 1.59E-06 ·-1.37E-07 

! 3.01 E--04 __ 1.37E-OI._ .. 1.59E-06 

O.OOE+OO 0.00E+-00 O.OOE• OO 

1.89E-26 B.59E-30 i :94E-29 -
O.OOE+OO 0.00E+OO O.OOE+OO 

O.OOE+OO O.:.OOE+OO O.OOE+OO 

5 .15E-27 2.3-4E-30 .. 2.71E-29 
·-

6 .87E-27 3.12E..JO 3.61E-29 

O.OOE+-00 O.OOE+OO 0.00€+00 ... ·---· -

Total Rod . c;om,, (1) 
Ci/l Cl/day Lb/din, 

1.76E-11 3.90E-03 1.33E-05 

•.20E-14 9.34E-06 6.01E-09 
3 .41 E-18 7.58E-10 8.37E-12 
O.OOE+OO O.OOE+OO 0.00E+OO 
3.75E-15 8.JSE-07 1.63E-12 

4.73E-17 1.0SE-08 4.59E-13 
1.07E-1 5 2.39E-07 6 .51E-12 
1.45E·11 3.23E-OJ 8.19E-08 
1.BOE-16 4.00E-08 5.08E-13 
1.95E-14 4.3•E-06 3.54E-11 
2.89E-15 6.44E-07 2.92E•12 
2.44E-15 5.43E-07 1.25E-13 
7.71E-19 1.72E-10 2.14E-09 
5.60E-16 1.25E-07 4.83E-12 
2.77E-17 6.16E-09 1.93E-08 
1.31E-16 2.92E-08 3.76E·12 
1.16E-1 5 2.59E-07 9.20E-09 
3.07E-16 6.B3E-08 6.84E-10 
8.25E-15 1.83E-06 J.93E-11 
2.06E-21 4.59E-13 2.57E-13 
8.65E-15 1.92E-06 4.09E-12 
8.0JE-14 1.79E-05 1.SOE-09 
3.38E-17 7.51E-09 1.46E--09 
2.67E-12 5.94E-04 9.'47E-09 
2.02E·13 4.49E-OS 5.84E-06 
9.09E- 19 2. 02E-10 4.0SE-06 
7.SOE-17 1.67E--08 3.82E-09 
3 .91E·18 8.69E-10 3.08E-10 
8.79E-20 1.96E-11 2.00E-08 
1.21E-19 2.69E-11 9.16E-10 
2.20E-18 4.89E-10 3.21E-06 

' 



CALCULATION SHEET 
BY: E Berrios 
DATE: 12/22/05 

SUBJECT: Integrated Baseline Emissions Report Noo-SSFI\A Rapreaeoted Constituents Emlsslons Raio Estimation 

PROJECT. wrP 
JOB NO: 24590 

CALC NO.· 2459().WTP-M4C-FRP-00003 
SHEET REV: D 

SHEET NO.: C-38 

A B I C D E G H I J 

1 Tobi& C-19 PJV34 Stream Report I 
3 Strtalll ~;;- - PJV34 --· .- .. .. - .. _ 

4 St'Na"' ~ : -1'-· -_- ----+Pul=sc:....:.van= t..:Hc:Ee:P,.cA:...-;di;sc; . ....._:;;::;;;::~of~t;oas; ;:::_--_-_· __ -+--- __ 
5 Confi.....t1.;,,- MRQ-0!!-0049.oc"'f ' .. _ ·-

-·~--=--=-·=-=t===-=...:·.:..:.:--·=-,-:-:; __ 7=, ==~==--=-=· ==~= ! ---- ~ --
-- -+----·- · ------ ·- ---· ------

---t---- ··------ .. - -- - ,____ ·-

e RIM Oot• / T;,,,a: 12/14/~ - 1:42:25 PM_________ -j 
t-:-+-Ru,,= ~0o1= .. ~f~a~.-,=.~~-----~--- --===:.c,H_ -_, \A::::::c:::M::-_v-'=l~a_,..,1_\-:M--R--Q---,0!5-

0

~.--0049-c __ -=-_. _,-, _M-:RQ_c-=--0!5:-,:--:0049.,...,-,-:( __ ·s--,~_--.-----.. -. --- I -- ·- --- ,_:_·-___ -- --
----+----- ----- ---------

~~~~==t==::;:;:~:::=-:::::--::.: . =p--=4 __ -----i- --- --
~ ··--··-·-

10 Vclriabl• Vcilue U~lh 
t-,-11,-+.Qens::=,;:;;,itv;='----r--:9ci.7:i3?.,E,-:~::-:--+--n'-;"l•~'-i'r-t;ll,:;,does=-:n:-;:o;-11nclud=-::::o-:solid= · ;c_ pnas= ·--;ei -- . -- - · l. --- ·- ------
...,.~=='----f--'=:::...;:..,_-+--"'""'----f=:::::...:=-==-====----'---·- -- ·---1--- --------·- ----- -+---- . -

12 Enlhlllpy -6.84E+05 BTU/hr ---·-+i----... -.. -.-- 1--------+'·-·-- --...;I',,-- --- --- ---- ---+-, ----
,_...1143 Mass Flow 2.11E•~ Lb/IV : 

5.06E+05 Lb/""" , 
15 Vounetlic Flow__ 4.33E•~ GPM l(doos not Include solld_phase) --~,-.-_- __ - _-_-_:--__ -·_-::~:::::---· ; . . - - .. -- ~--·----

i,.;;16,+.--,-.,.--::::---+..;5":.7:':9;,.E•;_,:0<,3,-~-:~,.>,11.-•\lt:"'-p.l<,,d,.-oes not incule solid nhAsel _ _ ---t'------ ----- - -~-=:-=- - --= 
17 Molar Flow 7.34E+02 Lbm~ ----+-----------+-----, ----~ ----------
18 Molecular Weigh\ 2.87E•01 LblU>mol --+---- - -+---·-t-1&,+-Pr,...eo-,-,.,-.-~~1--=s--=.56E=-,•a=-=2:--t---m-b,...•--t-----t------ --·--+------ -

t-:c20:-t:T,-em",=_.c.c,-...,-.--1--;:3a;_1-;:o"e""•o;::1;-t--.... c~--t------+-------- - ·-------+------.------ --- - -1---- --1 

tt21t~Na~JM[•-~~~~====t=]o}.oo~~E~•OO~[=t===moll~~~l===t===--=====~=-:.._-_-_-_-_-_-_--~-~~-•r---_-_-_==========:=====---_-_• -+------_~~~-=----• (==-- -- >---- -
22 PH 1.44E+01 pH - --+------· --+------- - -t-----t-- -·---+--- ----·-~23~T,...o1'-a1=TR=u---+--=2c-:.so=e"'-1"'9,--t---".!:c.,,ill,..--1--- · -

l-n-241,:T,.:olal=,7':::Arnvrv;'-. ,::. --t--,2c:.3ci9,;;E;..,·1"5,--t---:::C:;:l/\.c---t-----t----· -·---+----- - --+-----· .. -----· ---
.. ·-·-------+--------+--- -- _ ,,,__ __ ,._ ___ -

25 I ' 
l-:-25:+.~-----,-,,--rA~•--o-~~c-=-,a-:-----------r.,....=~"l'":c-=,-D---Ti<isco=-.-.-(~l~)---l------;,T~.~tCll~~Co,n=,p~;------+------

21 '-'t o,ol/1. Lb/ail U,/.- Lb/,._ fflol/L U,/&w Ii>/"'"' mt/day g/sK 
,a Total 2.76E-09 4.15E-10 2.59E-02 3.44E-06 3.38E--02 5.06E+05 5.06E+05 2.30E+02 2.66E+03 

1-=29::.,.,,= .• ::-----+--'1"".JOE;.::;;..;_2"'s'-+--','".1;.;7,;;E;--2;.;8;....+-..;7;.;_3,.:1c;E..;-2,.:1;....+--...;3_"=94"'e=-... 1;;.3--+--...;o.~ooe~+-;OO,;.---+,---,Q;;;_OO~E;-•;;.00:-+--'3="_='84;;E;.-~13,--i - · 1.74E-16 2.02E-15 

i,.;;.JO=-¥A,.r'_' _ ___ t-.... 1"".s"'1 .... E_-2_4_ t--.... 3 ..... 54=E .... -2~s-t-_2_.2 .... 1_e_-1_1_t-__ 2._oo_E .... -_1_1 __ +-__ o ..... oo_E=-•-oo __ -+_o_.oo~e_•_oo_ +-_2_._oo_e_._11_+-_9 __ 09E __ .1_s_-t-_1_.o .... se~-1?_ 
31 As '' 5.73E-28 3.59E-2B 2.24E-20 4.03E-14 O.OOE+OO 0.00E•OO 4.03E- U 1.BJE-17 I 2.12E-1B 

1-3=2:.+:B:...''----~1---'8"'.e .... 1..;.E_-2 .... s_1--..;.7_.95_E_-2_8_t--.... 4 ..... 95=E .... -1..::8-1--__ J_._ss_E_-_11 __ -+ __ o_._oo_e_•_oo __ -+_o_.oo_E_• 00_-+_3_.SS_E_-1_1_1 --'-'1.~1.E=-·..:.14.;__+-.... 1"'.B,~7.::E·..:1.::.3 ~ 
33 aa•7 1.ZOE-28 1.37E-2B 8.54E-21 1.02E-13 O.OOE+OO O.OOE+OO 1.02E-13 4.64E-17 5.37E-16 

1-34a..:.,i-=01"-·-• ---- -+-1_.4_1_E_-2_s_1--_2_.45_E_-2_s_1-_1 __ .5 __ 3"'E-__ zo ___ -+ __ 9 ___ 2s_e_-_13 __ -+ __ o_._ooe_•_oo __ -+_o_.oo_e_• 00_-+_9_.2_s_e_-1_3 _ ___ 4."'20'-'E=--.... 1 s'-+--4.87E-15 
35 Ca'' 2.87E-20 9.58E-21 5.97E-13 2.42E-13 O.OOE • OO O.OOE• OO B.39E-13 3.B1E-1 .... B-+_ 4_.4_1 __ E .... -1c.:5-1 
38 Cd'' 2.22E-26 2.08E-28 1.30E-20 4.15E-12 O.OOE+OO O.OOE• OO 4.15E-12 1.89E-15 2.lBE-14 

t-,:,37'-+'C"'e:...•'-----+-3-'-.2'-0E-.:-· 1,..,9,--+--3:--.7:-4c::E:-· 1c:9:--+--'2:.:..3=:3:..:E:...· 1:...1 ....... t-_ _ 7...;.2::-9E:::-•-1_4 __ +---:-0."=00E-:-::-+00-::-::--+--:0:--.00::-::-::E:--+-:-00::-+--:2:-.-:-34:-::E:---,11:--t ·- 1.06E-14 1.23E-13 
1-Je=-i-=c:.:.r _____ l--_3_.0_2_E_-1_9_ t-_1_.1_6_E_-1_9_t-...;7c.:.2:..:3.=E-e· 1-=2-t-__ 1._87_E_-_20 __ -+ __ o_._ooe_+00 ___ +-_o_.oo_E_+oo_-+_7_.2...;3 .... E .... -1...;2_+--"3.2BE-15 3.SOE-1 4 

39 CO O.OOE+OO O.OOE•OO O.OOE+OO O.OOE•OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO 
40 CO2 6.61E-18 2.43E-18 1.51E-10 O.OOE•OO 4.48E-15 1.00E-07 1.03E--07 4.67E-11 5.41 E-10 

l--'+-'C,,-----+---,---+---- --+------t--------1------:----t----c-::--+-------t·----'~--;- ~ -'~-
41 co,·2 1.92E-21 9.59E-22 5.96E-14 6.91E-1e O.OOE•OO O.OOE+OO 8.05E-14 2.75E-17 3.1BE•1B 
42 Cr' 2.28E-20 9.88E-21 B.lBE-1 3 3.69E-1 3 O.OOE+OO O.OOE+OO 9.85E-13 4.48E-16 5.l BE-15 
43 cu'' 2.20E-28 1.17E-28 7.27E-21 2.57E-14 O.OOE+OO O,OOE+OO 2.57E-14 1.1 7E-17 1.3SE-1e 

1-44-'--1-•------+- •-·5_7_E_-1_a_t-_1_.2_<1E_• 1_e_t-_4_.s:..:2-=E-'-1--'1-1-__ J ._39E-,-·_19 __ --+ __ o,,_ . .,.oa,..,e_•-:oa-:-- --t--o_.oa--,E_•oa_-+_4_.s_2,..e,...-1_1_1-_2_.o...;s~e .... -1...;4_+-~2.~e-13 
i-.;:;45...,.F_,,ec.''---- +--'7.;.;.9;.:2.:;E...;-2;.;0_+-...;3;;_.6;.;9E,=..:-2:,:0-t--=2:.:..30=E'-'-1'-=2'--l----'-1 ·:.c5;:;2Ec.·..:,1 .:;1 --+---o.:;'...;OO;;.;E:,.+...;OO-,----+___;O.;.;.OO~E-•00:-:--+--:1;--.7c:5E'::'---1:-1c-t _ 7_.96_ E-_1_5 __ .__8...;.2 .... 1 -=E-_1_4_ --

48 H,O 2.78E-09 4.15E-10 2.59E-02 O.OOE+OO 3.28E~ 3.07E+03 3.07E+03 1.•0E • OO 1.62E--<11 
47 H,O(b) O.OOE•OO 0.00E • OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE•OO o.ooe+oo O.OOE+OO O.OOE+OO 
48 H' 3.TTE-1 5 3.17E-17 1.98E-09 O.OOE• OO O.OOE+OO O.OOE+OO 1.98E-09 8.99E-13 1.04E-11 
49 HCL O.OOE+OO O.OOE+OO O.OOE+OO 0.00E•OO O.OOE+OO 0.00E•OO O.OOE+OO O.OOE+OO I O.OOE+OO 
50 HCOJ. 9 .97E-20 s .oeE-20 3.17E-12 3.84E-34 O.OOE+OO O,OOE+OO 3.17E-12 \ .44E-\5 l 1.B7E-14 
51 H2C03 O.OOE+OO 0.00E•OO O.OOE• OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE • OO 0.00E•OO O.OOE+OO 
52 HF O.OOE+OO O.OOE•OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO : O.OOE+OO 

l-'-53'+1Ho..._''7 
____ -+_o_.oo_E_+OO_-+--:o-:.OOE--:_•OO:--t--o_.OOE_+OO __ t-__ 3._44_E_-06 ___ f-__ o_._OOE_+-:OO-:----t--o_.OO-::E_+oo __ -+_3_.44_,,E_-06-:---t-·-· 1.56E-09 _ 1.81E-06 

54 HNO, 0.00E+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE•OO O.OOE• OO O.OOE•OO O.OOE•OO O.OOE+OO 
55 K- 2.51E-19 8.19E-20 5.10E-12 1.23E-28 0 .00E•OO 0.00E+OO 5 lOE-12 2.32E-15 2.89E-H 
56 La'' 6.15E•29 7.13E-29 4.45E-21 3.81E-13 O.OOE+OO 0.00E• OO 3.81E-13 1.73E-15 2..0lE-15 
57 LI' 8.08E-1 9 3.52E-20 2.19E-12 2.25E-12 0.00E+OO O.OOE+OO 4.--12 2.02E-15 2.34E-14 
58 Ma'' 1.BlE-27 3.88E-28 2.29E-20 2.461:-13 O.OOE•OO O.OOE+OO 2.46E-13 1.1 2E-18 1.29E-15 
59 Mn•• 1.97E-27 9.02E-28 5.62E-20 1.99E-12 0.00E•OO 0.00E•OO 1.99E-12 9.0SE-18 1.05E-14 

~eo'-"M"'nO=••------+-o-'.OOE'---_•oo_-+_ o_.ooe _ _ +00_-+--'o"".00:=_•oo=--+--o- ._oo_e_+_oo __ --+ ___ o._ooe_;:_•_oo __ -+_o_.ooe_;._•_oo_+-_o ..... ooe-"_•.;..OO_+-·-=o,90E•OO I o.ooe•oo 
81 N, O.OOE•OO O.OOE+OO 0.00:+00 O.OOE•OO 2.65E-02 3.86E+05 3.86E+05 1.75E+02 I 2.03E+03 

i,.;;.62=+N'-'a:...·-----+-2..,-4_2-::E_-1_7_+-_4_.6_5_E_-1_e_+-...;2:....90=E .... -1:..:0_+-__ 3._6_5E...;-_17 __ --+ ___ o._ooe_+00 ___ +-_o_.ooe __ ._oo_+-_2_.90_E_-1_0_+-_,=·~ZE-13 1 .SJE-12 
6:l NH3 7.BOE-18 1.08E-16 6.74E-09 O.OOE•OO 0.00E+OO 0.00E•OO B.74E--09 3.06E·12 3.54E-11 

1-e4......;1-NH.....,.4_• ___ -11--s-:.65E=-=·1.,.9_1--:1 __ .oe__,,,E_-1_e_1---'6...;.2'-•-=E .... -1-=2__,1---o-.ooe--•-oo __ -+ __ o_.ooe __ •_oo __ -+-_o_.oo-,e_•oo_-+-_e_.2_4_E_-1_2_ t- -=2:..:.84E=-:...1s~+--t2se-1• 
i,..::;65"-I-Ni.::.·•_2 

____ -+_1.;..07E __ -20_-+--'5-'-.2;;.;5;.:E:...· 2c.1_+-...;3:.:..2:;:8:::E:...-1:.:3:__+---'-7;;;.5.c.2E;;;.·..;.1.c.3 __ +-__ o.;;.;.ccOOE=•-OO _ _ --+_o.;..OO:..c.:;E_+.;..00;__+--1"-.08=E:...-1cc2;__+-- 4"-.9=-1:..:E:...-1:..:_8 _ _,.__5_.68_ E_· 1_5_. 
i,.;;.ee=-+-N_o ____ _ t-_o_.oo_E_•oo_-+_o_.ooe __ •oo_-+--'o ..... ooe=_•oo=--+--o_._ooe ........ +_oo _ _ --+ __ o_._ooe---'-•-oa _ _ --+_o_.oo_E_•_oo_+-_o_.oo_e_+00_-t _...;o:....ooe=_•oo=--t- __ o.ooe•oo 

61 NO, 0.00E•OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 0.00E+OO O.OOE • OO O.OOE+OO 
68 NO; 3.42E-24 1.31E-24 6.18E-17 1.0IIE-16 O.OOE+OO O.OOE+OO 1.BSE-1 8 8.53E-20 .. 9.87E-1!!_ 
89 NO,- 1.38E-17 7.14E-18 4.451:-1 0 8.lBE-17 O.OOE• OO O.OOE+OO 4.45E-10 2.02E-13 _ .. __ 2.34_E_-1_2_ 

l-7_0'+0-='-----11--0._oo_E_•_OO_-+-_o_.OOE_•_OO_-+-'O'-'.OOE=• .... OO=--+- -O-.OO-E_•_00 __ -+ _ _ _ 7 ._~_E_-_oo __ -+_1_.1_7.,E_+05:--+-1_.1,.,1,_E_+Dii_-+_ 5}3E •01 6.17E•02 
71 o - O.OOE+OO O.OOE+OO O.OOE•OO 1.39E-10 O.OOE+OO 0.00E+OO 1.39E-1 0 6.31E-14 ! 7.JOE-13 

l-7'-'2'+'0'-'-H'------ -+-8--'.2_5E_• 1_8_t-_1_.1;..;.7..;cE_-1_8_t--'7.;.c·3:..:o.=E .... -1...c1--"1----1-'._98ccEc.•-15'----+--0'-. .;...00 .... E:...+_OO __ -+_O_.OO_ E_+00_ --+-,7_.JOE __ • 1_1_t-_3.32E-14 ·- ,-- 3.S4E-13 . 
73 OH/bl ' 3.48E-24 4.95E-25 3.08E-17 1.SBE-39 O.OOE•OO O.OOE+OO 3.08E-17 1.40E-20 ! 1.s2e:19 -· 
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A B C D E F 

H Pb., 8.05E-28 1.39E-27 8.87E-20 1.IOE-12 O.OOE•OO 

75 Pd•' 8.27E-29 5.57E-29 3.47E-21 1.SOE-14 O.OOE +OO 

76 PO," 6.44E-26 5 .IOE-26 3.18E-18 1.02E-11 O.OOE+OO 

77 Resin 0. OOE --00 O.OOE+OO O.OOE+OO 0.00E•OO O.OOE+OO 

78 Rh•' 6.07E-29 5.21E-29 3.25E-21 3.18E-14 O.OOE+OO 

79 Ru•l 8.93E-29 7.53E-29 4.70E-21 2.73E-12 O.OOE+OO 

80 s- O.OOE+OO O.OOE+OO O.OOE+OO 5.38E-35 0.00E--00 

81 Si02 1.22E-26 6.10E-27 3.BOE-19 8.61E-11 O.OOE--00 

82 SiO ~ 9.29E-39 7.14E-39 4.45E-31 8.58E-18 0.00E--00 

83 so, O.OOE+OO O.OOE+OO O.OOE+OO 0.00E•OO 0.00E--00 

84 so _, 1.54E-25 1.23E-25 7.87E-18 9.63E-19 0.00E+OO 

85 Sr' 7.90E-22 5.78E-22 3.60E-14 2.00E-14 0.00E•OO 

86 Sucro,e 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE +OO 

lfT Ti°'' 1.0lE-28 4.0E-29 2.52E-21 5.20E-15 0.00E+OO 

88 zn· 2 3.75E-28 2.0SE-28 1.28E-20 4.8:JE-12 O.OOE+OO 

89 z,·• 2.77E-28 2.11E-28 1.31 E-20 2.42E-12 O.OOE+OO 

90 I 

91 c-DOMnts A_,.C01111' Solid Comp 6Gseous 
92 Unit "'ol/L Lb/ool Lb/cloy U>/doy lftOI/L 
93 Total 8.lOE-26 5.95£-26 3.71E-18 l.51E-09 O.OOE+OO 
94 r...o ., 8.lOE-26 5.951:-28 3.71E-18 1.51E-09 O.OOE•OO 

BS Formate 0.00E+OO 0.00E+OO 0.00E+OO O.OOE+OO O.OOE+OO 

96 Acetate O.OOE+OO O.OOE+OO O.OOE+OO 9.45E-32 O.OOE+OO 

97 Glllcolate O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO 

98 IDA O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO 

99 Citrate O.OOE+OO 0.00E+OO 0.00E+OO 2.58E-32 0.00E•OO 

100 HEDTA O.OOE+OO o.OOE+OO O.OOE+OO 3.44E-32 O.OOE+OO 

101 EDTA O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

102 

103 Aod . Co,np A-llad. C-D Solids Aod. Coffl1> (1) 

104 Unit Ci/L Ci/"- Lb/dov Ci/L Ci/day 
105 Total 7.97E-18 1.88E-09 3.00E-14 2.38E -15 5.81E-07 

106 '"Arn 1.22E-27 2.88E-19 1.85E-22 1.98E-19 4.87E-11 

107 i">Arn 7.96E-31 1.88E-22 2.oeE-24 1.61E -23 3.79E-15 

108 "c O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO 

109 ""Co 1.84E-28 3.88E-20 7.56E-28 1.77E-20 4.17E-12 

110 ,.,c m 1.32E-31 3.12E-23 1.38E-27 2.23E-22 5.28E-14 

111 "'cm 3.13E-30 7.38E-22 2.01E-26 5.06E-2I 1.20E-12 

112 ,31c.s 3.58E-22 8 .46E-14 2.15E-18 6.84E-17 1.61E-08 
113 '"'1=, 9.17E-30 2.18E-21 2.75E-26 8.48E-22 2.00E-13 

114 '"Eu 1.90E-27 4.49E-19 3.66E-24 9.19E-20 2.17E-11 

115 '"'Fu 5,50E-28 1.30E-19 5.89E-25 1.38E-20 3.22E-12 
116 'H 1.98€-23 4.68E-15 1.07E-21 2.30E-15 5.•3E-07 
117 

,,., 
O.OOE+OO O.OOE+OO O.OOE+OO 7.27E-19 1.72E-10 

118 -Ni 2.94E-27 B.95E-19 2.70E-23 2.6•E-21 6.23E-13 
11~ ~•Nn 9.89E-31 2.29E-22 7.15E-22 1.31E-22 3.08E-14 
120 ..,,, 5.45E-30 1.29E-21 1.68E-25 8.19E-22 1.46E·13 
121 -p 7.54E-29 1.78E-20 8.32E-22 5.49E-21 1.29E-12 
122 -p, 1.95E-29 4.61E-21 4 .481:-23 1.45E-21 3.42E-13 
123 ~'Pu 4.lOE-28 9.68E-20 2.07E-24 3.89E-20 9.17E-12 
12 -p,, 2.07E-33 4.88E-25 2.73E-25 9.72E-27 2.29E·18 
12, 1-sb 1.14E-27 2.68E-19 5.69E-25 4.08E-20 9.82E-12 
121 1 ' <sm 1.61E-26 3.79€-18 3.18E-22 3.78E-19 8.93E-11 
12 '-Sn 1.81E-29 4.26E-21 8.27E-22 1.59E-22 3.75E-14 
121 

_,,_ 
7.97E-18 1.Sl!E-09 3.00E- 14 4.61E·18 1.09E-09 

12' --. 3.15E-27 7.43E-19 9.87E-20 9.52E-1 9 2.25E-10 
1.JU --h 2.97E-32 7.01E-24 1.40E-19 4.28E-24 1.0lE-15 
131= 9.81E·31 2.32E-22 5.30E-23 3.SJE-22 8.34E-1 4 
132 -J 6.97E-31 1.6•E-22 5.ll•E-23 1.84E-23 4.34E-1 5 
133 ""lJ 2.74E-32 8.48E-24 8.81E-21 4.14E-25 9.78E-17 
1~ - 1 4.70E-32 1.11E-23 3.78E-22 5.69E-25 1.34E-16 ,.,_ -.1 5.44E-31 1.28E-22 8.42E-19 1.04E-23 2.•SE-15 
1- 1 All radloouciide9 n aaaeous stntam1 are assumed to e>ri5t a.s solid oarticulate. 

G 
O.OOE+OO 

O.OOE+OO 

0.00E• OO 

0.00E•OO 

0.00E•OO 
0.00E>OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE•OO 
O.OOE+OO 
O.OOE+OO 

Lb/ciAy 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE•OO 
O.OOE+OO 

w-
2.21E-09 
3.00E-14 
4.18E-17 

O.OOE•OO 
8.13E-18 
2.29E-18 
3.26E-17 
4.lOE-1 3 
2.54E-16 
1.77E-111 
1.411E-17 
1.25E-13 
2.14E-09 
2.42E-17 
9.83E-1 4 
1.88E-17 
4.60E-14 
3.32E-15 
1.96E-18 
1.28E-18 
2.04E-17 
7.481:-15 
7.29E-1 5 
1.74E-14 
2.92E-11 
2.0JE-11 
1.91E-1 4 
1.54E-15 
9.98E-14 
4.58E-15 
1.BOE-11 

PROJECT: WTP 
JOB NO.: 24590 

CALC NO.: 24590-WTP-M-IC-FRP-00003 
SHEET REV: 0 

SHEET NO.: C-39 

H I J 
1.1 0E-12 5.00E-18 . __ 5.79E-1~---
1.00E-14 8.17E-18 _9.45E-17 --
1.02E-11 4.64E-15 -~,37E-14 
O.OOE+OO O.OOE+OO O.OOE--00 
3.18E-14 1.44E-17 1.~7E-16 
2.73E-12 1.24E-1 5 1.44E-14 
5.38E-35 2.45£:-38 2.BJE-37 
8.81E-11 3.91E-14 ' 4.53E-£ 
8.58E-18 2.99E-21 _3.46E-20 
O.OOE+OO _O.OOE+OO 0.00E•OO 
8.84E-18 3.93E-21 4.54E-20 
5.68E-14 2.58E-17 2.99E- 18 
O.OOE+OO 0.00E+OO O.OOE+OO 
5.20€-15 2.36E-18 21:ii-1"1 

··-4.83E-12 2.19E-15 2.54E- 1_~ 
2.42E-12 1.10E-15 1.27E-14 

Totol C-p 
Lb/-.. Ml/day g/ffC 

1.511:-09 8.85E-13 7.93E-12 
1.51E-09 6.BSE-13 7.93E-12 
O.OOE+OO O.OOE+OO O.OOE+OO ·- -9.45E-32 4.29E-35 4.97E-34 
O.OOE+OO O.OOE+OO 0.00E+OO 
O.OOE+OO O.OOE+OO O.OOE+OO -
2.58€-32 1.17E-35 1.36E-34 ··-- - -
3.44E-32 1.58E-35 1.81E-34 
O.OOE+OO O.OOE+OO 0.00E+OO --

I 
Total Aod. Cotn1> ll) 

Ci/L Ci/dov Lb/day 
2.39E-15 5.63E-07 2.21E-09 
1.98E-19 4.67E-1 1 3.00E-1 4 
1.81E-23 3.79E-15 4,18E-17 
O.OOE+OO O.00E+OO O.OOE+OO 
1.77E-20 4.17E-12 8.13E-18 
2.23E-22 5.28E-14 2.29E-18 
5.06E-21 1.20E-12 3.26E-17 
6.84E-17 1.61E-08 4.lOE-13 
8 .48E-22 2.00E-13 2.54E-18 
9.19E-20 2.17E-11 1.77E-16 
1.36E-20 3.22E-12 1.46E-17 
2.30E-15 5.43E-07 1.25E-13 
7.27E-19 1.72E-10 2.14E-09 
2.84E-21 6.23E-13 2.42E-17 
1.31E-22 3.0SE-14 9.83E-14 
6.19E-22 1.46E-13 1.88E-17 
5.49€-21 1.29E-12 4.80E-14 
1.45E-21 3.42E-13 3.32E-1 5 
3.89E-20 9.17E-12 1.96E-18 
9.72E-27 2.29E-18 1.28E-18 
4.08E-20 9.62E-12 2.04E-17 
3.78E-19 8.93E-11 7.48E-15 
1.59E-22 3.75E-1• 7.29E-15 
1.26E-17 2.97E-09 4.74E-14 
9.52E-19 2.25E-10 2.92E-11 
4.28E-24 1.01E-15 2.0JE-11 
3.53E-22 8.34E-14 1.91E-1• 
1.84E-23 4.34E-15 1.54E-15 
4.14E-25 9.78E-1 7 9.98E-14 
5.69E-25 1.34E-18 4.58E-15 
1.04E-23 2.45E-15 1.80E-11 



BY: E. Berrios 
DATE: 12/22105 

CALC UlATIO N SHEET 

SU BJECT: Integrated Baseline Emiss ions Ropor1 Non-SSF M Represented Cons titu ents Emissions Rate Estimation 

PROJECT· WTP 
JOB NO.: 24590 

CALC NO.: 245 90-WT P-M4C-FRP-00003 
SHEET REV: D 

SHEET NO: C--40 

A B C D E F G H 

1 Table C-20 PVF>Ol Stream ReDOrt 
= e=-=-·-· ·+ -- -·--:_:::-_======!===== 

3 Strea,n ~r: - ···- __ PVPOl I ---··· - - _ ·----~----- ·· ... ___ _ 
-··====j==== --- ------· 

4 Str.a,n NG... : -···· -· __ Pr.tr.at1Mlrt -ssal vents fud to_cou_s_t_lc~ scn,b--be_ r __ • ~--- I ___ _ 

5 Cotlflgunltlon: MRQ-05- 0049 .<M:lnf i ---··-- .. -+----·· _· ::.L ------+---· -- . _ --- _ 
6 Run Oat•/ TilM : 12/14/2005 - 1:42 :25 PM , . ______ !~--- . ________ ______ _ 
7 Run Dato FIie : 1H : \ACM v3 .1 \/AAQ-05- 0049\MRQ___05_0049A StreGJN .csv I 

1
8
0 Varloble . :~-T Units · · ------- 3---.. -. ~~--===-:~_-_-__ :·_·_i-=---==-----=--.:::!:::--=-··_.:·=-·=--==---~! ___ :: __ 

:~ ~~;;,"a~y ~ :;~:~o! ~r d<,es not indT solid phase) I I - · i -------;-·- -1-· ·-

:; Mus Flow _ ~:!~~:: l~i:y ___ -+----- ~+_-___ ·_·_- _-__ -- : :~:=- --= 
15 VolumatricFlow 5.95E+o4 GPM d t · d d ~d h ,1 •·- ~--- · ··· --f---··· 
18 7.9SE+03 tr'lmln d=~~t :~d~d=:~r, i:t7h~~ - - r - : -· ----· -

::11:~M:o;::1a;:;r::'.F'.;:1ow;:;;:;;:;::::::1;::.1~5~E:+:;:o:3:;:::;;lb~mo::l/h::,:::=~-----,'r-----··- -------,11-··_·-_· ____ ; ___ ___ ·-_-_·~•--.· _·_·-----__ -_-- _ 
18 Molecular W9ight 2.84E+01 lb/lbmol i , _ 

i-,,,,19:-+.:P,-re_s_s_u_re-,----+---:9,....'5,.,8c::E:-+oc:-,-2-i __ m..,ba:--r --r--· - _ _,_ __ --_-_-_-_· _· ·_-·::,::-=.-=_-=_-=_-=_-=_-=_-=._-+l.-_-_=~-----_·_-_,I___ ~' _____ , 
1-2~0-+T~•__,m~1pe-,--111_,,tu_r_e _ -+__,2,....8,.,9-:E,...+

7
0

7
1-i ___ c.,,,----1 -----~-------- _ ___ _____ , _____ !! __ -~-~-I --_-_,'f----

1-;"-~-t-l~-~_M_ol_ an_itv~--+~~~:~""~-=~=-:-'c~-i--m-,polH""V_l _ -t------- i _ -----+-----,:- ---·-_ - . I _ _ =-=-.~~-__ ---
23 Tollll TRU 9.27E-12 Cill - -------,1-------+----.. . _ _ 

-24,_+.;T-=o..ctal"--'-A--ciill.::;_ -itv--+--2'-_"",o""E',-----09"--+---Cc;..i/l~--11------t---- --- ---+----~---
l-::,25.+====---, _,;--=-----i--=---1~- - - ---1-------+-----

·-
~26;.+;Co:::•::,,:z:-.::'IM=":.:.'---F"'-'-'-=.:::-=::-::;::-Co:.:•-=,-....,..,,..,...-,---,---,-,-,-:--,rSo=lld~Co;.:;•;=""'--f"=".:::OUl=;',:(..CtL-)-.-----,.,....,.-,---+T-=-ot":!al=:-"77c:-=-,f---,,==-+-·· --,----t 

27 Unit ll'IOI/L Lbloal U,/dnv U,/<1a,, ...ill Lb/day Lb/dov mt/day glue 
28 Total 1.89E-07 2.65E-08 2 .27E-+OO 2.59E-02 3.86E-02 7.84 E+05 7.8-4E+05 3.58E+02 . ·-4. t3E+03 

~29~&:,a,.~•- ----4--'5:::.·.:.:18:c,E:_-_:._14::......+-'-4.:::Be.::E;.·....:1_:._4~ --=3.:.:.9:.::9.;E_:-0:::8__:l---'1.:.:.64~E_:.-0:::5:__+-_:0c:.:.0:::0c;E:.:.+.:::00:_+---'0:::.·O:::0:.:Ec-'+"'0.:::0-1-=-2:::·04c;.::.E-c::0:::5~1--.:;9.:.:.2:::5.;Ec..=c-09 1.07 E-07 
l-'-30-AJ.,_'_ · ----+--4.:..:·;;._93;;..;E;a.·_.;.1 o"--+--'-1 c..c· 1--1 E::.-.... 1..c.o_,_-C.9.:..:.5.::;2.=E~-O..c.3_1----1'-'. 9-=0-"E-'-0-=3- +---0--.0'-'0-=E:..+..c.00-'---+--o'-. 0.c..0;;..;E;;._+~00----11--'-1 --· 1_4::.E-~0.::;2_,1---=5--· 1-=9-=E=-06__ 6. 01 E-05 . -

31 As' ' 2 .09E-13 1.30E-13 1.12E-05 1.92E-06 0.00E+00 0.O0E+OO 1.31E-05 5.96E-09 6.89E-OB 
--+---··-

32 B•J 3.68E-12 3.32E-1J 2.85E-05 4.82E-04 0.00E+00 0.00 E+OO 5.l0E-04 2.32E-07 2.68E-06 

33 Ba'2 4 .91E-14 5.63E-14 4 .83E-06 1.51E-05 0.00E+00 0.00E+OO 1.99E-05 9.04E-09 1.05E-07 
l-'-'-+C..C..,------+-----;---::----11------1------+-------+------t-----~- . -
1-=-3•~B::.:i'_' ____ --+_3_._oo_E_-_14_-11-_5_.z.i_E-_1_4__,1----4--·•-=9-=e---0-=s-1--_•_·2_4_E_-0_5_+-_o_.o_o_E_+_o_o -+-o_._oo_E_•_oo_-11-_4_.6_8_E-_o_s_1-- 2. 13E-oa 2.•se-01 

35 Ca'2 7.54E-11 2.52E-11 2.16E-03 3. l0E-03 0.00E+00 0.00E+00 5.26E-0J 2.39E-06 2.77E-05 
l-'-'-+:;.::;_------+-----;..------11------1------+-------+------t-----~--~~-i-· 
l-"-36=-+C:.:d:..':-

2 
- - - - +--·--·--86_E-,--_14_+_4_.5_6 __ E-_1_4_,f-..;;3.:..:· 9--1-=E---0-=6-t-_3....,.34,-E_-0_5_+-_o_.o_o__:E:..+_0-:-0-t-o_._oo_E-,-•_oo_+_3_. 7_3--E-_o_s_l--'1.:..:.6:..:9.::;Ec.c-0:..:Bc_t-_;1cc;. 9=6E-07 

37 Ce"' 1.B9E-12 2.21E-1 2 1.89E-04 1.71E-05 0.00E+00 0.00E+OO 2.07E-04 9.J9E-08 1.09E-06 

1-3:.:8:...+=C"-r-----+--s'-'.5'--3--E:..-_11_+-_1._9_3E_-_1_1 -1---1-=·6.;:.6E=---=o.;:.3-,f--1_.o_e=-E_-0_s_t-_o_.o_o-cEc-•o_o_+-_o_.o_o,-cE:..•-0_04 __ 1.--a1_E=-·-O-=-J--if--'1._. ._57 _E_-_o_7-; __ 8_.7_7E_-_o_s -; 
39 CO 4.90E-35 1.15E-35 9.82E-28 0.OOE+O0 1.36E-71 2.73E-8-4 9.82E-26 4.46E-31 5.17E-J0 

40 CO, 8.00E-15 2.9"E-1 5 2.52E-07 0.OOE+00 1.-45E-12 4.56E-05 4.59E-05 2.0BE-08 2.41E-07 
1---t-~":------+---=---i-----i------,1----cc-- t------t------+------r-~~~---~~----
1-4--1-C;._;Oc...,,._-2 ____ ,.__4_.6_0_E_-_10_+-_2 __ 3_•E_-_1_0-; _ _.;.1cc.9c._7::.E·-=D.::;2__,1---1_.e_2_E_-O_J_t-_o_.o_o_E_+o_o_+-_o_.o_o_E_+_a_o-f __ 2._1_6E_-_0_2-;1----9-=·8-=0-=E·-=06 __ ! 1.13E-04 ·--

42 Cr'' 8.09E-12 3.51E-12 3.01E-04 2.BSE-05 0.00E+00 0.00E+00 3.29E-04 1.S0E-07 1.73E-06 

1-•--3....,c:..:u'-·2 
____ -+_a_.7_5_E_-_,.._+-_4._B-4_E_-_1_•-;-..c.3-=· 9..c.a=-E-o...c..c.s-;1---s_. ,_9_E_-o_s_+-_o_.o_o_E_+o_o_+-_o_.o_o_E_+_o_o-f __ 1._0_2E_-_o_s__,1---4.:..:·s-=2-=E~-0-=-s -+--5_.3_5_E_-0_a-1 

1-4_4-1-F-- ....,,...----+---2_.a_2_E_-_11_+-_4._4_7E_-_1_2-; __ 3_.a_3_E-04_-;1---1_.7_9_E_-04_-+_o_.o_o_E_+_oo_+-_o_.o_o_E_+_o_o-t __ s ._s_2e_-_04_-t-~ 2~.s_s=E.-~01 -1-=2.~96--E=-06.c...c. . __ 
45 Fe . , 2.83E-12 1.32E-12 1.13E-04 2.47E-03 0.00E+00 0.00E+00 2.58E-03 1.17E-06 1.36E-05 

46 H,O 1.58E-07 2.38E-08 2.04E+00 0.00E+00 1.55E-03 2.00E+04 2.00E+04 9.08E+00 1.05E+02 

47 H,O(b) 0.00E+00 0.OOE+00 0.OOE+OO 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.OOE+00 0.OOE+00 

48 H. 7.69E-11 6.47E-13 5.55E-05 0.00E+00 0.00E+00 0.00E+00 5.SSE-05 2.52E-08 2.92E-07 

1----•9-H_C_L ____ -+_ o_.o_o_E_+_o_o--+_o_._oo_E_+_o_o__,_.;:;.o . ..c.o"-oE=•--'o:..:o--,1--_o._o_o_E +_o_o_+-_8_.s_,_E_-3_s_+-_2_._2s_E_-_21_+--_ 2._2_sE_-_2_1--11----1.:..:.oc=2-=E...::·3:..:0_ 1.18E-29 
50 HC03- 4 .08E-16 2.0SE-16 1.78E-08 0.00E+00 0.00E+00 0.00E+00 1.78E-08 8 ,10E-12 9.38E-11 

1-=-51-H_2_c_O_J ___ -+_ a_.o_o_E_-_28_+-_4._1_•E_·_2_8--+-..c.3-=.s.::;5-=E--=2-=o--,1--_o_.o_o_E+_o_o_+-_o_.o_a_E_+_oo_+-_o_.o_o_E_+_o_o-f __ 3._s_5E_-_2_0--+1---1,.:..:·s:..:1-=E...::·2:..:3_J. 1.s1e-22 

i-.;:;.s2_H_F-_ ___ ,.__o_.o_o_E_+o_o-;_o_._oo_E_+o_o-;f---o.'--0_0E~•-o'--o--,1--_o_.o_o_E+_o_o_ +-_1_.1_J_E_-3_s_+-_1_._s2_E_-_2a_+-_1._s_2E_-_2_8--+1---'-7.:..:·3-=5-=E---3-=-2 _ , 8.5 t E-31 
53 Hg'2 8.38E-14 1.40E-1 3 1.20E-05 4.34E-05 0.00E+00 0.00E+00 5.55E-05 2.52E-08 2.92E-07 

5-4 HNO, 0.0OE+O0 0.OOE+00 0.00E+00 0.00E+00 1.0SE-33 4 .72E-25 4.72E-26 2.15E-29 2.48E-28 

l-"'ss4 K=-·-=------t-1_.4_1_E_-_10_+-_4,_.s:-:oc::E_-1_1__J1--=3;.;;·9.;:;.5e=--0.::;.;:..3-t-2.:....9_9-'E'--o_s_t-_o_.oo __ e_+o_o_1---o._0_0E_+_o_o-+_ 3.:...·.:,-9a--E:..-o.:...3=--+-- 1"'.a::..,1"'E'-'-0"'s'- 2.09E-Os 

1-=-56"-4'ui=-·'------+-2_._22_E_-_14_-11-_2_.5_7E_-_,_4__,1---=2"'.2"'1""E-06-"-"--,1---2_.5_1_E_-0_5_+-_o_.oo_E_•_oo_+-_o_.o_o_E_+_o_o_. __ 2._1_3E_-_o_s__,1---'1=.2•E-oe 1.•• E--01 

1-5_7-+'L'-1·-----t--2_.9_5_E_-_12_-+-_1._1 _1 E_-_13_-i--_1._• _1E_-0_ s_. __ 1 _.1_2.,..E-_o_s__,1---o_.oo---,E_+o_o_+-_o_.o_o_E_+_oo_+-_2_._s9_E_-_os_• __ 1_; 1 aE-oa 1.36E--07 

~sa::.;:;.,~M~•a~·'- --- -+-s_.64_E_-_12_+-_1._3_5E---_12_+-___;.;1.=-1"-sE::.-.::;0,4---+---3-·7_o_E-_0_•_1--_o_.oo_ E_+o_o_+-_o_.o_o_E_+_oo_+--•-·_es_E_-_o•_~_ 2_.2_1_E_-0_1 __ f---~¥E--06 
59 Mn'' 7.36E-13 3.37E-13 2.89E-05 2.02E-04 0.OOE+00 0.00E+00 2.31E-04 1.0SE--07 1.21E-06 

l-'-''-+'-"'-- - ---1------+------1-===--1----- 1------+-----+-- ---+---'-==....c--- -· 
.. so_ .. M_n_o~•-· - ---+-_o_.o_o_E_+_oo_-+-_o_.oo_E_+o_ o-+_o_._oo_E __ +_o_o_. __ o._oo_E_+_o_o_,___o_.oo_ E_+o_o_+-_o_.o_o_E_+_oo_+-_o_.o_o_E_+o_o_. . 2 DOE +00 o.09e+oo 

1-s __ 1~N~'-----t--3_.1_a_E_-_12_+-_1_._•2_E_-_1 _3 -i--'-6."'3'-7E::.-_o--s-i __ o._oo_E_+_o_o_1--_2_.9_2_E_-0_2_+-_5_.a_s_E_•_o5_ +-_s_.a_s_E,...•_o_s-; __ 2.66E+o2 3.oee +03 

1-s;;..;2-+-N:..:a'--· -----t--3_. 1_1_E_-0_9_+-_1_._23_E_-_1 _0 _._.;:;.s-:::2.::.0E=---=o=-2--+ __ 2_.0_2_E-_o_J_1--_o_.oo_ E_+o_o_ +-_o_.o_o_E_+_o_o -f_s_._•o_E_-_0_2 --1,-. ~-'-_9_1--'e'---0-'s-t----3"_3 ___ 7E=-04-'--_ 
63 NH3 S.47E-12 7.78E-13 6.67E-05 0.00E+00 1.26E-10 1.53E-03 1.S0E-03 7.28E-07 _ . ~4_2_E-_06_ 

64 NH•+ 3.02E-15 7.78 E-1 3 3.90E-08 0.00E+00 0.00E+00 0.00E+00 3.90E-08 1.77 E-11___ 2.0SE-10 

85 Ni'' 6 .88E-13 3.37E-13 2.89E-05 5.41E-05 0 .00E+00 O.00E+00 8.30E-05 3.77E-08 4.37E-07 i-=+'-------f--'-'-"-'-'--+---'-;.:......;:.....;c=--+-..::.:.::=-=--+---"'-'--:::...C.-=--+--'--::---+--~-+----+--"-'-'-~~- . --· 
66 NO 3.98E-34 9.97E-35 8.54E-27 0.0OE+00 0 .00E+OO O.00E+00 8 .54E-27 J .88E-30 4.S0E-29 _ 

t-6""1-t-N_o-='-------1--o--.o_o-=E:..+_oo_+-_o_._oo_E_+_o_o--+_o.:.a·.;:.oo.:.aE""+-'o:..:o--1---o._o_oE_+0_0_1--_e_.s_s_E_-5_o_+-_2_.a_5_E_--4_2_+-_2._es_E_-_4_2-+ - __ 1_.2_9_E_--4_5_,___1.5_Q!:_-44 
68 NO; 7.39E-10 2.84 E-10 2.4JE-02 5.04E-04 0.00E+00 0.00E+00 2.48E-02 1.13E--05 1.31E--04 



BY: E. Berrios 
DA TE: 12/22/05 

CALCULATION SHEET 

SUBJECT: Integrated Baseline Emi$Sions Report Non-SSFM Represented ConsMuents Emissions Rate Estimation 

A B C 0 E F G 

69 No,· 1.49E-09 7.73E-10 6 .63E-02 4.10E-04 0.00E+OO 0.00E+-00 

70 0, 1.02E-12 2.7JE-\3 2 .34E-os 0.00E+O0 7.77E-03 1.78E+05 

71 o- 0.OOE+O0 0.0OE+O0 O.00E+00 1.JJE-03 0.00E+00 0.00E+O0 

72 OH. 3.52E-09 5.00E- 10 4 .29E-02 7.51E-03 0.00E+OO 0.00E+O0 

73 OHlbr 5.J0E-17 7.52E-1 8 6.45E-10 1.98E-19 0,00E+OO 0.00E+O0 

74 Pb.2 1.72E-13 2.97E-13 2.S•E-05 6.94E-05 0.00E+-00 0.00E+-00 

75 Pd.2 1.35E-14 1.20E-14 1.03E-06 2.90E-06 0.00E+OO 0,00E+-00 

76 PO ., 2.J•E- 11 1.86E-11 1.59E-03 5.34E-04 0.00E+OO 0.00E+-00 

77 Resin 0.OOE+O0 O.OOE+O0 0.00E+00 0.00E+00 0.00E+O0 0.O0E+OO 

78 Rh., 1.28E-1• 1.10E-1 4 9.41E-07 9.21E--07 0.00E+0O 0.00E+OO 

79 Ru•• 1.90E- 14 1.SOE-14 1.37E-06 8.34E--06 0.00E+00 0.00E+oo 

80 s .. 0.OOE+O0 0.OOE+O0 0.00E+00 3.44E-20 0.00E+00 0.0OE+00 

81 S1O2 7.83E-12 3.92E-12 3.36E-04 1.84E--03 0.00E+00 0.00E+O0 

62 s1O.· 4.31E·19 3.31E-19 2.84E-11 2.TTE-10 0 .00E+00 0.0OE+00 

83 so, 1.57E-37 8.39E-3B 7.19E-30 O.00E+OO 0.00E+00 0.0OE+OO 

84 so;' 3.5aE-11 2 .87E-11 2.48E-03 1.20E--04 O.00E+00 0.00E+OO 

85 s,•2 6.86E-15 5.02E-15 4.30E-07 4.S0E--06 0.00E+OO 0.OOE+OO 

88 Sucrose 0.OOE+O0 0.00E+O0 0.00E+OO 4.32E-37 O.00E+OO 0.O0E+OO 

87 Ti" 4.10E- 14 1.6-4E-14 1.•oE-06 5.43E-06 O.00E+OO 0.O0E+OO 

88 zn·2 1 .39E- 13 7.61E- 14 6 .52E--06 1.11E-0-4 0.00E+OO 0,O0E+OO 

89 zr•• 1.13E- 13 8.61E-14 7.38E-06 6.10E--04 0.00E+OO 0.O0E+00 

90 

91 Conmanellts ,AOUeeUSColllll Solidc- G«saous 
92 Unit ..... IL. U,/ool U,/dav U,/dav -'IL U,/doy 
93 Total 1.46€-11 1.07€-11 9.18€-04 3.46E-03 O.OOE.00 O.OOE•OO 

94 c . o.-' 1.46E-11 1.07E-11 9.18E-04 3.46E-03 0.0OE+OO 0.00E+OO 

95 Formate 1.98E-18 7.46E-19 6.39E-11 7.B0E-10 0,00E+OO 0.00E+OO 

96 !Acetate 1.S•E-18 7.58E- 19 6.50E-11 7.93E-10 0.00E+OO 0.OOE+OO 

97 Glycolata 1.02E-17 6.41E- 18 5.SOE-10 7.85E-10 0.OOE+OO 0.OOE+OO 

98 IDA 5.17E-18 5.75E-18 4 .93E-10 2.45E-10 0.O0E+OO 0.00E+OO 

99 Citrate 4.73E-19 7.58E- 19 6 .SOE-11 3.14E-10 0.O0E+OO 0.00E+OO 

100 HEDTA 2.21E-18 5.14E-18 4 .41E-10 2.95E-10 0.O0E+OO 0.OOE+OO 

101 EDTA 2.66E- 19 8.49E-1 9 5.57E·11 3.0 1E-10 0.O0E+OO 0.00E+0O 

102 I I ' 
103 Rad . Comp Aq- Racl . Como Solids Rad. Como Cl) 
104 U11it CI/L Ci/day lb/dav Ci/l Ci/doy Lb/doy 
105 Total 1.18E-09 3.BJE-01 5.54E-04 9.23E-10 3.00E-01 3.61E·03 

108 ,.,Am 2.59E-13 8.41E-05 5.41E-08 8.60E-12 2.14E-03 1.38E-08 

107 243Am 1.69E-16 5.49E--08 6.07E-10 5.33E-16 1.73E-07 1.91E·09 

108 "c 9.10E-15 2.95E-06 1.46E-09 7.76E-16 2.52E-07 1.24E-10 

109 -co 5.97E-14 1.94E--05 3.78E-11 1.21E-12 3.94E-04 7.67 E- 10 

110 "
3
Cm 4.80E-17 1.56E-08 6.79E-13 1.53E-14 4.98E-06 2.17E-10 

111 .. Cm 1.14E-15 3.69E--07 1.00E-11 3.49E-13 1.13E-04 3.09E-09 

112 "'Cs 1.0'3E-09 3.54E-01 8.99E-06 1.43E-10 4 .6-4E-02 1,18£-06 

113 t:J.tEu 1.95£- 15 6.33E-07 8.03E-12 3.51E-14 1.14E-05 1.•SE-10 
114 '><Eu 4.0•E-13 · 1.31E-04 1.07E-09 3.81E-12 1.24E-03 1.01E-08 

115 •-i:u 1.17E-13 3.80E-05 1.72E-10 5.64E-13 1.83E-04 8.J0E-1 0 

116 'H 4.51E-14 1.46E-05 3.36E-12 8.22E-12 2.67E-03 6.12E-10 

117 12,, 3.54E-16 1.15E-07 1.44E-06 7 .66E-17 2.49E-OB 3.10E-07 
118 63NI 6.42E-13 2.0BE-04 8.0BE-09 1.32E-13 4.30E--05 1.67E-09 
119 W ND 3.52E-16 1.14E--07 3.57E-07 8.99E-15 2.92E--06 9.12E-06 

120 ""Pu 1.16E-15 3.76£--07 4.84E-11 2.57E-14 8.32E--08 1.07E-09 
121 "'Pu 1.S0E-14 5.21E-06 1.85E-07 2.27E-13 7.37E--05 2.62E-06 

122 2°"Pu 4.16E-15 1.35E-06 1.31E-08 6.00E-14 1.95E-05 1.89E-07 
123 "'Pu 8.73E-14 2.83E-05 6.0SE-10 1.61E·1 2 5.22E-0-4 1.12E-0B 

124 '~Pu 3.15E-20 1.02E-11 5.73E-12 5.53E-18 1.B0E--09 1.01E-09 

125 '"'Sb 2.42E-13 7.ME-05 1.67E-10 2.35E-1 2 7.61E-04 1.62E-09 

126 l'"'Sm 3.39E-12 1.10E-03 9.21E-08 2.83E-11 9.18E-03 7.89E-07 

127 '"'Sn 3.85E-15 1.25E-06 2.43E--07 1.10E-14 3.57E-06 6.93E-07 

128 i-s, 8.35E-11 2.71E-02 4.32E-07 7.24E-10 2.JSE--01 3.75E-06 

129 nc 1.15E-1 2 3.72E--04 4.84E--05 2.89E-12 9.39E-0-4 1.22E·0• 
130 i=Th 1.07E-17 3.47£--09 6.96E-05 2.97E-16 9.64E-08 1.93E-03 

131 ·mu 3.57E-16 1.16E-07 2.85E-08 2.4•E-14 7.90E-06 1.81E-06 

132 ,,.u 2.53E-16 8.21E-08 2.92E-08 1.27E-15 4.11E-07 1.48E-07 

133 .,~ J 9.97E-18 3.23E-09 3.J0E-06 3.0•E-17 9.88E-09 1.01E·05 

134 -.1 1.71E-1 7 5.54E-09 1.89E-07 4.18E-17 1.36E-08 4.63E-07 
135 · - J 1.98E- 15 6.42E-08 4 .21E-04 7.16E-16 2.32E-07 1.53E-03 

135 1 All rad ionuctides in aaM!Ous streams are as.sumed to exist as sol id oarticula1e. ! 

PROJECT: WTP 
JOB NO.: 24590 

CALC NO.: 24590-WTP-M4C-FRP-00003 
SHEET REV: D 

SHEET NO.: C41 

H I J 
6.67E-02 3 .0JE-05 3.51 E-04 
1.78E+05 8.09E+01 9.36E+02 
1.33E-03 6.02E-07 6.97E-06 -
5.04E-02 2.29E-05 2.65E-0-4 --· 
6.45E-10 2 .93E- 13 3.39E- 12 
9.48E-05 4 .31E-06 4.99E-07 -·· 
3.93E-06 1.79E-OJ .• 2.07E-08 
2.13E--03 9.66E-07 1.12E-05 
0.00E+O0 0.00E+00 0.00E+OO 
1.86E-06 6.•7E-10 __ 9.B0E-09 -
9.72E-06 4.42E-09 5.11E--08 
3.«E-20 1.56E-23 - I 1.B1E-22 
2 .1&E-03 1.15E-05 9.91E-o7 I · -
3.0SE-10 1.39E- 13 1 1.60E-12 
7 .19E-30 3.27E-33 ' 3.7BE-32 
2.58E-03 1 .HE-06 1.36E-05 
4.93E-06 2.24E-09 2.59E-08 
4.32E-37 1.~SE-40 2:27E-39 
6.B• E-06 3.11E-09 ' 3.S0E-08 
1. HE-04 5.33E-08 I 8.17E-07 
6.18E-04 2.81E-07 ' 3.25E-06 .. 

I 

Total Comp .. ·- ··---lb/day Ml/day g/HC 

4 .38E-03 1.99E-06 2.J0E-05 

4.38E-03 1.99E-06 2.30E-05 ·--
8.44E-10 3.84E-13 4.«E-12 

B.58E- 10 3.90_E-13 4.51E-12 ·-1.33E-09 6.06E-13 7.02£-12 
7.38E-10 3.35E·13 3.88E-12 
3.79E-10 1.72E-13 2.00E-12 -----
7.38E-10 3.35E-13 3.87E-12 . . 
3.57E-10 1.62E-13 1.~~E-12 - ·· · 

Tata! Rad . Como (1) 
Ci/l Cl/doy Lb/day 

2.10E-09 6.83E-01 4.17E-03 

6.86E·12 2.23E-03 1.43E--08 
7.02E- 18 2.28E·07 2.52E--09 
9.88E-15 3.21E-08 1.58E--09 
1.27E- 12 4 .13E-04 8.0SE-10 
1.54E-14 5.00E-06 2.18E-10 
3.S0E-13 1.14E-04 3.10E--09 
1.23E-09 4 .00E-01 1.02E--05 
3.71E-14 1.20E-05 1.53E-10 
4 .21E-12 1.37E-03 1.11E--0a 
6.81E-13 2.21E-04 1.00E-09 
8.26E-12 2.68E-03 6 .15E-10 
4.31E- 16 1.•0E-07 1.75E-06 
7.74E-13 2.51E-0-4 9.75E--09 
9.34E-15 3.03E-06 9 48E-06 
2.68E-14 8.70E-06 1.12E-09 
2.43E•13 7.90E-05 2.81E-08 
6.41E-14 2.0BE-05 2.02E-07 
1,70E-12 5.51E-04 1.16E-08 
5.56E-18 1.81E-09 1.01E-09 
2.59E-1 2 8.40E-04 1.78E-09 
3.17E-11 1.03E-02 8.61E-07 
1.48E-14 4.82E-06 9.36E-07 
8.07E-10 2.62E-01 •.18E-06 
4.0•E-12 1.31E-03 1.70E-0-4 
3.08E- 16 9.99E.08 2.00E-03 
2.47E- 14 8.02E-06 1.83E-06 
1.52E-15 4.93E.07 1.75E-07 
4.0•E- 17 1.31 E-08 1.34E-05 
5,89E-17 1.91E-08 6.52E-07 
9.l •E-16 2.97E-07 1.95E-03 



CALCULATION SHEET 
BY: E. Berrio• 
DATE: 12/22105 

SUBJECT: Integrated Basefone Emissions Report Non-SSFM Represerned Constituent, Emissions Rote Estimation 

A I B C D E F 

1 Table C- 21 PVPl 2 StreCllll Report 
.. - --· - --- -----= - -- --

3 Str.Offl Nlllnbe~: rv,12 
ICGrbon bed ods~ d~~'f ~. ----4 StNa,n,._,. , 

5 ComlQllrGtio•: MR0 -0!5- 0049.acmf 

... 

-- - -

G 

~ - ·-

PROJECT: WTP 
JOB NO.: 2-4590 

CALC NO.: 24590-WTP-M-CC-FRP-00003 
SHEET REV: 0 

SHEET NO.: C~ 2 

H I J 

. ·- ·-. -----·- .. ___ 
- -- --------·-· - ·- --
------ - ----·- - . --

12/14/200!! :T42 :25 PM I 
----- · ·-··- ·· -

6 Run !'>ntt/ T i- : 
· • ·-· ... ---- f--·· -

7 ~~ Dcrta Filo: . -· ·---- :H:\ACM .3.1 \MRQ-05-0049\MAQ._05 0049A_Str.DIIU .esv -·. ... 

8 : i : -· . .. 
Vcrlable Valuo 

... ,-
Unih 

---
. ~ ~ ·· 10 ---- - ·----· - - ·- - -

11 Denslv 9.01E--04 nirff, " does not include solid ohasel ·-- - -- ·- ----- · - -
12 Enthalpy -3.82E-+06 BTU/hr I 

Mass Flow 3.25E+04 
--- ·····-- - - -- ______ ,_ __ --- --- -

...l1. Lb/hr 
l 1-4 7.81E+05 Lb/day 

votumetric Flow 7.21 E+04 GPM does not include •?!<!et:!•••> --- · -- - · - ------ - -
15 -- ·- -· -· - . - - -~-~-16 9.&4E+03 

,..,,_ __ 
does not include • ofld ohasel 

17 Molar Flow 1.14E•03 Lbmolihr 
----- -- -- -- -- - -- --

·- L . .. -- --- ---
18 Molecular Weighl 2.85E+01 Lbllbmol I 

8.10E+02 
- ·· ·--

···---~ -19 Pressure mbar 
20 Tem,_.._.ure 3.49E•01 C 

--· ____ - --- -· I - ·-------
21 N• Molarity 0.00E+OO moll\. ·-- -- I - --- --- -
22 IPH 1.02E-+ 01 oH ---- I --- - . - ---
23 Total TRU 5.47E-20 CV\. - -· -- ·- ---- - - --· ----Z4 Total Aciivitv 5.&4E-12 CV\. 
25 

- --- -· - . . 

26 c-- ~-c-,· Solid C-o &asoous II l Tof ol C...o : ,, Urlit fflOl/1. Lb/ail Lb/ """ Lb/c!Gy a,ol/l Lb/_,, Lb/dav mt/day I g/HC 
Z6 Total 6.85E-1 1 1.92E-12 1.TTE-04 4.34E-05 3.16E-02 7.81E•05 7.81 E+05 3.55E+02 I 4.11E+03 
29 An . 3.0SE-22 2.75E-22 2.85E-14 1.17E-13 O.OOE+OO O.OOE+OO 1.45E-13 8.81E-17 7.85E-16 -JO .. , .. 2.91 E-18 8.55E-19 8.80E-11 1.36E-11 O.OOE+OO O.OOE+OO 8.15E-11 3.71E-14 4.29E-13 

31 ...... 1.23E-21 7.69E-22 7.99E-1 4 1.37E-14 O.OOE+OO O.OOE+OO 9.36E-14 4.25E-17 4.92E-16 -· 
32 e·• 2.17E-20 1.96E-21 2.03E-13 3.« E-12 O.OOE+OO O.OOE+OO 3.84E-12 1.66E-15 1.92E-14 -
33 aa·' 2.90E-22 3.32E-22 HSE-1 -4 1.08E-13 O.OOE+OO O.OOE•OO 1.42E-1 3 6.'45E-17 7.47E-16 - ··-
34 er' 1.77E-22 3.09E-22 3.20E-14 3.03E-13 O.OOE•OO O.OOE+OO 3.~ ·13 1.52E-16 1.76E-1 5 ---
35 Ca•l 4 .45E-19 1 .. 19E-19 1.54E-11 2.2\E-11 O.OOE• OO O.OOE•OO 3.711E-11 1.71 E-14 1.98E-13 .. Cd., 2.38E- 13 36 2.87E-22 2 69E-22 2.79E-14 O.OOE•OO O.OOE+OO 2.66E-13 1.21E-16 2;40E-15 -
37 c e•l 1.11E-20 1 30E-20 1.35E-12 1.22E-13 O.OOE•OO O.OOE+OO 1.48E-12 6.71 E-16 7.76E-15 -~ 
38 c 1· 3.85E- 19 1.1-4E-19 1.18E-11 7.73E-14 O.OOE+OO O.OOE+OO 1.19E-11 5.~) E-15 6.26E-14 --
39 co 1.30E-38 3.04E-39 3.15E-31 O.OOE+OO 1.13E-71 2.73E-84 3.15E-31 1.43E-34 1.66E-33 . . 
40 co, O.OOE+OO O.OOE-+00 0.00E+OO O.OOE -+00 1.12E-12 4.28E-05 4.28E-05 1.95E--08 2.25E-07 

41 co;' 2.71E-18 1.36E-18 1.41E- t0 1.JOE-11 O.OOE•OO O.OOE+OO 1.54E-10 7.00E-14 8.10E-13 .. 
42 Cr•l -4 .77E-20 2.07E-20 2.15E-12 2.04E-13 O.OOE+OO O.OOE• OO 2.35€-12 1.07E-15 1.24E- 14 -
43 cu·2 5.16E-22 2.7-4E-22 2.84E-14 4.42E-14 O.OOE+OO O.OOE+OO 7.21\E-14 3.JOE-17 3.82E-16 

44 • 1.66E-19 2.63E-20 2.74E-12 1.28E-1 2 O.OOE+OO O.OOE• OO 4.02E· 12 ... 1.:83E-\5 2.11E-14 

45 Fe •3 1.67E-20 7.79E-21 8.09E-1 3 1.76E-11 O.OOE+OO O.OOE+OO 1.B-4E-11 8.37E-15 9.69E-14 

48 H,() O.OOE+OO O.OOE-+00 O.OOE+OO 0.00E+OO 1.08E-03 1.65E• 04 1.65E+04 7.49E+OO 8.67E+01 

47 H,()(b ) O.OOE•OO O.OOE-+00 O.OOE• OO O.OOE•OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 

48 H• e.35E-11 5.3-4E-13 5.55E-05 O.OOE+OO O.OOE•OO OOOE+OO 5.55E-05 2.52E-08 2.92E-07 

49 HCL O.OOE•OO 0.00E+OO O.OOE+OO O.OOE+OO 2.37E-35 7.49E-28 7.49E-28 3.40E-31 3.94E-30 
50 HC03- 2.-41E-24 1.23E-24 1.27E- 16 O.OOE+OO O.OOE-+00 O.OOE+OO 1.27E-18 5.79E-20 6.70E-19 

51 H2C03 8.60E-28 3.42E-28 3.55E-20 O.OOE+OO O.OOE•OO O.OOE+OO 3.55E-20 1.61E-23 1.87E-22 

52 HF O.OOE+OO O.OOE•OO O.OOE+OO O.OOE+OO 3.11E-36 5.39E-29 5.39E-29 2.•SE-32 2.B-4E-31 ·-
53 Ho'' 8.92E-14 1.16E-1 3 1.20E-05 4.34E-05 O.OOE+OO O.OOE+OO 5.55E-05 2.52E-08 I 2.92E-07 . . 
54 HNO, O.OOE+OO O.OOE-+00 O.OOE+OO O.OOE+OO 2.68E-34 1.57E-26 1.57E-28 7.15€-30 ! 8.28E-29 
55 K• 8.32E-19 2.72E-19 2.82E-11 2.1-4E-13 O.OOE+OO O.OOE +OO 2.8-4E-11 1.29E-14 1.49E-13 

56 La·3 1.31E-22 1.52E-22 1.58E-14 1.79E-13 O.OOE-+00 O.OOE+OO 1.95E-13 8.86E-17 ' 1.03E-15 

57 Li' 1.74E-20 1.01E-21 1.0SE-13 8.02E-1-4 O.OOE-+00 O.OOE+OO 1.85E-13 8.40E-17 9.72E-16 

58 t.10•2 3.92E-20 7.95E-21 8.25E-13 2.65E-1 2 o.ooe+oo O.OOE-+00 3.47E-12 1.58E-15 i 1.83E-14 

59 Mn•3 4.34E-21 1.991:-21 2.07E-13 1.441:-12 O.OOE•OO O.OOE+OO 1.65E-12 7.49E-16 8.67E-1 5 - ! eo MnO, O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE•OO O.OOE•OO O.OOE+OO O.OOE+OO 

81 N, 2.62E-12 8.13E- t3 6.37E-05 0.00E+OO 2.41E-02 5.86E+05 5.86E+05 2.66E+O~ 3.08E• 03 

82 Na• 2.22E-17 4.26E-18 4.43E-10 1.441:-11 0.00E-+00 O.OOE+OO 4.57E-10 2.0SE- 13 2.40E-12 .. 
63 NHJ 1.51 E-12 2.14E-13 2.22E-05 O.OOE+OO 3.47E-11 5.12E-04 5.34E-04 2.43E-07 2.81E-06 

84 NH4• 8.31E-16 2.1-4E-13 1.30E-08 O.OOE•OO O.OOE• OO O.OOE+OO 1.30E-08 5.91E-1 ~--- 8.83E-11 

85 N(1 4.06E-21 1.99E-21 2.06E-13 3.B7E-13 O.OOE-+00 O.OOE+OO 5.93E-1 3 2.70E-16 3. t2E-15 

66 NO 7.86E-36 1.97E-36 2.04E-28 O.OOE•OO O.OOE+OO O.OOE+OO 2.04E-28 9.29E-32 1 07E-30 

67 NO, O.OOE+OO O.OOE+OO 0.00E-+ 00 O.OOE+OO 3.97E-50 1.58E-42 1.58E~ 2 7.19E-46 6.32E-45 ·-··--
68 NO . 4.36E-16 1.67E-18 1.74E-10 3.SOE-12 O.OOE-+00 O.OOE+OO 1.TTE-10 8.06E-1 -4 __ 9 .~ E-13 _ 

69 NO . 8.81 E-1 8 4 56E-1 8 4.73E-10 2.93€-1 2 O.OOE-+00 O.OOE+OO 4.76E-10 2.1_~[:-~3 251E-12 

70 o , 8.45E-1 3 2 26E-1J 2.34E-05 O.OOE+OO 6.42E-03 1.78E+05 1.76E•05 6.0IIE• 01 9,36E+02 

71 o - O.OOE+OO O.OOE +OO O.OOE• OO 1.51E-11 O.OOE-+00 O.OOE+OO 1.51E-11 .. _e,87.e-_15 7 95E-14 

72 oH· 2.0SE-17 2.95E-18 3.06E-10 5.37E-1 t O.OOE+OO O.OOE+OO 3 60E- 10 \ 84E-13 1.89E- t2 

73 OH/bl' 3.2SE-25 4.66E-26 4.B<IE-16 1 .49E-27 O.OOE+OO O.OOE+OO 4.B<IE-18 2.20E-21 2 ~ -20 



CALCULATION SHEET 
BY: E. Bemos 
DATE: 1V22/05 
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PROJECT: WTP 
JOB NO.: 24590 

CALC NO. : 24500-WTP-l.kC-FRP-00003 
SHEET REV: D 

SHEET NO.: C.43 

A B C D E F G H 

74 Pb"' 1.01E-21 1.75E-21 1.82E-13 4.96E-13 0.00E+OO 0.00E+OO 6.77E- t3 3.0BE-16 3 56E-15 

a-:,;75~P:.::d'--., ____ +.....:.7;.:.99..::..::;E•..::2..::3_1--'7.:.;.09..::..::;E..::· 2;..;3_+-...:7..:;.3::.:7.::E;..· 1;.;:5'--t-----:2-::.0-::7c=E-::· 1-::•--+---::0-::00-::c=E_+OO:-::-_-t--cO::-.OO=E::-+-::OOc:--+--::2.-::8c:1 E=·-::1-:-4-ll--'1=.2=8E-17 _ 1 .48E-18 
76 pQ;' 1.38E-1 9 1.10E-19 1.14E-11 3.81E-12 O.OOE•OO O.OOE•OO 1.52E-11 6.90E-15 7 .00E-14 __ _ 

77 Resin O.OOE•OO O.OOE•OO 0.00E+OO O.OOE+OO O.OOE +OO O.OOE•OO O.OOE+OO O.OOE+OO 0.00E+OO 
78 M"' 7.54E-23 8.4BE-23 6.72E•15 6.581:-15 O.OOE+OO O.OOE•OO 1.33E-14 8.05E-18 i 7.00E-17 
79 Ru"' 1.12E-22 9.45E-23 9.81E·15 5.9eE•14 O.OOE+OO O.OOE+OO 8.94E-14 3.16E-17 I _ 3.6SE-16 __ 
80 c~ O.OOE+OO O.OOE+OO O.OOE•OO 2.46E-28 0.00E+OO O.OOE•OO 2.46E-28 1.12£-31 I 1.29E-30 

~~~~~!~~~2=• =======~=~~~::•:
1
;~:~f:1:::::r~~;E~:~~~:=:=:~;;;::~3~~=: :::!=:~===:::;::~:

2
;E:: :~!====:====~::::~;~=:~:===:=3~3:~:~:=~=~~=:;!:::~:;:e~;::::;::e~

1 
=~=-::~::.::~=~:~~ t ~: ~~~:~~ . 

83 S02 7.59E-38 4.oeE-38 4.21E·30 O.OOE•OO 0.00E•OO O.OOE•OO 4.21E-30 1.91E-33 2.22E-32 
84 SO ., 2.11E-19 1.89E-19 1.76E-11 8.00E-13 O.OOE•OO O.OOE+OO 1.84E-11 8.37E-15 9.69E_·.!!_ 
85 Sr' 4.05E-23 2.96E-23 3.07E-15 3.21E·1• 0.00€+00 O.OOE+OO 3.52E·14 1.SOE-17 1.65E-18 

i..::86::.&:S::::ucr=os==-•---1-..::0:..:.00=E•...c00;.:...-1-.....;;0.:..;.00E..::..::_+00~-+---'0"'.00=E'-+00~-+---3-·09E __ -•_5 __ +-__ o_.OOE __ +OO __ -t_o_.OOE-,,...+OO--i __ 3_.09E __ -4_S--ll--'1'-.4..::0E-=....-48..::....-+ . 1.82E-41_ __ 
87 Tl.. 2.42E-22 9.66E·23 1.00E-14 3.BBE-14 O.OOE•OO o.ooe .. oo 4.88E-14 2.22E-17 2.57E-16 
88 z,,•2 8.22E·22 4.49E•22 4.eeE-14 7.91E· 13 O.OOE+OO O.OOE .. 00 8.38E-13 3.81E-18 4.•1E-15 

i-::89~171,1.., .. ____ _.__,B::;.6;..;7E.::,.:•22=--+-'5;.;.0ll=E;.;·2;..;2:..._._...;5:;.;.2:;.;7;.:E;.;·.;..14;...._.; ___ 4_.38=E._· 1_2.___-+-_ _;;o.:.;.oo=e-•OO=---+-o_._oo_e;;.+..;00..::_-+-...:4;...4...;1.;:;E...:· 1..::2_..1-.c:2.01 E-15 ~-2_.3_2_E_· 1_4__. 
90 

91 C--nt, Ao,...., C-1 Solle! C..,p ~ Total C-p 
92 Unit IIIOl/1. U,/aa l Lb/dav U,/dav NI/\. Lb/dav Lb/dc,y MIidiy • Q/sec -

93 Tofol 4.30€-22 3.16E-22 3.21SE·14 l.24E-13 O.OOE-00 0.00E-00 l.56E-13 7.lOE-17 8.22E-18 

i-,;;.IM.:..i;Ce.:.o=.·-• ----11--4'-'_30E_;_•22 ___ 3_.1,,,e,,,E_·2,.,,2_+-_3_.2_8E=· 1,..,•,-+---=1-:.2c:4-=E·...,1c:3 __ +-_-=o-::.OO-:-E::-+OO--::--:,--+--::o:-.OO=E:-+00=-t-..,-1.-:58.,.E=-·-=1..,.3-ic--7.10E-17 . ...__8_.2_2_E_· 1_8__. 
96 Fcnnete 8.63E-29 2.57E-29 2.66E-21 3.25E-20 O.OOE+OO O.OOE+OO 3.52E·20 1.60E-23 1.6SE·22 

i.:::911=Au=t=•~•e=----+--=5~.29E=·~29:.:.... ..... .....;;2~.6~1~E~-29"'--+_;2~.7~1~E~-2;;.1_+-----3.:..;.30...;..::E~· 2;..;0 __ +---"o~.OOE=-+OO;.:__-+_o~.OOE=~+~00-'--+-.....;.3.~5'-7E~•~20-'---+-- 1.82&Zl + --'1~.BBE=~-2=2~ 
97 Glycclatt 3.52E-28 2.21E-28 2.29E-20 3.27E-20 O.OOE+OO O.OOE+OO 5.58E·20 2.S3E-Zl I 2.92E-22 
911 IDA 1.76E-28 1.98E-28 2.05E-20 1.02E-20 O.OOE+OO O.OOE•OO 3.07E-20 1.•0E-23 1.62E-22 
99 Cilnlto 1.63E-29 2.BlE-29 2.71 E-21 1.31E-20 O.OOE+OO O.OOE+OO 1.SBE-20 7.16E-24 8.31E-23 
100 HEOTA 7.82E-29 1.TTE-28 1.84E-20 1.23E-20 O.OOE•OO O.OOE+OO 3.07E-20 1.391:-23 1.81E-22 
101 EDTA 9.15E-30 2.23E-29 2.32E-21 1.25E-20 O.OOE•OO O.OOE•OO 1.•9E-20 6.76E·24 7.62E-23 
102 

10~ Rad . Coma Solids Rad . '""'' (I) Total Rad . COIIID (1) 

104 Vnit Cl/I. Ci/,._ Lb/day Ci/1. Ci/dov U,/day Ci/L Cl/dav 
1oi TOIJII 3.63E-14 1.50E·05 4.12E-07 5.SOE-12 2.20E-03 6.93E-OII 5.&4E-12 2.22E-03 5.01E-07 
1n, "Am 1.S3E-21 8.01E-13 3.87E-16 3.69E-20 1.53E-11 9.BSE-15 4.05E-20 1.59E-11 1.02E-14 
107~"Am 9.98E-25 3.92E-18 4.33E-18 3.14E-24 1.24E-15 1.37E-17 4.14E-24 1.83E-15 1.BOE-17 
108 "C 7.51E-15 2.95E-08 1.46E-09 8.41E-16 2.52E-07 1.24E-10 8.15E-15 3.21E-06 1.58E-09 
109 "'co 3.52E-22 1.38E-13 2.70E·19 7.15E-21 2.e1e.1 2 5.4BE-18 7.51E·21 2.95E-12 5.75€-18 
110 "'Cm 3.00E-25 1.18E-16 5.14E-21 9.0SE-23 3.SBE-14 1.SSE-18 9.08E-23 3.57E-14 1.56E-18 
111 ""Cm 8.70E-24 2.631:-15 7.17E-20 2.06E-21 8.09E· 13 2.20E-17 2.06E·21 8.12E-13 2.21E-17 
112 '" r.s 6.43E-18 2.53E-09 e .42E-14 8.•JE-19 331 E-10 6.42E-15 7.27E-18 2.86€-09 7.26E-14 
113 '"r. . 1.lSE-23 4.52E-15 5.741:-20 2.07E-22 8.14E-14 1.03E-16 2.19E-22 8.59E-14 1.09E-18 
114 "'Eu 2.38E-21 9.37E-13 7.65E-18 2.24E-20 8.82£-12 7.20E-17 2.4BE-20 9.76E-12 7.98E-17 
115 1-F=u 6.90E-22 2.71E-13 1.23E-18 3.32E-21 1.31E- 12 5.93E-18 4.01E-21 1.58E-12 7.181:- 18 
116,... 3.07E-14 1.21E-05 2.ne-12 5.SOE-1 2 2.20E·03 5.0SE-10 5.63E-12 2.21E-03 5.0BE-10 
117 :1'"1 8.36E-17 3.29E-08 4.10E-07 1.B1E-17 7.10E-09 8.87E-08 1.02E-18 4.00E-08 4.99E-07 
11! l"I~ 3.76E-21 1.49E-12 5.TTE-17 7.BlE-22 3.07E-13 1.19E-17 4.58E-21 1.79E-12 6.96E-17 
111 """'n 2.0BE-24 8.16E-16 2.55E-15 5.30E-23 2.08E-14 6.52E-14 5.51E-23 2.181:-14 6.77E-14 
121 ''"'"Pu 6.84E-24 2.69E-15 3.481:-19 1.51E-22 5.95E-1• 7.66E-16 1.58E-22 6.22E•14 8.00E-18 
121 1,,.Pu 9.46E-23 3.72E·1• 1.32E-15 1.34E-21 5.27E-13 1.87E-14 1.43E-21 5.64E-13 2.00E-14 
122""'P" 2.•SE-23 9.84E-15 9.36E-17 3.54E-22 1.38E-13 1.3SE-15 3.78E-22 1.49E-13 1.44E-15 
123 12"Pu 5.1 5E-22 2.02E-13 4.33E-18 9.49€-21 3.73E•12 7.99E-17 1.00€-20 3.9JE-12 8.42E-17 
1241" .. P u 1.97E-28 7.76E-20 •.34E-20 3.zeE-26 1.2BE•17 7.18E-16 3.28E-28 1.29E-17 7.22E-18 
125 1"<:k 1.43E-21 5.62E-13 1.19E-18 1.38E-20 5.44E-12 1.16E-17 1.SJE-20 6.00E-1 2 1.27E-17 
126 1 '"-m 2.00E-20 7.65E-12 6.58E-16 1.67E-19 8.56E-11 5.49E· 15 1.67E-19 7.34E-11 6.15E-15 
1271'•"" 2.27E-23 8.93E-15 1.73E-15 6.4BE•23 2.SSE-14 4.9SE-15 8.76E-23 J .•• E-14 6.68E-15 
1211 f"'.,_, 4.92E-19 1.941:-10 3.09E-15 4.27E-18 1.68E-09 2.68E-14 4.76E-18 1.87E•09 2.99E-14 
12! r-r, 8.76E-21 2.66E-12 3.46E-13 1.71E-20 6.71E-12 8.72E-13 2.36E•20 9.36E-12 1.22E-12 
1"' ....,.,k 8.69E-26 2.63E-17 5.27E-13 1.75E-24 1.38E-11 1.82E-24 7.15€-16 1.•JE-11 
131-u 2.10E-24 8.27E-16 1.69E-16 1.«E-22 5.B•E- 14 1.29E-1 4 1.46E-22 5.73E-14 1.31E-1• 
132""11 1.49E-24 5.87E-16 2.0BE-16 7.47E-24 2.9JE-15 1.0•E-15 8 .96E•24 3.52E•15 1.25E-15 
133=11 6.23E-26 2.45E-17 2.50E-14 1.90E-25 7.49E•17 7.B•E-14 2.53E-25 9.94E-17 1.01E-13 
134"'"1.J 1.07E-25 4.20E-17 1.43E-15 2.61E·25 1.03E-16 3.50E-15 3.68E-25 1.45€-16 4.94E-15 
p,.,,. 1 1.17E•2• 4.58E· 16 3.01E-12 4.22E-24 1.66E-15 1.09E-1 1 5.39E-24 2.12E-15 1.39E-11 
136 1 Al radionucides In naseous stream, en, MIL.fflod to exist as solid partlculato. 
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A I B C D E F G H I J 

; ;:: .;1~, RU>32 s"::, "!P'rt I _ __ --~ -~- t~~ J · ~ _ ~- _ _ 
• StN""' ~ --_i_____ -~ S8S <Oftdcnsof1 vcucl ... nt - --- -i== ~ --7 ---- ____ --~ -- -t--~ 
.....l.~fi9""'!ian : 1 MAQ- 0!1-0049.ac•f -+---- ----=t-= _ __ , ______ ___ I __ .,: _____ _ 

: :: == ~.~•~' --- l ~~~~~::.1-,!~~~~~~,M~~ 0049A_~:!! =-~~+ ------ j_ = E =r===-
10 Varial>lc VGlu1 lh,its ~---=I ~ ::-:~ --=+-- ~~:=-=r-=== 
11 _,_ 113E-03 a/rm

3 ,(doesnotindudesoidphase) __ _:=1= ___ ________ , __ ,_-=: ·-------·--- - --- ----
12 En1halpy -6.80E+03 BTU.rr I ' , 

!~;: \~ !c.f. =,:~:~=-~t~=t~~~~-= 
20 Tom-•ture 3.00E•01 I _____ , , ~ 

~ ::-.... ~:~:~ ":'- j- -- -- --,-- . ~ '- - ____ -=-+- --=-=r--~ 
23 TotalTRU 6.19E-15 CVL L ___ _ _ _______ __ _ ___ --- --f---- --
24 Talat A<C.tNitv 2.06E-12 Ci/\.. ---+-- _ --- - ->------ _ ________ _ _ _ , ____ _ 
2:, 
26 c--nt ~ Cotn~ Solid CofnD "'5eoul (1) , Total CofflD 
Z1 U,,it IIIOI/L Lblaal Lb/dov Lb/dov fflOI/L Lb/dav Lb/dov ml/day g/Hc; -

26 Tot.II 5.25E-08 7.90E-09 6.91E~ 7.57E-06 3.97E-02 1.oeE•03 1.06E+03 4.62E-01 5.58E+OO 

.. 2;;9;.f'l .. ,.,_i.-•--- -+-;:o'-;.OO::,E;:-•c-:OO:=--+-=o'-;.OOE:=;:-•c-:00::::-+-=o.'-;ooe:=;:-•,-;00:,:-+--,::-'1.-:c54E:::--•::10:-- +--:oa'.OOE=:;..,•-;;OO,:--_+-=o.'-;ooe:::';:-•c:00::::-+-::1:'-,.54E~--=-1==0-1f---c8'-a.96~E---:;1.,,4-j_;-B.'-;0~8E,,.--,;,3;;-- _ 
30 ,,.,., O.OOE+OO O.OOE+OO O.OOE+OO 3.62E-07 O,OOE+OO O.OOE+OO 3.62E-07 1.651:-10 1.91E-09 

~3~1:+Ao=,,..."'----+-o_.OOE_;.•_oo;_+-,,O~.OOE-=•-OO--:-+......:co.~OO~E~•~00:.:....+--2_._72~E~-09 _ _ _ ._ __ o_.oo_E_•_oo __ +-,,o.~oo_E~•~00--:-+-2-7~2~E_-09_+......:1~-2~4E-=•~1-=2 _ __ 1._43_E_-1 1_ 

~3:::2=-+eB:...·•--=------,l---'-o;.:.OOE~+OO....:..:_._..,.o;.:.OOE~+OO-'-::-f---"O.:.::OOE=•~00:.:....+- - 1-'._12~e,..-oo__;_ __ ._ _ _ o,...oo:-:-:e'--+-'-OO-'---+-'-o-'-.oo-'-E=-+00-:-:,----1l---1-:.1c:2~E--06_+-"5-'-'_1..:.1-=E·..:.1.::c0_,_ § ,92E-09 _ 
i-::;;33~8:::•:..·'---- -+--"0;.:.00E..;.;:;_•OO:..:....-+-o_.OOE--"+00--'--l---"o:.::·OOE=•-'00'-'--+---5-._32:..Ec..·_11 __ -+ __ o_._oo_E_+_OO _ _ ...... _o_.oo_E+OO __ l--_5_.3_2_E_-1_1__,1---'2C...•:.::2-=E-'· 1....o4.-,f----=2:.::.eoe= -..:.1=-.3 _ 

3• Bi'' O.OOE+OO O.OOE+OO O.OOE+OO 1.18E-10 O.OOE+OO O.OOE+OO 1.16E-10 5.36E-1• B.23E-13 

35 Co' 3.25E-12 1.09E-12 1.23E-07 3.06E-07 O.OOE+OO O.OOE• OO •.28E-07 1.95E-10 225E-09 

l-'--36'-+'C~d:.."'- ----+--o_.OOE_+OO __ t-_o_.OOE_•_OO_-+--'-O..:..OOE=•-oo_ ...... ___ 1.~05_E_-OG ___ t-__ o,....OOE __ . _oo __ ...... _o_.oo_E~•-oo_ ...... _ 1_.0_5~E..,-09,.,..... ...... _ 4J 5E-13 _ 5.~ _g_ 
37 Ce"' O.OOE+OO 0.00E+OO O.OOE+OO 1.20E-09 O.OOE• OO O.OOE+OO 1.20E-09 5.•SE-13 6.31E-1 2 

~36~Ce,r _____ l--_1...;.23E:.;;.;;c_· 1...;1_t--'3-".63=E--1-2_1---'-4'-'.1--=0-=E~-0"-7--,t----O-.OO-'E'--+-'-OO-'---+--O_._oo_E_•_OO _ _ -+-_O_.OO.....:.E_•00_-+-_4_.1_o_E-_0_7_1--_1,_.066E=-'· 1=0- 2.18E-09 
l-'--39'+C'--O:._ ____ l--_o_.OOE __ •OO_-+_o_.oo_E_+oo_-+-'-O"".OO=E•-'OO:..:....-+-- -O-.OO-E_•_oo __ -+ _ _ o_._oo_E_•_OO __ ...... _o_.oo_E+00 _ _ 1-_o_.OOE-=•-OO_ -+-_ o_,OOE~ •-'OO:..:....--t -· 0.00E+OO 
•O CO, 1.32E-14 4.BSE-15 5.47E-10 0.00E+OO 1.19E-27 •.92E-23 5.47E-10 2.•9E-13 2.86E- t2 

41 co,·' 2.96E-12 1.49E-12 1.86E-07 O.OOE+OO O,OOE+OO O.OOE•OO 1.68E--07 7.64E-11 6.85E-10 

42 Cr' O.OOE+OO O.OOE+OO O.OOE•OO 1.68E-08 O.OOE+OO O.OOE+OO 1.88E-08 7.66E-12 8.88E-11 

-43 Cu"' O.OOE+OO 0.00E+OO O.OOE+OO 2.23E-11 O.OOE+OO O.OOE+OO 2.23E-11 1.01E-1 4 1.17E-13 

4-4 F 6.91E-12 1.09E-12 1.23E-07 O.OOE+OO O.OOE•OO O.OOE+OO 1.23E--07 5.61E-11 5.SOE-10 

45 Fe' O.OOE +OO O,OOE+OO O.OOE+OO 2.27E-07 O.OOE+OO O.OOE+OO 2.27E--07 1.0JE-10 1.20E-09 

46 H,O 5.23E-08 7.87E-09 6.87E-04 O.OOE+OO 1.69E-03 2.87E+01 2.87E+01 1.JOE-02 1.51E-01 

47 H,o(b) O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO o.ooe+OO o.OOE+OO O.OOE+OO , 0.00E+OO 

48 H• 1.76E-22 1.50E-24 1.691:-19 O.OOE+OO O.OOE+OO O.OOE+OO 1.89E-19 7.68E-23 B.B9E-22 
~='-------+----'--=--+----"-"'---+--'-==----c"-+-----'-----1---------+------+-- ------1- ~ ==---="--,--"'==--==---t •9 HCL O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO 

SO HCOJ- O.OOE+OO O.OOE+OO O.OOE+OO 3.25E-23 O.OOE+OO O.OOE+OO 3.2~-23 1.48E-26 1.71E-25 

51 H2C03 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0 .00E+OO O,OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

52 HF O.OOE•OO O.OOE+OO O.OOE +OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO 

l-'--~"+H"'to._·1 
_ ___ -+-_o_.oo_E_•_oo_-+_o_.oo_E_+00 ___ f--_o . ..:.OOE=•-oo_-+-__ 3_._911_E_-oe _ _ _ t-__ o_.ooe __ •_oo __ -+-_o._ooe-,,.•_oo_ -+-_3_.99E=--06--:--+-- 1_.e_1e~--1~1 _,_ 2.10E-1<!_ 

54 HNO, 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE +OO 

i-::;;55:..,:.K~·------<1---'-9-'.6-'-9E.;::_-1..=2_1--'3'-.1-'6--=E--1-2__,1----=3:.::·58=E·~Oc..7--,l--__ o_;_.OOE...c..;;:..•...;OO.:___ ...... __ o_.OOE_.;::..•_;_OO __ --+--'-O.;.:OO...;E:..•-00_ ...... _3_.58E_-_o_7__,1--..:.1:.::.62-=E-=-....01=-.o--, _ _ 1.86E-09_ 
56 La"3 O.OOE+OO O.OOE+OO O.OOE+OO 5.58E--11 O.OOE+OO O.OOE+OO 5.56E-11 2.~E-14 2.92E-13 

!i7 Lf 7.20E-12 -4.17E-13 4.70E-06 4.17E-06 O.OOE+OO O.OOE+OO 8.87E-OII 4.03E-11 1 4.87E-10 

58 Ma"' O.OOE+OO O.OOE•OO O.OOE+OO 5.75E-06 O.OOE+OO O,OOE+OO 5.75E-06 2.51E-11 3.02E-10 

59 Mn•' O.OOE+OO O.OOE+OO 0.00E+OO 2.20E-09 0.00E+OO O.OOE+OO 2.20E-09 9.98E-1 3 1.15E-11 

60 MnO; O.OOE+OO 0.00E+OO O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE•OO O.OOE+OO O.OOE+OO 

l-61-N...,, _____ t-_o_,OOE_•_oo_-+_o_.OO_E_•OO_-+-'-O:.::.OOE=•-'oo:..:.... ...... __ o_.OO-.:E:..•_;_00.;.__-+----'3._;_00_E:..-0...;2.:___ ...... _7:...9_;_1E;;.+_0...;2_1--'--7'-.9-1E_•_o_2_,. __ 3_.60_ E_-o_1--+_ •_._1_e_E_+OO~ 
62 Na 5.86E-11 1.12E-11 1.27E-08 O.OOE•OO O.OOE+OO O.OOE +OO 1.27E-06 5.TTE-10 6.67E-09 

63 NH3 5.24E-12 7.45E-13 8.•0E-08 O.OOE+OO 0.00E+OO O.OOE+OO B.•Oc -011 3.82E-11 4,•2E-10 

l-'-64-'+N_H4-• ____ l-_1_.7_6_E_-1_5_t-_7_.•_S_E_-1_J_l--'2-".~=E-'-1..:.,_1-_ _ 1._43_E_-_2-4 __ -+ __ o_.OOE _ _ ._oo __ ...... _ o_.OOE_•_oo_ ...... _ 2_.ooe_._1_1 _ __ 1.36E-14 ~ 7E-13 

t-85--t-N_l·,...'------t--o_.OO=E_•oo_--t--:co-:.OO=E-•00--:--+-o_.OO_E+OO _ _ t-_ _ 1 . .,..98:-:E:--09..,..,.--- t--- o-·.,..OOE=-•..,oo-,-_-+_ o_.oo_E~•~OO--:---t--1-::.98E=~-09--:--; _ .. 8 ,99E-13 ___ l_l_Q<IE-11 
68 NO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE•OO. _ 
67 NO, 0.00E•OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE•OO O.OOE+OO _,___ O._OOE~ •-00~ 

1--68:a.-N.:..:O:;.•• ... · ----t---"O;.:.OO=E•_OO:..:....-+.....:.O;.:.ooe=_+OO;..;_-+-=O:.::.OOE=•-'00:.::....-4-__ o:....OOE=:...•.c.OO.:.-_-+ _ _ o:.;.OO=E:...•..cOO.:__-+_:_oc;;.OOE=•-OO;..;_-+-.....:.o;...OO--"E•_OO;..;_-+--=O.~•OO _ O.OOE+C)9 __ 
69 NO; O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O,OOE•OO O.OOE+OO O.OOE+OO O.OOE+OO --- .~- -

t-70--t-O~,~ - ---t--o_.OO_ E_+OO_-+_o_,ooe __ • oo_-+~ O~.OOE=•-OO_--t-__ o_._OOE_•_00 __ -+ ___ 7._98E_-_o3 _ _ -+-,2_.•_0-=-E•_o_2_t-~2_.•0=E•_o_2_t-_1_~.:!!!.... ~ 1.26E+Cl0 _ 
71 o · 0.00E+OO O.OOE•OO O.OOE+OO 3.2BE-011 O.OOE+OO 0.00E•OO 3.26E-06 1.49E-09 i 1 72E-06 

72 OH" 5.69E-11 B.07E-12 9.10E-07 O.OOE•OO O,OOE+OO 0.00E•OO 9.10E-07 -- 4 t•E-10 ~ t ·4.79E-09_ 
t-73-+0~H-'-IC-b-,.. - - --+-- 0-.00-E-• 00--+-0-.00-'E-+00--+-'0-'-,00E=•-'OO"----+---o-.-OOE-•-OO-- -+--o-.-ooe-•-OO---+-O-.OO-E•-OO---t--o-.o:-:oe,--+oo--:--+- O-.OOE-•-OO- I O.OOE•OO 
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A B C 0 E F 

74 Pb•2 O.OOE•OO 0.00E+OO O.OOE+OO 6.56E-10 O.OOE•OO 

75 Pd'' O.OOE+OO O.OOE•OO O.OOE•OO 1.07E-11 0.00E+OO 

76 Po,•J O.OOE+OO O.OOE+OO O.OOE•OO 5.451:-08 0.00E•OO 

71 Resin O.OOE+OO O.OOE+OO O.OOE•OO O.OOE+OO O.OOE+OO 

78 Rh"' 0.00E+OO O.OOE•OO 0.00E•OO 3.83E-11 O.OOE+OO 
79 Ru'' O.OOE+OO O.OOE•OO O.OOE+OO 9.13E-10 0.00E•OO 
BO .. - O.OOE•OO O.OOE•OO O.OOE+OO O.OOE•OO O.OOE+OO 
81 Si02 O.OOE•OO O.OOE+OO 0.00E+OO 1.70E-06 O.OOE+OO 
82 SiO 1 O.OOE+OO O.OOE+OO 0.00E•OO 9.12E•22 O.OOE+OO 

83 so, O.OOE+OO 0.00E+oo O.OOE+OO 0.00E+oo O.OOE+OO 

8-4 SO-' O.OOE+OO 0.00E+OO 0.00E+OO O.OOE+OO O.OOE•OO 

85 sr2 5.47E-17 4.00E-17 4.51E-12 4.72E-12 O.OOE•OO 

88 Sucrose O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO O.OOE•OO 

87 Ti..,. 0.00E• OO O.OOE+OO O.OOE+OO 5.23E-09 O.OOE+OO 

88 Zn'' O.OOE+OO O.OOE+OO O.OOE+OO 2.69E-07 O.OOE•OO 
89 lzr'' O.OOE+OO O.OOE+OO 0.00E•OO 8.27E-08 O.OOE+OO 
90 
91 CoonDOMnts --....eo.,~ Solid Comp Gaseous 
92 Ulllt mol/L Lb/oal Lb/dsv Lb/doy IIIOI/L 
93 Total O.OOE+OO 0.00€+00 O.OOE+OO 9.68E-06 O.OOE+OO 

94 c..o ., O.OOE•OO O.OOE+OO O.OOE+OO 9.88E-06 O.OOE+OO 

95 Fonnate O.OOE•OO O.OOE+OO 0.00E+OO 0.00E+OO O.OOE+OO 

96 Acetate O.OOE•OO O.OOE•OO O.OOE+OO O.OOE+OO O.OOE+OO 

97 Glvcolate O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO 

98 IOA O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

99 Cilrate O.OOE+OO O.OOE•OO O.OOE+OO O.OOE+OO O.OOE+OO 

100 HEOTA O.OOE+OO O.OOE+OO O.OOE+OO O.OOE•OO O.OOE+OO 
101 EOTA O.OOE•OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

102 

103 Rad. Comp Aauuus Rod . Coonp Solids Roel . C ... p (I) 
104 Unit Ci/L Ci/dsv Lb/doy Ci/L Cl/doy 
105 TCJtal 6.65E-13 2.84E-07 4.53E-12 1.40E-12 5.96E-07 

106 "°'Am 0.00E+OO O.OOE+OO O.OOE+OO 5.30E-15 2.26E-09 

107 i><>Am O.OOE+OO O.OOE+OO O.OOE+OO 3.45E-18 1.47E-12 

108 "c O.OOE•OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE•OO 

100 ~co O,OOE+OO O.OOE+OO O.OOE•OO 2.78E-16 U9E-10 

110 ""cm O.OOE•OO O.OOE•OO O.OOE+OO 2.42E-19 1.0JE-13 

111 2"4Cm O.OOE•OO O.OOE+OO O.OOE+OO 5.71E-18 2.44E-12 

112 ll7CS o.ooe•oo O.OOE+OO 0.00E+OO 1.38E-13 5.68E-08 
113 .,,.,, 0.00E+OO O.OOE+OO 0.00E+OO 1.58E-17 6.75E-12 

114 "'Eu O.OOE+OO O.OOE+OO O.OOE+OO 3.27E-15 1.40E-09 
111 ''"Fu O.OOE+OO O.OOE+OO O.OOE+OO 9.45E-16 4.00E-10 
11, ..... 0.00E+OO O.OOE+OO O.OOE+OO 7.43E-15 3.17E-09 
117 '"'1 O.OOE+OO O.OOE+OO 0.00E+OO 4.63E•17 1.98E-11 
118 -~; O.OOE+OO O.OOE+OO O.OOE+OO 1.13E-14 4.83E-09 

119 ~·Nn O.OOE•OO O.OOE+OO O.OOE+OO 1.66E-18 7.11E-13 
120 -pu O.OOE+OO O.OOE+OO O.OOE+OO 9.41E-18 4.02E-12 
121 ~p., O.OOE+OO O.OOE+OO O.OOE+OO 1.JOE-16 5.55E-1 1 
122 •~Pu O.OOE+OO 0.00E+OO O.OOE+OO 3.37E-17 1.•4E-11 
123 • Pu O.OOE+OO O.OOE+OO O.OOE+OO 7.08E-16 3.02E-10 
124 ...... O.OOE+OO O,OOE+OO O.OOE+OO 3.56E-21 1.52E-15 
125 •~..., O.OOE+OO O.OOE+OO O.OOE+OO •.62E-15 2.06E-09 
126 ,~,(jn O.OOE+OO 0.00E+OO O.OOE+OO 3.99E-15 1.70E-09 
127 "'""" O.OOE+OO O.OOE+OO O.OOE+OO 3.10E-17 1.32E-11 
128 ;-!;, 6.65E-1 3 2.84E-07 4.53E-12 6.96E-t3 2.97E-07 
129 ,c O.OOE+OO O.OOE+OO O.OOE+OO 5.25E-13 2.24E--07 
130 --rh O.OOE+OO O.OOE+OO O.OOE+OO •.99E-20 2.13E-1• 
131 -J O.OOE+OO O.OOE+OO O.OOE+OO 1.70E-1 8 7.26E-13 
13 IU".I O.OOE+OO 0.00E+OO O.OOE•OO 1.19E-t8 5.09E-13 
13' -.1 O.OOE•OO O.OOE+OO O.OOE+OO 4.69E-20 2.00E-14 ,.,.. -1 O.OOE+OO 0.00E+OO O.OOE+OO 8.0JE-20 3.•3E-14 
le,.: -,1 O.OOE•OO O.OOE+OO 0.00E+OO 9.JOE-19 3.97E-13 
136 1 /'J, radionuciides in n~,, streams are assumed to exisl as aolld particuate. 

G 
O.OOE•OO 
O.OOE+OO 
O.OOE•OO 
O.OOE+OO 
O.OOE+OO 
0. OOE +00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0 OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

I 

Lb/dav 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE•OO 
O.OOE+OO 
0.00E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

Lb/doy 

3.2•E-08 
1.48E-12 
1.63E-14 
O.OOE+OO 
2.31E-16 
4.SOE-18 
8.84E-17 
1.49E-12 
8.56E-17 
1.14E-14 
1.83E-1 5 
7.27E-16 
2.47E-10 
1.87E-13 
2.22E-12 
S.17E-18 
1.97E-12 
1.40E-13 
8.47E-15 
8.52E-18 
•.37E-15 
UJE-13 
2.57E-12 
4.74E-12 
2.91E-08 
4.27E-10 
1.66c-1 3 
1.81E-13 
2.0•E-11 
1.17E-12 
2.60E-09 
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H I J 
6.58E-10 2.99E-13 µ 46€-12 
1.07E-11 4.87E-15 5.641:-1 4 
5.45E-08 2.48E~ 2.87E-10 ·--- ·-O.OOE+OO O.OOE +OO O.OOE•OO ·-3.83E·11 1.74E-14 2.02E-13 
9.13E-10 4.15E-13 4.BOE-12 
O.OOE+OO O.OOE•OO --O.OOE+OO 
1.70E-06 7.71E-10 8.93E~ 
9.12E-22 4.15E-25 - 4.80E~ -- - ·----
0.00E•OO O.OOE+OO 0.00E+OO 
O.OOE+OO O.OOE•~O.OOE•Q!i..:::: 
9.24E-12 4.20E-15 4.86E-14 
O.OOE•OO o,poe•oo --~ E+OO 
5.23E-09 ,,...,~ ,.,_,. . 
2.69E-07 1.22£-1 O 1.42E-09 
8.27E-08 

----
3.76E-11 4.35E-10 -

Total Comp 
. ·---· -

' 
Lb/doy r,11/day . WIK-

9.68€-06 UOE-09 5.09E-08 
9.68E-06 4.40E-09 5.09E-08 

• f-----• 
0.00E+OO 0.00E•OO~ OOE•OO _ 
0.00E•OO 0.00E•OO ' O.OOE•OO 
O.OOE+OO O.OOE+OO 0.00E+OO 
O.OOE+OO 0.00E+OO 0.00E•OO -O.OOE+OO __ O.OOE+OO 0.00E+OO 
O.OOE+OO 0.00E+OO O.OOE+OO 
O.OOE+OO O.OOE+oo ·- ~ OOE+OO . 

I 

Total Acid . C°"'p (1) 
Ci/L Ci/dsv Lb/dov 

2.06E-12 8.80E-07 3.24E-08 
5.JOE-15 2.26E-09 1.46E-12 
3.45E-18 1.47E-12 1.63E-1• 
O.OOE+OO 0.00E+OO O.OOE+OO 
2.78E-18 1.19E-10 2.31E-18 
2.•2E-11l 1.0JE-13 4.SOE-18 
5.71E-18 2.44E-12 8.&IE-17 
1.38E-13 5.BBE-08 1.49E-12 
1.SBE-17 6.75E-12 8.56E-17 
3.27E-1 5 1.40E-09 1.14E-1• 
9.45€-HI 4.0JE-10 1.SJE-1 5 
7.43E-15 3.17E-09 7.27E-16 
4.63E-17 1.96E•11 2.47E-10 
1.13E-14 4.63E-09 1.87E-13 
1.86E-18 7.11E-13 2.22E-12 
9.41E-18 4.02E-12 5.17E•16 
1.JOE-16 5.55E-11 1.97E-12 
3.37E-17 1.44E-1 1 1.40E-13 
7.08E-16 3.02E-10 6.47E-15 
3.56E-21 1.52E-15 8.52E-1 6 
4 .82E-15 2.06E-09 •.37E-15 
3.99E-15 1.70E-09 1.43E-13 
3.10E-17 1.32E-11 2.57E-12 
1.38E-12 5.81E-07 9.27E-12 
5.25E-13 2.24E-07 2.91E·08 
4.99E-20 2.13E-14 4.27E-10 
1.70E-18 7.26E-13 1.66E-13 
1.19E-1 8 5.09E-13 1.81E-13 
4,691:•20 2.00E-14 2.0•E-11 
8.0JE-20 3.43E-1• 1.17E-12 
9.30E-19 3.97E-13 2.60E-09 

; I 
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A B C D E ==== F G H I I J 

!~ ~:::.--~hJre ~::~:~ ~-- ----- --~--=- I • - - --~_'--_-_ -_:_-~--~~-~-- -~-=r . -= 
~ I~-;. ~3~ s' ~~~~~- ~ --,~;~- ! --<- -~ 
25 

t!26~tc-~~•~-;~~11tJ::::p~~~ou~~•~C~o~m~••~==~~~~~==~==~;;;:::iSol~~ld~Jc~o~"'~•~~=====~~Gas~~•~ous;~I11~.l~=====~==~~~::::~µT~o~t•~•l~Com~~•~•=~I-==-~ - - ---
27 Unit "'°1/1. Lblaal lh/""" Lb/""" IIIOI/L LI,/-., Lb/day ml/day -~K-

~.;;,..26f;T:;:ota.:.:.,l----+--,1,.:,. 7;:,6<;,E;.:-09;:.,..--+-2,,.:.ME~~-1"'0:--..,..-,,=.68;:;.;E,::-06~• ---=o::;.OO::;..;;E+00~,--+---,3,.:,_9"7;;,E;.:-0;,2:---+-,;5_::;97=-E::'+=!0',-1~,-.,;.5_::;97=-e='• 0~1~1-- --.2"s.7;;.1~E-02- r-f ·~ 

1-~"'
9
'-+"::;'"'.'-",· -----+---,-~""::"""~=:-:c..,--t---,~~:::=-::c..,--t---,~""::~~-::--+--~.,-:""":=--~=-:OO""oo,.,....---+--"""~""::e=e•""•:=---+-~:--::e-E=--:-:::-=-+---~=--:1,,_ooJO"'~=--:--+- ~=--:-c-:"'~=--:-.,-c:~- - ~:::::~ 

l-"-31=-+""==-' '----+-o_.oo_E_•_oo_-+--:o...,.OOE=_•OO::-::---+......;:O~.OO=E-• OO=--+---O-,,.oo.,,E,..•...,oo __ -t---:-o-::.oo=E-•OO:-::---t-o:-.OO=E:-•-::OO-+-_o:-.::-OO::E:-•-::00-::-• --o;;.;·=OO~E~•OO _ _jl~OOE•OO 
l--"'32=-+'B'--''-::-----1,-.:.0;..:.00E~_•OO-'--+--:o...,.oo=E-•OO:-::--+......;:o~.OOE=-•OO=--+--::-o . ..,.oo.,,E::-•...,ooc::--_-t---::O-::.OO=E•_OO::-::----t-O:-.OO=E:-+OO-::-:--t-O::-.::-OO::E:-•-::00-:-• - 9,ooE •00 .. _,__o._OO_E~•-oo_ ... 
i-=-33~Ba=-"'-----+---'-O-'.OO.:.E;;;;.....+OO;_-t--o_.OO_E_•oo_-t-----'o~.OO=E-•OO=--+---o._OO_E_•_oo __ --+ _ __ o_.OO_E+OO ___ +--_o_.OOE __ ._oo_..__o_._oo_E_•_oo_+--_o;;.;.~oo=:E~+OO-=-+ - O.OOE+OO_ 
l-=-34.:...f.'B,:.i'_'-----+-0--.00-=E_+OO ___ o_.OO_E_+oo_-t----'o~.OO=E-•OO=--+---o._oo_E_+OO ___ +--__ o_.OOE_•_OO __ --+_o_._OOE_+OO_--+_o_._OOE_+_oo_-+-_o;;.;.~OO=.:E~•..:OO-=-+- O.OOE+OO 
i--::;35-C:.::•:..·'--- --+-o_.OO_E_•OO ___ o_.OO_E_+OO_-t----'o-".OO=E-•OO=--t--- -o._oo_E_+OO ___ +--__ o_.OOE __ •oo __ -t_o_._OOE_+_oo_..__o_._OOE_•_oo_..__o;;,;'-=.OOE= •~OO__ _ O.OOE+OO 

36 Cd'7 O.OOE•OO 0.00E+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO , O.OOE+OO 

,_._37'--+'C"'•:..''-----+-o_.OOE_•_oo_-+_o_.OOE __ •oo_-+_o_.oo--'E_+00_-+-___ o._oo_E.,.+00....,.., __ +-__ o_.OOE ____ •OO __ --+_o_._OOE=•-=-oo_+-_o.,.._ooe_•_oo_-t-·-o-=-.~OOE= •-OC? __ o_.00E•oo 
38 er O.OOE+OO O.OOE•OO O.OOE+OO O OOE+-00 O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO 0.00E+OO 

l-"'394 C::..:0::...... _ ___ 1-..:o.:..:.00Ec:..::_•OO:.:....-+-=o.:..:.OOE:..c.;;;_+00.;_;_-+......;:0c.;.OOE='--+OO=-+---'-O . ..;.OOE~•-oo ____ -t---'o-".oo~E-•OO::-'---t-O-".-'-OOE-::-+00...:..:.-1-0..c._oo-:E:-•-'OO-'--+-"'O . .::.OO:::E=..•..:OOcc....+ O.OOE•OC?._ 
i--;::404C:..:O:;''-s-------+-=O.:..:.OOE~_•OO---+-=O.:..:.OOE:..,-=:_+00-'--+......;:0;.c.OOE=_+OO::.:....-+---'-O . ..;.OOE-:-::-•...,oo'-- -t----'o_.oo-::E_•OO::-::--_-t_o::-._oo::-'E:-•-'OO--:-+-O::-.-:-OOE-::-•--'OO--:---i - - o-.OOE _ _ +OO_--+-_o.~+00 _ 

41 C0,2 O.OOE+OQ O.OOE+OO O.OOE•OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE•OO O.OOE+OO 
42 Cr'' O.OOE•OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE•OO 0.00E+OO O.OOE+OO 0.00E•OO O.OOE+OO 

i-.:.43-C:.::•:..''-----+-o_.OOE __ •oo _ __ o_.OOE __ +OO_-+--'o'--.OO=E_+.:c.OO=-+---O._OOE_+_oo __ --f ___ o_.OOE __ •oo __ --+_o_._OO_E_+OO_-i_o_._OO_E_+OO_-i_ =o·.;.OOE= •..:00~ O.OOE•OO 
l--'-4-4-'+F _ _ ___ -+_ o_.OOE __ •oo ___ o_.oo_E_•oo _ __ o_.OO--'E-•~OO-+-__ o._OOE_•_oo __ --+ _ _ _ o_.ooe __ • OO __ --+_o_._OOE=+OO----t-o_._oo_E_+OO_-i ___ O=·~OO-'-E+OO . O.OOE+OO -
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21 Na Moi;ny moUl ~ O.OOE+OO 
2~2:.+-0~,H===----1.-==~-f-......;.-plH.c---1f-- - --+---_-_-_-_-_-_-_- . - - - -_-_-_-_-_-_-_-•+_--::_-::_-::_-::_-=._-=._-=._:_- - - ·-- -,------

~~!~µ~~:~l=~!~,~~U~§1::::~~=jJ~~~1::~:::~£~~:::jt _ ·_· t -··_· --- _..: - I -. ·-·------f-----;--·--- =-~---T--. -_--= :...~ -~----~- .. 
25 . -· ----
2.;6:-+:C-=,=---n~t ---,rr.===~r-----------,====----;,,--=~~---;-----,==~~--I-- · - --- -

2, u..;, m11day ~ sec-

2.IME+OO 
1.41E-16 
2.45E-13 

: 

-Coon• Sol id C.,,,p &..nous lll Total Coma 
oaol/L Lb/gal u,; ...... Lb/-.. Mal/l u,;-.. Lb/cloy 

Total •.82E-01 S.58E•OO 
l",.,,~."-----+-,;.,,,;,~;;,-+-;;~::-;,,,...+-;;'::::,.-,,,,...-t-----:~;;;-;.;---11--.,..;;;,;,;-,,;;--+-,;;.,,,,;e.,.;;;:--+-;;~~'f-+-;;-3_°"5•""E~--=-14-:--l·- 4.•5E-13 

1.55E--09 
0.OOE+OO 

2.38E-10 2.69E.OS 5.0•c -07 3.97E--02 1,06E+03 1.06E+03 
0.OOE+OO 0.00E+OO 8.-45E-11 0.00E+OO 0.OOE+OO 6.~E-11 

l'AflL·--,-·--- --Jf-==-=e-1-==-=......at-==-=-tt--...;:.:;=='----+--'=:.:....=--t-==-=-tt-==-=-t- - 3.75E-1_L _ ':}4E-.,-, - . 
i:-As.;;;..•'-----+-----+-----+--'-==-....:~+-- --- - - ----,1--------+-----+-----+-......=c2cc.•c..=7E:!~ - 2.86E-12 __ 
.,B'--•-• ---- -+-----+-----+-~-'---'~+------ - -f------ -+-----+-----+-~ 2~.90-'-E=-c·l ) _ _ 3035E-10 . 

.,ec:a;,.·'---- -+-----+--,----+---'~-+------ - - f-------+-- ---+--- -,----t- 2.•eE-16 . 2.~E-15 

0.00E+OO 
0.OOE•OO 

0.OOE+OO 

0.OOE+OO 0.OOE+OO 6.25E--09 0.OOE+OO O.OOE+OO 8.2!11:-09 

0.OOE•OO 0.OOE+OO 5.••E-10 0.00E+OO 0.OOE+OO 5.«E-10 

0.OOE•OO 0.OOE+OO 6.39E.Q8 0.OOE+OO 0.OOE+OO 6.39E-06 
5.42E-13 0.OOE+OO 0.OOE•OO O.OOE•OO 5.•2E-13 0.OOE+OO 0.OOE+OO 

.,B~t~',-----+------+---,-- -+----+----- ---f-----,.--,---- +-------,-+---:-::-::-+-- 2_.03E_~•-1_• _ 2.35E-1:!__ 
FCe,a:..,'',----+-=-=~c..:...+......;.=;:,-..;...+.....::c==-....;c=....+--:-'-::-=-c..:...- - 1--......;.::-:-=:...;..'--+-:--'-::c::-:-:-+-"-:-::-::-::-+.....::c8~.8.=c9E=-·.:.1:.2~--'1.03E-10 

FCd=,•',----+-":-'-=-..;...-+--:":-'-,=---c:-:--+--'-==-....;~+--:-:-':=---':---......at---::-:-::-::-::-:--+-::-=::-:-:-+-::-:-::-::-::-• _ 2.96E-13_ .,_3.~2E-12 
.,ee=-·'-----+---- -+--- --+----"==-....:~--t--- - -----f-------+-- - - -+-----+-- 1".5-'-7E=-·.:.1.c.5_ . 1.62E'.~ 

0.OOE+OO 0.OOE+OO 0.OOE+OO •.461:-11 0.OOE+OO 0.OOE+OO •.46E-11 
0.00E•OO 1,!lSE--06 0.OOE+OO 0.OOE•OO 1.95E-08 0.OOE•OO 0.OOE+OO 

0.OOE•OO 0.OOE+OO 0.OOE+OO 8.SOE-10 0.OOE+OO 0.OOE+OO 6.SOE-10 

0.OOE•OO 0.OOE•OO 0.00E+OO 3.•5E-12 0.OOE+OO 0.OOE•OO 3.•5E· 12 

.,cr"'-- ----+------+-----+-~~~--t---------f--- ----+-----+------ -+ · 1.86E-1?_ 2.16E-09 
i;C:.:O::._ ____ l-=-=-=-='---t-=-=-=....:,:- 1-==-=-tl---':--::-:-=:...;..;;....._ +--'c=~;;.;..--li--"-'--':--'-'c-ti-':'-'-'::::-,-'--ll-·~O:·c::OO::.:E~+OO-=. O.OOE•OO 

1.23E-11 
0.OOE+OO 

3.63E-12 4.10E-07 0.OOE+OO 0 .OOE•OO 0.OOE+OO •.I0E-07 
0.OOE+OO 0.OOE+OO 0.OOE•OO 0.OOE•OO 0.OOE+OO 0.OOE•OO 

+:=.----il--"~-::--t-.:..:..;:::-,:-=--+----"==-c;:..._t-- -::-::-:::::-:cc--+-- -::-=:-:c:-:-- +---:-:="'7:c-11--:-::==-+-'2~.•...c9E=..;·1.c.3_,. 2.68E-12_ 
1=.._----1.-----f----,-- ----,-~==-t----- ---+--------t-----t--=--+-•·-'-7~·6• __ E~--1~1.....,1_ ~8.,85E0=•.:.10"-

'+''-.-----11-------t----::--:-:--+-----t---,--=---+---=c----t---:-=--1t--::-::=-::--t-- 2_.1_3_E_-1_2_ i 2.•IIE-11 

•O co, 
•1 co .. •l 
•2 Cr"' 

cu·2 

1.32E-14 
2.98E-12 
0 .OOE+OO 
0.OOE+OO 

•.85E-15 5.•7E-10 O.OOE+OO 0.00E+OO 0.OOE•OO 5.•7E-10 
1.•9E-12 1.66E-07 0.OOE•OO 0.OOE+OO O.OOE+OO 1.66E-07 

0.OOE•OO 0.OOE+OO 4.68E-09 0.OOE+OO 0.OOE•OO •.68E-09 
0.OOE•OO 7.SOE-12 0.OOE+OO O.OOE•OO 7.SOE-12 43 0.OOE•OO 3.•IE-15 3.95E-1• 

« F 7.55E-13 
O.OOE+OO 

1.20E-13 1.35E-08 0.OOE•OO 0.OOE+OO O.OOE•OO 1.JSE-06 
0.OOE+OO 0.00E+OO 5.18E-09 0.OOE+OO 0.00E•OO 5.16E-09 
2.26E-10 1.69E-03 2.67E+01 2.67E+01 

-'-'-!1!--------11-------Jf--- ---Jr--===-t--------+-- - -----t- ----t-----1 -:.;6.~1•.c:E:~ -~ 
•-"5'+-F-"•-•'-----+------+------+-------'-c....c-'-+---------Jf-------+-----+------+-·-2.~35~E~-12 l 2.72E-11 

1.SOE-09 2.55E-05 0.OOE+OO 48 H,O 1.JOE.02 1.51E.01 
0.00E•OO 0.OOE+OO 0.OOE•OO 0.00E•OO 0.OOE+OO O.OOE+OO 0.00E+OO 47 H,O(b} 0.OOE+OO 0.OOE+OO 
8.70E-25 7.32E-27 B.26E-22 0.OOE•OO 0.OOE+OO 0.OOE•OO 8.26E-22 48 H• •.3-'E-2• J -?SE-25 
0.00E+OO 0.OOE•OO 0.OOE•OO 0.OOE+OO 0 .00800 O.OOE+OO 0.OOE•OO •9 HCL 0.OOE+OO 0.OOE•OO 

~~~ ,~~ 0.OOE•OO 0.OOE•OO 0.OOE•OO 3.73E-2• 0.OOE•OO 0.OOE•OO 3.73€-2• 1.69E-27 

::.51:.+-H:.:2:.::Cc:Oc:3 ___ +_:.=::....:;c...+-=-=::....:;.;;...+....:c=::....::=--+-......;~=-c..:...--tl--...;.c;.c.;:;....c.,,--+--:'-:-:-::-::-::-+--::--:--:-::-:-::-• - ---"='---""--- O.OOE•OO 0.00E•OO 
0.OOE+OO 

0.OOE+OO 0.00E+OO 0.OOE+OO 0.OOE+OO 0.OOE+OO 0.OOE+OO 

0.OOE+OO 0.OOE+OO 0.OOE+OO 0.OOE+OO 0.00E+OO 
0.OOE+OO 
0.OOE•OO 0.OOE+OO 52 HF 0.OOE•OO .. 

53 IHa., 0.OOE+OO 0.OOE+OO 0.OOE•OO 0.00E•OO 0.OOE+OO 0,OOE+OO 0.OOE+OO 0.OOE•OO ... 0.OOE+OO 
5' HNO1 0.OOE+OO O.OOE+OO O.OOE+OO 0.OOE+OO 0.OOE•OO 0.00E+OO 0.OOE+OO 0.OOE+OO 0.00E+OO 

5::,5'-l"K'--• -=-----+-:--:-:'-='--':::.....+----:-'-":-:"c-1-==-=--+- -':'-::-,c:-c..:...--t--c'-:--=-.C.:----t-::'-:-::=-:-:--+~'::-",::-:--:--t--==..:...:.-+-·~ 
=-S6:.+=L::::a_••--- -+-:-=::-:::-:---+-::=::-:::-:--+--'-==-....:~+----::=-:-:--- -tl----:-:=--:--+-::-=:-:-::-• --:--:-::::--:c:-• - --'-==-c.:..-+ •.07E-16 __ 
,7 u• 2.19E-10 

5.116E-12 
O.OOE+OO 
O.OOE•OO 

1.65E-12 2.06E-07 0.OOE+OO 0.OOE+OO 0.OOE•OO 2.06E-07 
O.OOE+OO 0.OOE•OO 7.7•E-1• 0.OOE+OO 0.OOE+OO 7.7•E-1• 
0.00E+OO 0.OOE+OO 4.17E-oe 0.OOE•OO 0.00E+OO •. t7E-06 

9.46E-1\ 
3.52E-17 
1.89E-11 

SB Ma' 7 .77E-11 0.00E+OO 0.OOE+OO 0.OOE•OO 1.48E-06 0.OOE•OO 0.OOE•OO 1.48E.Q8 6.72E-12 I 

!>9 Mn., 3.48Ej:!__ 0.OOE+OO 0.OOE+OO 0.OOE+OO 6.61E-11 0.OOE•OO 0.00E•OO 8.61 E- 11 3.00E-1• i 60 MnO; 0.00E+OO 0.OOE+OO O.OOE•OO 0.OOE•OO O.OOE+OO O.OOE+OO O.OOE+OO 0.OOE•OO 0.00E+OO 
0.OOE+OO 
2.2\E-11 
0.00E•OO 
0.00E+OO 
0.OOE•OO 
0.OOE+OO 

0.OOE+OO 0.OOE+OO 0.OOE+OO 3.00E-02 7.91E•02 7.91E+02 
• .2•E-12 •.78E-07 O.OOE•OO 0.OOE•OO 0.OOE+OO •.76E.07 
O.OOE+OO O.OOE•OO 0.OOE•OO 0.OOE+OO 0.OOE•OO 0.00E•OO 
0.OOE•OO 0.00E+OO 0.OOE+OO 0.OOE+OO O.OOE+OO 0.OOE•OO 
O.OOE•OO 0.DOE•OO 4.76E-10 0.OOE•00 0.OOE+OO •.76E-10 
0.00E•OO 0.00E•OO 0.OOE•OO 0.00E+OO 0.OOE•OO 0.00E•OO 

~.60E-01 . l 61 N, 4.16E•OO 

62a.+'Na""'-·-----+------+-,-...,.,-----+--.c...c~-+------ - -if-------+-----+-----+-~ 2.~1~7E~-~10~ ~ 2.5 t E-09 
63 NHJ .. ~ _t 0 OOE•OO 

5-4-+N_H•..,.....• ___ -it-'-=--t-----f--~~-if-- ----- -+---- -----t---,---t---=-=-+- O.OOE+OO O.OOE+OO 
65:c.i:-N~i'-' ____ -+-'--.c._'-'--+-'==-"---+......:C==:....:~-+--==--'-- -1----'-;...;;;-'---+-- --';;._-'---+-----~ · 2.16E-1j_ ~52.~ 
66"+-N~o,_----if-- ---t-----f----'=--"-'-if---- ----+------ -i---=-...,.,--i---=--=-1- 0.,..._oo __ E_+OO , o.ooE•CX1 .... 
67:+-N_O;..:''----+.....c.":-'-=-;c...-+-'.cc..:.=-;.;...+......:c=::..:c=....+--=:.;.:..;~.:..:..--,1--...:..::-:-==:...;..:--+ -::-='::-:-'--+-:-=:-:-::-• O.OOE•!J!l _ _ _Q.OOE•OO 0.OOE•OO 0.OOE•OO 0.OOE•OO 0.OOE•OO 0.OOE+OO 0.00E+OO 0.OOE• OO 

0.OOE•OO 0.OOE•OO 0 .OOE•OO 0.OOE• OO 0.OOE+OO 0.OOE• OO 0.OOE•OO 
0.00E•OO 

68a.+'N:.;O:..,,,.._· - ------1----- -+-----1--==-=--1f-- -'------+----'-----1--- --i-----t-·..Q;OOE•OO _O_.OOE __ ! O<L.._ 
0.00E+OO 
0.OOE+OO 
0.00E+OO 
8.75E-12 

0.OOE•OO 0.OOE+OO 0.OOE+OO 0.OOE+OO 0.0OE•OO 
0.OOE+OO 0.OOE+OO 0.OOE+OO 7 98E-03 2.40E+02 2.•0E•02 
0.OOE+OO 0.00E+OO 2.•31: -07 0.OOE-00 0.OOE+OO 2.43E-07 

1.2•E-12 U0E.07 0.OOE+OO 0.OOE•OO 0.OOE•OO 1.40E-07 

6'"9'-t-N~O~,;----+-- ----+------+--"=c....c.c....+---- ----tr-------+--=:--+--:-=:-::-c---t-·-0_.00E __ -~~ O_C!()E•OO 
10=-i.co:.:''---- --,1--==-=-1---==....:..:-1--===--11---....:.;.=:...;..:__-+ __ c....:..:..=...c..:...--1--....c..--i-----t- 1_<1~~ \ 1.26E•oo . 
7"-11-'0=--·- -------f--.......c.--t--.....c.--1--== --"-"--11-----'--'----+----- - -i- -----i!----==-i·· 1 10E-10 1 26E-09 •. 
72 OH. 8 37E-11 7 37E· 10 

0.OOE•OO 0.OOE•OO 0.OOE•OO 0.OOE•OO 0.OOE•OO 0.OOE•OO 0.OOE•OO 1"'3=-+"o""H'-Ub-,i-----+_;c:c-=.::....:-=-+-'=;;;;...:..=.....+......;.==-='-+-......:=.;;;..c..:..._~--=-=-=~,--+--,,--:-:-::-':c--+--::-=:-:-=-• · o ooe•cxi · 1 o ooe•oo 
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A B C D E F G H I J 
74 Pb., O.OOE•OO 0.00E+OO O.OOE•OO 2.82E-10 O.OOE+OO O.OOE+OO 2.82E-1 0 1.28E-13 1.48E-q _ _ 

75 Pd., O.OOE+OO O.OOE+OO 0.00E+OO 1.17E-13 O.OOE•OO O.OOE+OO 1.17E-13 5.31E-17 6.1-4E-16 __ 

i-:,;76::.+'P-'O"'''-.J-----;l--:-o-:.OO=E•..,oo::-:--+-::O-:.OO=E-•OO::-:--+-'O"'.OO=E._•-'-OO~-t---::3-:.1:-::4-::E_-08::-:---lr---:o--:.00=E_• oo::-:-_-l_ o::-.-:-OOE::-=-•-:00--:---+--'-3--.1_4=-E--06-'--+--'1,43E-11 -r--"1.65E= =--•tc,D:_ 
77 Resin 0.00E•OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO I O.OOE+OO 

78 Rh•' O.OOE•OO O.OOE+OO 0.00E+OO 1.16E-11 O.OOE+OO O.OOE+OO 1.16E-11 5.27E-15 6.10E-14 
79 Ru'' O.OOE+OO O.OOE+OO O.OOE+OO 2.04E-10 O.OOE+OO O.OOE+OO 2.04E-10 9,29E-14 1.oee-12 _ 
80 ,s:- O.OOE+OO O.OOE+OO 0.00E+OO 0.00E+OO O.OOE•OO 0.00E+OO O.OOE•OO 0.00E+OO O.OOE+OO 
81 Si02 O.OOE+OO O.OOE+OO O.OOE+OO 5.16E-08 0.00E+OO O.OOE+OO 5.16E-08 2.34E-11 2.71E-10 

1-8::.:2=-t'.:S"::i0:"'------+~0.'::00=-E=-+OO-=-==,-r--:O':.OO=E+007.,-t---:o-:.OO:-:-=E_+00=--+---=2'::.77=E-:·23=-_-l __ -;;o'::.OO=E-:•OO=-_ --t-:o:"..OOE:::::,..•-:00::-+-"""72.=:-77:::E:'---'::23:=--+--:'1-".26E=..:· 2:::6_1- _1_.4_6_E-~L 
83 SO, O.OOE+OO O.OOE+OO O.OOE+OO O.OOE•OO 0.00E+OO O.OOE•OO O.OOE•OO O.OOE+OO O.OOE+OO 
64 so.·' O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
85 s,'' O.OOE+OO O.OOE+OO O.OOE+OO 2.10E-13 O.OOE+OO 0.00E+OO 2.10E- 13 9.56E-17 1.11E-15 
88 Sucrose O.OOE•OO O.OOE•OO O.OOE•ll0 0 .00E+OO O.OOE+OO 0.00E+OO O.OOE+OO 0.00E+OO I O.OOE+OO 

l-"'87'""n;.;;, ... ="'-----ll---'-o_-'-OOE-•-OO--t--O-.OO--,E-•00,-,---t--O-.OOE-:-.oo---t----::2--:_63=E--:-,--:1---t----:o-=.oo=E-• OO::-:----t-o:-_OQE=:-.-:-oo-:---t---2-.~-3E---,-1---1f--- -'-1'-'_20E=--'_ 141 1.38E-13-

l-=-88'-+'Zn-'--,,.,,----+--c-o_"'oo=-e=-.--oo:-:-+--=o-:.oo=e.-• ()(l=--+-=o-:.OOE:-::-::-.:coo:-t---:1-:.39=e--:-08:-:----1---::o-:.oo=e--:+OO==----t-:o:-.OO:::::E'""+-=oo::-+--:-1'=_379e=---=oa-=--+ --:'6-"_3=-=,=-E- i2-,:31 E-11 

89 7,... O.OOE+OO O.OOE+OO O.OOE+OO 4.49E-09 0.00E+OO 0.00E+OO 4.49E-09 2.04E-12 2.36E-11 

llO 

91 C:00.,ponents .tauaau• CoNIC Solid Co,np &.ucous , Total C-D 

92 lh,/t INI/L. U>/aal Lb/dav Lb/d.mv !MIil U,/.-. u,Jdc,., M1/d1y g/Hc 
93 Total O.OOE+OO 0.00€+00 O.OOE•OO 4.61E-07 O.OOE.00 O.OOE+OO 4 .61E-07 2.10E-1 0 2.43E-09 
94 lc,o;' O.OOE+OO O.OOE+OO O.OOE+OO 4.61E-07 0.00E+OO O.OOE+OO 4.61E-07 2.10E-10 2.43E-09 
95 Formate 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO 
98 IAa:tate O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O OOE+OO O.OOE+OO 0.00E•OO O.OOE+OO O.OOE+OO 
97 GNCOUHe O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO 
98 JOA O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

1-gg=~C:..:lr:..:•:::te::__ _ _ ~f-=o·:.::OO:::E::.+00....:..::~1-..:co:.:,OO=E•_OO,.CC.--+--'-o-':.OOE~-•OO:c=--+---:-0-':.00=E •-:00:-:----1---:-0-:.00-:-E=-•-:OO:-:---t-:o:-.OOE:-:-=,..•~00::--+--o:::'.-:-OOE::c:-+-:OO::c-+--=-O.:::OO.::;E:.•_,oo:.::...+-O.OOE+OO 
100 HEDTA O.OOE•OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE•OO 0.00E+OO 0.00E+OO O.OOE+OO 

J-'1C.:0"'1 J-'E.C:0:.:T;.;A"'-----ll---'-o."'oo.;.E;c..•_OO_-t-_o __ OOE-+00--t---0-.00--,E-•OO,.,--+---:-o-.oo=e.-oo,-,----t---,-o-.oo= E+OO--:-:---t--:o:-_QOE==-• .,.oo.,...... ..... -o,.._-:-OO-E,-+_OO_-+---=-o.""ooe=·.oo"" .. . O.OOE+OO·-

102 
103 Rad . CoNlp Aaucous llod. COl!ID Solids Roel . Co,np (I) Total Rad. C- 11) 

104 Unit Ci/L Ci/""" U,/dav CI/L Cl/d.mv Lb/dav Cl/l Ci/d.ov Lb/dov 
105 Total O.OOE+OO O.OOE+OO O.OOE+OO 2,45E-13 1.05E-07 6.58E-09 2.45E-13 1.05E-07 6.58E--09 
1oo""Am O.OOE+OO 0.00E+OO 0.00E•OO 1.21E-1 6 5.16E-11 3.32E-14 1.21E-16 5 .16E-11 3.32E-14 
107 '"'Am O.OOE+OO O.OOE+OO 0.00€+00 7.85E-20 3.35E-14 3.70E- 16 7.85E-20 3.35E-1 4 3.70E-16 
108 "C 0.00E+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO O.OOE•OO O.OOE•OO 0.00E+OO O.OOE+OO 
109 ""Co O.OOE+OO O.OOE+OO 0.00E•OO 8.38E-17 3.581:-11 6.97E-17 8 .38E-1 7 3.58E-11 6.97E-17 
110 l"'Cm O.OOE+OO O.OOE•OO O.OOE+OO 5.51 E-21 2.35E-1 5 1.03E-19 5.51E-21 2.35E-1 5 1.03E-19 

111 '"Cm O.OOE+OO O.OOE+OO O.OOE+OO 1.JOE-19 5.55E-14 1.51E-18 1.JOE-19 5.55E-14 1.51E-18 
112 "'~, O.OOE+OO O.OOE+OO O.OOE+OO 5.63E-14 2.40E-06 S.lOE-13 5.63E-14 UOE-08 6.10E-13 
113 '-&, 0.00E+OO 0.00E+OO O.OOE+OO 3.60E-19 1.54E-13 1.95E-16 3.60E-19 1.54E-13 1.95E-16 
114 ""Eu O.OOE+OO 0.00E+OO O.OOE+OO 7.45E- t7 3.18E-11 2.59E-16 7.45E-17 3.18E-11 2.59E-18 
115 '"Eu O.OOE+OO O.OOE+OO O.OOE+OO 2.15E-17 9.19E-1 2 4.17E-17 2.15E-17 9.19E-1 2 4.17E-17 
116 'l-1 O.OOE•OO O.OOE+OO O.OOE•OO 0.00E+OO O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE +OO 
117 " 'I O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
116.., · 0.00E+OO O.OOE+OO O.OOE+OO 2.72E-1 5 1.18E-09 4.51E-14 2.72E-15 1.16E-09 4.51E-1 4 
119,..' No O.OOE+OO O.OOE+OO O.OOE+OO 3.79E-20 1.62E-14 5.06E-14 3.79E-20 1.62E-14 5.06E-14 
120 ~Pu O.OOE+OO O.OOE+OO O.OOE+OO 2.14E-19 9.15E-14 1.18E-17 2.14€-19 9.15E-14 1.18E-17 
121 -p, O.OOE+OO O.OOE+OO O.OOE+OO 2.96E-18 1.26E-12 4.49E-14 2.96E-18 1.26E-12 4.49E-14 
122 3-pu O.OOE+OO 0.00E+OO O.OOE•OO 7.67E-19 3.26E-1 3 3.18E-15 7.67E-19 3.28E-13 3.18E-15 
123 "'P, 0.00E+OO O.OOE+OO O.OOE+OO 1.61E-17 6.88E-12 1.47E-16 1.61E-17 6.SSE-12 1.47E-16 
124 --•pu O.OOE+OO O.OOE+OO O.OOE+OO 8.12E-23 3.47E-17 1.94E-17 8 .12E-23 3.47E-17 1.94€-17 
125 ,.,_,._ O.OOE+OO O.OOE+OO O.OOE+OO l .22E-15 5.21E-10 1.11 E-1 5 1.22E-15 5.21E-10 1.11E-15 
126 '"Sm O.OOE+OO O.OOE+OO O.OOE+OO 5.36E-t7 2.29E-11 1.92E-15 5 .36E-17 2.29E-11 1.92E-15 
127 ''"Sn 0.00E+OO 0.00E+OO O.OOE+OO 7.0SE-1 9 3 .01E-13 5.85E- 14 7.06E-1 9 3.01E-13 5.85E-14 
128 """• O.OOE•OO O.OOE+OO O.OOE+OO 3.lOE-14 1.32E-08 2.11E-1 3 3.lOE-14 1.32E-08 2.11E-1 3 
129 '"T~ O.OOE+OO O.OOE+OO O.OOE+OO 1.53E-13 6.54E-08 S.51E-09 1.53E-13 6.54E-08 B.51E-09 
130 ""Th O.OOE+OO O.OOE+OO O.OOE+OO 6.70E-22 2.86E-16 5.73E-12 6.70E-22 2.SSE-16 5.73E-12 
131 - O.OOE+OO 0.00E+OO O.OOE+OO 3.88&20 1.85E-14 3.79E-15 3.88E-20 1.65E-14 3.79E-15 
132 - J O.OOE+OO O.OOE+OO 0.00E+OO 2.71E-20 1.16E-14 4.11E-15 2.71E-20 1.16E-1-4 4.11E-15 
133 = J O.OOE+OO O.OOE+OO O.OOE•OO 1.07E-21 4.56E-16 4.65E-13 1.07E-21 4.56E-16 4.651:-13 
13' - , O.OOE+OO O.OOE+OO O.OOE+OO 1.83E-21 7.81E-16 2.66E-14 1.83E-21 7.81E-16 2.66€-14 
1.i: - .J O.OOE•OO O.OOE+OO O.OOE+OO 2.12E-20 9.04E-15 5.93E-11 2.12E-20 9.04E-15 5.93E-11 
1:.t 1 Al radlonudide1 In aase0U1 streams are anLW11ed to exist u sold oartic:Ulol• . 
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A I B I C I D I E I F I G H I I J I K I L I M 
1 Table D-2 PJV04 Calculation ! :Unabated PT- RFD/PJM ! 7 ---- · · ---c---,--- - I Totalfeed ' - ---·-· - - - -- · · ·· ··- - --- - · · ' 

_ _ ·- t , _ - - ·"-- -- _ -- :.~Ell,)r~i;~rit'!liv_e_!> ~ . ... . _ .., PJV04 I Performance jNOn-Rep Con~~~~~-Rep Const . 
3 NC?r_i- ~ep Consti MW mol/hr_ llb/d , _ ....... 

1
i .... •Feed Rate iUnits iRate Factor +· . Q_~~f!C: .. . l _ C<>f!~~.!.~~ --r~ riits _ 

_!_ § 13 __J_ ____ --~-0 ~ .9_9E-01 I 9.47E-02 . _ .Zr+4 1.25E+02 I lb/d I 4.49E-04 1 2. 78E+05 i 1. 79E-09 ! 1. 79E-09 q/sec 
5 CN 26.o ; 1.81E-01 : 2.49E-01 iP04-3 ; 3.24E+02ilb/d . -: 7.57E-04 4.28E+05 ' 3.06E-09 3.06E-09 lg/sec 

6Co. -----·:·:-- ·- 58.9 I 1.44E-01 4.48E-01 l :5oco . ! 9.63E+Q~_$_i!~. :· - .. _ 3.44E--04 : 2.!lOE+O!f - ·-·· 8.40E-09 _ __ -- ~ 4().~~Q~l;i/sec 
7 Mo 95.9 : 6.74E-01 'j. 3.41E+OOL ;Bi+3 • 1.76E+01 !1b/d ; 6.20E-os t 284E+05 . 6.32E-08 6.32E-08 lg_lsec 
8 Sb i, 121 .7 1.34E-01 8.59E-01 ' 7 125Sb . 3.18E+02R:ild .. · ·; 1.11E-03i 2.86E+05i 1.58E-0B l 1.SBE-08 glsec 

9Se 78.9 i 3.54E-01 I 1.47E+OO IF- , 1.35E+o2 /ibld ! 3.75E-04 ' 3.60E+os ; __ 2.15E-08 __ _ 2.15E-08 gl sec 
10 Sn 118.7 ! -f 12E-02 7.01E-02 . ' 126Sn . _ ! 1.69E+OO !Cild ._ 5.51E-06, 3.06E+05 ' 1.20E-09 1.20E-09;g/sec . __ _ 

11 Ta ·- . 180.9! 1.45E-01 1.38E+OOI ·····- --- Zr+4 7 1.25E+02 : Ibid . _ _4,~~!=-()4 ! 2.7_13_E_,:i:()~ , _. ___ 2.62E-OB · 2.62E-08 ! glsec 
T2 Tl ' --· -- 204.3 9.75E-02 l 1.05E+OO : F- . 1.35E+02,lbld : 3.75E-041_ 3.60E+05 : 1.54E-08 j 1.§4E:-OB !glsec 

13 U 1 238.0 i 2.17E+QQ: 2.72E+01 ___ j_~}4U _ ..• _1_.0BE-01
1
:Ci/d 1 3.71E-07 , 2.93E+05 I 4.90E-O? j 4.90E-07 :gl sec 

14 V ___ . . __ _ 50.91 2.20E-01 5.91 E-01 _ _ -~ :!}_ ' 1. 76E+01, Ibid ' 6.20E-05 2.84E+05 : 1.09E-08 : 1.09E-08 glsec 
..1_

1
5
6 

WY .... __ 1 B
8

3
8

._ a
9

· 
5
1 .. 2

2
7
1 

EE:0
02

1 ·I 1
2
.2_
4
3
5
EE~o

0
o
1

: __ Zr+4 1.?~~+02 : ll?ld 4,.i~-~·.°-4_;.. ___ 2. 78E+05 ___ _ 2.32E-Q.~t . _2.32E:OB ;gl sec 
_ _ _ ~ • .. 4~ .§r:___ _____ 9.92E+04 ;Ci/d 3.45E-01 ; 2.87E+05 , 4.4_!!1:::09 ! 4.48E-09 iglsec 

* 106Ru --- 106 :~~~rE+09 :C~.~9E-01 ,F:·-----· - 15 5E+02 ilb/d , 3.75E-04 3.60E+05 ·--~~~_l=_:._O(? _ 8.61E-04 Ci/yr --
JI 113mCd i- 113 2.66E+09 1.72E+OOj . Cd+2 ~ 1.26E+01 '1bld ' 4.82E-05 ; 2.61E+05 660E-06 _ 2.41E-03 :Cilyr 
20 134Cs i 134 2.04E+10 [ 1.32E+01 ! 137Cs ! 1.48E+05 Gild 3.29E-01 : 4.50E+05 1 2.94E-05 j .. _ 1.07E-02 ;Ci/yr 
21 137mBa -~T: .. _ 137i 6.78E+13 J. 4.40E+04 : - -- - !137Cs · 1.48E+OS •Cild ; 3.29E-01 I 4.SOE+os l _ ... 9.77E-02 i 3.57E+01 Ci~ [ 
22 226Ra ... _.226 J_ 4.64E+03 , 3.01E-06 iZr+4 -· ·1.25E+o2 '1ti1d · · ·---1- 4.49E-04 i 2.78E+ost __ ._ 1__.Q_8_E:_11 3.95E-09 :_Cilyr ... -
23 227Ac 227J ~,~.?~+06 , 2.87E-03 : iZr+4 1.25E+02 Ibid 1 4.49E-04 2.78E+05 i 1.03E-08 3.76E-06 :Ci/yr 
~ 228Ra 228 : 7.28E+06 , _4.72E-03 i . _ 

1
Zr+4 J 1.25E+02 Ibid i 4.49E-04 i' 2.78E+05 _____ 1.70E-08 !' ___ - 6.20E:ooTc ityr 

25 229Th I 229 1 27E+061 8 25E-04 1 232Th I 2.34E-02 iCild : 8.40E-08 2.79E+05 i 2.96E-09 ; 1.0BE-06 1Ci/yr 
26 231Pa --- ·- _ 231 i 3:28E+06 2:13E-03/ 7"Zr+4- ! 1.25E+o2 ;1bld . 4.49E-04 i- - 2.78E+05 1 7.65E-09 1 2.79E-06 ibiyr 
27 232U 232 1 5.00E+06 I 3.24E-03 1233U 1.90E+OO ICild - T 6 .84E-06 : 2.77E+05 l 1.17E-08 . ·- 4 .27E-06 1Ci/vr 

28 59Ni 59 [ 1.04E+09 1 6.77E:01 - -·· · ._ l 63_Ni 6.07E+01 !I Ci/d i 1.27E-04 . 4.78E+05' - - :_1_.42E.::Ql5 ~ ___ ?.1 BE-04 ,Ci(y~ . 
29 79Se 79 1 5.81E+07: 3.77E-02 : :F- , 1.35E+02 .lbld , 3.75E-04 3.60E+O~ _ .... _1 .. 0_5~·9.?.f--. 3.82E-05 C1/yr __ 
30 90Y .. --j- - 90 ; 1.52E+13i 9.83E+03l - · 90Sr ! 9.92E+04 ,Cild - _ 3.45E-01 2.8!E+05 i 3.42E-02 1.25E+01 Cil_yr 
31 93Zr ; ~_;3+~_ 16E+09I 2 05E+001 !Zr+4 ' 1.25E+02' 1b/d 4.49E-04 _ .~:.?8~+.Q.~~ _____ 7.38E-06 ·-- 2.69E-.9~ C:i/yr _ 

3293mNb t 93 1 1.92E+09 [ 1.24E+OO 1Zr+4 1.25E+02i lbld , 4.49E-04 2.78E+05 j _ .1,481::_~()_6 , 1.63E-03 Ci/yr 
33 242Cm 242 ! 1.59E+08 ' 1.03E-01 7243Cm 1.19E+001Cild --1 4.30E-06 2.76E+05 · 3.73E-07 1 1.36E-04 Ci/yr 

UnFRP01-PJV04 
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A I BI CID IE IF I GI HI I I JI KI LIM 
1 TableD-3_1'_VP01Calculatlon ____ _ _ -J ------ -----'--·- --- ----- I- ___ , __ __ ____ j_ ____ l iUnabatedPT- W _ , _ _________ _____ _ _ _ 

2 _ _ __ '. _ __ _ ___ _ Total fe~ J _ _____ ; ·Representatives ·PVP01 ' Performance : Non-Rep Const -. Non-Rep Const 
3 Non-Rep Const 'MW mol/hr Ibid : - - - - , Feed Rate , Units 

1 
Rate . Factor_ _ . . . g/sec _ i . _ Correcie(f - :units_ _ 

4 Be - _ - 9.01 1.99E-o(· 9:47E-02'. _____ - ;zr+4 j ! -~5E+02 i lb/d 1 6.18E-041 2.02E+051 2.47E-09! ~--~J.:§:9.~n g!~ec 
5CN ---- - i 2s.o l 1.81E-01 I 2.49E-o( · IP04-3 1 3.24E+o~g~<L ___ i 2.13E-03 j 1.52E+05 \ 8.60E-09 _ 8.60E-09g/sec __ _ _ 

6 Co i 58.9 1.44E-01+ 4.48E-01 1 '60Co 9.63E+01 ,Ci/d ! 4.13E-04 2.33E+05 i 1.01E-08 1 1.01E-~lg/sec 
7 Mo - - 95.9 i 6.74E-01 i 3.41E+OO - :Bi+3 --- --1.76E+01 ,16id --- 4.68E-os; 3.76E+05 4.77E-08 ·-- _ _ 4.??!=~9!~~ .. 

t~ -~; -:H~1 H~i~13~61 --1
~;:: 

1 }i:;i~~ 1 :~m ~3::1 -diiiit --r~;~:;::: = 
11 Ta 180.91 1.45E-01 1.38E+OO! JZr+4 1.25E+02 Ibid . 6.18E-04: 2.02E+05 3.GOE-081 3.60E-08 ;g/sec 

_g_ Tl - ----- - - : - 204.3 9.75E-02r1:osE+oo : lF- --- --- --! 1.35E+o2 l1b/d i s:s2E-041 2.40E+o_s j _2.31E-oa :_ -- -~ ---_ 2::31E~o41sec 
13 U __ 238.0 ?.17E+09J _.U2E+01 '234U ___ __ 1.08E-O~ t ~i/d _ ___ I 4.93E-071 2.20E+05 ; ---- ~~~~-'1? . . _ 6.51E-07 g/s~<: ___ _ 
14 V _ __ 50.91 2.20E-01 · 5.91E-01 : _______ jBi+~ _ 1.76E+01 ,Ibid 4.68E-05 1 3.76E+05 8.27E-09 1 ___ 8.27E-09 ;g/sec 
15 W ,__ 183.8 1 1.27E-01 i 1.23E+00

1 
_ -i Zr+4 1 1.25E+02 11b/d , 6.18E-04i 2.02E+05l 3?0E-08 ~ _ __ 3.20E-wjg/sec _ __ _ 

16 Y : - 88.9 5.21 E-02 ! 2.45E-01 - ______ _:_~~r : 9.92E+04
1 
Ci/d : 2.62E-01 i 3.79~+05 ! -~~<19._~::fl~_ ~:4-0~~09 :glsec 

~ ~06R·~- -- ---- ~ s l~~~jE~ :c.¾~9E-01 : !F- - "_1.35E+02 i lb/d 5.62E-04 f --- i40E~o!c ·· -- ~~~E--06 i- - i~29E~03!Ci/yr -- ---
19 113mCd i - _f13r 2.66E+091 1.72E+OO -·-. · tc d+2 [_ 1.26E+01 I Ibid ---- -\ 3.73E-05 ·, 3.37E+os ; - 5.11E-06 -- - 1.86E-03 :Ci/yr 
20 134Cs }~ ,-~.04E+10 : 1.32E+01 j --- ----fa7c·s 1.48E+05 Ci/d 4.00E-01 1 3.69E+05 ! 3.58E-05 1.31E-02 Ci/yr _ 
21 137mBa 137• 6 .78E+13 . 4.40E+04 , ; 1_37Cs __ . ---~j":48E+05!Citd 4~0(JE~:Q1 ! .. 3.69E+05 ! 1.19E~01 , 4.34E+01 Ci/yr --
22 226Ra - - - -- - 22s l 4.64E+03 i 3.01E-O~f tzr+4 ; 1.25E+02 \lb/d 6.18E-04: 2.02E+05 · 1.49E~1, :· 5A~E~99;Cilyr -
23 227Ac l 2ii '-4:42E+06 j 2.87E-03 !zr+4- L !.:~_;~Q~_~l!?{d __ -

1
, -~:1_8_~:Qi;_ 2.02E+os; 1.42E-oa; 5.17E-06 Ci/yr --

24 228Ra __ • -- __ 228 , 7.28E+06 4.72E-03j -~ ~=~ I 1.25E+021lb/d 6.18E-041 2.02E+051 2.34E-08 ~.53E-06:Ci/yr ____ _ 
25 229Th · __ 229 \ 1 27E+06 8.25E-04 ) _ ,232Th _ 2.34E-02 \Ci/d \ 9.99E-06 j 2.35E+05 , 3.52E~09 j_ _ 1~?~1::=-~ fi/yr _ _ 
26 231Pa _ ___ .?._~1 1 3_. 28~+(?§ , 2.13E-03 : 1zr+4 . 1.25E+02 ,lb/<! _ _i_ 6.18E-04, 2.02E+05 ' 1.05E-08 ; 3.84E-06 :Ci/yr 
27 232U i 232 , 5.00E:06 t 3.24E-03 ___ _____ j ~~~ ld_ ! 1.90E+OO(Cild 8.02E-06: 2.37E+05 , 1.37E-08 5.00E-06 Ci/yr -- -

28 59Ni ; 59 · 1.04E+09[ 6 77E-01 , '63N1 · · 6.07E+01 ,Ci/d l 2.51E-04; -- -~ :i2~-t:0?1 2.BOE-06i- _ 1.02E-03j Ci/yr 
29 79Se ~ 5.81E+o7 '. --3.77E-02 i :F- 1.35E+02 llb/d ! 5.62E-041 2.40E+05 ! 1.57E-07 ! 5.72E-05 !(;J!Y_r _ 
30 90Y 90l 1.52E+13: 9.B3E+03 ··-··-· - ;90Sr _ 9.92E+04 'Ci/d i 2.62E-01 1 3.79E+05 - -2:60E-oii··--- 9.48E+OO Ci/yr 

3193Zr ___________ 93 ! 3.16E+091 2.05E+001 _ _ -·-w +4 ________ 11.25E+02 jlb/d 6.18E-04 ' 2.02E+05 [-- - 1.02E-05 ' -~:- . 3.71E-03~c;:~yr --~ 
32 93mNb 1 93 · 1.92E+09 i 1.24E+OO. 1Zr+4 _ \ 1.25E+•2,lb/d 6.18E-Q4 , 2.02E+05i 6.16E-Q6 : _ _ 225E-031Ci/y~ 
33 242Cm : 242 . 1.59E+08 I 1.03E-:Q1 ; ·243t·n, . ·,· 1.19E+O0 Ci/d I 5.00E-061 2.38E+05 4.33E-07 ! 1.58E-04 1Ci/yr . ._ ... -

UnFRP01 -PVP01 
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A B C D E F G H J K L M N 0 p 

Tab_~'! 0-4_ LFP04 Catcull!!~II_ i - -~~--~- --- , Unabated LAW Melter Feed : 
lTotal feed , : !3~!~se~~!!ve~•- . _ L LFP04 __ · Performance I Non-~ Const : Non-Rep_Const ' 

Non-RepConst :MW __ ~~-: molnir :Ibid --~ - . ,FeedRate ·Units ______ ___ Rate _
1 

_ _Factor ___ 
I 

____ g{sec ___ . . . Corrected __ Units 
Be - 1-- 9.0 , 1.99E-01 9.£~:02

1 
jZr+4 __ __ 1.25E+02 ·Ibld __ _ -~- 9.09E: Q0+ _ _ 1FE_+_0~ 1 . ~:!i}_E_-~~i _ __ _ 3.63E-05 ;gtse~ 

CN 26.0 1.81 E-01 : 2.49E-01 , :p04_3 3.24E+02 :lb/d 2.25E+02 I 1.44E+OO , 9.09E-04 9.09E-04 ' sec 
_Co ! 58.9;_ 1.«E:o;T4-_48E-01 60Co . 9.63E+01 ,Ci/d "'."° 2.41E+oo : 4.00E+O( 5.89E-05 5.89E-05 /sec ---- -· --=-=-·-:-::~-~~~~--- -- . 
Mo 95.9 • 6.74E-01 3.41E+OO IE3(+3 .. . _L 1.76E+01 ' lb/d 9.60E-01 1.84E+01 9.77E-04 ----~?.E..:.~ 1g/_s11c_ 
Sb T21.1 1.34E-0t 8.59E-o"1:-- ·- ·· --- 125Sb 3.18E+02 -Cl/d 1.68E+01 : __ 1.~9.1:+01 :. 2._39.E-04 ! 23_9!:c: 04 i.g/!~. 
Se 78.9 3.54E-01 1.47E+00 ··-. F- · 1.35E•Q.?~lb/d ! 8.80E+01 .. 1_. 5~E_+09J. __ ___ 5.05E-03 5.05E-03 g/sec 

i 118.71 1.12E-02 · 7.01E-02 I 126Sn ' 1.69E+00 ;Ci/d ; 2.65E-ot l 6.36E.-00J 5.BOE-05 , 5.80E-05 jg/SeC 
J. 180.9 _ t .45E-01 i 1.3aE.-oo I •zr.-4 1.25E+o2 :Ibld 9.09E+OO t .37E+01 I 5.J0E-04 5.30E-04 sec 
' 204.3, 9.75E-02 1.0SE+OO. . -F- . 1.35E+ci2 pw cf , 8.80E+01 i __t .53E•QQ.; .... __ _}.61 ~ Q~ ___ 3.61E-03 g/sec ... !· ___ --'--·---··--· 

238.0 2.1i'E+OO 2.72E+o1 '. ,234U i 1.08E·01 •, Ci/d . I _1.02E-Q~ : _. _1_.Q.~!=.~_1 ___ -··· 1.35E-02 t .35E-02
1
g/sec _ _) ___ . -\--

--50~ 2.20E-01 . 5.91E-Ot . ·······- ;Bi•~--- · J 1.76E+01 _1b/d -r-
1
. 9.60E-01 1.84E+01 I 1.69 __ E~--04~ _ _ 1_.6_9~E_-04_ !, ~/s_e_c __________ _ 

. : ___ 183.8 1.27E-01 , 1.23E+o6' __ . _t~r-• 4 I 1.25E+02 Ibid - 9.09E+O0 - -- ·1·:37E+01l - . -- ~i0E-04 I 4.70E-04 'g/sec 
__ ____ ..J- ___ 88.9 : 5.21E-02 ,_ 2.45E-0t ____ ·90Sr ; 9.92E+04 Ci/d · 5.82E+o3 ; 1.70E+01 i 7.55E--05 __ _ .?_._;>~E:~05:g/~c 

I n,, ·CVd - - ~ ~-,-, Ci/d foo 1.31E+09 ' 8.49E-01 F· 1.35E+02 I1bid - . ·:··s:80E+01 I 1.53E+oo i ·s .53E-01 t 2.02i::+ci2 Ic · !RatiotoGFCAddition- · 
t---t-~~ _ ____ _ 1_13-+-2_.66~ E-~~.J,I2E:+OO:· :Cd+2 1 i 26E+o1 !1bld 1.05E+OO 1.19E+Ot , 1.44E-01 , 5.27E+01 'C !GFCZr : 2.49E+03 ·1bldai -

134 2.04E+10 . 1.32E+01 I 137Cs ! 1.48E+05 'Cild . 1.19E+01 1.24E+04! 1.07E-03 . 3.90E-01 '. Ci/yr ·cRVZr 9.09E+0O' 
t3i ! a.78E+13: 4.40E+04 ·--···137cs : 1.48E+05:Ci/d · 119E+01 ' 1.24E+04 i 355E+OO ' 129E+~ Ratio 364E03 ' 
226, 4.64E+03 I 3.01E-06I 'Zr+4 1.25E+02 i lb/d-- . s:o9E+OO! .. 1.37E+o1r ·-· - 2.19E-07:---- 7.99E-05;C:/yr ·-__ : -- -·- . -

1 

-

--~= =-- - ----::f -=-2~~·r ~=-·-=-~~=-=~:: ~ -}-~~~~r . -- :i~:: 1 ~ :~~~:g~ ! :~~ I ~:~~:gg! __ 1.37E+01 • __ __ _ 2.09E-04~ ... . _7.61E-O~ Cilyr -- - . 

·229 ti7E+oo! _s :2sE-04 I . __ :=Jmn,··· -1 2.34E-02 cJd ~ 5.33E-04 , l:16t~~-,: ·· ·---H~~:~+- .... ~:~~:~~!gt _--- ------·----·- ·· · 
231 , 3.28E+06 ' 2.13E-o3 ! ;zr+4 : 1.25E•02 i Ibid 9.09E+ool ) .37E+.Q1 ___ . _1,~~E:04, s,esE-02 :Ci/yr 

2359? , 51 _ __ .0004 __ EE~0069 63._2747EE~031 ; - -·--·· :233u 61._9007EE:0001+-,' cC_i/V_dd_ ·· ; ·41_,3!65EE/0· 21 ; 1.30_E+O~ 2.49E-os ; _ 9.0_9~-{)_3 :f _i/yr ____ ______ --·-·· 
63Ni -1- - --~- 1.39E+OO , 4.86E-01 ; 1.77E+02 :Ci/yr _ -·· ~ 

____ . ?J( ~.:.BJ_E+q1
1 

3.77E-02 -

1

. - · · ;F- · 1.JsE+o2 :1bid I 8.B0E+o1 : 1.53E+oo 2.45E-02 I a.96E+oo !cv __ __ .. . 
90 1 1.52E+13 ' 9.83E+03_ .. isos,- · · . 9.92E+04 Ci/d , 5.82E+03 1.70E::-Q1 .. __ _ .. 5.77E+02 ; _ _2J _1_E+_()_5 1__Ci_lyr .. __ _ 
gf 3.16E.-09; 2.05E+OO , ___ IZr+4 .. _ j_ 1.25E+02 :lbld .... __ : 9.09E+OO' - 1.37E+01 : 1.49E-01 ' 5.45E+01_Q{yr_ 

>---+---- ·- ... -•- · 93 1.92E+091 1.24E+OO , . . :zr+4 _ _ ... 1.25E+02 Ibid ___ 9.09E+00
I 

1.37E.+01r - _---9.06E-02 ' ·- ·· _ 3.31E+01 Ci/yr - - ... 
_ 242 : 1.59E+08 1.03E-0! _ _ . __ .?.~~C.E} __ . _:!_,19E:..QQ Ci/d . ~ 2.Q?l:C:_0~I 5.751::+Q? ! .. 1,7~_E:{?•_j . _ 6.54E-02 ~Gyyr _ 

! ' • Zr+4 feed rales are corrected with the feed to lass former addition ratio i 
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A I B I C I D I E F 
1 Table D-5 LMP06 Calculation ! 

··-- ----------- ----- -·--·· ·· 
c.1_ __________ ___ _ _ LFP04 ___ ... _LMP06 

1 
LMP06 . . __ _ ... _ 

3 1 Mass Rate Melter _ .. Mass Rate : Mass Rate , 
4 Non-Rep Const ____ _ J}/sec _ .. DF . g/sec ! Corrected I Units 
5 Be 3.63E-05 2001 ···1--B-1E- ci7 ;- 1 81E 07 1 T ---· -- --- : . - . ·- .: ___ ___ _: _ _i g s~~---
~~~ ··--------:-- - -~-._Q_~_E_-04____ 40 : 2.27E-05 , 2.27E-05 :9!_~e_c 
~ Co . . j 5.89E-05 _ 200 2.95E-07 : 2.95E-07 ;g/sec _ __ _ 

8 Mo 9.77E-04 so
1 

1.22E-05 J 1.22E-051g/sec .. __ 
9 Sb --- ... 2.39E-04 ao f 2~9E~Os ~ 2.99E-os tg/sec 

10 Se ·--- ---- 1 5.05E-03 ···· ·1~71 --·-2.97E-03 : 2.97E-03 \gJsec 
11 s· I 5 BOE 05 ,.. ···· 200 :· --·2.90E-07 i 2.90E-07 1Q/sec --n .. . -

12 Ta ___ .. __ ' 5.30E-04 250; 2.12E-06-+ __ 2. -J2E-06 g/sec 
13 Tl 3.61E-03 6 ! 6.01E-04 i 6.01E-04 g/sec 
14 U ··- , 1.35E-02- ·· ·· ·· 2001 6.73E-05 ' 6.73E-05 ,g/sec 
15 V ...,. 1.69E-04 80 ' 2.12E-06; 2.12E-06 /g!sec ~= 

~.yit - _ . .. ; .. _ 4.70E-04 ___ 250 1: 8BE·Q~.j _ 1-88E-06 jg/sec 
17 Y _ _ .... , 7.55E-05 J_QQJ__ ?:.55~~9!:. _..? ,.5~E_:Q_719'-/s_e_c __ 

1 
18 1 _ Ci~y_r __ ··-· ------'-; _ _;_C_i/v.__r ___ _ _ _ _ __ _ 
19 106Ru __ .. :... ?:.0.?E+~~ - 3.9 5.18E+01 , 5.18E+01 ,Ci/yr _____ _ 
20 113mCd . 5.27E+01 10: 5.27E+00 I 5.27E+00 C±f! .. -·· -·· 
21 134Cs 

1 
__ 3.90E-01 2 i 1.95E-01 ! 1.95E-01 Ci/yr _____ _ _ 

22 137mBa l 1.29E+03 2 ! 6.47E+02 . 6.47E+02 1Ci/yr 
23 226Ra _ i 7.99E-05 -6- --:r-33E-05 i . 1.33E-05 ;Ciiy_r . .. 
24 227Ac 7.61E-02 1370! 5.56E-05r,· 5.56E-05IC!IY! . . - ... 

25 228Ra 1.26E-01 6 ! 2.09E-02 2.09E-02 ;C1/yr 
26 229Th _____ __ ___ , 6.85E-03 - ... 2so l · 2.74E-05 2.74E~05 icityr -__ · ___ _ 
27 231 Pa ; 5.65E-02 1370 4. 13E-05 i 4. 13E-05 Ci/yr 

28 232U ····· ; 9.09E-03 200 4.54E-05 l 4.54E-05 !Ci/yr ___ ·· ·-
29 59Ni 1.77E+02 89 : 1.99E+00 I 1.99E+O0ICip 
30 79Se·------- 8.96E+00 1.71 5.27E+OO : 5.27E+oo lci/yr _____ ---

31 90Y 2.11E+05 100 / 2.11E+03 2.11E+03 ;Ci/yr ____ _ 
32 93Zr , 5.45E+01 ..... .. --~~ __ _!. 82E-Q_:1+ _1.82E-01 .Ci/yr _ __ _ _ 

~93m~b __ _ ·-. r .~~.!_~~~1___ __ 1000 1 3.31E-02 , 3.31E-02,Ci/yr 
34 242Cm I 6.54E-02 200 3.27E-04 1 3.27E-041Ci/yr 
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A I s I C I D I E I F I G H I I J I K I L I M 

....,!__I~~~~_!l-6 .. LVP01 Calculation - ·· - i .. .. 1 
•• ·- · ···- ·····~·-·-----~-·--· 1 Unabated LAW W __ .... 

2 '!Total feed : . _ ...... ;RepJesentatives ---i-• __ ____ J_LVP01 . . Performance '.Non-Rep.Const :Non-R~ Const ·-··--
3 Non-Rep Const MWmol/hr -Ibid _ ______ !Feed Rate ,Units iRate , Factor , .~,.~-~~. corrected ___ y n(ts 

: ~~ -· --· , 
2
~:g: ~:~;~~g{i ;:1~~~g~ / . _. -~:_

3 
6.57E-01 1g/sec ···· 2 _-64E-07

1 
2.49E+oo ; .. 3.!3Q_~-O~r . ~:~9~:9~ J1ts~c · ·· 

-6 c· 0 ···-····-· I 58.91._1··.-4·4·· ·E-:.o-·1·,r ·4·--.4-B-E-01 ·· ·-·- ·· ·1eoco .. _ _ 1_.70E+OO lg/sec 3.47E-08 4.91E+07 · 5.07E-09 :_ . .. !j_._97E~09 j9! Sec 
. ~. -c-c-c=-=-=---- - +· =--c--- ~I -,9 . ...,6c-=3=Ec-+o_1=--',_c..,..it_d _ ..... l. 7.25E-OB i 1.3?E+o~ ;_ 3.37E-10 i 3.37E-10 :g/sec __ 

7 Mo . . 95.9
1 

6_.7:tE-01 · 3.41E+OO Bi+3 ! 9.27E-02 !g/s~c : 1.52E-10 ' 6.09E+08 5.60E-09 - 5.60E-Q9 :g/sec 
B Sb . 121 . 7 · 1.34E-01 , 8.59E-01 : ! 125Sb 3.18E+02 Ci/d : 5.o"7E~07

1 
6.28E+08 1.37E-09 1··37E-09 . gi sec 

~_§~ _ -- ·r ··-· 78.9 3.54E-01j1.47E+OO,·-- F- 7.10E-01 !g/sec 1.46E-08 , 4.86E+Cl? i ··3 :03E-08; .. 3.03E·08 ~g/sec 
10 Sn . 118.7! 1.12E-02 / 7.01E-02 ' .126Sn 1.69E+00 1Ci/d 7.97E•09 .. _ . .?.:..111;+Q8 i 3,_3.1~:..1t ... 3_. ~..1~:J.Qigls~c 
11 Ta - .. . _ _! 80.9 ~ 1°.45E-01 1 1.38E+OO ···- · ·- - ·~Zr+4. _ .. . J. 6.57E-01., g!sec i 2.64E-07 2.49E+06 5.56E-07 .. 5.56E-07.Jl!.sec .. 
12 Tl .... 204.3 1 9.75E-02 1.05E+OO j !F- i 7.10E-01 gfsec 1.46E-08 i 4.8~E+07_ .. ?,16~.:9ll ____ ._-1.:..!.6E-08 g/s_~_c 
13 u .. , 238.0_: 2.17E+oo: 2.12E+o1

1 
:234U 1.08E-01 'Ci/d . . .. J .. 3:oeE-1oi 3.54E+08j_ ·- . 7.69E-08 . ____ 7.69E-08gtsec 

14 V .. ~ 50.91 2.20E-01 ·
1

. 5.91E-01 : Bi+3 .... 9.27E-02 j_g_/sec 1.52E-10 i .~ .09E+08 ; 9.71E-10 , 9.71E-10.q/sec 
15 W ,... 183.81 1.27E-01 1.23E+OO : _ iZr+4 6.57E-01 ,g/sec 2.64E-07 . 2.49E+06 , -- •--- 4.93E-07 . 4.93E-07 'g/sec 

ffiY ___ : ·: - 88.9 1 5.21E-02 1 2.45E-01 ·-•-1 gosr -~ · · !· 9 :92E+04 ,Ci/d 1.75E~04; 5.66E+08 , 4.32E-10 4.32E-10 g/sec 
17 _ , · --· iBg/hr .Ci/d ... .. ' __ ~ i - .. ·· ;· 1 Ci/d ..... 
18 106Ru 1 106, 1.31E+09 : 8.49E-01 : ;F- 7.10E-01 q/sec 1.46E-08 i 4.86E+07 i ···--·- f1sE-08 1 . __ 6.37E-OOi C~ ~·· ··- · 

191.13mCd ! 113 j 2.66E+'o9) 1. 72E+OOi. Cd+2 6.61E-02 jg/sec 1.68E-10 3.95E+08 ' . 4.36E-09 i - 1.59E·~ '. <:._iqr - -
20134Cs_ .. 134 l 2.04E+10 ! 1.32E+01 ···· -· -·031cs-- : 1.4_~~+()5,_gi(~ .: ~~:-4.41E~-- ·-- -fi6E+·d · -· 3.95E-11 . 1_.:4.4~:.9.~.f i~ ~. - -·- · 
21.~.!.mBa .. • . ---· 137l 6.78E+13 4.40E+041 i137Cs , .!:1~~::05 Ci/cJ . i 4A.1.~:97J. 3.36E+11 ;_ __ _ _ _1_,~F..:Q.I . 4.7~E::95. ~ i(yr_ .. _ 
~ ?~6Ra ~. 226 . 4.64E+O~ 3.01E-061 .. ... ;zr+4 ! 6.57E-01 g/sec i 2.64E-07 1 2.49E+06 j 1.21_E-.~_2 ; 4.4~E-~O~gj/-~•'. .. _ _ 
23 227Ac _ 227

1

, 4.42E+Q(51 _2.,_~?-~:Q~. Zr+4 6.57E-01 :g/sec 2.64E-07 i 2.49E+06 , .. 1.,~.5E-09 j 4.20E-o7 :C1/yr 
24 228Ra 228 7.28E+06 4.72E-03 · Zr+4 6.57E-01 iq/sec 2.64E-07 2.49E+06 1.90E-09 · 6.92E-07 Ci/yr .. 
25 229Th .. · --- 229 l 1.27E+06 : 8.25E-04 . :232Th : 1.23E-04 Ci/d , 1.SOE-11 8.22E+06-· ... 1.00E~10·-- 3.67E-08 ,Ci/yr __ -·· 
26 231Pa . 1 231 :. 3-·.~~-~~-~ ! 2.13E-o3: 1Zr+4 1 6.57E-01 1gfsec· -r ·2~64E~oi: 2.49E~Q?_\ ·s-.54E~10~ - 3_._12~-0! .C:)/yr 
27 232U -·-- ! ·-··· _2~ 5.00E+06~ 3.24E-03 j __ :233u 1.90E+oo :ci/d • 4.38E-10 ; . 4.34E+09L__ . . . i48E~f3 i" 2.73E-1.Q.:.~i/y.r 
28 59Ni . _ .: .... ·-- · 59 , 1.04E+09J 6.77E-01 : 63Ni 6.07E+01 : Ci/d 1.31 E-06 , 4.63E+07 : 1.46E-08 . §_.~ E-06 Ci/yr. __ 
29 79Se : . .. 79 5.81 E+07 3.77E-02 ' , F- _;_1. 1 OE:.0.1f g{s_~c .. 1.:4_?.~:.9.8~-:~--~~86E+07 __ . 7.74E-10 °. ~. ?_. B3E-07 :~ i/yr ·~ 
30 90Y 90 , 1.52E+13 · 9.83E+03 : ·-··· i90Sr ! 9.92E~ Ci/d ' 1.75E-04 : 5.66E+08 : 1.74E·05 . 6.34E-03 1Ci/ yr ..... 
31 93Zr ·-- . - . : ···--· 93 , 3.16E+09, 2.05E+oo f · ;zr+4 t 6_. 57E-01 :gtsec ··-· i. 2.64E-07 t 2_. '!_9E~06L-. 8.24E-07 1 ~.Q1E-04·:c i/yr . 
32 93mNb 93 1 1.92E+09 1.24E+QO i ·Zr+4 . . 6.57E-01 glsec '_ 2.64E-07 ~.-- 2.49E+06 : .. __ _ 5.00E-07 1.82E-04 9!1._r -- -· 

33242Cm- 242 l 1.59E+08 1 1.03E-01 243Cm 1.19E+OOCi/d . 6.22E-11 ' 1.91E+10 ' 5.38E-12 1.96E-09 Ci/yr 
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A B C D E F G H J K L M 
Table 0 -7 HFP03 Calculation - c=--- Unabated HLW Melter Feed . . 

- - -~·_T_ot_a_l feed · ~---- -- · 'Representatives-• ---- . ! .. HF_P.Q~. ,- ~~rformance I Non-Rep Co_n~JJ Non·-~ep Const: 
Non-Re Const •lvWV lmol/hr - Ibid .. .. --- - -- !Feed Rate Uni!~-·_:-- .. ;. Rate ; Fae!'?.~ ----- · g/sec ! corrected Uniis 
~Be~------- : . -:_9.0 1.99E-01 -9.-47E-Oi : -~~:_ _ . jµ:':~ -- -- . 1.25E+02 Ibid --·· --- ' _1_~~E_+Q2 1 1.00E+00: 4.98E-04 1 4.98E-04 · /sec 

i---.a.-+c-C'--'N _ __ - ·--- -~Q.!.._1_ ~_1_E:'.Q..) 2.49E-01 i 1PO4-3 _ 3.2~~•021b/d 1 1.JOE+o2 ! - 2so~I 5.25E-04 ' 5.25E-04 ig/sec 

9 Se 
10 Sn 
11 

58.9 1.44E-01 4.48E-~4---··-· --~o -··- · 9.63E+01 [Ci/d . .. ~_9,~iE+()1 "·- 1.01 E+00 2.33E-03 , . __ _ ?c~_3_Ei):3l gisec 
_ ___ 9_5~ ~.74E-01 3.41E+00 , Bi+3 1.76E+0Ub/d . . : ) :.?~-~•_p_1 __ . ___ 1.04E+00 1 1.7JE-02 1 _ __ _ _ _1_ .73E:Q.~ .g,'s~_c 

1~Il_ 1.34E-01 8:59!=_: 01 . .125Sb .

1 

3.18E+02•Ci/d . I 3.05E+02. 1'2~~_+00 . 4,J.3E-:(lJ. l ... ____ 4.33E-03 :g/sec 
78.91 3.54E-01 1.47E+001 1F- ! 1.35E+02,lb/d : 7.32E+01 : _1_33__4_~~og ___ 4.20E-03 I 4.20E-03 g/sec 

118.7 . 1.12E-02 7.01E-02 !126Sn ' 1.69E+O0 Cild · 1.43E+00! 1.18E+0Of 3.13E-04 · J.13E-041g/sec 
180.9!· 1.45E-01 .. 1.38E+OO _ __ ___ :Zr+4 ... __ : 1.25E+02!tbld . . _ 1~E+02: 1.00E+OOj 7.27E-03 , 7.27E-O~f.~~c 

_ __ ...;__=..204'--'-'-.J=+ 9.75E-02 1.05E+oo : F- 1.35E+02 Ibid 7.32E+01 1.84E+O0 . 3.00E-03 i 3.00E-OJ l~ec 
238.01·277E+o.9 _~,72E+C)F ·234U : 1.0BE-011c~iid i 9.95E-o2 · 1~09E+oo~ - 1.31E-01 1 --Ll1E-Ci~ sec 

50.9 . 2.20E'.0.~ .. ~:.!!..!..~ -- ... -~t:3_. ~Y!~~+011tb/d . . -~ _1.70E+Q.!,_ 1:64E+-ocl" 2.99E-03 1 2.99E-03 . /sec 
1~3.8 : 1.27E-01 1.23E+00 j 1zr+4 _; p~E+02 lb/d _ . , .1-.£5_~:!:()_?_L . 1.00E+0Oi 6.4SE-03 6.45E-031glsec _ 
88.91 5.21E-02 2.45E-01 · 190Sr · 9.92E+041Ci/d --~ ~-44E+04 ' 1.05E+00: 1.22E-03 _1.22_E:_-0;3 :glsec 

N 0 

~ ~:- [sgihr . Ciid ___ - · ---- --- - :~: __ _ :·.~- --::- , Ci/d __ _____ _ _ 
106 I 1.31E+09 8.49E-01 1F..:.. . · 1.35E+02 ; Ibid : 7.32E+01 1.84E+oo' · 4.GOE-01

1 
, .6BE+ii2 !Ci1yi- -- Ratio to GFC Addlilon 

11312.66E+09 1.72E+O0• iCd+2 ; 1·.26E+01 !tbid : 1T1E+Of' 9.61E-01 1.79E+00 : 6.54E+02 Ci/yr . ;GFCZr : 2.12E+01 
134. 2.04E+10 1.32E+o1 I !137Cs ! 1.48E+051Ciid--- .. !"1'.sJE:;os :· - 9 :67E-01 ' 1.37E+01 · _5.00E+03!Cii_yf ____ MFPVZr . 1.25E+02 

--+'-'-==-- -----'-13=--'7: 6 .7 8E.+13 4.40E+04 '. .. -, 137Cs 1.4BE+05 ,Ci/d 1.53E+os : 9.67E-O.i'1 .... 4:ss°E+o.( · 1.66E+07 !Ci/y_r ___ _ Ratio _____ 8.55E-01 
226 4.64E+03 3.01E-06 Zr+4 . 1.25E+02 Ibid 1.25E+02 · 1.00E+00 3.00E-06 , 1.10E-03 iC' r 

-~~--'-cc='-'-----'---"2""2
0
7_+-4=".c,,.4=-=2E_~Q_6 _ ?,87E-0~; Zr+4 . 1.25E+02 j Ibid ; 1.25E+02. - -1.00E+OO: . -2~6!lE:o~ . - f 04E+OO C!:i.,------· - :· .. 

24 228Ra ______ 228 , 7.28E+06 4.72E-03 : .. ~Zr+4 ! 1.25E+02 '1b/d i 1.25E+02 1.00E+OO 4.72E-03 : 1.72E+(J.9;~&,: ___ _ ___ _ _ 
25 229Th 229 ; 1.27E:;OO 8.2SE-04 232Th 2.34E-02 Ci/d 2.JJE-02 ' 1.01E+001. _ .. 8.21E-04 ... 3.00E-01 •Ci/yr 
26 231Pa -;•-- . ?31 :_ 3.28E+06 2_.1~~~~ , - Zr+4- : 1 .25E+02 Ibid 1.25E+02 1.00E+0O -- - 2.12E-03 -- -· 7.76E-01 lcv~ 
27 232U 232 5.00E+06 3.24E-03 . '233U 1.90E+00 ,Ci/d · 1.91E+00 i 9.95E-01 3.26E-03 i 1.19E+OO•Ci/ r 
28 59Ni ___ 1· ·-- 59 1.04E+09 6.77E-01 _!$3!'1.i. 6 07E+o1 ;c·1ici . 1.76E+01 '. 3.45E+001' 1.96E-01 . 7.16E+01 :Ci/yr 
29 79Se 79 5.81E+07 3.77E-02 • •F- , 1.35E+02 1lb/d ' 7.32E+01 1.84E+OOI 2.04E-02 1 7.45E+OO:Cityr 
30 90Y ·-· 901 1.52E+13 9.83E+03 90Sr 9.92E+04 1CVd ·---· 9:«·E+(f,i' ··· ·1.oSE+~ 9.35E+o3 J J.41E+06·c · r ... 
31 93Zr 93 3.16E+09 2.05E+00 I Zr+4 I 1.2SE+02 Ibid . ; -1:2sE+o2! 1.00E+oo [ 2~65-E+0O ' 7.48E+02 1Ci/yr 
32 93mNb .--- · . ·g3f {§.2E+09 1.24E+00 i Zr+4 : 1.25E+0211bld ·-;-·i2SE+02: 1.00E+00! ___ 1.24E+O0-t--- 4.54E+02 1Ci/}'.'.r_ . 
33 2~---~- - ' 242 1 i' .59E+08_ 1.0JE-01_· 243Cm 1.19E+0o•Ci/d 1.20E+00 ' 9.89E-01 i ___ 1_.~E-01 1 3.80E+0_! '.~i!Y!' ... 
34 · ! • Zr+4 feed rates are corrected with the feed to lass former addition ratio 
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A I B I C I D E F 
~ T~ble D-8 HMPO~ ~-~!_c~!~!~i:i. __ _______ ,! , 

2 ' HFP03 ! -HMP06 - - - HMP06 : 
3 Mass Rate Melter · T Mass Rate : Mass Rate l - __ . _ ·-·· __ 
4 Non-Rep Co11~t 

I 
g/sec OF ~e~ . Corr~gted _~ ___ __ __ _ 

5 Be : 4.98E-04 130 i __ __ 3.83E-0~+---3.83E-06 ,g/sec 
6 CN 5.25E-04 1_0. __ 1_.31E-05 I 1.31E--05 g/se~---
7 Co 2.33E-03 130 , 1.79E-05 1.79E-05 g/sec 

8 Mo __ _
1 

1. 73E-02 64.6 2.67E-04 ' 2.67E-04 g/sec 
9 Sb _ ! 4.33E-03 1001

, ___ 4.33E-05 i __ 4.33E-05 ig/sec __ 
10 Se ___ _ .. 4.20E-03 2.1 _ 2.00E-93.I 2:00E-93 '_9{~~-<?- .. __ . 
11 Sn 3.13E-04 130 , 2.41 E-06 : 2.41 E-06 o/sec 
12 Ta --- 7.27E-03 - - ···- .. f3cj" . -5.59E-05 · 5.59E-05 g/sec 
13 Tl - : 3.00E-03 130.! .. _ ?~31_E-05 ; -- 2.31E-05 ;g/sec - ---
14 U --· ·-- · 1.31E-01 130 1.01E-03 ~ 1.01E-03 jg/sec 

Tsv ---- --- --- 2.99E-03 -f:36 2.30E-o5 · ___ 2.30E--05j_gJsec _ 
16 w - --- 6.45E-03 130: 4.96E-05 , 4.96E-o5 :g/sec 

17 Y -- 1.22E-03 ··100! ·--i ~22E-o5 ! 1.22E-os !glsec 
18 ------------- --- .. -- -- - -- -·· - -- --;- Ci/d ! --

>----+-- ------- ----- .. --- - ·-· ···-· ·-· : ____ - - - :,---1 -----+-=-:-_--· - -- ----
19 106Ru 4.60E-01 3.9 1.18E-01 · 4.31E+01 1Ci/yr 
20 113mCd : 1.79E+00 . - 10: 1.79E-01 6.54E+01 Ci/yr 
21 134Cs - - ·; 1.37E+01 26.6 1 5.15E-01 ' 1.88E+02 Ci/yr 
22 -137m8a ! 4.55E+04 26_6 1 1.71E+03 6.24E+05 :Ci/yr --
23 226Ra ~_-_ ) .ooE~06 -13or ·-2_31E-08 8.43E-Q6 ;Ci/vr 
24 227Ac ___ _ . ___ 2.86E-03 130 2.20E-05 8.03E-03 ICi/yr __ ____ _ 
25 228Ra . 4. 72E-03 130 3.63E-05 1.32E-02 1 Ci/yr _____ _ 
26 229Th ! 8.21E-04 ___ ___ 130 !1 6.31E-06J1 2.3QE-O.~ Cy,i_r ___ _ 
27 231P.a__ _____ I 2.12E-03 130 1.63E-05 5.97E-03 !Ci/yr 
28 232U 3.26E-03 130· 2_51E-05 i 9.16E-03 ;CJ0.'.r 
29 59Ni - - - - ·- . --,-- 1.96E-01 76.2 2.57E-03 : 9.39E-01 ! Ci/y-r ---1 

30 79Se -- 2_04E-02 . . . 2·.1;·-··9.12E~oT-- 3.55E+oo lci1yr ____ _ 

31 90Y . --- - j 9.35E+03 -- 1001 _ _§)_.:~5~:_~1j __ _ ~.41E+04 Ci/y_r ___ __ _ 
32 93Zr __ J. __ ?.--9_~~-+_Q_q . 81 J 2.53E-02 I 9.24E::t-(l.9 ;q~yr _ 

~~ ;!~~! --- ____ :_ \~~~~~~ ·-- ~~~ : ~ : ~~~~~! ; -- ~~93~~~~;g:~;i 
UnFRP01 -HMP06 
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SHEET NO. D-10 

A B C D E F G H J K L M 
Table 0 -9 HOP10 Calculation 'Unabated HLW W ' ,__2--t-- - ······ - ····- · ·· . ' . ·-···· ·· ·-·· - -+-- - -....L--- --+-- · I ·· ·· - ···1--- -- · -- ----- I 

3 Non-RepConst lMW-. - j~~~~~eed Ibid ! -- - :!3.E.lPr~~e!l~~~~~Ratet LTniis _ __ _ !~~!9. ____ __ _Pe~atr~ ,~~n~;onS!: No:::,~r~-t . Units 

4 Be ·- - _! ____ 9.0 j 1.99E-6TI 9.47E-02 ! _ - --~~r+4 _' 1.25E+02Ibld . 2.92E-05 4.28E+06 ' __ 1.16E-10: 1.16E-10iglse£ __ 
5 CN · 26.0 1.81 E-01 : 2.49E-01 PO4-3 ' 3.24E+02 Ibid ' 2.60E-05 1.25E+07 1.0SE-10I 1.05E-10 :_g£_sec 
6 Co . 58.9: 1.44E-01 ' 4.48E-01 I ,60Co - - ! 9.63E+01 Ci/d 1.90E-05 5.06E+06/ . 4.66E-1o1 4.66E-10 g/sec __ _ 
7 Mo -· i ·95:gt,- ·6.74E:9.!..i_ 3.41E+OO :Bi+3 • ·: 1.76E+0Hbld 3.40E-06 : 5.19E+061·.: _·:· 3.46E-09, 3.i(3_~:Q~;gf.s~-~-

~ ~~ ·------!-------1~i~ 1 ~:~~~g~11~:::~~: ---·-r--si)~ -r~~!~~{g;l~~r--· i ~:~~~~g; i ~ :~~:~ . ::~~~~gl ·--- ::::~~~g 91
::~--

10 Sn ------- .. -- 118} j _1c12E-02 1 7.01E-02: ' 126~~ -~ \ 1.69E+00ICild ___ _ J _2.87E-07 i_·-~ 5.88E+06~

1

- -- 6.26E-11 , 6.26E-_1_! ~9f~ec 
11 i'a" '"T 180.91- 1.45E-01 1.38E+ool ·-··tZr+4 --- . 1.25E+02 rlbld 2.92E-05, 4.28E+06 1.70E-09 1.70E-o9 : /sec 
12 Tl 204.3 , 9.7f?_E:_~02 I 1.05E+00 1 r i 1.35E+02 ;Ib/d 1.48E-05 , 9.13E+06 6.06E-10: ______ 6.06E-10 jg/sec 

~! ~ .. I 
2~:~1 ;,~~~~g~i. ~:~~~~g~i_ ____ _;~--- J~{lli;~~~~1----~-~::~~:!-i*~~~;- ;::!~~~~:____ ; ::~~~~~ : ~~~=~ 

15 W 183.8 1.27E-01 l 1.23E+00i IZr+4 1.25E+02 ;1bld 2.92E-05 4.28E+06 1 1.51E-09 1.51~-o~ ;gtsec 

~; y - ---- - ---··· - 88.9 5.21 E-02r -i .45E~()1- ! 90S r .: ~:92E+041Ciid 1.89E;0i' - ---~ 2_§_!;:+Q6 _ -.. - . ___ ·_lt1_i5_ .. ~::.1.9c_-·. -- Z 15E~ rn: g/sec 
~ -----.-8~/~h~r ... _'. Ci/d . ·+ ···---~--------' ····----·- -• ·· --·--~ ....... .. ·-· 

18 106Ru 106 1.31E+09 ; 8.49E-01 ' ;F- 1.35E+02 :·It)fd- . 1.48E-05 i 9.13E+06: 9.29E-08 3.39E-05 .Ci/yr 
19 113mCd . 113 ' 2.66E+09 _1.72E+OO: I ~~~~ .. i 1~26E+o1 ;lb/d i.63E-oo: 4.78E+06 ' - -- 3.60E=ciY 1.31E-04 ;Cilyr ____ _ 
20 134Cs - __ __ , _~ L2:~E+_1.9; 1.32E+Q1 - ··· - - · · ' 137f~ i 1.48E+0Sli Ci/d ! 3.07E-02 , 4.83E+06 2.74E~_Q_f_-- 1:00~:9~~f!fyr .. 
21 137mBa 1371 6.78E+13 4A OE+041 137Cs ' 1.48E+05 Ciid _ ______ · 3.07E-02 I 4.83E+06 : 9.11E-03 ; 3.33E+00 Ci/yr ____ _ 
22 226Ra 226 l_4.64E+O~tl 3.01 E-06: - ,Zr+4 _J~5E~.Q?Llb(9 .. :·· -·-: i.92E~os:·· ----4.28E+06 : ·-7JJ3E::-:,3 2.57E-1 0; Ci/yr 
23 227Ac 227 4.42E+06 2.87E-03 :zr+4 . 1.25E+02 -lb/d 2.92E-05 4.28E+06 i 6_. 70E-10, 2.44E-07 :_C~ - ---
24 228Ra __ · r ··· - 228 1 7.28E+06 : ~:~!:::Q~i 

1
Zr+4 _[_~:f-.~E+02 lb/d _2.92E-05 ; 4.28E+06 1.10E-09 ! 4.03E-07 Ci/yr 

25 229,:~ --- __ -~---· - -1 ~~,-~c~7_E+06 '. 8.25E-04I ??~Th · 2.34~:0_?~f _i_/~- - - 4.67E-09 I 5.02E+06 ,
I 

. !.:._~E_- 1~'-·- .. 6.00E-08 :Ci/yr 
26 231Pa 1 231 3.28E+06 2.13E-03 ,zr+4 1.25E+o2 ;1b/d 2.92E-05 , 4.28E+06 . 4.97E-10 . - 1.82E-Q7 iCifyr __ _ 
27 232u ·· . . 232 5.0C:lE+06 3 .. i4E~03: I233U 

1 
1.90E+oo:c·ud . · __ - -~ --3.82E:07' - · _ 4.97E+06 ! 6.53E-10 2.38E-Q7 !Ci/yr 

28 59Ni 591 1.04E+09, 6.77E-01 , TifaNi - , 6 .07E+01 ICi/d l 3.52E-06 · 1.73E+07 3.92~:9.~ 1.43E-05,Ci/yr _ 
29 79Se 79 5.81E+07 ' 3.77E-02 I F- ·--j ! :35E+02 Ibid : 1.48E-05 ' 9.13E+06i_ __ . _4.12E-09; _ 1.50E-06j Cilyr 
30 90Y 90 1.52E+13 ' 9.83E+03 j9osr 9.92E+04 :Ci/d 1.89E-02 5.25E+06 i 1.87E-03 6.83E-01 ;Ci/ r 
31 93Zr 93 : :f1.6E+09 2.0SE+00 ! Zr+4 . 1.25E+0ilt>id · -·-- 2.92E-os ! 4.28E+06! TaoE~Di . - 1.75E-04 :(;i/yr ·~----·-
32 93rnNb 93 , 1.92E'!:_0~t 1.24E+OO' 1Zr+4 : 1.25E+02 ',l b{d 2.92_E~05~ ____ 4.28E+06 ' 291E-07 106E-04 Cil}'r 
33 242Cm 242 i 1.59E+08 1.03E-01 : !243Cm I 1.19E+OO Ci/d 2.41E-07 i 4.94E+06 2:09E-08 7~ 1·E:oo·cu r - -... 

UnFRP01 -HOP10 
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A I B I C I D I E I F I G I H I I J I K I L I M 
1 Table 0-10 PJV32 Calculation 'Unabated HLW RFO/PJM 
2 -- ·Total feed --- - - :-R~p~0~~6~~tTVes-· '. pJV32 ·-p ·enormance . Non-Rep Const :Nan-Rep Const 

3Non-RepConst MW :mol/hr ' Ibid :Feed Rate JUnits Rate ·--Factor .... , ____ g/sec . Corrected • Units 
4Be--. . . ----· ,- _ _ 9.or 1.99E-01 , 9.47E-02 , - - - - Zr+4 _ ;_ 1.25l~+02'ibid ". - -- 4.83E-07 2.58E+08 ; 1.93E-12 1.93E-12 g/sec 
SCN - ---- --- 1 

26.01 1.81E-01 2.49E-01 'po4~-3 3.24E+o2 :Ib/d , 2.04E-06I 1.59E+08-:- 8.26E--1i 8.26E-12 .g/sec 
'7f°Co .. sif9 ' 1.«E-01 1· 4.48E-01 : i60Co ' 9."63E+·cff1c1id -: ·a.35E-07I . 1.15E+08 2.04E-H 2.04E:_1JJg_ls_~c 

7 Mo ____ -__ __ ---_95.9; 6.74E-01 13.41E+Oci ! ·- ·1Bi+3 ____ 1.76E+01 IIb/d -- - ! -1.SSE--071 

9.53E+07 , 1.BSE-10 1.88E-10,g/sec 
8 Sb _ _ -1--~ --~.34E-01 8.59E-01 ' ~~~ 

1

. 3.18E+02 Ci/d 1.92E-06 : .. 1.66E+08I . . -- - 2.7~~-1_1 __ .. ... 2.73E-11...9!_sec - ··· 
9 Se 1 ... • I~:..:! 3.54E-01 . 1.47E+00 ____ :f. 1.35E+Oi11b/d ·-- 9.03E-06 j 1.49E+07, ~.19E-10 _ __ 5.19E-10• g/sec 

....!Q..§_~ . 11_~._7; 1._1:2-~~Q? i 7.01E-02 126Sn . 1.69E+OO ,Ci/d 7,51E-09 I 2.25E+oa : 1.64E-12 I 1.64E-12 !Q/sec 
11 Ta 180,9 1.45E-01 I 1.38E+oo : .zr+4 ~ 1.25E+o2 i Ibid 7 4.83E-07 I 2.58E+08 .. --2 .82E-1_1 I 2 82E-11 lg/sec ·_ =-

12 Ti . 204.3 i 9.-75E-02 i 1.05E+oo l [f.:_ ·: 1.35E+02 flb/9. __ L 9.03E-oo : 1.49E+o7
1 

3.?0E-10 , 3.70E-10;g/sec 
13U .. I 238.o i 2.17E+oo' 2.72E+01 '234U 1.0BE-01 Ci/d 8.69E-10 , 1.25E+08 : 1.15E-09 ·-- 1.15E-09 g/sec ---
,...11. V 50.9 ! . f -:foE-01 , 5.91 E-01 Bi+3 r1:16E:;017 ib/d-- ··-· ·- 1.85E-o7 I 9.53E+07 1 3.26E-11 326~-_11 ; g/sec 

15 W 183.8, 1.27E-01 l 1.23E+OO: ,Zr+4 : 1.25E+02 •1b/d · - ~ 4:-83E:o"1 ! ·· 2.58E+08 . 2.50E-11 , 2.50E-11 ,o/sec 
16 Y - - - -- 88.91 5.21E-Ozl 2.45E-01 i ----- !90Sr 9.92E+04 ICi/d . 5.94E-Q4 : 1.67E+08 , 7.70E-12_ 7.70E-12 g/sec 

*10€iRu -- -·; .. . 100 !
81::{ E+09(~!9E-01 . --- -- - ' ; _ 1.35~+02 :lb/d ,_ 9.03E-oor ···- 1.49E+6l .. ct~sE-08 __ _ --- 2.07E-05 ,Ci~ . __ 

19 113mCd ·113, 2.66E+09 [ 1.72E+00 i_ ~Cd+2 _~_:_1_.26E+Q)_i !~}q_ _ ·- J_ 8.30E-07 I 1.51E+07 1.14E-07 4.15E-05 ,Ci/yr 
20134Cs___ 134i 2.04E+10 · 1.32E+01 , l 137Cs 1.48E+051Ci/d ... . : --3:2_3~-03 : 4.~~:_q7j ___ 2.89E-a°7 - 1.05E-04 ,Ci/yr 
21 137mBa ... ··-- 137 ! 6.78E+13 · 4.40E+04 ... -- 137Cs 

1 
1.48E+05 ICild .. .. . 3.23E-03 4.58E+07 : --_ 9_,_59~:Q:4 . :3,t;OE-0f c ·iiyr 

22 226Ra - . ;---- 226 - 4.64E+03i 3.01E-06 ·zr+4 ; 1.25E+02 :lb/d . 4.B3E-07 ' 2.58E+08 1.16E-14 I 4.25E-12L(21/y r 
23 227Ac 227 4.42E+OOl 2.87E-03 ' =Zr+4 r 1.25E+02 i lb/d I ~B}E-07! 2.58E+OB ~- · 1.11E-11j_ 4.0SE-0~jCi/yr .. 

24 228Ra ~~~- _ .?.?.!! ~ 7.28E+06 4."72E-03 ! _ ·:_ __ ~-~/Ir:~( :· ---~-.1-25E+02 I lb/cl 4.83E-07 ' 2.58E+~l 1.83E-11 . f?, .67E-09 Ci/_y~ 
25 229Th ____ , 229 11.27E+06 8.25E-04 __ _ ?3;2Th I ~:~~-q~ICil~ ---- 2.02E-10 1.16E+08 t 7.12E-12 · 2.60E-09 :Ci/yr 
26 231Pa 1 - 231 1 3.28E+06 t 2.13E-03 Zr+4 I 1.25E+02 '1b/d --4.83E-07! 2.58E+08 ' B.23E-12; _:}.Q0£·09 '. Cilyr . 
27 232U · .. ~;?32 .. 5.00E+OOI 3.24E:03 ! - ---- -- i 233U _ _ ,_J_,_~Q__~:f:qCJ}:~i/9._ 1.67E-0S ; 1.14E+08 ___ .?c~SE-11 1.~~:QB_ c_i!yr_ 
28 59Ni 59 i 1.04E+091 6.77E-01 I ;63Ni 6.07E+o1 :ci/d ..... 1.25E-07 : 4.88E+08 . 1.39E-09 _ _ ?:<n!_:-07 _Ci/yr 
~ 79Se _______ .:_--:jfil 5.81E+07 : ·3.77E-O~_( ____ __ _ y ·------- 1.35E+02 ilb/d . - r 9.03E-06 ' .. 1.49E+07i 2.52E-09 . 9.19E-07 Ci/yr 
30 90Y _ _ l 901 1.52E+13 9.83E+03 _ ,90Sr : 9.92_E+041ICi/d 5.94E-04 1.67E+08 ! -- "K saE-05 : 2.15E-02 Ci/yr 
31 93Zr __ _ 93 ! 3.16E+09! 2.0SE+OO Zr+4 ~ 1.25E+02

I
1b/d : 4:83E-07 · 2.58E+08 : 7.94E-09! ·-2·.~E-OO :Ci/yr 

32 93mNb 93 ' 1.92E+097 1.24E+OO. -Zr+4 l 1.25E+02.lb/d --~~~~-~4- .-83E-0ij! 2.58E+08 4.82E-09 ' 1.76E-06 Ci/yr 
33 242Cm 242 i 1.59E+OB I 1.03E-01 i 1243Cm : 1.19E+00.Ci/d i 1.0SE-08 1.13E+08, 9.11E-10 3.32E-O7 :Ci/yr 

UnFRP01-PJV32 
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A B C D E F G H J K 
1 Table D-11 PVP12 Calculation 
2 . PVP01 ; PVP12 PVP12 
3 - - . --- :Feed Rate !Feed--Rate;Fee.d Rate·1••······ ···----- - -- ····· -·--

4 Non_•R~e_g~_n_st : .. j~is~c . : g/sec ··· , Corrected , Units ----· - ... .. 

5 B~----· _ .. . ?:~Z;-09 ' 1.76E-171 O.00E+00_:_g{_~E:~-- . ' 
6 CN . J __ 8.60E-09 1 6.14E-17 : O.00E+00:g/sec_ .... 

- - ·•··--------
. ... - - - ·--· ··- - -- / 

7 Co 1.01E-08 7.21E..::1!'. O.00E+q_0m~e_c _____ . 
8 Mo .... -" 4.77E-08 ' 3.41E-16 0.00E+00 /sec .... 1_P_~_s _ ____ ---- ....:.-- - - ---·· ... , .. 

9 Sb 1.19E-08 8.52E-1 ~ O.OOE+cio ,gisec - - !Caustic ··---------- Carbon Overall 
10 Se 3.~3E~Q~ __ 2_} 1E-16 • 0.O0E+QQ : /sec :scrubber HEME HEPA \O~LdL:.;E!r _ :'?e~ . .... .. __ :!)_!:_ ---- ··-
11 Sn _j _ 1.0SE-09 1 7.53E-18 : 0.00E+00 1 /sec -~ ___ _ _?.0.0 ; ... _2.!)09Q0; 1; _ .. l i 1.40E+08 
12 T~ ___ 3.60E-08-'-. _2.57E-161---0·..:.0..:..0_E+_0_0...µ,..g/..:..s..:.ec-'--- --------.;.--------·· ... 
13 Tl 2.31E-08 I 1.65E-16 0.00E+00 /sec : . . 

14 U 6.51E-07 ! 4.65E-15 : 4.65E-15 ' /sec · -,- ·····-··--· :· ····--· · ·- !-._-- -----· --- -····· ··· -··- ~ -1·· 
15 V 8.27E-09 : 5.91E-17 : 0.00E+00 'g/sec I.· ....... ___ _ __ _______ _ _ 

16 W 3.20E-08· 2.28E-16 i O.OOE+00 /sec 
17 Y --~: 3.40E-09 i 2.43E-17 i O.OOE+0Q.L9~S~C-- - -
18 Ci/yr Ci/yr 

-· ·- · ---- -- -- -· --------------
' .. ---- ----------f---··-----,----·- ·- -- -
1 

-- --- -·· ··- •··- -· 
19 106Ru ! 1.29E-03 9.22E-12 9.22E-121Ci/yr .. . _ . .. . 
20 113mCd : · 1.86E-03 : 1.33E-11 i 1.33E-11 ICi/yr ___ ~-
21 134Cs . 1.31E-02 j 9.35E-11 j 9.3§s::.11_) C~/yr ! 
22 °f37mBa , 4.34E+01 ; 3.10E-07 3.10E-07 . Cr/yr ___ ... 
23 226Ra . . ---· . - T 5.43E-09 3.88E-17 ; 0.00E+00 Ci/ r ! --

.. L . ... ·! 

' ' - 1 ··-----·-- ·· -! __ __ ___ __ ,, __ _ ,. 

. . .,_., - --· ----,---·----'-- - ------+-----
. , .. ·-·- ----·-·· ·-------

24 227Ac ' 5.17E-06 3.?0E-14 _}_J 0_E.-141Ci/yr ~ ~ --~.-=-~-~ -·---------- -- --·- --- -
25 228Ra 8.53E-06 1 6.09E-14_._ __ 6.09E-14 !Ci/yr ---·----·-··- --·--·- -------- - -
26 229Th 1.28E-06 9.1 ?E-15 : 9.17E-15 ' Ci/yr ' . . . _ .... 
27 231Pa 3.84E-06 2.74E-14. 2.74E-14-; Ci/ ,: ' 
28 232U __ ___ . -~· 5.00E-06 3.57E-14 i_ 3.57E-14 iCii'y~_. 
29 -~-9~i_ _____ . 1.02E-031 7.31E-12 7.31E-12 Ci/ r 

. · -'- - -
30 79Se 5.72E-05 4.09E-13 4.09E-13,Ci/yr 
31 90Y _ _ ___ ___ , 9.48E+O0 j 6.77E-08 ! 6.77E-081Ci!yr 
32 93Zr , 3.71E-03 : 2.65E-11 ; 2.65E-11 Ci/ r 

i-,;;.;;~.;::..c.. _____ c..._c........:....:.1---..::...::..cc:....~-..:....:.----':....J.---'----------- ---i-----~·-· · 
33 93mNb I 2.25E-03 1.61E-11 1.61E-11 !Ci/ r ---------'-------- ----~--L--- ---- -'---- -.---------
34 242Cm 1.58E-04 1.13E-12 i 1.13E-12JCI/ r 

. . .. I • .•. 

-~ -----·- ----- --- ····- ---· ---- -------~- ------.. _: .. 

AbFRP01 -PVP12 
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SHEET REV: D 
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A I B I C I D I E I F I G I H I 
1 Table D-1_~_ PJV11 Calculation i--· _ _ i _ . . _ _ __ _ _ _ __ ___ --,---- ____ _ 

2-~ - _ . ----"-; _ P_J_V_04 ___ P_J_V1_1__ ~ __ ~t✓-11 ; i-. . ... . i _________ _ 

3 Mass Rate Mass Rate 1.Mass Rate------- - - --------~' _________ _ 
4 Non~Rep Con_st ; _ __g/sec --- -~_£_ ____ : -~-o.r_r~cte_d 

1 

.. Units ! __ 
5 Be ; 1.79E-09 1.79E-15 i 1.79E-15 g/sec ' I 

,_§__C}'l ___________ ·r·3.00E-:.O9 _ .. 3.06E-15L _ :fo6E~·fs glsec- - --- ----------- - , - - --+-- --___ --1 __ 

7 Co 8.40E-09 8.40E-15 ! 8.40E-15 'g/sec - : , 
8 Mo - ~--6.32E-08 _~ 6.32E-14 ; 6.3~E-14 jg/sec ___ : __________ fiJFs __ ___ __ L,. __ _ ____ ~ -----~- : -

_Q_ Sb __ .------~ 1.58E-08 1.58E-14 j 1.58E-1~ g{sec ____ ; ___ -· -· __ . ___ --~ __ .... Iover_~II 
10 Se __ ... 2.15E-08 2.15E-14I 2.15E-14 !g/sec Demister HEPA i_DF 
11 Sn 1.20E-09 1.20E-15 1.20E-15 :gtsec ; sr 200000 ! 1.00E+06 

' .. ' . I · · · · . ·• I I 

12 Ta ___ .. . _ __ , 2.62E-08 2.62E-14 : 2.62E-14 Ig/sec : 
13 Tl --- ·- :- ---~~-~E-_g~-- _ J.54E-~i- 1.54E-14 [gjsec ___ _ --i- --- _ _ _. _ _ _ _ _ 
14 U : 4.90E-07 4.90E-13 i 4.90E-13 !g/sec : . : 
15 V · ·· · T09E~08 -- -1.09E-14 i 1.09E-14 ;g/sec --;--·· -- --- ---- -

16 W __ -- - ... l ···) .32E-O_.? _____ ?.:32E_:_!_~ _ ~:~2E-1_~g{_~~~ . _ '. :. _ 
17 Y 1 4.48E-09 4.48E-151 4.48E-1~gjsec ___ ! _____ __ ________ ___ ______ __ __ .... 

1
1
9
8 _

10 
___ 
6 
__ R_u ____ Ci/yr ___ _ Ci/yr _J : : , ----~•----, 

1----1------ ___ _____ 8.61E-04 8.61E-10 j _ 8.61E-10 Ci/tr __ _ 
1 

_ 

20 113mCd ___ _ ,_ 2.41E-03 __ 2.41E-09 i __ ~ 41E-09 ..... <2_~r , ___ ___ •·· ··• -··- ___ ._ ___ _______ _ 
21 134C~---- ... __ _.i __ 1.07E-02 1.07E-08 : 1.07E-08 iCi/~~--- .. :-- --- ·· _ .. _ ..... _ _ . .. 
22 137m8a ; 3.57E+01 3.S?E-05I 3.57E-05 ICi/yr ; 

23226Ra- : ··· 3.95E-09 . ·--3.95E-15 - 3.95E-151Ci/yr ' '. 
24 227Ac ______ 3.76E-06 3.76E-12 1 3.76E-12 ;Ci/yr _____ __ _ --- -~-- -- ·-···-t·-- -· - . ~ _ _ 
25 228Ra i 6.20E-06 6.?0E-1_? _ 6.20E-12_ Ci/yr i 
26 229Th 1.08E-06 1.08E-12I 1.08E-12 Ci/yr 

1--:::-1- --c::-------:-:::-::-:::-::-:----=-=-=-=::-:--=-+---::-==--:--=+-:-:-:-!--- - --- -----·------.- ·--·-··- - -···· 
27 231Pa 2.79E-06 2.79E-12 i 2.79E-12 Ci/yr 

28232U ·---- 4.27E-06 4.27E-12 ! 4.27E-12 :ci/yr - -- ----··- -- ... -

2959Ni ---- 5.18E-04 5.18E-10 5.18E-10
I
Ci/yr 

30 79Se , 3.82§:-9.~ 3.82E-11 3.82E-11 jCily! 
31 90Y ' 1.25E+01 ·-1.25E-051 -1.25E-0-5!Cilyr _ 

I-·-. 
I 

•• L • • 

32 93Zr __ _ ______ 2.69E-03 2.69E-09 I 2.69E-09 !Ci/yr 
33 93mNb 1.63E-03 ___ 1.63E-09l ____ 1.63E_-_0 __ 9 __ :c __ i/~yr _ _ _ _______ -+-- --------------
34 242Cm 1.36E-04 1.36E-10 i 1.36E-10 'Ci/yr l 
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A B C D E F G H J K L M N 
Table 0-13 LVP18 Calculation 

' LMP06 1 LOP0B i LVP01 I LVP03 LVP18 LVP18 
Mass Rate SBS v'J§~t- _[ MassRate.-MassRaiefMass-R~te_j M!lss Rate j Mass R_a!e '.: _: -~~--: _:;-__ ~ --- -,- -· ·- _______ _ 

4 NBeon-ReP. <;:gnst . g/sec ~ _ .PF OF ..... , g/sec I g/sec g/sec l ~I:..<:.. j' _ ~?..':~~ed ~(t~---~ ______ ___ . . _ .. : 
5 1 1.81E--07 I 40 : _!1 :..__ 4.12E-10 3.80E-08 3.84E-Pll_L. 1,~.?~:.1~ ___ 1.92E-13!g/sec · ___ : 
6 CN ·1 __ 2.27E-oaj _____ __ a.5: __ 20 1.75E-07 5.07E--09 , 1.B0E-07 _ __!!_._!l~:1} : 8.99E-13 I9.f~l!C __ ' ····--. 

_ _ __ 2_.9_5_E-07 3.2 · 20 4.60E--09 3.37E-10i 4.94E-09 : 2.47E-14, 2.47E-14~ · 

2 
3 

-· ····---! - --·- ·· - -·-

1.22E-q_\ . - ~IL - 480 1
1 2.93E-09 . 5.60E-09 ~ 8.53E-09 :- •TsE: i.,i; .. 4.26E~f'4 !g/sec -IOFs----, --- . ·-

t--c-+'~-======:~2;;.-"-9-9;;E=----=06~ . -~·-7 [ _ ___ 12 6.72E-0B j 1.37E-09 ' 67i6E-08 I -~~-E-13 ! 3.43E-13 ,glsec ' _·.ccc-=a'-"rb'-"o-'-'n_.,..',is~c~o~--s.,,c.,,R,-
2.97E-03 8.4 · 100 , 3.54E-06 t 3.03E-08 : 3.57E--06 I 1.78E-11 ! 1.78E-11 lg/sec ·HEPA Bed 

1' 2.901=-07 , --~<>. 11 6.59E-10 j 3.31E-10I 9.90E-10 . 4.95E-15 : __ 4.95E-15' sec 200000 , 1· 
- ---~2.12E-o6 · 73 • 50 · 5.81E-10 , 5.56E-07 5.56E-07 : 2.78E-12 . 2.78E-12

I

rsec ~• _ _ __ , _ _____ _ _ 

I-"'-+-'-'----- 6.01E: 04 j 73 1~: ~ : ~~~:~~ : ; :~~~:~: ··:Of~~~il-H-~~:-f~ -~:~~I~I ~:=~-----+----~----·- · 
_6.73E-05 -- ____ 40 _ _ -, -- -·-----+--------+----~----~ -
2.12E-06 5 ____ _ 8~.Q : 4.92E-!O 9J!!=: !9 i _1.46E-09 ' 7.32E-15 ' 7.32E-15 , 1sec ________ _ 
1.88E-06 . 73 . 50 5.15E-10 4.93E--07t 4.93E-07" 2.47E-12 ' 2.47E-12~ec 
7.55E-07 · 40! 11 , 1.72E-09 1 4.32E-10, 2.15E-09, 1.07E-14 • 1.07E-14 Ig/sec 
·ciTr Ci/ r Ci/ r Ci/ r ·-----Ci/--r·- . . 

- --- ~ - 5~-_18~E_+Qj ! 3.6
1 ~f 3.59E+001 6.37E-06 3.59E+_Q.Qt ! -!Q~_-Q5.) _ 1,§0_!:_-Q.5;,__~r_ --- • ___ -- - -- - - _ -· .. 

------ -- ·----- 5.27E+oo·: · · 1.s·· ·· · ·-· - eo 1 4.12e-02 j 1.59E-0a , 4.12E-02 , 2.oae-01 - 2.oaE-:014c::Vyr 
1.95E-01 2.4 30 2.71 E-03 1 1.44E-08 i 2.71 E-03 1.35E-08 1.35E-0B Iqy_yr 

·- ·· :f 41.E+o2 · ----~ - _ Joi a.99E+oo , 4.78E-•5L s.99E•oo; 4.-49E-•5, 4.49E-05 !CII r __ _____ _ 
1.33E-05 i 73 L ______ -59J _ ~.65E-09 . '4.41 _E-10! _ ~-•~~~Oil! --~,04~~~L.?·04;,....=Ec...-1;,__4c...C~ i/y'-'-r __ :,..__ _ _ --,-_ _ __ _ 

: 5.56E-05 I 73 ! 50 , 1.52E-0B : ___ 4.20E-07 _ 4.35E--07 , 2.18E-12i _ 2.18E-12 Ci/y!._ ___ :. 
; 2.09E-02 , 7~ ___ sor 5.73E-06 6.92E-07 . 6.42E-06 ' 3.21E-11 · 3.21E-1 1:C' r 

.....,_,-+,--c-cc=c----, 2.7-4E-05.,. 73 50 · 7.50E-09 3.67E-08 ! 4.42E-08 · 2.21E-13 2.21E-13 Ci/ r --- -
27 231Pa 
28 232U 
29 59NI 
30 79Se 
31 gov-
32 93Zr 
33 93mNb 
34 242Cm 

--~ 4.1 3E-05 i- _:_::-~---- 50 1.13E-061 3.12E-07 ' 3.23E-07 1.62E-12 1.-"-62::;E=--...:.1;:.2..:C:..:V.L·'--r __ ._ -+' -- ---,--------
4.54E-O_!i • 4t-o 1_11 1.03E-07: 2.73E-10 1.04E-07 , 5.18E-13! 5.18E-13 'CV r 

!, __ 51__. 2997 __ E~+<:!)Oo_o ---- ·-··- 5.98 . . 10200 ·1:aiie::02·: . -5~-06 , 1.69E-02l. 8.44E-08 , __ . 8.44E-08, Ciryr __ ·- ' 
6.59E-Q_~ _ 2.83E-07 . 6.59E-03 1 3.29E•08 i 3.29E·08 'Cii r ' 

2.11E+03 40 ' 11 4.78E+0O 6.34E--03 ' 4.79E+bo l 2:4OE:-(i5T. f40E-0-5~iC- i/~y-r -. -~-------+----
1.tliE--()1 - ___ 17 ·-·-- _ 10 . . 1.07E-03 _ . 3.01E-04 j _1.37E-03 , _ 6.85E-09 ___ 6.85E-09 jCvyr .. . - .. - - - -------- - - - --
3.31 E-02 ' 73 : 50 9.06E-06 : 1.82E-04 ! 1.91E-04 : 9.57E-10. 9"'_5:..:7.=Ec...-1:..:o:+,-=c""',1'-'-r----- - ------
3.27E-04 40 11 . 7.43E-07 ·· 1.96.E-09 1 7.45E:01! 3.72E-1-:i' :U2E-12 !Ci/ r 
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A B C D E F G H K L M N D p Q R 
Tabla 0-14 HDP31 Calculation ___ _ _ · 

· - Hw>os - , r ·H6Po7 ; HoP10 , _HoPi1 i - -~ o-ri:i ; _HDP31 ! HDP31 
______ 

1 
-~ss R8te ~----~~_§ ~--~ESP 1Mass Rate:Mass Rat~ ~-~!~ ~ate. HE.¥_~ _,1 Mass Rate Mass Ra-te+-M_a_ss_R_a_t_e ______ -__ -___ -__ ___ _ _ ·-· _ 

NBe~_-Re Const , - - ~
3

_
8
sec
3 
__ E-OS :_ l?F.~

40
! OF g/sec - ~ ---' - -~ __ p..£___~ - --- -- --~~~ _ ... i. corrected ·· Units 

11 ; 8.70E-09 1.16E-10! 8.82E-09 · 90 9.80E-11 ! 4.90E-16 , 0.OOE+0O 
CN ·- .. ··--r-·-,.m-os1· 1"ii.i ' 20 3.62E-08 1.05E-10r 3.6•E-OBi ""go'"' 4.04E-10 2.02E-15 2.02E-15 sec -- j- .. , . ... 

• - - - I 1) 9E-051 ·- ' __ 3.2, 20 2 -:iOE-07 4.86E_:_1 0 i 2._80E-07 j -- -,-oci 2.SoE:-og - 1.40E-14 1.40E-14 sec___ IDFs · ~------- ··- _- - ·-· -· 
· 2.67E--04 8.7 200 1.54E-07 ' 3.46E:0_9, __ ~.57E-07: _ ____ - 490 _ 3.21E-10- 1.60E-1_5 __ J _. (!Q_E-15 IS¥. _ 'Carbon Silver ' ---+:::-=----=----_-_- ---- 4.33E-os ' .~-~: .•.. ~.7 _ 12 9.74E-07- 8.66E-10 _ 9.75E-07 90 : 1.0BE-08 5.42E-14 5.•2E-14....---sec- ---+H- E=P~A- - B~e_d_ -Mordenite :sco 

--- -=2'-".o-=-o=E·03 5.9 . ··200 1.70E-06 : 8.49E-10 1.70E-08 - 4·90 1 3.46E-09: - i".73E-14 ' 1.73E-14 sec 200000 : .. -- i ----·· ··t· ... 
2.41E:oo : 40 ' 11 5.47E-09 6.26E-11 5.54E--09j 90~6 .15E-11 ·· 3.0BE-16 , 0.OOE+00 g/sec 
5.58E-05 427 20 6.55E-09 U0E-09 ' 8.25§-_9!1 1 470 1-_?si:::_:.11 6.76E-17 0.OOE+OO sec 

t-c--:--t:-:-------2.31E-05 -·..-21 ··- 20 1 270E-09 I 6.0GE-101 ~1.S~f-- - 470 7.04E-12 3.52E-171 _l?.,2,~E•OO :~ - - r--- ----
i":oiE~03 i. ·· - · 40 1 11 - 2.30E-06 : 2.63E-08 · 2.32E-06 . -- ~Cl l 2.SBE--08 ' 1.29E-13 1.29E-13' sec 
2.30E-05 - . ···-4.6J 370: · 1.35E-08 i 5.00E-10 1.41E-08 soo : 2.83E-11 . · i :•-1E-161 0.O0E+00 sec 

- ----;--4=_-=-gs=cE=---=-05 : _427~- --- ·-20 , 5.81E-09 1.51E-09 7.32E-o9·:·. 470 1.56E-11 j 7.79E-1_7_ 0.OOE+00 g!s:~_- __ · 
1.22e-0s f · 40 · 11 l 2.78E-oe 2.45E-10, 2.s1E-os , eoJ 3.12E-101 _1,_5_E;_E_: )_5: _.1_56E~!P-•ec .... 
Ci/yr __ , Ci/yr Ci/yr _., ~.llYr :. . . • CV r ' c · · 

4.31E+01 1 3.6: 20 ! 5.98E-01 --~}~E:-0_5, 5~9~E-01_; •.. _ ·- 90 6.65E-Q3 , 3.32E-08 , 3.32E-Oa-:-c ·'!}'r 
, .. 6.54E+01~-- 1.61 80 5.11E-01 1 1.31E-04 _ 5.11E-0 1 .!_!Q __ 4.65E-03 · 2.32E-08 1 2.32E-oa lciiyr 

_ I __ 1.88E+02~ ____ 2.4 · J0 i 2.61E+0O ·-1--:oo&o3 . 2.61E+00, - .. 100 . 2.s-fi: .:-02 :· 1.31E-07 . 1.31E-07 !Ci/yr 
_ 6.24E+os : 2.4 30 8.67E+03 3.33E+..QQ.__ 8.'6i E+·o3.L___ 1cio1

1

- s:67E+(_)j ~ 434_E.:~ .j . ...,4cc·cc34"'E,c.-..:..04c...l""c"'11yr~ -~---
8.43E-06 • 427 '. 20 , 9.87E-10 2.57E-10 l 1.24E-09 ! 470_ 2.65E-12: 1.3~E-1 71 0.00E+ocl ;C!JY.r __ .. ___ _ ____ _ ___ ___ __ ___ _ 

··a.03E-03 ... ··_.27 ' ·20 :··s·.41(§?, 2.HE-07 ' 1.19E--06 470 , 2.52E--09 1.26E-14 • _1.26E-141 ~i/y~ __ ____ ___ _ __ _ 
1.32E-02 . - ·- -•-27 . 20 · 1.55E-081 4.0JE-071 1.95E--06 470 · 4.16E--09• 2.0BE-14 '. 2.0BE-14 c · r 
2.J0E-03 · 427 .. 20 ' 2.70E-07 6.00E-08 · 3.J0E-07 470 - 7.02E-1 it" 3.51E-15 · 3.51E-15 Ci 
597E-03 r 427 i ··20t :f:99E-07l 1.82E-07 : eiioE:ort..:.::_..£0 _1.87E-09 _ll.1!1E.:J~i --~-~6~--1E C__l/yr_=--=-=-..::_- _ _ _____ ·-• ---- - -
9.16E-03 40 ' 11 1 2.0BE-05 1 2.38E-07 ' 2.11E-os: -~9 . _2,:34E:-07 , 1.17E-12i 1_, 1_~!;:-_1_~lf.i!Y! _____ _ _ _____ _ 
9.39E-01 :· 5.9 20 , 7.96E-03 - 1.43E-05 7.98E-0~l._ ---~0 8.86E-05 , 4.43E-10 4.43E-10~ ____ , ___ . 

_ 3.55E+oo :· ·· 5.9: ____ __ 200 ;_3.0lE-0~ 1.S0E-06 3.01E-03 490 6.14E-06 3.07E-11 3.07E-11 :cuyr 
___ ___,__3_.4_1=E_+0•_,_ ·-- _•9_ 11 1 7._7~i:::! .Q.1 I 6.83E-01 7.83E+01 90 1 8.70E-01 "4.':ise:oe , 4:3·se-0&!Ci/yr 

='-- ---'-_.:c9·=2-"4E=-•....,O=OI 30 · 10 3.08E-02 1.75E-04 . 3.l0E-02 ' 90 3.44E-04 1 1.72E-09 1.72E-08!Ci/yr 
3,49E+00 . . 4·27r- · -- .. 80 1.02E:Q41 1_. 06E:04J"2~08&04:- . 110; 1.89E-061 9.47E-1 2i 9.47E-12 !c'!Yr 
2.93E-01 40 11 . B.SSE-04 . 7.61E-061 6.73E-04 90 ! 7.47E-06 . 3.74E-11 I 3.74E-11 'Ci/ r 

!- - . 
' ., . ······-----·-----

--- - - ---·-··· 
- -~---- - -·- --- . 

- T ---·--· - ----- - -· 

-\ ----- ------ --· - --· 
I 

--·- -·- ------ - ----
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A B C D E F G 
1 Table D-15 PJV34 Calculation 
2 PJV32 . _ P_J_V-34_.,_. PJV34---" 

3 ----_- _ _ _ - l ~ass Rate Mass Rate I Mass- Rate i --.-. -
4 Non-~ep Const · g/s~~ __ g/sec ·-·i corrected j Unit~ -i -· ··--··--·~·1_· ----1 

5 Be 1.93E-12 9.6_4E-181 0.O0E+00,9/s_e_c __ _ 
6 CN --- · 8.26E-12 . 4.13E-17: 0.O0~+oo jg,,_/_se_c __ = -- .. 1 

7 Co 2.04E-11 1.02E-161 0.00E+00 g/sec ,DFs 
8 Mo 1.88E-10 9.42E-16 0.00E+0O , /sec :Overall 
9 Sb -·- j 2.73E-11 1.37E:_1_6-j O~0E+_-00-;->"g/-_~-£:C--r-;H_E_PA . --~ 
10 Se 5.19E-10 2.59E-15 j 2.59E-15 /sec · 200000 : 2.00E+05 
11 s~---· T 64E-12 8.~1!=--ii3 : ·o.ooE+Q0_:~9 ... c..-/s_e_c_~_ 
12 Ta ___ 2.82E-11 1.41E-161 0.Q0E+00 /sec ... J . 
13 Tl ·"s~70E-10 1.85E-15 1.85E-15 /sec ---- ---- ---4"-•------•· .. 
14 U , 1.15E-09 - 5) 4E-15 ·· 5.74E-15 · /sec . -- -- ---
15 V ····-···· -··· 3.26E-11 1.63E-16 : . 0.00E+00 /sec ·· ;---·---·-··-•· - · 

16 W 2.50E-11 1 :_25E-16°!' 0.00E+0QJ~{~~ _ --~-- _ -----. 
17 Y ----"- 7.70E-12 3.85E-17 0.00E+00 i /sec 
18 ___ -Ci/yr ·-·--· 'tirr- :ci/d -··- ·- ; - __ __ _ 
19 106Ru 2.0?E-05 1.04E-10 ! 1.04E-10 iCi/yr 
20 113mCd I 4.15E-05 2.08§:19'" 2.08E.~10cc-

1
rc=C,-,-:YY~.~---

21 134Cs '. -1.0SE-04 5.27E-10 l 5.27E-101Ci/ r 
22 f37mBa 3.S0E-01 1·_75E .. 06 1.75E-06 Ci/yr- . ------i-···---------· ·-·· ·· - . 

23 226Ra _J 4.25E-12 .. 2.12~~17: -~~0OE+OO !Ci/ r 
24 227Ac i __ ~:05E-09 2.02E-14 _ 2.02E-14 jCi/yr 

1 

25 228Ra ' 6.67E-09 __ 3.34E-14

1

1 3.34E-1~_~_&!._ ___ ~--- ·-· __ . : ... ··· ··-
26 229Th 2.60E-09 1.30E-14. 1.30E.~141Ci/yr _____ ; ___ ~ _ 
27 231Pa --i 3.00E-09 1.50E-~:'! ' 1.50E-14 ,CU_r 
28 232U __ __ .. ! 1.04E-08 ~?9E-14 .. 5.20E-14 Ci/y_r_ 
29 59Ni 5.07E-07 2.54E-12 2.54E-12 Ci/ r 
30 79Se 9.19E-07 4.60E-fi . 4.60E-12 Ci/ r 
31 90Y 2~15E-02 1.07E-07; 1l57E-07:Ci/ r . .L------- -~---~~ 
32 93Zr , 2.90E-06 1.45E-11 1.45E-11 Ci/ r 
33 93mNb 1.76E-06 8.79E-12 a.79E-12 Ci/ r ----·· ·-~-
34 242Cm 3.32E-07 ····1·.66E-12 1.66E-12 Ci/ r . 
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CALCULATION SHEET PROJECT: RPP-WTP 
JOB NO.: 24590 

CALC NO.: 24590-WTP-M4C-FRP-00006 
SHEET REV: ~ 
SHEET NO.: g 

BY: E. Berrios 
DATE: 11/23/05 

SUBJECT: WTP Air Emissions Hazardous Organic Constituents Feed Concentrations 

1 Objective 

The objective of this calculation is to develop bounding hazardous organic compounds feed concentrations to be 
used to estimate the hazardous organic compounds air emissions for the WfP process flues (i.e. Pretreatment vessel 
vents and PJM/RFD flues, LAW Off gas flue, and HL W off gas and PJM/RFD flues) . 

2 Inputs 

The following data inputs were used to aid in the generation of the organic feed concentrations: 

• Organic constituents to be evaluated were obtained from Table 2 of the Integrated Emissions Baseline Report 
for the Hanford Tank Waste Treatment and Immobilization Plant (24590-Wf P-RPT-PO-03-008). Since the 
issuance of this report, there have been changes to the organic constituents list where constituents have been 
deleted or considered to be Products of Incomplete Combustion (PIC) and therefore are not feed organics. 
Changes to this list are documented in CCN 097844. These changes decreased the number ofhaz.ardous 
organic constituents in the feed from 250 to 219. Furthermore, three other constituents have been deleted as 
they are part of the accounted for organic constituents in the feed. These are oxalic acid (144-62-7), formic 
acid { 64-18-6), and acetic acid ( 64-19-7). This brings the total number of non-accounted for hazardous organic 
constituents in the feed to 216. The list of constituents is presented below. 

• Detection limits or tank composition for each constituent were obtained from Table 8 of the RPP-WTP Waste 
Feed Assessment (RPT-24590-EN00003) and from Table 8-1 of the Regulatory Data Quality Objectives 
Optimization Report (24590-WTP-RPT-MGT--04--001). These limits in mg/1 are presented in the table below. 
The values obtained from 24590-WTP-RPT-MGT-04-001 are marked with an asterisk("*") in the table. 

• The feed concentrations used for oxalic acid (144-62-7), formic acid (64-18-6), and acetic acid (64-19-7) are 
(24590-WTP-RPT-MGT-04-001): 

o 144-62-7: 3,000 mg/l 
o 64-18-6: lS,000 mg/I 
o 64-19-7: 21,704 mg/l 

As these constituents are part of the accounted for feed, no further calculations are necessary. 
• Molecular weights and chemical formulas for each organic constituent were obtained from the website 

http://chemfinder.cambridgesoft.com. This information is also presented in the table below. Molecular weight 
for carbon is 12.01 l g/mol and for sodium is 23 g/mol. 

H d 0 azar ous i C r2an c onsti uen aa ·t ts D t 
Measured 

CAS# COPC 
Chemical 

MW 
lconcentratio11 

Formula or detection 
llmit(m2/L) 

100-00-5 D-Nitrochlorobenzene C6H4CINO2 157.56 0.20* 
100-21-0 IP-Phthalic acid C8H604 166.13 0.3 
100-41-4 !Ethyl benzene C8H10 106.16 0.02* 
100-42-5 Stvrene C8H8 104.14 0.02* 
10061-01-5 ~is-1,3-Dichloropropene C3H4Cl2 110.97 0.02• 
10061-02-6 trans-1,3-Dichloropropene C3H4Cl2 110.97 0.02• 
101-55-3 14-Bromophenylphenvl ether CI2H9Br0 249.ll 0.3 
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CALCULATION SHEET PROJECT: RPP-WTP 

JOB NO.: 24590 

CALC NO.: 2459~WTP-M4C-FRP-00006 

SHEET REV:~ 
SHEETNO.:J 

BY: E. Berrios 
DATE: 11/23/05 

SUBJECT: WTP Air Emissions Hazardous Organic Constituents Feed Concentrations 

CAS# COPC 
Chemical 
Formula 

101-84-8 iDiphenyl ether Cl2Hl0O 
106-35-4 t3-Heptanone C7Hl4O 
106-42-3 p-Xylene (Dimethyl benzene) C8H10 
106-46-7 1,4-Dichlorobenzene C6H4Cl2 
106-88-7 1,2-Epoxybutane C4H8O 
106-93-4 !Ethylene di bromide (Dibromethane) C2H4Br2 
106-97-8 !Butane C4H10 
106-99-0 1,3-Butadiene C4H6 
107-02-8 IAcrolein C3H4O 
107-05-1 t3-Chloropropene (Allvl chloride) C3H5Cl 
107-06-2 1,2-Dichloroethane (Ethylene chloride) C2H4Cl2 
107-12-0 Propionitrile C3H5N 
107-13-1 Acrvlonitrile C3H3N 
107-18-6 2-Propene- l -ol C3H60 
107-31-3 Formic acid, methyl ester C2H4O2 
107-66-4 Dibutylphosphate C8Hl9O4P 
107-87-9 2-Pentanone C5Hl00 
108-03-2 1-Nitropropane C3H7NO2 
108-05-4 Vinyl acetate C4H6O2 
108-10-1 llexone (4-Methyl-2-pentanone or MIBK) C6Hl2O 
108-20-3 IBis(isopropyl)ether C6Hl4O 
108-38-3 m-Xylene (Dimethyl benzene) C8H10 
108-39-4 m-Cresol C7H8O 
108-87-2 Methylcyclohexane C7Hl4O 
108-88-3 tToluene C7H8 
108-90-7 !Chlorobenzene C6H5Cl 
108-93-0 k:::vclohexanol C6Hl2O 
108-94-1 tvclohexanone C6Hl00 
108-95-2 IPhenol C6H6O 
109-66-0 n-Pentane CSH12 
109-99-9 tTetrahydrofuran C4H8O 
110-12-3 15-Methvl-2-hexanone C7H14O 
110-43-0 12-Heptanone C7Hl4O 
110-54-3 In-Hexane C6Hl4 
110-62-3 tn-Valeraldehyde C5Hl0O 
110-82-7 ~clohexane C6Hl2 
110-83-8 ~yclohexene C6Hl0 
110-86-1 !Pvridine CSHSN 
111-65-9 In-Octane C8H18 
111-76-2 Ethvlene ~lvcol monobutvl ether C6H14O2 
111-84-2 n-Nonane C9H20 
117-81-7 IBis(2-ethylhexyl)phthalate (DEHP) C24H38O4 
117-84-0 n-Dioctyl phthalate C24H38O4 

24590-G04B-F00012 Rev 2 

Measured 

MW lconcentratio11 
or detection 
limit (me/L) 

170.21 0.066 
114.19 0.02• 
106.16 0.04• 
147.01 0.02• 
72.12 0.066 
187.88 0.02• 
58.123 0.04• 
54.091 0.02• 
56.06 0.03• 

76.526 0.02• 
98.96 0.02• 

55 .079 o.os• 
53.06 0.10• 
58.08 0.3 
60.05 0.3 
210.21 0.3 
86.133 0.10• 
89.09 0.3 
86.09 0.3 
100.16 0.04• 
102.18 0.066 
106.16 0.04• 
108.13 0.066 
98.188 0.04* 
92.13 0.02• 
112.56 0.02* 
100.16 0.066 
98.2 0.01• 
94.11 0.3• 
72.15 0.06* 
72. l 0.02• 

114.19 0.02• 
114.19 0.02• 
86.177 0.04* 
86.13 0.3 
84.161 0.03* 
82.145 0 .02• 

79.1 0.092· 
114.23 0.04* 

l 18 0.3 
128.26 0.04* 
390.56 0.3 
390.56 0.3 
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CALCULATION SHEET PROJECT: RPP-WTP 
JOB NO.: 24590 

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00006 
DATE: 11/23/05 SHEET REV: § 

SHEET NO.: 1 
SUBJECT: WTP Air Emissions Hazardous Organic Constituents Feed Concentrations 

Measured 

CAS# COPC 
Chemical 

MW 
concentratio11 

Formula or detection 
limit (mwl..) 

120-12-7 iAnthracene C14Hl0 178.22 0.3 
120-82-1 1,2,4-Trichlorobenzene C6H3Cl3 181.46 0.03* 
120-83-2 12,4-Dichlorophenol C6H4Cl2O 163.01 0.3 
121-44-8 rrnethy !amine C6H15N 101.19 0.066 
121-69-7 !Dimethylaniline C8HllN 121.18 0.066 
122-39-4 N,N-Diphenylamine C12Hl lN 169.23 0.10* 
123-19-3 4-Heptanone C7H14O 114.19 0.02* 
123-38-6 n-Propionaldehyde C3H60 58.08 0.09* 
123-51-3 3-Methyl-l-butanol C5H12O 88.15 0.066 
123-86-4 Acetic acid n-butyl ester C6Hl2O2 116.16 0 .001• 
123-91-l l ,4-Dioxane C4H8O2 88.l 0.01• 
126-73-8 rf ributvl phosphate Cl2H2704P 266.32 0.2• 
126-98-7 iZ-Methyl-2-pronenenitrile (Methacrvlonitrile) ·C4H5N 67.09 0.04* 
127-18-4 Perchloroethylene (tetrachloroethylene) C2CIA 165.85 0.02• 
127-19-5 IN,N-Dimethylacetamide C4H9NO 87.12 0.066 
128-37-0 12,6-B is( tert-butyl)-4-methylphenol C15H24O 220.35 0.1• 
129-00-0 IPyrene Cl6Hl0 202.24 0.3 
1321-64-8 IPentachloronaphthalene CIOH3Cl5 300.4 0.3 
1321-65-9 Trichloronaphthalene CI0H5Cl3 231.51 0.3 
132-64-9 Dibenzofuran C12H8O 168.19 0.3 
1335-87-1 Hexachloronaphthalene Cl0H2Cl6 334.84 0.3 
1335-88-2 Tetrachloronaphthalene Cl0H4Cl4 265.95 0.3 
1336-36-3 Polychlorinated biphenyls (PCBs) •• 322 0.0023 
141-78-6 Acetic acid ethyl ester {Ethyl acetate) C4H8O2 88.l 0.001• 
141-79-7 4-Methyl-3-oenten-2-0ne C6HI0O 98.16 0.3 
142-82-5 n-Heptane C7Hl6 100.2 o.o5• 
156-60-5 n-ans-1,2-Dichloroethylene C2H2Cl2 96.95 0.066 
1634-04-4 Methyl tert-butyl ether C5Hl2O 88.15 0.066 
189-55-9 IDibenzo[ a,ilpyrene C24Hl4 302.37 0.3 
189-64-0 IDibenzo[ a,h lovrene C24Hl4 302.37 0.3 
191-24-2 Ben.zo(g,h,imervlene C22Hl2 276.34 0.3 
191-30-0 Benzo[ a,ilovrene C24Hl4 302.37 0.3 
192-65-4 Dibenzo[ a,e lPvrene C24Hl4 302.37 0.3 
193-39-5 Indeno( 1,2,3-cd)pyrene C22Hl2 276.34 0.3 
iZ06-44-0 Fluoranthene Cl6Hl0 202.26 0.3 
208-96-8 Acenaphthylene Cl2H8 152.21 0.3 
2234-13 -1 Octachloronaphthalene Cl0Cl8 403.73 0.001 * 
224-42-0 Dibenz[ aj lacridine C21Hl3N 279.34 0.3 
226-36-8 Dibenzf a,h lacridine C21Hl3N 279.34 0.3 
25551-13-7 rfrimethyl benzene C9Hl2 120.19 0.066 
26140-60-3 Terphenyls Cl8Hl4 230.3 I 0.3 
27154-33-2 Trichlorofluoroethane C2H2Cl3F 151.4 0.066 
287-92-3 ~yclooentane C5H10 70.134 0.03* 
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CALCULATION SHEET PROJECT: RPP-WTP 

BY: E. Berrios 

DATE: 11/23/05 

JOB NO.: 24590 
CALC NO.: 24590-WTP-M4C-FRP-00006 

SHEET REV: _e 
SHEET NO.:~ 

SUBJECT: WTP Air Emissions Hazardous Organic Constituents Feed Concentrations 

Measured 

CAS# COPC Chemical 
MW 

concentratio11 
Formula or detection 

limit (m!!IL) 
%97-24-3 iS-Methylchrysene Cl9Hl4 242.32 0.3 
3825-26-1 Ammonium perfluorooctanoate C8H4Fl5NO2 431.1 0.3 
i4 l 70-30-3 -Butenaldehyde (2-Butenal or Crotonaldehyde) C4H60 70.091 0.01• 
150-00-0 IForrnaldehyde CH2O 30.03 0.066 
150-32-8 Benzo(a)pyrene C20Hl2 252.3 0.2• 
153-70-3 Dibenzo( a,h )anthracene C22Hl4 278.33 0.2• 
1540-59-0 1,2-Dichloroethylene C2H2Cl2 96.94 0 .066 
540-84-1 2,2,4-Trimethylpentane C8Hl8 114.23 0.066 
541-73-1 1,3-Dichlorobenzene C6H4C12 147.01 0.02• 
56-23-5 Carbon tetrachloride CC14 153.84 0.02• 
563-80-4 3-Methyl-2-butanone C5Hl0O 86.133 0.03* 
56-49-5 t3-Methylcholanthrene C21Hl6 268.36 0.3 
57-14-7 l, 1-Dimethylhydrazine C2H8N2 60.099 0.3 
58-90-2 12,3,4,6-Tetrachlorophenol C6H2Cl4O 231.9 0.3 
:591 -78-6 12-Hexanone C6Hl2O 100.16 0.04* 
69-50-7 14-Chloro-3-methylphenol C7H7ClO 142.58 0.3 
59-89-2 IN-Nitrosomorpholine C4H8N2O2 116.12 0.3 
K,02-87-9 15-Nitroacenaphthene C12H9NO2 199.21 0.3 
K,0-29-7 Ethyl ether C4Hl0O 74.12 0.3 
K,03-34-9 Triohenvlamine Cl8Hl5N 245 .32 0.3 
K,0-34-4 Methylhydrazine CH6N2 46.072 0.066 
K,0-35 -5 Acetarnide C2H5NO 59.07 0.066 
621-64-7 Di-n-Propvlnitrosamine (N-Nitroso-di-n-propylamine C6Hl4N2O 130.19 0.3 
624-83-9 Methyl isocyanate C2H3NO 57.052 0.066 
627-13-4 Nitric acid, propyl ester C3H7NO3 105.09 0.025* 
62-75-9 N-Nitroso-N,N-dimethvlamine (Dimethylnitrosamine' C2H6N2O 74.1 0.30* 
630-20-6 l , l , 1,2-Tetrachloroethane C2H2Cl4 167.85 0.066 
64-17-5 !Ethyl alcohol C2H6O 46.069 0.07* 
07-56-1 Methyl alcohol (Methanol) CH4O 32.04 0.066 
67-63-0 2-Propyl alcohol (lsopropanol; Prooan-2-01 ) C3H8O 60.096 0.01 * 
67-64-1 12-Propanone (Acetone) C3H6O 58.08 0.10• 
67-66-3 Chloroform CHC13 119.39 0.02* 
67-72-1 IHexachloroethane C2Cl6 236.74 0.3 
684-16-2 IHexafluoroacetone C3F6O 166.02 0.066 
rll -23-8 n-Propyl alcohol C3H8O 60.096 0.02* 
:71-36-3 n-Butyl alcohol C4Hl0O 74.l 0.03* 
71-43-2 !Benzene C6H6 78.11 0.02* 
;71 -55-6 !Methyl chloroform (1 ,1,1-Trichloroethane) C2H3Cl3 133.42 0.02• 
[74-83-9 IBromomethane (Methvl bromide) CH3Br 94.95 0.02• 
174-87-3 (:hloromethane (Methyl chloride) CH3Cl 50.49 0.02• 
;74-97-5 Bromochloromethane CH2BrCL 129.39 0.066 
74-99-7 Methylacetvlene C3H4 40.07 0.3 
[75-00-3 Chloroethane C2H5CI 64.52 0.02• 
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Measured 

CAS# COPC 
Chemical 

MW 
~onceotratlo11 

Formula or detection 
limit (me/L) 

175-01-4 IVinyl chloride (1-Chloroethene) C2H3Cl 62.5 0.02• 
75-05-8 Acetonitrile C2H3N 41 .05 0.05* 
175-07-0 ~cetaldehyde C2H4O 44.05 0.3 
i75-09-2 Pichloromethane (Methylene chloride) CH2Cl2 84.94 0.02• 
75-12-7 formamide CH3NO 4S.04 0.3 
175-15-0 Carbon disulfide CS2 76.14 0.03• 
75-21-8 ;Ethylene oxide (Oxirane) C2H4O 44.05 o.o1• 
75-27-4 IBromodichloromethane CHBrCl2 163.83 0.066 
175-34-3 1, 1-Dichloroethane C2H4Cl2 98.97 0.02"' 
175-35-4 1,1-Dichloroethene (Vinylidene chloride) C2H2Cl2 96.95 0.04* 
175-43-4 IDichlorofluoromethane CHCl2F 102.92 0.02• 
175-45-6 IChlorodifluoromethane CHCIF2 86.47 0.02• 
175-50-3 ~rimethvlamine C3H9N 59.11 0.066 
175-52-5 INitromethane CH3NO2 61.04 0.3 
75-55-8 2-Methylaziridine C3H7N 57.l 0.3 
175-61-6 Difluorodibromomethane CBr2F2 209.82 0.066 
175-63-8 Trifluorobromomethane CBrF3 148.91 0.066 
75-65-0 2-Methyl-2-propanol C4Hl0O 74.122 0.04"' 
75-69-4 Trichlorofluoromethane CC13F 137.38 0.03* 
75-71-8 Dichlorodifluoromethane CC12F2 120.92 0.04* 
76-03-9 Trichloroacetic acid C2HC13O2 163.39 0.066 
76-11-9 1, 1, l,2-Tetrachloro-2,2-difluoroethane C2Cl4F2 203 .83 0.3 
76-12-0 1, 1,2,2-Tetrachloro- l ,2-difluoroethane C2Cl4F2 203.83 0.3 
76-13-1 1,2,2-Trichloro-1,1,2-trifluoroethane (Freon 113) C2Cl3F3 187.38 0.04* 
176-14-2 1,2-Dichloro-l, 1,2,2-tetrafluoroethane C2Cl2F4 170.92 o.o5• 

176-15-3 IChloropentafluoroethane C2ClF5 154.47 0.066 
178-83-1 tz-Methylpropyl alcohol <Isobutvl alcohol) C4H10O 74.12 0.3 
t78-87-5 1,2-Dichlorooropane C3H6Cl2 112.99 0.02• 
t78-92-2 1-Methylpropyl alcohol (2-Butanol) C4Hl0O 74.122 0.02• 
178-93-3 tMethyl ethyl ketone (MEK, 2-Butanone) C4H8O 72.l 0.06* 
t79-00-5 1, 1,2-Tricbloroethane C2H3Cl3 133.42 0.04• 
t79-0l-6 rrnchloroethylene C2HC13 131.4 0.04* 
179-09-4 IProoionic acid C3H602 74.08 0.3 
179-10-7 12-Propenoic acid C3H4O2 72.06 0.3 
179-20-9 IMethyl acetate C3H602 74.08 0.3 
79-34-5 1, 1,2,2-Tetrachloroethane C2H2Cl4 167.86 0.0001• 
~3-32-9 IAcenaohthene C12Hl0 154.21 0.3 
84-66-2 J)iethvl phthalate C12H14O4 222.24 0.3 
84-74-2 IDibutyl ohthalate C16H22O4 278.34 0.3 
85-01-8 IPhenanthrcne C14HIO 178.22 0.3 
85-68-7 IButylbenzvl ohthalate Cl9H2004 312.39 0.3 
86-73-7 IFluorene Cl3Hl0 166.22 0.3 
87-68-3 IHexachlorobutadiene C4C16 260.76 0.04• 
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Measured 

CAS# COPC 
Chemical 

MW 
~oncentratiom 

Formula or detection 
limit (mtz/L) 

88-06-2 ,4,6-Trichlorophenol C6H3C13O 197.46 0.3 
88-72-2 -Nitrotoluene C7H7NO2 137.13 0.066 
~8-75-5 -Nitrophenol C6H5NO3 139.11 0.3 
88-89-l icric acid C6H3N3O7 229.11 0.3 
91-20-3 Naphthalene Cl0H8 128.16 O.Ql 
91-22-5 t)uinoline C9H7N 129.16 0.3 
91-58-7 -Chloronapthalene Cl0H7Cl 162.61 0.3 
92-52-4 1, 1' -Biphenyl C12Hl0 154.21 0.2* 
&2-93-3 14-Nitrobiphenyl C12H9N02 199.21 0.3 
95-13-6 llndene C9H8 l 16.16 0.3 
95-47-6 P-Xylene C8Hl0 106.16 0.02* 
95-48-7 o-Cresol (2-Methylphenol) C7H8O 108.13 0.066 
~5-49-8 2-Chlorotoluene C7H7Cl 126.59 0.3 
95-50-1 o-Dichlorobenzene ( 1,2-Dichlorobenzene) C6H4Cl2 147.01 0.02• 
95-57-8 2-Chlorophenol C6H5ClO 128.56 0.3 
95-95-4 2,4,5-Trichlorophenol C6H3Cl3O 197.46 0.3 
96-18-4 1,2,3-Trichloropronane C3HSC13 147.43 0.004 
96-22-0 3-Pentanone C5Hl0O 86.133 0.1 * 
96-69-5 Bis(3-tert-butyl-4-hydroxy-6-methyl-phenvl)sulfide C22H30O2S 358.54 0.3 
98-51-1 o-tert-Butyltoluene Cl 1Hl6 148.25 0.3 
98-82-8 Cumene C9H12 120.19 0.3 
98-83-9 ~lpha-Methylstyrene C9H10 118.18 0.066 
98-86-2 IAcetophenone C8H8O 120.5 0.2• 
98-95-3 lNitrobenz.ene C6H5NO2 123 .11 0.2• 
• Values from 24590-WfP-RPT-MGT--04-001. 
.. 1336-36-3 is a PCB from which 14 coplanar PCBs are calculated. One percent of 1336-36-3 feed concentration 
is considered to be the coplanar PCBs feed concentration. 

• Batch conditions for all WfP Phase I tanks were obtained from the latest Tank Farm Contractor Operation and 
Utilization Plan (fFCOUP) (CHG 2005). Data used includes batch specific gravity, sodium concentration, and 
total organic carbon (fOC) concentration. HL W data was obtained from Tables C-1, C-3 , and C-5. LAW data 
was obtained from Table D-2. The data used is presented in the tables below. 

HL W Batch Data 
Batch 1 2 3 4 

Liquid SPG 1.09 1.28 1.48 1.22 
Solid SPG 3.00 3.00 3.00 3.00 
Liquid Na mol/1 1.37 4.44 8.56 3.84 
Liquid TOC mol/1 3.97E-02 3.89E-02 1.95£-01 8.27E-02 
Solid Na wr. solids l .27E--Ol 4.84£-02 8.18£--02 l.l9E--Ol 
Solid TOC gig solids 9.59E--03 9.59E-04 4.59E-03 1.7 lE--02 
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SUBJECT: WTP Air Emissions Hazardous Organic Constituents Feed Concentrations 

LAW Batch Data 
Batch SPG Na TOC 

(mol/1) (mol/1) 
1 1.394 6.83 l.98E-01 
2 1.470 9.19 2.71E-01 
3 1.376 8.39 5.19E-Ol 
4 1.485 9.85 2.97E-0l 
5 1.408 6.94 l.68E-0l 
6 1.394 6.93 1.67E-0l 
7 1.314 7.00 l.45E+00 
8 l.314 6.99 l.44E+oo 
9 1.316 6.80 l.49E-0l 
10 1.437 7.00 l.90E-Ol 
11 1.382 8.16 2.55E+OO 
12 1.464 9.69 4.81E-01 
13 1.414 8.66 2.54E-01 
14 1.352 6.98 l.25E-Ol 
15 1.516 7.00 6.94E-02 
16 1.394 6.99 2.15E-0l 
17 1.402 7.00 2.08E-0l 

• Statement of Work (SOW) maximums for TOC on LAW and HLW feed streams and Na for HLW stream are 
(DOE, 2000): 

o LAW: 0.5 mol TOC / mol Na (Table TS-7.1) 
o HL W: 11 g TOC / 100 g waste oxides (Table TS-8.2) 

19 g Na/ 100 g waste oxides (Table TS-8.4) 
• Per Section 4 .2 of the RPP-WTP Waste Feed Assessment {RPT-24590-EN00003), the maximum TOC weight 

percent in the HL W and LAW feeds will be 4 wt % for air emissions purposes. This was based on providing 
sufficient margin for bounding conditions. Data from the latest TFCOUP (CHG 2005) shows that the 
maximum TOC value expected for the WTP Phase I tanks is lower than 4 wt% TOC. Therefore, the maximum 
TOC wt% per TFCOUP (CHG 2005) plus a contingency factor will be used as the basis for this calculation. 

• Per Section 4.3 of the RPP-WTP Waste Feed Assessment (RPT-24590-EN00003), of the LAW and HLW TOC 
feed, 87.5% is non-hazardous organic constituents. The remainder, 12.5%, is assigned as hazardous organic 
constituents. 

3 Background 

Two hundred and fifty hazardous organic compounds were selected to be evaluated for the WTP air emissions 
profile. This list of organic compounds was selected with consideration to guidance provided in the Human Health 
Risk Assessment Protocol for Hazardous Waste Combustion Facilities (EPA 1998), the Screening Level Ecological 
Risk Assessment Protocol for Hazardous Waste Combustion Facilities (EPA 1999), and through interactions with 
EPA Region 10 and the Washington State Department of Ecology. The original development of the air emissions 
organic feed concentrations was documented in the RPP-WI'P Waste Feed Assessment (RPT-24590-EN00OOJ). 
Since then the hazardous organic constituents list has been updated, in agreement with the regulatory agencies, and 
has decreased the number of hazardous organic constituents in the feed to 216. Based on this list of selected 
haz.ardous organic constituents, feed concentrations for each constituent have to be updated to support the air 
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emissions profile. This calculation provides these feed concentrations and supercedes the data provided in RPT-
24590-EN00003. 

4 Applicable Codes and Standards 

NIA 

5 Methodology 

The same methodology used to estimate the hazardous organic feed concentration in the RPP-WfP Waste Feed 
Assessment (RPT-24590-EN00003) is used here. 

• First, the TOC weight percent for each batch to be processed during Phase I of the WTP was calculated and 
compared to the equivalent TOC weight percent for that batch at SOW maximum. This was done to ensure that 
the batches are at or below the SOW maximum and also to determine what would be the maximum expected 
TOC wt°/4 in any of the batches from the WTP Phase I. This TOC wt°/o is then used as the basis to develop the 
organic constituents air emissions feed concentrations. Data from the TFCOUP (CHG 2005) was used. The 
anticipated TOC was calculated the following way: 

For the LAW supernate, the density (p ), sodium concentration, and TOC concentration was determined for 
each batch. The TOC mol/mol Na concentration for the batch was calculated by dividing the TOC 
concentration by the Na concentration: 

Xmo/TOC 
__ / __ = X mo/TOC 

X mo/Na mo/Na 

1 

The TOC weight percent for the batch was calculated the following way: 

X mo/TOC * X mo/Na "'lZ.Ol l gTOC 

mo/Na l molTOC *100%= X wt% TOC 

p_[_*lOOOCC 
cc l 

The maximum TOC wt°/o for that batch was calculated per SOW specifications the following way: 

0.S mo/TOC * Xmo/Na *l2_01 l gTOC 

mo/Na I mo/TOC * 100%= X wt% TOC @ SOW maximum 
pK * 1000 cc 

cc I 
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For the HL W liquids, the same calculation method was used. The HL W supemate is assumed to have the same 
SOW maximum as the LAW supemate. For the HLW solids, the equivalent SOW maximum TOC mol/mol Na 
was calculated as follows: 

TOC SOW max: 11 g / 100 g oxides 
Na SOW max: 19 g / 100 g oxides 
TOC MW: 12.01 I g/mole 
Na NW: 23 g/mole 
Equivalent mol TOC/mol Na: 

l lgTOC ,.. moleTOC 

l00goxides 12.01 lgTOC = l l mo/TOCI 
19gNa ,.. mo/Na · Imo/Na 

1 OOgoxides 23gNa 

For the HL W solids, the TOC wt°/4 calculation for each batch was performed as follows: 

Na gig solids was converted to mol/1 the following way: 

X gNa * p gsolids * 1 OOO cc * mo/Na = X mo/Na 
gsolids cc l 23gNa I 

TOC gig solids were converted to mol/l the same way: 

X gTOC * p gsolids * l OOO cc * molTOC = X molTOC 
gsolids cc I 12.0llg I 

The TOC mol/mol Na amount is then: 

Xmo/TOC 
___ / _ == X moJTOC 

X mo/Na mo/Na 

I 

The TOC wt% for each batch was then calculated the following way: 

X mo/TOC * X mo/Na * lZ.0 l l gTOC 

mo/Na l molTOC * l OO% = x wt% TOC 
p gso/ids * 1000 _[_ 

cc cc 

To compare to SOW maximums, the maximum possible TOC wt% for each batch was calculated the following 
way: 
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I.I mo/TOC • Xmo/Na *IZ.Oll gTOC 

mo/Na I mo/TOC x 100% = X wt% TOC @ SOW max 
p gsolids * 1000 cc 

cc I 

• Since the LAW had the highest TOC concentration, the maximum batch concentration from all LAW tanks was 
selected and used to determine the organic feed concentrations. Next, the target TOC mg/L concentration for 
air emissions purposes was calculated the following way: 
TOC wt°/4: 2.22% 
Adding contingency factor or slightly above 10% = 2.5% 
% hazardous organics: Y% (new number calculated in previous step) 
p of feed: X glee 
p of hazardous organic carbon is: 

p_[_•0.025 * f *1000 CIC* 1000 mg== x,IJK~l mg~OC 
cc g 

• Now that the target mg TOC/1 is known, the next step is to convert the organic constituent mg/1 concentration to 
its equivalent mg TOC/1. This is needed so that the concentrations can be scaled up to the target concentration 
calculated in the previous step. This was done the following way: 

C"Hy (example of organic constituent) 
Number of carbons in the compound: x 
MW of the compound: Z g/mole 
Detection limit/measured concentration for the compound: Y mg/I 
TOC MW: 12.01 I g/mole 
Equivalent TOC concentration for the constituent is: 

y _m_g * xcarbons *12.011-g.c_.Ti_O_ C_ 
I mo/TOC = X mgTOC 

z__L_ I 
mole 

After all the TOC equivalent concentrations were calculated, they were added together and compared to the 
target TOC mg/I. As the calculated concentration is lower than the target concentration, a scaling factor was 
applied to the calculated concentrations so that the goal concentration was reached. The scaling factor was 
calculated the following way: 

X mgTOC 
target / 

216 
== Sca/ingFactor LX. mgTOC 

i=I I I 

All calculated TOC mg/I concentrations were then multiplied by this scaling factor to arrive to the final desired 
mg TOC/1. The new TOC mg/I concentration was converted back to the organic compound mg/I concentration 
the following way: 
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X mgTOC * z _L * mo/TOC * 1 
I mole 12.01 lgTOC Xcarbons 

mg . 
ybowndurg -I- organic 

This is the final feed concentration for the hazardous organic constituent. 

6 Assumptions 

Assumptions Not Requiring Verification 

The assumed TOC of the waste will be the maximum TOC wt% from any of the batches from the WTP Phase I per 
the latest version of the TFCOUP (CHG 2005) . Since selected hazardous constituents from feed have been 
eliminated (CCN 097844), it is assumed that the percentage of accmmted for organic constituents (e.g. oxalate, etc.) 
increases to 90 % (from 87.5%) of the maximum wt°/4, TOC in the feed, while the remaining 10 % of the maximum 
wt% TOC in the feed is assumed to be hazardous organic constituents. This equates to a drop of 2.5% of the 
unaccounted for hazardous organic constituents in the feed. LAW and HL W feeds are assumed to contain equal 
concentrations of unaccounted for hazardous organic constituents. To account for uncertainty associated with this 
assumption, feed concentrations less than l part-per-million (ppm) are rounded to the nearest 1110th ppm, feed 
concentrations between 0 and 10 ppm are rounded to single ppm levels, and feed concentrations in excess of 10 
ppm are round up to the nearest 10 ppm. 

7 Calculations 

7.1 Calculation of anticipated TOC and SOW maximums for all LAW and HLW batches 

This section calculates the anticipated TOC weight percent for all the WTP Phase I batches and also calculates the 
equivalent weight percent based on SOW maximums. This is done to detennine the maximum TOC wt% per batch 
to be used as the basis for the organic feed concentrations in this calculation and to make sure that the batches are at 
or below the SOW maximum. Only the calculation for one batch in the categories of LAW supemate, HL W 
supemate, and HL W solids are shown as the rest of the calculations are identical. The calculations are presented in 
Attachment A Tables 1, 2, and 3. 

7.1.1 LAW Batches 

Refer to Attachment A Table l for this calculation. The calculation for LAW batch LA W-1 is shown here, as the 
rest of the calculations are the same. From section 2, the batch data for density, sodium concentration, and TOC 
concentration was obtained. For this batch: 
Density: 1.39 glee ( cell B6} 
Na: 6.83 mol/1 (cell B7) 
TOC: 0.198 mol/1 
The equivalent TOC mol/mol Na concentration is: 

(0.198 mol TOC/1) / (6.83 mol Na/I) = 2.90E-02 mol TOC/mol Na (cell B8) 

The equivalent TOC weight percent for this batch is: 

[(2.90E-02 mo) TOC/mol Na) x (6.83 mol Nall) x (12.01 I g TOC/mol TOC)] I [(1.39 g/cc)x()000 cc/I)] x 100% = 
0.17%(cel1B9) 
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The equivalent TOC weight percent for this batch at SOW maximum concentration is: 
[(0.5 mol TOC/mol Na) x (6.83 mol Nall) x (12.011 g TOC/mol TOC)] / [(1.39 glcc)x(l0OO cell)] x 100% = 2.94% 
(cell B10) 

Therefore, this batch is below the SOW maximum. 

7.1.2 HL W Supernate Batches 

Refer to Attachment A Table 2 for this calculation. The calculation for HL W batch HL W-1 is shown here, as the 
rest of the calculations are the same. From section 2, the batch data for density, sodium concentration, and TOC 
concentration was obtained. For this stream: 
Density: 1.09 glee (cell B5) 
Na: 1.37 mol/1 (cell B6) 
TOC: 3.97E-02 moVJ 
The equivalent TOC mol/mol Na concentration is: 

(3 .97E-02 mol TOC/1) / (1.37 mol Nall)= 2.90E-02 mot TOC/mol Na (cell B7) 

The equivalent TOC weight percent for this batch is: 

[(2.90E-02 mol TOC/mol Na) x (1.37 mol Na/I) x (12.01 lg TOC/mol TOC)] / [(1.09 glcc)x(lOO0 cell)] xl00¾ = 
0.04% (cell B8) 

The equivalent TOC weight percent for this batch at SOW maximum concentration is: 

[(0.5 mo] TOC/mol Na) x (1.37 mo] Na/I) x (12.011 g TOC/mol TOC)] / [(1.09 glcc)x(l00O cell)] x \00% = 0.75% 
(cell B9) 

Therefore, this batch is below the SOW maximum. 

7.1.3 HL W Solids Batches 

Refer to Attachment A Table 3 for this calculation. The calculation for HL W batch HL W-1 is shown here, as the 
rest of the calculations are the same. From section 2, the batch data for density, sodium concentration, and TOC 
concentration was obtained. For this stream: 
Density: 3 glee (cell B5) 
Na: 0.127 gig solids (cell B6) 
TOC: 9.59E-03 gig so1ids (cell B8) 
Converting Na gig solids to mol/1: 

Na MW: 23 glmol 
0.127 g Na/g solids x 1 mol Na/23 g Na x 3.00 g solids/cc x 1000 cell = 16.6 mol Na/I (cell B7) 

Converting TOC gig solids to moVJ: 

TOC MW: 12.011 glmol 
9.59E-03 g TOC/g solids x I mol TOC/12.0 l l g C x 3.00 g solids/cc x 1000 cc/1 = 2.4 mol TOC/1 (cell B9) 
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The TOC mol/mol Na concentration is therefore: 

(2.4 mol TOC/1) / (16.6 mol Nall)= l.45E-01 mol TOC/mol Na (cell Bl0) 

The equivalent TOC weight percent for this batch is: 

[(l.45E--Ol mol TOC/mol Na) x (16.6 mol Na/I) x (12.011 g TOC/mol TOC)] / [(3 .00 g/cc)x(l000 cc/1)] x 100% = 
0.96% (cell Bl l) 

The equivalent TOC weight percent for this batch at SOW maximum concentration is: 

[(1.1 mol TOC/mol Na) x (16.6 mol Na/1) x (12.011 g TOC/mol TOC)] / [(3.00 g/cc)x(l00O cc/1)] x 100% = 7.3% 
(cell B12) 

Therefore, this batch is below the SOW maximum. 

From the results, it is concluded that all batches are below the SOW maximum concentrations and that batch LAW -
11 has the highest TOC weight percent (2.22 wt°/4). Adding a contingency factor of slightly over 10% to this value, 
the selected organic feed wt°/4 used for the air emissions estimates is 2.5%. 

7.2 Calculation of New Hazardous Organic Feed Composition and Target TOC Concentration 

As stated in the RPP-WI'P Waste Feed Assessment (RPT-24590-EN00003), the previous basis for calculating the 
hazardous organics feed concentrations was the following: 

Number of hazardous organic constituents: 
TOC feed weight percent: 
% accounted for, non-harardous: 
% not accounted for, assumed harardous: 

250 
4wt% 
87.5% 
12.5% 

The new basis for calculating the hazardous organics feed concentrations is the following: 

Number of hazardous organic constituents: 216 
TOC feed weight percent: 2.5 wt% 
% accounted for, non-hazardous: 90% 
% not accounted for, assumed hazardous: 10% 

With this new basis, the target TOC concentration in the feed can be calculated. Per Table 1, the maximum LAW 
batch density is 1.38 glee (Table 1, cell Kl4). As stated above, the target TOC weight percent is 2.5 wt% and the 
amount of this TOC as hazardous organics is 10%. This means that the target hazardous TOC concentration, in 
mg/1 , for this batch is (refer to Table 4 for the calculation): 

1.38 glee (cell El) x 1000 cc/1 x l00Omg/g x 0.025 mgTOC/mg (cell Il) x 0.10 = 3460mgTOC/1 (cell E2) 

7.3 Conversion of detection limits and measured concentrations to TOC concentrations 

Now that the target TOC concentration is set, the concentration for each organic constituent needs to be converted 
to total organic carbon concentration and scaled up to match the target TOC concentration. Only the calculation for 
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organic constituent p-Nitrochlorobenzene (CAS# 100-00-5) is shown, as the calculation is the same for the rest of 
the constituents. All calculations are shown in Attachment A Table 4. 

First, the number of carbons for the constituent is detennined from the chemical formula. The chemical formula for 
p-Nitrochlorobenzene is CJ!.ClNO2 (cell CS), which indicates that the constituent has 6 carbons (cell ES). The 
constituent' s detection limit/measured concentration was taken from Section 2 and shown in cell F5 (0.3 mg/1) 
along with its molecular weight (157.56 g/mole) shown in cell D5 . Converting this concentration to the carbon 
equivalent concentration gives: 

(0.2 mg/I (cell F5) x 6 carbons (cell E5) x 12.01 I g Cimo! C] / 157.56 g/mol (cell D5) = 9.15E-02 mg C/1 (cell G5) 

After all the equivalent mg TOC/1 were calculated, they were added together to determine the total mg TOC/1. 
From Attachment A Table 4 cell G207, this number is 18.3 mg TOC/1. This number is below the target TOC of 
3460 mg TOC/1 (Attachment A Table 4 cell E2). Therefore, a scaling factor was calculated in order to meet the 
target concentration. This scaling factor is: 

3460 mg TOC/1 (cell E2) / 18.3 mg TOC/1 (cell G211) = 189 (cell 13) 

All the calculated TOC concentrations were therefore multiplied by this scaling factor in order to achieve the target 
concentration. For p-Nitrochlorobenzene this number is: 

9.15E-02 mg TOC/1 (cell GS) x 189 (cell 13) = l.73E+-01 mg TOC/1 (cell H5) 

All the new scaled up concentrations were then added together to make sure the target concentration was achieved. 
This total is shown in cell H211 and is 3460 mg TOC/1 that is the same as the target concentration shown in cell E2. 

7.4 Final Organic Constituent Feed Concentration 

Once the scaled up mg TOC/1 concentrations were calculated, they were converted back to the original organic 
constituent concentration. For p-Nitrochlorobenzene this number is: 

l.73E+0l mg TOC/1 (cell H5) x 157.56 g/mol (cell D5) / (12.011 g TOC/mol TOC) / (6 carbons, cell E5) = 38 mg/I 
(cell 15) 

Rounding this value to the nearest IO ppm level (see Section 6), 40 mg/I is the computed feed concentration for 
LAWandHLW. 

8 Results and Conclusions 

The hazardous organic feed concentrations for air emissions purposes has been updated by analyzing data from the 
Tank Farm Contractor Operation and Utilization Plan (CHG 2005) and revalidating the original basis for the 
organic feed composition. The updated concentrations are shown below and will be used in future air emissions 
profile generation. 
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U d t dH p a e d 0 azar ous r2amc ons 1 ens 1r IDJSSIODS ee . C ftu t A' E . . F d C oncentrations 
Feed 

CAS# COPC Concentration 
(me/L) 

100-00-5 P-Nitrochlorobenzene 40 
100-21-0 tp-Phthalic acid 60 
100-41-4 Ethyl benzene 4 
100-42-5 Styrene 4 
10061-01-5 cis-1,3-Dichloropropene 4 
10061-02-6 trans-1,3-Dichloroprooene 4 
101-55-3 4-Bromophenylphenyl ether 60 
101-84-8 Diphenyl ether 10 
106-35-4 3-Heptanone 4 
106-42-3 1>-Xvlene (Dimethyl benzene) 10 
106-46-7 1,4-Dichlorobenzene 4 
106-88-7 1,2-Epoxybutane 10 
106-93-4 Ethylene dibromide (Dibromethane) 4 
106-97-8 Butane 10 
106-99-0 1,3-Butadiene 4 
107-02-8 Acrolein 10 
107-05-1 3-Chloropropene (Allyl chloride) 4 
107-06-2 1,2-Dichloroethane (Ethylene chloride) 4 
107-12-0 IPropionitrile 10 
107-13-1 Acrylonitrile 20 
107-18-6 2-Propene-1-ol 60 
107-31-3 Formic acid, methyl ester 60 
107-66-4 Dibutylphosphate 60 
107-87-9 2-Pentanone 20 
108-03-2 1-Nitropropane 60 
108-05-4 Vinyl acetate 60 
108-10-1 Hexone (4-Methyl-2-pentanone or MIBK) IO 
108-20-3 Bis(isoproovl)ether 10 
108-38-3 Im-Xylene (Dimethyl benzene) 10 
108-39-4 ltn-Cresol 10 
108-87-2 IMethylcyclohexane 10 
108-88-3 rroluene 4 
108-90-7 Chlorobenzene 4 
108-93-0 Cyclohexanol 10 
108-94-1 Cyclohexanone 10 
108-95-2 Phenol 60 
109-66-0 tn-Pentane 10 
109-99-9 Tetrahvdrofuran 4 
110-12-3 5-Methvl-2-hexanone 4 

110-43-0 2-Heptanone 4 
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Feed 
CAS# COPC Concentration 

(mw'L) 

110-54-3 In-Hexane 10 
110-62-3 1n-Valeraldehyde 60 
110-82-7 Cyclohexane 10 
110-83-8 ~vclohexene 4 
110-86-1 IJ>yridine 20 
111-65-9 n-Octane 10 
111-76-2 Ethylene glycol monobutyl ether 60 
111-84-2 n-Nonane 10 
117-81-7 Bis(2-ethylhexyl)phthalate <DEHP) 60 
117-84-0 n-Dioctvl phthalate 60 
120-12-7 Anthracene 60 
120-82-1 1,2,4-Trichlorobenzene 10 

120-83-2 2,4-Dichlorophenol 60 

121-44-8 Triethvlamine 10 

121-69-7 Dimethvlaniline 10 

122-39-4 IN,N-Diphenylamine 20 

123-19-3 4-Heptanone 4 

123-38-6 n-Propionaldehyde 20 

123-51-3 3-Methyl-l-butanol 10 

123-86-4 Acetic acid n-butyl ester 0.2 

123-91-1 1,4-Dioxane 2 

126-73-8 Tributyl phosphate 40 

126-98-7 2-Methyl-2-propenenitrile {Methacrvlonitrile) 10 

127-18-4 Perchloroethylene (tetrachloroethylene) 4 
127-19-5 N,N-Dimethylacetamide 10 

128-37-0 2,6-Bis(tert-butyl)-4-methylphenol 20 
129-00-0 1Pyrene 60 
1321-64-8 Pentachloronaphthalene 60 
1321-65-9 rrnchloronaphthalene 60 
132-64-9 [)ibenzofuran 60 
1335-87-1 Hexachloronaphthalene 60 
1335-88-2 If etrachloronaphthalene 60 
1336-36-3 IPolychlorinated biphenyls (PCBs) 0.4 
141-78-6 Acetic acid ethyl ester (Ethyl acetate) 0.2 
141-79-7 14-Methyl-3-penten-2-one 60 
142-82-5 In-Heptane 10 
156-60-5 trans-1,2-Dichloroethylene 10 
1634-04-4 Methyl tert-butyl ether 10 
189-55-9 Dibenzof a,ilpyrene 60 
189-64-0 Dibenzof a,h lpyrene 60 
191-24-2 Benzo(g,h,i)perylene 60 
191-30-0 Benzo[ a,ilovrene 60 

24590-G04B-F00012 Rev 2 Ref: 24590-WTP-3DP-G04B-00037 



BY: E. Berrios 
DATE: 11/23/05 

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

CALC NO.: 24590-WTP-M4C-FRP-00006 
SHEET REV: ~ 
SHEET NO.: 18 

SUBJECT: WTP Air Emissions Hazardous Organic Constituents Feed Concentrations 

Feed 
CAS# COPC Concentration 

(mf/1,) 
192-65-4 Dibenzo r a,e lpyrene 60 
193-39-5 Indeno( 1,2,3-cd)pyrene 60 
206-44-0 IF1uoranthene 60 
208-96-8 Acenaphthylene 60 
2234-13-1 Pctachloronaphthalene 0.2 
224-42-0 Dibenz[ a.ilacridine 60 
226-36-8 IDibenzf a,h lacridine 60 
25551-13-7 ifrimethyl benzene 10 
26140-60-3 rremhenyls 60 
27154-33-2 If richlorofluoroethane 10 
287-92-3 t:vclopentane 10 
3697-24-3 5-Methylchrysene 60 
3825-26-1 Ammonium perfluorooctanoate 60 
4170-30-3 2-Butenaldehyde (2-Butenal or Crotonaldehyde) 10 
50-00-0 Fonnaldehyde 10 
50-32-8 Benzo(a)pyrene 38 
53-70-3 Dibenzo(a,h)anthracene 38 
540-59-0 1,2-Dichloroethylene 10 
540-84-1 2,2,4-Trimethy!pentane IO 
541-73-1 1,3-Dichlorobenzene 4 
56-23-5 Carbon tetrachloride 4 
563-80-4 3-Methy)-2-butanone 10 
56-49-5 3-Methylcholanthrene 60 
57-14-7 l, 1-Dimethylhydrazine 60 
58-90-2 2,3,4,6-Tetrachlorophenol 60 
591-78-6 ~-Hexanone 10 
59-50-7 14-Chloro-3-methylphenol 60 
59-89-2 IN-Nitrosomorpholine 60 
602-87-9 5-Nitroacenaphthene 60 
60-29-7 Ethyl ether 60 
603-34-9 rrnphenylamine 60 
60-34-4 Methylhydrazine IO 
60-35-5 Acetamide IO 
621-64-7 IDi-n-Propylnitrosarnine (N-Nitroso-di-n-propylamine 60 
624-83-9 Methyl isocyanate 10 
627-13-4 Nitric acid, propyl ester 5 
62-75-9 N-Nitroso-N,N-dimethylarnine (Dimethylnitrosamine 60 
630-20-6 I, I, 1,2-Tetrachloroethane lO 

64-17-5 Ethyl alcohol 10 
67-56-1 Methyl alcohol (Methanol) 10 
67-63-0 2-Propyl alcohol (lsopropanol; Prooan-2-01) 2 
67-64-1 2-Propanone (Acetone) 20 
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BY: E. Berrios 
DA TE: 11/23/05 

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

CALC NO.: 24590-WTP-M4C-FRP-00006 

SHEETREV: g 

SHEET NO.: ~ 
SUBJECT: WTP Air Emissions Hazardous Organic Constituents Feed Concentrations 

Feed 
CAS# COPC Concentration 

(me/L) 
67-66-3 Chloroform 4 
67-72-1 Hexachloroethane 60 
684-16-2 Hexafluoroacetone IO 
71-23-8 n-Propyl alcohol 4 
71-36-3 n-Butyl alcohol 10 
71-43-2 Bem:ene 4 
71-55-6 Methyl chloroform (1,1,1-Trichloroethane) 4 
74-83-9 iBromomethane (Methyl bromide) 4 
74-87-3 Chloromethane (Methyl chloride) 4 
74-97-5 Bromochloromethane 10 
74-99-7 IMethvlacetvlene 60 
75-00-3 Chloroethane 4 
75--01-4 !Vinyl chloride (1-Chloroethene) 4 
75--05-8 Acetonitrile 10 
75-07--0 !Acetaldehyde 60 
75-09-2 Dichloromethane (Methylene chloride) 4 
75-12-7 Formamide 60 
75-15-0 Carbon disulfide 10 
75-21-8 Ethylene oxide (Oxirane) 2 

75-27-4 Bromodichloromethane 10 

75-34-3 1, 1-Dichloroethane 4 
75-35-4 1, 1-Dichloroethene (Vinylidene chloride) IO 
75-43-4 Dichlorofluoromethane 4 
75-45-6 Chlorodifluoromethane 4 
75-50-3 Trimethylarnine 10 

75-52-5 Nitromethane 60 
75-55-8 2-Methylaziridine 60 
75-61-6 [)ifluorodibromomethane 10 
75-63-8 rTrifluorobromomethane 10 
75-65-0 2-Methyl-2-propanol 10 
75-69-4 Trichlorofluoromethane 10 
75-71-8 Dichlorodifluoromethane IO 
76--03-9 rfrichloroacetic acid 10 
76-11-9 1, I, l ,2-Tetrachloro-2,2-difluoroethane 60 
76-12-0 1, 1,2,2-Tetrachloro-l ,2-difluoroethane 60 
76-13-1 1,2,2-Trichloro-l,l,2-trifluoroethane (Freon 113) 10 
76-14-2 1,2-Dichloro- l , 1,2,2-tetrafluoroethane 10 
76-15-3 (;hloropentafluoroethane 10 
78-83-1 2-Methylpropyl alcohol (Isobutyl alcohol) 60 
78-87-5 1,2-Dichloropropane 4 
78-92-2 1-Methylpropy\ alcohol (2-Butanol) 4 
78-93-3 !Methyl ethyl ketone <MEK, 2-Butanone) 10 

24590-G048-FOOOl2 Rev 2 Ref: 24590-WfP-3DP-G04B-0003 7 



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

BY: E. Berrios CALC NO.: 24590-WTP-M4C-FRP-00006 
DATE: 11/23/05 SHEET REV: § 

SHEET NO.: 20 
SUBJECT: WTP Air Emissions Hazardous Organic Constituents Feed Concentrations 

Feed 
CAS# COPC Concentration 

(m2/Ll 
79-00-5 1, 1,2-T richloroethane IO 
79-01-6 Trichloroethylene 10 
79-09-4 IPropionic acid 60 
79-10-7 2-Propenoic acid 60 
79-20-9 Methyl acetate 60 
79-34-5 1, 1,2,2-Tetrachloroethane 0.02 
83-32-9 Acenaphthene 60 

84-66-2 Diethyl phthalate 60 
84-74-2 Dibutyl phthalate 60 
85-01-8 Phenanthrene 60 
85-68-7 Butylbenzyl phthalate 60 
86-73-7 Fluorene 60 

87-68-3 Hexachlorobutadiene 10 
88-06-2 2,4,6-Trichlorophenol 60 

88-72-2 2-Nitrotoluene 10 

88-75-5 2-Nitrophenol 60 

88-89-1 Picric acid 60 

91-20-3 !Naphthalene 2 

91-22-5 Quinoline 60 

91-58-7 2-Chloronapthalene 60 

92-52-4 1, t • -Biphenvl 40 

92-93-3 4-Nitrobiphenyl 60 
95-13-6 Indene 60 

95-47-6 o-Xylene 4 

95-48-7 ~-Cresol (2-Methylphenol) 10 

95-49-8 2-Chlorotoluene 60 

95-50-1 o-Dichlorobenzene ( 1,2-Dichlorobenzene) 4 

95-57-8 2-Chloroohenol 60 

95-95-4 2,4,5-Trichlorophenol 60 
96-18-4 1,2,3-Trichloropropane 1 
96-22-0 3-Pentanone 20 
96-69-5 Bis(3-tert-butvl-4-hydroxy-6-methyl-phenyl)sulfide 60 
98-51-1 p-tert-Butyltoluene 60 
98-82-8 Cumene 60 
98-83-9 alpha-Methylstyrene 10 
98-86-2 Acetophenone 40 
98-95-3 Nitrobenzene 40 
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