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1.0 INTRODUCTION 

The 242-A Evaporator i s  a Treatment Storage o r  Disposal (TSD) u n i t  which 
performs d i s t i l l a t i o n  o f  wastes w i t h  organic  l e v e l s  g r e a t e r  than 10 ppm. 
such f a c i l i t i e s ,  t h e  requirements i n  40 CFR 264 (EPA 1995) Subpart AA l i m i t i n g  
vessel vent  o rgan ic  emissions apply. 

For  

Sect ion 264.1032 o f  Subpart AA (EPA 1995) requ i res  e i t h e r  1) o rgan ic  
emissions f rom a l l  a f f e c t e d  vents  n o t  exceed 1.4 kg/hr  (3 l b s / h r )  and 2.8 
Mg/yr (3 .1 t o n s l y r ) ,  o r  2) o rgan ic  emissions from a l l  a f f e c t e d  vents  are 
reduced by 95%. 
t h e  e n t i r e  s i t e  t o  l e s s  than 1.4 kg/hr  ( 3  l b s / h r )  and 2.8 Mg/yr (3.1 t o n s l y r ) ,  
app l i ed  t o  a l l  TSD u n i t s  where Subpart AA i s  app l i cab le .  

Subpart AA s t a t e s  t h a t  engineer ing c a l c u l a t i o n s  o r  performance t e s t s  can 
be used t o  determine vessel vent  organic  emissions. 
engineer ing c a l c u l a t i o n s  are used t o  e s t a b l i s h  organic  concen t ra t i on  l i m i t s  on 
t h e  waste which i s  processed. 

To ensure t h e  l i m i t s  o f  Subpart AA are n o t  exceeded, organics l i m i t s  
are es tab l i shed  f o r  t h e  waste feed s o l u t i o n .  
feed a re  below these es tab l i shed  l i m i t s ,  t he  waste can be processed w i t h o u t  
exceeding an o rgan ic  emission r a t e  o f  0.64 kg/hr  (1.4 l b s / h r ) ,  which i s  l e s s  
than t h e  r e g u l a t o r y  l i m i t  o f  1.4 kg/hr  (3 l b s / h r )  t o  account f o r  cont inuous 
opera t i ng  t ime  and p o t e n t i a l  emissions from o the r  Hanford S i t e  TSD u n i t s .  
feed l i m i t s  are based on e q u i l i b r i u m  c a l c u l a t i o n  models g i ven  i n  Appendix B. 
A b r i e f  d i scuss ion  o f  t he  c a l c u l a t i o n s  i s  inc luded here.  

The Hanford S i t e  has chosen t o  l i m i t  o rganic  emissions f o r  

A t  t h e  242-A Evaporator, 

I f  organic  concen t ra t i ons  i n  t h e  

The 

The e q u i l i b r i u m  values i n  Appendix B can a l so  be used t o  develop 
c a l c u l a t i o n s  o f  t h e  amount o f  o rgan ic  emissions d u r i n g  242-A Evaporator 
campaigns. 
c a l c u l a t i o n s  f o r  campaigns 94-1 and 94-2. 

These c a l c u l a t i o n s  are g i ven  i n  Appendix C, a long w i t h  emiss ion 

Waste processed a t  t h e  242-A Evaporator does n o t  exceed 10% o rgan ic  by 
weight ,  so t h e  requi rements o f  40 CFR 264 Subpart BB do n o t  apply .  The waste 
i s  mixed waste and i s  t h e r e f o r e  exempted from the  requirements i n  40 CFR 264, 
Subpart CC. 

2.0 ASSUMPTIONS USED IN THE ENGINEERING CALCULATIONS 

There a re  two v e n t i l a t i o n  streams which combine t o  form t h e  vessel  vent  
stream f o r  t h e  242-A Evaporator: t h e  v e n t i l a t i o n  stream from t h e  v a p o r - l i q u i d  
separator  (evaporator  vesse l ) ,  C-A- I ,  and t h e  v e n t i l a t i o n  stream f rom 
condensate c o l l e c t i o n  tank, TK-C-100. The vapor i n  t h e  v e n t i l a t i o n  stream 
l e a v i n g  C-A-1  i s  m a t e r i a l  b o i l e d  away i n  the  evaporat ion process. The vapor 
passes through t h r e e  condensers, E-C- I ,  E-C-2 and E-C-3, arranged i n  s e r i e s .  
Water and o rgan ics  condense t o  form process condensate which f l ows  i n t o  TK-C- 
100. The v e n t i l a t i o n  stream l e a v i n g  TK-C-100 i s  vapor drawn from t h e  t a n k ' s  
vapor space, which i s  mainta ined under vacuum f o r  contaminat ion c o n t r o l .  

The c a l c u l a t i o n s  f o r  acetone i n  Appendix A show t h a t  o rgan ic  emiss ions 
from TK-C-100 a re  about 1,000 t imes g rea te r  than those from C - A - I .  The C-A-1 
emissions a re  l ow  because t h e  vapor passes through t h r e e  condensers i n  s e r i e s ,  

1 
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each removing about 90% of the organics. 
through the condensers before discharge. 

The following assumpticns were used in the calculations: 

1. The maximum allowable emission rate of organics is 0.71 lbs/hr, which 

Tank TK-C-100 off-gas does not pass 

was determined by dividing the annual emissions limit of 3.1 tonslyr by 
the total hours in the year (assuming continuous operation). After the 
calculations were completed, the maximum allowable emission rate was 
adjusted to 1.4 lbs/hr (see below) and the feed limits were adjusted 
proportionately. 

2. The emissions from vapor-liquid separator, C-A-1, are insignificant in 
comparison to emissions from TK-C-100 and are ignored in calculating the 
total 242-A Evaporator volatile organic emissions. The calculations for 
acetone in Appendix A show that emissions from TK-C-100 are about 
1,000 times greater than those from C-A-1. The C-A-1 emissions are low 
because the vapor passes through three condensers, E-C-1, E-C-2, and E- 
C-3, in series with each removing about 90% of the organics. 
100 off-gas does not pass through the condensers before discharge. 

Tank TK-C- 

3. The vapors exiting C-A-1 and TK-C-100 are in equilibrium with the 
aqueous solution (process condensate). This assumption maximizes the 
calculated organic emissions from the system. 

4. The concentration of organics given in the Stream Specific Report are 
representative and can be used for determining activity coefficients. 
The maximum concentrations in the Stream Specific Report are multiplied 
by ten to provide an additional degree of conservatism to the 
calculations. 

5. The following plant conditions are used: 
1) 
2) 
3) 

The flowrate exiting TK-C-100 is 150 ft3/min. 
The pressure in TK-C-100 is 750 mm Hg. 
The temperature in TK-C-100 is 75OC (348'K). 
emissions are very temperature sensitive. 75Oc is conservative - 
the typical operating temperature is around 4OoC). 

(Note - organic 

3.0 DESCRIPTION OF ENGINEERING CALCULATIONS 

Engineering calculations for organic emissions are based on the vapor- 
liquid equilibrium equation: 

Y,P,=xiyiPl: Equation 1 

where: y i  = vapor phase mole fraction of constituent i 
P, = total system vapor pressure (750 mm Hg in TK-C-100) 
xi = liquid phase (process condensate) mole fraction of 

y, = liquid phase activity coefficient for constituent i 
P 

constituent i 

= vapor pressure of pure constituent i at system temperature 

2 
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The following engineering calculations were performed in Appendix B for each 
constituent: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

The value of the activity coefficient, vi, is determined using 
correlation parameters available in 1 i terature and the concentration of 
the constituent in the process condensate given in the Stream Specific 
Report. 

Vapor pressure, P*i, is determined based on empirical evaluations 
available in literature for each constituent and the temperature in TK- 
c-100. 

The vapor phase mole fraction, yi, is calculated using Equation 1. The 
values for the liquid phase mole fraction, xi, are determined using the 
concentration of the constituent in the Stream Specific Report. 

Using the vapor phase mole fraction, yi, calculated in Step 3, the TK-C- 
100 emission rates are determined using the flowrate and molecular 
weight of the constituent. 

Steps 1 - 4 are repeated for the average concentration, maximum 
concentration, and ten times the maximum concentration in the Stream 
Specific Report. 
and 75'C. The results for each constituent are printed in tables in 
Appendix B. 

Given the maximum emission rate determined in Step 5 (which occurs at 
ten times the maximum concentration of the constituent in the Stream 
Specific Report and 75"C), a process condensate concentration limit is 
determined from the ratio of the calculated maximum emission rate and 
the emission limit of 0.71 lbs/hr. 

The process condensate concentration limit is converted to a limit in 
the waste feed by addition of a correction factor "(R-I)/R", which 
adjusts the limits based on the campaign's planned boiloff rate (R is 
the ratio of feed flowrate to slurry flowrate). A typical operational 
value for R is two, i.e., the feed flowrate into the 242-A Evaporator i s  
twice the slurry flowrate out. In this case, (R-l)/R is one-half, and 
the feed concentration limits are halved (e.g., twice as restrictive). 

The calculations are also repeated for 15, 30, 45, 60, 

The feed tank limits are given in Appendix B for each constituent. 

limit of 0.32 kg/hr (0.71 lbs/hr), which assumes continuous operation 365 days 
per year. After these calculations were completed, the 242-A 
EvaporatorlLiquid E f f  7oent Retent ion Faci 1 i ty Data Qua7 i ty Objectives (DQO, 
WHC 1995) determined that 365 days continuous operation per year is not a 
reasonable assumption. Six months (182 days) of operation each year was 
determined to be more real istic because the 242-A Evaporator must shut down 
during the year for time-consuming activities such as maintenance outages, 
candidate feed tank analysis, and establishing transfer routes for staging 
waste in the DSTs. The total operating time for the two campaigns in 1994 was 
86 days. For this reason, the DQO analysis establishes the maximum allowable 
vessel vent organic emission, based on six months of operations, at 0.64 kg/hr 
(1.4 lbs/hr). 

The limits calculated in Appendix B are based on an organic emission 

3 
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Table 1 g i ves  t h e  feed tank  l i m i t s  f o r  0.32 kg/hr  (0.71 l b s / h r )  and 0.64 
kg/hr  (1.4 l b s / h r )  f o r  each c o n s t i t u e n t  g iven i n  Appendix B. The DQO analyzed 
t h e  l i k e l i h o o d  o f  these c o n s t i t u e n t s  be ing present i n  t h e  feed and e s t a b l i s h e d  
l i m i t s  f o r  f i v e  compouads and r e q u i r e d  ana lys i s  f o r  f o u r  a d d i t i o n  compounds. 
The l i m i t s  are presented i n  Table 2 and are inc luded i n  the  DQO and t h e  Waste 
Ana lys i s  P I  an. 

The l i m i t s  i n  Table 2 use t h e  "sum-of-the-fract ions' '  technique:  a r a t i o  
of each c o n t i t u e n t  t o  i t s  l i m i t  i s  determined; the  sum o f  these r a t i o s  must be 
l e s s  than one f o r  t h e  waste t o  be acceptable f o r  processing. Use o f  t h e  "sum- 
o f - the - f rac t i ons ' '  technique a l lows separate l i m i t s  t o  be es tab l i shed  f o r  each 
c o n t i t u e n t  w h i l e  s t i l l  meeting a t o t a l  organic  emission l i m i t .  

4.0 DETERMINING EMISSIONS FROM EVAPORATOR OPERATIONS 

Using t h e  i n f o r m a t i o n  prov ided i n  Appendix B, i t  i s  p o s s i b l e  t o  
determine t h e  vessel vent  organic  emission r a t e  based on t h e  organic  
concen t ra t i ons  i n  t h e  242-A Evaporator feed. The equat ion f o r  emission i s :  

Equat ion 2 

where: m = t o t a l  mass f l o w r a t e  o f  organics i n  vessel vent  stream 
mi = mass f l o w r a t e  o f  c o n s t i t u e n t  i i n  vessel vent  stream 
yi = vapor phase mole f r a c t i o n  o f  c o n s t i t u e n t  i 
MW, = molecular  weight  o f  c o n s t i t u e n t  i 
n,,, = t o t a l  mole f l o w r a t e  i n  vessel vent stream 

S u b s t i t u t i n g  t h e  va lue f o r  yi i n  equat ion 1 (above): 

P t  
P, m=cmi=cx.y .2  (MWi)nl,, Equat ion 3 

where: m = t o t a l  mass f l o w r a t e  o f  organics i n  vessel vent  stream 
mi = mass f l o w r a t e  o f  c o n s t i t u e n t  i i n  vessel vent  stream- 
xi = l i q u i d  phase (process condensate) mole f r a c t i o n  o f  

y .  = l i q u i d  phase a c t i v i t y  c o e f f i c i e n t  f o r  c o n s t i t u e n t  i 
P', = vapor pressure o f  pure c o n s t i t u e n t  i a t  system temperature 
P, = t o t a l  system vapor pressure 
MW, = molecular  weight o f  c o n s t i t u e n t  i 
n,,,, = t o t a l  molar  f l o w r a t e  i n  vessel vent stream 

c o n s t i t u e n t  i 

The va lue o f  t h e  l i q u i d  phase mole f r a c t i o n  i n  t h e  process condensate, xi, can 
be determined from t h e  waste feed concen t ra t i on  by conserva t i ve l y  assuming t h e  
e n t i r e  q u a n t i t y  o f  t h e  o rgan ic  c o n s t i t u e n t  i n  the  feed i s  t r a n s f e r r e d  t o  t h e  
process condensate. Using f lowsheet  values f o r  c a l c u l a t i n g  t h e  mole f l o w r a t e ,  
n,,,, and system vapor pressure, P,, t he  fo l l ow ing  equat ion i s  de r i ved  i n  
Appendix C:  

4 
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where: m i  = mass flowrate of constituent i in vessel vent stream, kg/hr 
y .  = liquid phase activity coefficient for constituent i 
P * ~  = vapor pressure of pure constituent i at system temperature, 

XFi = feed concentration of constituent i ,  g/1 
atm 

The value 0.322~,P*~ can be determined using the values in Appendix B. 
This number, given for each compound in Table 1 ,  serves as a "partition 
factor" for converting feed concentration or organic emission rate. This 
partition factor also represents the relative volatility of the compound. 
greater the value of partition factor, the more volatile the compound. 

The organic emissions can be determined by totalling the product of 
partition factor for each component and its concentration in the candidate 
feed tanks. 
are given in Appendix C. 

The 

Sample calculations for 242-A Evaporator Campaigns 94-1 and 94-2 
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TABLE 1 

DATA FROM VESSEL VENT EMISSION CALCULATIONS 

Constituent 
I 

Acetone 

Benzyl Alcohol 

Butanal I 72.1 

1-Butanol I 74.1 

2-Butanone 

2-Butoxyethanol 

3,5-Dimethylpyridine I 107 

Ethoxytriethylene 178 

2-Hexanone 100 

glycol 

Hexone (Methyl 
Isobutyl Ketone) 

2-Pentanone 86.2, 

Phenol 

Yi P*, Limit for Limit for Partition Page NO. 
(atm) 0.7 lb/hr 1.4 lb/hr Fact or :* 

(mg/L) (mg/L) 0.322yiP 

11.5 1.82 87.2 174.4 6.74 X,, 8-10 

2.03Et3 I 4.99E-3 I 182 I 364 1 3.26 XFi  1 8-22 

96.9 I 0.997 I 18.8 I 37.6 I 31.1 XFi 1 8-35 

48.1 0.169 226 452 2.62 XFi 8-49 

8-61 10.2 XFi 37.1 0.854 58.0 116 

0.0327 190.4 6.23 X,, 

0.0403 4.62 XFi 

355 710 1.67 XFi B-109 

437 I 0.100 1 41.6 I 83.2 I 14.1 XFi I 8-123 

437 0.257 16.4 32.8 36.2 X,, 8-137 

126 0.406 36.1 72.2 16.5 X,, 8-150 

370 0.0156 320 640 1.86 X,, 8-162 
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TABLE 1 (continued) 

Tridecane 

Constituent 

~~ 

184 1 . 0  3 .15E-3  5 . 8 4 E t 5  1 . 1 7 E t 6  1.01E-3 XFi 8-241 

I 

2-Propanol 

Pyr i d i ne 

Tetrahyrofuran I 72 .1  

Tetradecane I 1 9 8  

Tributyl Phosphate I 266 

0 . 7 4 3  

0 . 2 6 3  

1.28E-3 

0 . 1 8 1  

Limit for Limit for Partition Page No. 
0 . 7  lb/hr 1 . 4  lb/hr Factor: 

0 . 3 2 2  yi  P'i 

2 . 3 9  XFi  8-174 

0 . 9 7 4  X,, 8-186 

1 4 . 4  28.8 4 1 . 1  X,, 8-206 

1 . 4 3 E t 6  I 2 . 8 6 E t 6  I 4.12E-4  X,, I 8-218 

1 . 0 1 E t 4  I 2 . 0 2 E t 4  I 5.82E-2  X,, I 8-230 

MW,: molecular weight of component i (gm/mol) 
y,: activity coefficient (dimensionless) 
P .. vapor pressure of pure component i (atm) 
Li;n'it for 0 . 7  lb/h: limit in (mg/L) for component i so organic emissions do not exceed 0 . 7  lb/hr 
Limit for 1 . 4  Ib/h: limit in (mg/L) for component i so organic emissions do not exceed 1 . 4  lb/hr 
Partition Factor: 0 .322y iPf i :  a factor for converting waste feed concentration of component i, X,,, in gm/l 

to vessel vent emissions in kg/hr 
Page No: page number in Appendix B giving emission calculations. 

8 
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Feed Cons t i t uen t  

Acetone 

I -Butanol  

2-Butoxyethanol 

2-Butanone 

T r i - B u t y l  Phosphate 

2-Hexanone3 

z - ~ e n t a n o n e ~  

Methyl I s o b u t y l  Ketone3 

Tetrahydrofuran3 

TABLE 2 

Candidate Feed Tank L i m i t s  f o r  Vessel Vent Organic Discharge 
(based on 1.4 l b s / h r  l i m i t )  

L i m i t  ( m g / ~ ) ’ , ~ * ~  

174.4 x ( R - 1 ) / R  

452 x (R-1)/R 

190.4 x ( R - I ) / R  

116 x ( R - I ) / R  

2.030 Et4 x (R- I ) /R 

83.2 x ( R - I ) / R  

72.1 x ( R - I ) / R  

32.8 x (R-I)/R 

28.8 x (R- l ) /R 

where i i s  t h e  number o f  organic  cons t i t uen ts  detected i n  a n a l y s i s  o f  t h e  
waste feed tank.  

‘R i s  t h e  r a t i o  o f  feed f l o w r a t e  t o  s l u r r y  f l o w r a t e  ( t y p i c a l l y  R = 2) .  

3The DQO (WHC 1995) has n o t  es tab l i shed  l i m i t s  f o r  hexanone, pentanone, 
methyl i s o b u t y l  ketone and te t rahyd ro fu ran ,  pending c o l l e c t i o n  o f  a d d i t i o n a l  
data.  I f a d d i t i o n a l  data determines t h a t  l i m i t s  should be e s t a b l i s h e d  f o r  
these c o n s t i t u e n t s ,  t h e  l i m i t s  g i ven  would be the  i n c l u d e d  i n  t h e  -DQO. 

9 
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T h i s  page intentionally left blank 
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APPENDIX A 

ORGANIC EMISSION CALCULATIONS DISCUSSION 
AND COMPARISON TO MEASURED VALUES 

A- 1 



WHC-SD-WM-ES-380 Rev 0 

Appendix A contains vapor-liquid equilibrium and mass balance 
calculations, performed by Westinghouse Environmental and Geotechnical 
Services, Inc., used to model the quantity of volatile organic compounds 
discharged from the 242-A Evaporator. 
of the 242-A Evaporator  Dangerous Waste Permit  A p p l i c a t i o n ,  Revision 0 (DOE-RL 
1992). Appendix A includes: 

Methodology for determining vapor-liquid equilibrium 

Calculations of vapor-liquid equilibrium for acetone and a comparision 
between calculated values for acetone and experimental values from 
literature 

Calculations of acetone concentrations and emissions from average, 
maximum and 10 X maximum concentrations in the process condensate 

- Calculations of maximum acetone concentration in the process condensate 

- Calculations of maximum acetone concentration in the feed stream to 

Appendix A was included as Appendix 3E 

- 

- 

- 

so that 3.0 lb/hr is not exceeded in the vessel vent 

ensure the slurry product is acceptable for land disposal 

- Technical documentation used in performing the calculations 

A-2 
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nolo 5 1n . . . . . .  
L l p u l d  lapor Temp. Prommun . . . . .  
(1) (1) "C I. IS. 

0.0 0.0 2).w 23.7 
1.936 52.31 50.1 
2.m 6t.e 61.8 
4.4- 71.68 81.3 
5.356 75.91 91.9 . . .  
9.39 81.31 lZ6.1 
9.31 BL.16 U6.6 

13.10 a6.18 lbb.3 
14.1 81.68 150.6 
17.91 81.8 139.8 
26.5C 88.56 176.1 
35.38 89.P 1W.b 
58.a 91.58 193.1 . . . . . . . . . .  
18.52 94.21 213.5 

100.0 1m.o W . 6  
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U.0 75.6 65.2 

30.0 89.9 61.1 
b k A  03.2 60.0 

53.8 (Y.0 59.3 
6Q.9 (Y.7 9 . 9  
66.1 86.0 9 . 5  
79.3 9.0 n.b 
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Measured Values vs. Predicted Values Acetone-Water 250C 

Liquid (MF) 

0.000 
.019 
.029 
.045 
.056 
-094 
-095 
.131 
.147 
.1?9 
.265 
.354 
.58 1 
.785 

1.000 

i 
I 

Predicted Vapor (MF) Measured Vapor 

0.000 0.000 
.576 .523 
. 6 5 8  .621 
.735 .717 
.765 .759 
.824 .a35 
.a25 .842 
.E51 .a62 
.859 .a77 
.870 .E78 
. 8 8 8  .a86  
.a99 .895 
.917 .916 
.939 .942 

1.000 1.000 

(MF) Difference 

0.000 
.052 
.037 
.018 
. 006  -. 011 -. 016 -. 011 

-.OM - .008 
.003 
. 003  . 001 -. 003 

0 . 0 0 0  

I . . . - . - . 
Measured Values vs. Predicted Values Acetone-Water 2 5 0 C  

Liquid (MF) 

0.000 
.019 
.029 
.045 
.056 
.094 
.095 - 13 1 
.147 
.179 
.265 
. 3 5 4  
.581 
.785 

1.000 

I : :  

Predicted (nun Hg) 

23.8 
54.5 
66.8 
84.4 
94.2 
120.9 
121.6 
138.2 
143.9 
153.3 
169.5 
179.4 
195.5 
210.2 
231.1 

_ _ _ . .  . _ . _ .  
. . . . . . . . 

Measured (mm Hg) 

23.7 
50.1 
61.8 
81.3 
91.9 
126.1 
126.6 
144.3 
150.6 
159.8 
176.1 
184.4 
199.1 
213.5 
229.6 

Difference (mm Hg) 

.l 
4.4 
5 

3.1 
2.3 

-5.2 
-5 
-6.1 
-6.7 
-6.5 
-6.6 
-5 

-3.6 
-3.3 
1.5 

- ~ 

A-15 . . . . . - . . . . . . . . . . 



WHC-SO-WM-ES-380 Rev 0 

CCALCULATION WORKSHEET 1 

. . .  . ! - -  - - - - - - - -  
I--. - . . - I  

_ _ _ _ _ _ _ _ _  . . . - - . - - - - - -  
Measured Values VS. Predicted Values Acetone-Water 1 ATH 

Liquid (MF) Predicted Vapor (MF) Measured Vapor (MF) Difference 

.OlO 

.023 

.041 
-120 
.264 
.300 
.444 
. S O 6  
. 5 3 8  
.609 
.661 
.793 
. a50  

.324 

.502 

.621 

.773 

.E32 

.E39 

.E59 ' 

.E67 

.871 

.E81 

.E89 

.915 

.930 

.335 

.462 

. 585  

.756 

.so2 

.a09 

.E32 

.E37 

.840 

.E47 
- 8 6 0  
.goo 
.918 

-.011 
.040 
.036 
.017 
.030 
.030 
.027 
.030 
.031 
.034 
.029 
.015 
.012 

,..: : . :  : ~ ~ ~ . 
. . . . - . . . . . . . . . . . . . 

. . . .. . . . . . . . . . . . . .. . . . . . . . . . 

I 
Measured Values vs. Predicted Values Acetone-Water 1 ATH 

Liquid (MF) Predicted (mm Hg) Measured (mm Hg) Difference (mm Hg) 

.010 

.023 

.041 

.120 

.264 

.300 

.444 

. S O 6  

.538 

.609 

.661 

.793 

. a50  

692.3 
753 

733.4 
715.5 
715.4 
711.2 
722.2 
728.6 
730.8 
731.8 
733.8 
739.1 
746.7 

760 
760 
760 
7 60 
760 
760 
760 
760 
760 
760 
760 
760 
760 

-67.7 
-7 

-26.6 
-44.5 
-44.6 
-48.8 
-37.8 
-31.4 
-29.2 
-28.2 
-26.2 
-20.9 
-13.3 

1 . . . . . . . . . . . . . .. - . . . . .. . - . . . - . .. . . . . . - .. . 
. .. - . . _. . _. .... - . . . . .. .. .. . . _ _ _  - .  I I : . 

. . . . .. .. A-/6 . . .. - .. . . . . . ... . .. 
_ . _ _ . . _ . .  i 
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. . . . . . . . . . . . . . . . . . . . . .  . . . . .  
I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  

. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- .  . . . . . . . . . . . .  A - S .  . . . . . . . . . . . . . . . . . . . .  
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~ 

! . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  
! ......................... 1 ................................ i I . . . . . . . . . . . . . . . . . . . . . . . . . .  

..... ---I .... -. ............................ .f .................... . . .  
..... &A ..... &+*.%J N H  .3 . ................ 

. .  I 

...................... S ~ Q  . ~ .  b ............... =.- . . . .3 .0?2-6Z.~.#P h f o & . -  
. .  . . _  ........ .... ~ . .  - . . . . . . .  - . .  . . .  _ _  - 

.......... ..- . . . . . . . . . . .  . . . . . . .  

. Ccqw&Y .... - . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ - -  ............... - -  . . . . . .  

......... -. ....... - .. .--- - . . . . . . . . . . . . .  
. . . . . . .  ..... . . . . . . . . . .  LQ& . ?kocCCr . C k &  &.. &+ad/ 61r - - 

-. -- _ .. . .. -. ...... ..... . . . . . . . . .  - 
-.: -- S r , P P . 4 q h  k .... b 9 m b L . z  .. 1. 9Ie-g ME-.ACC fi&... .. . 

...... ................... - ........ ...... . . . . . . . . . .  
. . . . . . .  - ........ . . .  . .  . . . . . . . . .  . . . . . . . .  

- Condensor  EC-1 Equilibrium C o n c e n t r a t i o n s  -_ 
_._ T e m p a r a t u r a  

1 5  

1 5  
3 0  * 
30 
30  
4 5  
4 5  
4 5  
6 0  
60 
6 0  
7 5  
7 5  
7 5  

1 5  . 

C o n d e n 6 a t e  (MP) 

-. 3 . 0 4 2 3 - 7  . 1.58312-6 
1 .583E-5  
3 .042E-7  
1 . 5 8 3 1 - 6  
1 . 5 8 3 E - 5  
3 .042E-7  
1 . 5 8 3 2 - 6  
1 . 5 8 3 3 - 5 .  
3 .042E-7 
1 . 5 8 3 3 - 6  
1 . 5 8 3 3 - 5  
3 . 0 4 2 3 - 7  
1 . 5 8 3 3 - 6  
1 .583E-5  

vapor (W 
2 . 6 2 2 3 - 5  
1 .364E-4  
1 .362E-3  
2 . 2 6 9 3 - 5  
1 . 1 8 1 E - 4  
1 . 1 7 9 3 - 3  
2 . 0 1 4 3 - 5  
1 .048E-4  
1 . 0 4 7 3 - 3  
1 . 8 2 9 3 - 5  
9 . 5 1 5 3 - 5  
9 . 5 0 5 E - 4  
1 . 6 9 4 3 - 5  
8 . 8 1 2 E - 5  
8 .804E-4  

P r e s s u r e  (mm Hg) 

12.8 
1 2 . 8  
1 2 . 8  
3 1 . 9  
3 1 . 9  
3 1 . 9  

7 2  
72  
7 2  

1 4 9 . 6  
1 4 9 . 6  
1 4 9 . 7  
289 .4  
2 8 9 . 4  
2 8 9 . 6  - 

. - . . .  . . . . . . . . .  . -  .............. 
. . . . . . . . .  .. : ......... 8-26 ............... - . . . . . . . . . .  ._ 

. . . . . . . . . . .  . . . . . . . .  ................... 



.................. 
-. . _ _  L-azcs.  r 
. - . _ _ _  8-accs-r 

- .  . _. 6-a11 L - e 

6-az9e * r 
L-airc'T 

. . . . .  e - a i v c - ~  

. . . . .  C-PLLS. z 
a-a6e9*9 
c-a689 9 

L-PCS'Z 
8-PES'Z . . . .  

. - . _ _  

. . . . .  6-BSBL"l 
9-3SOI E 

. . . .  6-BSOl'E 
. _ . . _  01-PL96'S 

. . . .  

S L  
S L  
S L  
09 
09 
09 
S t  
S b  
Sb 
OE 
01: 
O E  
ST 
ST 
ST 

.... 
....... 
....... 
. - .. 

.. _ _ .  
. . .  

. . .  
. .  

. . .  

. . .  

. . . .  

. . .  

. . . . . . . . . . . . . . . . . . . . . . .  . -  
I I 

. . .  
. . . . . .  
. . . . .  
. . -  

. . . . . .  

. . . .  
. . 
. . .  

. . . . .  

. . . . . .  

. . . . .  

. . -  

. . .  _ .  
. . .  

~ - 
....... 

. ~ 

... ... 
...... ...-. 

...... 

. . . . .  

. . . . .  

. . _ .  

. .- .. - 
- . 
- .. 

. . . .  
. _. 

......... -- 

........ --.. 
.................. 
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WVC-SD-WM-ES-380 R I ~ V  0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Temperature ( o C )  - 
15 
15 
15 
30 
30 
3 0  
45 
45 
45 
60 
60 
60 
75 

- _  75 
75 

- 

- 

Vessel Vent system Emissions 

Vapor (MF) W s  Organic Emission ( lb /hr)  

5.967E-10 
3.105E-9 
3.105E-8 
1.285E-9 
6.689E-9 
6.689E-8 
2.577E-9 
1.341E-8 
1.341E-7 
4 .a62~-9 
2.53~-a 
2.53E-7 
8.711E-9 -_ 
4.5331-8 
4.532E-7 

I -  

. .  

‘2.8E-7 & 
1.5E-6 . 
1.5E-5 
6E-7 
3. IE-6 
3.1E-5 
1.2E-6 
6E-6 
6E-5 
2. IE-6 
1.l.E-5 
1.lE-4 - 
3.6E-6 
1.9E-5 
1.9E-4 

.. ~. . . . . . . . . . . . . . . . . . . . . .  
~~~ ~ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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. . . . . . . . .  i . . . .  . .  ! - . . . . . . . . . . . . . . . . . .  

I - .  . . . . . . . . . . .  

-?a. ,7kCV! c 4 .  - d..... . . . . . . . .  
. . . . . . . .  . . . . . . . . . . . . . . . . . . .  

.SC Cm.. 'rS,& .#-LA- GL-.  9.:. . . . . . . . . . . . . . . .  

I- Vessel Vent System Emissions 

- 
. .  
. . .  
. _ .  I .Temperature (oC)  Condensate (MF) C-100 Vapor (W) . _ .  

15 
15 
15 
30 
30 
30 
45 
45 
45 
60 
60 
60 
75 
75 
75 . . .  

- .  . . .  

3.042E-7 
1.583E-6 
1.583E-5 
3.042E-7 
1.583E-6 
1.5833-5 
3.042E-7 
1.583E-6 
1.583E-5 
3.042E-7 
1.583E-6 
1.5833-5 
3.0423-7 
1.5833-6 
1.5833-5 

. .  
A -30 

4.4753-7 
2.3293-6 
2.3293-5 
9.6423-7 
5.017E-6 
5.017E-5 
1.9333-6 
1.006E-5 
1.006E-4 
3.6473-6 
1.8983-5 
1.8973-4 
6.5343-6 
3.4E-5 
3.4E-4 

. - .  

. _ .  

. . .  

. . .  

. . .  

. - .  

. . .  

. . .  
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. .  . . .  

Vessel Vent System Emissions 

Temperature (oC) 

15 
15 
15 
30 
30 
30 
45 
45 
45 
60 
60 
60 
75 
75 
75 

Condensate (MF) C-100 Organic Emission (lb/h] 

3.0423-7 
1.583E-6 
1.583E-5 
3.042E-7 
1.5833-6 
1.583E-5 - 
3.042E-7 
1.583E-6 
1.583E-5 
3.0421-7 
1.583E-6 
1.5831-5 
3.042E-7 
1.583E-6 
1.5833-5 

6.6E-4 - 
3.5E-3 . . 
3.5E-2 . . - - 
1.4E-3 - - . . 
7.1E-3 . 
7.1E-2 
2.6E-3 
1.4E-2 . . .  
1.4E-1 - - ~ - 
4.7E-3 . . - . 
2.4E-2 . . . .  
2.4E-1 
8E-3 
4.23-2 . - 
4.2E-1 - . 

. . . .  

_ . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  

. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. .  -8ppk-h t o .  .5e7$ny . I t  m,fJ  . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . .  

rl) o&, A' &,jkV.-~& . ccryob~~.+~.~> fa&. cmi.s S;W . 

...?lp/L. . d. S , d . % b t / y A  . &-. C-/@Q. QSLS S e a . .  . .  

. .  7 4 3  : /A+: 2 f60T) = : ~ : P ? C -  . . . . . . . . . . . . . .  

. .  . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  A-3, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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. . . . . . . .  
I ..... . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  

. - ...... .. . . . . I  . . . . . . . . . . . . . . . . . . . . . .  
0 . 5 1 . y .  .Pkvrbbi6. kwcthads. . . . . . . . . . . . . . . . . .  I 

I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . .  I - .  

. . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 
. . . . . .  _ ~ . . . . . .  . . . . . .  . .  - . -  

,-A r ; , 0 4 7 P  - v u o l  ,J=k&- ,- ,-fi VG- 
I 

. . . . . . . .  - . - .... ~ ~. . - . . . . . .  - .  . b; : . . .  _ .  _ _  
. . . . .  3; ? 3.Q.SC-9. ~ I I P  S -9.7; 003 yjJ . . . . . . .  

. . . . . . .  - . . . . . . . . . . . . . . . . . . . . . . . . .  
.. _. . . .  . . . . . . . . .  . . . . .  . -  . . _ . . . . . . . _  

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t . . . . . . . . . . . . . . . .  A-32 . . . . . . . . . . . . . . . . . . . . .  

. . . . .  



Date: November 11. 1975 

Subject: QUALITY ASSURANCE DOP TEST 242-5 BUILDING 
STACK NO. 296-5-19 

Pent. Eff. 2 - 
primary f i l t e r  .DO2 99.998 
Secondary F i l t e r  .003 99.997 
Overall ,003 99.997 

Prlmary f i l t e r  DIP .3" w.g. 
Secondary f i l t e r  D/P .27" w.g. 
Pre-f 11 t e r  D/P .35" w.g. 
Fan In le t  pressure -8.00" W.g. 
Stack a i r  flow 384 cfm. 
Flow fran C-100-1K 75 cfm. 
Flow fran E-C-3 condenser 2 cfm. 
flow fran in bleed valve 196 cfm. 

C-100 tank Dry Bulb Yet Bulb 

75' F 
72' F 

90% 
452 

* 72* F 
59' F Roan 

Temperature 
Required f i l t e r  eff ic iency f o r  system I s  99.95% tested 
w i t h  1002 OOP base. 

JHP:sd 

cc: HY Cleaver 
WP Ingalls 
L k u w s  
V Petty 
KR Price 
RA Zinsli 

A33 



Date: Novmber 12, 1975 

Fran: 

Subject: QUALITY ASSURANCE DOP TEST - 242-5 BUILOING 
STACK NO. 296-5-18 

1-1-15-1 DOP Pent. E f f .  % 

.003 99.997% 
K-1-15-2 .003 99.9972 

Stack f l ow  19,020 cfm. 

P re - f i l t e r  K-1-15-1 D/P .48" w.9. 
Primary K-1-6-1 D/P 2.20" w.9. 
Secondary K-1-6-3 D/P .BO" w.9. 

P r e - f i l t e r  K-1-15-2 D/P .48" w.9. 
Primary K-1-6-2 D/P 2.78'' w.9. 
Secondary K-1-6-4 D/P .EO" w.9. 

Exhaust stack temperature Dry Wet RH 

68' F 56' F 452 
Ambient temperature 50' F 4 4 O  F 61% 

System meets requirements o f  99.95% Ef f fc iency.  
Tested w i t h  40% DOP base. 

JHP:sd 

CC: HY Cleaver 
UP I n g a l l s  
V Pet t y  
KR Pr i ce  
RA Z i n s l i  

, A-34 



Subject: 702-A 

Inlet before fi lters 5,153 cfn. 
Wet 65 Dry 64 

CC: P E  Alley 
GT Dukelow- 
OL Merrick 
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Date: Rovanber 17, 1975 

Subject: 242-5 VESSEL VENT SYSTEM - STACK NO. 296-5-19 

Flow a t  inbleed valve 
Flow from C-100 tank 
Flow from E-C-3 condenser 

Fan inlet  s t a t i c  6.6" w.g. 

196 cfm. 
63 cfm. 
50 cfm. 

Fan discharge s t a t l c  .3" w.9. 

Stack flow second f loor  
Stack flow third f loor  

JHP:sd 

cc: HY Cleaver 

368 cfm. 
427 cfm. 

Y Petty 
L Hauws 

Date: Novenber 11, 1975 

To : G. 1. Dukelow 

From: 7s d$&r, 2-2507 
/ 

Subject :  QUALITY ASSURANCE DOP TEST - BUILDING 242-5 
STACK NO. 296-5-18 

Penetration Eff. 2 
Tank vent f i l t e r  .003 9 9 . 9 9 7  

f i l t e r  D/P .02" w,g. 
Air Flow 2 cfm. 

100% DOP base used f o r  test. 

System meet required standards of 99.952 Efficiency. 

JHP:sd 

A-36 
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242-A Operating Limit -- Acetone 
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n e  Variances Sect ion,  in f c r  reviev of del i sc ln& pecicions. e v a l u c e s  
l e v e l s  of crrcfnogenr m d  syscenic  coxicancs l i s t e d  in Appendfces VII. VIII. 
And LX o f  10 CFi i  1261. 
hazard of A peCfcloned warce tr ingercion of ConCanirucAd ground vacer ,  
leachace.  OK VASteVater. For bo& carcino&ens and syrccmfe Coxicmcs. Che 

wacer incake assumption f s  2 l i t e r s  per day f o r  an rveraga 70 kg adulc over a 
70-year lifecime. 
carcinogens as a funccion of cumulaclve doses. rachet  than doses received by 
my s a l 1  subseccion of che populacion. In addi t ion,  in  cases where 
conseicuancs are both carcinogens and systemic coxicancs. che more 

c o n s e m a t l v e  carclnogenlc s lope  faccor  cakes precedence over Che toxicme 
reference  dose. 

The exposure rrsumpcion chac Is w e d  Co assess Che 

The use of a 70-year lifeelme considers che effeccr  of 

The fo l lov ing  equacion is used co calculace che delfscfng health-based 
l e v e l s  f o r  carcinogens: 

D; - (I x V x LT) / (CSF X I X A x ED) 

where: - dal fscfng  h e a l t h - b u e d  l e v e l  f o r  
carclnogen (mJ1) 

R - assumed risk l e v e l  - IO-* 
U - body vefghc - 70 kg 

LT - assumed l i f e t ima  - 70 years 

CSF - carelnogenic slope factor - 
experinencal pocency (mg/kg/day).’ 

I - fncake asrumpcion - 2 L/&y. 

A 

ED 

- abrorpcfon fac tor  - 1 

- exposun duracion - 70 years 
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The following a q u t i o n  Is usad eo ca lcu la te  che de l i sc ing  
hea1ch:based leve ls  f o r  sysccmic coxicancs: 

D, - (RfD X U) / ( I  X A) 

where: D, 

R€n 

U 

I 

A 

- d e l i s t i n g  heelch-based leveL f o r  
syrceoic coxicanc ( n u l )  

- reference,dose (mg/kg/day) 

-body wuighc - 70 kg 

- incake u s w p c l o n  - 2 L/da.y 

- absorpeion fac tor  - 1 

Const i tuencs which have ver i f ied  healch-based l e v e l s  a r e  h e e d  on che 

EPA's Incegraced' Risk Informacion Sysceo (IRIS), vhich Is aaincainad by che 
O f f i c e  of Heal th  and hvironmencal Assessment i n  t h e  Off ice  of Research and 
Development. The informacion l i s r c d  on IRIS is designed t o  be a guide €or cha 

w a l u e i o n  of pocencfal healch problem. and is included on I R I S  only after an 
h e r o - o f f i c e  work group of EPA coxicologiscs and ocher  sc ienc lscs  have 
reviewed the  faces .  
i n h a l a c i o n  reference doses ,  risk asrimaces f o r  carc inogenic icy ,  drinking wirer 
h e a l c h  advisor ies .  risk managemenr suzmaries. and ocher  supplemental &ea. 

( IRIS provides  che carcinogenic slope faceors md cha reference doses chac are 
needed i n  t h e  above equations.) 

through che EPA e l e c t r o n i c  ~ i l  system as w e l l  AS to the  general  public. who 
can  access  cha syscen chrougb various oa-line nacvorlcr such as DWCW. Inc. .  
che Publ ic  Health Neework (PMI). and che N A C ~ O I U ~  Library of  Medicine's 
TOXVET. 

obcnin  an IRIS account. Hard copies of IRIS informarion f o r  a11 const i tuents  
v i c h  v e r i f i e d  d e l l s c i n g  health-based leve ls  w i l l  be provided by the Variances 
Secc ion  upon requesc. 

IRIS provides v e r i f i e d  informacion f o r  ora1  and/or 

IRIS Is currencly a v a i l a b l e  to EPA r u f f  

The general  publ ic  should concace any of the I a c t e r  necuorlrr t o  

R -53 
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I n  addlclon.  IIUS provides I(uimua Contamlrunc Lavels (t4Ck) f o r  

c o n r c i c u e n u .  
of 1971. u mended in 1986, and considar  Cechnology and economic f e e s i b l l i c y  
as w e l l  as health e f f e c c s .  lick used u the dellacing levela f o r  
carcinogens and s y s t a d c  toxicancs when available. 

KCLs a r e  promlgaced under the Safe Drinking Vacer Act (SDVA) 

Some of  che conscltuencr on rhe del lac ing  dackec report ent fe led  
' I n t e r n a l  Dockec Reporc on Health-Based Lavels and S o l u b l l i c i a r  Usad in  the 

Evaluat ion of Del isc ing  Psticlons. Submitcad Under 00 CFR 5260 .20  and 5260.22'  
a r e  noc on IRIS. In chese cases. ocher re ferences .  such as health and 
e n v i r o m e n u l  e f f e c c s  d o c u e n r r  (HEEDS). Officm of Drinking Vacer (ODW) hea l th  
a d v i s o r i e s .  Carcinogen Assessment Croup (CAC) recommendacfons, and various 
chemical  f i l e s  a r e  used and will be provided by t h e  Variances Section upon 
requesc.  The same equaclons presenced above are used f o r  calculacing 
d e l i s r l n g  hea l th-based  levels. 

A-5Y 
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H E A L T H - W E D  LMU AND SOLUBILITIES 
FOR C O N S T I m S  OF U)NCFXN IN DPJSTIHC PCTITIONS 

Novnder 1989 

s01ubi1icy 
( n d U  

HBL 
CAS No. Comuound (mc/l) Ref. 

67 60 1 
75 05 8 
96 86 2 

79 06 1 
107 02 a 

79 10 7 
107 13 1 
116 06 3 
309 00 2 
107 18 6 

0859 73 8 
62 S3 3 
109 12 7 

74 '6 0 
76s- 18 2 

lobo 39 3 
71 03 2 
92 87 5 
56 5S 3 

50 32 8 
205 99 2 
207 08 9 
100 00 7 

7 u o  01 7 

111 14 0 
108 60 1 
562 8 8  1 
117 81 7 

75 27 0 

70 83 9 
106 99 0 

85 68 7 

Acncona 
AcnconiCri1e 
Acecophenone 
AC r o 1 e in 
Acrylmi.de 

Acry l i c  acid 
Acrylonl crib 
Aldicarb 
Aldrin 
A l l y 1  alcohol  

Alumlnua phosphid. 
h i l i n e  (Benzenemine) 
h t h r a c c n e  
Anrinony 
Arsenic 

Barium 

Benzidfnn 
Benz(a)mthraceno 

B~IUe lU 

Benzo (a) pyrena 
Benzo(b)fluorantheru 
Benzo(k)fluoranthnnn 
Benzyl chlor id .  
B n y l l X e  

B i s (Z-ch loroeehy l ) . eer  
Bls(2-chloroisopropyl  echer)  
Bis(2-chloro-1-mechy1)echh.r 
B i s  (2-achylhexy1)phthalrr. 
Bromodichloroncshane 

Br omomn chann 
1.3-Bucadlane 
h e y 1  benzyl phchr1.cn 

IxlOO 
2x10'' 
4x100 
5x10" 
rreamenc 

3x100 

Lxlo" 
2x10'' 
2x10'' 

LxlO-2 

zxlO'J 
l X 1 0 ' *  
5x10-2 

LXlOO 
5 x W 3  
zx1O7 
1~10'5 

3x10' 
2 ~ 1 0 "  
4x10'' 
2x10'' 
7xlO'* 

3 x W '  
LxlOO 
2x10'~ 

Techniqun 

6x10'' 

6xlW' 

3x10-' 
7xlO-l 

5 ~ 1 0 - ~  
3x10-4 
9x10-' 

4 
4 
0 
18 
oa 

4 
5 

5 
0 

0 
5 

25.13 
0 
32 

32 
33 

5 
37 

10 
25 
0 3  

5 
5 

5 
0 
5 
5 
0 

0 
16 

7 

oa 

1.ox10' 
l.ox10' 
5. SXlOJ 
2.1~105 
>lXlO* 

1.0x10' 

1.8xlO.1 
5 .  ~ 1 0 5  

3.  k x l o L  

7 . 9 ~ 1 0 ~  
6. O x l O J  

I. 5 ~ 1 0 ' ~  

1. m o 3  
0 .  0x102 
5 . 7x10-3 

1.2x10'~ 

3.3x10-3 

1.4~10'~ 
0 .3xlO') 

1.02xlO' 

2.2x10' 
4x10'' 

1.7xld 

6 
6 
30 
26 
34 

6 
6 
30 

6 
6 

30 
27 

6 
6 

26 

6 
6 
6 

29 

6 
30 
6 
30 

l.oxld 

2.9x100 
7.35~10~ 

28 
6 
27 
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H E A L T H - M U )  LEVELS AND SOLUBILJTILS 
FOR C D N S T I I U ~ S  OF CONCERN IN DELISTINC PETITIONS 

November 1989 

7AS go. 

88 85 7 

f.0 0 3  9 
75 1s 0 
56 23 5 
7 6  87 6 

5 7  70 9 
. o s  07  a 
-08 90 7 
>I5 70 7 
. 2 ~  La 1 

b7 66 3 
.07 30 2 
9 5  5 7  8 

.LO 07 3 
218 01 9 

319 77 3 
57 12 5 

LbO 19 5 
506 68 3 
90 75 7 

7 2  54 8 
72 5 5  9 
50 29 3 

53 70 3 
3 6  12 8 
0 6  7 0  2 
9 5  50 1 

2-rec-Bu~l-0.B-dinicrophenol 

CPdmiUn 
Carbon disulfide 
Carbon tetrachloride 
Chloral 

Chlordane 
p-Chloroanilin. 
Chlorobenzene 
p-Chloro-m-cresol 
Chlorodlbromome thana 

(Dfnoseb) 0x1o-Z 
1x10" 
0x100 
5x10'' 

2x10'3 
1x10'' 
lX10" 
2x10" 

7x10'' 

7x10" 

0 
32 
4 

33 
0 

08 
0 
08 
35 
0 

5x10' 6 

2.90~10~ 2 
8.0Ox10~ 6 
Solubl. 2 

5.6~10" 6 
Soluble 2 
4.7xlOZ 6 
3.85x1OS(20'C) 2 
0.LxlO~(22'C) 5 1  

Chloroforn 6x10" 5 8.2xlO' 6 
Chloromechyl methyl  echer bX10-6 8 
2-Chlorophenol 2x10" 0 2.85xlO4(20'C) 36  
Chromiun 5~10.~ 32 
Chryscna 2x104 25 1.8xl0" 6 

Cresols 2x100 4 3. iX1o4 6 
Cyanid.. (free) 7x10-l 0 
Cyanogen 1x100 0 2.5x10.I 6 
Cyanogen bromido 3x10' 4 
2.~-Dichlorophcnoxyacecic 
Acid (2.0-D) k10" 32 8.9x102 6 

DDD 
DDE 
DDT 
Dibenz (a,h)acridin. 

1x10'~ 5 1x10" 6 
k l 0 ' ~  0 4x10 '~  6 
iX1w4 5 5x10" 6 
3~10'~ 10 Xnsolubl. 2 

Dibenr (a,h)anchracsna 7x10'' 38 5.ox10'b 6 
1.2-Dibromo-3-chloropropane 2x10-4 08 1.OxlO~ 30 
Dl-n-bucyl phchalaca 0XlOJ 0 1.3~10' 6 
1.2-Dfchlorobenrena 6xlO-I l a  1.OOX102 6 

A -556 
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HWM-MSED W N  AND SOLUBILITIES 
FOR CONSTITUENTS OF CONCERN IN DELISTINC PETITIONS 

Novambar 1989 

Solubillry 
bJ1) 

KllL (In H30 
CAS ?lo. Comueund (rndl) Ref. a t  25 C> Ref ,  

5Ll 13 1 
106 46 7 
91 94 1 
*75 71 8 

1 5  34 3 

107 06 2 
7 5  35 4 
156 59 2 
156  60 5 
75 09 2 

120 83 2 
78 81 5 

302 75 6 
''I 5 1  1 

66 2 

60 52 5 
57 97 6 

105 67 9 
576 26 1 

95  65 8 
131 11 3 
120 61 6 

99 65 0 
5 %  52 1 

51 28  5 
121 10 2 

123 91 1 
122 39 4 

122 66 7 
298 04 G 

12 20 8 
115 29 7 

117 ab a 

1.3-Dlchlorobcnzena 
1 .&-Dichlorobanzana 
3,3'-Dichlorobenzidlna 
Dlchlorodl~uoromschana 
l,l-Dichloro*Chm* 

1,2-Dichloroachana 
1.1-Dichlorocchylena 
CIS-1, 2-Dichloroachylena 
cra~-l,2-Dlchlororchylen* 
Dichloromechana 

.2, 4-Dich1oropher:ol 
1.2-Dichloropropana 
1.3-Dichloropropena 
Dleldrin 
Dlachyl phchdaca 

Dfnechoara 
7.12-Dinachylbunz(a) 

2,  4- Dlmachylphenol 
2.6-Dlmechylphenol 

3.4-Dlmechylphenol 
Dbachyl phthdaca 
Dfaachyl' c8raphchdaca 

1,6-Dlnlcro-o-crarol 

2.0-Dlnlcrophanol 
Dinf crocoluuna 
Di-n-accyl phchalaca 
1.4- Dioun. 
Dlphanylmfna 

1.2-Diphenylhydrazlna 
Dlsulfocoa 
fndrin 
Endosulfan 

anchracena 

Dlnicrobanzmu (naCA) 

3x10' 

7x10' 

7 . S X 1 0 "  
axlo-' 

4X1~'L 

Sxlo-s 

1x10-' 

k10" 
3x10.' 
2x10' 
2x10'4 

1x10-J 

~~10'4 
2x104 
2x104 

4xlW' 
4x10' 
ox100 
4xlO" 
Ixlo-' 

5x10-* 
Sxlo-' 

9x10'' 

4x10'5 
iX1rs 
2x10" 
2x10-3 

7x10'' 
7x10'' 

5x10" 

3x10' 

7~10'~ 

3x10'' 

17 
33 
5 
G 
20 

33 
33  
48 

5 

4 

4a 

oa 
5 
5 
4 

4 

19 
13 
4 

4 
1 
4 
4 
21 

4 
5.50 

7 
5 
o 

5 
4 
32 
4 

1 . 2 3 ~ 1 0 ~  6 

4x10° 6 
7 . 9 ~ 1 0 '  6 

2.80~10'. 34 
5 .  sx1oJ~2o'c) 6 

a. 520x103 6 
2.250~10~ 6 
3.500~10'  6 
6 .  30xlOJ(20'C) 2 
2.Ox10' 

4 . 6 x l d  

2.8xld 
1.9 5x10- ' 
8.96x102 

2.7xld 

2.5~10' 

1 .6x10" 

S1ighCly 
5.9xioz 

Solubl. 
8.17~10' 
4.32xld 
1.26x10' 
4. 7xloz 
2.9XlS 

5.6xld 
2. laxloz 
3x10' 
4.3lxlO' 
3.51~10' 

1.84xld 
Insolubl. 
2.5xlV' 
5 .  3x10" 

6 

6 
34 

6 
6 
6 

6 

6 
26 
2 

1 
2 
1 
6 
27 

6 
6 
51 

6 
6 

6 
2 

5 1  
5 1  
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H W T H - W E D  LEVELS AND SDWIIILITIES 
FOR CONSTITUENTS OF CONCERN lN OELISTINC PFlITIONS 

November 1989 

Solubili cy 
(mdl) 

HBL (in HiO 
CAS N O .  Comuound (mc/l) R e €  at 25  C) Ref. 

LO6 89 8 

LOO 41 4 
60 29 7 

106 93 4 
75 21 8 

206 44 0 
86  73 7 
64 18 6 

765 36  4 
76 44 8 

024 57 3 

87 82 1 
118 74 1 

87 68 3 
77 47 4 

67 72 1 
70 30 4 
102 01 2 

7 6  90 8 

1783 06  I 

193 39 5 
7 8  8 3  1 
78 59 1 

' 4 3 9  92 1 
58 09 9 

108 31 6 
123 33  1 

7439 97 6 
126 98 7 

6752 77 5 

Epichlorohydrin 

Echyl benzene 
Echyl ether 
Ethylene dibromide 
Ethylene oxid. 

Fluoranthene 
Fluorene 
Formic acid 
Clycidylaldehyde 
Heptachlor 

Heptachlor epoxid. (alpha, 

Hcxabronobenzene 
Hexachlorobenzene 
Hexachlorobucadieru 
Hexachlorocyclopen~adiene 

Hexachloroechme 
Hexachlorophene 
Hydrlz ine 
Hydrocyanic acid (hydrogen 

Hydrogen rulfid. 

Indeno(l,2,3,cd)pyrene 
Isobucanol 
Isophorone 
h a d  
Lindane (g--HCH) 

(l-Chloro-2,3-epoxypropane) 

beta, gamma isomers) 

cyanid.) 

Halcic anhydride 
Maleic hydrazide 
Mercury 
Hechecrylonicrile 
Hechomyl 

Ireaanenc 

7x10;' 
2x10 

Technique 

5x10-5 
1x10-4 

2x104 
2~10'~ 

1x10-* 
~ 0 ' ~  

2x104 

2x104 

2x10'' 

3x10" 
1x10-2 
LXlO-5 

7x10" 
1x10-1 

2x10'4 
LxlO' 

2x10'4 

4x100 
2x10' 
2x104 
4x10-1 

7x10' 

7x10-' 

5~10~' 

9xlO-' 
5x1V2 

9x10" 

lr8 6.0xl0' 

48 1.52~10~ 
4 6 . 0 5 ~ 1 0 '  

48 4.3xrd 
12 1.ox10' 

28 2.65~10-' 
2 5 . 1 3  1.7~10' 
4 
4 

r.3 

48 
4 
5 
5 
4 

5 
4 
5 

4 
4 

25 
4 

52 
32 
33 

4 
4 
32 
4 
4 

8 . 1 ~ 1 0 5  
>1x10' 
1.8XlO'' 

3.5~10-' 

6.0~10" 
I. 5x10" 
1.8x100 

5.ox10' 
Oxlo-' 
>lXlO* 

4 . 1 3 x d  

5.3~10" 
7 . 6 ~ 1 0 '  
1.20xlO' 

7.8~10' 

Soluble 
Soluble 

2.5~10' 
5.8~10' 

6 

6 
31 ,2  

6 
6 

6 
6 
6 
6 
6 

6 

6 
6 

26 

6 
6 
6 

6 

6 
3 

36 

51 

2 
2 

34 
2 
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APPENDIX B 

ORGANIC E M I S S I O N  CALCULATIONS 
FOR 242-A EVAPORATOR ORGANIC CONSTITUENTS 
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Appendix B contains vapor-liquid equilibrium and mass balance 
calculations, performed by Westinghouse Environmental and Geotechnical 
Services, Inc., used to estimate the quantity of emissions of volatile organic 
compounds from the 242-A Evaporator vessel vent. 
Appendix 3F of the 242-A Evaporator Dangerous Waste Permit Application, 
Revision 0 (DOE-RL 1992). 

Appendix B was included as 

Appendix B contains: 

- Calculations of concentrations and emissions from average, maximum and 
10 X maximum concentrations of constituents in the process condensate 

- Calculations of maximum concentration of the constituent in the feed 
stream so that 3.0 lb/hr is not exceeded in the vessel vent 

- Calculations of maximum concentration of the constituent in the feed 
stream to ensure the slurry product is acceptable for land disposal. 

Calculations were performed for the following constituents: 

Acetone 
Benzyl Alcohol 
Butanal 
1-Butanol 
2-Butanone 
2-Butoxyethanol 
3,s-Dimethylpyridine 
Ethoxytriethylene glycol 
2-Hexanone 
Hexone (Methyl Isobutyl Ketone) 
2-Pentanone 
Phenol 
2-Propanol 
Pyr i d i ne 
Tetrahyrofuran 
Tetradecane 
Tri butyl Phosphate 
Tridecane 

8-2 
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3.1332 
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3.43E2 
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... 

... 

... 

... 

8.016EO 
8.31380 
8.62280 
8.942E0 
9.274E0 
9.618EO 
9.97510 
1.034E1 
1.073E1 
1.113E1 
1.154E1 

3.061E-1 
3.7818-1 
4.6328-1 
5.6321- 1 
6.7991-1 
8.153E-1 
9.714E-1 
1.15EO 
1.355E0 
1.587E0 
1.849E0 

1.83E-7 
1.83E-7 
1.83E-7 
1.8313-7 
1.833-7 
1.83E-7 
1.838-7 
1.831-7 
1.83E-7 
1.83E-7 
1.83E-7 

3.143E-2 
4.212E-2 
5.584E-2 
7.3273-2 
9.5221-2 
1.2263-1 
1.565E-1 
1.98E-1 
2.48713-1 
3.099E- 1 
3.8348- 1 

1.429E-5 
1.365E-5 
1.3093-5 
1.258B-5 
1.212E-5 
1.17E-5 
1.1333-5 
1.1E-5 
1.07E-5 
1.0431-5 
1.0181-5 

A : .......................... >. ................................................. ; ................................ 

+cet'oney;lurrELim;is 9.) LDR 4 ' 
T- 
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d € 
Temp. (K) alpha epsilon 

298 -9.953-01 6.22E-01 
333 -7.55E-01 5.83E-01 
373 -4.20E-01 5.17E-01 

O( =7.680E-)(T)-3.295E+O 
6 =-1.410E-3(T)+l.O45E+O 
f =-4.410E-3(T)+1.891E+O 

c4 6 
Temp. (K) alpha epsilon 

288 -1.082E+00' 6.3843-01 
303 -9.668E-01 6.173E-01 
318 -8.5153-01 5.9613-01 
333 -7.3633-01 5.750E-01 
348 -6.210E-01 5.538E-01 

Y 
zeta 

5.58E-01 
4.60E-01 
Z.30E-01 

ca 4 
I ?  K zeta 

6.2043-01 3.476E+00 
5.543E-01 3.433E+00 
4.8813-01 3.391Ec00 
4.2203-01 3.349Ec00 
3.5583-01 3.307E+00 

Temp. (K) Alphaa theta e 
298 7.60E-01 -6.30E-01 
333 6.80E-01 -4.40E-01 
373 6.17E-01 -2.80E-01 

O( =-1.900E-3(T)+1.321E+O 
8 =4.651E-3(T)-2.007E+O 

a0 
e 03 

o( 

'3 & YL 
Temp. (K) alpha theta 

288 7.739E-01 -6.670E-01 6.786E-01 4.771E+00 
303 7.4543-01 -5.972E-01 6.601E-01 4.5723+00 
318 7.169E-01 -5.275E-01 6.4163-01 4.3813+00 
333 6.884E-01 -4.577E-01 6.230E-01 4.1983+00 
348 6.5993-01 -3.880E-01 6.045E-01 4.023E+00 
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Be* yl ,A IccLo/ 

' m  Z u 3  

,.Temp * ( K ) .............. ..b".. ................... .: ..... & . . . . .  

288 2.9901+03 4.7713+00 
303 2.7133+03 4.5723+00 
318 2.4613+03 4.3813+00 
333 2.2331+03 4.1983+00 

................ 3 48 " ........... 2 - 026E+O 3 ........e .:o ?.!.E+!! .... 

................ - 

_ .  ... . . . . .  

A i t  

5.1453-04 
5.5303-04 
5.9403-04 
6.3733-04 
6.8303-04 

....................... ...... 

4 1 .  

5.6943-01 
5.9453-01 
6.2023-01 
6.4723-01 
6.7523-01 

..... . .  
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288 2.990E+03 2.9903+03 
303 2.7133+03 2.713E+03 
318 2.4613+03 2.461E+03 
333 2.2333+03 2.233E+03 
348 2.0263+03 2.0263+03 

.................... 

.................... 

...................... 

................... 

. . .  
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. .  x = / ; c .  L:7/ - . ; .  - . ; 

L O . 2  ; P,= .$, 0 . .  i w p = -  7. 0 9 w  
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r5838 i : vpe = -a,  ??TI  VPD = - 1. 33303 
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5. I r L 3  X I 0  : 
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2.099 rpL' i 

- 3  1 
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& n  *\,/ / 4 1 ' o L o l  
. ------i--- - 

............. ̂ ..............I ...... \. .................... ~ ur+ .... ~ ....... p x 1 5 ~ . . .  

-fk .. ; 
........ ~~ ........ 

2 dn.-y&c.rf L ; 1'11 

. . . .  . . . .  . .  . .  

............ .............................. 

. . . . . .  

... ., ...................... .................. g= .... ?.%..?& ....................................................................... 

?t : =  7j-O Grc) x I ; . .  = - ' q  

..... LF)' t- F> 

t i l  32r b m  
MY 

i GF) : ...................................... 
Temp.(K) Yl(ave) Yl(max) Yl(1Omax) 

288 3.3893-10 5.083E-10 5.0833-09 
303 1.139E-09 1.7083-09 1.708E-08 
318 3.344E-09 5.015E-09 5.0153-08 

..................................... ...... 333 8.7223-09 1.308E-08 1.3083-07 
348 2.0513-08 3.0761-08 3.0763-07 . .  

. !  
. -. . . . . . . . . . . . . . . . . . .  - . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  . .  
......... ................ ................................................ .......................... ................................................ ' 

. .  

. . . . . . . . . . . . . . . . .  . .  
. .  . .  . .  . .  . . . . . . .  . . . . . . . .  

. . . . . . . . . . . . . . . . . .  ; .  . . . .  : .................. :. . . . . . . .  . , : . ,  . .  . .  
. . . . . . . . . . . . . . . . . .  . . . . . .  . . .  ..................... .............. ............................... - - - - .  

. . .  . .  . .  
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G;vw i C - / O P  &-e.- Th,.,! -{e = /ro 7zz: ft ' 
;[-COO &~,,*rc = L " U G  

......................... 8 ...................................................... ' .......................... ' .......................... > ..................... . .  
. . .  

Enjlrl*-s +; J ' J J J ~ ~ ~  , ~11cii: 

. .  
t i s  8 &.J A1oL.I 

....... ( igu2+.&...):( y;> ..... = ............................................................. ; k r  j 

k*/ 9S''cy : 
.;Benzyl Alcoh 1 C 100 Emissio (xl=ave) 

T- x l x  Emissiondg- ; 
.... 2.88E2 2E-9 9.353E-7 ...................... .......... , .................... 

3.03E2 2E-9 2.987E-6 
3.18112 2E-9 8.3553-6 
3.33E2 2E-9 2.081E-5 
3.4832 2E-9 4.682E-5 

........................................................................... - ........................................................................... 
8kBenzyl Alcthpl t-100 Emissi (xl=max): 

T- xl- Emissionsw- : 
2.88B2 3E-9 1.403E-6 
3.0332 3E-9 4.481E-6 
3.18E2 3E-9 1.2538-5 
3.33B2 3E-9 3.122E-5 
3.48112 3E-9 7.0233-5 

............. , .......................... , ....................... 

.............................................. 

. .  

....................... 4 ............................. . . . . . . . . . . . . .  

T- 
2.88E2 3E-8 1.403E-5 
3.03E2 3E-8 4.488-5 
3.1832 3E-8 1.253E-4 

-3.33112 3E-8 3.121E-4 
3.48E2 3E-8 7.0228-4 

. . . .  
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* f  .kBenzyl k.:cahv, Slurry x y o r  Phase-tple Pract$m5 
01- xl ' Pt- vl- 

2.9832 
3.0332 
3.0832 
3.1332 
3.1832 
3.2332 
3.2832 
3.3332 
3.3832 
3.43E2 
3.4832 

2.79333 1.3783-4 
2.70333 2.09934 
2.61733 3.149E-4 
2.534E3 4.6563-4 
2.45383 6.7923-4 
2.37433 9.778E-4 
2.299E3 1.393-3 
2.22533 1.953E-3 
2.15433 2.7123-3 
2.085E3 3.7243-3 
2.01933 5.0613-3 

1.673-7 
1.673-7 
1.673-7 
1.673-7 
1.673-7 
1.673-7 
1.673-7 
1.67E-7 
1.673-7 
1.672-7 
1.673-7 

3,1433-2 
4.2123-2 
5.5843-2 
7.327E-2 
9.521E-2 
1 ,. 2263-1 
1 I 5653- 1 
1.983-1 
2.487E-1 
3,0993- 1 
3.8341-1 

2;0453-6 
2.253-6 
2.4641-6 
2.6891-6 
2.9223-6 
3.1633-6 
3.4113-6 
3.664E-6 
3.9233-6 
4.1858-6 
4.45E-6 

Concentration ( 

3.03EZ 2.25E-6 1.3531 
3.08E2 2.4643-6 1.47931 
3.13E2 
3.1832 

2.6893-6 1.61431 
2.9223-6 1.75431 

3.2332 . 3.163E-6 1.89831 
3.2832 3.4113-6 2.04731 
3.3312 3.664E-6 2.231 
3.38E2 3.923E-6 2.35531 
3.4332 4.185E-6 2.51231 
3.4832 4.45E-6 2.67131 

1 EO 
1 EO 
130 
1 EO 
1EO . 
130 
1 EO 
1 EO 
1 EO 
1 EO 

- 
B -34 

. . . . . . . . . . . .. . . . . . . . 

111) . . . . . . . 



WHC-SD-WM-ES-380 Rev 0 
Bui-arta i 

I.* p" = d .  - 
.................... - ...................... 

cJ,- Ccr, - i 
................ - ....................... 
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......................................... .. ......................... .................... 
. . . .  
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lz- c - H  " 'i = FMt& = Brtyra lA44d4  
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bLrtam\ 

2.88E2 1E-1 
3.03E2 1E-1 
3.1882 1E-1 
3.33E2 1E-1 
3.48E2 1E-1 

*k L Z l  
T- A21- xl- VIL Vzxd 

QE-9 6.155E1 1EO 
9E-9 6.895E1 1EO 
9E-9 7.723E1 1EO 
9E-9 8.651E1 1EO 
9E-9 9.69111 1EO 

n u  XI- V I I I '  v2- 'bJ T- % AZI- 
2.88E2 1E-1 1.9E-7 6.155El 1EO 
3.03E2 1E-1 1.9E-7 6.894E1 1EO 
3.18E2 1E-1 1.9E-7 7.72331 1EO 
3.3312 1E-1 1.9E-7 8.651E1 1EO 
3.48E2 1E-1 1.9E-7 9.691El 1EO 

A,, XI- vl- - 3 1  v2- XV 
T A21- 
2.88E2 1.3EO 9E-9 6.155E1 1EO 
3.0332 1.3EO 9E-9 6.895E1 1EO 
3.18E2 1.3EO 9E-9 7.723El 1EO 
3.33E2 1.3EO 9E-9 8.651E1 1EO 
3.48E2 1.3EO 9E-9 9.691El 1EO 

T- A21- xl- vl -ti v2- 
2.88E2 
3.03E2 
3.18E2 
3.33E2 
3.4832 

1.3EO 2.5E-7 6.15511 1EO 
1.3EO 2.58-7 6.89411 1EO 
1.3EO 2.5E-7 7.723E1 1EO 
1.3EO 2.5E-7 8.651E1 1EO 
1,3EO 2.5E-7 9.6931 1EO 
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Butanal Emmissions C nF 
Yl Emmissions 
5.0953-8 9.4E-5 

T L  VI& pl  

3.03E2 6.89531 1.8663-1 9E-9 1.158E-7 2.031E-4 
3.18E2 7.12331 3.497E-1 9E-9 2.4313-1 4.063E-4 
3.3332 8.65131 6.136E-1 9E-9 4.778E-7 7.6253-4 
3.48E2 9.691E1 1.019EO 9E-9 8.885E-7 1.357E-3 

_. 2.88E2 6.155E1 9.196E-2 9E-9 

4< Butanal Emmissions C-100 (Xl=tIEiX) I b4.- 
T VI- p l  '-' x l  Yl lylF m i s s i o n s  
2.8832 6.15531 9.196E-2 1.9E-8 1.0763-7 1.9843-4 

3.1832 7.72331 3.497E-1 1.9E-8 5.1333-1 8.577E-4 
3.33E2 8.65131 6.1363-1 1.9E-8 1.009E-6 1.61E-3 
3.4832 9.69131 1.019EO 1.9E-8 1.876E-6 2.8643-3 

3.03E2 6.895E1 1.8663-1 1.9E-8 2.445~-7 4 . 2 8 8 ~ 4  

Butanal Emmi ions C-1 0 xl-maxlO)HF Ib A. 
Y1 r F  m i s s i o n s  
1.0753-6 1.9843-3 

T L  V l A  pl  ""( - X l  
2.88E2 6.15531 9.196E-2 1.9E-7 

3.1832 7.72331 3.4973-1 1.9E-7 5.1333-6 8.577E-3 
3.3332 8.651E1 6.136E-1 1.9E-7 1.0093-5 1.61E-2 
3,4832 9.691E1 1.019EO 1.9E-7 1.8763-5 2.864E-2 

3.0332 6.894E1 1.866E-1 1.9E-7 2 . 4 4 5 ~ 6  4.2a8~-3 
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"lF vl- 
,KButanal Slurr Vapor Fraction 

T " 1 4  P1 b-cf .,I Pt b**\ 
2 . 9 8 1 2  
3 .03E2 
3 .08E2 
3.13E2 
3 .18E2 
3.23E2 
3 .28E2 

,,, 3 . 3  3E2 
3 . 3 8 3 2  
3.43E2 
3 . 4 8 3 2  

..... 
6 . 6 3 8 3 1  
6 . 8 9 4 E 1  
7 . 1 6 E 1  
7 .436E1 
7 . 7 2 3 3 1  
8 . 0 2 l E l  
8 . 3 3 E 1  
8 .651E1 
8 . 9 8 4 E 1  
9 .331E1 
9 .69E1 

1 .488E-1  2 .  SE-7 
1 . 8 6 6 3 - 1  2.5E-7 
2.32E-1 2 .  SE-7 
2 .8593-1  2 .  SE-7 
3 . 4 9 7 1 - 1  2.5E-7 
4.247E-1 2.5E-7 
5.121E-1 2 .53-7  
6 .1363-1  2.5E-7 
7.307E-1 2.5E-7 
8.651E-1 2 .  SE-7 
1.019EO 2 .  SE-7 

3.143E-2 i . 8 5 7 E - 5  
4.2123-2 7 .6361-5  
5 .5843-2  7.435E-5 ' 

9.5223-2  7 .0913-5  
1 . 2 2 6 3 - 1  6.946E-5 
1.5653-1 6.816E-5 
1 .98E-1  6.701E-5 
2 .4873-1  6.6E-5 
3 .0993-1  6.512E-5 
3 .8343-1  6.437E-5 

7 . 3 2 a ~ - 2  7.2543-5 

.... " 

T 
2 .9832 7 .857E-5  3 .14532 
3 .0332 7 .6363-5  3 .056E2 
3.08E2 7.435E-5 2 . 9 7 6 3 2  
3 .13E2 7 .2543-5  2 .90432 
3.18E2 7 .092E-5  2.838E2 
3 . 2 3 3 2  6 .9463-5  2 .7832 
3.28E2 6.816E-5 2 . 7 2 8 3 2  
3.33E2 6 .7013-5  2 .68232 
3.38E2 6.6E-5 2.642E2 
3 .4332 6.5123-5 2 .60732 
3 .4832 6.437E-5 2.576E2 

1EO 
1EO 
1EO 
1EO 
1EO 
1EO 
1EO 
1EO 
1EO 
1EO 
1EO 

... 

.... 

..... 

. . . .  . . . . . . . . . . .  
. . .  . . . .  . . . . . . . .  

. .  

.................................................................................................... .i ..................................................... ........................ 
. .  

. .  

. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - 
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1 - 4 Y ; 1 - m v \ a  WHC-SD-WM-ES-380 Rev 0 

DESIGN ANALYSIS 

4.44431 1.2763-2 4.5693-6 2.593-6 4.673-3 
4.59331 3.363-2 4.569E-6 7.0513-6 1.2113-2 
4.74731 7.9493-2 4.5693-6 1.7241-5 2.8293-2 

' 3.4832 4.90731 1.713E-1 4.5693-6 3.841E-5 6.029E-2 
. .  ~ . . .  

I ........................ ; .......................... j ........................... ..... - ................... i .......................... ; ....__...__.__..,..,._.(_. i ....................... 

T xl yl n F  Emmissions 
1 I q "  

2.8832 4.293E1 4.2823-3 2.943-5 5.4053-6 1.025E-2 

3.1832 4.58631 3.363-2 2.943-5 4.533-5 7.7813-2 
3.3332 4.73931 7.9493-2 2.943-5 1.1083-4 1.8173-1 
3.4832 4.89831 1.713E-1 2.943-5 2.4673-4 3.8733-1 

.... 3. 0332 4.43731 1.2763-2 2.943-5 1.6643-5 33-2 

Butanol C 10 EmmissionfJxl=maxlO~F ,/= w.- 
T vl pl xl Yl Emmissions 
2.8832 4.22731 4.282E-3 2.94E-4 5.3221-5 1.0093-1 
3.03E2 4.36531 1.2763-2 2.943-4 1.6373-4 2.9523-1 
3.18E2 4.50731 3.363-2 2.943-4 4.4523-4 7.6483-1 
3.3332 4.65431 7.949E-2 2.943-4 1.0883-3 1.78430 
3.4832 4.805E1 1.7133-1 2.943-4 2.423-3 3.79930 

. . . - . . . . . . . . . . . . . . . . . . , . . . . .. . .. . . .. . . . . -. . . . . 
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1 -  :)fl-Cw WHC-SD-WM-ES-380 I .-- 

. .  - .  . 
.k Butanol SlurryLVapor Fraction m~ n F  

T V I  ' rJ1 k- xl P t  b*' Y 1- 
2.9832 
3.0332 

. 3.0832 
3.1332 
3.1832 
3.2332 
3.2832 
3.3332 

' 3.3832 
3.4332 
3.4832 

. .  

................... 

................... 

.................... 

. -  
4.39631 
4.44531 
4.49431 
4.54431 
4.59431 
4.64531 
4.69631 
4.74931 
4.80131 
4.85431 
4.90831 

- -  
8. 996E-3 
1.276E-2 

2.4643-2 
3.363-2 
4.5278-2 
6.0313-2 
7.9493-2 
1.0373-1 
1.3393-1 
1.7133-1 

1.7a4~-2 

1.2153-6 
1.2153-6 
1.2153-6 
1.2153-6 
1.2153-6 
1.2153-6 
1.2153-6 
1.215E-6 
1.2153-6 
1.2153-6 
1.2153-6 

3.1433-2 
4.2123-2 
5.5848-2 
7.3273-2 
9.5228-2 
1.2263-1 
1.5653-1 
1.983-1 
2.4873-1 
3.0993-1 
3.8343-1 

i. 5293-5 
1.6363-5 
1.7452-5 
1.8563- 5 
1.9693-5 
2.084E-5 
2.23-5 
2.3163-5 
2.4 32E-5 
2.5493-5 
2.6653-5 

,kButanol Sluiry L i r n ; ; s - ~ p ~ ~ l )  
T vl 
2.9832 
3.0332 
3.0832 

.... 3 . 1332 
3.1832 
3.23E2 
3.2832 
3.3332 
3.3832 

..... 3.4332 
3.4832 

1- 

1.5293-5 
1.6363-5 
1.7453-5 
1.8563-5 
1.9693-5 
2.0843-5 
2.23-5 
2.3163-5 
2.4323-5 
2.5493-5 
2.6653-5 

6;2931 
6.72931 
7.17931 
7.63831 
8.10331 
8.57531 
9.0531 
9.52831 
1.00132 
1.04932 
1.09632 

LDR @ 
SEO 
5EO 
530 

530 
530 
5E0 
530 
530 
530 .............._..... ........ 
530 

530 ........................... ....... 

....... 

...... 

...... 

.. _ _  .............. - .......................................................... ......... 
+ q cc , ; 
. . . . . . . . .  . . .  

it? 

. . .  . . . . . . . . . .  
................... < ................................................. ; .................... 

. . .  . .  
. . . .  . . .  . . .  

. . .  . .  
. .  . .  

I ,  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . .  . .  . .  
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DESIGN ANALYSIS 

I 

F 

'..' 3.0332 2.88431 1.513-1 l.lE-8 4.793-8 

Yl /r7 
2.13 1E-8 

T L  Vl 
2.8832 2.65231 7.3033-2 l.lE-8 

3.1832 3.13631 2.8823-1 1.1E-8 9.9423-8 

3.4832 3.70731 8.6533-1 1.13-8 3.5283-7 
3.3312 3.409E1 5.1413-1 l.lE-8 1.9283-7 

'%e 
Emmi s s ions 
3.932E-5 
8.4013-5 
1.6613-4 
3.0773-4 
5.3883-4 

.. j ............................................................................... : .............................................. 

*I.( Butanone C 10 Emmissi ns (xl=max)H 
T vl =%-- pl xl 
2.8832 2.65231 7.3033-2 33-8 

.. 3.03E2 2.88431 1.513-1 33-8 
3.1832 3.13631 2.8823-1 33-8 
3.3332 3.40931 5.1413-1 33-8 
3.4832 3.707E1 8.6533-1 3E-8 

. . .  
. .  

. .  ............... ........................................................................................... ................ 

5.8123-8 1.0723-4 
1.3063-7 2.2913-4 
2.7123-7 4.53133-4 
5.2593-7 8.3923-4 
9.6233-7 1.4693-3 . .  

. .  
..........I .......................... > ................... 

(xl=maxlO)F . I + / , ,  
xl /* y 1 6  m i s s i o n s  

2.65231 7.3033-2 33-7 5.8123-7 1.0723-3 
T 
2.8832 
3.0332 2.88431 1.513-1 33-7 1.3063-6 2.2913-3 
3.1832 3.13631 2.8823-1 33-7 2.7123-6 4.5313-3 
3.3332 3.40931 5.141E-1 33-7 5.2593-6 8.3923-3 
3.48E2 3.707E1 8.6533-1 33-7 9.6233-6 1.4693-2 

OK 

L 
. . . . . . . . . . . . . . . .  . . .  

. . . .  . .  . . .  . . . .  
. < .. ..................................................... > ................... 

. .  . .  . .  . .  
. .  . .  . .  . .  

. .  
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WHC-SD-WM-ES-380 Rev 0 a-puta- 

. . . . . . . . .  . . . . . .  . . . . . . . .  . .  

/*F .T p1 rs xl P t  hrJ Y 1- 
.K B u t a n o n ~ l S l u r r y 6 ; v a p o r  p a c t i o n  A,= 

2 . 9 8 3 2  2 .80531 1 . 1 9 7 3 - 1  1 . 8 7 3 - 7  3 .1433-2  1 . 9 9 6 3 - 5  
3 . 0 3 3 2  2 . 8 8 4 3 1  1 . 5 1 3 - 1  1 . 8 7 3 - 7  4 .2123-2  1 . 9 3 3 3 - 5  

..' 3 . 0 8 3 2  2 . 9 6 5 1 1  1 . 8 8 8 3 - 1  1 . 8 7 3 - 7  5 .5843-2  1 .8753-5  
3 . 1 3 3 2  3 . 0 4 9 3 1  2 . 3 4 2 3 - 1  1 .873-7  7 .3273-2  1 .8233-5  
3 . 1 8 3 2  3 . 1 3 6 3 1  2 . 8 8 2 3 - 1  1 . 8 7 3 - 7  9 .5223-2  1 .7753-5  
3 . 2 3 3 2  3 . 2 2 4 3 1  3 . 5 2 3 - 1  1 .873-7  1 . 2 2 6 3 - 1  1 . 7 3 1 3 - 5  
3 . 2 8 3 2  3 . 3 1 5 3 1  4 . 2 6 8 3 - 1 .  1 .873-7  1 . 5 6 5 3 - 1  1 .6913-5  

... 3 . 3 3 3 2  3 . 4 0 9 3 1  5 .1413-1  1 . 8 7 3 - 7  1 . 9 8 3 - 1  1 . 6 5 5 3 - 5  
3.3832 3 . 5 0 6 3 1  6 . 1 5 2 3 - 1  1 . 8 7 1 - 7  2.487E-1 1 .6223-5  
3 . 4 3 3 2  3 . 6 0 5 3 1  7 . 3 1 7 3 - 1  1 . 8 7 3 - 7  3 .0993-1  1 . 5 9 2 3 - 5  
3 . 4 8 3 2  3 .70731 8 . 6 5 3 3 - 1  1 . 8 7 3 - 7  3 . 8 3 4 3 - 1  1 . 5 6 4 3 - 5  

. . .  . . . .  
. .  

.............. - .................................................................................................................... ; ................... 

.......... 

.......... 

.... .............. 

........ 

% B u t a n o n e  S l u r r y  
T Y l  /fF 
2.9832 1 . 9 9 6 ~ 5  7 . 9 9 1 3 1  
3 .0332 1 . 9 3 3 1 - 5  7 . 7 3 7 3 1  
3 .0832 1 . 8 7 5 3 - 5  7 . 5 0 6 3 1  
3 .1332 1 .823E-5  7 . 2 9 6 3 1  
3.1832 1 . 7 7 5 3 - 5  7 . 1 0 4 3 1  
3 .2332 1 . 7 3 1 3 - 5  6 . 9 2 9 3 1  
3 .2832 1 . 6 9 1 3 - 5  6 . 7 7 1 1  
3 .3332 1 . 6 5 5 3 - 5  6 . 6 2 5 3 1  
3 .3832 1 . 6 2 2 3 - 5  6 . 4 9 2 3 1  
3 .4332 1 . 5 9 2 3 - 5  6 . 3 7 2 3 1  
3 .4832 1 . 5 6 4 3 - 5  6 . 2 6 2 3 1  

L D R A  i 
7.5.E-1 
7 .53-1  
7 . 5 3 - 1  , . S E - l  
7 . 5 3 - 1  
7 . 5 3 - 1  
7 . 5 3 - 1  
7 . 5 3 - 1  
7 . 5 3 - 1  7. 5E-1 
7 . 5 3 - 1  

.............. ; ................... 
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(7) k Tbsllngboun G8obchdc.l InrlronmenW Senlcea, bo. 

DESIGN ANALYSIS 

. -  

2.8832 7.27432 1.228E-3 5.68-8 5.0033-8 1.513E-4 
3.0332 6.9132 3.162E-3 5.63-8 1.2243-7 3.518E-4 
3.1812 6.56432 7.4463-3 5.63-8 2.7373-7 7.49913-4 
3.3332 6.23532 l.623E-2 5.63-8 5.6693-7 1.4833-3 
3.4832 5.92332 3.3093-2 5.63-8 1.0983-6 2.7483-3 

........ 

.. - ......................... ~ .................... " ............................. 

.......... 

.......... 

.......... 

......... 

.......... 

. .  

,k 2-ButoxZ;thanqt: C 
T 
2.8832 7.27432 
3.0332 6.91E2 
3.18E2 6.564E2 
3.3332 6.235E2 
3.48E2 5.923E2 

-100 $missions (x&=max) +L- 
p 1 z  xl M Yl /*r Emissions 
1.228E-3 l.4E-7 1.2513-7 3.783E-4 
3.1623-3 1.4E-7 3.0593-7 8.794E-4 
7.446E-3 1.4E-7 6.8433-7 1.8751-3 
1.6233-2 1.4E-7 1.4173-6 3.1073-3 ................... 
3.309E-2 1.4E-7 2.7443-6 6.8693-3 

. .  . .  . . .  
. .  

. .  

Emissions 
2.8832 7.26532 1.228E-3 1.43-6 1.2491-6 3.7781-3 
3.0332 6.90132 3.1623-3 1.4E-6 3.0553-6 8.7843-3 
3.18E2 6.55632 7.446E-3 1.4E-6 6.835E-6 1.8723-2 
3.33E2 6.22832 1.6233-2 1.4E-6 1.4163-5 3.703E-2 
3.4882 5.916E2. 3.3093-2 1.4E-6 2.7411-5 6.8613-2 

. .  
. .  

. .  

. -. ......................................... 

............................................................................. < .. .................................................... ; ....................... 
. . . .  . .  

. . . . .  . .  . .  
. . .  . . :  . . . . . . . . .  

. .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  - ............. -. ........... . .  
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DESIGN ANALYSIS 

2-Butoxyethanol Slurry Vapor Phase Mol Fraction 
T-vl- pl- xl- Pt- yl- 
2.9832 7.02932 2.3323-3 1.523-7 3.1431-2 7.9258-6 
3.0332 6.90912 3.1623-3 1.523-7 4.2123-2 7.8843-6 
3.0832 6.79232 4.2463-3 1.523-7 5.5843-2 7.853-6 
3.1332 6.67732 5.6483-3 1.523-7 7.327E-2 7.8233-6 
3.18E2 6.56332 7.4463-3 1.523-7 9.5223-2 7.8023-6 
3.2332 6.45232 9.7333-3 1.523-7 1.2263-1 7.7863-6 
3.2832 6.34332 1.2623-2 1.528-7 1.5653-1 7.7753-6 
3.33132 6.23532 1.6238-2 1.523-7 1.983-1 7.7693-6 
3.3832 6.12932 2.0733-2 1.523-7 2.4873-1 7.7663-6 
3.4332 6.02532 2.6288-2 1.523-7 3.0993-1 7.7673-6 
3.4832 5.92332 3.3093-2 1.523-7 3.8343-1 7.7713-6 

.. .. . .. ... . . . .. . . ... . . . .. . . . . .. . . . .. . . . . .. . .. .. . .... . ... .. . .... . .___ . . , ,._. .. ._. ..._. , .. , .... ........... ... . . . .. .. . . . . . . . . ... .. .. . 
2-Butoxyethanol Slurry Limits (mg/l)' 

T- vl- Cc-HB. 
2.9812 7.9253-6 
3.0332 7.8843-6 
3.0832 7.853-6 
3.1332 7.8233-6 
3.1832 7.8023-6 
3.2332 7.7863-6 
3.2832 7.7753-6 
3.3332 7.7693-6 
3.3832 7.766E-6 
3.4332 7.7673-6 
3.4832 7.7713-6 

~~ 

5.231 
5.17331 
5.15131 
5.13331 
5.11931 
5.10931 
5.10231 
5.09731 
5.09531 
5.09631 
5.09831 

~~ ~ 

130 
1EO 
130 
1 EO 
130 
130 
130 
130 
130 
130 
130 

.... ..................................... ....... i ............... .- ....... 

. . . . .  . . .  . . . . . . . . 
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: - k ,  
................................................ 

..................... - ................ 
L g=a; = 11 

rq9) - P 

ct 
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. . . . . . . . .  

. .  

................ ................... 
2.8832 31-9 1.457E-8 6.962E-9 2.63230 3.25331 
3.0332 33-9 1.457E-8 6.9623-9 2.63230 3.25331 
3.1832 33-9 1.4573-8 6.9623-9 2.63230 3.25331 
3.33E2 33-9 1.457E-8 6.9623-9 2.63230 3.25331 
3.48E2 3E-9 1.457E-8 6.9621-9 2.63230 3.25331 .. ................................................................. ............................. 

- \Ze,5-Dirnethylp r id ine  Act'ivity Coeffeceint Infognation 
............ ........... 018 '* U 1 8 7 h  U718- P 1 8 L  V1R v1 81 

3.3283-9 3.17730 2.0323-1 4.0433-1 9.30510 3.02732 
3.3281-9 330 2.1981-1 4.706E-1 9.93630 3.23232 
3.328E-9 2.84930 2.3613-1 5.329E-1 1.04131 3.38532 
3.328E-9 2.71730 2.523-1 5.9063-1 1.07431 3.49232 
3.328E-9 2.60310 2.674E-1 6.435E-1 1.09531 3.563E2 

................... 

.................... 

.................. 

.................. 

...... ....... 
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4.000E+02 2.763E-01 
4.1503+02 4.411E-01 
4.3003+02 6.788E-01 
4.4503+02 l.O12E+OO 
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- .  

. .  
+3,5-Dimethy$yridine &l,OO. Ennnissiop (wl=ave)f 

T- V1 pl- x l  y l L  Emissions 
............ 2.8832 3.02732 1.913-3 3E-9 1.7353-9 4.7573-6 

4.4633-9 1. 633-5 3.0332 3.23232 4.6023-3 33-9 
3.1812 3.38532 1.02E-2 33-9 1.0363-8 2.5743-5 
3.33E2 3.49232 2.1063-2 3E-9 2.207E-8 5.2333-5 
3.4832 3.56332 4.083E-2 3E-9 4.3653-8 9.9053-5 

f' . .  

.................... - ............................................................................................................. 

2.8832 3.02732 1.91E-3 4E-9 2.3133-9 6.3433-6 
3.0332 3.23232 4.6023-3 4E-9 5.9513-9 1.5513-5 
3.1832 3.38532 1.023-2 4E-9 1.3823-8 3.4313-5 
3.3332 3.49232 2.1068-2 4E-9 2.9423-8 6.9788-5 
3.48E2 3.56332 4.0833-2 LE-9 5.823-8 1.3213-4 

.......... 

........... 

.......... 

... ........ 

.... ..... 

.......... ....................................................... >.. ...................... .................. 

T- Emissions 
2.8832 3.02732 1.91E-3 4E-8 
3.0332 3.232E2 4.6023-3 4E-8 
3.1832 ' 3.385E2 1.02E-2 4E-8 
3.3332 3.49232 2.1063-2 4E-8 
3.4832 3.56332 4.0833-2 4E-8 

2.3133-8 6.343E-5 
5.9513-8 1.5513-4 
1.382E-7 3.431E-4 
2.9421-7 6.9783-4 ............. 
5.823-7 1.3213-3 
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. . . . .  . . . . . . . .  . .  ~. . .  . . .  
...... 

ine S ) u p  Vapor ase no ion ,p' 
................ 5.9832 3.1732 3.4673-3 1.683-7 3.1433-2 5.8743-6 

T p l L  X I  I- Pt yl- ' 

. .  

............ 
3.0332 3.23232 4.602E-3 1.683-7 4.2123-2 5.9333-6 
3.0832 3.28832 6.0533-3 1.683-7 5.5843-2 989E-6 
.3.1332- 3.33932 7.8923-3 1.683-7 7.3273-2 %:0433-6 
3.1832 3.38532 1.023-2 1.68B-7 9.522B-2 6.0943-6 
3.2332 3.42532 1.3091-2 1.683-7 1.2263-1 6.1443-6 

3.3332 3.49232 2.1063-2 1.683-7 1.983-1 6.243-6 
3.3832 3.5282 2.6433-2 1.683-7 2.4873-1 6.2863-6 
3.6312 3.54332 3.2963-2 1.683-7 3.0993-1 6.3313-6 
3.4832 3.56332 4.0833-2 1.683-7 3.8343-1 6.3753-6 

..... ................ 3.2832 3.46132 1.6663-2 1.683-7 1.5653-1 6.1933-6 

. .  

........... ............................................................................................................... I 
L C c - a - n B d  

: ,/2,5-Dimethylp 'fdine S1 ry Limits ( /l) 
Yl 

. .  : T- 
i 2.9832 5.8743-6 3.49431 1EO 
' 3.0332 5.9331-6 3.52931 130 
: 3.0832 5.9893-6 3.56231 1EO 
j 3.1332 6.0433-6 3.59411 130 
i 3.1812 6.0941-6 3.62531 130 
i 3.2332 6.1443-6 3.65511 130 
i 3.2832 6.1933-6 3.68331 130 
: 3.3312 6.243-6 3.71131 130 
i 3.3832 6.2863-6 3.73931 130 
: 3.4312 6.3313-6 3.76631 130 I :  j 3.4832 6.3753-6 3.79231 130 
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c- ._ 
. . . .  i.8832 1.30;6'34 8.5143-6 8E-9 8.8973-10 4.0593-6 . . .  
................. 3.0332 1.13334 3.0353-5 83-9 2. 7513-9 1. 1933-5 ................ 

7.5453-9 .1173-5 ; , ' . . .  r" . 3.1832 9.82933 9.5953-5 83-9 
3.33B2 8.52733 2.7353-4 83-9 
3.4832 7.39733 7.1213-4 83-9 4.2143-8 1.5913-4 

1.8663-8 7.363-5 ' . "  ' 
. .  I 

. . . .  ( x l y )  .' 
Yl /H Emmissions . . 

..... ....................... 1.3353-9 6.0873-6 ;. 
3.0332 1.13334 3.0353-5 1.23-8 4.1263-9 1.7893-5 
3.1832 9.82933 9.5953-5 1.23-8 1.132B-8 4.6753-5 
3.3332 8.52633 2.7353-4 1.2E-8 2.7983-8 1.1043-4 
3.4832 7.39733 7.1213-4 1.23-8 6.3213-8 2.3863-4 . 

. .  . . . . .  . . .  
....................... i ..................................................... L ......................... i .......................... i .......................... i ...................... 

. . . .  . . . . . . . . . . . . . . . . . . . . .  
. . . .  . . . .  . . . . .  

. .  

' +Ethoxytriefiljyleneglyco~~-lOO kd#ons ( x l y l o )  idsk . 
...................... T- Vl pl- xl Yl Emmissions ........ 

I 2.8832 1.30434 8.5143-6 1.213-7 1.3433-8 6.1273-5 
I I . .  . 3.0332 1.131E4 3.0353-5 1.213-7 4.1543-8 1.8013-4 

3.1832 9.815E3 9.5953-5 1.213-7 1.143-7 4.708B-4 . .' 

3.3332 8.51533 2.7353-4 1.213-7 2.8183-7 1.112E-3 ' .  " 

3.0832 7.38833 7.1213-4 1.213-7 6.3673-7 2.4033-3 
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~ ~~~~ 

. .  . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  . . .  
. .  . .  

! . .  
. . . .  Ethoxytriethyleneglycol Slurry Vapo Phase t4 le Fraction 

T L v l -  p1- x l 2  P t k  yl-@Z=' 
' . 2.98E2 1.186E-4 2.0158-5 1.013-7 3.1433-2 7.6823-7 . . ' 

' 3.0332 1.131E-4 3.0353-5 1.013-7 4.2123-2 8.2343-7 ' . ' 

... .,... .. 3.0832 1.079E4 4.513-5 1.013-7 5.5843-2 8.8033-7 ........................ 
: . 3.1332 1.029E-4 6.6183-5 1.01E-7 7.3273-2 9.393-7 . . . .  : 
. .  3.1832 9.81733 9.5953-5 1.013-7 9.5213-2 9.8913-7 

3.2332 9.36333 1.3753-4 1.013-7 1.2263-1 1.0613-6 
3.2832 8.9333 1.9493-4 1.013-7 1.5653-1 1.1243-6 

' . 3.3332 8.51733 2.7353-4 1.013-7 1.983-1 1.1883-6 ' ' ' .......... 3.3832 8.12483 3.7983-4 1.013-7 2.4873-1 1.2533-6 ....................... 
3.4332 7.74833 5.2243-4 1.013-7 3.0993-1 1.3193-6 
3.4832 7.39E3 7.1213-4 1.013-7 3.8343-1 1.3863-6 . . .  

. . . . . . . .  . . . . . . . . . .  . .  
. .  . . .  

............ .................................. .._................. ....... riet&y&enegFlyqmw - 
Y1 

i 2.9832 7.6823-7 7.601EO 130 
j 3.0332 8.2343-7 8.14730 1EO 
j 3.0832 8.8033-7 8.71130 130 

......................... !.. 3.1332 9.393-7 9.29130 130 
i 3.1832 9.9913-7 9.88730 130 
i 3.2332 1.0613-6 1.0531 130 
i 3.2832 1.124E-6 1.11231 130 
j 3.3332 1.1883-6 1.17531 130 
i 3.3832 1.2533-6 1.2431 130 

i 3.4832 1.3863-6 1.37231 130 
........................ b. 3. 4332 1. 3193-6 1. 30631 130 

. . .  . . . . . . . . .  . .  
. .  

. -  
. .  , .  

. .  
i f  

. .  . .  . .  . . . . . . . . . . . . . . . . . . . .  
........ ......................... : ........................ ..,.............. ....... ............................. ..,.. ........................ . .  I '  . .  
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DESIGN ANALYSIS 

MIBK S l u r r y  Vapor Phaqe' Mol F r a c t i o n  
I 

x 1 L  P t  baCA 
3.1433-2 2 . 9 8 3 2  4 .30132 2 .6073-2  5.93-8 

._ 3 . 0 3 3 2  4 . 3 0 8 3 2  3 .4263-2  5.9E-8 4.2123-2 
3.0832 4.31532 4 .4543-2  5.93-8 5.5843-2 
3 . 1 3 3 2  4 .32232 5 .733-2  5.93-8 7.3273-2 
3 .18E2 4.33132 7 .2993-2  5.93-8 9.52bE-2 
3 .2332 4.337E2 9.2123-2 5.93-8 1 . 2 2 6 3 - 1  
3 . 2 8 3 2  4 .34432 1 . 1 5 2 3 - 1  5.93-8 1 .5653-1  

3 .3832 4 .35832 1 . 7 5 9 3 - 1  5.93-8 2 .4873-1  
3 . 4 3 3 2  4 .36532 2 . 1 4 8 3 - 1  5.93-8 3 .0993-1  
3 .4832 4.372E2 2 .6053-1  5.93-6 3 .8343-1  

1 ='I( " 1 1  p l  '-3 

... 3 . 3 3 3 2  4 .35132 1 . 4 2 9 3 - 1  5.93-8 1 . 9 8 3 - 1  

. .  

Y l  mf= 
2.1041-5 
2.0683-5 .. 
2.0313-5 
1.9943-5 
1 .9583-5  
1 .9233-5  
1 .8873-5  
1.8533-5 . 
1.8193-5  
1 .7863-5  
1 .7  533-5 

. ;  
.......... ......................... ......................... ............. ............... 

. . . . .  . .  
..A ; : L 

i 2 .9832 2 .1043-5  1 .1732 
................................. j 3 . 0 3 3 2  2.0683-5 1.1532 

j 3.0832 2 .0313-5  1 .12932 
i 3 .1332 1 .9943-5  1.109E2 
i 3 . 1 8 3 2  1 . 9 5 8 3 - 5  1 .08932 
j 3.2332 1 . 9 2 3 3 - 5  1 .06932 
i 3 .28E2 1 . 8 8 7 3 - 5  1.049E2 

i 3 .3832 1 . 8 1 9 3 - 5  1 .01132 
; 3.4332 1 .7863-5  9 .92831 

1 . 7 5 3 3 - 5  9 .74731 3 . 3 3 - 1 '  - .!. I 3.4032 . . . . .  

....................... - i ....... 3 . 3 3 3 2  1 .8533-5  1 .0332 

~. 

I! 
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DESIGN ANALYSIS ' 

.kz-~entanone  C-100 h i s s i o n s  (xl=ave& ,F 
T- v l L  p l  x l  /n yl- Ermpissions 
2.8832 1.04532 2.6853-2 23-9 5.6113-9 1.2373-5 
3.0332 1.09532 6.035E-2 2E-9 1.3213-8 2.7683-5 
3.1812 1.147E2 1.2343-1 23-9 2.833-8 , 5.6493-5 
3.3332 1.202B2 2.333-1 2E-9 5.5993-8 'i 1.0673-4 
3.b8E2 1.25932 4.1153-1 23-9 1.036E-7 1.893-4 

.~2-Pentanone C-100 h i s s i o n s  (XI- ) ,F I b r L -  
yl- Emmissions xl- 3 T- v l  'I, kl-, 

2.8832 1.04532 2.6853-2 33-9 8.4173-9 1.8553-5 
3.0332 1.09582 6.0353-2 33-9 1.9823-8 4.1533-5 
3.1832 1.14732 1.2343-1 33-9 4.2453-8 8.4743-5 
3.3332 1.20232 2.333-1 33-9 8.3993-8 1.6013-4 
3.4812 1.25932 4.1153-1 33-9 1.5543-7 2.8353-4 

. . . . . . . . . . . . . . , . . . . ... , . . . . . . . . . . . . . . . . , , . . . . . . . _, . . 

. ~ 2 - ~ e n t a n o n e 6 - 1 0 0  F s s i o n s  (x lsnaxlo)  
x l A  Y l L  Emmissions h - J  T- v l  

2.8832 
3.03E2 
3.18E2 
3.3332 
3.48E2 

. . . . . . . . . . 1.04532 2.6853-2 2.53-8 
1.095E2 6.0353-2 2.53-8 
1.14732 1.2343-1 2.53-8 
1.20232 2.333-1 2.53-8 
1.259E2 4.1153-1 2.53-8 

. . . . . . . - . . . , , . . . . . . . . .. . . . . . . . . . .. . . .. . . . . . . . . . . . , . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . ... . . . .. . . . . . . . . . . . . . . . . . . . . 

8-157 

7.0143-8 1.5463-4 
1.6523-7 3.4613-4 
3.5383-7 7.0623-4 
6.9993-7 1.3343-3 
1.2953-6 2.3633-3 
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I DESIGN ANALYSIS 

. . . . . . . . . . . . . . . . . . . .  . . . . .  

wlf 
2.9832 1.07812 4.663-2 2.098-7 3.1433-2 1.053-6 

3.0812 1.11232 7.7343-2 2.093-7 5.584E-# 1.7973-6 
3.1332 1.12932 9.8133-2 2.093-7 7.3273-2 2.3163-6 ' ' 

3.1832 1.14732 1.2341-1 2.09E-7 9.5223-2 2.9573-6 
3.2332 1.16532 1.5371-1 2.093-7 1.2261-1 3.7433-6 

. 3.2832 1.18332 1.9E-1 2.093-7 1.5658-1 4.6983-6 

3.3832 1.2232 2.836E-1 2.091-7 2.4873-1 7.2333-6 
3.4382 1.2432 3.4273-1 2.093-7 3.0991-1 8.883-6 
3.4832 1.25932 4.1153-1 2.093-7 3.8343-1 1.0833-5 

. 2-Pentanone Slurry Vapor Phase Mol Fraction 
,(c "I& pl Y 1- 

h - l  x l w F  p t a  

3.0332 1 .09532 6. 0353-2 2.093-7 4. 2123-2 1 . 3813-6 ................... ... 

............... 3. 3332 1.20232 2.333-1 2.098-7 1.983-1 5.8513-6 .................. 

..................... - ..... 

..................... < ...... .... 

; .......................... : ......................... : .......................... ; .......................... : ...................... 

$-Pentanone Slurry LImits (mg/l) 
T- vl- Cc& IfBd 
2.9832 
3.0332 

...... 3.0812 
3.1332 
3.1832 
3.2332 
3.2832 
3.3332 
3.3832 
3.4332 
3.48E2 

. .  

< -  

1.053-6 
1.3813-6 
1.7973-6 
2.3161-6 
2.9573-6 
3.7433-6 
4.6983-6 
5.8513-6 
7.2331-6 
8.883-6 
1.0833-5 

5.0230' 
6.60230 
8.59330 
1.10731 
1.41431 
1.7931 
2.24631 
2.79831 
3.45831 
4.24631 
5.17831 

........................................................................ 
C f =  (i-i . +  qCr 

7- / q ;  
. . . . . . .  

. . . . .  . .  
....... ' ... ................................................. (. 

. . . . . . . . . . . . . . . . . . . . . . . .  . .  - 

130 
1EO j 

130 i 
lEo 
130 ! 
130 j 
130 i 
130 j 
130 i lEO .............................. ............. 
130 

... 4.. ....................... i ....................... 

. . .  

. . .  

. . . . . . . . . .  

. . . . . .  

. . . .  . .  . .  
. . .  . . . .  
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PNnu I 

h 

. . . . . . . . . . .  . . .  . . . .  : . .  .; . . .  .- . .  
... 

. . .  

............. 

............. 

2.8832 
3.0332 
3.18K2 
3.33E2 
3.4832 

vl 
4.48832 2.5733-4 2E-9 
4.18632 8.686E-4 2E-9 
3.905122 2.5553-3 2E-9 
3.642E2 6.68E-3 2E-9 
3.39832 1.5793-2 2E-9 

Y l L  
2.313-10 
7.2738-10 
1.9963-9 
4.8678-9 
1.0733-8 

. .  

Emmiss ions 
5.562E-7 
1.6653-6 
4.3533-6 
1.0143-5 
2.138E-5 

,/<Phenol C-lOO~ssion~~(xl=m;;) /nF 
T- vl  Pl yl- Emissions 
2.8832 4.48832 2.5733-4 63-9 6.929E-10 1.6693-6 

2.182K-9 b.995E-6 3.0332 4.18632 8.686E-4 6E-9 
3.1832 3.90532 2.5553-3 63-9 
3.3312 3.64232 6.68E-3 6E-9 1.463-8 3.0413-5 
3.4832 3.39832 1.5793-2 63-9 3.2183-8 6.4153-5 

............. 5.987B-9 1.306E-5 .................. 

. .  . .  
...................... > ......................................... ............................................... 

. . .  . . . .  . .  

. .  . . .  

............ 2.8832 4.64832 2.5731-4 6.3E-8 7.534E-9 1.8153-5 ............ 
3.0332 4.3932 8.6863-4 6.33-8 2.4023-8 5.4991-5 
3.18E2 4.14632 2.5553-3 6.33-8 6.6743-8 1.456E-4 
3.33E2 3.915E2 6.681-3 6.33-8 1.6483-7 3.432E-4 
3.48E2 3.698E2 1.57913-2 6.3E-8 3.678E-7 7.33E-4 

. .  

. .  
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DESIGN ANALYSIS 1 

- 
,kPhenol Slurry Vapor Phase Mol Fraction 

T- V l L  pl ’N’ 
3.03B2 4.184E2 8.686E-4 1.187E-6 
2.98~2 4.28232 5.886~-4 i.i87~-6 

3.08~2 4.088~2 1.2623-3 i.i87~-6 
3.13~2 3.995~2 1.8083-3 1.1873-6 
3.18~2 3.903~2 Z.SSSE-~ 1.1873-6 
3.2332 3.81432 3.5633-3 i.i87~-6 
3.2832 3.726~2 4.9083-3 i.i87~-6 
3.33~2 3.64132 6.68~-3 i.i87~-6 
3.3832 3.557~2 8.9923-3 i.i87~-6 
3.43~2 3.47632 1.1983-2 1.1871-6 
3.48~2 3.39632 1.5793-2 1.1878-6 

h w  Pt- 
3.143E-2 
4.2123-2 

7.3273-2 
9.5223-26 
1.2263-1 
1.5651-1 

5.5843-2 

1.983-1 
2.4873-1 

3.834~-1 
3.0991-1 

UF 
Y1- 
9.518~-6 
1.0243-5 
1.0978-5 
1.17E-5 
1.2433-5 
1.316E-5 
i.387~-5 
1.4583-5 
1.527E-5 
1.594E-5 
1.66E-5 

. . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . _. . . . . . . . . . . . . . . . . . . . . . . . , , . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . , . . . . , .. . . . . . . . 
Phenol Slurry L i m i t s  (mglkg) 

... . 
“yl ce- L D R . 2 2  
2.9832 9.518~-6 4.97331 6.230 

3.0832 1.0973-5 5.731~1 6.230 

3.2332 i.316~-5 6.873~1 6.2~0 
3.2832 1.3873-5 7.24731 6.230 
3.3332 1.4583-5 7.616~1 6.2~0 
3.3832 1.5273-5 7.977~1 6.2~0 

3.4832 i.66~-5 8.672~1 6.2~0 

3.03E2 1.024E-5 5.3531 6.230 

..... . . .... 3.1332 1.173-5 6.11331 6.230 ........................ . . ..... ._... 
3.1832 1.2433-5 6.49411 6.2EO 

.... . ..... 3.4332 i.s94~-5 8.3381 6.2~0 ....,... ... ......._. .... ....._. 
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a -P(bDana I 

I I 

I b A -  
yl Emmissions 
1.299E-9 1 .9983-6  

T 
2 .8832 6 .18230 3.0033-2 7E-9 
3 .0332 6 .97630 7 .7993-2  73-9 3.80%-9 5.5673-6 
3.18E2 7 .87230 1 . 8 1 7 3 - 1  73-9 1 .001E-8  1 . 3 9 5 3 - 5  
3.33E2 8.88330 3 . 8 5 2 3 - 1  73-9 2 .3963-8  3.1863-5 
3 . 4 8 3 2  1 . 0 0 2 3 1  7 .5251-1  73-9 5 .283-8  6 .723-5  

. .  
. .  

. .  
. . . .  

. .  

. .  . .  

;c 2 - ~ = o p y l f - 1 0 0  y s s j o n s  (xl=max 
... x l  

2.8832 6.18230 3.0033-2 1E-8 1 . 8 5 6 3 - 9  
3.03E2 6 .97630 7 .7993-2  13-8  5.441E-9 
3 .1832 7.87230 1.8173-1 1 3 - 8  1 . 4 3 1 3 - 8  
3 .3332 8 .88330 3 .8523-1  1E-8 3.4223-8  
3 .4832 1.00231 7 . 5 2 5 3 - 1  1E-8 7 . 5 4 3 3 - 8  

................. , .. ................................................... , ................... 
. .  . .  

. .  . .  
....................... - .............. - ......... ....... 

T vl 
2.0832 6 .18230 3 .0033-2  1 . 0 2 3 - 7  1 . 8 9 3 3 - 8  2 .9123-5  
3.03E2 6 .97630 7 .7993-2  1.02E-7 5 . 5 5 3 - 8  8 .1123-5  
3 . lSE2 7 . 6 7 2 3 0  1 . 8 1 7 3 - 1  1 . 3 2 1 - 7  1 . 4 5 9 3 - 7  2.0332-4 

.. 3.3312 8.08330 3 . 8 5 2 3 - 1  1 .02E-7  3.491E-7 4.6433-4 
3.40E2 1 .002E1 7 .525E-1  1.02E-7 7 .694E-7  9.792E-4 

. .  . . . . . .  . .  . . . . .  

/A,/ c 

Emmissions 
2.8553-6 
7.9533-6 
1 .9921-5  
4.5523-5 
9.6E-5 

. . .  . .  
. .  . . .  - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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c 
c DESIGN ANALYSIS 

~ 

.k 2-Propano Slurry VapofpPhase Molpraction 
vl /n/= Pt be*> T vl L . 1  ' $  xl P7 

2.9832 
3.03E2 
3.0832 
3.1332 
3.1832 
3.2332 
3.28E2 
3.33E2 
3.38E2 
3.4332 
3.4832 

6.7EO 5.7473-2 3E-7 
6.976EO 7.799E-2 3E-7 
7.262E0 1.0463-1 3E-7 
7.56130 1.3863-1 3E-7 
7.87230 1.8173-1 33-7 
8.19530 2.357E-1 3E-7 
8.53230 3.0283-1 3E-7 
8.88330 3.8523-1 33-7 
9.24830 4.8573-1 3E-7 
9.62830 6.07E-1 3E-7 
1.00231 7.5253-1 3E-7 

3.1432-2 
4.2123-2 
5.5 3-2 
7.3943-2 
9.5223-2 
1.2263-1 
1.5653-1 
1.983-1 
2.4873-1 
3.0993-1 
3.8343-1 

3.6753-6 
3.8153-6 ,, 

4.08E-6 
4.2913-6 
4.5073-6 
4.7283-6 
4.9543-6 
5.1843-6 
5.4193-6 
5.659E-6 
5.902E-6 

2.98E2 
3.03E2 

'.' 3.08E2 
3.13E2 
3.1832 
3.2332 
3.2832 
3.3332 
3.3832 
3.4332 
3.4832 

............................................................................................................................ 

3.675E-6 1.22631 1EO 
3.8753-6 1.293E1 130 
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Title: Pyridine Act'vit 'Coeffe eint 
Element T L  x l a  phil-8 
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Element O l k L  U 1 8 7 k  U 7 1 8 k  i ? - ? S * ~ ? n ~  v i 1  
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~ ~~ . .- 
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2.88E2 6.104EO 1.5568-2 1.15E-7 1.093E-8 2.2118-5 
3.0382 7.505E0 3.594E-2 1.15E-7 3.102E-8 5.968E-5 
3.18E2 8.888E0 7.554E-2 1.15E-7 7.722E-8 1.416E-4 
3.33E2 1.022E1 1.466E-1 1.15E-7 1.724E-7 a.Ol8E-4 
3.4832 1.149E1 2.66E-1 1.15E-7 3.5148-7 5.886E-4 

xl h F  y l s  Emmissions Pl- 
2.8832 6.104EO 1.556E-2 1.25E-7 1.188E-8 2.404E-5 
3.03E2 7.50530 3.594E-2 1.25E-7 3.371E-8 6.4878-5 
3.1832 8.888EO 7.5543-2 1.258-7 8.394E-8 1.539E-4 
3.33E2 1.022E1 1.466E-1 1.25E-7 1.8748-7 3.2813-4 
3.48E2 1.149E1 2.66E-1 1.25E-7 3.8193-7 6.398E-4 

.... 

./<Pyridine C 100 Enunissi ns (xl=maxl 
T- V 1 x  p l k  x l A  Yl- r F  Emmissions 
2.8882 6.104EO 1 556E-2 1.2538-6 1.19E-7 2.41E-4 
3.0362 7.505E0 3.594E-2 1.253E-6 3.38E-7 6.502E-4 
3.18E2 8.88880 7.5548-2 1.2538-6 8.414E-7 1.542E-3 
3.33E2 1.022El 1.466E-1 1.253E-6 1.8798-6 3.289E-3 
3.48E2 1.149El 2.66E-1 1.253E-6 3.8293-6 6.413E-3 
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............. 2.9832 7.03830 2.753-2 7.53-8 3.1431-2 
. .  3.0332 7.50530 3.5943-2 7.51-8 4.2123-2 
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T 9 p t L  m c  
Y1- 
4.6178-7 
4.8023-7 
4.976E-7 
5.1383-7 
5.2893-7 
5.4298-7 
5.558B-7 
5.678E-7 
5.7878-7 
5.8863-7 
5.9771-7 

. . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . , . . , . . . . 

. . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . 

........................ : .................................................. : .......................... ; ......................... ~ ......_....____ 

2.9832 4.6173-7 2.02730 3.33-1 
3.03E2 
3.0832 
3.1332 
3.1832 
3.2332 

... 3.2832 
3.3332 
3.3832 
3.4332 
3.4832 

4.8023-7 
4.976E-7 
5.1383-7 
5.289B-7 
5.4293-7 
5.5581-7 
5.6703-7 
5.7873- 7 
5.8863-7 
5.977B-7 

2.10930 
2.18530 
2.25630 
2.32230 
2.38430 
2.44130 
2.49330 
2.54130 
2.58530 
2.62530 

. .  . 

3.3B-1 
3.33-1 
3.3E-1 
3.33-1 
3.3E-1 
3.33-1 
3.3E-1 
3.33-1 
3.3E-1 
3.33-1 

..... 

8-205 



-k 
Z ? !  

.............. ._ ...................... 

? & - =  & +  L(c 4 3  

~ -d dz;=  %f-F f f 
................................................ ; ......................... 

........................ 

V,p z V.I&J + ". 6, -J j 

. .  ...a ...... :cJc.4!sf* ........ Y p 
t--p&.+-~ ..L, ( a v - k ,  
y i 4 t  JP3 % ; W d i  bA 

....... 

.................. ; ........................ > ......................... 

. .  

. . . . .  

, E-206 

N,= 

.............. e&.=? .......................................... 
< ' = ; a  
y" 5 2- 

e :  ......... ...................................... 
- !  

. .  

.................................................... 

fa-, * r+rp.#sc $rrMAll &##X j .......................................................................... 

Y C  ,i& &t .*i 
. .TL vdaer A- A, e,.J , 

d- .A ?+U.s?b*j 

............................................................. 

. . .  
. .  

....................... , ......................... ., ...................... 



. . . .  . . .  . .  
............. (............ .............. > ......................... < ........................................................... 

! .  

031 13199'6 8- iII .1  1-31 Z38'I.E . j 
OZI 13199'6 8-31'1 1-31 Z3EE.E i 
031 13199'6 8-31'1 l - Z 1  Z 3 8 1 ' E  
031 1x199'6 8 - 3 1 ' 1  I - Z 1  Z3EO'E 
031 13T99'6 8 - X 1 . 1  1-21 Z388 'Z  . ......................................... 

-ZA --I* -1x -lzv -,I, I -2 (8-21 I=V) (I =rzv) asai,n~n30a~dqe17al;l/. j 
. .  . .  . .  

.............................................................................. -. ............. ................... .................................. 
. .  031 1399'6 8-Zl'l O3E.1 Z38'I.E i 

031 1399'6 8-31'1 03E'I ZBEE' f  i 
031 1399'6 , 8-XT.K O3E.l Z381.E j 

031 1399'6 8-Zl'l O3E.l 23EO.E 
031 1399'6 8-31'1 03E'I Z388.Z  .................................... ........................... 

. . . .  . . . . . .  

: . . . . . . . . . . . .  . _ . . -  . .  . .  , 



. . -  

. . . .  . . . .  
. .  

. .  . . :  : . .  . :  . .  

I 

. . . . . . . . . . . . . .  
. . . . . . . . . . . . . . .  

. .  

...................... i ..................... ................................................... ' ..... 
. . . . . .  ' k ;  . flsl+l.3- . . .  XI2 

. .  i T- MI- 
i 2.8832 1.330 4.253-7 9.65931 130 
i 3.0332 1.330 4.253-7 9.65931 130 
i 3.1832 1.330 4.253-7 9.65931 130 
: 3.3332 1.330 4.253-7 9.65931 130 ____'' 

4.253-7 9.65931 130 

.................. ....-.... ..... 

. . .  
j 3.4812 1.330 

. .  
. . . .  

. .  
. . .  . .  

....... ~ .............................................................. 
. .  

. 
+Tetrahyi;;f$n Test (AZl-'. 1) (x1-4.253-7) 

xl- V l L  V 2 - G  
i 2.8832 13-1 4.253-7 9.6631 130 

j 3.1832 13-1 4.253-7 9.6631 130 
[ 3.3332 13-1 4.253-7 9.6631 130 
i 3.48E2 1B-1 4.25E-7 9.6631 1EO 

...................... i ........... 3.0332 13-1 4.253-7 9.6631 130 ....... 

. .  
............................ ..................... ............. .................... ..................... 

. .  
.............. 

. .  . : .  . . . .  . :  
. .  

. .  
. .  

.................... 2 : .......................... ; ..................... ; ......................... 

i 

. . . . .  . - . . . . . . . . . . .  
. . .  . .  

. .  
. .  . .  

........ ..................... : .............. ............................................................... i 

. . . . .  . .  . .  . .  
. .  

. .  . .  . .  . . . . . . . . . . . . . . . .  

. . .  

. .  
.................... 

. .  
.................. 

.................... 

.................... 

.................... 

.................... 

. . .  
. .  

.................... 

. . . . . . . .  - 





WHC-SD-WM-ES-380 Rev 0 - .  

DESIGN ANALYSIS 

. .  

. .  
I :  ............... !...i .......................... i ......................... ; ......................... / .......................... i ....... 

. .  
i V'PA = 9,&y. : V P B  +q 38 j v p c =  - +L, 9 

..1 v A / ~ A  f w  i i ..................... ..................... .......... ...................... ........................ ................ 

............ ..... ..... .... ....... .............. 

: x z  J -  

..................................................................... > .................. . ~ . .  - ...................... 3 .......................... i... .. T, = C G .  3; C ' C  291.2 : Jpp f - 3 Z V Y  

VAId 4=2 37c 

\ l f O  = t .Yrf38 dfC+ - Y , T + S q  V f b f  -/.2330> 

........................ - ........................................................... .................... - ........................... 
. . .  P, 0-5, : 

: 8. 233 $to-( 1. ?8 Ylo-l  i 
i I ,  3y mu 

- '+ - : -  a 88 i 1 ,  ?rq rro-1: 1.64 x / o m a  

..... zo! : 7 . 6 6 3  wo-': +.>/A ~~ : ; 
3 1.f 4.sr3 y,.? 9 . p l  r i b  ; 
7 33 
3 +f 

......... ......................................................................... ............................... ...................... 

3.33y iIO-+ . . .  ; . -  
. .  . .  

.......................................................................... ; ......................... ........................................................ > ...................... 

. . . . . . . . . . . . . .  . . .  . . . . . . . . . .  . .  - - 



WHC-SD-WM-ES-380 Rev 0 
-. - Titca bud f o k w -  _ _  . - 

Do*: 3 / 4 1  
DESIGN ANALYSIS 

x- A 
....... y i  .=......? 

% =  

. . .  )(. = 
, b .  . 

- 
J-l- - 

...................... 
pi 

...................... 

............. ?L' 

- 
7 

...................... 

P 

...................... 

. .  
...................... 

. .  
. ~~. p;. .......... : . . . .  : . . . .  : . . . . .  - : . . . . . . . . . .  

..Ip.:,%+ .... F: .............. .i.. ..................... 

- - 
i ! 

. . . . . . . . . . .  . . . . . . .  
! . . . . ;  . . . .  

. . . . .  : .  . .  ; -  
. . . .  

: ..... 
+p- phsswr< o C  pn Lq&me~.jr at $1 

. . .  . .  

............ h.... = ..... K..! .,.. &I .......................................... ..; ...................................... 
?+ 

. .  

. ~ S ~  ............ .................... j ......................... i..... ................. ...................... i ....................... 
;n i L-roo i . .  

8-21 I 



WHC-SD-WM-ES-380 Rev 0 
TQt ( a t 3 ~  UKutu! 

DESIGN ANALYSIS 

. . . . . .  
. . .  . .  

... " ...................... ............. L .. ; .......................... ..................... ...................... 
. .  

. . . . . . .  . . . . . . . . . . . . . . . .  

........................ .......................... .................................................................... ...................... 
. . . . .  . . . .  
: i ............................ 

. .  

......................... ..................... ........................ ........... - 
. . . . . . . . . .  . . .  . . .  

. . .  . . . . . . .  
- 

. .  
. .  

........................ L ......................... : .......................... : A 

. .  
.............. 

. .  

. , : .  . .  , . :  . . .  .: - .  . . . .  
. . . . . . . . . .  

........... . .  . . . . . . . . . . . . . . . . .  
. .  

. .  
. . . . .  . . . . . . . . . .  

. . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . .  .... . .  . .  . .  . .  ........ ..... .................................. . . . .  ....... .......... - .  ..; -. .- .- . :  . . . . . .  . .  

: : i . . . . . .  

8-212 



EIZ-8 

I 
z-av.8 

Z-aItv'S 
Z-BEZE ' E  
2-3816'1 
Z-3EO.1 

s u o r s s y ~  
A$/sql 

. . . . . .  . . .  . . . . . . .  . .  . .  I . . .  'i . .  . .  . . .  . .  . . .  



'WHC-SD-VM-ES-380 Rev r3 

................... P= 

.................... 
&oft : 

. .  

R 

................................................ , .............................................. , ................ 
A =  4 rrf* + ;  f J L 4 d -  ?it; , j 

....... 

. .  . . . .  
.... ................................................. ......................... ; ........................................... 

. . . . . .  . . .  

....... 

....... 

,f 

L d- 
.e ..................... 

b,A, 
i lG .* l  
I, 

........ 



.. - WHC-SD-WM-ES-380 Rev 0 
Tctahvdvd &o.* 

6-215 



. . . . . . .  . . . . . . . . .  
. . . .  

. .  . .  . .  
.......................... > ......................... < ................................................... 

. .  
. . . . . . . . . . .  

........ 

. . . . . . .  

........................ ...... .............................................. 

- : 
........................ < ..................... .....,... ...................................... ,, ............... 

. . . .  

(%.& ) (+a "Tau) (& /,.u ?. I" 
................................................... ............................................................................................... 

00. I 

i <  . ~ - A V M + U  * o y  & t p y ! + +  7 / O M  

y + .  7AwtJ +~+>*!d%u, is!  ? .+b3Yod-Oll 
( '  

j 0 ;  * D l # q ! 4 9 w i o 7  71°" -p *m$J"'/"J F!jyc "I 
................................................ ...................................................................................... . .  i ozv 37- 4 .? $7- = (34 

? 57/--4 
. .  

. . . . . .  
. . . . . . . . . . .  . . . . .  

I :  
. .  

. .  
................................................... ; ......................... .j .......................... ; ....................... .... "7" . 

. . . . . . . . .  

C q  ; p+-l-*jiv) G !  

. .  . . . . . . . .  

................... 

W ' Y 4 ,  ! 7 

pc 

' 3  



WHC-SD-WM-ES-380 Rev 0 

i 3.2332 
: 3.2832 

._..__..__.. .................. 3.3332 
; 3.3832 
i 3.4332 
: 3.4832 

. . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . _. . . . ._ . . . 

... . . . . . . . .. . . . . ... . .. .:. . . . . . . . . .. . .. ._________. 

. .  
. -  

I 
T 
2.9832 9.6631 2.1478-1 2.53-7 3.1443-2 
3.0312 9.6631 2.6633-1 2.53-7 4.2133-2 
3.0812 9.6631 3.2763-1 2.53-7 5.585E-2 
3.1332 9.6631 3.998E-1 2.5E-7 7.328E-2 
3.1832 9.6631 4.8433-1 2.58-7 9.5233-2 
3.2332 9.6631 5.8273-1 2.53-7 1.2263-1 
3.2832 9.6631 6.9653-1 2.53-7 1.5653-1 
3.3332 9.6631 8.2733-1 2.5E-7 1.983-1 
3.3832 9.6631 9.7693-1 2.53-7 2.4873-1 
3.4312 9.6631 1.14730 2.53-7 3.0993-1 
3.4832 9.6631 1.34EO 2.53-7 3.8343-1 

. . . . . . . . . . . . . . . . . . . , . . . . - , . 

. . . . . . . . . . , . . . . . . . . , . . . .,. . . 

I*+ 
Y1- 
1.653-4 
1.5273-4 
1.4173-4 
1.31834 
1.2283-4 
1.1483-4 
1.0753-4 
1.0093-4 
9.4873-5 
8.9393-5 
8.4393-5 

... . ... ............. .. . . . .. . . . . . . . . . .. . . ... . . . . . . . . . .. . . . . , . . . . .................................. 

2.9832 1.653-4 6.60332 130 

3.0832 1.4173-4 5.6732 1EO 
3.1332 1.3183-4 5.27332 130 
3.1832 

.... 3.0332 1.5273-4 6.11132 130 , .. . . . . . . . . . . . . . . . . . . . . , , . . , . . . . . . . . . , 

1.2283-4 
1.1483-4 
1.0753-4 
1.009E-4 
9.4873-5 
8.9393-5 
8.4393-5 

. .. . . . . . . . . . . . . . . .. . . 

-4 - - p  
. . .  

4.91732 130 
4.59432 
4.30332 
4.03832 
3.79732 
3.57812 
3.37832 

1EO 
130 
1 EO 
130 
130 
1 EO 

. . . . . . . - . . . .. . . . . . . . . , 
-I 
7 +  

...._.. ...... . . .. . . . .. . .. ... .. ..... . ... 

. . . . ._ . _ _  ._ . . . , , , . , , . . . .. . . . . . . . . . . . . . . . . . . .. . . . . .. . . . .. 
L) c :  5 
R 
. . . :  . . . .  . 

. .  . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; ........... 
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.... Because tetradecane is essentially insoluble in water, the organic 
emissions for tetradecane can be most accurately calculated by treating 
water and tetradecane as a non-interacting mixture. This is accomplished 
by setting the activity coefficients of both vater and tetradecane equal 
to one. 
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Temp.(C) T(K) P(nrmHg) 1/T LN(P) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
........ 76.4 349.55 1 2.861E-03 O.OOOE+OO 

120.7 393.85 10 2.5391-03 2.303E+OO 
152.7 425.85 40 2.3488-03 3.689E+OO 
178.5 451.65 100 2.2143-03 4.605E+OO 
226.8 499.95 400 2.000E-03 5.9913+00 
252.5 525.65 760 1.902E-03 6.633E+00 
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. .  

etradecane 'C-100 Emmi sions (xl=ave 
vl- PI- &..3 xl 

2.0613-5 8E-9 1.649E-13 8.373E-10 ........ 
~ T C  
____.. ........ 2.88E2 1EO 

3.03E2 1EO 6.776E-5 BE-9 5.421E-13 2.616E-9 
3.1832 1EO 1.991E-4 8E-9 1.593E-12 7.3223-9 , 

3.3332 1EO 5.30734 8E-9 4.2463-12 1.864E-8 
3.4832 1EO 1.3E-3 BE-9 1.04E-11 4.37E-8 

... .. ..... ..... ... ...... _.............. . ...... ... .. . .. . .. ...,...__. . .... ..... . .. ..... .... 

etradecane C-100 Emijsions (xl-ax) 
T vl- pl- W I  x l ~  y l A  hissions 
2.8832 1EO 2.061E-5 4E-8 8.2473-13 4.187E-9 
3.03E2 1EO 6.776E-5 4E-8 2.7118-12 1.3083-8 
3.1832 1EO 1.991E-4 4E-8 7.9638-12 3.6613-8 
3.3332 1EO 5.307E-4 4E-8 2.123E-11 9.321E-8 
3.48E2 1EO 1.3E-3 4E-8 5.201E-11 2.185E-7 

. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . ., . . . . . . . . . . . . . . . . . . . ......................... i .................... . , ... .... . . . . 
. .  . 

t bdF . .  
.kTetradecane C-100 h i  sions (xl=k 10) 

df hissions $6, *r T--1- pl- xl- yl- 
..__. 2. 88E2 1EO 2.061E-5 4E-7 8.247E-12 4.1871-8 .............. 

3.03E2 1EO 6.7763-5 4E-7 2.711E-11 1.3083-7 
3.18E2 1EO 1.9913-4 LE-7 7.963E-11 3.6613-7 
3.33E2 1EO 5.307E-4 4E-7 2.123E-10 9.3213-7 
3.48E2 1EO 1.3E-3 4E-7 5.201E-10 2.185E-6 
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f DESIGN ANALYSIS 1 
~ 

(Tetradecane Slurry Vapor Phase mole fraction 
T L  VI- p l  hr( fic p t z  y;L 
2.98112 1EO 

._ 3.03E2 1EO 
3.08E2 1EO 
3.1332 1EO 
3.1812 1EO 
3.2332 1EO 
3.2832 1EO 

' 3.33E2 1EO 
3.3832 1EO 
3.4332 1EO 
3.4832 1EO 

4.618E-5 
6.776E-5 
9.818E-5 
1.4063-4 
1.9913-4 
2.788E-4 
3.8661-4 
5.3073-4 
7.217E-4 
9.728E-4 
1.3E-3 

9.1E-8 
9.13-8 
9.1E-8 
9.1E-8 
9.1E-8 
9.1E-8 
9.1E-8 
9.1E-8 
9.1E-8 
9.1E-8 
9.1E-8 

3.143E-2 
4.212E-2 
5.584E-2 
7.327E-2 
9.521B-2 
1.2263-1 
1.5653-1 
1.98E-1 
2.4873-1 
3.099E-1 
3.8343-1 

. . , . . . . . . . . . . . . . . . . 

. . . .. . . . .. . . . . .. . . . . . . . . . . . .. . . . .. . . . .. . . . . . .... .. . .. . . . . . . .. ... .. .. . .. .. . . .. . _ _  ._ . . _ _  ._ _ _ _  ..__ . . . 

+Tet raci;yns l u r r y i  imqd (ng/il ,-jj 
T 
2.9832 1.3373-10 1.47?=-3 1EO 

3.0832 1.6E-10 1.7623-3 1EO 
3.13E2 1.746E-10 1.9233-3 1EO 
3.1832 1.902E-10 2.0958-3 1EO 
3.2332 2.07E-10 2.279E-3 1EO 
3.2832 2.2483-10 2.476E-3 1EO 
3.33E2 2.4393-10 2.686E-3 1EO 
3.3832 2.641E-10 2.9093-3 1EO 
3.43E2 2.857E-10 3.146E-3 1EO 
3.48E2 3.086E-10 3.399E-3 1EO 

3.03E2 1.4648-10 1.612i-3 1EO .... 

(y + 3)C' R 

1.337E-10 
1.464E-10 
1.6E-10 
1.746E-10 
1.902E-10 
2.07E-10 
2.248E-10 
2.439E-10 
2.6413- 10 
2.8573-10 
3.086E-10 



Because tributyl phosphate is essentially insoluble in water, the 
organic emissions for tributyl phosphate can be most accurately 
calculated by treating water and tributyl phosphate as a non-interacting 
mixture. This is accomplished by setting the activity coefficients of 
both water and phosphate equal to one. 
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q(CTributy1 Phosphate C-I00 Emissions xl=ave) ' /b>y$- 
. . .  2.8832 130 1.7863-3 2.451-7 4.377E-10 1.9833-6 . .  

................. m L  n F ~issions-  ......... Yl- T- vl- p l  l-6 xl- 

3.0332 1EO 6.751E-3 2.45E-7 1.6543-9 1.0723-5 
3.1832 1EO 2.251E-2 2.453-7 5.515E-9 3.404E-5 
3.3332 1EO 6.732E-2 2.451-7 1.65E-8 9.7243-5 

' 3.4832 1EO 1.8321-1 2.453-7 4.493-8 2.5323-4 
........... 

. . . .  
- .  

. . .  . . .  
I 

. .  

,kTributyl Phosphate C - l p p i s s i o n s  (plsoax) F'  
............... T- vl- pl- XI- y 1 2  Emissions- 

2.88E2 1EO 1.786E-3 1.393E-6 2.488E-9 1.6963-5 
3.0332 1EO 6.751E-3 1.393E-6 9.405E-9 6.093E-5 
3.1832 1EO 2.251E-2 1.3931-6 3.1363-8 1.9363-4 
3.3332 1EO 6.7323-2 1.393E-6 9.379E-8 5.5293-4 
3.4832 1EO 1.8321-1 1.393E-6 2.5533-7 1.443-3 

............. 

akTr ibuty1  Phosphate C-100 Emissions &xl-maxlO) ............... T- ~1- p l L  X l L  y l L  
2.8832 1EO 1.7863-3 1.3941-5 2.4913-8 1.697E-4 
3.03E2 1EO 6.7513-3 1.3943-5 9.412E-8 6.0983-4 . .  
3.18E2 1EO 2.2513-2 1.394E-5 3.138E-7 1.9378-3 
3.33E2 1EO 6.732E-2 1.394E-5 9.3863-7 5.533E-3 
3.48E2 1EO 1.832E-1 1.3943-5 2.554E-6 1.441E-2 

............. .......... ._ ............................ 

. . .  . . . . . . . . . . . . . . . .  
. . .  . .  . .  . . .  

...................... ............. ......................................................... < .............................................................................. < 

. . . . . .  . .  
. .  . .  . . . .  . .  . . . .  

. .  
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B- 236 



( .a.ob xf- %)( 
.................... - ..................... 

.................... .:. ..................... 
: ; a:  

.................... - ....................... 

.... - ............... 

: hr. . .  , ~G; )CY]  
)y ++,&, -ict 

'00?..3 ...... i. .. L .................. ~ ....................... ~ ....................... ..: .................. . .  

....... 

.... 



WHC-SD-WM-ES-380 Rev 0 

DESIGN ANALYSIS 

. . . .  

8-238 





WHC-SD-WM-ES-380 Rev 0 

2.9832 130 
3.0332 130 
3.0832 130 
3.1332 130 
3.1832 130 
3.2332 130 
3.2832 130 
3.3332 130 
3.3832 130 
3.4332 130 
3.4832 130 

............. 

............. 

..................... - ....................... 

~ 

-4 Jributyl ?hosphate Slurry Vapor Phye Mole Ffaction 
vl- Pl b- xl - pt& Y1- 

4.3993-3 6.83-8 3.1433-2 2.9923-10 
6.7513-3 6.81-8 4.2123-2 4-5913-10 
1.0223-2 6.83-8 5.5843-2 6.9493-10 
1.5261-2 6.83-8 7.3273-2 1.0383-9 
2.2513-2 6.8E-8 9.5213-2 1.5313-9 
3.28E-2 6 . a - 8  1.2263-1 2.2313-9 
4.7253-2 6.83-8 1.5653-1 3.2133-9 
6.7323-2 6.83-8 1.983-1 4.5793-9 
9.4933-2 6.83-8 2.4873-1 6.4563-9 
1.3253-1 6.83-8 3.0991-1 9.0123-9 
1.8323-1 6.83-8 3.8343-1 1.2463-8 

................................................. -. ................................................. 

.kTributyl Phos hate Cf Based on Cc fr slurry (mg/l) 
T- Yl L C c Y / ) H B d - -  

2.9923-10 4.4233-3 130 
4.5913-10 6.7883-3 130 
6.9493-10 1.0273-2 130 

2.9832 
3.0312 
3.0832 
3.1312 
3.18E2 
3.2332 
3.2832 
3.3332 
3.3832 
3.4332 
3.4832 

................... 

.......................... 

...................................... 

1.0383-9 
1.5313-9 
2.2313-9 
3.2133-9 
4.5793-9 
6.4563-9 
9.0123-9 
1.2463-8 

1.5353-2 
2.2633-2 
3.2983-2 
4.751E-2 
6.773-2 
9.5453-2 
1.33313-1 
1.8423-1 

130 
130 
130 
130 
1 EO 
1 EO 
130 
130 

...... ..... 

Cf i + R ; I +  .,).,, 'R ; 
....... , ......................... , ................................... 

. .  

. . .  . . . . .  

....... .... 

.... 

..... 

.... 
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Because tridecane is essentially insoluble in vater, the organic 
emissions for tridecane can be most accurately calculated by treating 
vater and tridecane as a non-interacting mixture. This is accomplished 
by setting the activity coefficients of both water and tridecane equal 
to one. 
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..... 2.340E+02 7.6001+02 5.0723+02 1.972E-03 6.633E+00 ........ :...... . . . . . . . . . .  

Regression Output: 
Constant 1.928EMl 
Std Err of Y Est 2.014E-02 
R Squared 9.9993-01 

.................... No. of Observations 6.000EM0 
Degrees of Freedom 4.000E+00 

X Coef f icient(s1 -6.406E+03 
Std Err of Coef. 2.350E+01 

. .  

....................... : .......................... 3 .  ................................................... i .......................... i .......................... ...................... 
. . . .  . .  

...................... ..... ..... .................... ....................... ........................ ........................ .................... ..; >!:.f.?...= ;.- : t9oL .; ..". i .;.. 

................... - .......................................................................................................................... 

f, bt.r I 
. .  

5 .A *k 
: at% i 6 . W  xrq- . .  
'303 : 2.07-1 x,o-' 

i 5: C I L  xilo-' ' ' i :?'K ................, 
j 335  j / . 3 9 / r [ / o  
j 3.fg : 3,  1 8 9   IO-3 

........................ ........................ .... -'3. ................ <. ...................... ..' ......................... .; ...................... 
. .  

. . .  . . . . .  . .  
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Y d  
DESIGN ANALYSIS Chwhd. 
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.......................... j ..... d= .... 1- ....... /r ............ :. 

: L  

p, = ?3/. 

.. .v@..=...! .... t5878 ............. ;... .............................................. i VPC = - 2 ,  

i V d d  41.- , A?. ;c +a 
. .  

.................... ...... ....................... 
; 288 j 
i 363 

: 333 
i 3/g 

.......... 

; +, n/a 
; ?,CL/ 
i 1. 9B 

................ i ....... Z<.!??.! .... 

....... 

9% +(ylL 
.................... 

7 rtt ............. 
6 P z  3 ic 

...... ........... 
0 

0 -= 
/o -1 
‘0, - = 

@.? ............. 

..................... 

..................... 

..................... 

dfi) = ..................... 

’/ 
................... 

zc YJ-1 

! 233 43 .................. 

.................. 

...................... 

..................... 
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DESIGN ANALYSIS 
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. .  
+Tridecane C-100 E m i s s i o n s  (Xl-ave) 

T-Vl- p l ~  x l ~  y 1 a  h i s s i o n s  
2.8832 130 6.8883-5 83-9 5.5113-13 2.63-9 

3.1832 130 
3.3332 130 
3.4832 130 

1.6573-12 7.4323-9 
5.6163-4 8E-9 4.4933-12 1.923-8 
1.3913-3 83-9 1.1133-11 4.5633-8 
3.1893-3 83-9 2.5513-11 9.963-8 

.......... 3. 0332 130 2.0713-4 83-9 

. . .  . . .  
........................ - ............................................................................. ..................................... 

8kTridecane C-100 
. . T-vl- 

2.8832 130 6.8883-5 3.43-8 2.3423-12 1.1053-8 

3.1832 130 5.6163-4 3.43-8 1.9093-11 8.1593-8 
3.3332 1EO 1.3913-3 3.43-8 4.7313-11 1.9313-7 
3.4832 130 3.1893-3 3.43-8 1.0843-10 4.2333-7 

............. 3.0332 130 2.0713-4 3.43-8 7.0443-12 3. 1593-8 ................... 

. . .  . .  . . .  
................ < .......................... .................................................... .................. 

_I 

.......... - .............................................................. - ............................................ ._ ........................... 
. .  

. . . .  . .  
. . . . . .  

....................... ............... ) ......................... i 

. . . . .  . . .  

. . .  . .  
- .  . .  . .  . . . . . . . . . . . . . . . . . . . . . .  . .  . . .  . .  . .  

B-2% 

Tridecane C-100 h i s s i o n s  (xl=maxlO) 
T vl- PI- Lvr xl AF y 1 L  h i s s i o n s  

.I. . 
2.8832 130 6.8883-5 3.423-7 2.3563-11 1.1113-7 
3.0332 1EO 2.0713-4 3.423-7 7.0853-11 3.1773-7 
3.1832 130 5.6163-4 3.423-7 1.9213-10 8.2073-7 
3.3332 130 1.3913-3 3.423-7 4. 7593-10 1. 9423-6 ................. 
3.4832 130 3.1893-3 3.423-7 1.0913-9 4.2583-6 

.......... 

....................... 

. .  

........................ 

. . . .  
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I -  ; ,iTridecane Siurry Vapor . Phase I- Mole P action b-7 

T-vl- Pl xl F Pt- brf+ 

2.98E2 1EO 1.453E-.4 9.8E-8 3.143E-2 
...____..__.._ 3.03EL 1EO , .  '2.0,7 1.E-4: - 9. 83-8. 4.2 12E-2 

3.0832 1EO 2.923-4 9.83-8 5.5843-2 
3.1312 1EO s-:.i.:;i4',07E-&.!1a-' 9;8E-8 . 7.3273-2 
3.1832 1EO 5.616E-4 9.83-8 9.5213-2 
3.2332 1EO . 7.631-4 9.83-8 .1.2263-1 
3.2832 1EO 1,0383-3 9.83-8 1.5651-1 
3.3312 1EO ,_ I ~ . 1.3913-3- 9.83-8 z- 1.983-1 
3.38E2 1EO 1.85E-3 9.83-8 2.4873-1 
3.4332, 1EO 2.438E-3 9.83-8 3.099E-1 
3.4832 1EO 3.189EZ3 9.83-8 . -3.8343-1 

. . . . . . . . . . . . . . 

flF Y1- 
4.53E-10 
4.82E-10 
5.124E-10 
5.444E- 10 
5.783-10 
6.132E-10 
6.5E-10 
6.8863-10 
7.29E- 10 
7.711E-10 
8.1513-10 

. .  
......... ..... .... . 

. . . . . , .. . . . .. .. .. . . . . .... 
j 3'.0332 4.823-10 4.9323-3 1EO 
i 3.0812 5.124E-10 5.244E-3 1EO 
; 3.13E2 5.4443-10 5.5721-3 1EO 
; 3.1832 5.78E-10 5.9153-3 1EO 
' 3.2332 6.132E-10 6.2753-3 130 
: 3.28E2 6.53-10 6.653373 1EO '.' 
! 3:3332 6.8861-10 7.0473'3";,1Eq . 

3:38E2 7.298-10 7.463-3 1EO 

3.48E2 8.151E-10 8.342E-3 1EO 

... 

' 3 - 4 3 ~ 2  7.7ii~-io 7.89i~-j  EO 

........... ... .... ....._......._..... ..... ..... . .......... ............ ....... ..I .... 
. .  .. < .  ._ 
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APPENDIX C 

CALCULATED ORGANIC EMISSIONS FROM 242-A EVAPORATOR 
VESSEL VENT FOR CAMPAIGNS 94-1  AND 94-2 
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W'-lC-S?-WM-ES-380 flet b . 5+,,4.+ 006608 
Westinghouse Internal 

Memo Hanford Company - ----- 
77510-95-021 From: TWRS Environmental Conial lance 

Phone: 373-9379 RZ-06 
Date: May 10, 1995 
Subject :  CALCULATED ORGANIC EM1 SSION'S FROM 242-A EVAPORATOR VESSEL VENT FOR 

CAMPAIGNS 94-1 AND 94-! 

To: R.  D .  Gustavson 

cc: DD Bachand R1-51 RJ N ick las  R1-43 
LE Borneman R2-06 WE Ross 55-07 
JG Coenenberg H6-24 BH Von Bargen R1-43 
PR Gunter R1-52 

References: "242-A Evaporator Dangerous Waste Permit A p p l i c a t i o n " ,  
DOE/RL-90-42, Rev 0, Jun 28, 1991. 

The c a l c u l a t e d  emissions o f  organic  c o n s t i t u e n t s  from the  242-A Evaporator 
vessel vent  d u r i n g  campaigns 94-1 and 94-2 are: 

Or ierat inq Maximum L i m i t  from - Tota l  
Period Emission Rate 40 CFR 265 Emissions 

Campaign 43 days 9.36 x kg/hr  1.4 kg/hr  18.4 kgs 
94-1 (0.206 l b / h r )  (3  l b / h r )  (40.5 l b s )  
Campaign 43 days 5.77 x lo-* kg/hr 1 .4 kg/hr  45.0 kgs 
94-2 (0.120 l b / h r )  (3  l b / h r )  (99.1 l b s )  

Documentation o f  organic  emissions i s  requ i red  p e r  40 CFR 265.1035(b)(2). 
Engineer ing c a l c u l a t i o n s  can be used t o  determine t h e  emission r a t e s  as 
a l lowed i n  40 CFR 265.1032(c). 
Evaporator candidate feed tank  sample r e s u l t s  and the  at tached e q u i l i b r i u m  
c a l c u l a t i o n s ,  which are s i m i l a r  t o  those g iven i n  the  Evaporator Dangerous 
Waste Permi t  App l i ca t i on ,  Appendices 3E and 3F. 

The maximum emiss ion r a t e  i s  t h e  r a t e  from t h e  feed tank  which had t h e  
h ighes t  concen t ra t i on  o f  v o l a t i l e  organics.  For Campaign 94-1, feed tank  
106-AW had t h e  h ighes t  o rgan ic  concentrat ions,  p r i m a r i l y  acetone. For 
Campaign 94-2, feed tank  107-AP had t h e  h ighes t  organic  concen t ra t i ons ,  
p r i m a r i l y  bu tano l .  
the t o t a l  emissions. 
volume. Th is  exp la ins  why Campaign 94-1 has a g r e a t e r  maximum emission 
r a t e ,  b u t  a sma l le r  t o t a l  emission. 

The t o t a l  q u a n t i t y  f o r  the annual p e r i o d  from A p r i l  15,  1994 ( s t a r t u p  o f  
Campaign 94-1) t o  A p r i l  15, 1995 i s  63.4 kgs (139.8 l b s ) .  The l i m i t  g iven 
i n  40 CFR 265, Subpart AA i s  2800 kgs (3.1 tons ) .  The organic  emissions 
g i ven  here are about 2% o f  t he  al lowed emissions. 

These values were determined us ing  

A weighted average emission r a t e  was used t o  determine 
For Campaign 94-1, t ank  106-AW was on ly  13% o f  t h e  

Mark Bowman 
TWRS Environmental Compliance 
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Const i tuent  

Acetone 

1 -Butanol 1 74.12 I 49.1 I 0.169 I 3F-54 1 2.67 X,, 

MW, (gm/mol ) vi Pi (atm) Part B R e f .  m i  (kg/hr) 
Page No. 

58.1 11.5 1.82 3F-15 6.74 XFi 

2-Butanone 
(MEK) 
2 -B i t  t oxyet h ano 1 

2-Proponol 

Tr  Phos i - b u t y l  hate P 
Tetrahydrofuran 72.11 96.6 3F-211 41.1 X,, 

Benzyl Alcol io l  108.13 2019 0.00506 3F-32 3 .29  XFi  

266.3 1 1.0 1 9:”: 3F-234 1 5.83E-? Y.! 

72.1 37.1 0.854 3F-66 10.2 x,, 

118.2 592 0.0327 3F-80 6.23 X,, 

60.09 10.0 0.743 3r-179 1 2 .34  Y.~; 

Butanal I 72.1 I 96.9 I 1.01 ~ I 3F-42 I 31.5 X,, 

Methyl I s o b u t y l  100.16 
Ketone 

0.257 3F-143 36.2 X F i  



Cons t i t ueri t 

2-Pentanone 

2-llexanonc I 100.16 1 437 

MIJ, (gm/mol ) V i  

86.13 126 

Tridecane 

Pi (atm) Par t  B Ref .  
Page N o .  

0.406 3F-155 

1 184.41 1 1.0 

mi (kg /hr )  

16.5 X,, 

Tetradecane 198.4 I 
Notes: Molecular  weights are from t h e  TOMES database. 
from bars to a h .  The values  f o r  mi assume R = 2. 

1 .o  

0.100 I 3F-130 1 14.1 XFi I] 
0.00315 ~ I ~ ~ ; 4 ~ ~  I 1.01E-3 XFi 1 
0.00128 4.12E-4 XFi 

_. - =: 
t 7  

") 1 3  
The values f o r  Pi g iven  i n  the  P a r t  R were conver ted 
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To 
D i s t r i b u t i o n  

EDT No. 615281 
Organic Emission Ca lcu la t i ons  f o r  t h e  242-A Evaporator Vessel 
Project Title/Work Order 

Vent Svstem. WHC-SD-WM-ES-380. Rev. 0 

From Page 1 of 1 
Mark W .  Bowman Date June 20, 1996 

Name 
Text Only Attach./ EDT/ECN I MSlN I 2 6 1 1  Attach. 1 1 A ~ ; ? I I F  

D .  A l i s o n  

D .  D. Bachand 

M. W .  Bowman (5) 

T. A. Campbell 

J. G. Coenenberg 

M. L. Dexter  

P .  R. Gunter 

D .  C .  Nylander 

8. H. Von Bargen 

Centra l  F i l e s  (2)  

R1-51 

R1-51 

R1-51 

R1-43 

H6-24 

R1-51 

S5-07 

s7-73 

R1-43 

A3-88 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

J.K. Per ry  H6-25 X 

A-6000.135 (01/93) WEF067 
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