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TG 00:L 

SUMMARY O f  

ESTIMATES FOR 

A2R QUALITY CONTROL SYSTEMS 

The purpose o f  t h i s   r e p o r t  i s  t o  summarize t h e  compara.ttive c o s t s   f o r  

t he   va r ious  A i r  Q u a l i t y   C o n t r o l  Systems (AQCS) which  were  considered 

w i th   respec t   t o   t he   Ha t   C reek   P ro jec t .  These various  systems  are 

i d e n t i f i e d  as fo l l ows :  

- System No. 

1 

2 

9 

10 

11 

12 

13 

System D e s c r i p t i o n  

Base Scheme - 244 m s tack  - 99.49  perc:ent e f f i c i e n t  
E l e c t r o s t a t i c   P r e c i p i t a t o r  (ESP) 

System No. 1 - except   fo r   Meteoro log ica l   Cont ro l  System 
(MCS) 

System No. 1 - e x c e p t   f o r  366 m s tack  and MCS 

System No. 1 - e x c e p t   f o r   p a r t i a l   w a s h i n g  o f  coal  

System No. 1 - e x c e p t   f o r   f u l l   w a s h i n g   o f   c o a l  

System No. 1 - except  for   99.80  percent ESP 

System No. 1 - e x c e p t   f o r  99.95 percent  ESP 

System No. 1 - excep t   f o r   99 .97   pe rcen t   e f f i c i en t   f ab r i c  
f i  1 t e r s  

System No. 1 - e x c e p t   f o r   p a r t i a l  FGO t o  meet  upper limit 

System No. 1 - e x c e p t   f o r   p a r t i a l  FGO between  upper  and 
lower  l.imit 

System No. 1 - e x c e p t   f o r   f u l l  FGO 

System No. 1 - e x c e p t   f o r   p a r t i a l   d r y  FGO 

System No. 1 - e x c e p t   f o r   f u l l   d r y  FGO 
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%stem 1 - Ease  Scheme . 

Tble AQCS for  this  base  system  includes  a 244 m  stack  and  a 99.49 per- 

cent  electrostatic  precipitators (ESP). The  stack  would  be 244 m i n  
height,  have  an  external  diameter  at  the  top o f  21.5 m arid would  house 
four  separate 7 m  diameter  flues,  one  for  each boiler. The ESPs would 
be  designed  to  handle  a  mass  flow of 830 kg/s and to remcmve 99.49 per- 
cent  of  inlet  particulate  loading. 

The  costs  for  this AC!CS scheme  are  the  base  costs  for  this  report. 
Thus  this  report  identifies  the  incremental  cost  to  this  base  for 

systems 2 to 13. 

%stem 2 - MCS 

The AQCS for  this  alternative is the  same  as  the AQCS for  the  base 
except  that it  includes  a MCS. 

The MCS involves: 

1. A meteorological .and ambient  air  quality  instantaneous  monitoring 

network. 

2. A computer  based model to predict local  meteorological  conditions 
and  resulting  air  quality  at  ground level. 

3. Flexibility in plant  operations  to  allow  both  reduction in the 
powerplant  output and/or  switching  to  low  sulphur cclal when  con- 

ditions  dictate. 

The  incremental  construction  and  operating  cost  for  this  alternative 

would  be  as follows: 

i, 
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- F i s c a l  Year 

m a / a  
1981/82 
1982/83 
1983/84 
1984/85 
1985/86 
1986/87 
1987/88 
1988/89 - 
1990/91 
1991/92 
1992/93 

1989/90 

1980 (k$) 

Const ruc t ion   Opera t ing  2 

2054 
685  608 

608 
608 

1 s t   y e a r  of opera t i on  1215 
1215 i s  an  annual  cost 
t o  be c a l c u l a t e d   f o r  
35 years  from 1 August 
1988 t o  1 August 2023 

I n   t h e   f o l l o w i n g   t a b ' l e   p r e s e n t   w o r t h   v a l u e s   a r e   g i v e n   f o r   t h e  above 

incremental  cash  f lows. 

1980 (M$) 

Discount   Ratex '  
( X )  

3 6 10 - - - 
MCS 
(System 2 minus  System 1 )  
- 

Capi ta l  

Operat ing 

TOTAL 

2 2 2 

23 13 7 

25 15 9 

- System 3 - 366 m Stack: 

The AQCS f o r   t h i s   a l t e r n a t i v e   i s   t h e  same as the  AQCS for System 2 

e x c e p t   t h a t  it inc ludes  a 366 m s tack   i ns tead   o f  a 244 m stack. The 

366 m stack  would  a lso  house  four   separate 7 m diameter   f lues.   Th is  

srystem wou ld   a lso   inc lude a MCS system. 

The incrementa l   cons t ruc t ion  and o p e r a t i n g   c o s t s   f o r  t h i s  a l t e r n a t i v e  

would  be as fo l lows:  

x Presen t   wor th   ca l cu la t i ons   a re   g i ven   i n   Append ix  I1 
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Fiscal 
Year 

1.981/82 
1.980/81 

1.982/83 
1.983/84 
3.984/85 
1.985/86 
1.986/87 
1.987/88 - 1st  year  of 
3.988/89 operation 
3.989/90 

1.991/92 
1990/91 

3.992/93 

" 

1980 (k$) 

MCS  MCS 
Capital 

~ o n s t r u c t i o n ~  Costs  Operatinq 
Operating 

costs 

2054 
411 
1491 

685  608 
608 

2265 608 
2409 
1835 

1215* 

870 
239 
38 

71 
143 
214 
285"" 

Tn the  following  table  present  worth  values  are  given  for  the  above 

incremental  cash  flows  (see  previous page). 

1980 (MS) 

Discount  Rate 
(X) - 3 6 10 

366 m S t a c k s  
(System 3 minus  System 1) 

- - 

Capital 10 a ti 

Operating 

TOTAL 

27 16 tl 

37  24 14 

The  present  worth  calculations  are  in  Appendix 11. 

Note  that  the SO, and  particulate  emissions  for  this  case  would  be  the 

:;ame as  the  case  for  the  base  (System 1). 

* 1215 is an  annual  cost  to  be  calculated  for  35  years  from 1 August 
1988 to 1 August 2123. 

'w 285 i s  an  annual  cost  to  be  calculated  for 32 year!; from 1 August 
1991 to 1 August 2023. 
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A Svstem 4 - P a r t i a l  Washinq o f  Coal ( B e n e f i c i a t i o n )  

S e v e r a l   a l t e r n a t i v e   b a n e f i c i a t i o n  schemes were  examined  but, f o r   t h e  

purposes  o f   eva luat ion,   two  wet   grav i ty-separat ion schemes were  studied 

and t h e i r   c o s t s  were <compared w i th   the   benef i t s   wh ich   wou ld   accrue  if 

e l t h e r  one was adopted. The pa r t i a l   wash ing  scheme washes o n l y   t h e  

l a r g e r   s i z e   f r a c t i o n s   ( p a r t i c l e s   l a r g e r   t h a n  13 mm) i n  a Heavy  Medium 

B a t h   w h i l e   t h e   f u l l   w a s h i n g  scheme washes, t h e   l a r g e r  s i z e  f r a c t i o n s   i n  

a Heavy Medium Ba th ,   bu t   a l so  washes the   sma l le r   s i ze   f rac t i ons  

( p a r t i c l e s   s m a l l e r   t h a n  13 mm) i n  a Water  Only  Cyclone. 

Wet g rav i t y -separa t i on  schemes are  .based on t h e   f a c t   t h a t   m i n e r a l  

m a t t e r   p a r t i c l e s   w i t h i n   t h e   c o a l   a r e   d e n s e r   t h a n   t h e   c o a l   i t s e l f .  

Therefore,  i f  the  cclal i s   f e d   i n t o  a medium which has  a d e n s i t y  

s ' l i g h t l y   g r e a t e r   t h a n   t h e   c o a l   p a r t i c l e s ,   t h e   m i n e r a l   m a t t e r  will s i n k  

and t h e   c o a l  will f l o a t .  The Heavy  Medium Bath  method  involves 

conveying  the  raw  coal   through a water-magnet i te   so lu t ion.   Magnet i te  

e f fec t i ve l y   i nc reases   t he   dens i t y   o f   wa te r   beyond   tha t   o f   t he   coa l .  

The Water  Only  Cyclone  method i s  a s im i la r   p rocess  except, t h a t   c e n t r i -  

f uga l   f o rce  i s  used t o  augment the   water   dens i ty .  

System 4 i n v o l v e s   t h e   p a r t i a l   w a s h i n g  scheme. The raw  coal  would  be 

sc:reened a t  13 mm and the  minus 13 mm p a r t i c l e s   w o u l d  bypass t h e  wash 

p l iant  whi le  t h e   p l u s  13 mm p a r t i c l e s   w o u l d  be washed i n  t h e  Heavy 

Medium Bath. The f l oa ts   ( c lean   coa l )   wou ld   t hen   be   recomb ined   w i th   t he  

bypassed  smal le r   f rac t . ions   wh i le   the   s inks   wou ld  be  dewat.ered  and sent  

t c r  the  waste  d isposal   areas. 

I n  assess ing   t he   cos ts   o f   t h i s   sys tem it i s  i m p o r t a n t   t o   n o t e   t h a t  

t he re   wou ld   a l so  be  economic  benefits. The f o l l o w i n g   t a b l e   i n d i c a t e s  

the  incremented  costs   and  benef i ts  for t h i s  system r e l a t i v e   t o  system 

(I.). 

The inc remen ta l   cons t ruc t i on  and o p e r a t i n g   c o s t s   f o r   t h i s   a l t e r n a t i v e  

would  be as fo l lows:  

- 5 -  



i G  001 

F isca l  
Year 

1980/81 
1981/82 
'1982/83 
1983/84 
1984/85 
1985/86 
1986/87 
1987/88 
1988/89 - 1 s t   y e a r  o f  
1989/90 opera t i on  
1990/91 
1991/92 
1992/93 

1995/96 

:?003/04 

.?013/14 

.- 

1980 (k$) 

Construct ion  Op,erat inq 

cos ts5  ' B e n e f i t s  . 6 7 Benef i ts  8 - 
57 

137 
11 

1269 
444 

1537 
7657 

3084 

7657 
5075 

7657 
6358 
5195 
4133 
2242 
424 
20 

1330 

2395 

,1330 

1615 386 
3231 772 
4846 
6461 

1158 
1544 

6461 and 1!544 are  annual 
f i g u r e s   t o  be c a l c u l a t e d  
f o r  32 yea'rs  from 1 August 
1991 t o  1 <AUgust 2023 

In t he   f o l l ow ing   t ab le ,   p resen t   wor th   va lues   a re   g i ven  fo r  t h e  above 

incremental  cash  f lows  (see  previous  page). 

1980 (Ma) 

P a r t i a l  Washing 
(System 4 minus  System 1) 

Cap i ta l  and opera t i ng   cos ts  (+) 128  74 

Cap i ta l  and o p e r a t i n g   b e n e f i t s  (-1 48 32 

Net  cos ts  (+) 80  42 

- 6 -  
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19 
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F o r   t h i s  s y s t e m  t h e  SO2 emiss ion   ra te ,  compared t o  €he  base scheme i s  

a s  f o l l ows :  

502 
(mg/kJ) 

Proposed p r o j e c t  (System 1) 
Par t i a l   wash ing  (System 3) 

- System 5 - F u l l  Washinq o f  Coal ( B e n e f i c i a t i o n l  

0.57 
0.52 

I n   t h e   f u l l  washing  system  raw  coal   would  s imi lary   be  screened  wi th  

l a r g e r   f r a c t i o n s   g o i n g   t o  a  Heavy  Medium Ba th   bu t   t he   saml le r   f rac -  

t ions,   ins tead  o f   be ing  bypassed,   would  be washed i n  a Water  Only 

C y c l o n e   c i r c u i t .  The c lean  coa l   p roduc t   f rom  bo th   c i rcu i ts   wou ld   then 

be recombined  and  sent t o   t h e   p o w e r p l a n t   w h i l e   t h e   s i n k s  (or t a i l i n g s )  

f rom  bo th   c i rcu i ts   wou ld   be   dewatered  and s e n t   t o   t h e  waste  disposal 

area. 

S i m i l a r y ,   i n   a s s e s s i n g   t h e   c o s t s   o f   t h i s   a l t e r n a t i v e  it i s   i m p o r t a n t   t o  

no te   t ha t   t he re   wou ld   a l so  be  economic benef i t s .   There fore ,   the  

f o l l o w i n g   t a b l e   i n d i c a t e s   t h e   i n c r e m e n t a l   c o s t s  on b e n e f i t s  compared t o  

t.he  base  (System 1). 

1980 (k$) 

F i s c a l  
Year 

1.980/81 
1.981/82 
1.982/83 
1.983/84 
1.984/85 
1.985/86 
1.986/87 
1,987/88 

1,989/90 opera t i on  
1,988/89 - 1 s t   y e a r   o f  

1990/91 
1,991/92 
1,992/93 

1995/96 

2003/04 

2013/14 

” 

Const ruc t i on  

cos ts   Bene f i t s  10 - 
133 
27 

1 036 
319 

3 388 
2 962 
7 199 

12 705 11 848 
12 705  14  843 
12  705 12 127 

5 233 
9 650 

1 990 
46 

2 093 

4 135 

2 093 

- 7 -  

Operat ing 

cos ts   Bene f i t s  12 - 

4 271 
8 541 

961 

12 812 
1 922 

17  082 
2 883 
3 843 

17  082 and 3843 are  annual  

32 years  f rom 1 August 1991 
f i g u r e s   t o  be c a l c u l a t e d   f o r  

t o  1 August 2023 



In the  following  table,  present  worth  values  are  given . fo r  the  above 
incremental  cash flow!; . 

1980 (M$) 

Discount Rate 

3 
(%) 
6 - - 10 - 

Full Washing 
(System  5  minus  System 1) 

Capital  and operating  costs (+) 317 179  96 

Capital  and operating  benefits (-) 117  78 51 

Net  costs 200 101 45 

For  this  system  the SO2 emission  rate,  compared  to  the base scheme is 
as follows: 

Proposed  project 

Full washing 0.45 to 0.37 

System 6 - 99.80 percent ESP 
The AQCS for  this  alternative is the  same  as  the AQCS for  the  base 

except  that it includes a more efficient ESP. A 99.80 percent effi- 
ciency  performance  from  an ESP i s  considered to be readily  achievable 
and would  mean  a m o w  costly  precipitator  (larger in collection  area, 
one  additional  electric field) compared  to  the ESP i n  the  base system. 
The  incremental  construction and operating  costs  for thi.5 alternative 
would be as follows: 

TG 0131 - a -  
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Fiscal Year 

1980/81 
1981/82 
1982/83 
1983/84 
1984/85 
1985/86 
1986/87 

1988/89 

1990/91 
1989/90 

1991/92 
1992/93 

1987/8a 

1980 (k$) 

Construction 13 Operating 14 

3382 
932 

5138 
1st year o f  5464  52 
operation 4163 

1973 
:LO4 

542 
115 6 
208 

calculated  for 32 years  from 
1 Aug 1991 to 1 Aug 2023 

87  208 is an annual cost  to be 

In the  following tatrle present  worth  values  are  given for the  above 
incremental  cash flows. 

99.80 p e r c e m  

Capital 

Operating 

TOTAL 

1980 (Mb) 

Discount Rate 

3 
( X )  
6 10 - - - 

17 14 10 

3 2 1 

20 16 11 

For this  system  the  particulate  emission  rate,  compared  to  the  base 
scheme is as follows: 

Proposed  project 

99.80 percent ESP 

- 9 -  

Particulate 
{mq/kJl 

0.06 

0.04 
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System 7 - 99.95 p e w e e  

The  AQCS  for  this  alternative is the  same  as  the  AQCS for  the  base 
except  that it includes a more  efficient ESP. 

ESP manufactures  were  contacted  with  respect  to  the  feasibility  of 
supplying a precipitator  with an efficiency  of 99.95 percent  to  handle 
ash from a coal which had similar  quality  but  a  greater  quantity  of  ash 
than  contained in performance coal. They had reservations  particuarly 
concerning  the  difficulties  and  costliness  of  meeting  the  performance 
and  maintaining  this  level;  however,  the  performance  was  generally 
considered  to be technically  achievable.  The  manufacturer's  informa- 
tion  varied  somewhat  with  respect  to  additional  collection  area 
required  and  with  respect  to  additional cost. Therefore,  the  con- 
struction  and  operation  estimates  are  subject  to  greater  tolerance  than 

the  estimate  for  the base. 

Fiscal Year 

1980/81 
1981/82 
1982/83 
1983/84 
1984/85 
1985/86 
1986/87 
1987/88 
1988/89 - 1st year  of 
1989/90 operatior, 
1990/91 
1991/92 
1992/93 

1980 (kJ) 

Construction 15 Operati "9 16 

2 039 
7 397 
11 237 
11 948 1104 

4 315 
9 103 

,312 
208 

1 185 
190 416 is an annual cost  to be 

calculated  for 32 years  from 
1 Aug 1991 to 1 Aug 2023 

,416 

In the  following  table  present  worth  values  are  given  for  the  above 
incremental  cash  flows  compared  to  the base. 
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99.95 percen- 

Capi ta l  

Operating 

TOTAL 

1980 (M$) 

Discount  Rate 
(%) 

7 4 2 

45 34 25 

F o r   t h i s  system the   par t i cu la te   emiss ion   ra te ,  compared t o   t h e  base i s  

as follows: 

Proposed p r o j e c t  

99.95 percent ESP 

P a r t i c u l a t e  
(mg/kJ) 

0.06 

0.01 

System 8 - 99.97 p e r c e n t   E f f i c i e n c y   F a b r i c   F i l t e r s  

The arrangement  of  the AQCS f o r   t h i s  system i s  s i m i l a r   t o   t h a t   f o r   t h e  

p r o p o s e d   p r o j e c t   e x c e p t   t h a t   f a b r i c   f i l t e r s   r e p l a c e   t h e  ESPs. 

Fabr ic  filter i n s t a l l a t i o n s  have  been used by the u t i l i t y  indust ry   over  

t h e   l a s t  5 years. As a r e u s l t  a development  work on fabr ic   mater ia ls ,  

many o f   these  ins ta l la t ions  now  show acceptable  performance  with 

respect t o  f a b r i c   l i f e   d u r a t i o n   a t   l o w   g r a i n   l o a d i n g s .   C o l l e c t i o n  

e f f i c i e n c i e s   f o r   t h i s   t e c h n o l o g y   a r e   t y p i c a l l y   i n   t h e  ranjge o f  99.8 t o  

99.9 percent  and, f o r   c e r t a i n   f l y a s h e s   w h i c h   a r e   d i f f i c u l t   t o   c o l l e c t  

by e l e c t r o s t a t i c   p r e c i p i t a t i o n ,   f a b r i c   f i l t e r s  can o f f e r  economic 

advantages  over ESPs. 

,Fabric f i l t e r s   a r e  viewed as an emerging  technology  which i s  poss ib l y  a 

t e c h n i c a l l y   f e a s i b l e   a l t e r n a t i v e   t o  ESPs fo r   the   Hat  Creek P ro jec t  and 

i s  accepted f o r  th is   s tudy  as such.  However, it i s  f e l t  t h a t  a more 

TG O C l l  - 11 - 



defini t ive  determinat ion of f e a s i b i l i t y  would require  an sssessment o f  

the   in i t ia l   opera t ion  of  t h e   l a r g e r   f a b r i c   f i l t e r   i n s t a l l a t i o n s   p l a n n e d  

.for the   ear ly  1980s in  conjunction w i t h  bench o r  pi1otsc:ale t e s t s  o f  

f ab r i c s   t o   de f ine   t he   ope ra t ing   cha rac t e r i s t i c s  w i t h  Hat $:reek f lyash.  

The estimated  construction costs o f  a 99 .97   pe rcen t   f ab r i c   f i l t e r   a r e  
'less than  the  estimated  construction  costs for  the  base 39.50 percent 
ESP, b u t  the   es t imated   opera t ing   cos ts   for   the   fabr ic   f i l t e r   a re  
!greater.   Therefore,   the  following  table  indicates  estimates o f  the 
Incremental   constructlon  benefits  and the  incremental  operating  costs. 

2340 
645 

3555 
3781 
2880 1090 

545 

1365 
375 

1,534 

60 
2179 

2179 i s  an annual cos t   t o  b e  
ca lcu la ted  f o r  32 years  from 
1 Aug 1991 t o  1 Aug 2023 

I n  the  following  tab'le  present  worth  values  are g iven  f o r   t h e  above 
cash flows. 

99.97 p e r c e r m  

Discount  Rate 

3 
(%I 
6 - - - 10 

Capital   (benefi ts  -1 - 12 - 10 -7 

Operating 36 19  9 

TOTAL 24 9 2 

- 12 - 
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F o r  this  alternative  the  particulate  emission  rate,  compared  to  the 
alternative  selected f o r  the  base is as follows: 

Proposed  project 

99.97 percent  fabric  filter 

Particulate 
(mq/kJ] 

0.06 

0.01 

Systems 9 and 10 - Partial Wet FGO 

The  wet  scrubbing  systems  are  essentially  similar,  differing  mainly in 
the  size  of  plant  necessary  to  provide partial o r  full flue  gas  scrub- 
bing. Flue  gas  leaves  the  particulate  control  system and passes  to  the 
FGD absorber  modules  for SO, removal with  subsequent  discharge  to  the 
chimney. 

Reagent is delivered to the FGD modules i n  slurry  form  with  preparation 
in a  sub-system  consisting  primarily  of  dry  storage  silos,  wet ball 
mills, slurry  storage  tanks  and  transfer  pumps.  Blowdown  waste  slurry 
is dewatered in gravity  thickeners  and  vacuum  filters, and is then 
blended  with  flyash  and  a small quantity  of  lime  to  produce an essen- 
tial.ly dry  product  which  can be handled by the  dry  ash  conveying  system 
incorporated in the  project  base  plant design. 

With  the  two partial wet  scrubbing  alternatives  a portio11 of  the  flue 

gas  flow  bypasses  the FGD modules  at all times and recombines  with  the 
treated  flue  gas  at  downstream  mixing chamber. An 85 percent  of  the 

SO, is removed  from .the flue gas that  passes  through  the FGD modules. 
For  system (9) approximately 50 percent of the  gas is bypassed  to  give 
an overall  removal efficiency  of 42 percent and f o r  system (10) appro- 
ximately 41 percent i s  bypassed  to  give  an overall  removal efficiency 
of 50 Dercent. 

F o r  this partial wet  scrubbing  alternative - 50 percent o f  the  flue  gas 

passes  through  the FGD absorber  modules (two operating  plus one spare) 
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having an 85 percent SO, removal e f f i c i e n c y ,   g i v i n g  an o v e r a l l   e f f i -  

c i e n c y   o f  42 p e r c e n t   r e l a t i v e   t o   t o t a l  gas flow. One ha l - f   o f   t he   t o ta l  

gas flow  bypasses  the FGD modules a t   a l l  times  and  recombines wi th  t h e  

t r e a t e d   f l u e  gas a t   t h e  downstream mix ing chamber. Fo r  t h i s  system 

r e h e a t i n g   o f   t h e   f l u e  gas i s   n o t   r e q u i r e d .  

The 42 percent  removal  system removes s u f f i c i e n t  SO, so t h a t   t h e  upper 

limit of   t he   Po l l u t i on   Con t ro l   B road ' s   em iss ion   ob jec t i ves   i s  main- 

tained. The cons t ruc t i on  and o p e r a t i n g   c o s t s   f o r   t h i s   a l t e r n a t i v e  

would be as fo l lows: 

System 9 - 42% Removal - 

F i s c a l  Year 

1980/81 

1982/83 
1981/82 

1983/84 
1984/85 

1986/87 
1985/86 

1987/88 
1988/89 
1989/90 
1990/91 
1991/92 
1992/93 

' 1 s t   y e a r   o f  
operat ion 

1980 (kb) 

Construct ion 19 Operat ing 20 

34 933 
9 629 

53  071 
56 430 2 067 
42  994 
20 377 

4 134 

5 598 
6 200 
8 267 

89 6 8267 i s  an annual  cost t o  be 
ca l cu la ted  for 32 years f rom 
1 Aug 1991 t o  1 Aug 2023 

I n   t h e   f o l l o w i n g  taksle present  worth  values  are  g iven for the above 

incremental  cash  f lows. 

1980 (MS) 

Discount  Rate 
(%I . .  

P a r t i a l   W e t m  
(Upper limit maintained) 

3 6 10 - - - 

Cap i ta l  178  143 108 

Operat ing 135 72 3:; 

TOTAL 313 215 1421 

- 14 - 



IFor this  system  the SO, emission  rate,  compared  to  the  base  alternative 

i s  as follows: 

Proposed  project 

Partial wet FGD (42% removal) 

so2 
(rnq/kJ] 

0.57 

0.34 

System 10 - 52 percent. Removal 

The 52 percent removal system  removes  sufficient SO, so that  the SO, 
emission  falls in between  the  upper and lower  Pollution Control Board's 
objective's limit. The  construction and operating co:sts for  this 
alternative  would be as follows: 

Fiscal Year 

' 1st year of 
operation 

1980 ( k $ )  

Construction 21 Operating 22 

11 564 
41  953 
63 737 
67 771 
51 635 

2 401 
4 802 

24  473 
6 723 

7 202 

1 076 
9 603 

9603 is an annual cost  to be 
calculated  for 32 years from 
1 Aug 1991 to 1 Aug 2023 

In the  following  table  present  worth  values  are  given for the  above 
incremental  cash flows. 
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1980 (MS) 

Discount Rate 

3 
( X )  
6 10 - - - 

Partial Wet E 
(between  upper and 
lower  limit) 

Capital 214  171  129 

Operating 157  84  41 

TOTAL 371  255 170 

F o r  this  system  the SO, emission  rate,  compared  to  the  base  alternative 
is as  follows: 

502 
(mq/kJ) 

Base  alternative .O. 57 

Partial wet FGD ('50% removal) 0.27 

- System 11 - Full Wet F(;D 

In this  scheme, all the  flue  gas  passes  through  the  FGD  absorber 
modules  (three  operatyng  plus  one  spare) to remove 85 percent  of  the 
SO,. Hot  air is injected into the  treated  flue  gas in  ,3 downstream 
mixing  chamber  to  raise  the  mix  temperature  above  saturation  and 
prevent  water  fall-out  within  the  plant area. The FGD module  facility 
is equipped  with  a full flow  bypass  for  utilization dur'ng startup, 
shutdown  or  upset corlditions; this  bypass is not  used under normal 
operating  conditions. 

The  estimated  construction and operating  costs  for  this  system  would be 
as follows: 
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Fiscal Year 

1980/81 
1981/82 
1982/83 
1983/84 
1984/85 
1985/86 
1986/87 
1987/88 
1988/89 - 1st  year  of 
1989/90 operation 
1990/91 
1991/92 
1992/93 

1980 (k$f  

Construction 23 Operating 24 

14  417 
52  305 
79  463 
84 493 
64 375 
30 511 

3 556 
7 112 

8 382  14  224 
10  668 

1 341 14  224 is an annual cost  to 
be calculated  for 32 years 
from 1 Aug 1991 to 1 Aug 2023 

In the  following  table  present  worth  values  are  given  for  the  above 
incremental  cash flows. 

1980 (M$) 

Full Wet FGQ 

Capital 
Operating 
TOTAL 

Discount Rate 
(%I 

267 214 
232  124 

161 

499 
61 

338  222 

For this  system  the 5#0, emission  rate,  compared  to  the b,sse scheme is 
as follows: 

so, 
lmg/ kJ 1 

Proposed  project 0.57 

Full wet FGD 0.09 
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System 12 - Partial 0" 

The dry  scrubber syst.em  is  located  upstream  of the  particulate  control 
device. For combinat.ion  with  fabric filters, the  spray  dryer  vessels 
would  be  located  between  the  mechanical  collectors  and  filters. 

The mechanical  collectors  remove an estimated 85 percent o f  the  parti- 
culates. The lime  slurry  injected in the  spary  dryers  reacts  with  the 
SO, to  produce  calcibm  sulphite and sulphate in a dry powder form; the 
reaction is considered to occur  during or shortly  after  evaporation  of 
the  injected  slurry  water. The fabric  filters  receive  the  flue  gas 
leaving  the  spray  dryers to remove  the  clacium  salts  and  further  fly 
ash  quantities. 

The  waste  material  from  fabric  filter  hoppers is in dry  form  and  can  be 
pneumatically  conveyed  to a central  location  for  disposal via belt 
conveyors. 

For the  partial  dry  FGO system, approximately 50 percent. o f  the  flue 
gas must be treated t o  achieve  the  upper PCB emission  limit  for SO, of 
0.34 mg/kJ. The remaining 50 percent i s  bypassed  and  remixed with the 
spray dryer exit  gas  prior  to  the  particulate  removal equbment. 

The estimated  construction and  operating  costs  for  this  alternative 
would be  as  follows: 
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Fiscal Year 

1980/81 
1981/82 
1982/83 
1983/84 
1984/85 
1985/86 
1986/87 
1987/88 
1988/89 - 1st  year  of 
1989/90 operation 
1990/91 
1991/92 
1992/93 

1980 (kS) 

Construction 25 Operating 26 

25 657 
7 072 

38 979 
41 446 
31 578 
14  967 
4 112 

1 298 
2 596 
3 893 
5 190 

658 5190 is an  annual  cost  to be 
calculated f o r  32 years from 
1 Aug 1991 to 1 Aug 2023 

In the  following  table  present  worth  values  are  given f o r  the  above 
cash flows. 

1980 (M$) 

Discount  Rate 

Partial  Dry 

Capital 131 105 79 

Operating 

TOTAL 

85 45 22 

216 150 101 

For  this  system  the SO, emission  rate,  compared to the  base is as 
follows: 

50, 
(mg/kJ) 

0.57 

0.34 

Proposed  project 

Partial  dry FGD 
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System 13 - Full Dry@ 

In t h i s  system a l l  Flue gas i s  t rea ted .  The spray   dryer   fac i l i ty  i s  

equipped w i t h  a bypass fo r   s t a r t -up ,  shutdown and upse t  conditions b u t  

i s  not  used  during normal .operation. 

T h e  estimated  construction and operat ing  costs  f o r  t h i s  system would be 

as  follows: 

Fiscal Year 

1981/82 
1980/81 

1982/83 
1983/84 
1984/85 
1985/86 
1986/87 
1987/88 
1988/89 - 1st year  ,of 
1989/90 operation 
1990/91 
1991/92 
1992/93 

1980 (k$) 

Construction 21 Operating 28 

10 778 

59 403 
39 101 

63  163 2 384 
48  124 
22  809 

4 769 

6 266 
7 153 
9 537 

1 003  9537 i s  an annual c o s t   t o  b e  
ca l cu la t ed   fo r  32 years from 
1 Aug 1991 t o  1 Aug 2023 

I n  t h e  following table present worth  values  are g i v e n   f o r  t h e  above 

,cash f 1 ows. 
1980 (Mb) 

. F u l l  Dry FGC: 

Capital 

Operating 

TOTAL 

- 20 - 

Discount Rate 
(%I 

3 - 6 10 - - 
199 160 120 

156 83 41 

355 243 161 



For this  system  the SO, emission  rate,  compared to  the  base  scheme i s  

as follows: 

SO2 

(ms/kJi 

Proposed project 

Full dry  FGO 

TG O C 1  

0.57 

0.09 
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REFERENCE  NOTES 

1. Th is   cons t ruc t ion   cos t  cash  flow i s  calculated  from  the  incremen- 

t a l   c a p i t a l   c o s t   w h i c h  i s  taken  from  Appendix I, Table A,  

column  8, l i n e  8.3. The cap i ta l   cos ts  shown i n  above t a b l e  have 

been i n f l a t e d   b y  9.5 pe rcen t   i n   o rde r  t o  b r i n g  1979 d o l l a r s   t o  

1980 d o l l a r s .  The cash f l o w  d i s t r i b u t i o n  was der'ived f r o m  the 

d i s t r i b u t i o n  shown i n  column 7 on Table C i n  Appendix I. The 

d i s t r i b u t i o n  shown on Table C was based on 1 August 1989 

in-service  date.  In o r d e r   t o  accommodate 1 August  1988 in -se rv i ce  

date,   the above cash f l ow  was based on Table C ( c o l m n  7) d i s t r i -  

but ion,  moved forward 1 year. 

2. This  incremental  operating  cost  cash  f low i s  der ived  f rom 

Appendix I ,  Table A ,  column E, l i n e  9.4. The c & s t  shown on 

Table A was i n f l a t e d  by  9.5 pe rcen t   i n   o rde r  t o  convert  1979 

d o l l a r s   t o  1980 do l l a rs .  The cash f l o w   d i s t r i b u t i o n  was der ived  

from t h e   d i s t r i b u t i o n  shown i n  column 4 on Table B i n  Appendix I. 
The d i s t r i b u t i o n  shown i n  Table E was based on 1 August 1989 

in-service  date.  In o r d e r   t o  accommodate 1 August  1988 in -se rv i ce  

date  the above cash f l ow  was based on Table B (column 4) d i s t r i -  

but ion,  moved forward 1 year.  

3.  T h i s  cons t ruc t i on   cos t  cash f l o w  i s  calculated  from  the  incremen- 

t a l   c a p i t a l   c c 6 t   w h i c h  i s  taken  from  Appendix I ,  Table A, 

column C, l i n e  €1.1. The cap i ta l   cos ts  shown i n  above t a b l e  have 

been i n f l a t e d  by 9.5 pe rcen t   i n   o rde r  ;o b r i n g  1979 d o l l a r s   t o  

1980 do l l a rs .  The cash  flow d i s t r i b u t i o n  was der ived  from the 

d i s t r i b u t i o n  shown i n  column 4 on Table C i n  Appc!ndix I .  See 

Note 1 regarding 1989 in-service  date.  

4. This  incremental  operating  cost was der ived  .fronl  Appendix I ,  

Table A, column C, l i n e  9.1. The cost  shown on th l i s   tab le  was 

i n f l a t e d   b y  9.5 percent i n   o r d e r   t o   c o n v e r t  1979 do ' l l a rs   t o  1980 

d o l l a r s .  The cash   f l ow   d i s t r i bu t i on  was der ived  f r o m  t h e   d i s t r i -  

bu t i on  shown i n  column 1 on Table B i n  Appendix 1. See Note 2 

regarding 1989 in-service  date. 
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5 .  This  construct fon  cost   cash f l o w  i s  calculated  from  the  incremen- 

t a l   c a p i t a l   c o s t  which i s  shown i n  Appendix I ,  Table A ,  column D, 

1 i n e  8.2.  The cap i ta l   cos ts  shown i n  above t a b l e  have been 

i n f l a t e d  by 9.5 percent i n  o r d e r   t o   b r i n g  1979 d o l l a r s   t o  

1980 d o l l a r s .  The cash   f l ow   d i s t r i bu t i on  was de.rived f r o m  the 

d i s t r i b u t i o n  shown i n  column 5 on Table C i n  Appendix I. See 

Note 1 regarding 1989 in-service  date.  

6 .  This   benef i t   cash   f low  i s   ca lcu la ted   f rom  the   inc rementa l   va lue  

which i s  shown i n  Appendix I ,  Table A,  column D, l i n e  8.1. The 

value was i n f l a t e d  by 9.5 p e r c e n t   i n   o r d e r   t o   b r i n g  1979 d o l l a r s  

t o  1980 d o l l a r s .  The cash f l o w  d i s t r i b u t i o n  i s  the same  as the 

d i s t r i b u t i o n  used i n  Table 0, l i n e  1.1. 

7. This  incremental   operat ing  cost  i s  ca l cu la ted  from the  values 

which  are shown i n  Appendix I, Table A,  column D, l i n e s  9.2 and 

9.3. These values were i n f l a t e d   b y   9 . 5   p e r c e n t   i n   o r d e r   t o   b r i n g  

1979 d o l l a r s   t o  1980 do l l a rs .  The cash f l o w  d i s t r i b u t i o n  was 

der ived  from t h e   d i s t r i b u t i o n  shown i n  column 2 on Table E i n  

Appendix I. See Note 2 regarding 1989 in-serv ice  date.  

8. Th is   incrementa l   operat ing  benef i t  i s  calculated  f rom  the  values 

which  are shown i n  Appendix I, Table A, column D ,  l i n e  9.1. This 

value was i n f l a t e d  by  9.5 p e r c e n t   i n   o r d e r  t o  b r i n g  1979 d o l l a r s  

t o  1980 do l l a rs .  The cash f l o w  d i s t r i b u t i o n  was derived  from  the 

d i s t r i b u t i o n  shown i n  column 1 on Table E i n  Appendix I. See 

Note 2 regarding 1989 in-service  date.  

9. This  construct ion  cost   cash  f low i s  ca l cu la ted  from the  incremen- 

t a l   c a p i t a l   c o s t  which i s  shown i n  Appendix I, Table A, column E ,  
l i n e  8.2. The cap i ta l   cos ts  shown i n  above t a h l e  have  been 

i n f l a t e d  by 9.5 percent i n   o r d e r   t o   b r i n g  1979 d o l l a r s  t o  

1980 d o l l a r s .  The cash f l o w   d i s t r i b u t i o n  was der ived f r o m  the 

d i s t r i b u t i o n  shown i n  column 6 on Table C i n  Appendix I. See 

Note 1 regarding 1989 in-service  date.  
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10. T h i s   b e n e f i t  cash f l ow   i s   ca l cu la ted   f rom  the   i nc remen ta l   va lue  

which i s  shown i n  Appendix I ,  Table A,  column E, l i n e  8.1. This 

value was i n f l a t e d  by  9.5  percent i n   o r d e r  t o  b r i n g  1979 d o l l a r s  

t o  1980 d o l l a r s .  The cash f l o w  d i s t r i b u t i o n  i s  th,e same as the 

d i s t r i b u t i o n  used i n  Table 0. l i n e  1.1. 

11. This  incremental   operat ing  cost  i s  ca l cu la ted  f r c m  the  values 

which  are shown i n  Appendix I ,  Table A , ~  column E, l i n e s  9.2 and 

9.3.  These values  were i n f l a t e d  by 9.5 p e r c e n t   i n   o r d e r   t o   b r i n g  

1979 d o l l a r s  t o  1980 d o l l a r s .  The cash f l o w  d i s t r i b u t i o n  was 

der ived  f rom t k , e   d i s t r i b u t i o n  shown i n  column 2  on Table B i n  

Appendix I .  See Note 2 regarding 1989 in-service  date.  

12. This   incrementa i   operat ing  benef i t  i s  ca lcu lated  f rom  the  va lue 

which i s  shown i n  Appendix I ,  Table A,  column E, l i n e  9.1. This 

value was i n f l a t e d   b y  9.5 p e r c e n t   i n   o r d e r   t o   b r i n g  1979 d o l l a r s  

t o  1980 do l l a rs .  The cash f l o w  d i s t r i b u t i o n  was der ived  from the 

d i s t r i b u t i o n  shown i n  column 1 on Table B i n  App'endix I. See 

Note 2 regarding 1989 in-service  date.  

13. This   const ruct icn  cost   cash  f low i s  calculated  from  the  incremen- 

t a l   c a p i t a l   c o s t   w h i c h  i s  shown i n  Appendix I ,  Table A,  column G, 
l i n e  8.1. The cap i ta l   cos ts  shown i n  above t a b l e  have  been 

i n f l a t e d  by 9.5 percent i n  o r d e r   t o   b r i n g  1979 d o l l a r s   t o  

1980 d o l l a r s .  The cash f l o w   d i s t r i b u t i o n  was der.ived f r o m  the 

d i s t r i b u t i o n  shown i n  column 4 on Table C i n  App(andix I. See 

Note 1 regarding 1989 in-service  date. 

14. This  incremental   operat ing  cost  was der ived front Appendix I, 
Table A, column G ,  l i n e s   9 . 1  and  9.4. The cost  was i n f l a t e d   b y  

9.5 pe rcen t   i n   o rde r   t o   conve r t  1979 d o l l a r s   t o  1980 d o l l a r s .  The 

cash f l o w   d i s t r i b u t i o n  was de r i ved   f rom  the   d i s t r i bu t i on  shown i n  

column 1 on Tatlle 8 i n  Appendix I .  See Note 2 regarding 1989 

in-service  date.  
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15. 

16. 

17. 

18, 

This construction cost cash  flow is calculated  from  the  incremen- 
tal cost whickl  is shown in Appendix I ,  Table A ,  column H, 
line 8.1. This cost was  inflated by 9.5 percent in order to 
convert 1979 dollars  to 1980 dollars. The cash flak, distribution 
was  derived frotri the  distribution  shown in column 4 on Table C in 
Appendix 1. See Note 1 regarding 1989 in-service  date. 

This incremental  operating cost was derived  from the Appendix I ,  

Table A, column H,  line 9.1. This cost was  inflated by 9.5 per- 
cent in order to convert 1979 dollars  to 1980 dollars. The cash 
flow distribution  was  derived  from the distribution  shown in 
column 1 on Table B in  Appendix 1. See Note 2 regarding 1989 
in-service date. 

This construction  benefit  cash  flow is calculat,ed  from the 
incremental  value  which  is shown in  Appendix I ,  Table A, column 9, 
line 8.1. The capital  costs  shown in above  table  have  been 
inflated by 9.5 percent in order to  bring  1979  dollars  to 
1980 dollars.  "he cash flow distribution was derived  from  the 
distribution  shown  in  column 4 on Table C  in  App#?ndix I. See 
Note 1 regarding 1989 in-service date. 

This incremental  operating cost was derived  from  Appendix I ,  
Table A .  column Q, line 9.1. The cost was inflated by 9.5 percent 
in order to  convert 1979 dollars  to 1980 dollars. The  cash  flow 
distribution was, derived  from the distribution  shown in column 1 
on Table 0 in Appendix I. See Note 2 regarding 19,89 in-service 
date. 

19. This  construction  cost  cash flow was  calculated  from the incremen- 
tal capital cclsts which are shown in Appendix I, Table A, 
line 8.1, columns J and G. Column J is the  incremental costs for 
partial  scrubbing (42% removal)  but  also  includes  the  incremental 
costs for 99.80 percent ESP. Therefore, the  incremental  capital 
cost was derived as follows: 224 300 000 - 19 800 000 = 

204 500 000. TPlis value  was  inflated by 9.5 percent in order to 
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b r i n g  1979 d o l l a r s   t o  1980 d o l l a r s .  The cash   f l ow   d i s t r i bu t i on  

was de r i ved   f ro r t   t he   d i s t r i bu t i on  shown i n  column 4 on Table C i n  

Appendix 1. See Note 1 regarding  1989  in-service  date.  

20. This   incrementa l   operat ing  cost  was ca l cu la ted  from the  value 

which i s  shown i n  Appendix I ,  Table A,  column J. l i n e s   9 . 1  minus 

the  incrementa l   operat ing  cost   for   the 99.80 percent ESP, 
column G, l i n e  9.1. Therefore,  the  incremental  opera.t ing  cost was 

der ived as fo l lows:  7 740 000 - 190 000 = 7 550 000. This  value 

was i n f l a t e d  by 9.5 percent i n   o r d e r   t o   b r i n g  1979 d o l l a r s   t o  1980 

do l l a rs .  The  ca.sh f l o w   d i s t r i b u t i o n  was der ived f r o m  t h e   d i s t r i -  

b u t i o n  shown i n  column 1 on Table 8 i n  Appendix I .  See Note 2 

regard ing 1989 in-serv ice  date.  

21. Th is   cons t ruc t ion   cos t   cash  f low was ca lcu la ted   f rom  the  incremen- 

t a l   c a p i t a l   c c s t s   w h i c h   a r e  shown i n  Appendix I ,  Table A, 

l i n e  8.1,  columns JJ1 and G. Column JJ1 i s   t he   i nc remen ta l   cos ts  

f o r   p a r t i a l   s c r u b b i n g  (50% removal)   but   a lso  includ'es  the  incre- 

menta l   costs   for  99.80 percent ESP. Therefore,   the  incremental  

c a p i t a l   c o s t  was der ived as fo l lows:  265 400 000 - 19 800 000 = 
245 600 000. TFlis value was i n f l a t e d   b y  9.5 percent i n   o r d e r   t o  

b r i n g  1979 d o l l a r s   t o  1980 d o l l a r s .  The c a s h   f l o w   d i s t r i b u t i o n  

was de r i ved   f rom  the   d i s t r i bu t i on  shown i n  column 4 on Table C i n  

Appendix I. See Note 1 regarding 1989 in-serv ice  date.  

22. This  incrementa' l   operat ing  cost  was ca l cu la ted  from the   va lue  

which i s  shown i n  Appendix I ,  Table A,  column JJI, l i n e s   9 . 1  minus 

the  incremental   operat ing  cost   for   the  99.80  percent ESP, 
column G ,  l i n e  9.1. Therefore,   the  incremental   operat ing  cost  was 

der ived as fo l lows: 8 960 000 - 190 000 = 8 770 000. This  value 

was i n f l a t e d   b y  3.5 p e r c e n t   i n   o r d e r   t o   b r i n g  1979 d o l l a r s   t o  1980 

do l l a rs .  The c a s h   f l o w   d i s t r i b u t i o n  was der ived from t h e   d i s t r i -  

b u t i o n  shown i n  column 1 on Table B i n  Appendix I. See Note 2 

regarding 1989 in-service  date. 
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23. This  constructicn  cost  cash  flow  was  calculated from the  incremen- 
tal capital  costs  which  are  shown in Appendix I, Table A, 
line 8.1, columr~s M and H. Column M is the  incremental  costs  for 
full scrubbing  but  also  includes  the  incremental  costs  for 
99.95 percent EljPs. Therefore,  the  incremental  capital  cost  was 
derived  as  follows: 349 500 000 - 43 300 000 = 306 200 000. This 
value  was  inflaced by 9.5 percent in order  to bring 1979 dollars 
to 1980 dollars.  The  cash  flow  distribution  was  derived from the 
distribution  shown in column 4 on Table C i n  Appendix I. See 
Note 1 regarding 1989 in-service date. 

24. This incremental  operating  cost  was  calculated from the  value 
which is shown i n  Appendix I, Table A, column M ,  lines 9.1 minus 
the  incremental  operating  cost  for  the 99.95 percent  ESP, 
column H, line 9.1. Therefore,  the  incremental  operating  cost  was 
derived as follows: 13 370 000 - 380 000 = 12 99'0 000. This 

value  was  inflated by 9.5 percent in order  to  bring 1979 dollars 
to 1980 dollars.  The  cash  flow  distribution  was  derived from the 

distribution  shown i n  column 1 on  Table E in Apptendix I. See 
Note 2 regarding 1989 in-service date. 

25. This  construction  cost  cash  flow  was  calculated  from the  incremen- 

tal capital  costs  which  are  shown in Appendix I, Table A, 
line 8.1, columns N and Q. Column N is the incremerltal costs  for 
partial  dry scrubbing  but  also  includes  the incremerltal costs  for 

fabric  filters.  Therefore,  the  incremental capi.:al cost  was 
derived as follows: 136 500 000 - (-13 700 000) =: 150 200 000. 
This value was inflated by 9.5 percent i n  order 1.0 bring 1979 
dollars  to 1980 dollars. The cash  flow  distribution  was  derived 
from  the  distribution  shown in column 4 on Table C in Appendix I. 
See  Note 1 regarding 1989 in-service  date. 

26. This incremental  operating  cost  was  calculated  from  the  value 
which i s  shown in Appendix I, Table A ,  column N, lines 9.1 minus 
the  incremental  operating  cost  for  the  fabric  filter  column Q, 

- 27 - 



l i n e  9.1. Therefore,   the  incremental   operat ing  cost  was der ived  

as fo l lows:  6 i'30 000 - 1 990 000 = 4  740 000. Thls  value was 

i n f l a t e d  by 9.5 p e r c e n t   i n   o r d e r   t o   b r i n g  1979 d o l l a r s   t o  1980 

do l l a rs .  The cash f l o w   d i s t r i b u t i o n  was de r i ved   f rom  the   d i s t r i -  

b u t i o n  shown i n  column 1 on  Table B i n  Appendix I. See Note 2 

regard ing 1989 in-serv ice  date.  

27. This   const ruct ion  cost   cash  f low was calculated  from  the  incremen- 

t a l   c a p i t a l   c o s t s   w h i c h   a r e  shown i n  Appendix I ,  Table A,  

l i n e  8.1, column:; P and Q. Column P i s   t he   i nc remen ta l   cos ts   f o r  

f u l l  dry sc rubb ing   bu t   a l so   i nc ludes   t he   cos ts   f o r   f a I J r i c   f i l t e rs .  

Therefore,   the  incrementa l   capi ta l   cost  was der ived as fo l lows:  

215  200 000 - (-1.3 700 000) = 228  900 000. This  value was i n -  

f l a t e d   b y  9.5 percent  i n  o r d e r   t o   b r i n g  1979 dol.lars t o  1980 

do l l a rs .  The c a s h   f l o w   d i s t r i b u t i o n  was der ived  from t h e   d i s t r i -  

bu t i on  shown i n  column 4 on  Table C i n  Appendix I .  See Note 1 
regard ing 1989 in-service  date.  

28. This  incremental   operat ing  cost  was ca lcu lated  f rom  the  va lue 

which i s  shown i n  Appendix I ,  Table A, column P, l i n e s   9 . 1  minus 

the i n c r e m e n t a l   o p e r a t i n g   c o s t   f o r   t h e   f a b r i c   f i l t e r  column Q, 
l i n e  9.1. Thewfore,   the  incremental   operat ing  cost .  was der ived  

as fo l lows:  10 700 000 - 1 990 000 = 8710. This  value was i n -  

f la ted  by  9 .5  percent  i n  o r d e r   t o   b r i n g  1979 d o l l a r s   t o  1980 

do l l a rs .  The c a s h   f l o w   d i s t r i b u t i o n  was d e r i v e d   f r o m   t h e   d i s t r i -  

b u t i o n  shown i n  column 1 on  Table B i n  Appendix I. See Note 2 

regard ing 1989 i r r se rv i ce   da te .  
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HAT CREEK  PRWECT 

Table Of Cash  Flows For  Operating  Costs  For  CostlBenefit  Study  to  Support E I S  Section 24 

Table B 

11. Cash flow for  Operating  Costs 

a  percentage  of  operating C O S t  
fo r   s ta ted  item, expressed as 

i n  average  year a t  65% capacity 
factor.  

Year  Year P.W. Factor 
” 

1980/81 1 
1981182 2 
1982/83  3 

1983104 4 
l984/85  5 
1985/86 6 

1986/87 7 
1987/88 8 
1.188189 9 

# I  unit   enters   service 1989190 IO 
12  uni t   enters   service 1990191 11 
13 u n i t  enters service 1991192  12 

14  unlit enlers  service 1992193 13 
1993/94  14 

?n!3!2a .!a 

- Note: 

1 .o 

Powerplant Coal Bsneficiation H C S  Fac i l l t i e s  
Including FGD 

Beneficlation  Plant  Addltional Mining 
or Honitoring 

sys tms  

1 t m  9.1 l t m  9.2 Item 9.3 itm 9.4 I tm 9.5 
% x 

Colunn 4 Column 5 
x % 

Cnlunn 1 Cnlumn 2 
x 

Column 3 

0.9709 
0.9426 

0.9151 
0.8885 
0.8626 

0.8375 
0.8131 
0.7894 

0.7664  25 
0.7441 50 
0.7224  75 

0.7014 100 
0.6810 100 

n~?77a  1 F  

25 
50 
75 

100 
100 

Inn 

25 
50 
75 

100 
100 

1 on 

50 
50 
50 

100 25 
100 50 
100 75 

100  100 
100 100 

IW 1W 

1.  Itens 9.1,  9.2.  9.3,  9.4. & 9.5  stated i n  the  Table  refer  to  those items in  Table A .  
2. Cash flow  for the power plant   ref lects   the  amunts  shown i n  i tm 9.1 for  a 2000 MU powerplant operating  at  an annual capacity  factor  of 651. 

3 .  Cash flows  for  beneficiation  items 9.2 & 9.3. re f lec ts   the   amunts  shown i n  Table A adjusted for  four  successive units enter ing  service  a t  

4. Cash flows  for MCS f a c i l i t i e s  or Honitoring  Systen, item 9.4,   assme  that   mnitor ing occurs before  start-up  of  the  f irst   unit .  Cash flow fo r  

5. Year  1980/81 i s  Year 1  of  the  project  schedule. All costs are  expressed  as  a  present wrth i n  1980/81  and a t  1979 prices.  

w i t h  units entering  service  successfully  at   yearly  intervals.  

year  intervals. 

Replacement Generation,  iten  9.5,  reflects the amunts shorn i n  t ab le  A adjusted  for four successive  units  entering  service I t  yearly  intervals.  

F!le: S04!!-0????/!;;ue 01 
bRW/PRN/29 April 1981 



Calendar 
Year 

(1 )  
1980/81 
1901/82 
1982/83 

1985/86 
1984/85 

1986/87 

1903/84 

1987/88 
19ao/ng 
1989/90 
1990/91 
1991/92 
1992/93 
1993/94 
1996/97 
2004/05 
2014/15 

HAT CREEK PROJECT 
TABLE OF CAW FLOWS FOR OlRECT CAPITAL COSTS FOR COST/BENEFIT STUDY TO SUPPORT E.I.S. SECTION 24 "- 

TABLE C 
Project Power Plant AQFS 

Year Item  11.2 Table B Item 11.1 
II Incl .  i n  Item 0.1 

Pa r t i a l ly  Mashed Ful ly  Washed or  Monitoring 
Table B & Incl.  Item 8.2 Table A Item 8.2 systems 

i n  Item 8.1  Table A 
fab?e  A 

I tem 8.3 
?&!e n 

Coal Oeneficiation  Plant MCS F a c i l i t i e s  

of  Table A 

x x x x x 
( 2 )  (3)  (4)  (5) (6 1 (7)  
1 0.12 
2 
3 

0.11 
0.14 

4 0.51 

6 
5 2.73 

4.55 
7 10.12 4.3 5.2 6.8 

25.9 
9  21.60 * 23.7 25.9 

25.5 
25.5 

10 18.14 * 25.2 25.9 
11 

. 25.5 

12 
13 
14 
17 
25  8.1 
35 

< 

a 17.71  15.6 

14.12 * 19.2 
8.33 
1 .G4 

9.1 
2.5 

0.18 0.4 
4.5 4.2 

8.3 
4.5  4.2 

75 
25 

__ 
100.0 100.0 I_ 

100.0 
Sources:  1) Power Plant ,   Col .   (3) .  from Hat Creek Project,  Preliminary  Engineering,  Final  Report Dec. 1979,  Table  6-4. 

Note t h a t   d i s t r i b u t i o n  assumes basis  of  cash  flows  for  years 1 thru 14,  aggregating  i(79) 1,370.322.000.  which 
i s  the Project   Total   less   pr ior   years ,   less   pr ior  12 months. This d i s t r i b u t i o n   a p p l i e s   t o   s t r i c t l y  power plant  

quoted i n  Col. (D) and (E) of Table A. 
items and not AQCS items. I t  e spec ia l ly   app l i e s   t o  Power Plant Costs affected by beneficiat ion of  coal  such  as 

Note t h a t   f a r  sinp1icjt.y Cash F l w  ?? i s  assumed f o r  a!! AQCS Cost:. 

a telephone  conversation between S .  Butcher (Ex. Simon-Carves) and P.R. Willis tha t   de ta i led  the cash flows f o r  
benei ic ia i iuy y i d n i  ur-iyirla;iy e~iimaieti by 5 ; i i ~ ~ ~ i i - C ~ i ~ ~ e S .  

2)  AQFS. Col. ( 4 ) ,  from Hat Creek Project Air Quality  Control  Study,  Integ-Ebasco.  October 1979. Exhibit  4-7. 

3) Meum from P.R. Willis t o  D.R. Wright, dated  14 May 1980.  on Fi les :  60411-01422. 07722. 200.0-2, which  confirms 

4) Memo from D.R.  Wright t o  A.L.  Orotherston,  dated 27 May 1980, on File: 604H-07722 

File: 6041I-O7722/1ssue 02 
DRWnNLI2 Apriflm- 

Revised.Apri1  2, 1981 (*These numbers were changed to   co r rec t   p rev ious   e r ro r )  
Note: This Table is  based on August 1989 1 s t  U n i t  In-Service. 
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F'lllSENT WOiTIl VALUE F3P t 3 f T  DIST?13UE!3N 
C I S  5ENIFil' /CCST V-TY A X i i  7 le81 
PARTIAL WASHING CCNSELICTION  BCNEFITS 
A S S U X D G  Nil I S F L A T I C N  Ah3 A FiXES DISCOUECT !UTE 



YEAR NO, FISCAL C3STS P.X. 
YEAR * 8 / l i S 0  7iCTCR 

i 1981/82 *11 
2 

. 94i4 
1982/83 *l37 .a930 

3 1993/84 -44 
4 

,3395 
1931/85  SlZb9  .7921 

5 1985/86 *SO34 . i 4 7 Z  
6  1985/87 *SO75 . X 5 0  

3 1985/89 *5195 . 6 2 3  
1987/88 %is6 - 6 6 5 1  

- 

- 

TOTAL 15859 



.i 
1 .  

TOTAL 14619 



WIiINA W R C H  26 
7 APR 1981 

0 

= 

m 

L 

r- 

*- 

I I .  

E15 SENIFI?/C!JST ITL3'1 C F Z I L  7 1931 
PEESENT WDRTH VALCC FOR CCST JISRI3'JTICN 

?AETIAL WLSHING OFERATICN SENEFITS 
ASSWINS No INiIAiICS . W J  A FIXED  DiSCCWiT :'ATE 

m 

- 5  
. L  

A 
A 



TOTAL -Hjg 
1345 

A 
A 

a 



i 

PRESENT  UOR‘H  VALUE FO? COST  DISTRIBUTICN 
€15 BENIFIT,’COST S W Y  APRIL 7 1981 
PARTIAL  USIITNG  OPERATION  BENEFITS 
A S S W I N G  NO INFLATION L\D A FIXED D i S C O U M  RATE 

D I S C O L W   2 A . E  *lo ~~~~~ 

P R E S E N T   U 2 R . i  DATC *VALUES ARE FSES. W R T H  TiY 
LARGEST NUt!!!)ER OF Y E A X  AUG. 1 1980 

FRC5 C I s t O u N T   S A T E  *ll 

YEAR No. F::SCAL COSTS P . U .   0 . U .  
YK:R * m / a o  FAcTca VAUE 

0 1981V81 *O I. 0000 0 
1 198:l/S2 *O  .?OSrl 
2 198;!/83 *O . X 6 4  

J 
D 

i 198:1/84 W 
4 1 9 w a 5  +o 

. is15 

.6850 
0 

5 
5 

5 
198!i/86 *O .6209 
1980/87 +O 

0 

7 
3 5 4 5  

198’1788 *O 
0 

. X 5 2  
8 19811/59 *X6 .4665 180 

0 

9 15&?/90  *772  .4i4l 
10  199’1/91 *I158 -3855 

i27 
W6 

k 00:s 

”- 

9 5 3  

THE RESENT WORTH VALUE FCR A C O N S T M  
A N N A :  V A L E  OF *E44 S T A B T I S O   I N  YEAR 
M*ll ASCI ?!301hG  1:S YEA2 No*42 IS 5671 

A 
A 



DISCCLNT PATE * 3  
?RESENT !Xl?Yl D A T E  *VAiUES i R E  PRES. I(GRTd TO ' 

LARGEST NE13ER CF YEARS PUG. 1 1980 
FX!n DISCOUVT DATE *3Z 

YEPR N3. FISCAL  CCSTS P.W. P.W. 
" E M  *8/l/eO i l C T C R  VALUE 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
5 
15 
17 
18 
I? 
20 
21 

23 
22 

24 
25 
26 
27 

29 
za 
30' 
31 
32 

- 

" 

33 

- - 

k COLS. 

200P/lO *o 
2011/11 *o 
2 0 1 V 1 2  *o 
eoY.?/li *o 
ZOlV14 *l53O 

1.0000 
.9709 
.9425 
.9151 

.a355 

.2626 

.a151 

.7564 

.7+41 

.7224 

.io14 

.e611 

.6419 

.6232 

.5050 

. x 7 4  

.5533 

.5703 

S573 
.5219 
3 0 6 7  
. + x 9  
.4i76 
.a637 
.4502 
.43?1 
. e 4 3  
.41?0 
.4000 
.3883 
.5770 

.ass5 

.7a94 

.6a10 

TOTAL 

'3 
0 

0 
0 
0 

1326 
5413 

5045 
6225 

0 
0 
0 

0 
0 

0 

0 
0 
0 
0 
0 
0 

1214 
0 

0 
0 
0 
0 
0 
0 
1 

0 
0 

501 

a s  

22577 



WIFINA JLTPUT mRCH 26 
7 b.P!-? 1981 

D I S C D W  SATE 

LARGEST ‘4WER IOF YEARS  CUG. 1 1950 
PRESENT ioam DATE *VALUES ARE PRES. NOR= TO 

FRCX OISCOW DATE +53 

YEAR NU. FISCAL COSTS P.U. P.U. 
YEAR *8/1/80 FACTOR  VALUE 

0 !980/81 * 0  
1  !981/82 *O 

1.0000 
,9434 

0 

i 
0 

1982/83 +o .a900 
3 L983/84 +o .a395 

0 

4 
0 

5 
5 

!985/85 *E37  .7473 1149 

7 
!?85/87 *7657  .7050  5399 

8 
L997/88 *7657 .6651 5092 
!988/89  *7637 ,6274 4804 

9 
10 LP90/91 *O 

!989/90 *U .5919 0 
.is84 0 

11. !991/92 *O 
12 !9?2/93 *o 

.i268 0 

.4970 0 
13 L993/% *O 
14 1994/95 *o .4421 

0 

15 !995/% *1330 .4173 555 
0 

16 !995/97 *O .3936 0 
17 !997/9a s o  
18 L998/99 +o 

.3714 0 

.3503 0 
19  !999/00 *a .3305 
20 L900/01 *O .3118 

0 

21 , ! 001 /02  10 .2942 
0 

22 !002/03 SO 

0 
.2 775 

25 !003/04 *23?5 .2518 527 
0 

24 ,!004/05 *O ,2471 0 
25 ,!005/06 *O .E30 0 
26  :!O06/07 +O 
27 ,!007/08 t0 

.21?6 0 

.2074 
28 ,!008/09 SO 

0 
.19% 0 

1- , ! o o o ~ a  *o .la46 0 

31 : ! O l l A Z  +O 
0 

32 :!012/13 +O 
.1645 0 
.1550 0 

33 :!013/14  *1330 .1%2 1% 

k OOLS 

tc94/a5 *o ,7921 0 

.4688; 

.- 
I 

i 
- 

?.. :;- ;!olo/ll *o . 1 3 1  

‘.,? 

TUTAL 17819 
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WIFINA o m u T  HARCY 26 
7 AF?? 1'?81 

PRESENT YCilTH VALIJE FOR COST D I S T R I B U T I O N  
E I S   J E N I F I T / C O S T  STUDY A R I L  7  1981 
PARTIAL WYilING CONSTRUCTION  COST 
iSSUHING NO INFLATION AND A FIXE0 DISCOUNT 2AiE  

FGOM D I S C W I T  DATE *33 

(EAR NO. ,:ISCAL  COSTS P.M. P.M. 
'!EAR *8/1/80 FACTOR  VALUE 

k DOLS 
0 19,30/8l *O 1.0000 
1 19*31/82 10 
2 
3 

19,32/83 *O 
19,33/84 *O 

4 
5 

19,34/85 *a 
19~35A86 * E 3 7  

6  196b/87  *7657 
7  19,37/88  *7657 
8 
9  19.39/90 *O 

19,38/89  *7657 

10 , 19?0/91 * O  
11 
12 
13 

IS 
1 4  

15 
17 

1 9  
18 

20 
2 1  

23 
22 

24 
25 

27 
25 

28 
29 

31 
i o  

32 
i 3  

1 9 n f 9 2  *o 
19?2/93 10 
19?3/94 *o 

19?5/96 *I330 
19?4/95 *o 

19?6/97 *O 
1917/98 *o 

19?9/30 * O  
19?8/99 * O  

1910/01 '0 
20JU02 * O  

2003/04 *2395 
2012/03 *O 

2004/05  * O  
2005/06  *O 
2006/07 *O 
2007/08 *o 
200W09 *O 
2009/!0 +O 
2010/11 *o 
2OIUl2  *o 
2012/13 * O  
21)13/14 *I330 

.9091 

.a264 

.7513 

.6830 

.6209 

.5645 

.4665 
.5132 

.4241 

.3505 

.x55 

.X86  

.2897 

.23w 

.2533 

.2176 

.1978 

.I635 

.1799 

.1486 

. I351 

.I228 

.IO15 
,1117 

.092Z 

.0839 

.a763 

.0693 

.a630 

.os73 

.OS21 

.a474 
1.0431 

TOTAL 

954 
4322 
3929 
3572 

0 
0 
0 
0 
0 

318 
0 

0 
0 
0 
0 
0 
0 

267 
0'. 

0 
0 
0 
0 

57 

13421 



U I i i X A  OUTPUT HARCH 26 
7 APR 1961 

PRESENT uoam VALUE Foa COST D:smIamoN 

PARTIAL 'UASHING OFERITIaY COSTS 
E15  BENTFITKOST 5 N D Y  AF3 IL  7 1981 

ASSUHING NO INFLATION AND A FIXED D I S C W T  C'ATE 

DISCrXJNT RATE *3 ~ ~ ~ . . .  ~ ~- ~ 

FRESENT YORTH DATE *VALUES ARE PRES. UMTH TO 
LARGEST M B E R  OF YEARS AUG. I 1980 

FROM DISCOUNT DATE *ll 

YEAR Ho. FISCAL COSTS P.U.  P.U. 
YEAR *8/1/80 FACTOR VALUE 

0 19e0/81 *O 
1 15e1/82 *U 

1.0000 0 

2 1 9 ~ 8 3  *a 
.9709 
.WZ6 

0 

; 
0 

19€3/8Y *O 
4 19€4/85 *U 

. 9 l X  . 8d85 0 
0 

5 
6 

19E5/86 *O .a626 0 

7 
.a375 

19<,7/88 YCI 
0 

.a151 0 
8 
9 

19E,S/89  *1615 .789&  1275 

IO 19('0/91 W 8 4 6  . 7 M l  3506 
19C.9/90 *X31 . X 6 4  2476 

k DOLS 

1 9 ~ 8 7  *a 

-&GSLz.f- 

737 7 

. ,  

TOTAL 

THE PRESENT WORTH VALUE  FOR  A OXSTAKT 

NO*ll c19 f.NING XN YEAR NO%2 IS 98021 
W W L  VALLIE  OF *461 STARTING I N  YEAR A 

A 



WIFINA OUTFUT OHARCH 26 
7 APR 1981 

PRESEK woRn1 VALUE FOR COST DIS~IBUTION 
E I S  BENIF?T/I:OST STUDY A R I L  7 1981 
PARTIAL U A S H L N G  OPESATION COSTS 
ASSWING NO 'INFLATXlN ANU A FIXE0 DISCOUNT RATE 

DISCOUNT RAn! % 

URGEST M B I I R  OF YEARS  AUG. 1 1980 
PRESENT mn! DATE  *VALUES ARE PRES. WORW TO 

FRO8 OIstouKT DATE *ll 

YEAR No. FI!KAL COSTS P.W. P.W. 
YEAR *8/1/80 FACTOR  VALUE 

k 00- .. ~~" 

0 
1 

1080,'81 *O 1.0000 0 

2 1982~33 *O 
0 

.8500 
3 

0 

4 
1983d.84 * O  .8396 
198435 * O  .7921 

0 
0 

19a1,m *a .%34 

5 198585 *O .x73 0 
6 1986r.87 * O  
7 

.7050 0 
-6651 

A 
A 



UIF INA OUTPUT M A R M  26 
7 APR 198:L 

DISCOUNf RATE *lo 
PRESENT Y O R W  DATE  *VALUES ARE  PRES. UORTH TO 
L M t E S T  N W S I R  OF YEARS AW. 1 1980 

FROM DISCCUM DATE *ll 

YEAR NO. FISCAL c%TS P.M. P.U. 
Y E M  *8/1/80 FACTOR  VALUE 

0 1980/81 *O 
1 1981182 *o 

1.0003 
.9091 

0 

2 1982183 *O 
0 

-8264 
3 

0 
1983/84 *O 

4 
.7513 

1984/85 *O 
0 

5 
,6830 

1985186 *O .6209 
0 
0 

6 1986/87 -0 
7 1987/88 *O 

.5645 0 

.SlX 
8 1988/89  *16l5 .W65 

0 

9 1989/90  *3231  .4241  1370 
753 

- s L " + 9 P f ~ 9 ~ ~ b L " - : ? S O ~  "2255  
10 ' 1990/91 - .3855 1868 

h. OOLS 

3qQ I 
TOTAL -6eyL- 

THE PRESENT W O R T H  VALUE F W  A C O W A N T  
ANNUAL  VALUE OF r6461 STARTIN6 IN YEAR 
W*ll *ND ENDINS I N  YEAR Nor42 I S  23730 

THC PRESENT WORTH G R M  TOTAL I S  - A 
A 

2712 7 

. 



il 
i. 

UiFIXA OWPUT rSlRCS 26 
7 A F R  1981 

PRESENT mtam VALUE FOR COST DISTRIBUTION 
E 1 5   B E N I F ! 7 / C O S T  S l U Y  APSIL 7 1981 

ASSUllING 1 1 0  INFLATION A N D  A FIXED D I S U X M T  RATE 
FULL UASH::HG CON!ZRUCTION COSTS 

DISCOUNT IIATE *3 
ORESENT MIRTH OATE *VALUES ARE PRES. WORTH TD 
U R G E S T  M m E R  OF YEARS Ai&. 1 1980 

FRLM D I X O U N T  DATE *33 

YEdR NO. FISCAL COSTS P.U. P.M. 
Y E A R  *8/1/80 f A C l U Z  VALUE 

h DOCS 
0 

3 
i 

4 
5 
6 
7 
8 
9 
1 0  
11 
12 
1; 

15 
14 

' 6  
i7 

'9 
18 

20 
2 1  
22 
23 

25 
24 

26 
27 
28 
29 
30 
3 1  
32 
33 

* 
1982/83 ro 
19Sl/82 *o 

1P84/8S *O 
1$83/84 *O 

1985/86 *3388 
1986/87 *I2705 
1987/88 *.I2705 
1988/89 *12705 
1989/?0 X0 
1990/91 *O 
1991/92 *O 
199w93 *o 
1993/94 ro 
19%/95 *o 
1.995/% *to93 
1.996/97 *O 

:.798/99 *o 
1.997/98 *o 

.~.900/01 *O 
:.999/00 *O 

::001/02 *o 
i!OC2/03 *o 

: :004/05  10 
:!003/c4 w135 
: !005/06 *O 
!006/37 *O 

?JOW09 *a 
!007/08 *o 

2010/11 *o 
?009/10 *O 

Z O ' Y l t  *a 

a13114 *2V93 
ZOl2/13 *O 

1.0000 
.9709 

0 

.9425 
0 
0 

.sa85 

.9151 0 
0 

.E626 2923 

.Sli1 10330 

.a375 10640 

.7894 10029 

.7664 0 

.7W1 

. Z 2 4  0 
0 

.7014 0 

.6810 0 

.6611 0 

.6419 L i43  

.6232 

.6050 0 
0 

,5874 
.5703 

0 
0 

.5537 
s 3 7 5  

0 

.St19 
0 

.5057 2095 
0 

.4919 0 

.4776 3 

.4637 0 

. 4 3 n  

.Go2 0 

.4243 
0 
0 

.4i20 0 

.4mo 0 

-3770 
.X83  

789 
0 

TOTAL Zd150 . .  

1 I .  
I 



7 APR 1981 

I 
U I F I N h  C L T M  MARCH 26 

.. 
PRESENT m m  VALUE FOR COST DIB~IEIUTIUN 
E I S  BENIFIT/COST S N D Y  APRIL 7 1981 
FULL WASHINS  CONSTRUCTION COSTS 
*sfunz1(6 NO INFLATION 4ND A FIXED D l s c o c M T  RATE 

DTffOUNT RhTE 36 
PRESEHT WRTH DhTE  *VALUES ARE PRES. U O R M  TO 
LARGEST WEBER OF YEARS AUG. 1 1980 

r 
- 

r F R W  DISCOUNT DATE *33 

YEAR NO. FISCAL COSTS P.U. 
YEAR *8/1/8O FACTOX 

0 
1 
z 
4 
3 

5 
, 6  

7 
E 
9 

16 
17 
18 
19 
20 
21 
22 
2s 
24 

' 2 5  
26 
27 

, . 29 
30 
31 
32 
33 

- 
. ~ 28- 

19ao/s; +a 
n JOLS 

193L/62 
1.0000 

1952/83 *O 
.9434 

1983/84 +O 
.a920 
.a396 

198W85 *O 
1985/86 U5388 .7473 

.7921 

198)5/87  *lZ705 . io50 

1963/59  *l2705  .6274 
1987/88  *l2705  .6651 

1989/90 *O 
1990/91 UO . .5584 

.5919 

199V92 *O .5268 
199?/93 *O .4970 
199V94 *O .US8 
19CV95 +O . a 2 5  
199.;/% *e093 . 4 i A  
19v,/97 "0 
1997/?5 *O 

.5936 

.3714 
199Y99 *O 
199?/00 *O 

.5503 

.3305 
1901/01 UO 
2OOWOZ *o 

.3118 . 2962 
ZOO!/O3 *O 
2003/04 WIZ5 .2618 

.z775 

Z O O 5 / U b  CO 
200W05 *O .2470 

.2330 
ZOO,j/07 +O .21% 

200~3/0? *O 
2007/38 *a . to74 

.1956 
200>/10 +o 
2 0 l l / l 1  *o 

. la46 

2Oll/l2 *a 
.1741 

2W.!/l3 *O 
.1643 . l550 

2 0 1 V l 4  *2U93 . l a 2  

VALVE 
P.U. 

0 
0 
0 
0 
0 

2532 
8957 
8450 
7971 

0 

0 
0 

0 
0 

873 
0 

0 
0 

0 
0 
0 
0 

1083 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

306 

TOTAL 3 0 1 7 l  



UIFINA OUTPUT MARCH 26 
7 A P R  1981 

PRESENT WO2TH VALUE FQ? COST OISTRIEUTION 
E I S  BENIFIT/CZYST S m Y  APRIL 7 1981 "_ ~ ~ 

AssunIm NO INFLATION ANO A FIXED OIS(=UKI RATE 
FULL W H I E I G  CONfTkUtTION COSTS 

WEEST N W E R  OF YEARS U S .  1 1980 
FRON DIstOLNT OATE a33 

YEAR No. FISCAL COSTS P.U. P.M. 
YEAR *8/1/80 FACTOR VALUE 

" 

11  1991/92 *O 
12 i992/93 *O, 

.3503 0 

.31% 0 
13 1993/94 M' .?397 
:4 1994/95 *o . .2635 

0 

15 1995/%  *e093 .2394 501 
0 

16 1996/97 *O 
17  1997/98 *o 

.2176 0 

.1978 0 

.:799 0 
19  1999/00 *O .I633 
20 1900/01 *a 

0 

2: 2 0 0 1 ~ 0 2  *o 
.1W6 
.1,35l 

0 
0 

22 2002/03 IO 
23 200304  r4135  ,1117 462 

.I228 0 

24 2004/05 +O .IO15 
25 2005/06 10 

.. 0 
.a923 0 

26 2006/07 *O .0839 
-0763 

0 
0 

.0693 0 
. 29 2009./10 *O .3630 0 

la 1 3 9 ~ 9 9  10 

27 zoo7/oa *o 
2s 2 0 0 ~ 0 9  *o 

30' 2010.111 *o 
31 2 0 1 1 0 2  I O  

.a573 0 

.OS21 
32 2012.113 *O .a474 

0 

53  2313/14  *2093 .0431 90 
0 

T A L  22775 



WiFINA ov?FL'T WM 26 
7 A F Z  1981 

PRESENT W O R T H  VALUE  FCR E S T  DIST!?IJLITi[)N 
EIS BENIiIT/CCST S'iLiY AmIL 7 1981 
FULL WASHING OFERATiCN WSTS 
ASSMING NO INFLAECN UJD A FIXED DIStouNT RATE 

UISCCbNT RPTE +3 ~ ~ ~ ~ 

PRESENT N5RE-I DATE *VALCES ARE PRES. WORTH TO 
LARGEST NUnBER OF TEARS AUG. 1 1980 

FRm O I S W W  CATE *ll 

YEAR NO. FISCAL COSTS P.M. 
YEAR ra/l/ao FACTOR 

n n o s  

1 
0 1980/81  *a 1.0000 

t 
.9709 

1982/83 *O 
3 

.9426 
1985/84 *D 

rr 
.9151 

i984/E5 *$ 
5 

.S885 

6 
:%WE6 +O .362b 
1986/87 +O 

7 
.8375 

1987/98 *O 
8 i 9 8 8 / 8 9   w 2 7 1   . i s 9 4  

.E131 

9 i 9 a w 9 0  +ass . x 6 4  
1 0  1990/91  * I2812 . 7 W 1  
11 1991/92 * O  .7224 

1 9 a l / a t  *o 

'IALUE 
F.W. 

0 
0 
0 
0 

C 
I 

0 
0 

3372 
6546 
9533 

0 

TOTAL 19451 

THE mESENT XRTH VALUE  FOR A O?m. 
A W A L  VALUE CF *I7082 STARTiKG IN YEAR 
NC+.11 M EtI3iNG IN YEAR NOW2 IS 259154 

A 
A 

.- 
Y '  



. . . . . . . .  
PRESENT '&fllH DATE *VALUES ARE R E S .  W D I l T H  TO 
LARGEST HILWER OF YEARS A E .  I 1?80 

in0Il DIsfDtfM DATE *11 

YEAR W .  FISCAL  COSTS P.X. ?.U. 
E A R  +8/1/80 FACTDR  VALUE 

n naLs 

TUTAL . I W 9  

?HE  PRESENT KNTn VALUE FOR A CONSTANT 

Wll PM) FNOLLS IN YEAR -2 IS  134341 
M A L  VALUE OF *I7082 STAqRNS IN YEAR A 

A 

THE  PRESENT WOaTn 6RAND TOTAL IS 149230 

.. .. 

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

c. c. . ...... 
. .;i I ... 
I 

i ..:, , "" 

. -  
.... 

.... 
. . -, +:'~ - . ..~ 
- .  

I. 



WIFINA OW'FC7 UAPCH 26 
7 A m  l('81 

DISCCLNT R:.TZ * l D  
??€SENT XOS'TH D A W  *VALUES ARE E E S .  U C R M  -0 
LARGEST Fa?IBER OF YEARS *us. 1 1780 

FROM DISCO'JtT DATE irll 

YEAR No. 

9 
1 
2 
3 
4 
5 
6 

a 
7 

9 
10 
11 

?9€,1/82 *I1 .?0?1 
19€;2/33 *U .a254 
17f;3/&% *U 
19W+/85 *<I 

.T515 

.&E50 
19ii5/86 *U .6239 
19ti6/67 *U .%45 
1907/88 *U .5132 
19fW89 We71 .466$ 

19W/91 *?.2Slt .3555 
19f19/90 *OS41 A 2 4 1  

19"1/$2 *O .5505 

VALUE 
P.N. 

0 
0 
0 
0 
0 
0 

0 
3 

1992 

4940 
3622 

0 

TOTAL 10554 

THE PRESiHI' NORTH VALSE FOR A CONSTAN7 
L W A L  VILU!C OF *?.7CSt S T A R T I G  It1 YEAR 
W * l l  AN0 Cli3INS I N  YEAR No*2 IS 62739 

THE P R E S E '  f f iZTH G R M  T O T i L  IS 73294 

A 
A 

E 



YZAR No. 

a 
1 
t 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

351 

2632 
5210 
0923 

12059 

C Q a  

P573 
I a75 "_ 

c. 

1. 



YEAR NO. F I S C A L  COSTS P.U. P.U. 
YEAR *8/1/63 FACTOR VALUE 

L ti DDLS 
0 1?80/81  3.333  1.0005 133 

i I .?434 25 

? 

r 

3 
2 

4 
5 
6 
7 
B 

LO 
9 

2w ~~ 

870 

5380 
2346 

8352 

7609 
9871 

S712 
2922 

a 

'& . 
I 



VALUE 
P.Y. 



. " 

FRESEHT WRTH VALUE FOR COST OIST?ISUT1CN 

FULL WSHTNB IPERATI?N SENEFITS 
E15  BENIFIT/COST STUDY APRIL 7 1331 

ASUMINS NC I N F L A i I O N  Ah3 A F I X E 0  C i f t C u M  YATE 

O I s c f u M  RATE *3 
FEESENT WCRTil OATE *VALUES ARE % E t .  UCRTH TU 
LARGEST NWSER  OF 7 E S S  *as. 1 l9RO 

FROU DIStoLNT DATE *lo 

YEAR W .  iISCAL  COSTS P.M. P.M. 
YEAR *6 /1 /81  FACTCX V A L X  

n UOLS 

TOTAL 4376 

A 
A 



3 
4 

193384 1 0  .az9s 
1934/85 *0 . iZ1 

0 
J 

5 1?35/86 *O 
6 1?56/87 *0 

.T373 0 

.i05J 
7 

0 
L957/S3 *o . 6 * 2  0 
19?5/89 *sa1 

? 1939/90 *192Z  .5$19  11% 
.5274 603 

10  1990/9l *e382 .S584 1609 

a 

TOTAL 5350 

A 
h 



PRESENT UOXTH VAL:JE  FOR CUST OISl7IGbTIOH 

FULL UASH11G CiEi lATION BEEFITS 
ASSLMINj M I  I G F L A T I W  AND A FIXED DISCCW KATE 

:IS SENIFI"/CCST STLDY APRIL 7 19al 

jISCDUNT RATE *lo 
PRISENT WXlH DATE *VALLlES ARE PRES. UCRTH 'io 
LARGEST W 3 E R  OF YEARS A u t .  1 1930 

FROB DISCCWT D A T E  *la 

YEAR NO. I?ISCAL CCSTS P.Y. P.M. 
'YEAR .*3/1/80 FASTU? VALUE 

PI DOLS 
0 :9;30/81 *0 
1 

1.0000 
19.31/32 * O  . VOSl 0 

0 - 
2 1?.3z//83 *a  .a264 0 

4 
5 1?33/84 + O  . i513 0 

1934/85 110 
5 

.6831 0 
1?35/86 +O .52')9 

5 1936/87 10 S645 0 
0 

-~ ". " ~ 

8 1?58/89 *V5Z 
7 l fS i /88  IO .5lx 

.4655 
0 

9 
443 

10 1990/$1 + L S B Z  -3855 1111 
1VSV/90 *l922 ~ .4241 815 

-L TOTAL 2575 

THE PRESE?4T M R T H  VlLUE FOR A C G D T A . ? I T  
A W L  VALUE OF *-343 STAXING IN YEAR 
Ml1 A t 0  EE(OIN6 I N  YEAR M 4 2  IS 14115 

T I E   R E S E N T  XO!TH SF?&- TOTAL IS 164d9 

A 
A c - 

1 
i 



? 

X i F I S A  CIUTFV? ?!APCH 25 
7 A?R 1581 

TCTAL 17259 





" 

1 

I 

r 

- 
1 '  

I 

* 

I TDTtL 1927 



WIFiNA C!iTNT tll.Rt:i 25 
7 APR :.?a1 

YEAR 
VALSE 

f . S .  

0 
J 

3 
J 

0 
3 

0 
0 

41 
60 

116 

TOTAL tZ7 

P 
c 

?.E PRESEUT XORTN G R A N  TOTAL IS 5S92 



NO. FISCAL  COSTS ?.U. 
YEP2 *8 /1 /30  FPCTJR 'VALUE 

C.W. 

0 
0 
0 
s 
0 
0 
0 
0 

53 
6 2  
37 

TOTAL 181 

A 
A 



VALUE 
P.A. 

0 
3 
3 
0 
0 
0 
0 
0 

24 
44 
60 

A 
A 



m : 

7OTb.L 



NIiitlA 0-TPUT HAZCH 26 
7 AF7 1981 

1.3390 
.%34 
.e900 

. 3 2 1  

.33"5 

. x 7 5  

.i@51 

.6274 

.6451 

.5564 

.5919 

.*970 

.st48 

TOTAL 



I 

- :: 
I I V?LUE 

=.>. 

0 
0 

0 
3 

0 
1265 
4175 

5574 
5766 

5861 
1664 
415 
61 

TOTAL 22782 



,? 

1 
i. 

I 

c 

' r .. - - 

i 

VALUE 
P.M. 

a 
0 
0 
0 
0 
0 
0 
0 

159 
82 

232 

TOTAL 474 

A 
A 



r 

- TOTAL 562 



- r  
.. 

m I. 

J f ’  TOThL 257 

A 
P 



TJTAL 11927 



X T A L  

.. . 





VALUE 
P.U. 

0 
0 
0 
0 

0 
0 

0 

lr30 
0 

335 
1216 

2: TOiAL 2-1 



VALVE 
P . Y .  

0 
0 
0 
0 
0 
C 
0 
0 

142 
645 
91.2 

TOTAL 19CO 

THE PRESEST WORTH VALUE F C 1  A COtiSTANT 
AN.WAL VALUE OF .U2179  STARTINS  IN YEA9 
NO+ll AND ENDING I K  YEAR NO*42 IS 17137 

THE PRESENT UCRTH G R M  TOTAL IS 19036 



I. OCOO . i o 9 1  
.e264 
. i 3 5  
.6630 
.62CQ 

.5132 

.5645 

.4241 

.4665 

.sa55 

A 
i 



.L 



7 AF? 1931 
WIFZNA X T W T  KARCH 26 

I 

p 
DISCOUNT RATE *6 
PZESENT dCRTH DATE *VALUES AR5 RES. WDRlH TO 
LARGEST WUSE2 0.: Y E A M  A u t .  1 1980 

c .. 
m 

m L. -.. 

iacn O ~ S C Z ~ N T  OATL r12 

YEAR NO. F iSCAL COSTS P.U. P.M. 
YEAR *8/1/SO FACT92 VALUE 

0 1980/81 10 1.0100 
I. iFS1/82 *o 

0 

? 138?/83 *O 
. $034 

3 1083/84 10 
5 

.Si96 
4 

0 
1-984/35 +O . ,761 

5 
0 

b 
3985/36  *9629 . X i 3  7105 
1986/37 r34933 .io53 24625 

7 
3 

1967/88 r530i l  .a551 33205 

9 
?938/89 *5643O  .62% 55405 

10 L990/91 *20377 .55% X378 
1739/90 1429% . 9 1 9  2 5 4 8  

11 1991/92 15593 .525d 2969 
12 1992/93 *a96 .43io 'r*5 

n ODLS 

.a?oo 
a 

-e. 

T3TkL  142743 



VALUE 
P.U. 

o 
n 
0 
0 
3 

19i19 
5979 

272% 
?5325 
19234 

IF62 
7856 

295 

TCTAL 107594 



m ... 

1 

:.?"o 
,7739 
.C*t6 
,9151 
.6SG5 

.S375 

.a626 

VAL'JE 
?.U. 

O 
n 
0 
3 
0 
3 
3 

1532 
0 

4613 
3168 

*' i 



?. 



0 
i 

3 
i 
5 
b 
3 

9 
10 

- 

a 

VA iui 
P . 2 .  

C 
0 
0 

3 
0 
0 
3 

?64 

2390 
1"- - . a> 

a 



1.3030 
.?39 

.Fl5l 
,9426 

.335i 

.Sb25 

.aiX 
,3131 

.7664 

. i804 

. i441 

.72io 

. x 1 4  



i 
i 

5 
5 
7 
8 
9 
IO 
11 
I t  

TOTAL 1 7 i 4 3 0  





V A L E  
P.". 

0 
J 
J 
3 

3 
0 

1895 
C 

5650 
5359 

TCTdL XC9iS 



j 

TOTAL €370 

A 
n 







YEAR NO. FISCdL CJSTS P.M. Z.U. 
YEAR *6/1/6J 'ACT3R V A L E  

* 
- 
I 
5 
i 
5 
b 

8 
7 

9 
10 
11 
12 

0 
0 
C 

J 
J 

10773 
36873 
52847 
53012 
30103 
17037 
4416 

b66 



9 
IO 
11 
i 2  

VALUE 
P.U. 

0 

29525 
40777 
59617 
27301 
11763 

a952 

29;s 
427 

TOTAL 161100 



TOTAL 16196 



TiiE FRESEhT 2OSX V A L X  FOR A =!STAhT 

ND+l1 ESDINO I N  YEAR NO*+: IS  lll86C 
AtGM'AL VALUE OF *14224 STAXING iN YEA2 



3 1980/81 *O 1.9coo 3 
- i931/32 -0 ,9291 0 
2 LS82/3X *O .B264 0 
3 ~983184 so 
4 ~ 9 ~ 6 5  *a 

.,,A> 0 

5 
.h830 

1985'86 *O .6209 
0 

b 
0 

L986/87 YO .5645 0 
1987/83 *O .513? 3 
1588/39 6 5 5 6  .+65 1653 

9 
10 L990/91 +I0668 .X335 4113 

;989/90 87112 .4241 X315 

.. _ _ "  

- ". - 

- 
a 

A 
A 



I 

II 

TOTAL 150770 



c 



e 



?.$I. 
VALUE 

a 
0 
J 
0 
C 
a 
0 

1025 
C 

1789 
2897 

TOTAL 5910 

A 
n 



- ?RCSENT WXM VPLUE FOP. COST DIST%IBUTIjN 
EIS SENIFITKCST STU3Y P i R I L  7 IFZl 

PSSUHiNG 'io I t l F L P T I M  AXU A FIXED UISCOUNT RATE 
P U T i A L  07'1 F i 3  : IPE?lTIJN COSTS 

TOTAL 4524 

I THE PRSSEIIT WCRTd VALUS F i 2  P C X S T M  
M A L  VALUE OF ,15190 STX?TII!O iN YEAR 
NO*ll WJ ENDING i N  YEA.. NOS42 iS 43817 

ME FRESEIIT W O R N  G U N 0  TOTAL IS 45341 
II 

A 
A 



I 
TOTAL 3207 

.. 
a 



.I 
7 AFR 1,981 

WIFiNA OLTM flG!CIi 26 

PRESENT KIRM VALUE FO2 COST OISTRIBUTION 
E I S  BENIFl'T/COST STLDY Am11 7  1991 

ASSM(1NO WO INFLATION AND A FIXED OISCWNT RATE 
FULL DRY I'GD CONSiFGCTION COSTS 1 

1 .' 
JlStiiVI17 I'ATE *i 
PRESENT Y O R M  DATE  *VALUES &!E FRES. IQRM -0 
URGES? K M E R  OF Y E A X  A u t .  1 1980 

F R M  OISCOUKT DATE rl2 

YEAR W. FISCAL COSTS P.W. 
YEAR *&'1/80 FACTO!? 

0 
1 
2 

4 
i 

5 
6 
7 
8 
9 
10 1'190/91  '22809  .7441 
11 l'I91/92  *6i66  .7224 
I t  1')92/93 *lo03 .io14 

VALUE 
P.U. 

9297 
0 

32746 
4a3cc 
49861 
36883 
16972 
3527 
703 

TOTAL 199290 
II 



PRESENT UOWH VALUE FOR -1 DISTRIBISTION 

FULL DRY FGJ  CCNSTilUCTICN CDSf.5 
E15 aENIFIT/CCST 5NDI A P i I L  7 1981 

LSSUrlING !iO INFLATSCN A M  A FIXED OISCCutff  RATE 

DISCouliT RhTE *6 
PRESEKT XiRTH DATE *VALUES ARE ?RES. UORTH TO 
U X G E S T   N M E R  OF YEARS - LUG. 1 1980 

FROH DIStouNT OATE el2 

YEAR NO. F I S C A L  C S T S  P.M. P.U. 
YEAR *8/1/60 FACTCR WLUE 

0 1980/81 *o 1.0000 0 
1 1181/82 *o 

1362/83 *O 
.9434 0 

3 1?83/8* +o 
,8500 0 
.a396 

4 1 w / a 5  ro .7$21 
0 
0 

S 1?85/86 110775 . i 4 7 i  8054 
6 
7 

1986/87 ,*39101 .7053 27565 

10 1'>90/91 1122809 .5584 12735 
9  1'?89/90 r46124 .5919 20485 

12 1'39U93  e1003 .4979 498 
11 1'>91/92 66256 .5268 3301 

n DOL5 

. 

8 l m / a 9  r63163 ,6274 39629 
l'?a7/86 .+5w03 ~ 5 5 1  35556 

mu 150775 

m 



PRESENT GORTH VALUE FOR CmT  OISiRIBUTIC% 
E I S  BENIFIT/CDST STVJY APDIL 7 1981 
FULL DRY FGD CONSTRUCTION COSTS 
ASSVnIN6 YO INFLPTION Ahi) A FIXED  OIYOVNT RATE 

DIfC?CW ?ATE +10 
PRESENT X X M  DATE *VALUES ARE PRES. Wt2M TO 
I A i l G E S T  NJHGER CF YEARS AUG. 1 1P80 

FRan DIStC'JNT DATE +1? 

TOTAL 120432 



WIFINpi OUTPUT WURM 25 
7 AR! l9Sl 

iRESEhT K O R i H  VALUE FOR COST OISi?IBUTION 
€IS B M I i i T , ’ C C S T  S m Y  A m I L  7 1981 
FULL DRY FWJ OPERATI,O?J CCSTS 
ASSAliffi NQ I N F U T i Q N  A N 3  A F i X E D   D i S C O W l  RATE 

DIStOW4l RATE *3 
PRESENT w a n  O ~ T E  *VALUES ARE FRES. man TO 
URGEST wrsw OF YEARS PUG. 1 1980 

FRO8 OISCOUNT OATE *I0 

VALUE 
P.M. 

0 
0 

0 
0 

0 
0 

0 
0 

1882 

5323 
3655 

TOTAL 10859 

A 
A 

. .  



I 

i 
a 

U I F I N A  W T W  flARCH 26 
7 APU 1981 

U 

PRESENT W O R M  VALUE FCR COST DISTRISUTION 
E 3  BENIFIT/COST S N D Y  APRIL 7 1031 

ASSWING NO INFLATIRV AND A FIXED  DIKCUNT RATE 
FULL ORY FGD OPERATION COSTS 

m ~. 

DISCOLNT  RdTE 16 

FRCM DISCOUNT DATE +IO 

YEdR M. FISCAL COSTS ?.X .  P.U. 
YEAR *8/l/80 FdCTOR 'IALUE 

0 1?80/81 :ro 
1 

1.0000 

2 
1 ?81/82 .eo 
1782/83 ir0 

. s i 4  
,8900 

3 l ' i 8 3 i 8 4  rO 
4 1'?84/85 x0 

.3396 

.7021 
5 1'?85/86 *O 
6 ?'%6/87 r0 

. iu73 

7 ?'187/88 *PO .5651 
.7050 

8 
9 3')89/90 W i 6 9  .;PI9 

1'188/89 n2384 ,6274 

n DOLS 

;a 1wo/91 m 5 3  .;584 

0 
0 
0 
0 
0 
0 
0 

1496 
0 

i 8 2 3  
3994 

TOTAL 8313 

ANWAL VALUE OF *9537 STdRTING I N  YEAR 
i 7 E  FRESEIIT W R M  VALUE FLY4 A CONSTdNT 

SOX11 AzW EhQING I N  Y E M  HC*2 I S  75003 

TdE PRESEET W R M  GRANC TOTAL-IS 83316 
, .  

I 

A 
A 



WIFINA C U T W  UbRCH 26 
7 APR 1981 

PRESENT UXTH VALUE FOR COST OISTRIBUTICN 
E I S  BEHIPIT/COST STUDY APRIL 7 1 9 3 1  
FULL DRY 'GD OPEZATLCN COSTS 
ASSU~ING .<o INFLATION PND A FIXED o1smw-r RATE 

DIS- IRATE *I0 
P2ESEKT UIIRTH DATE *VALUES ARE PRES. UORm TO 
LARGEST hlX,JER OF YEARS AW. I 19ao 

FRO.. DISCCLW DATE *lo 

VALUE 
P.Y. 

0 
0 
0 
0 

0 
0 

0 
0 

1112 
2023 
2158 

.b 
TOTAL 5892 

THE PRESENT WORTH VALUE FCI: A CC!IsTANT 

M j U l l  MO ENDING I N  YEbR NOW42 IS 5507.8 
nhWAL VALUE OF *9537 STMTING I N  YEAS 

me IWSENT WRTH WMO TOTAL IS 40923 

A 
A 
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