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POBEBOB D 

To t h e  N a t i o n a l  A s s o c i a t i o n  o f  R e g u l a t o r y  U t i l i t y  
- __ 

commiss ione r s .  

In December 1 9 6 8 ,  a manual e n t i t l e d  w P u u b l i c  U t i l i t y  

D e p r e c i a t i o n  Practices" was p r s F a r e d  b p  t h e  Subcommit tee  on 

D e p r e c i a t r o n ,  w h e r e i n  many of  t h e  t e c h n i q u e s  used  t o  

d e t e r n i n e  s e r v i c e  l i v e s  of  d e p r e c i a b l e  p r o p e r t y  and  

d e p r e c i a t i o n  r a t e s  were d i s c u s s e d .  X t  was t h e  o b s e r v a t i o n  

of t h e  D e p r e c i a t i o n  S u b c o m m i t t e e  as well a s  t h a t  o f  some 

o t h e r  s ta te  c o m m i s s i o n s  t h a t  t h i s  manual uas  t o o  c o m p l i c a t e d  

a n d  t o o  t ime-consuming t o  b e  o f  use t o  s t a t e  commiss ions  

d e s l i n g  w i t h  small u t i l i t i e s .  I t  was f e l t  t h a t  t h e  

S u b c o n m i t t e e  s h o u l d  prepare  a manual  t h a t  c o n l d  b e  u s e d  b~ 

s t a t e  c o m m i s s i o u s  d e a l i n g  w i t h  small u t i l i t i e s  h a v i n g  a 

l i m i t e d  amount  o f  r e c o r d s  and  knou-how. In December 1974, a 

n a n u a l  e n t i t l e d  " D e p r e c i a t i o n  E r a c t i c e s  f o r  Smal l  T e l e p h o n e  

U t i l i t i e s n  was c o m p l e t e d -  The  zeccnd of s u c h  x a n u a l s ,  f o r  

s m a l l  water n t i l i t i e s ,  i s  p r e s e n t e d  h e r e i n  and is i n t e n d e d  

t o  a s s i s t  t h e  s t i t e  c o m m i s s i o n s  i n  e s t a b l i s h i n g  d e p r e c i a t i o n  

ra tes  f o r  s 3 a l l  w a t e r  u t i l i t i e s -  Prom an a n a l y s i s  o f  

r e p o r t s  i s s n e d  b y  s t a t e  c o m m i s s i o n s ,  t h e  m a j o r i t y  o f  s z a l l  

w a t e r  a z i i i t i e s  g e n e r a l l y  h a v e  l e s s  t h a n  200  c u s t o m e r s  aad  

3 5 0 , 0 0 0  ;E i i n u a l  r e v e n u e .  T h e  S ~ b - ~ ~ m n i t t e e  a n a l y z e d  d a t a  

f rom v a r i a o s  s t a t e s  and w a t e r  u t i l i t i e s  froa which i t  

s e l e c t e d  t 7 ? i c a l  a v e r a g e  s e r v i c e  l i v e s  and  n e t  s a l 7 a g e s  b7 

p l a n t  a c c a o n t s .  I t  was assumed t h a t  t h e  s s a l l  water 

, i t i l i t i e s  'ise t i e  i i2xe  c o n s t r u c t i c n  t e c h n i q u e s ,  ha75  s i n i l a r  



e q u i p m e n t ,  maintenance s t a n d a r d s  and account ing  p r a c t i c e s  a s  

t h o s e  i n  t h e  se lec ted  s a m p l e ;  t h e r e f o r e ,  t h e  s a a l l  water 

- u t i l i t y  a v e r a g e  service l i v e s  and  d e p r e c i a t i o n  rates would 

b e  s imilar  t o  t h o s e  u s e d  b y  t h e  a v e r a g e  water u t i l i t y .  

T h e  manual s h o u l d  a l l o w  t h e  s t a f f s  o f  t h e  s t a t e  

commissions t o  e s t a b l i s h  r e a s o n a t l e  d e p r e c i a t i c n  rates f o r  

small uater c o m p a n i e s  and t e s t  t h e  reasonacleness t h e r e o f .  

a a n p  s t a t e  c o m n i s s i o n s  have  e s t a b l i s h e d  t h e i r  own 

p r a c t i c e s  w h i c h  may differ  somewhat f rom t h o s e  p roposed  

h e r e i n .  I t  is n o t  s u g g e s t e d  t h a t  t5is manual  r e p l a c e  t h o s e  

pra d i c e s -  

The  Subcomrt i i t tes  on D e p r e c i a t i o n  is c o n t i n u i n g  its work on 

d e p r e c i a t i o n  cract ices  for s m a l l  g a s  and  e lectr ic  u t i l i t i e s  

a n d ,  i n  a d d i t i o n  t h e r e t o ,  i s  c o n t i n u i n g  its work i n  t h e  

p r e p a r a t i o n  o f  a s a n u a l  of  d e f i n i t i o n s  u s e d  i n  a e p r e c i a t i a n  

work,  

T h e  members o f  t h e  Suhcommi t t ee  cn D e p r e c i a t i o n  u o r k i n g  on 

t h e s e  Cract ices  were: 

D E P S E C I I T I O B  'DECC?!lI 'l 'T?P 

3 a y  J, Xery, Y a r t h  C a r a l i n a ,  C h a i r a a n  

Z.C. @os: -c t l e r ,  I C C  James  8. S a f f o r d ,  H e w  York 
Daniel  C. ? r L ~ a i i ,  J a s h i n g t o n  P.T. zone ,  I a s  
a o b e r t  G. ? a r n e k ,  ?CC a a r t i n  Abramson, C a l i f o r n i a  
s l f r ed  1. 7 e b e r = o t h ,  Y i c h i g a n  Ycrian S e u t s c h ,  ?ERC 
L a r r y  Zoag lan ,  l r k a n s a s  W a l t e r  3 '  Zaeseleer, F l o r i d a  

T h i s  a a n u a l  u a s  recommended t o  t h e  ! l a t i a n a l  A s s o c i a t i o n  of 
9 e g ' l l a t o r y  El t i l l t p  C o a m i s s i o n e r r  b y  t h e  C o a m i t t e e  on 
E n - ~ i n e e r i n g  and  its Staf: C c a a i t t e e .  The t e x t  o f  t h e  
r e s o l u t i s n  a d o p t i n 3  tie n a n o a l  is s t a t e d  below. T 5 e  meabers 
o f  t h e s e  c o m m i t t e e s  a r e  a s  :ollowc: 

i v  



STAFF SUBCOMMITTEE ON ENGINEERING 

Henry A .  Minch, Maryland,  Chairman 

Rober t  G .  Narnek, FCC 
lrlilliam J .  I d e ,  I l l i n o i s  
Ray J .  Nery, North C a r o l i n a  
Haro ld  C.  B la t t ,  Pennsy lvan ia  
R icha rd  Bibb,  Tennessee 
L e s t e r  S t u z i n ,  New York PSC 
David C . Lathom, FERC 
W i l l i a m  F .  Fox, Ohio 

Russell N .  S t a l ey ,  Alaska PUC 
R o b e r t  J .  Buckley,  Iowa SCC 
Bruno A. Davis, C a l i f o r n i a  
J o s e p h  W .  F e r r a r o ,  Sr., Xew York 
J o s e p h  M .  F lanigan,  REA, Observer  
Ray L.  P r u e t t ,  Utah 
Wal t e r  D ' H a e s e l e e r ,  F l o r i d a  
Kevin K e l l y ,  N R R I ,  Observer  

COWlITTEE O N  ENGINEERIXG 

Robert  K.  Koger,  Nor th  C a r o l i n a ,  Chairman 

Heber P .  Hardy, Nevada A l f r e d  H. Reichman, I l l i n o i s  
Gordon J .  Z e r b e t z ,  Alaska PUC James M .  P l a s k e t t ,  Ind iana  
7 , .  D .  A t k i n s ,  Tennessee Thomas .J. S c h n e i d e r ,  bfontana 
Robert  C .  Downie, Arkansas  PSC Roger L .  Hanson, Minnesota  PSC 

R e s o l u t i o n  Re Adopt ion  o f  D e p r e c i a t i o n  
P r a c t i c e s  f o r  S m a l l  !Jater U t i l i t i e s  

WHEREAS, The Committee on Eng inee r ing  o f  t h i s  A s s o c i a t i o n  and 
i t s  S m t t e e  on D e p r e c i a t i o n ,  a f t e r  ex tended  s t u d y  and 
c o n f e r e n c e s ,  have developed  D e p r e c i a t i o n  Practices f o r  S m a l l  Water 
U t i l i t i e s ;  and 

WHEFEAS, The Committee on Eng inee r ing  o f  t h i s  A s s o c i a t i o n  
has  recommended t h e  manual f o r  a d o p t i o n  by t h i s  A s s o c i a t i o n ;  
and 

\WEREAS, Tnis  A s s o c i a t i o n  b e l i e v e s  t h a t  r h e  D e p r e c i a t i o n  
P r a c t i c e s  f o r  Small  Water U t i l i t i e s  will be 05 v a l u e  in a s s i s t i n g  
r e g u l a t o r y  a g e n c i e s  i n  t h e  p r a c t i c a l  s o l u t i o 2  o f  d e p r e c i a t i o n  
problems;  now, t h e r e f o r e ,  be it 

_i.____ 

RESOLVED, 
.is s o c i . a t i  on o f  
t h e  D e p r e c i a t i  
t h e  Committee 

That t h e  Execu t ive  Committee o f  t h e  X a t i o n a l  
Regu la to ry  I J t i l i t y  Commissioners hereby  a d o p t s  

t o  make i t  a v a i l a b l e  t o  t h e  member r e g u l a t o r y  a g e n c i e s  o f  t h e  
i s s o c i a t i o n  and o t h e r s  a s  a guide  f o r  t h e  p r a c t i c a l  a s s i s t a n c -  a n i  
J m i d a n c e  t o  r e g u l a t o r y  p e r s o n n e l  and o t h e r s  r e g a r d i n g  d e p r e c i a t i o n  
ior s m a l l  water  u z i l i t i e s .  

on P r a c t i c e s  f o r  Sma-11 N a t e r  U t i l i t i s s  r e p o r t e d  b v  
on Eng inee r ing  and a u t h o r i - e s  i t s  'dash ington  Staz'5 

. idoptea August i s ,  1 9 7 9  
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DEPBECIATIOY PliAm3CES 

FOR SFlALL PATEH UTILITIES 

Puraose 

The  p u r p o s e  o f  t h i s  manual  is t o  p r e s e n t  i n  a s i m p l i f i e d  

manner the e s s e n t i a l  i n f o r m a t i o n  a r d  p r o c e d u r e s  recommended 

for. e s t i m a t i n g  t h e  service l i v e s ,  n e t  s a l v a g e s  and  

d e p r e c i a t i o n  r a t e s  f o r  the p l a n t  c f  smal l  water u t i l i t i e s .  
c 

. *  

It is hoped  t h a t  t h e  p r a c t i c e s  d e ~ e l o p e d  i n  t h i s  manual 

vi11 e s t a b l i s h  a b a s i s  f o r  u n i f c r m i t y  and  b e  s u f f i c i e n t l y  

c lear  t o  e n a b l e  t h e  s t a f f s  of  r e g u l a t o r y  c o m m i s s i o n s  t o  

p r e p a r e  r e a s o n a b l e  s c h e d u l e s  cf d e p r e c i a t i o n  r a t e s  a n d  

a m o u n t s  of a n n u a l  d e p r e c i a t i o n  a c c r u a l s .  

For a more c o m p l e t e  d i s c u s s i o n  on t h e  s u b j e c t  of 

d e p r e c i a t i o n  practices o r  for a Bore d e t a i l e d  a n a l y s i s  of 

s p e c i f i c  d e p r e c i a t i o n  p r o c e d u r e s ,  r e fe r  t o  " P u b l i c  U t i l i t y  

D e p r e c i a t i o n  P r a c t i c e s "  p u b l i s h e d  i n  I968 by t h e  Y a t i o n a l  

A s s o c i a t i o n  o f  R e g u l a t o r y  U t i l i t y  C o m m i s s i o n e r s ,  I 1 0 2  TCC 

B u i l d i n g ,  P o s t  Office Bcx 6 8 4 ,  F a s h i n g t o n ,  D,C. 20094, 

S c o n e  - 
The s c o p e  o f  t h i s  manual  i n c l u d e s  t h e  r e a s o n s  f o r  

d e p r e c i a t i o n ,  t h e  s t r a i g h t - l i n e  - s e t h o d s  used  t o  c o o p u t e  

a n n u a l  d e p r e c i a t i o n  ra tes ,  a n  e x p l a n a t i o n  o f  t h e  f a c t o r s  

u s e d  i n  t h e  d e p r e c i a t i o n  a c c r u a l  e q u a t i o n s ,  d e f i n i t i o n s  of  

d e p r e c i a t i o n  terms, some a c c o u n t i n g  t r a n s a c t i o n s  r e l a t e d  t o  

d e p r e c i a t i o n  a n d  s u g g e s t e d  a v a r a s e  s e r v i c e  lives, n e t  

s a l v a g e s  a n d  d e p r e c i a t i o n  r a t e s  f c r  most  c a t e g o r i e s  o f  w a t e r  

u t i l i t 7  p l a n t .  



The  s t r a i g h t - l i n e  a v e r a g e  service l i f e  method o f  co iupn t ing  

t h e  a n n u a l  d e p r e c i a t i o n  r a t e s  u s e d  b y  most  r e g u l a t o r y  

agencies  h a s  b e e n  d e v e l o p e d  a n d  u s e d  i n  t h e  t e x t  o f  t h i s  

manual. T h e  s t r a i g h t - l i n e  r e m a i n i n g  l i f e  method u s e d  by 

some r e g u l a t o r y  a g e n c i e s  h a s  b e e n  d e v e l o p e d  and i n c l u d e d  a s  

a p p e n d i x  4. 

- __ 

A small u a t e r  u t i l i t y  is d e f i n e d  f o r  t h e  purpose of t h i s  

r e p o r t  a s  a ua te r  u t i l i t y  u i t h  p l a n t  i n v e s t n e n t  o f  l e s s  t h a n  

J1,000,000. The s i m p l i f i e d  and  l e s s  d e t a i l e d  p r a c t i c e s  i n  

t h i s  manual a r e  d e s i g n e d  t o  meet t h e  n e e d s  of  r e g u l a t o r y  

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

s u c h  u t i l i t i e s .  

O b i e c t i v e s  & D e o r e c i a t i o n  

The  p r i n c i p a l  o b j e c t i v e  o f  r f c c g n i z i n g  d e F r e c i a t i o n  a s  a 

c o s t  o f  s e r v i c e  is t 3  a l l c u  t h e  u t i l i t y  t o  r e c o v e r  t h e  c o s t  

of t h e  d e p r e c i a b l e  i n v e s t a e n t ,  l e s s  e s t i a a t e d  n e t  s a l v a g e ,  

o v e r  t h e  u s e f u l  life of t h e  d f F r e c i a b l e  p l a n t  b y  Z e a n s  of an  

e q u i t a b l e  c l a n  o f  c h a r g e s  t o  cpera 'dng  e x F e n s e s  o r  c l e a r i n g  

wzcounts .  :he s t r a i g h t - l i n e  a v e r a g e  se rv ice  l i f e  method 

p r e s e n t e d  i- 5.ili.s aanual.  meets t h i s  o b j e c t i v e .  



3 

- - Base D n o r e c i a t i o n  C h a r l e s  

T h e  d e p r e c i a t i o n  b a s e  u s e d  i n  t h i s  manual is t h e  o r i g i n a l  

c o s t  o f  t h e  d e p r e c i a b l e  p r o p e r t y .  O r i g i n a l  c o s t  i s  d e f i n e d  

a s  t he  c o s t  t o  t h e  person who f i r s t  d e v o t e s  t h e  p r o p e r t y  t o  

p u b l i c  service, The base r e c o v e r a b l e  t h r o u g h  d e p r e c i a t i o n  

is L i m i t e d  t o  c o s t  of t h e  d e p r e c i a b l e  par ts  of t h e  p r o p e r t p -  
5 

T h i s  g e n e r a l l y  e x c l u d e s  t h e  c o s t  c f  o r g a n i z i n g ,  f r a n c h i s e s ,  

i n t a n g i b l e  p l a n t  and l a n d - 1  The b a s e  can u s u a l l y  b e  

d e t e r m i n e d  f rom a c t u a l  c o n s t r u c t i c n  c o s t s  r e c o r d e d  on t h e  

u t i l i t y ' s  books.  

A c t u a l  c o n s t r u c t i o n  c o s t s  i n c l u d e  t h e  c o s t  of t h e  l a b o r ,  

e q u i p m e n t  a n d  n a t e r i a l s  n e e d e d  t o  c o n s t r u c t  t h e  p l a n t ,  t h e  

c a p i t a l i z e d  i n t e r e s t  d u r i n g  c c n s t r u c t i c n ,  a d m i n i s t r a t i v e  a n d  

g e n e r a l  e s p e n d i t u r e s  s u c h  a s  e n g i n e e r i n g  a n d  s u p e r v i s i o n ,  

g e n e r a l  o f f i c e r s '  and  c l e r i c a l  s a l a r i e s  and e x p e n s e s ,  o f f i c e  

s o p p u e s  a n d  e x p e n s e s ,  l e g a l  e x F e n d i t u r e s  and  o t h e r  e x p e n s e s  

c o v e r i n g  i n j u r i e s  and  damages,  i n s u r a n c e ,  i n t e r e s t ,  and 

t a x e s .  C s r e  3 n s t  t e  e x e r c i s e d  in s p r e a d i n g  t h e s e  

i d a i n i s t r a t i v e  a n d  g e n e r a l  e x p e n s e s  k e t u e e n  t h e  d e p r e c i a b l e  

a n d  n o n d e ? r o c i a b l e  p l a n t  s u c h  a s  l a n d .  i r h i l e  n e t i c u l o u s  

d i s t i n c t i 3 1 - s  a r e  i ; l p o s s i S l e ,  r e a s c n a b l y  a c c u r a t e  a s s i g n m e n t s  

or s p r e a d s  can  he o b t a i n e d  b y  t h e  u t i l i z a t i o n  of good 

a c c o u n t i n g  ? . c a c t i i e s .  

- 

1 Some j u r i s d i c t i a n  aay e s c l n d e  c o n t r i b u t i o n s  f rom t h e  
d e p r e c i a  h l e  bas2 .  
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Averaae S e r v i c e  L i f e  Es t ima tes  - ___ 

Determina t ion  of s e r v i c e  l i v e s  b a s i c a l l y  i n v o l v e s  a n  

a n a l y s i s  o f  t h e  p a s t  a n d  e n g i n e e r i n g  e s t i s a t e s  o f  t h e  f u t u r e  

effect  o f  wear a n d  tear ,  d e c a y ,  a c t i o n  o f  t h e  e lements ,  

i n a d e q u a c y ,  o b s o l e s c e  nce a n d  F u k l i c  r e q u i r e m e n t s .  I n  some 

cases, o t h e r  f a c t o r s  s u c h  a s  a n t i c i p a t e d  c h a n g e o v e r  t o  new 

or improved  k i n d s  of  F l a t ,  o r  s p e c i f i c  p l a n s  o f  management 

must b e  g i v e n  c o n s i d e r a t i o n . ,  Tc a r r i v e  a t  a s a t i s f a c t o r y  

es t imate  o f  f u t u r e  c o n d i t i o n s ,  Fast  e x p e r i e n c e  g e n e r a l l y  

g i v e s  a n  i n d i c a t i o n  which c a n  b e  used  a s  a t  l e a s t  o n e  

element i n  t h e  es t imate ,  The w e i g h t  t o  be  g i v e n  t o  p a s t  

e x p e r i e n c e  d e p e n d s  upon t b e  e x t e n t  t o  which t h e  c o n d i t i o n s  

a f z e c t i n g  s e r v i c e  l i f e  i n  t h e  f u t u r e  a r e  e x p e c t e d  t o  b e  

s i m i l a r  o r  d i f f e r e n t  f rom ease i n  t h e  p a s t ,  

U t i l i t y  p r o p e r t y ,  i n  c o n f o r s a n c e  w i t h  a u n i f o r i  s y s t e m  of  

accounts ,  is c i a s s i 3 e d  b r o a d l y  b y  f u n c t i o n  a n d  each 

f u n c t i o n  i s  b r o k e n  down i n t o  a c c o u n t s -  i s  an e x a n p l e ,  o n e  

f u n c t i c n  of a water u t i l i t y  i s  F r o v i d i n g  t r a n s m i s s i o n  and 

3 i s t r i z u t i 3 n  s e r ~ i c e s .  The p l a n t  F r o v i d i n g  t h t  f u n c t i o n  is 

d i - r i d e d  ix?. 3 s e 7 e r a l  a c c o u n t s  s u c h  a s  t r a n s n i s s i o n  and  

d i S t r i b u t : 3 ?  i a i n s ,  f i r e  a a i n s ,  rervices,  meters, ’nTdrants ,  

and  s o  an. ? a c i  a c c o u n t  is 2 u r t h e r  d i v i d e d  i n t s  

s u b a c c o u n t s ,  c j roups,  a n d  units- Each u n i t  i s  a n  i n d i T i d u a 1  

item o f  j l a n t ,  b u t  it i s  ccsmon F rac t i ce  t o  c o 3 b i n e  t i n i t s  

wh ich  t a v e  l i k e  r o r t a l i t y  c h a r a c t e r i s t i c s ,  l ike  ;)bysic31- 

a p p e a r a n c e  a n d  c h a r a c t e r  and w h i c h  opera-cs t inder t h e  s a x e  

g e n e r a l  c o n d i t i o n s  i 2 t 3  o n e  3 r 3 u p .  “ere  nay b e  $ne o r  z o r e  



S r o a p s  w i t b i n  an account. F o r  i n s t a n c e ,  i n  t h e  

n t r a n s a i s s i o n  and  d i s t r i b u t i o n  mains" a c c o u n t ,  the  u n i t s  

( i n d i v i d u a l  items) of cast  i r o n ,  s t e e l  and  a s b e s t o s - c e m e n t  

p i p e  o v e r  12 i n c h e s  i n  diameter may c o n s t i t u t e  one  g r o u g ,  

u n i t s  of p i p e  from I 2  t o  e i g h t  i n c h e s  i n  d i a m e t e r  aay 

c o n s t i t u t e  t h e  s e c o n d  g r o u p ,  and  t h e  t h i r d  g r o u p  miqht  

i n c l u d e  a l l  p i p e  smaller t h a n  e i g h t  i n c h e s  i n  d i a m e t e r .  

Because of g r e a t e r  s i m p l i c i t y  i n  m a i n t a i n i n g  r e c o r d s ,  t h e  

g r o u p  b a s i s  is more f e a s i b l e  f c r  most  c l a s ses  of  n t i l i t p  

p r o p e r t y  where  a l a r g e  number o f  units a r e  i n v o l v e d  and  is 

t h e  more g e n e r a l l y  used  b a s e  amcng e l e c t r i c ,  g a s ,  t e l e p h o n e ,  

and  water u t i l i t i e s .  

In t h e  a h o v e  example,  t h e  a v e r a g e  s e r v i c e  l i f e  of a g r o u p  

c o n t a i n i n g  c a s t  i r o n ,  s t e e l ,  and a s b e s t o s - c e m e n t  p i p e  uou ld  

h e  b a s e d  on a c o m p o s i t e  o r  u e i g h t e d  a v e r a g e  of t h e  service 

l i v e s  o f  a l l  u n i t s  u i t h i n  t h e  group.  Nhen a g r o u p  s u c h  as  

d e s c r i b e d  3Sove c o n t a i n s  u n i t s  o r  items of  p l a n t  w i t h  

v a r y i n g  e s t i s a t e d  a v e r a g e  s e rv i ce  l i v e s ,  t h e  a v e r a g e  s e r v i c e  

life o f  t i e  3 r o u p  is t h e  r e c i F r c c a l  a v e r a g e  o f  t h e  l i v e s  a s  

shown under  t h e  s u b j e c t  o f  t ' w e i g h t i n g "  i n  t h i s  n a n u a l .  

In u t i l i : :  3 c c o u n t i n g ,  t h e  d e p r e c i a t i o n  r a t e  is a p p l i e d  t o  

d e p c e c i a b l -  ? :ant  i a  service. T h e r e f o r e ,  t h e  s u r v i v i i q  

p l a n t  is o f  z o r e  i n t e r e s t  t han  t h e  r e t i r e d  p i a n t ,  a n d  t h e  

r e t i r e s e n t  curie is s e l 3 c s  used .  The s u r v i . r o r  c u r v e  shows 

t h e  p e r c e n t  o f  o r i g i n a l  F l a n t  s c r v i v i n g  b y  y e a r .  

X r e l i a b l e  n e t h o d  o f  e s t i a a t i n g  t k e  a v e r a g e  se rv ice  l i f e  

o f  a ! u n i t  a r  g r o u p  is t o  use t h e  s u r v i v o r  cur'fe s e t h o d .  
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u n d e r l y i n g  t h i s  method a r e  cer ta in  s t a t i s t i c a l  c o n c e p t s  

__ w h i c h  r e q u i r e  some e x p l a n a t i o n ,  In e s t i m a t i n g  s e r v i c e  l i f e ,  

we a r e  c o n c e r n e d  w i t h  t h e  s F a n  cf y e a r s  f r o m  t h e  p l a c e s e n t  

of  p l a n t  t o  its r e t i r e m e n t .  Io g r o u p s  o f  p r o p e r t y  se ldom do 

a l l  u n i t s  reach r e t i r e m e n t  a t  t h e  same tise. Some w i l l  

reach i t  a t  a n  e a r l y  a g e ,  many w i l l  bunch  a r o u n d  a p e r i o d  

s o m e v h e r e  n e a r  t h e  a v e r a g e  and a few w i l l  e x t e n d  o u t  t o  a 

l o n g  age.  T h e  s t a t i s t i c i a n  would say we h a v e  a number o f  

e v e n t s  ( r e t i r e m e n t s )  o c c u r r i n g  wit5 d i f f e r e n t  v a l u e s  ( a g e s )  

which  can b e  i l l u s t r a t e d  b y  a g r a g h  known a s  a f r e q u e n c y  

c u r v e .  The f r e q u e n c y  curve shows t h e  r e t i r e m e n t s ,  as a 

p e r c e n t a g e  of t h e  g r o u p ,  o c c u r r i n g  i o  e a c h  p e a r  o f  t h e  

g r o u p ' s  l i f e .  From e i t h e r  t h e  f r e q u e n c y  c u r v e  o r  s u r v i v a l  

and  r e t i r e m e n t  r a t i o s ,  t h e  s n r v i v c r  c u r v e s  can b e  deve loped .  

The a v e r a g e  l i f e  o r  a v e r a g e  a s e  a t  w h i c h  r e t i r e m e n t s  o c c u r  

c a n  a l s o  b e  d e v e l o p e d  from t h e  f r e q u e n c y  c u r v e .  

T h e  F r O b s k l e  l i f e  is t h e  exFEcted  l i f e  o f  t h e  s u r v i v o r s ,  

o r  p l a n t  i n  se rv ice ,  a t  a n y  g i v e n  age .  9 t  any  a g e  a f t e r  

r e t i r e m e n t s  h a v e  s t a r t e d ,  t h e  F r o h a t l e  l i f e  is l o n g e r  t h a n  

t h e  a v e r a g e  Life  because t h e  : h a r t - l i v e d  u n i t s  h a v e  S e e n  

r e n o v e d  f x m  t h e  s u r v i v i n g  g rouF ,  

v s i n g  t i e  s o r . r i v o r  c u r v e  a e t h c d ,  t h e  r e m a i n i n g  l i f e  o f  a 

g r o u p  of  d e p r e c i a b l e  p r o p e r t y  of  a n 7  a g e  can b e  d e t e r z i n e d  

by f i n d i n 3  t h a t  a g e  o n  t h e  s u r v i ' r o r  c u r v e  and  p r o j e c t i n g  

h o r i z o n t a l 1 7  t o  t h e  p r o b i b l e  l i f e  c m v e .  T h e  d i f f e r e n c e  i n  

y e a r s  be tween tie a q e  a n d  F r o t a b l e  l i f e  is t h e  r e m a i n i n g  

l i f e .  T : f p i c a l . s u r v i v o r  a n d  r e l a t e d  c u r 7 e s  a r e  shown on 
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Chart I. 

T h e  u s e  of surv ivor  curves developed from good mortal i ty  

records by a c t u a r i a l  methods is ccnsidered t o  b e  an accurate 

and r e l j l b l e  method to determine the es t imated average 

s e r v i c e  Life  o f ' d e p r e c i a b l e  Frcgerty. O n e  w i d e l y  accepted . 
s tudy of surv ivor  curves (Iowa Curves) is t h a t  conducted a t  

t h e  Iowa S t a t e  Col lege  of Engineering Experiment S t a t i o n  a s  

descr ibed in t h e i r  E u l l e t i n  Bas- 125 and 155. 
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MART I 

A SURVIVOR CURE AND RELATED CURVES 

POIIIT OF KAXIMUH 
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Y E A 7 8  C 
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1 small a t i l i t y  may n o t  h a v e  s u f f i c i e n t  r e c o r d s  t o  d e v e l o p  

its own s u r v i v o r  c u r v e s .  T h i s  Ercklem c a n  b e  r e s o l v e d  by 

u s i n g  s u r v i v o r  c u r v e s  of c o x p a r a b l e  p l a n t  t h a t  h a v e  been  

d e v e l o p e d  5 7  o t h e r s ,  by s e l e c t i n g  a n  a v e r a g e  s e r v i c e  l i f e  

based on e n g i n e e r i n g  j u d g a e n t ,  o r  b y  u s i n g  t h e  f o r e c a s t  or 

l i f e  s p a n  s e t h o d  c u r r e n t l y  b e i n g  used  by o t h e r  u t i l i t i e s  

t h r o u g h o u t  t h e  c o u n t r y .  

T h e  f o r e c a s t  or l i f e  sFan  method is b a s i c a l l y  an  

a s s u m p t i o n  t h a t  a g i v e n  piece o f  p r o p e r t y  uill b e  r e t i r e d  i n  

a s p e c i f i c  number of years a f t e r  p l a c e m e n t  or t h a t  t h e  

a c t u a l  date o f  retirement w i l l  t e  a cer ta in  d a t e .  A t  t h e  

f i n a l  date o f  retirement o f  p r o p e r t i e s ,  all u n i t s  c o m p r i s i n g  

t h e  p i e c e  o f  p r o F e r t 7  i n c l u d i n g  i n t e r i n  a d d i t i o n s  a r e  

r e t i r e d  a t  once .  This is i n  c o n t r a s t  t o  g r o u p  p r o p e r t i e s  i n  

which  r e t i r e a e n t  o f  u n i t s  o c c u r s  g r a d u a l l y  u n t i l  a l l  a r e  

r e t i r e d .  The f o r e c a s t  a e t h o d  is b a s i c a l l y  t h e  s i s p l e s t  

a e t h o d  o f  c o a p u t i n g  d e p r e c i a t i o n  a n d ,  t h e a r e t i c a l l ? ,  c o u l d  

i-e a p p l i e d  t o  e a c h  u n i t  o f  p r o p e r t y .  E a t h e r  t h a n  u s i n g  this 

aethcrd :ar g r o u p  p r o p e r t i e s ,  i t  i s  General ly  used f o r  

con p a r i t i ~ e l ~  l a r g e ,  e a s i l ?  i d e u t i i i a k l e  p i e c e s  of p r o p e r t y  

s u c h  a s  3 ' i i  l i i n g s ,  t r e a t m e n t  p l a n t s ,  d a m ,  a n d  r e s e r v o i r s .  

Append i r  : siaws a n  e s a n p l e  o f  t h i s  r ie thcd.  

? h e r e  l a c k  :r7 a p p r o F r i a t e  d a t a  E r e v e n t s  t h e  a p p l i c a t i o n  a f  

any  o f  t h e  t w o  F r e v i o u s  s e t h c d s ,  e n g i n e e r i n g  j u d s n e n t  

e s t i n a t e s  o f  s e r v i c e  l i f e  e x 7 e c t a n c i e s  nay h e  a p p r o p r i s t e .  

I n  d e v e l o p i a 2  t L e s e  l i f e  e s p e c t a n c i e s ,  i t  is S e l p f u l  t o  

s t u d y  p o s s i h l e  ; a n ; e s  0 5  life e s t i x a t e s  s e t t i n g  d o u n  



r e a s o n a b l e  minimum and maximum e x F e c t a n c i e s  b e f o r e  coming t o  

f i n a l  c o n c l u s i o n s .  As p r e v i o u s l y  i n d i c a t e d  under  t h e  

s u r v i v o r  c u r v e  d i s c u s s i o n ,  i t  s h o u l d  b e  no ted  t h a t  t h e  

a v e r a g e  l i f e  of a l l  u n i t s  o r i g i n a l l y  p l aced  i n  t h e  v o u p  is 

l ess  t h a n  t h e  p r o b a b l e  l i f e  o f  s u r v i v i n g  u n i t s  bedause of 

- 

t h e  p r i o r  retirement of  s h o r t - l i v e d  u n i t s .  

Wi thoot  the b e n e f i t s  of m c r t a l i t y  d a t a  or d e f i n i t i v e  

retirements d a t e s  for p a r t i c u l a r  F i e c e s  o f  p r o p e r t y ,  i t  w i l l  

b e  v e r y  d i f f i c u l t  f o r  s t a f f s  o f  regu . la tory  commissions and 

small  water u t i l i t i e s  t o  make a Froper  estimate o f  a v e r a g e  

s e r v i c e  l i f e  f o r  each group cr u n i t  o f  p l a n t .  ?or t h a t  

r e a s o n ,  a r a n g e  o f  a v e r a g e  service l i v e s  c u r r e n t l y  b e i n g  

u s e d  k y  water u t i l i t i e s  t h roughou t  t h e  c o u n t r y  f o r  water 

f a c i l i t i e s  d e s i g n e d  and i n s t a l l e d  a n d  main ta ined  i n  

acco rdance  i l i t h  good w a t e r  uorks p r a c t i c e  is shown below i n  

F i g u r e  I .  
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FIGURE 1 

Typi'cal Average Service Lives, 
Salvage Rates, and Depreciation Rates 

Small Mater Utilities 

NARUC Average Service Net Oepreci a t  ion 
Account Life i/ Sal vaqe Rate 
Number Class of P lan t  Years Perfent Percent 

Source o f  Supply Plant 

31 1 
31 2 
313 
314 
31 5 
31 6 
317 

321 

328 
324-7 

331 
332 

341 
342 
3 43 
344 
345 
346 
347 
348 

3 90 
391 
392 
3 93 
3 94 
395 
396 
307 

St ruc tures  and Improvements 35-40 
Collecting & Impounding Reservoirs 50-75 
Lake, River and Other Intakes 35-45 
Wells and Springs 25-35 
Galleries and Tunnels 25-50 
Supply Mains 50-75 
Other Source o f  Water Supply Plant 30-40 

Pumping Plant  

S t ruc tures  and Improvements 
Pumpi ng Equi pen t  
Other Pumping Plant 

Water Treatment Plant 

Structures  and Improvements 
Water Treatment Equipment 

Transmission and Olstr ibut ion Plant 

S t ruc tures  and Improvements 
Reservoirs and Tanks 
Transmission and Distr ibut ion Mai ns 
Fire Mains 
Services 
Meters 
Meter I n s t a l l a t i o n s  
Hydrantj 

Genera 1 P I  a n t  

S t ruc tures  & Improvements 
Office Furniture and Equipnent 
Transportation Equipment 
Stores Equipment 
Tools, Shop & Garage Equipment 
Laboratory Equipment 
Power Operated Equipment  
Communication Equ i pmen t 

35-40 
20 
25 

35-40 
20-35 

35-40 
30-60 
50-75 
50-75 
30-50 
35-45 
40-50 
40-60 

2.9-2.5 

2.9-2.2 
4.0-2.9 
4.0-2.0 
2.0-1.3 
3.3-2.5' 

2.0-1.3 

2.9-2.5 
5.0 ~ 

4.0 

2.9-2.5 
5.0-2.9 

2.9-2.5 
3.3-1.7 
2.0-1.3 
2.0-1.3 
3.3-2.0 

10 2.6-2.0 
2.5-2.0 

5 2.4-1 .s 

35-40 
20-25 5 

7 10 
20 

15-20 5 
15-20 
10-1 5 10 

10 10 

2.9-2.5 
5.8-3.5 

12 .9  
5.0 

5.2-d( 
6.7-5. .  
3 .O-6.3 

? , ,2 

a/ These l i v e s  are intended a s  a guide; longer o r  sho r t e r  l i v e s  should 
be used where conditions warrant. 



N e t  S a l v s s e  E s t i a a t e  - 
___ 

E s t i m a t e d  n e t  s a l v a g e  is t h e  e s t i m a t e d  g r o s s  s a l v a ~ e  in 

cash o r  value which is e x p e c t e d  t c  b e  r e a l i z e d  from u t i l i t y  

p r o p e r t y  r e t i r e d  l e s s  t5e e s t i m a t e d  c o s t  o f  r emova l  i n v o l v e d  

i n  r e t i r i n g  s u c h  p r o p e r t y .  T h e  e s t i m a t e d  n e t  s a l v a g e  can be  

a n e g a t i v e  f i g u r e  i n  i n s t a n c e s  u h e r e  t h e  c o s t  of r e m o v a l  is 

e x p e c t e d  t o  e x c e e d  any  g r o s s  s a l v a g e  v a l u e .  Net s a l v a g e  is 

u s u a l l y  e x p r e s s e d  a s  a F e r c e n t a c e  o f  t h e  p l a n t  r e t i r e d .  

Reasonab.Le s a l v a g e  e s t i m a t e s  and f o r e c a s t s  f o r  small water 

o t i . l i t i e s  can b e  made b y  t r e n d i n g  t h e  n e t  s a l v a g e  e x p e r i e n c e  

and a F F l y i n g  e n g i n e e r i n g  j n d g a e n t .  Some of  t h e  f a c t o r s  t o  

b e  c o n s i d e r e d  is d e v e l o E i n g  a n  e s t i m a t e d  s a l v a g e  percentage 

a r e :  

( a )  U t i l i t y ' s  r e c o r d e d  e x p r i e n c e ,  i n c l u d i n g  t r e n d s  w i t h  
t h e  s a n e  o r  s i n i l a r  t y p e  p r o p e r t y ;  

r e i m b u r s e m e n t s  f r o o  d a a a g e r  o r  f o r c e d  r e l o c a t i o n s :  
( b )  E z e c t  on r e c o r d e d  s a l v a g e  o f  t r a n s f e r s ,  s a l e s  and  

(c) i ' n t n r e  c o n d i t i o n s  a f f e c t i n g  c o s t  of r emova l :  and  

( d )  Changes  ii a c c o u n t i n g  g r a c t i c e s  t h a t  h a 7 e  a f f e c t e d  
s a l v a g e  and  c o s t  o f  r e m o v a l  amounts ,  

# h e r e  roccr3.s 3re a v a i l a b l e ,  r e c o r d e d  o r  p a s t  s a l v a g e  

e x 7 e r i e n c i  f-r s a c h  a c c o u n t  may b e  d e t e r m i n e d  b y  a n a l p z i n g  

t h e  d e b i t s  i 3 d  c r e d i t s  t3 t h e  r e s e r 7 e  f g r  d e p r e c i a t i o n .  The 

r e t i r e a e n t s  s h o l l l d  "e r u a m a r i z e d  f o r  e a c h  y e a r  and t b e  

t o t a l s  o f  g r o s s  5a1?3g6 and c o s t  o f  r emova l  d e t e r z t i n e d -  

3 i v i d i 3 g  e a c h  o!  t k e  l i t t e r  b:! t h e  r e t i r e m e n t s  g i v e s  t h e  

? e r e e a t  ? r . ~ s s  sa17z;e  and p e r c e r t  cost o f  r e g o v a l  r e a l i z e 6  

e a c h  T e a r .  T i ? i s  t y ? e  30: c a l c u l a t i c n  f o r  ?. s e r i e s  of years 



is i l l a s t r a t e d  i n  t h e  following t a b l e .  - 

FIGURE 2 

Oetennination of Net Salvage Value 
Pumping Equjpment 

Gross Salvase Cost o f  R m v a l  Net Salvase . 
% Of % Of L 01  

a P c-oia a e-a*a i=n-a g=f,a 
Year P l a n t  Retired h a u n t  Retirment h u n t  Retirment h u n t  Retirement 

1973 

1972 

1971 

I970 

1969 

1968 

1967 

Totals 

5 50 $1 2 24.0: 1 3  6.0% 1 9  18.02 

100 22 22.0 7 7.0 15 15.0 

70 11 15.7 5 7.1 6 8.5 

4a 5 12.5 4 10.0 1 2.5 

30 7 23.3 5 16.7 2 6.7 

30 5 16.7 2 6.7 3 10.0 

5a 2 4.0 7 10.0 - 5  -10.0 

1370 564 17.32 $33 8.9% 131 8.4% 
- .. 

T h e  a b o 7 e  t a b u l a t i o n  shows t h a t  t h e  p a s t  r e c o r d e d  n e t  

s a l v a g e  valrle a e o u n t e d  t o  8.4% o f  t h e  c o s t  of  p l a n t  r e t i r e d -  

I n  t b e  use o f  t h e  s t r a i g h t - l i n e  a v e r a g e  s e r v i c e  l i f e  

z e t h o d  f o r  c c s p u t i n g  d e p r e c i a t i c n  r a t e s ,  a n  estiinated n e t  

s a l v a g e  c o v e r i n g  t3.e e n t i r e  l i f e  of  t h e  u n i t  cr g r o u p  o f  

p r o p e r t y  is needed.  The u t i l i t y  must e s t i s a t e  s a l v a g e  

v a l u e s  2 2 ~  ? r o p e r t i !  t h a t  w i l l  re t i re  zany years i n  t h e  

f u t u r e .  Z . 1  i c i n r ;  s o ,  i t  s h o u l d  b e  r e a e a b e r e d  t h a t  w i t h  most 

d e p r e c i a z l a  ? r a p e r t y  t h e  p e r c e n t  g r o s s  s a l v a g e  r e a l i z e d  on 

r e t i r e i e n t  7 a r i e s  Y i t L  t h e  a g e  c f  t h e  u n i t .  P a s t  e x F e r i e n c 9  

is o s u a l l y  b a s e d  on o n l y  a f a l  r e t i r a a e n t s ,  p r o b a b l y  o f  

s h o r t e r - l i 7 e d  t i n i t s .  , G e n e r a l l y ,  t h e  c l d e r  n i t s  y i e l d  l o v e r  

Tal u e s .  T5e d e c r e a s e  i n  2rcz-c s a l v a g e  w i t h  acje nay Se 

a p p r o x i a s t e d  b y  3 s s n r n i - g  a s t r a i g h t - l i n e  d i i i n u t i o n  from 



r e a l i z e d  g r o s s  s a l v a g e  of  e a r l y  re t i rements  t c  t h e  p r e d i c t e d  

ul t imate  g r o s s  s a l v a g e  of o l d e s t - l i v e d  u n i t s .  A s a m p l e  
- - 

c a l c u l a t i o n  of e s t i m a t e d  net F a l v a g e  v a l u e s ,  u s i n g  r e c o r d e d  

v a l u e s  d e v e l o F e d  i n  t h e  p r e c e d i n g  t a b u l a t i o n  a n d  judgment  

v a l u e s  b a s e d  on a n t i c i p a t e d  f u t u r e  c o n d i t i o n s ,  is shown 

b e l o w ,  

FIGURE 3 

Average and Future Net Salvage 
Pumping Equiwent 

: of ht .  Of 
Factors Retmt. Retmt. Source o f  Oata 

A. 

8. 

C. 

0. 

E. 

F. 

6. 

H. 

I. 

Gross Salvage Past Retirements 

Gmss Salvage Last Survivors 

Gross Salvage Future Avg. * 

Average Gross Salvage 

C3st of Removal Past Retirement 

Cost o f  iienoval Future Retmt. 

Average Cast o f  ?.emoval 

Future Net Salvage 

Average Met Salvage 

17.3: 5 370 

5.0 

11.2 3.755 

11.7 

8.9 

11.0 

10.5 

0.2 

0.9 

Preceding tabulation 

Selected by judgment 

Plant presently i n  service 

(17.3~370+11.2x3795)4(37W37551 

Preceding tabulation 

Selected by judgcent 

(8.9x37OCll .Ox37951 f (370+375j) 

c-F 

E-G 

? h e r e  r e c o r d s  a r e  not a v a i l a b l e ,  i a n a g e n e n t  and  

e n g i n e P r i s g  j u d g a e n t s  n u s t  b e  n a d e  and  c o m F a r i s o n s  v i t f :  

o t h e r  u t i l i t i e s  o p e r a t i n g  u n d e r  s i n i l a r  c o n d i t i o n s  c a n  o f t e s  

b e  l a d e  :2 i ? :ve lop  r e a s o n a b l e  e s t i a a t e d  n e t  s a l v a g e  v a l u e s .  

? o r  a ".lnc3ugh d i s c u s s i o n  a n  e s t i s a t i n g  n e t  s a l r s g e ,  t i e  

r e a d e r  is r e f s r r e d  t o  C h a p t e r  3 o f  R ? n b i i c  U t i l L t ?  

3 e p  r e c i a  t i a  n ? r ? i C t i c E s "  F u k l i s h e d  k y  t5e S a t i o n a i  

X s s o c i 3 t i o n  o f  A e g u l a t 3 r T  U t i l i t y  Cammiss ione r s ,  copyri~it 

1968.  

- 



I 5  

we i s h t i  n q  

Accoun t s  f r e q u e n t l y  i n c l u d e  mcre t h a n  one u n i t  or g r o u p  of 

d e p r e c i a b l e  u t i l i t y  p r o p e r t y  r i t h  d i f f e r e n t  a v e r a g e  s e r v i c e  

l i v e s .  To a v o i d  t h e  d e t a i l e d  vork  of c a l c u l a t i n g  t h e  

a c c r u a l  f o r  e a c h  u n i t  o r  g r o u p  w i t h i n  an a c c o u n t ,  an a v e r a g e  

se rv ice  l i f e  or a c o m p o s i t e  a v e r a g e  s e r v i c e  l i f e  s h o u l d  b e  

o b t a i n e d  f o r  e a c h  a c c c u n t .  E e c i F o c a l  v e i g h t i n g  s h o u l d  

a l u a y s  b e  used i n  comFut ing  an a v e r a g e  service l i f e  f o r  an  

a c c o u n t  o r  class of p l a n t  c o m p r i s e d  of s e v e r a l  g roups .  O n l y  

r e c i p r o c a l  w e i g h t i n g  u i l l  d e r i v e  t h e  same t o t a l  a s  i f  

a c c r u a l s  were d e v e l o g e d  for e a c h  u n i t  o r  group.  

An example  o f  r e c i p r o c a l  u e i g h t i n g  t c  e s t a b l i s h  a 

c o m p o s i t e  a v e r a g e  s e r v i c e  l i f e  is s h c v n  in t h e  fo l . l owing  

t a b n l a  t i o n :  

Weighted Average Service L i f e  
Pumping E w i p m e n t  

Grass Average Zecdprocal 
P l a n t  Sertice 'Xeionr:na 

Grouo lnvesmtent Life :tc - 
1 s1,soo 30.0 y e a n  30 Slyear 

( a )  (b) (C) (6) 

2 1,255 20.0 E3 

3 1,000 ?7.9  37 
- 

$3,755 25.11 years 150 S l w r  

The v e i g h t i n q  i n  column ( d )  is o b t a i n e l  b? 3 i v i d i a q  t h e  

? l a n t  d c l l a r s  i n  c c l t i z n  ( b )  h i  t h e  a v e r 3 ; e  s e r 7 i c e  1li.f~ i z i  

c o l u n n  (c)  o f  s v e r 7  c a t e s o r ?  t o  b e  v e i g t t s d -  A wei;Lte? 



16 

zverage service l i f e  of 25.0 yekrs  is obtained by dividing 

the sum of column (b) by the sum of column (d) - I__ 

In  certain accounts a s  in  the  transmission and 

d i s t r i b u t i o n  mains account where the  total account cons i s t s  

of several  groups of pipe with each ~ o u p  having a d i f f e r e n t  

average service l i f e  and where the  un i t s  cons t i t u t ing  the 

grou& have d i f f e r e n t  physical  q u a l i t i e s  and average serv ice  

l i ves ,  it may be necessary t o  weight t he  u n i t s  within each 

group f i rs t  and then weight t he  groups t o  develop a 

composite o r  weighted average f o r  the  e n t i r e  account. 

, ”  

Weighting can also be applied t o  develop a composite 

The folLowing tabulat ion salvage fo r  a group o r  an account”. 

is an example: 

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

FIGURE 5 

Ueiqhted Net Salvage Value 
Pumping Equipmenr 

Gross Plant  Average Service Life Net Salvage Salvage 
Grauo I n v e s m e n t  Life :ieioht i e r c w t  Yeiuht 

a i) C 3=otc e f=dxe 

300: $/year 1 s i  ,500 30.0 years 50 $/year -3.0: 

2 1.255 20.0 63 10.0 630 

3 1,000 27.0 37 12.7 570 __ 
$3.755 25.0 years 150 $/year 10.0: i ,5002 S/year 

C 



1 7  

T h e  w e i g h t i n g  of t h e  n e t  s a l v a g e  values of the a b o v e  t h r e e  

gronps r e s u l t e d  i n  a w e i g h t e d  net s a l v a g e  v a l u e  o f  10.0% 

The t o t a l  of column ( f )  was d i v i d e d  by the t o t a l  of c o l a s n  

(a) to o b t a i n  t h e  w e i g h t e d  v a l u e  cf n e t  s a l v a g e .  

T h e o r e t i c a l  R e s e r v e  S t u d i e s  

A t h e o r e t i c a l  d e p r e c i a t i c n  r e s e r v e  i s  d e f i n e d  a s  t h a t  

amount v h i c h  t o g e t h e r  w i t h  t h e  e s t i m a t e d  f u t u r e  d e p r e c i a t i o n  

accruals - v i 1 1  e q u a l  t h e  o r i g i n a l  c o s t  o f  t h e  p r o p e r t y  l e s s  

n e t  s a l v a g e .  S t u d i e s  t o  d e t e r m i n e  t h i s  t h e o r e t i c a l  a n o u n t  

may b e  used  for s e v e r a l  p u r p o s e s -  

C e r t a i n  j u r i s d i c t i o n s  may USE t h e  t h e o r e t i c a l  reserve for 

r a t  e-gakinz p u r p o s e s  where no r e a s o n a b l e  a c t u a l  r e s e r v e  is 

a v a i l a b l e  o r  f o r  c o m p u t i n g  f a i r  v a l u e  i n  some f a i r  v a l u e  

j u r i s d i c t i o n s .  X t  may also b e  used  t o  a l l o c a t e  t h e  t o t a l  

book r e s e r v e  t o  i n d i v i d u a l  a c c o u n t ,  p l a n t  c a t e g o r i e s  o r  

a r e a s .  

I n  a a k i r g  s u c h  s t u d i e s ,  it is b e s t  t o  s e p a r a t e  s h o r t - l i v e d  

p l a n t  s u c h  a s  moto r  v e h i c l e s  f r o m  t h e  l o n g e r - l i v e d  water 

p l a n t  t o  h e  s u r e  t h a t  t h e  p l a n t  i s  f u l l y  a c c r u e d  a t  t i e  time 

o f  r e p l a c e m e n t .  The prices, t h e  d a t e s  o f  p u r c h a s e ,  t h e  

e x p e c t e d  d a t e s  o f  d i s F o s a l ,  and  t h e  e x p e c t e d  a l l o u a n c e s  a t  

t r a d e - i n  w i l l  u s u a l l y  b e  r e a d i l y  a v a i l a b l e  :or these  

s h o r t - l i v e d  f a c i l i t i e s .  a i t h  t h i s  d a t a ,  t h e  amount t h a t  

s h o u l d  b e  i n  t h e  r e s e r v e  c a n  he q u i c k l y  d e t e r n i n e d .  

T h e  4 e g r e e  o f  s e r i t  and v a l u e  o f  a t h e o r e t i c a l  

d e p r e c i a t i o n  r s s e r 7 ~  s-turly a r e  d i s c u s s e d  i;l t h e  n a n u a l ,  



n p u b l i c  U t i l i t y  D e p r e c i a t i o n  P r a c t i c e s , m  p u b l i s h e d  i n  1968 

by  tte ~ARUC. To use its s u g g e s t e d  p t o c e d u r e s  f o r  t h e  

c a l c u l a t i o n  o f  a t h e c r e t i c a l  r e s e r v e ,  t h e  manual a s s u m e s  

t h a t  t h e  d e p r e c i a t i o n  a n a l y s t  h a s  s u f f i c i e n t  h i s t o r i c a l  d a t a  

on which t o  b a s e  a j u d g a e n t  on s u c h  t h i n g s  a s  mor*,a.litp 

d i s p e r s i . c n ,  a v e r a g e  service l i f e ,  a n d  n e t  s a l v a g e -  However, 

s u c h  d a t a  is se ldom a v a i l a b l e  f c r  a small  water u t i l i t y .  

- _  

B L e n  a d e q u a t e  r e c o r d s  a r e  not a v a i l a b l e ,  a s i n g l e  

t h e o r e t i c a l  r e s e r v e  s h o u l d  n o t  t e  s e l e c t e d  on an a r b i t r a r y  

o r  c o n v e n i e n t  b a s i s .  Rather ,  i t  m u s t  b e  t a s e d  on r e a s o n a b l e  

a s s u m p t i o n s  f o r  s e r v i c e  l i f e ,  r e t i r e m e n t  d i s p e r s i o n ,  and  

s a1 va  :e 

? o r  the company t b a t  h a s  l e r i o d i c  a d d i t i o n s  a n d  

re t i rements ,  no na t t e r  how l a r g e  o r  small ,  a t h e o r e t i c a l  

reserve j P r c e n t a g e  can be  d e t a r a i n e d  by a s s u z i n g  a c e r t a i n  

d i s p e r s i o n  o f  re  t i r e m e n t s ,  b y  e s t i s a t i n g  t h e  a v e r a g e  s e r v i c e  

l i f e  and b y  d e t e r m i n i n g  t h e  a v e r a g e  r e a l i z e d  L i f e  o f  t h e  

? l i n t .  The a 7 e r a 3 e  r e a l i z e d  l i f e  is d i f f e r e n t  Zrom t k e  

a v e r a g e  a g e  i n  t h a t  i t  i n c l u d e s  nct o n l y  tL,e i g e s  of 

? r e s e n t ? . ?  s x i ~ t i 3 g  slant b u t  a l s o  t k o s e  f x  p a s t  

ret  i r e  meats .  i n  example  o f  t h e  d e t e r a i n a t i o n  ?f a v e r a g e  

r e a l i z s d  l i f e  ii ? r e s e n t e d  i n  AFrendix  C. 

http://dispersi.cn


f i g u r e s ,  a range of  22 .2% t o  27.2% is o b t a i n e d  for a 35-year  

se rv ice  l i f e .  
- 

F e d e r a l  Inccne Tax & o r e c i a t i o n  

Under  s e c t i o n  167 o f  t h e  I n t e r n a l  R e v e n u e  Code 1954,  t h e  

g e n e r a l  r u l e  f o r  d e p r e c i a t i o n  * f c r  F e d e r a l  i n c o a e  t a x  

p u r p o s e s  is t h a t  t h e r e  s h a l l  he a l l o w e d  as a d e p r e c i a t i o n  

d e d u c t i o n  a r e a s o n a b l e  a l l o w a n c e  f o r  e x h a u s t i o n  a n d  wear and  

t e a r  ( i n c l u d i n g  a r e a s o n a k l e  a l l c v a n c e  f o r  o b s o l e s c e n c e )  o f  

p r o p e r t y  used  i n  a t r a d e  o r  b u s i n e s s  o r  h e l a  f o r  t h e  

p r o d c c t i s n  o f  income. 

B c c e l e r a t e d  methods  of d e p r e c i a t i a n  a r e  p r o v i d e d  by  t h e  

1 9 5 4  Code, a s  well a s  t h e  s t r a i g h t - l i n e  a e t h o d  most commonly 

a s e d  p r i o r  t o  1954. I n  1962,  i leo.  Proc.  62-21 ,  1962-2 C - 3 .  

418 ,  s u p p l a n t e d  3 u l l e t i n  F ,  o l d  S u i d e l i n e s  used f o r  s a n p  

years  by t a x p a i i e r r  a n d  t h e  I n t e r n a l  Sevenue  S e r v i c e  i n  

a r r i v i n g  a t  u s e f u l  Li7es for d e s r e c i a b l e  F r o p e r t p .  3eV. 

P r t ) c .  62-21 e s t a b l i s h e d  g u i d a l i n e  r n l e s  and l i v e s  f o r  

v a r i s u s  c l a s s e s  02 d e F r e c i a b l e  p r g p e r t i e s  and g e n e r a l 1 7  

l i b e r a l i z e d  d e p r e c i a t i o n  l e d u c t i n n s  f o r  i n c o m e  t a x  p u r p o s e s -  

" A l t h o u ~ h  da cer  a t i l i t i e s  were n c t  z a t e r i a l l y  a f f e c t e d ,  some 

advanta :?  2 % ~  ; a i - e d  by  tbe e s t a k l i s h a e n t  o f  one S u i d e l i a e  

l i f e  foi i e p c e c i a b l e  a s s e t s  o f  u a t e r  i u t i l i t i ec  e x c e p t  i n  t h e  

a r e a  o f  spec iCic  d e p r e c i a b l e  a s s e t s  used i a  all b u s i n e s s  

a c t i v i t i e s .  

L 

I n  1571 3n e l e c t i v e  Isset D e F r e c i s t i o n  Banqe (A33) s y s t s n  

r e v o k e d  3 e v .  ? r x .  6 2 - 2 1  Z u i d e l i L e s ,  i n c 1 u d i c . j  s u b s e q u e n t  
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s a p p l e m g n t s  and  amendments  t h e r e t o ,  f o r  t a x a b l e  pears e n d i n g  

a f t e r  December 3 1 ,  1970. “Ie new e l ec t ive  s y s t e m  

e s t a b l i s h e d  v i n t a g e  a c c o u n t s  ( c l o s e d - e n d  d e p r e c i a t i o n  

a c c o u n t s  c o n t a i n i n g  e l i g i b l e  p r o p e r t y  t o  which a t a x p a y e r  

elects t o  a p p l y  t h e  ALR s y s t e a )  w i t h  a n  a s s e t  d e p r e c i a t i o n  

r a n g e  i n  years  (a  l o w e r  L i m i t ,  an  a s s e t  g u i d e l i n e  p e r i o d ,  

a n d  u p p e r  l i m i t )  f o r  each c l a s s  o f  d e p r e c i a b l e  asse ts  

a c q u i r e d  a f t e r  December 31, 1970. T h i s  system was m o d i f i e d  

by s e c t i o n  167  (n) o f  t h e  1954 C o d e  i n  t h e  Revenue Act of 

- -  

19’71 t o  i n c l u d e  a s s e t s  a c  

a n d  a f t e r  December 31 

a c q u i r e d  b e f o r e  J a n u a r y  I 

C l a s s  L i f e  (CL) s y s t e m  

a f t e r  December 31, 1970, 

u i r e d  b c t h  b e f o r e  J a n u a r y  I ,  1971, 

1970. For d e p r e c i a b l e  assets  

1971,  t h e  system is c a l l e d  t h e  

f o r  d e p r e c i a b l e  a s s e t s  a c q u i r e 3  

h e  s y s t e m  is c a l l e d  t h e  C l a s s  L i f e  

Asset D e p r e c i a t i o n  Eange (CLACX) system, T h e  two systems 

a r e  s imilar  b u t  t h e y  a p p l y  t o  d e p r e c i a b l e  a s s e t s  

d i f f e r e n t l y :  e.g., t h e r e  is no r a n g e  o f  years a p p l i c a b l e  t o  

a s s e t s  squired g r i o r  t c  J a n u a r y  I ,  1971. The a s s e t  

g u i d e l i n e  p e r i o d  is u s e d  i n s t e a d .  S e c t i o n  1 .  I 6 7  ( a )  - 1  I o f  

Income Tax R e g u l a t i c n s  a p F l i e s  t o  a s s e t s  a c o u i r e d  a f t e r  

Decenbe r  31, 1970, and s e c t i o n  1 . 1 6 7 ( a ) - l 2  a p p l i e s  t o  a s s e t s  

a c q u i r e d  b e f o r e  J a n u a r y  I ,  1971. 

To use t h e  CLADR s y s t e m ,  a d d i t i c n s  and re t i rements  n u s t  bz  

t o  and  from v i n t a g e  a c c a u n t s ,  and g r o s s  s a l v a g e  c r e d i t e d  t o  

t h e  v i n t a g e  a c c g u n t  reserves, u i t 5 .  r e m o v a l  c o s t s  c h a r g e d  t’3 

e x p e n s e  on r e t i r e a e n t .  Z i t h e r  Srcrr o r  a e t  s a l v a g e  nay  be  

1use3 f o r  t h e  CL s y s t e a ,  b u t  f c r  t a x  ? u r p o s e s ,  some u a t e r  

c o a p a n i e s  h a v e  a s k e d  3 n d  r e c e i v e d  p e r z i s s i o n  t o  c h a n g e  t o  



3ross  s a l v a g e  a c c o u n t i n g  t o  b e  c o n s i s t e n t  w i t h  t h e  CLAOR 

s y s t e m .  T h e  c o s t  o f  r e i n s t a l l i n g  d e p r e c i a b l e  asse ts  t h a t  

a r e  n o t  re t i red b a t  m e r e l y  r e l o c a t e d  is t r e a t e d  a s  p a r t  of 

t h e  r e p a i r  a l l o w a n c e  u n l e s s  t h e  p e r s i s s i b l e  r e p a i r  a l l o w a n c e  

is e x c e e d e d ,  i n  which case t h e  excess is c a p i t a l i z e d  i n  a 

s p e c i a l  v i n t a g e  a c c o u n t .  

- 

I n  Appendix  E is a summary  o f  some of t h e  a s s e t  g u i d e l i n e  

classes, p e r i o d s ,  r a n g e s ,  and r e p a i r  a l l o w a n c e s  p r o v i d e d  5p 

9ev. Proc. 77-10,  1977-1 C.E. 5 4 8 ,  u p d a t i n g  Rev. Proc. 

72-10, 1972-1 C.a. 721 ,  t h a t  may t e  u s e d  b y  water companies ,  

P r i o r  t o  t h e  CLADR and  CL systems e s t i m a t e d  salvage was 

g e n e r a l l y  c o n s i d e r e d  a s  e i t h e r  a r e d u c t i o n  o f  t h e  amount 

s u b j e c t  t o  d e p r e c i a t i o n  ( b a s i s )  or b y  a r e d u c t i o n  i n  t h e  

ra te  o f  d e p r e c i a t i o n  ( r a t e ) .  Under  these two systems b a s i s  

o r  r a t e s  a r e  n o t  a f f e c t e d ,  b u t  s a l v a g e  is n o t  d i s r e g a r d e d .  

D e p r e c i a t i o n  can o n l y  b e  c l a i m e d  u n t i l  t h e  a d j u s t e d  b a s i s  

e q u a l s  e s t i m a t e d  s a l v a g e  value.  ?o r  w a t e r  u t i l i t i e s  c lass  

? 9 - 3 ,  t h e  saximum r a t e  would b e  1 0 0 i 4 0  = 2 I /2X. Under 

s e c t i o n  167  o f  t h e  Code when d e F r e c i a b l e  p r o p e r t y  is p l a c e d  

i n  s e rv i ce ,  e s t i a a t e d  s a l v a g e  c a n  h e  r e d u c e d  5.1 10%- Por 

example, i f  s a l v a g e  is r e a s o n a t l y  e s t i m a t e d  a t  5 %  i t  can b e  

r e d u c e d  ta z e r o ,  i f  2 5 1 ,  it c a n  b e  r e d u c e d  t o  153, a n d  

d e p r e c i a t i o n  sap b e  c l a i n e d  f c r  t h e  fall c o s t  i n  t h e  f i r s t  

i n s t a n c e  a n d  85% o f  t h e  c o s t  i n  t h e  s e c o n d  i n s t a n c e .  

- 

Both  t h e  C L a c E  and CL s y s t e m s  a r e  e l e c t i v e  e a c h  t a x a b l e  

:rear;  however ,  u n d e r  C L X D R ,  t h e  system a u s t  t e  a p p l i e d  t o  

v i n t a g e  a c c c u n t s  u n t i l  a l l  t h e  a s s e t s  i n  t h e  v i n t a g e  
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a c c o u n t s  a r e  retired. I f  one cf these s y s t e m s  is no t  

- - e l e c t e d ,  t a x T a y e r s  m u s t  demonstrate t h e  u s e f u l  l i f e  used and  

follow t h e  p r i o r  ru les  o n d e r  s e c t i o n  167 of t h e  Code w i t h  

t h e  e x c e p t i o n  t h a t  R e v -  Froc. 62-21 and  B u l l e t i n  7 

g u i d e l i n e s  a r e  no l c n s e r  a p p l i c a b l e ,  

I f  t h e  CLADR s y s t e m  i s  e l e c t f a ,  t h e  a n n u a l  a s s e t  g u i a e l i n e  

r e p a i r  a l l o w a n c e  p e r c e n t a g e  which  a p p l i e s  t o  b o t h  CLADR and  

CL p r o p e r t ?  may a l s o  h e  e l e c t e d  (see l a s t  co lumn i n  Appendix 

E) .I S u f f i c i e n t  books  a n d  r e c o r d s  must h e  k e p t  f o r  

e x p e n d i t u r e s  i n c u r r e d  =or  b o t h  C L A D R  and a assets .  Under 

t h e  r e p a i r  a l l o w a n c e  e l e c t i o n ,  e x F e n d i t u r e s  f o r  r e p a i r s ,  

m a i n t e n a n c e ,  r e h a b i l i t a t i o n  o r  i n p r o v e m e n t  o f  " r e p a i r  

a l l o w a n c e  p r o p e r t y "  ( i n v e s t m e n t s  s u b j e c t  t o  d e p r e c i a t i o n )  

t h a t  a r e  n o t  c l e a r l y  c a p i t a l  e x p e n d i t u r e s  a re  t reated 2s 

d e d u c t i b l e  r e p a i r s  t o  t h e  e x t e n t  t h a t  t h e y  d o  n o t  e x c e e d  t h e  

r e p a i r  a l l o w a n c e  p e r c e n t a g e  cf t h e  repa i r  a l l o w a n c e  

Fropert?. The  excess,  if any ,  is c a p i t a l i z e d  i n  a s p e c i a l .  

v i n t a g e  a c c o u n t  a s  a p r o p e r t y  i a p r o v e m e n t  i n  t b a t  c lass .  

T h e s e  ne  uer i ncome  tax  p r o c a d u r e s  for d e p r e c i a t i o n  h a v e  

3nl.y been S i i e f l : f  d e s c r i b e d ,  because t h e y  a r e  c o m p l i c a t e d :  

b u t  even  zi1k t h e  c o m p l i c a t i o n s ,  n o s t  u t i l i t y  cornFanies  t h a t  

were o p ~ o s e ?  t:, tLe n a i n t e n a n c e  -3f c o n t i n u i n g  p r o p e r t y  

r e c o r d s  i a v o  :?.opted t h e  C L X C S  and  C L  s y s t e m s  u h i c l x  

g e n e r a l 1 7  r o q u i i s  t ke m a i n t e n a n c e  o f  r e c o r d s  i n  g r e a t e r  

d e t a i l  t b a n  that o f  r e g u l a t c r y  a u t h o r i t i e s .  W i t h  t h e  

c o n s i d e r 3 t i c 3  ~f 3?ii!e? t z i x  i a c e n t i 7 e  t h e r e  is a g e n e r a l  

t e n d e n c ?  t 3 u a r d  ; r e z t e r  i e t a i l  r a t h e r  t h a n  l e s s e r  i n  nost 
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p h a s e s  of u t i l i t y  o F e r a t i o n s ,  and ,  t h e r e f o r e .  i t  uoula +%ern 

- t o  h e  d e s i r a b l e  f o r  u t i l i t i e s  t o  e s t a b l i s h  a s y s t e m  of 

c o n t i n u i n g  p r o p e r t y  r e c o r d s .  

w r e c i a t i o n  C a l c u l a  t i o n s  

T o  c o a p n t e  t h e  a n n u a l  d e p r e c i a t i c n  r a t e  for t h e  

s t r a i g h t - l i n e  a v e r a g e  s e r v i c e  l i f e  method,  t h e  bas ic  

e q u a t i o n  is: 

74 here: 

d = D e p r e c i a t i o n  r a t e  i n  percent .  
c = E s t i m a t e d  a v e r a g e  n e t  s a l v a g o  p e r c e n t a g e .  
L = E s t i m a t e d  a v e r a g e  s e r v i c e  l i f e .  

Items c a n d  L r e q u i t e  e s t i m a t e s  based  on b o t h  e x p e r i e n c e s  

of t b e  p a s t  a n d  j u d g m e n t s  of  f u t u r e  c o n d i t i o n s .  

The  va lues  f o r  s e r v i c e  l i f e  and s a l v a g e  comFonents  used i n  

t h e  above  t o r m u l a  a r e  t h e  weighted  a v e r a g e  values  f o r  a l l  of 

t h e  p l a n t  i n  e a c h  o f  t h e  a c c o u n t i n g  c l a s s i f i c a t i o n s .  

2 e i g h t e d  a v e r a g e  valrles were d i s c u s s e d  ? r e v i c u s l ; r  i n  t h i s  

aan u a l  . 
I n  a e - z a i  ? r a c t i c e ,  n u t  only is a d e p r e c i a t i o n  r a t e  i n  

percent  i a s i z ’ 3 d  b u t  a l s o  a d e p r e c i a t i o n  a c c r u a l  i n  d o l l a r s -  

F o r  t h e  s t r a i , 3 h t . - l i n e  n e t h o d ,  t h e  e q u a t i o n  is: 

- 

g = -  100-c 
L or (mi x a 

where 3 is t h e  d e c r a c i s t i o n  a c c x a l  i.3 d o l l a r s ,  C is t h e  
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estimated a v e r a g e  n e t  sa lvage in d o l l a r s  and  8 is t h e  book 

- - cost o f  g r o s s  d e p r e c i a b l e  F l a n t  i n  d o l l a r s ,  

T h e  c o m p o s i t e  a n n u a l  d e p r e c i a t i o n  a c c r u a l  ra te  is t h e  

r a t i o  o f  t h e  sum o f  t h e  d e p r e c i a t i o n  a c c r u e d  f rom a l l  

d e p r e c i a b l e  a c c o u n t s  t o  t h e  gross d e p r e c i a b l e  p l a n t  i n  t h e  

same y e a r .  E x p r e s s e d  a s  a p e r c e n t a g e ,  t h e  e q u a t i o n  f o r  t h e  

c o m p o s i t e  or t o t a l  a n n u a l  a c c r u a l  a e p r e c i a t i o n  ra te  is: 

D x 100 = g x 100 Annual Accrual 
= % Rate = Grass Depreciable Plant 

D e t e r m i n a t i o n  o f  A n n u a l  D e n r e c i a t i o n  A c c r u a l  

The  form f o r  c a l c u l a t i n g  a n n u a l  d e p r e c i a t i o n  a c c r u a l s  and  

ra tes  b p  t h e  a v e r a g e  se rv ice  l i f e  method is shown w i t h  

s a m p l e  c a l c u l a t i o n s  i n  F i g u r e  6 k e . 1 0 ~ .  
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- 
FIGURE 6 

Company 
Area/Dept. 

Sumnary of Annual Depreciation Rate Determination 
Straight-line Average Service Life Method 

Year- 

Average 

 ears & ~t. rc~n t  Accrua; 

Gross Service Net Depr . 
P1 a n t  

Desc$;~on Depreciable Life Salva e Rate Annual NARUC 
Account 
Number 1 2 3 4 5 

31 1 

314 

324 

342 

343 

345 

346 

348 

391 

392 

Structures & Improv. $ 3,014 40 

Wells 11,290 30 

2.5 $ 75 

3.3 373 

Pumping Equip. Y 3,755 25 la 3.6 135 

Reservoirs & Tanks 8,628 50 2.0 173 
c Trans. & Distr. Mains 53,550 60 1.7 v 

Services 9,452 40 2.5 236 

Meters 6,038 40 12 2.2 132  

Hydrants 995 50 2 . 0  2c 

Off. Furniture & Equip. 1,721 15 5 6.3 12: 

Transportation E q u i p .  6,290 6 15 ld.2 39: 

Total $1 04,733 2 . 9  &’ 53,:s 

. ,  
:.r:</at;on o i  Columns 4 & 5 

100-1u Csl . 4 (Depr. Rate) = (m) x 100 = 3.6% 

Coi. 5 (Annual Accr.) = $3,755 x 3 . Z  = 5135 

2’ Composite Rate of 2.9% i s  derived by dividing the sum o f  Column 5 
by the sum o f  Cslumn 1 and m u l t i p l y i n g  the Jroduct by 100. 
$3,056 + $‘104,733 = 0.029 x 100 = 2.3% 



T h e  f i r s t  t v o  annumbered c o l u a n s  cn t h e  fo rm are for t h e  

- - l i s t i n g  of an  a F p r o p r i a t e  p l a n t  a c c o u n t  n u n b e s  a n d  its 

c o r r e s p o n d i n g  d e s c r i p t i o n .  Cclumn ( I ]  s h o v s  t h e  d o l l a r  

amount  o f  g r o s s  d e p r e c i a b l e  p l a n t  i n  e a c h  a c c o u n t  o f  t h e  

u t i l i t y ' s  b o o k s  a t  t h e  b e g i n n i n g  o f  t h e  year. T h i s  is 

e l e m e n t  El i n  t h e  a c c r u a l  e q u a t i c n .  

Columns  ( 2 )  a n d  ( 3 )  axe p r o v i d e d  f o r  t h e  two elements i n  

t h e  d e p r e c i a t i o n  a c c r u a l  c a l c u l a t i o n  which m u s t  be  

e s t i m a t e d .  T h e s e  a r e  t h e  a v e r a g e  service l i v e s  t o  be  

a s s i g n e d  t o  a p r o p e r t y  a n d  t h e  p e r c e n t a g e  o f  a v e r a g e  n e t  

s a l v a g e  wh ich  can b e  e x p e c t e d  u h e n  t h e  p r o F e r t p  is r e t i r e d .  

? o r  t h e  ave rac j e  s e r v i c e  l i f e  method,  co lumn ( 4 )  s h o v s  t h e  

d e g r e c i a t i o n  r a t e  f o r  e a c h  a c c o u n t -  T h i s  r a t e  is d e r i v e d  

f rom t h e  e s t i m a t e s  o f  a v e r a g e  s e r v i c e  l i v e s  and  s a l v a g e  

p e r c e n t a g e s  t o  b e  shown i n  c o l u m n s  (2)  and ( 3 ) .  The a n n u a l  

a c c r u a l  f o r  e a c h  a c c o u n t  t o  t e  e n t e r e d  i n  co lumn (5)  is 

c a l c u l a t e d  b y  a u l t i p l y i n g  p l a n t  d c l l a r s  i n  column ( I )  b y  t h e  

d e p r e c i a t i o n  r a t e  i n  column ( 4 ) .  

- F e c o r 3 i n q  3 e o r e c i a t i o n  A c c r u a l  

T h e r e  a r s  several  s e t h o d s  which  can b e  used  i n  c a l c u l a t i n g  

t h e  a n n u a l  a c c r u a l  t o  b e  r e c o r d e d  o_u t h e  a t i i i t j y ' s  books f o r  

t h e  y e a r .  T h e  s i m p l e s t  i s  t o  a F p l y  t h e  p r e d e t e r n i n e d  a i l n u a l  

d e p r e c i a t i o n  rates t o  t h e  b e g i n n i n g - o f - y e a r  d e p r e c i a b l e  

p l a n t .  A n o t h e r  3 e t h c d  i s  t o  e s t i a a t e  t h e  e n d - o f - y e a r  p l a n t  

and  t h e n  2 p p 1 7  t i e  l e c r e c i a t i o n  r a t e s  t o  t i e  a v e r a g e  o f  t i e  

b e g i n n i n g -  a n d  end-of -pear  p l a n t .  ? h e  L a s t  n e t h c d  reonires  
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- an a d j u s t m e n t  t o  b e  made t o  t h e  a n n u a l  a c c r u a l  a f t e r .  t h e  

r e c o r d e d  end-02-year p l a n t  amcunts become a v a i l a b l e .  I n  

e i t h e r  method t h e  u t i l i t y  map r e c o r d  t h e  a n n u a l  accrual a s  a 

s i n g l e  amount or i n  12 monthly e n t r i e s  at i ts  d i s c r e t i o n  o r  

a t  t h e  d i s c r e t i o n  o f  the r e g u l a t c r y  commission. t h i r d  

ne thod  employed by some o f  the l a r s e r  u t i l i t i e s  is t o  app ly  

t h e  a n n u a l  d e p r e c i a t i o n  rates each  month t o  t h a t  month's 

beginning-of-mouth F l a n t  a c c o u n t  t a l a n c e s  o r  ave rage  monthly 

b a l a n c e s  and  r e c o r d  1/12 o f  t h e  r e s u l t  a s  t h a t  month's 

a c c r u a  I. 

D e n r e c i a t i a n  Account& 

Reference s h o u l d  h e  a a d e  t c  an a p p r o p r i a t e  sys tem of 

a c c o u n t s  and i n s t r u c t i o n s  f c r  ccmFle te  d e t a i l s  of  a c c o u n t i n g  

t r a n s a c t i o n s .  T h e  f o l l a u i n g  t a t u l a t i o n  presents some of t h e  

e s s e n t i a l  t r a n s a c t i o n s  in a d o u t l e  e n t r y  set  o f  r eco rds :  
.. . - .. . . - . 

FIGURE 7 

DeDreci ation Account1 na 

Transaction Oebi t Crqd!t 

Original cost on placinq p l a n t  Plant account (asset Cash. materials and 
i n  service account) S U P P I  i es  

Depreciation accruals Operation expenses Seprecation r e sene  
and clearing accounts account 

3etirmene 3f o r i g i n a l  c i x c  Depreciation reserve ? l am 3ccount 
of ?lam account - (reduces the asset 

balance1 

Cost o f  remaval on retire- Oepreciatlon reserve Cdsh. or accounts 
ment frcm service account payable 

Gross salvage on retire- Cash, warerials and :eoreciarion r%erJe 
aenr from service supplies o r  otner account 

Investment accounts 
receivable 



The accoun t ing  for a d d i t i o n s  and  retirements s h o u l d  be  

- -  o t o m p t l p  a n d  p r o p e r l y  r e c o r d e d  ' a t  t h e  time o f  i n s t a l l a t i o n  

o r  retirement sa t h a t  t h e  p l a n t  a n d  r e s e r v e  a c c o u n t s  a t  a l l  

t i n e s  r e f l e c t  t h e  cur ren t  c o n d i t i c n s . .  

R e a s o n a t l e n e s H  of 'Jinal S e c o r t  

An o v e r a l l  t e s t  o f  r e a s o n a b l e n e s s  s h o u l d  b e  a p p l i e d  t o  t h e  

f i n a l  d e t e r m i n a t i o n  o f  the a n n u a l  a c c r u a l .  The o v e r a l l  

composi te  d e p r e c i a t i o n  r a t e  p roduced  b y  t b e  a c c r u a l  

c a l c u l a t i o n  s h o u l d  n o r m a l l y  f a l l  u i t h i n  a r a n g e  o f  from 2 - 0 s  

t o  4.0%. Uhen r e s u l t s  are o b t a i n e d  which  f a l l  s i g n i f i c a n t l y  

o u t s i d e  t h i s  r a n g e ,  t u r t h e r  review s h o u l d  b e  made t o  

a s c e r t a i n  t h e  n a t u r e  o f  a n y  s p e c i a l  c o n d i t i o n s  which may be 

i n f l u e n c i n g  t h e  r e su l t .  Under  s o s t  c i r c u m s t a n c e s ,  e s t ima tes  

of  a v f r a g e  s e r v i c e  l i v e s  a n d  n e t  s a lvaoe  s h o u l d  b e  Bade st 

i n t e r v a l s  of not more t h a n  f i v e  pears ,  
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DETEBilTYAITCI O F  

STRAIG8T-LINE R E U A I N I Y G  L l P E  

CEPB E C I A T I O  3 ACCRU ALS 

General 

T h e  s t r a i g h t - l i n e  r e m a i n i n g  l i f e  method is a n o t h e r  method 

t o  d e t e r m i n e  d e p r e c i a t i o n  a c c r u a l s  a n d  is used  f r e q u e n t l y  

enough  t o  r a r r a h t  d e v e l o p m e n t  i n  t h i s  manual. T h e  f a c t o r s  

c o n s i d e r e d  i n  t h e  s t r a i g h t - l i n e  r e m a i n i n g  l i f e  method t e n d  

t o  c o n t r o l  e r r a t i c  f l u c t u a t i c n s  in t h e  a n n u a l  u r  p e r i o d i c  

accruals. T h i s  a e t h o d  a l s o  h a s  a s  its o b j e c t i v e  t h e  c o n t r o l  

o f  e x c e s s i v e  or d e f i c i e n t  a c c u o n l a t i o n s  in t h e  d e p r e c i a t i o n  

reserve. 

Under  t h e  s t r a i g h t - l i n e  r e n a i n i n g  l i f e  a e t h o d ,  t h e  n e t  - 
d e p r e c i a b l e  p l a n t  i s  r e c o v e r e d  cver t h e  e s t i s a t e d  r e m a i n i n g  

u s e f u l  l i f e  of  t h e  p r o p e r t y .  T h i s  s e t h o d  d i f f e r e d  

s i g n i f i c s n t l y  frsm t h e  s t r a i g h t - l i n e  a v e r a g e  s s rv ice  l i f e  

z le t fod  u n d e r  v h i c 5  t h e  d e p r e c i a b l e  p l a n t  i s  r e c o v e r e d  a v e r  

its e n t i r i  e s t i x a t e d  a v e r a g e  l l f a -  

- 
- 

- 

T h e  z y : i l ; i t - l i n e  r e m a i n i n g  - l i f e  ne thod  a e e t s  t h e  

o b j e c t i ~ e s  o f  d e p r e c i a t i o n  a c c o u n t i n g .  The k a s e  f o r  t h e  

d e p r e c i a t i o n  ciarges is t b e  c a n e  a s  t h e  b a s e  used i n  the 

s t r a i g h t - l i n e  a v e r a g e  s e r v i c e  l i f e  a e t h o d ,  e x 3 1 a i n e d  aar l i i l r  

i n  t h e  t e x t .  
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- -  
The D e p r e c i a t i o n  && E a u a t i o n  

The  h a s i c  e q u a t i o n  for d e t e r m i n i n g  t h e  a n n u a l  d e p r e c i a t i o n  

r a t e  b y  t h e  s t r a i ~ h t - l i n e  r e m a i n i n g  1i.fe method is: 

3 = book c o s t  of t h e  g r o s s  d e p r e c i a b l e  p.1an.t i n  d o l l a r s .  
C 1 =  e s t i m a t e d  n e t  s a l v a g e  i n  d c l l a r s  f rom s u r v i v o r s ,  
d = a n n u a l  d e p r e c i a t i o n  r a t e  i n  percent. 
U = book d e p r e c i a t i o n  reserve i n  d o l l a r s .  
E = e s t i m a t e d  a v e r a g e  r e a a i n i n g  l i f e  o f  s u r v i v o r s ,  
! = >  ., ,- ' -.,:-e,'.- ; c , V . ? . - V : \ , . &  ; d y  i .:, \,Ti. , 
Items 3 
-. 

a n d  U are  o ' t t a i n a b l e  from t h e  u t i l i t y ' s  books of 

Item C* is e s t i m a t e d  t a s e d  on p a s t  e - x p e r i e n c e  a n d  
5 = 3_irCL). .~ .AcJ-~/ .?.v- ' .e  v1 ;C-  'C9-.-I ,.,a+- r-""'-';..-..," 

a c c o u n t s .  

c o n d i t i o r s  l i k e l y  t o  o c c u r  i n  t h e  i m m e d i a t e  f u t u r e .  

-- D e t e r m i n a t i o n  & Annual  D e o r e c i a t i o n  Accrual 

The f o r a  u s e d  a n d  e x a m p l e s  a f  t h e  s t r a i g h t - l i n e  r e m a i n i n t j  

L i f e  s e t h o d  o f  c a l c u l a t i n g  a n n u a l  d e p r e c i a t i o n  a c c r u a l s  a r e  

shown i n  T a b l e  I o n  p a g e  33. 

The f i r s t  two  unnumbered cc lumns  a r e  for .  t h e  l i s t i n g  of  

a p p r o p r i a t e  ? l a n t  a c c o u n t  number a n d  i ts c o r r e s p o n d i n g  

d e s c r i p t i o n ,  Column ( I )  shows the d o l l a r  amount o f  g r o s s  

d e p r e c i a b l e  p l a n t  i n  e a c h  a c c o u n t  o f  t h e  u t i l i t y ' s  b o o k s  a t  

t h e  b e g i n n i n g  of  t h e  y e a r .  T h i s  is el.ement 3 i n  t h e  a c c r u a l  

e q u a t i o n .  
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Columns ( 2 )  a n d  (6)  show t h e  two elements i n  t h e  

d e p r e c i a t i o n  a c c r u a l  c a l c u l a t i o n  u h i c h  m u s t  b e  e s t i m a t e d .  

They a r e  t h e  p e r c e n t a g e  o f  n e t  s a l v a g e  which  can r e a s o n a b l y  

be e x p e c t e d  when t h e  p r o p e r t y  i s  r e t i r e d  a n d  t h e  s e r v i c e  I 

l i v e s  t o  b e  a s s i g n e d  t o  t h e  p r c F e r t y .  

Column (3)  i s  d e s i g n e d  t o  rhcu t h e  e s t i m a t e d  f u t u r e  n e t  

s a l v a g e  d o l l a r s  c a l c u l a t e d  by m u l t i F l y i n g  t h e  p l a n t  d o l l a r s  

i n  Column ( 1 )  b y  t h e  s a l v a g e  F e r c e n t a g e  i n  Column ( 2 ) .  

Column ( Y )  i s  p r o v i d e d  for t h e  r e c o r d e d  d e p r e c i a t i o n  reserve 

t a k e n  €ran t h e  u t i l i t y ' s  b o c k s  v h i c h ,  t o g e t h e r  w i t h  t h e  

s a l v a g e  d o l l a r s ,  i s  d e d u c t e d  frcm t h e  gross  p l a n t  amoun t s  t o  

p r o d u c e  t h e  n e t  b a l a n c e  s k o u n  i n  Column ( 5 ) .  

Column ( 6 )  shows one  u e i g h t e d  a v e r a g e  s e rv i ce  l i f e  for a l l  

t h e  p l a n t ,  u n i t s  o r  g r o u p s  u i t h i n  e a c h  a c c o u n t .  Column (7)  

shows t h e  a v e r a g e  s e r v i c e  l i f e  o f  t h e  s u r v i v o r s  ( s o m e t i m e s  

c a l l e d  p r o b a b l e  l i f e )  and  e q u a l s  a g e  p l u s  r e m a i n i n g  l i f e .  

Column ( 4 )  shows  t h e  v e i q h t e d  a v e r a g e  r e m a i n i n g  l i f e  

( e l e m e n t  3 i n  t h e  a c c r u a l  e q u a t i o n )  i n  pears a n d  is 

E e t e r n i n e d  e i t h e r  b y  s u b t r a c t i n g  t h e  a v e r a g e  a g e  i n  Column 

(8)  f r c n  t he  a v e r a g e  s e r v i c e  l s v e s  i n  Colnmn (7) o r  

d e t e r m i n e d  d i r e c t l y  b y  e i t h e r  t h e  F o r e c a s t ,  Approx ima t ion  oc 

Direct J u d g s e n t  3ethod.s a s  n o t e d  i n  t h e  f o o t n c t e s  i n  T a b l e  

I- T h e  a n n u a l  a c c r u a l  i3 Cclumn (IO) is c o e p u t e d  57 

d i v i d i n g  t h e  n e t  b a l a n c e  i n  Cclumn (5) b y  t b e  a v e r a g e  

r e n a i a i n g  lifi is Column ( 9 ) .  C o l o z n  ( 1 1 )  shows t h e  
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.- - 
d e p r e c i a t i o n  r a t e  f o r  e a c h  a c c o u n t  d e r i v e d  bp d i v i d i n g  t h e  

annual a c c r u a l  in Column ( I O )  b y  t h e  g r o s s  p l a n t  i n  Column 

( I f  - 
An o v e r a l l  d e p r e c i a t i c n  ra t s  o r  c o n p o s i t e  r a t e  for t h e  

e n t i r e  F l a n t  is d e t e r m i n e d  b y  d i v i d i n g  t h e  t o t a l  a n n u a l  

accrual o f  all a c c o u n t s  b y  t h e  t o t a l  g r c s s  p l a n t .  The 

c o m p o s i t e  d e p r e c i a t i o n  r a t e  i n  T a t l e  1 is 3-71?., 

T h e  d i s c u s s i o n  i n  t h e  t e x t  r e l a t i n g  t o  t h e  r e a s o n a b l e n e s s  

of t h e  annual.  d e p r e c i a t i o n  a c c r u a l ,  t h e  r e c o r d i n g  of t h e  . 
d e p r e c i a t i o n  a c c r u a l ,  a n d  g e n e r a l  d e p r e c i a t i o n  a c c o u n t i n g  

2 p p l i e s  e q u a l l y  t o  t h e  s t r a i g h t - l i n e  r e m a i n i n g  l i f e  method. 
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OEPRECIATION STUDY BY FOREWT OR LIFE SPAN METHOD 

Example: The estimated 
l i f e  span i s  40 years  and the est imated tire o f  retirement i s  the end of the 
year  2000. No salvage is assumed. Develapments occur as follows: 

No. End Event f 5 

A dam is p u t  i n t o  serv ice  a t  the beginning of 1961. 

Year Additions Retirements 
- -  

1 1963 Outlet  works modifled 
2 1965 Soillwav modified 
3 1970 Fencing i n s t a l l e d  
4 1980 Sealant  olaced ( c a o i t a l i z e d )  

4,500 3,000 
6,000 3 ,000 
1,500 - 
3.000 - 

5 I 1985 :iew source of water supply procured. 
Exis t ing source phased o u t  over a 5- 
y e a r  period after which dam is  r e t i r e d .  

Year P lan t  Addi- Retire- Averaae S e n l c e  Life Dew-cl a ti on 
Surviving tions ments Orig. A d d i t i o n  No. Race Accrual 3eg. I - .  

Bea. af Yr. - 5 5 Dam 2 3 ' 4 -  % S Reserve - - - -  - - 2 .63g  1105 1961 542000 - 3& 
2.63 1105 S 1105 - 38 1952 52000 - 

- 2.63 1144 315- 
2.63.., 1144 1 A53 

1963 42000 4500 3000 
1964 43500 - 
1965 63500 6000 3000 381, 38 
1966 46500 2 F '  20 18 5.0W 2325 1397) 
1967 46500 - - 20 20 18 5.00 2325 1023 
i96a 46500 . - 20 20 18 5.00 2325 3253 
1969 46500 - - 20 20 18 5.00 2325 611a - 5.00-, 2?25 3cc3 - - - - . ,  1538 1?213 
1970 A6500 1'00 20-. 20 18 
l 3 i l  48000 3L%' 31 29 24 J.i-- 
1972 w o o  - 30 31 29 24 3.33 1538 1??25 
1973 58000 . - 30 31 29 24 3.33 1598 1LJ2.1 - 3.33 1538 16iii7 30 31 29 24 1975 Q O C O  - 
1975 daoco - - 30 31 29 26 3.33,. , 1598 17523 
1976 iaooo - - 33 34 32 27 3.3-=' lb5J 19213 
1977 jaw0 - - 33 34 32 27 3.03 1454 20672 

w o o  - - 33 34 32 27 3.03 1454 22725 
1979 .:Loo - - 33 34 32 27 3.03 1454 23520 
1973 

1980 i,!CCO :ooo - 33 34 32 27 3.03,, 1P54 , 25326 
5 ;  L' i i)  - - '4 36 34 29 19 3 . : F '  1536 i5468 1081 
:: .LO * ?4 --26 34 29 19 3.13 1596 EGZ4 

io83 : . r  I 1  .eo - - 34 36 34 29 19 3.13 1536 2?ESO 
1982 

1984 5iOOO . - 34 36' 34 29 1 9  3.13 1596 312:s 
1985- 51000 - - 34 36 34 29 1 9  3 . 1 ? - .  1506 ?Ei? __ - - 27 25 20 10 J.1;" 2127  :.?-ea m 6  5 i 000 26 
1087 51000 - - 26 27 25 20 10 1.17 7.127 56535 

~ - 27 25 20 10 3 . l i  2127 28722 1588 51000 26 - - 27 25 20 10 4 . 1 7  2127 :caw i %9 51000 26 - ?1?7 12975 1 500 51000 51000 2 5  27 2 5  22 70 1.:- 
1.91 

2.63 1105 22101, :: 3d 

- - 

, .- 
- 

.. .- 

. - - - ~ ? !  - - - _ _  - , l i i3,  ,- - - - .. 
(See Sheets 7 E. 3 f o r  Zoo tzo tes )  
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I t  i s  assumed t h a t  10% of the origlnal i n s t a l l a t i o n  wil l  be r e t i r e d  i n  
oiecemeal [ in te r im)  ret i rements  over the l i f e  of the dam, which would 
average to'0.255 per year. 
year period t h i s  would a m u n t  t o  a loss 
o f  2 years '  se rv ice  l i f e  (+ x 40 x . lo ) .  
See Figure E- I .  

Assuming zero salvage, the depreciation 
r a t e  i s  100 i 38 = 2.63% and the Accrual 
i s  .0263 x 42000 o r  $1,105. 

I t  i s  assumed t h a t  depreclat ion s tudies  
are made every 5 years ,  as recommended 
in  the t e x t  of t h i s  prac t ice .  Thus, 
the  1963 addition takes the same l i f e .  
as the original addi t ion u n t i l  the  
time o f  the next study. 

Over a 40- 

1961 Year 2001 

Depreciation reserve a t  the end of the th i rd  year (beginning of fourth 
year)  i s  prior years '  reserve of $2,210 p l u s  $1,105 accrual l e s s  $3000 
retirement. 

A depreciation study made as of the beginning of 1966 determines t h a t  
the experienced interim retirement r a t e  i s  (0  + 0 + 3000 t 0 + 3000) t 
(42,000 t 42,000 + 42,000 + 43,500 + 43,500), which equals 2.82%. Far 
the renaining 35 years,  this represents 
a loss o f  1 i f e  o f  + x 35 x (.0282 x 35 ) ,  
o r  17.3 years. The remining  l i f e  i s  
35 - 17.3 or 17.7 years f o r  the remain- 
ing plant. I t  would apply t o  the 1965 
placemenc. The unre3.lized l i f e  of the 
or iginal  placement *would be 86% of t h i s ,  
or 15.2 years. See Figure E-2. During 
the f i r s t  3 years ,  ,when the or iginal  
placment  ,vas i n t a c t ,  the l i f e  tha t  was 
real i - -4  vas a f u l l  3 years.  During the 
next - .m,  vhen only 93% o f  the  original 
invesxen-.  j c i l l  survived, the real izzd 
l i f e  "2s 2 x .93 o r  1 . 9  years.  The 
averam ie rv ice  1 i f e  f o r  the f u l l  soan 1961 2"l 

i s  3 
nothing has been r e t i r e d ,  the real ized l i f e  i s  2 . 9  years and  the unreal- 
ized l i f i?  i s  17 .7  fo r  a t o t a l  of 19.7. Eoth of these would round ZI 
20 years. 

1 .9  $. 15.2, or 20.1 years.  For the 1963 placement, frcm which 
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6J Composite average service l i f e  is: 
Vlntage Plant  Surviving Service Life Accrual 

a b C d=bic 
1961 $36000 20 $1 800 
1963 4500 20 225 
1965 6000 18 333 

$46500 19.7 years* $2358 

* 19.7 yr .  from 46,500 i 2358 use 20 

Depreciation r a t e  = = 5.0% 100 

L/ A t  the time of the 1971 depreciation s tudy,  the experienced interim 
retirement r a t e  i s  6000 i (3  x 42,000 + 2 x 43,500 + 5 x 46,500), o r  1.355. 
For the remaining 30 years the loss o f  l i f e  is k x 30 x (.0135 x 301, or 
6.1 years  and the remaining l i f e  i s  23.9 years. This applies d i r e c t l y  t o  
the 1970 addition and is added t o  the rea l ized  lives of 5 and 7 years f o r  
the 1965 and 1963 additions.  The realized l i f e  of the 1961 addi t ion  i s  
3 x 1.0 + 2 x .93 + 5 x .86, o r  9.2 years and the unrealized l i f e  i s  
.86 x 23.9, or 20.6 for a to ta l  average service l i f e  of 29.8 years .  
composite l i f e  us ing  the procedure as in - 6/ above is 30 years and t h e  
depreciat ion rate is 3.33%. 

g/ For the 1976, 1981 and 1986 s t u d i e s ,  the following f ac to r s  can be derived 
using the same procedures as above: 

The 

Date o f  
Study 
1976 
1981 
1986 

Experienced 
Int. Ret. 
Rate-% 
0.88 
0.65 
0.51 

Remaining 
Life 
22.3 
18.7 
4.9 

Composite 
Life 
33 
32 
24 

Depreciation 
Rate-$ 
3.03 
3.13 
4.17 

9J Because of the reduction in the l i f e  span of  the dam from 40 t o  30 years ,  
there i s  a shortage in  the reserve a t  the  time o f  retirement o f  t h e  dam. 
The shortage i s  no t  large, however, when compared w i t h  annual accrua ls  
and no correct ive measures should be taken. Rather, the  span of the 
r e p l a c a e n c  f a c i l i t y  should be adjusted downward a s ,  fo r  examole, from 40 
t o  30 years ,  in expectation of a s i m f a r  overestimation. 
interim retirement rate should a l so  be higher (0 .5  instead o f  0 . 2 5 ) ,  
r e f l e c t i n g  past  experience. 

The beginning 
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Appwdix  C 

I I I I 
YiITALS l ( 1 )  24,  i92 I ( 2 )  371 I (3) 358.i37 I 

TOTALS TAKEN F3OM MOST RECEIY'T YEAR BACK TO SELECTED BEGINNING YEAR OF ,E9 

( 4 )  3eqinning P l t .  a a l .  8.048 (5) k Beg. Plt. Balance A.026 

(7)  P lan t  Surviving 29,993 (8) 4 Surviving Balance 14,997 
(9) Portion Suniving=(7)/(6)  0.9133 (10) f Years=(3)-(5)-(a)  339.776 

3.339 
(12) Es:i;rated Av. Sew. Life 35.00 Yrs. (13) Past  Col lar  Years 343.115 

(15) Ui fference( 12)-( 14)  24.5; (16) Rem. L:ie=(15)/(3)  26.88Yrs. 
(17) Conclusion: (Use Rounded 'Value) 2emaining Life  27 Y r S .  

(6) Plant  Exposed=(l)+(J) 3z.aao 

(9 x 371) 
(11) Correction t o  Pas€ Dollar Years f o r  Transfars: 

('14) Zea l f r sd  Life=(13)/(6) 10.55 

I I Fom 0-5 

I 

UTILITY Aloha Water Ccmnanv 
ARERIOEPT - 
AC 345 Services 

REALIZED LIFE AN0 REMAINING LIFE OF P U N T  
COMPUTED FROM ACCOUNTING RECORDS 

AS OF 1/1 60 

I I I * Oriaina11v devoted -3 cuolic 1 
I I s e rv ice  i n  1'144. 1 



Appendix D 

RANGE OF DEPRECIATION RESERVE FOR AVERAGE REALIZED LIFE' 

Aweraae Realized Ranse o f  Oemeciation Reserve 
i.16 I n  Years As A P;?rcentage Of Plant  In Service 

I-or ,30-Year L i f e  For 45-Year L i f e  For 60-Year L i f e  

1 2 t o  4 1 t o  3 
5 t u 7  3 t o  5 
7 t o  IO 5 t o  7 
10 to  13 6 t o  9 

1 t o  2 
2 t o  4 
4 t o  5 
5 t o  7 

5 12 t o  16 a t o  11 6 t o  8 
6 14"tO 19 10 to 13 7 t o  10 
7 16 t o  22 11 to  15 8 to  12 
a 18 t o  24 13 to  17 10 t o  13  
9 19 t o  27 14 to  19 11 t o  15 

10 24 t o  29 16 t o  21 12  t o  16  
11 26 t o  31 18 to  23 13 t o  1 7  
12 27 to  33 19 to  24 14 t o  19 
13  29 t o  35 21 to 26 15 t o  20 
14 30 to  37 22 t o  27 16 t o  22 
15 31 t o  39 24 t o  29 17 t o  23 - 
16 32 t o  40 25 to  30 18 t o  24 
17 33 t o  42 26 t o  31 19 t o  25 
18 34 to  43 27 t o  33 21 t o  27 - .  

19 35 t o  43 28 to  34 23 t o  2a 
20 36 t o  63 29 to  36 24 t o  29 
21 36 t o  43 30 t o  37 25 t o  30 
22 36 t o  43 31 to  38 26 t o  31 
23 32 t o  39 27 t o  32 
24 32 t o  40 27 t o  33 
26 34 t o  42 29 t o  35 
28 35 to 43 30 t o  37 

36 to 43 
36 to 43 
36 t o  43 

3 i  t o  39 
32 t o  40 
34 to  42 

'For the ;!;; z : i , i e  r?ser ' les,  the dispersion cha rac t e r i s t i c s  o f  Igwa Curies 
o f  the ?, , I.?, m d  i 
t o  be i e r3 .  - 

and L2 shapes were-used; the ner: salvage was assumed 1 
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Appendix E 

ASSET GUIDELINE CLASSES AND PERIODS, ASSET 
DEPRECIAT1Oi.i W S ,  AND AIiHUAL ASSET GUIDELINE 

REPAIR ALLOWANCE PERCENTAGE 

Asset depreciation range a s s e t  
Asset ( i n  years )  guide1 ine 
guide- Asset r epa i r  

Lower guidel ine Upper allowance 
1 imi t oercentaoe 1 ine 

c l a s s  Description o f  a s se t s  included 1 imi t period 

SPECIFIC DEPRECIABLE ASSETS USED IN ALL BUSINESS ACTIVITIES, EXCEPT AS NOTED: 

00.11 

00.13 

00 I22 

00.241 

Office Furniture , Fixtures , & Equip- 
ment: 
Includes fu rn i tu re  & f i x t u r e s  which 
are not a s t ruc tu ra l  component of a 
building. Includes such asse ts  as 
desks, f i l e s ,  s a f e s ,  and communica- 
t ions  equipment. Does n o t  .include 
communications equipment t h a t  i s  
included i n  other  CLADR c lasses  

Data Hand1 ing Equipment ,  except 
Computers : 
Includes only typewriters,  cal-  
cul a to r s  , adding % accounting 
mach'ines, copiers ,  !I dupl i c a t -  
i ng equi pment 

Automob i 1 es 

Light General ?urpose Trucks: 
Includes trucks f o r  use over 
the road ( a c a a l  unloaded 
weight less than 13,OOU pounds) 

8 10 

5 6 

2.5 3 

3 4 

DEPREC!ABLE ASS;:: 53 !:i RE FOLLOMING ACTIVITIES: 

49.3 Mater b t j l i z j e s :  
- 

Includes a s sa t s  used i n  the gather- 
i n g ,  t r e a m e n t ,  4 csmmercial d i s -  
t r ibu t ion  o f  'dazir d0 50 

12 

7 

3.5 

5 

60 

2 

1 5  

15.5 

1 . 5  
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IBDEX 

A 

A c c e l e r a t e d  m e t h o d s  
Accoun t  ( S )  
ACc oun t i n q  p rac t i ces  
Accrual e q u a t i o n  
A c t i o n  of t h e  elements 
Add i t  i o n s  
A d m i n i s t r a t i v e  and  g e n e r a l  e x p o c d i t u r  es 
A ge 
Annua l  a c c r u a l  ( dep r e c i a t  i cn- a c  cr  na 1) 
Annual  d e p r e c i a t i o n  a c c r u a l ,  d e t e r a i n a t i o n  o f  
Annual  d e p r e c i a t i o n  r a t e  d e t e r n i n a t i o n  
A n t i c i p a t e d  c hanqeo  v e r  
Approx i m a t i o n  
Asbes tos -Ce  me n t  p i p e  
Asset d e p r e c i a t i o n  r a n g e  (ADR) 
Average  
Average  
Average  
h v e r a  g e 
Average  
Average  
Average  

Average  
k v  e r a q  e 
Average  

a g e  
g r o s s  s a l v a g e  
l i f e  
n e t  s a l v a g e  
r e a l i z e d  l i . f e  
r e m a i n i n g  l i f e  of s u r v i v o r s  
s e r v i c e  l i f e  ( l ives)  

se ry ice  l i f e  e s t i m a t e s  
s e r , r i c e  life u e i g h t i n q  
se rv ice  li?es, t y p i c a l  

B 

aase f o r  d e p r e c i a t i o n  c h a r g e s  
aook c c s t  of gross d e p r e c i a b l e  F l a n t  
aook d e g e c i a t i o n  reserve 
Book r e s e r v e  
8 u i l d i n q s  
B u l l e t i n  ? 

c 

C a u i  t a l i z e d  i n t e r e s t  d u  t i n q  c cn c t r u c t  i o n  
C a s t  iron p i p e  
C a t e g o r i e s  of  i r a t e r  u t i l i t y  p l a n t  
C L a r a c t e r  
C l a s s  l i f e  a s s e t  d e p r e c i a t i o n  r a n S E  ( C L A D F )  
Cl2ss l i f e  ( C L )  s y s t e a  
Classes  o f  u t i l i t y  : r o p e r t y  
C l e a r i 3 g  a c c a u n t s  
C o . l l e c t i n g  a n d  i a ? c u n d i n c ;  r e s e r v c i r s  
C o m a u n i c a t i  cn  e q o i ? a e n t  

P a g e  

6,13 ,14 ,31  
24.25,26 
2 4 , 2 9 , 3  0 
2 5 . 3 0  
4 
31 
5 

3 
3 0  
30 

9 
19 

17 

5 

7 
9 

4 

2 0 , 2 l  , 2 2 , 2 3  
5 
2 
I 1  
I I  

- 
20,21.22,23 



corn p o s i t e  - 
c o n s t r u c t i o n  c o s t s  
C o n t i n u i n q  p r o p e r t y  a c c o u n t  ( r e c o r d s )  
cost 

C o s t  o f  l a b o r  
C o s t  o f  o r g a n i z i n g  
C o s t  o f  r e m o v a l  
C o s t  of  s e r v i c e  

Damages 
D a m  (s) 
Decay 
D e f i n i t i o n s  
Dep r e c i a k l e  F l a n t  .:ropert:, 

D e p r e c i a t i o n  

D e p r e c i a t i o n  a c c o u n t i n g  
D e p r e c i a t i o n  a c c r u a l  

D e p r e c i a t i o n  accrual ,  d e t e r m i n a t i c n  o f  a n n u a l  
D e p r e c i a t i o n  a c c r u a l  a n d  r a t e  d e t e r s i n a t i c n  

D e p r e c i a t i o n  a c c r u a l ,  r e c o r d i n g  o f  
D e p r e c i a t i o n  'case 
D e p r e c i a t i o n  d e t e r m i n a t i o n ,  a n n u a l  
D e p r e c i a t i o n ,  F e d e r a l  income t a x  
D e p r e c i a t i o n  p r a c t i c e s  f o r  s m a l l  g a s  and 

D e p r e c i a t i o n  p r a c t i c e s  f o r  s z a l l  t e l e p h o n e  

D e p r e c i a t i o n  r a t e  (5) 

s t r a i g h t - l i n e  r e m a i n i n g  l i f e  m e t l c d  

e l e c t r i c  u t i l i t i e s  

u t i l i  t ies  

D e p r e c i a t i o n  n t e  c a l c u l a t i o n s  
D e p r e c i a t i o n  r a t e  e q u a t i o n  
D e e r e c i e t i o n  r a t e ,  s t r a ig  h t , - l i n e  

r e m a i n i n g  l i f e  

D e p r e c i 3 t i o n  r a t e s  f o z  s s a l l  x a t e r -  
u t i l i t i e s ,  t y ? i c a l  

D e p r e c i a t i o n  r e s e r v e  

E 

E n g i n e e r i n g  
E n g i n e e r i n g ,  Ccsmi t t e e  30 
3 nrj iaee r i n q  e s t  i za t € 5  
"g i r ee r i cq  j u d q l e n t  ( 3 )  
Zquipinent 
I s t i s a t e  of f u t i ~ r e  c a n d i t i o n s  
i l s t i z a t c 3  n e t  s a l v a 5 e  

3 , 1 2  
9,34,35,36 

30.32 
23.25 
30 

3 3  
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E x h a u s t i o n  
- -  E x p e c t e d  l i f e  o f  t h e  s u r v i v o r s  

F 

F e d e r a l  i ncome  t a x  d e p r e c i a t i o n  
p i r e  mains 
F o r c e d  r e l o c a t i o n s  
F o r e c a s t  of  l i f e  s o a n  a e t b o d  
Po rewocd 
P r i  n c h i s e s  
F r e q u e n c y  curve 
F u n c t i o n  
F u t u r e  e f f ec t  
F u t u r e  n e t  s a l v a g e  

G 

G a l l e r i e s  a n d  t u n n e  Is 
G e n e r a l  e x p e n d i t u r e s  
General p l a n t  
Gross  a d d i t i o n s  
m o s s  d e p r e c i a b l e  p l a n t  
G T O S S  p l a n t  

Gross s a l v a g e  

G u i d e l i n e  l i f a  

Hi 

Eydran ts 

I nadeqnacy  
I n d i v i l u a l  i t e m  cf F l a n t  
I n j u r i e s  and  d a s a g e s  
I n s u r a n c e  
1 n t a n g i t . l e  ;lizt 
I n t e r e s t  
I n t e r e s t  i 1 r l n 3  c o n s t r u c t i o n  
I n t e r i n  z , ! - l i t i z n s  
I n t e r n a l  .>27,?nue Code I 9 5 4  
Iowa car:?s 

Judgment  a e t i c c i  

I 

J 

R 

19 
6 

19 
@ , ! I  
1 2  
9 , 3 3 , 3 4  
i.ii 

4, I I e 3 3  

4 
4 
3 
3 
3 
3 
3 
9 
1 9  
38 

I I  
3 
I I  



Land 
L i b e r a l i z e d  d e p r e c i a t i o n  
L i f e  e s t i a a t e s  
L i fe  span or f o r e c a s t  method 

L i f e  w e i g h t  
d e p r e c i a t i c n  s t u d y  

4 ai n s , t ra  n s m i  s s i o n and  d i s+ r i k  u t i on 
Yaintenance s t a n d a r d s  
Yanual o f  S e f i n i t i o n s  
xa t  e r i a l s  
ae t e r s  
neter i n s t a l l a t i o n s  
l o r t a l i t y  c h a r s c t e r i s t i c s  
x o r t a l i t h p  d a t a  
a o r t a l i t ?  d i s p e r s i o n  

E 

?let s a l v a T e  

Net s a l v a g e  e s t i 3 a t e  
B e t  s a l v a g e ,  cumping e q o i F m e n t ,  

a v e r a g e  a n 3  f u t u r e  
Yet s a l v a g e  v a l u e ,  d e t e r s i n a  t i c n  c f  
B e t  s a l v a g e  va lue  pumping e q u i F m e n t ,  v e i g h t e d  
Y o n d e p r f c i a b l e  

U 

Ob j e c t i ’ r e s  o f  d e p r e c i a t i o n  
0 b s c l e s c e n c e  
Office s u p p l i e s  and e x p e n s e s  
O f f i c e  5 r n i t u r a  s n d  e q u i p m e n t  
ope r a t  i nc; e xs e n s  e s  
O r i g i n a l  c o s t  
U t h e r  e r ? e n s e s  
o t h e r  F ’m2i lq  2 l a n t  

2 
& , I 9  
3 
I I , ‘33 
2 
3 .27  
3 
I I  

2 a s t  e x p e r i e n c e  
?sst r e t i r e a e n t s  
P e r c e n t i T e  o f  $133t i.3 s e r - r i c e  
?hhp s i c a l  s p  p e a r i n c a  
? l a c e g e n t  o f  p l a n t  
l l a n t  
? l a n t  a c c o u n t s  
? l a  n t  i 3 7 e s t 3  e n t  
l o v e r  3 ; e r i t e d  e , ;ui ;Jent  
? n t d b l e  L i f e  
l i l b l i c  r s ? u i . r e a e n t s  
? n h l i c  s e r 7 i c e  

3 
19 
IO 

3 4  
1 6  

U 
i v  

4’ 
10 
1 8  

4 
18 
3 9  
4 
6 
31  
2 7 , 2 9 , 3 0  
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- -  P u b l i c  u t i l i t y  d e P r e c i a t i . c n  F r a c t i c e s  
Pumping e q u i F  ment 
Pumping p l a n t  
P u r p o s e  

Q 
B 

9 e a l i z e d  g r o s s  s a l v a g e  
R e a l i z e d  l i f e  and  r e m a i n i n g  l i f e  of p l a n t  
R e a s o n a b l e n e s s  of  f i n a l  r e p o r t  

( a n n u a l  accrual)  
R e c i p r o c a l  a v E r a g e  
R e c i p r o c s l  w e i g h t i n g  
R e c o r d i n g  t h e  d e p r e c i a t i o n  a c c r u a l  
B e s a i n i n g  l i f e  

R e p a i r  a l l o w a n c e  
R e s e r v e  f o r  d e p r e c i a t i o n  
S e s e r v o i r s  
R e s e r v o i r s  a n d  t a n k s  
R e s o l u t i o n  Re a d o p t i o n  of  D e p r e c i a t i o n  

Practices f o r  S m a l l  l a t e r  U t i l i t i e s  
R e t i r e d  p L z n t  
Retire men t ( 5 )  

Ret i r e  roe n t  c c r v e  
Retirement r a t i o s  
Revenue P r o c e d u r e  62-21 
Revenue P r o c e d u r e  77-1 0 

5 

S a l a r i e s ,  3 e n e r 3 1  o f f i c e r s  a n d  c l e r i c a l  
S a l 7 a g e  r 3 t e s  t ? p i c a l  f c r  small 

Scope  
ScoFe o f  i a n u a l .  
S e c t i o n  1 6 7  
Serv ice  >-if-. ( l i7es)  

Ser-rics .-:? C s t i a a t e s ,  a v e r a g e  
S e r ~ i c e  :i:s 3unp ing  e q u i F a e n t ,  

S e r v i c e s  
S h o r t  l . i ? % d  ( n z i t s )  ( p l a n t )  
5na1.1 o a t e r  '2 t i l i t i s s  
S o u r c e  of s u p p l y  2 l a n t  
S p a n  o f  :rears 
5 p e c i f i . c  ? l a u s  c f  ; l anagenen t  
S t a f f  Cosmi t t%z  on  Z n S i a e e r i n g  
S t e e l  ? i?e  
S t o r e s  y r i i c p e n t  
S t r a i ; h t - l i n e  3 v e r 3 q e  s e r - r i c e  life ; le thod 
S t r a i g 5 t - L i n e  a e t h o d s  
Straight-line r e a a i n i 2 g  l i f e  

v a t e r  u t i l i t i i s  

.~ 

. 

v e i g h t e :  3 7 e z 3 q e  

14 
37 

2 0  
5 
15 
26 

1 

I I t 3 3  
2 , 2 4 , 2 5  

http://dePreciati.cn


S t u b  S u r v i v o r  Curve  

S u b a c c c u n t s  
Subcommi t t ee ,  D e p r e c i a t i o n  
s u p e r v i s i o n  
s u p p l y  mains  
s u r v i v i n g  p l a n t  
S a r v i v o r  c u r v p  
S u r v i v o r  c u r v e  a n d  r e l s t e d  CUZVES 
S u r v i v o r  c u r v e  s e t h o d  

- structures and i a p r c v e m e n t s  

T 

T a b l e  C F  C o n t e n t s  
Tares  
Test o f  r e a s c n a  h l e n e s s  
T L e o r e t i c s l  r e s e r v e  s t u d i e s  
T o o l s ,  s h o p ,  and  g a r a g e  e q u i p m e n t  
T o t a l ,  a n n u a l  a c c r u a l  
T r a n s f e r s  
T r a n s z i s s i o n  I n d  d i s t r i t a t i o n  a i ? i n s  
r r a n s s i s s i o n  a n ?  d i s t r i t u t i c n  F l a n t  
T r a n s p o r t a t i c n  e o u i F n e n t  
T r e 3 t n e n t  p l a n t s  

U 

u n i t  ( S )  

u n i t s  o f  p r o p e r t ?  
useful life 

11 i n  t a  'j e 

8 
I I , 3 3 
4 
iii , i v  , v 
3 

8 
6 

i,ii 
3 
28  

I I ,33 
3 2 
37 

17 

45 

9 

2 0 , 2 2 , . 3 6  



Description 

Table 44 
Average Service Lifetimes, Major Systems Components 

Wastewater Systems 

Average Service 
Lifetimes 

Septic Tanlc-Soil Absorption 
Septic Tank 
Soil Absorption System 

Home Aerobic Tanks 
Tank 
Mechanical Components 

Gravity Sewers, clay, cement 
Giavity Sewers, cast iron 
Gravity Sewers, plastic 
Manholes, sbuctures 
Lift Station, strnctures 
Lift Station, pumps, etc 
Pressure sewers, plastic, small dia 
Small (household) sewage pumps 
Pressure Mains-same as gravity sewers 

Collection Svstems 

Treatment Svstems 
Primary Comminutors 

Screens 
Clarifier Tanks, concrete 
Clarifier T&, metal 
Grit and Sludge Handling Equipment 

Extended Aeration tankage, concrete 
Extended Aeration tankage, metal 
Aerator Compressors 
Air dif€users 
Sludge pumps 
Clarifier Tankage, Concrete 
Clarifier Tankage, Metal 
Chlorinators 
Sludge Digesters-same as aeration tankage 

Advanced Wastewater Treatment Sand Filters 
Sludge Disposal Equipment Drying beds 

Incinerators 
Dewatering devices 

Effluent Disposal Inigation Pumps 
Sprinicler Heads 

Secondary Lagoons 

General Use Equipment 
Laboratory instrumentation 
Service Vehicles 
PumperiTank bucks 
Automatic Controls 

20-50 years 
10-30 years 

20-50 years 
3-10 years 

15-50 years 
30-75 years 
30-15 years 
20-50 years 
20-50 years 
7 years 
5-10 years 
5-10 years 

5 years 
10 years 
20 years 
20 years 
5-10 years 
5-25 years 
20-50 years 
20-30 years 
5- 10 years 
3 years 
5-10 years 
20-50 years 
20-30 years 
IO years 

5-10 years 
5-15 years 

5-10 years 
2-5 years 

3-10 years 
3-5 years 
5-10 years 
5-20 years 

Source: 0 &M Guide for the SUDUOI? of Rural Water-Wastewater Svstems by Commission on Rural Water, 
Chicago, Illinois, 1974, p 246-247 
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In one case, the Franklin Circuit Court held that 
depreciation expense on contribute8 property 
should be allowed to water district the same as for 
other properly. In other cases, the Franklin Circuit 
Court determined that the Public Service 
Commission properly disallowed rate recovery for 
depreciation expense on contributed property to 
water districts. After conflicting action by the 
Court of Appeals, the Supreme Court, 
Wintersbeimer, J., held that: (1) Commission's 
denial of rate recovery for depreciation expense on 
contributed property with respect to water districts 
that were nonprofit utilities that were political 
subdivisions of county government with no private 
capital and no corporate investors was unlawful act 
in contravention of statutory and regulatory 
requirements; (2) disallowance of depreciation with 
respect to the water districts was unreasonable and 
amounted to confiscatory governmental policy; and 
(3)  depreciation expense on publicly owned water 
district plant that bad been purchased by federal 
grants and contributions and/or tap-on fees should 
be allowed in revenue requirement of public water 
districts. 

One Court of Appeals decision affirmed; the other 
decision reversed. 

Vance, J., concurred in result only 

West Headnotes 

[l] Public Utilities -194 

317Ak194 Most Cited Cases 

It is responsibility of reviewing court to protect 
parties subject to regulatory authority of Public 
Service Commission from arbitrary and capricious 
action. 

[Z] Waters and Water Courses -203(6) 
405k203(6) Most Cited Cases 

Public Service Commission's denial of rate recovery 
for depreciation expense on contributed property to 
water districts which were nonprofit utilities that 
were political subdivisions of county government 
with no private capital and no corporate investors 
was unlawful act in contravention of statutory and 
regulatory requirements; statute requires regulated 
utilities to keep accounts in uniform system in 
accordance with specific standards, statute requires 
Commission to consider costs of reproduction, 
among other factors, in valuing plant property for 
rate-making purposes, and statute requires that 
water districts be permitted to charge rates which 
will provide for adequate depreciation reserves 
KRS 74,480,218 220,278 290 

[,3] Waters and Water Courses -203(6) 
405k203(6) Most Cited Cases 

Fact that Kentucky was original value state did not 
preclude water districts which were nonprofit 
utilities that were political subdivisions of county 
govemen t  with no private capital and no corporate 
investors from taking depreciation expense on 
contributed property, where original cost was only 
one factor to be considered in valuing utility's 
property, under statutes, with Public Service 
Commission being required to consider various 
factors, including cost of reproduction as going 
concern KRS 278 290. 

[41 Waters and Water Courses -203(6) 
405k203(6) Most Cited Cases 

Public Service Commission's denial of rate recovery 
for depreciation expense on contributed property 
with respect to water districts wbicb were nonprofit 
utilities that were political subdivisions of county 
government with no private capital and no corporate 
investors was unreasonable and amounted to 
confiscatory governmental policy; disallowance of 
depreciation expense as ratc recovery permitted 
substantial portion of property of district to be 
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consumed by current customers without requiring 
customers to pay for a replacement, and total plants, 
not just portion financed by noncontributed funds, 
were wearing out. 

151 Waters and Water Courses -203(6) 
405k203(6) Most Cited Cases 

When considering issue of confiscation and 
determining whether Public Service Commission's 
denial of rate recovery for depreciation expense on 
Contributed property was confiscatory wich respect 
to water districts which were nonprofit utilities that 
were political subdivisions of county government 
with no private capital and no corporate investors, 
future as well as present must be considered, with 
determination being made as to whether rates 
complained of were yielding and would yield sum 
sufficient to meet operating expenses. 

161 Waters and Water Courses -203(6) 
405k203(6) Most Cited Cases 

Public Senice Commission's disallowance of 
depreciation expense by denying rate recovery for 
depreciation expense on contributed property to 
water districts which were nonprofit utilities that 
were political subdivisions of county government 
with no private capital and no corporate investors 
was not sound utility management practice; if 
districts did not have sufficient revenues to cover 
replacement costs, due to refusal to recognize total 
depreciation expense, districts would be forced to 
shoIt-term credit market for funding, which would 
raise overall cost to district, and higher rates were 
concededly inevitable in event districts were forced 
into short-term credit market. 

171 Waters and Water Courses -203(6) 
405k203(6) Most Cited Cases 

Purpose of depreciation expense as applied to 
nonprofit water districts does not relate to 
recoupment of investment, but rather, relates to 
renewal and replacement KRS 74,480, 278.220, 
278.290. 

[SI Waters and Water Courses -203(6) 
405k203(6) Most Cited Cases 

Proper xate-making treatment for depreciation 
expense of contributed property with respect to 
water districts which were nonprofit utilities that 
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were political subdivisions of county government 
with no private capital and no corporate investors 
was to allow depreciation on contributed plant as 
operating expense, with fact that utility did not 
make investment in plant being of no consequence 
in context ofpublicly owned facilities. 

191 Waters and Water Courses -203(6) 
405k203(6) Most Cited Cases 

Depreciation expense on publicly owned water 
district plant that has been purchased by federal 
grants and contributions and/or customer tap-on 
fees should be allowed in revenue requirement; 
publicly owned water district had no private 
investor capital and its rates did not generate return 
on rate base, and public water districts relied on 
internally generated cash flow. 
"726 John N. Hughes, T'homas A ,  Marshall, 
Frankfort, for Public Service commission. 

James M. Honaker, FrankEort, for Dewitt Water 
District 

Charles E. English, Muny A. Raines, English 
Lucas Priest & Owsley, Bowling Green, James W., 
Clay, Winchester, for East Clark Water District and 
Warren County Water District. 

David L,. h s t r o n g ,  Atty. Gen, Frankfort, Pamela 
Johnson, James D. Brannen, Paul E. Reilander Jr,., 
Frankfort, for Attorney General, Division of 
Consumer Protection, 

WINTERSHEIMER, Justice. 

These two cases represent a conflict between 
panels of the Court of Appeals as well as a conflict 
in the same division of the Franklin Circuit Court 
Both Court of Appeals opinions were rendered the 
same day and recognize that their conflict should be 
resolved by this Court. 

'The question is whether the Public Service 
Commission may disallow a depreciation expense 
on contributed property when determining the rates 
ofpublicly-owned water districts. 

' f ie  resolution of this question is important and it 
appears that both sides have *727 some merit to 
their respective positions. If depreciation is 
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considered to be the allocation of an investment 
over a period of time, it could be said that 
depreciation expenses on contributed property 
should not be allowed because to allow such an 
expense would require the customers to, in part, pay 
again for facilities for which they had already paid 
in full. On the other hand, failure to allow 
depreciation for rate-making purposes on 
contributed property would necessarily cause this 
property to be utilized only by the present 
generation and become unavailable as an ongoing 
asset. 

Contributed property is property obtained by the 
water district either though government grants or 
directly &om customer contributions 
Consequently, the water district has title to but no 
specific investment in the property. No imputed 
interest expense is claimed. However, for 
rate-making purposes, the water districts desire to 
list as an expense depreciation on the contributed 
properties, The Commission considers 
depreciation for accounting purposes but not for 
rate-making., 

In the Dewitt case, the circuit court held that 
depreciation expense on contributed property 
should be allowed the same as for other property. 
The court noted that recipients of this contributed 
property would be limited to the present generation 
if depreciation expense were not allowed. In the 
East Clark Water case the circuit court held that the 
appropriate role of depreciation is to recapture 
invested capital. Here, the water districts have no 
investments in these facilities because they are 
contributed property. Consequently, the circuit 
court determined that the Commission properly 
disallowed rate recovery for depreciation expense 
on contributed property, 

There are approximately 115 water districts in the 
Commonwealth of Kentucky which are nonprofit 
political subdivisions of county government They 
have no investor or private capital Their rates, as 
regulated by the Public Service Commission do not 
generate a return on rate base. The water districts 
are permitted to earn net revenues based either on a 
debt services cost fomiula or on a percentage of 
operating expenses known as an operating ratio. 
Lower operating expenses mean lower rate recovery. 

The Dewitt Water District has 83 customers and is 
a publicly owned utility which has furnished water 

service in a rural section of b o x  County since 
1971. 

The Warren County Water District has been in 
existence for 16 years. It bas two divisions, a water 
division and a sewer division. It owns a water 
treatment plant but also purchases treated water 
from the city of Bowling Green. 

The East Clark Water District provides water 
services to residential customers living in rural 
Clark County. It began its operation in March, 
1979, and has approximately 300 customers. 

The districts argue that the Commission's 
rate-making determination in regard to a 
disallowance for depreciation is an unlawful and 
unreasonable exercise of its regulatory authority and 
that the regulatory agency has acted in an arbitrary 
and capricious manner., They also maintain that the 
customers and the company are vixtually one and 
the same and that they desire to pay rates which are 
sufficient to provide for the orderly replacement of 
existing water plant facilities They contend that 
there is no question relating to private capital and 
no outside investors involved in this situation.. 

The Public Service Commission argues that the 
depreciation expense should not be allowed and that 
the order of the Commission be upheld as being in 
conformity with h e  law, both statutory and case 
law. They maintain that the water districts failed to 
accept the distinction between accounting and rate 
making and that the criteria for appellate review bas 
been properly met in the East Clark and Warren 
County cases. 

The Attorney General's Consumer Protection 
Division argues that the Commission properly 
disallowed depreciation because nonprofit water 
districts that attempt to charge customers for 
facilities purchased with grant money and customer 
"728 contributions are violating the spirit of the 
grants and frustrating the governmental intent In 
addition the Attorney General contends that the 
districts are attempting to assess a double charge on 
tap-on fees and other customer contributions and 
the result is a confiscation of rate-payer funds in 
violation of the law. 

This Court a f h s  the decision of the Court of 
Appeals in the Dewitt water case and reverscs the 
decision the E.ast Clark and Warren County 
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cases. Depreciation expense on contributed plant 
property may be considered as an operating expense 
for rate-making purposes in matters involving 
publicly held water districts as distinguished ftom 
investor-owned companies. 

The Public Service Commission's disallowance of 
rate of recovery for depreciation expense on 
contributed property was arbitrary, capricious and 
confiscatory. 

The standard of review of commission action is 
found in KRS 2'78,.410 which provides for judicial 
review on a showing by clear and convincing 
evidence that the Commission's order is unlawful or 
unreasonable. The decision to disregard 
depreciation expenses on contributed property 
effectively reduced recoverable revenues for each 
ofthe districts involved. 

[I] It is the responsibility of the reviewing court to 
protect the parties subject to the regulatory 
authority of  the Commission ftom arbitrary and 
capricious action. Kentucky Power Compan]~ v. 
Ewi-gy Regulatofy Continisxion of KenlucLJg Ky., 
623 S.W.2d 904 (1981) holds that ,judicial 
intervention is permissible only when the reviewing 
court determines that the Commission has not dealt 
fairly with the utility, The failure of the 
Commission to allow a rate recovery for 
depreciation expense on contributed property could 
have a substantial impact on the financial stability 
of the publicly-owned systems and their ability to 
continue to provide needed water utility services to 
the rum1 areas ofthis state. 

The disallowance of depreciation expense on 
contributed property by the Commission is opposed 
to its statutory mandate, constitutional prohibitions 
against confiscation and sound utility management 
practices. 

[2] The Commission's denial of rate-recovery for 
depreciation expense on contributed property is an 
unlawful act in contravention of statutory and 
regulatory requirements KRS 278.220 and the 
Uniform System of Accounts require the water 
district to account for depreciation on all classes of 
depreciable properly as an operating expense. 

Water districts subject to the regulatory jurisdiction 
of  the commission are required to maintain a 
uniform system of accounts. KRS 278.220. The 
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applicable system promulated by the Public Service 
Commission for water and sewer districts is 
codified in a regulation manual entitled, "Uniform 
System of Accounts for Class C and D Sewer 
Utilities," which became effective October 1, 1979. 
Ihis manual specifically requires that depreciation 
of contributed property be accounted for in 
language identical to the National Association of 
Railway and Utility Commissioners (NARUC) 
regulation pertaining to donated property which is 
in accord with g e n e d y  accepted accounting 
principles set forth by the American Institute of 
Public Accountants,. 

The uniform system required by the Commission 
provides that depreciation expense be treated as a 
utility-operating expense account,. Section 403 of 
the uniform system, entitled Depreciation Expense, 
provides that the account shall include the amount 
of  depreciation expense for all classes of 
depreciable utility plant in service. 'The clear 
language of the Commission's own regulations 
draws no distinction between depreciation of 
contributed and noncontributed plant property. 
The source of the funds does not affect the 
properties' status as depreciable or nondepreciable. 
Consequently, the stated rate-making treatment of 
depreciation expense on property financed by 
federal grants and customer contributions is to view 
the expense the same as for that of noncontributed 
property. 

KRS 278.290 requires the Commission to consider 
cost of reproduction, among other "729 factors, in 
its valuation of plant property for rate-making 
puqoses. The Commission must follow the 
valuation standards set out in KRS 278.290 so that 
there will be a check on its assessment of assets and 
liabilities of utilities subject to its regulation.. 

KRS 278,.290(1) provides the method for valuation 
of a utility's property for rate-making purposes 
'The plant to be valued is the plant used to give the 
service. 

There are essentially three methods for evaluating a 
utility's property. The original cost method uses 
h e  cost of utility plant to the person first devoting it 
to public use. The fair value method examines the 
fair value of the utility's property in service at the 
time of the rate inquiry. The reproduction cost 
method applies the reproduction cost to the utility's 
existing plant. 
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[3]  The Commission argues that water districts are 
not entitled to take depreciation expense on 
contributed property because Kentucky is an 
original value state. It cites Priitcess Anne LJtilities 
Coiporation v Coininonwealth, 21 1 Va. 620, 179 
S,E.2d 714 (1971) as authority that an original 
value jurisdiction should not allow depreciation on 
contributed property KRS 278.,290 provides that 
Kentucky is not exclusively an original cost 
jurisdiction. Original cost is only one factor to be 
considered in valuing the utility's property., The 
Commission must consides various factors 
including cost of reproduction as a going concern. 

We have previously held that contributed property 
must be included in valuing the utility plant for 
purposes of assessing a rate base. Rate base is the 
value of the facility of a utility employed in 
providing its services. City o/ Covingloii v Public 
Service Conmiissiori, Ky., 313 S,W.,Zd 391 (1958) 
held that the Commission's order excluding a 
federal grant fiom the city's water plant's rate base 
was unlawful. We are not convinced by the 
Commission's attempts to distinyish City of 
Covington, supra, on the basis that its holding is 
limited to "rate base" cases. The concern in City of 
Covingfon is the proper valuation for public u 
in asessing the revenue requirements needed by tlie 
utility. The Commission cannot disregard 
contributed plant properly purchased through 
federal grants in making its determination. If the 
Commission must consider all plant property for 
rate-making purposes, it follows that it must 
consider all operating expenses incurred in 
conjunction with the use of the property. 
Therefore, depreciation expense must be treated 
uniformly for all plant property thus acquired. 

Depreciation is a concern to most enterprises, but it 
is of particular importance to water and sewer 
utilities because of the relatively large inveshnent in 
utility plants required to produce each dollar of 
annual revenue. Water dishicts are capital 
intensive, asset-wasting enterprises. The smcture of 
a water plant, comprised of innumerable 
components, demands allocation of proper 
depreciation to ensure financial stability. Adequate 
depreciation allowance is critical in order to allot to 
the dislrict sufficient revenue to provide for a 
replacement fund for all its plant property, 
contributed or noncontributed. 

KRS 74.480 requires the Commission to establish 

such rates and charges for water as will be sufficient 
at all times to provide an adequate fund for 
renewals, replacement and reserves. 

This statute indicates the legislative intent that 
water operations must have suflicient revenues to 
provide for depreciation, The Commission's 
reduction of the depreciation expense is in 
contravention of this legislative directive Therefore 
it is an unlawful act. 

[4] The Commission cites uo authority for 
disallowing depreciation of the property of the 
water district Reference to a "well-established 
policy of disallowing depreciation in connection 
with facilities funded with contributions in aid of 
construction" is not sufficient KRS 278.220 
provides that regulated utilities shall keep their 
accounts in a uniform system in accordance with the 
standards of NARUC The guidelines of *730 the 
Commission define depreciation as "loss in service 
value not restored by current maintenance" and 
require that depreciation be treated as an operating 
expense, ICRS 74.480 requires that districts be 
permitted to charge rates which will provide for 
adequate depreciation reserves. Consequently 
depreciation should be allowed as an expense. The 
Commission's disallowance of depreciation in this 
situation is unreasonable and amounts to a 
confiscatory governmental policy. 

A determination by the Commission will not 
withstand judicial review if it is unreasonable 
pursuant to KRS 278.410. Unreasonable has been 
conshued in a rate-making sense to be the 
equivalent of confiscatory. This Court has equated 
an unjust and unreasonable rate to confiscation of 
utility property. We have declared that rates 
established by a regulatory agency must enable the 
utility to operate successfully and maintain its 
financial integrity in order to meet the just and 
reasonable nonconfiscatory tests. See 
Comnionwealtli ex re1 Stepliens v South Central 
Bell Telephone Conipany, Ky., 545 S.W 2d 927 
(1976)., 

The rates established by the Commission will not 
generate sufficient revenues to enable the districts 
to provide for an adequate depreciation account and 
replacement fund. Disallowance of depreciation 
expense as a rate recovery permits a substantial 
portion of the property of the district to he 
consumed by present customers without requiring 
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the customers to pay for replacement. 
Approximately 50 percent of Wanen County's total 
utility plant is athibutable to federal grants 
Sixty-foul percent of the East Clark District's plant 
is athibutable to federal grants and customer 
contributions 

Both state and federal constitutions protect against 
confiscation of property without regard to the 
souce of acquisition finds See Board o/ 
Commissioners v Nmv York Telephone Company, 
271 U.S. 23,31,46 S.Ct. 363, '70 L.Ed. 808 (1926). 

[SI When considering the concept of confiscation, 
the future as well as the present must be considered. 
It must be determined whether the rates 
complained of are yielding and will yield a sum 
sufficient to meet operating expenses. See 
McCardle v. Indianapolis Waler Company, 272 
U.S. 400, 4 7  S.Ct 144, 71 L.Ed 316 (1926). 
Depreciation is uniformly recognized as an 
operatiog expense and it is important that the 
amounts set aside to cover depreciation o f  public 
utility property be large enough to replace the 
property when it is worn out. 64 Am Jur.2d Public 
Utilities $ 182 (1972),. 

The districts' total plants are wearing out, not just 
that portion hanced by noncontributed funds. The 
Commission's disallowance of rate recovery of 
depreciation expense is unreasonable and 
constitutes a taking of the property of the districts 
without just compensation. 

[6] Ihe Commission's disallowance of depreciation 
expense is not sound utility management practice. 
The Commission has ignored one of its most 
important roles which is to provide the lowest 
possible cost to the rate payer. In refusing to 
recognize the total depreciation expense, it does not 
consider the obvious. I f  the districts do not have 
sufficient revenues to cover replacement costs, they 
will be forced to the short-term credit market for 
finding which will raise the overall cost to the 
district. The Commission conceded that higher 
rates were inevitable in the event the districts were 
forced into the short-term credit market. In the 
Dewitt case, the Commission expressed its concern 
over rate case expense. Invocation of the bonding 
authority provided by KRS 74.300 would 
undoubtedly escalate the expenses of all the districts 
involved far beyond the present cost. 

1-6- , "/ Y 
cp____ 
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Other jurisdictions have recognized the necessity of 
setting rates sufficient to provide for replacement 
costs. Wesfwood Lake v Dude County, Fla ,  264 
So.2d 7 (1972) held that to arbitrdIily disregard that 
part of a utility's equipment because it was 
contributed ignores reality and would result in rate 
increases later when it was necessary to replace the 
equipment "731Du Page Utility Conipany v. 
Il1irioi.r Commerce Commission, 47 I11.2d 550, 267 
N E 2 d  662 (1971) stated in part that depreciation 
should be allowed because a utility will need to 
replace from time to time properties which become 
obsolete in order to sustain customer services. 

Therefore in order to properly assess the ievenue 
requirements of water districts, it is critical that the 
commission consider all of the district's operating 
expenses. Failure to do so will result in an 
inaccurate computation of the operating ratio on 
which the allowable rates hinge and jeopardize the 
financial integrity and stability ofthe districts. 

It is important to remember that this case involves 
water districts which are nonprofit utilities 
organized under Chapter 74 of the Kentucky 
Revised Statutes The owners and consnming 
ratepayers are essentially the same individuals 
because the districts are political subdivisions of 
county government. They have no private capital 
and no corporate investors who must be satisfied as 
to traditional profits Their rates do not generate a 
return on rate base The water districts are 
permitted to earn net revenues based on a debt 
service formula or on an operating ratio computed 
in accordance with a percentage of operating 
expenses Lowering operating expenses means 
lowering rate recovery 

[7] Water lines are indivisible and not identifiable 
as to the source of finds used to purchase them. 
The elements causing depreciation indiscriminately 
take their toll over time on the service life o f  all 
plant facilities. The districts are responsible for 
making replacements and are obliged by statute to 
make provisions for future replacements,. The 
purpose of depreciation expense as apptied to 
nonprofit water districts does not relate to a 
recoupment of investment. The ovemdmg 
statutory concept is renewal and replacement. The 
Commission's argument relative to recoupment o f  
investment is without merit and unconvincing. 

[8] The Commission is required by statute to treat 
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,LCh gc?- .  depreciation as an L\ fieratmg expenses Depreciation by definition '' 
includes onlv that loss which cannot be restored bv 

de~reciatton expense of contributed prouem is to . . .  
aliow depreciation on contributed plant as an 
operating expense rile fact that the utility did not 
make an investment in the plant is of no 
consequence in the context of publicly-owned 
facilities, The water district must eventually replace 
U i s  plant which costomers are using and the 
ratepayers are therefore obligated to provide funds 
for this replacement. The proper rate-making 
treatment of depreciation expense on property 
financed by Cederal grants and customer 
contributions is to treat the expense the same as that 
for noncontributed property. See Cify of Covinglon 

The Commission misinterprets and misapplies 
Pirblic Service Coninti,ssion v Coitlirienlal 
Telephone Co., Ky , 692 S.W.,Zd 194 (I985), which 
related to job development tax credit, intrastate toll 
revenues and return on rate base. There was no 
issue of depreciation expense involved in that case 
which can be applied here 

Chapter 74, by definition, does not apply to 
privately owned utilities which have investors to 
provide needed funds on their behalf in expectation 
of legitimate monetary dividends. The water 
districts sole concern is continuous water service to 
its members and consumers who are one and the 
same. 

Board of Public Ulilitier Comniis,sioiiers v.  N a v  
York Telephone Co,  supra, held that constitutional 
protections against confiscation does not depend on 
the source of money used to purchase the properly 
It is enough that it is used to render the service. 

The propriety of permitting a reasonable 
depreciation deduction on property of a utility is not 
dependent on the source of funds for the original 
construction of the plant. See DuPage, supra, and 
L.aiigan v. I?'& Keaiisburg Water Co.. 51 
NlSuper.41, 143A.2d lSS(1958) 

Any water district will be required to replace 
property and plant which have become "732 
obsolete or whose useful lives have expired in order 
to sustain continued service to the customers. 
Therefore, the utility should be entitled to a 
reasonable depreciation deduction on its entire plant 
in-service for the purpose of computing its 

current maintenance See Lindlteimer v Illinois 
Bell Telephone Co, 292 U S  151, 54 S Ct 658, 78 
L.Ed I182 (1934) 

[9] The Commission's rate-maldng determinations 
in these cases constitute an unlawful and 
unreasonable exercise of its regulatory authority. It 
is the holding of this Couri that depreciation 
expensc on a publicly-owned water district plant 
that has been purchased by federal grants and 
contributions andlor customer tap-on fees should be 
allowed in the revenue requirement because they 
have no private investor capital and their rates do 
not generate a return on rate base. Public water 
districts rely on internally generated cash flow. 

The decision of the Court of Appeals in Dewitt 
Water District is affirmed. Ibe decision of the 
Court of Appeals in East Clark County Water 
District and Warren County Water District is 
reversed. 

AD concur, except VANCE, J ,  who concurs in 
result only. 
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