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1.0 INTRODUCTION 

T h i s  E n g i n e e r i n g  Work P l a n  d e f i n e s  t h e  d e s i g n  and i n s t a l l a t i o n  a c t i v i t i e s  t h a t  
w i l l  be p r o v i d e d  i n  s u p p o r t  o f  t h e  Tank Farm L i g h t n i n g  M i t i g a t i o n  System. 
Mechan ica l  And I n s t r u m e n t  Systems ( M & I S )  w i l l  assume c o n t r o l  f o r  t h e  c o s t ,  
schedu le ,  t e c h n i c a l  i m p l e m e n t a t i o n  and i n s t a l l a t i o n  o f  t h i s  t a s k .  

The Tank Farm L i g h t n i n g  M i t i g a t i o n  System i s  compr ised o f  two t a s k s ,  t h e  l i g h t  
p o l e  a i r  t e r m i n a l  d e s i g n  and t h e  t a n k  r i s e r  bond ing  d e s i g n .  A i r  t e r m i n a l s  
w i l l  be d e s i g n e d  and i n s t a l l e d  t o  m i t i g a t e  t h e  e f f e c t  o f  l i g h t n i n g  s t r i k e s  i n  
s i n g l e  s h e l l  t a n k  fa rms w i t h  w a t c h l i s t  t a n k s .  I n  a d d i t i o n ,  Mechan ica l  And 
I n s t r u m e n t  Systems w i l l  be r e s p o n s i b l e  f o r  t h e  d e s i g n  and i n s t a l l a t i o n  f o r  
b o n d i n g  r i s e r  f l a n g e s  and r i s e r s .  

2.0 SCOPE 

T h i s  document i d e n t i f i e s  t h e  t a s k s ,  schedu le ,  d e s i g n  c r i t e r i a  and 
o r g a n i z a t i o n a l  r e s p o n s i b i l i t i e s  t h a t  Mechan ica l  And I n s t r u m e n t  Systems w i l l  
p r o v i d e  f o r  t h e  l i g h t n i n g  m i t i g a t i o n  a c t i v i t i e s .  
and a s s o c i a t e d  s u p p o r t  e f f o r t s  i n c l u d e d  i n  t h i s  p l a n n i n g  document w i l l  be 
c o n t r o l l e d  by t h e  S i n g l e  S h e l l  Tanks L i g h t n i n g  Hazard Remedia t ion  Summary, 
WHC-SD-WM-ER-604, R e v i s i o n  0 and L e t t e r s  o f  I n s t r u c t i o n s  f o r  E n g i n e e r i n g  and 
Des ign  S e r v i c e s .  

The o b j e c t i v e  o f  t h i s  t a s k  w i l l  be t o  p r o v i d e  t h e  e n g i n e e r i n g  s e r v i c e s  
n e c e s s a r y  t o  manage d e t a i l  d e s i g n  and i n s t a l l a t i o n  f o r  g r o u n d i n g  o f  l i g h t  
p o l e s  and f o r  bond ing  r i s e r  and r i s e r  f l a n g e s  on s i n g l e  s h e l l  t a n k s .  These 
s e r v i c e s  w i l l  i n c l u d e  measurements t o  r e c o r d  r e s i s t i v i t y  a c r o s s  t a n k  r i s e r  
f l a n g e s  and between s p e c i f i e d  t a n k  r i s e r s .  

P r o v i d e  a d e s i g n  w i t h  i n s t a l l a t i o n  i n s t r u c t i o n  f o r  i n s t a l l i n g  l i g h t n i n g  
p r o t e c t i o n  on f o r t y - t h r e e  (43)  l i g h t  p o l e s  i n  n i n e  ( 9 )  t a n k  fa rms.  L i g h t n i n g  
p r o t e c t i o n  w i l l  be i n s t a l l e d  on l i g h t  p o l e s  i n  2 4 1 - A ,  241-8, 241-BY, 241-BX, 
241-S, 241-SX, 241-TY, 241-TX and 241-U Tank Farms. D e t a i l  d e s i g n  f o r  t h e  a i r  
t e r m i n a l  i s  shown on t h e  a t t a c h e d  s k e t c h e s .  

P r o v i d e  a d e s i g n  w i t h  i n s t a l l a t i o n  i n s t r u c t i o n  f o r  b o n d i n g  a t  5 7 5  ( f i v e  
hundred and s e v e n t y - f i v e )  t a n k  r i s e r s  on f i f t y - f o u r  (54)  t a n k s .  Bonding s h a l l  
be p r o v i d e d  on t a n k  r i s e r s  i n  241-A, 241-8, 241-BY, 241-BX, 241-S ,  241-SX, 
241-TY, 241-TX and 241-U Tank Farms. D e t a i l  d e s i g n s  f o r  t h e  b o n d i n g  a r e  shown 
on t h e  a t t a c h e d  s k e t c h e s .  

D e f i n i t i v e  d e s i g n  a c t i v i t i e s  

1 
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3 . 0  DESCRIPTION 

3 . 1  PROGRAM DESCRIPTION 

M o d i f i c a t i o n s  t o  t h e  l i g h t  p o l e  g r o u n d i n g  and r i s e r  f l a n g e  r e s i s t i v i t y  
a r e  needed t o  improve l i g h t n i n g  m i t i g a t i o n  i n  t h e  s i n g l e  s h e l l  t a n k  
fa rms.  
l i g h t  p o l e s  and t a n k  r i s e r s .  A i r  t e r m i n a l s  ( l i g h t n i n g  r o d s ) ,  down 
c o n d u c t o r s  and ground r o d s  w i l l  be i n s t a l l e d  on l i g h t  p o l e s .  
l i n k s ,  s t r a p s  and c a b l e s  w i l l  be i n s t a l l e d  on r i s e r s  and r i s e r  f l a n g e s .  

T h i s  t a s k  r e q u i r e s  m o d i f i c a t i o n s  o f  t h e  d e s i g n a t e d  t a n k  f a r m  

Bond ing  

3 . 2  DESIGN CRITERIA 

The d e s i g n  c r i t e r i a  f o r  t h i s  a c t i v i t y  i s  d e s c r i b e d  i n  Appendix A; 
F u n c t i o n a l  Requirements and T e c h n i c a l  C r i t e r i a  document. 

3 . 3  CODES AND STANDARDS 

Codes, s t a n d a r d s ,  and o t h e r  documents a p p l i c a b l e  t o  t h i s  t a s k  a r e  l i s t e d  
i n  Appendix A; F u n c t i o n a l  Requirements and T e c h n i c a l  C r i t e r i a .  

4.0 WORK BREAKDOWN 

4.1 EXISTING LIGHT POLE GROUNDING 

4.1.1 ENGINEERING TASKS 

T h i s  e n g i n e e r i n g  t a s k  p l a n  i n c l u d e s  gu idances  f o r  d e v e l o p i n g  d e f i n i t i v e  
d e s i g n  d r a w i n g s  t o  i n s t a l l  a i r  t e r m i n a l s  on l i g h t  p o l e s  and l o c a t e  
g round r o d  p lacement  i n  n i n e  ( 9 )  s i n g l e  s h e l l  t a n k  fa rms and p r o v i d e  
i n s t a l l a t i o n  p r o c e d u r e s  f o r  d e f i n i t i v e  j o b  p l a n n i n g .  

4.1.2 INSTALLATION 

I n s t a l l a t i o n  o f  a i r  t e r m i n a l s  w i l l  r e q u i r e  a g round p e n e t r a t i n g  r a d a r  
s u r v e y  p r i o r  t o  t h e  s t a r t  o f  t r e n c h i n g  and d r i v i n g  ground r o d s  i n t o  t h e  
e a r t h .  S u b s t r u c t u r e s ,  c a b l e  and p i p i n g  w i t h i n  10 f e e t  o f  t h e  a r e a  o f  
i n f l u e n c e  w i l l  be conveyed t o  Mechan ica l  And I n s t r u m e n t  Systems f o r  
a d d i t i o n  t o  t h e  d r a w i n g s .  A w a l k  down i n  each f a r m  w i l l  be conducted  t o  
i d e n t i f y  hazards ,  g round l e v e l  and overhead o b s t r u c t i o n s .  Ground r o d  t o  
e a r t h  r e s i s t i v i t y  measurements w i l l  be r e c o r d e d  t o  document t h e  f i n a l  
r e a d i n g s .  Lock and Tag Procedures w i l l  be implemented by Tank Farm 
O p e r a t i o n s  b e f o r e  s t a r t  o f  a i r  t e r m i n a l  and ground r o d  i n s t a l l a t i o n .  
LMHC P r o d u c t i o n  C o n t r o l  w i l l  be r e s p o n s i b l e  f o r  p l a n n i n g  and work 
package p r e p a r a t i o n .  M a j o r  P l a n t  Ma in tenance w i l l  r e v i e w  d e s i g n s  f o r  
c o n s t r u c t i b i l i t y ,  p r o v i d e  a person i n  charge (P IC)  and c r a f t  c o n t r o l  f o r  
f i e l d  a c t i v i t i e s .  

2 
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4 . 1 . 4  DELIVERABLES . D e t a i l  d e s i g n  d r a w i n g s  t h a t  conc ludes  p l a n  v i e w s  o f  t a n k  r i s e r  

. I n s t a l l a t i o n  Procedures  

R e s i s t i v i t y  measurement p rocedures  

1 R e s i s t i v i t y  measurement r e p o r t  (Acceptance R e p o r t )  

a A s - B u i l t  Drawings 

8 Approved Acceptance f o r  B e n e f i c i a l  Use (ABU) d o c u m e n t a t i o n  

1 o c a t i o n s  

4 . 2  TANK RISER AND RISER FLANGE BONDING 

4 . 2 . 1  ENGINEERING TASKS 

T h i s  e n g i n e e r i n g  t a s k  p l a n  i n c l u d e s  gu idances  f o r  d e v e l o p i n g  a 
d e f i n i t i v e  d e s i g n  t o  i n s t a l l  bond ing  s t r a p s  and r i s e r  c o n n e c t i o n .  
I n s t a l l a t i o n  procedures  for d e f i n i t i v e  j o b  p l a n n i n g  w i l l  a l s o  be 
r e q u i r e d .  

4 . 2 . 2  INSTALLATION 

The t a n k  r i s e r  and r i s e r  f l a n g e  bond ing  d e s i g n  w i l l  r e q u i r e  a g round 
p e n e t r a t i n g  r a d a r  s u r v e y  p r i o r  t o  t h e  s t a r t  o f  t r e n c h i n g .  
S u b s t r u c t u r e s ,  c a b l e  and p i p i n g  w i t h i n  10 f e e t  o f  t h e  a r e a  o f  i n f l u e n c e  
w i l l  be conveyed t o  Mechan ica l  And I n s t r u m e n t  Systems f o r  a d d i t i o n  t o  
t h e  d r a w i n g s .  A w a l k  down i n  each f a r m  w i l l  be conducted  t o  i d e n t i f y  
hazards  and o b s t r u c t i o n s .  Tank F lange and t a n k  r i s e r  r e s i s t i v i t y  
measurements w i l l  be r e c o r d e d  t o  document t h e  f i n a l  r e a d i n g s .  The Lock 
and Tag Procedure  w i l l  be implemented by Tank Farm O p e r a t i o n s  b e f o r e  
s t a r t  o f  a i r  t e r m i n a l  i n s t a l l a t i o n  and d r i v i n g  ground r o d s .  LMHC 
P r o d u c t i o n  C o n t r o l  w i l l  be r e s p o n s i b l e  f o r  p l a n n i n g ,  p r o v i d i n g  person i n  
charge (P IC)  and c r a f t  c o n t r o l .  

4 . 2 . 3  DELIVERABLES 

D e t a i l  d e s i g n  d r a w i n g s  t h a t  conc ludes  p l a n  v iews o f  p o l e  l o c a t i o n s  

9 I n s t a l l a t i o n  procedures  

R e s i s t i v i t y  measurement p rocedures  

9 R e s i s t i v i t y  measurement r e p o r t  (Acceptance R e p o r t )  

9 A s - B u i l t  d r a w i n g s  

3 
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a Approved Acceptance f o r  B e n e f i c i a l  Use (ABU) documenta t ion  

5.0 VERIFICATION 

5 . 1  DESIGN REVIEWS 

Mechan ica l  And I n s t r u m e n t  Systems w i l l  conduc t  d e s i g n  r e v i e w s  o f  
f a c i l i t y  m o d i f i c a t i o n s  i n  accordance w i t h  t h e  procedures  and 
r e q u i r e m e n t s  o f  EP 4 .1 .  Des ign  i n  p r o g r e s s  r e v i e w s  w i l l  be i n f o r m a l  and 
as r e q u i r e d  t o  assure  compl iance w i t h  c o s t  and schedu le .  
r e v i e w s  (90%) f o r  each f a r m  w i l l  be conducted  p e r  EP 4 .1 .  Mechan ica l  
And I n s t r u m e n t  Systems w i l l  have o v e r a l l  r e s p o n s i b i l i t y  f o r  t h e  d e s i g n s .  

F i n a l  d e s i g n  

5 . 2  DRAWING CONTROL 

Mechan ica l  And I n s t r u m e n t  Systems d e s i g n  d r a w i n g s  w i l l  be p r e p a r e d  t o  
WHC EP 1.3,  EP 1.5, and SDC 1.3. New d r a w i n g s  w i l l  be i s s u e d  as H-14 
s e r i e s  d r a w i n g s ,  and e x i s t i n g  d r a w i n g s  w i l l  be m o d i f i e d  by ECN. FDNW 
Des ign  S e r v i c e s  w i l l  be r e s p o n s i b l e  f o r  d e s i g n  l a y o u t s  and check o f  a l l  
d r a w i n g s  i s s u e d  f o r  t h i s  t a s k .  

5 .3  EQUIPMENT CONTROL 

Mechan ica l  And I n s t r u m e n t  Systems has n o t  i d e n t i f i e d  any equipment t h a t  
r e q u i r e s  equipment c o n t r o l .  FDNW c o n s t r u c t i o n  w i l l  purchase,  s t o r e  and 
c o n t r o l  a l l  m a t e r i a l s  and measur ing  i n s t r u m e n t s  r e q u i r e d  t o  accompl ish  
t h e s e  t a s k s .  

5 .4  EQUIPMENT INSPECTION 

Mechan ica l  And I n s t r u m e n t  Systems has n o t  i d e n t i f i e d  any equipment t h a t  
r e q u i r e s  i n s p e c t i o n .  FDNW c o n s t r u c t i o n  w i l l  p r o v i d e  a l l  m a t e r i a l s  and 
measur ing  i n s t r u m e n t s  r e q u i r e d  t o  accompl ish  t h e s e  t a s k s .  

5 . 5  QUALIFICATION TESTING 

Mechan ica l  And I n s t r u m e n t  Systems has n o t  i d e n t i f i e d  any equipment t h a t  
r e q u i r e s  q u a l i f i c a t i o n  t e s t i n g .  FDNW c o n s t r u c t i o n  w i l l  c o n d u c t  and 
r e c o r d  r e s i s t i v i t y  measurements a t  each l i g h t  p o l e ,  r i s e r  and f l a n g e  
i d e n t i f i e d  i n  t h e  d e s i g n .  They w i l l  a l s o  be r e q u i r e d  t o  a s s i s t  i n  
g e t t i n g  t h e  work  accepted  f o r  b e n e f i c i a l  use (ABU). Work packages w i l l  
be t u r n e d  o v e r  t o  Tank Farm O p e r a t i o n s  p e r  t h e  ABU p r o c e d u r e .  
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6 .0  REPORTING REQUIREMENTS 

Mechan ica l  And I n s t r u m e n t  Systems w i l l  p r o v i d e  week ly  s t a t u s  r e p o r t s  t o  t h e  
program manager. S t a t u s  r e p o r t s  w i l l  r e p o r t  on p r o g r e s s  by work  breakdown; 
i d e n t i f y i n g  c o s t  and schedu le  v a r i a n c e s  and r e c o v e r y  p l a n s  f o r  a c t i v i t i e s  
w i t h i n  t h e  scope o f  t h i s  p l a n n i n g  document. Progress  w i l l  be r e p o r t e d  as a 
p e r c e n t  comple te  based on assessments by t a s k s  e n g i n e e r s .  Mechan ica l  And 
I n s t r u m e n t  Systems w i l l  conduc t  p r o g r e s s  meet ings  t o  d i s c u s s  and r e s o l v e  
i s s u e s  i m p a c t i n g  p r o g r e s s .  M e e t i n g  m i n u t e s  document ing  d e c i s i o n s  commitments, 
and a c t i o n  i t e m s  w i l l  be d i s t r i b u t e d  t o  t h e  program manager. 

Mechan ica l  And I n s t r u m e n t  Systems w i l l  o b t a i n  t h e  r e q u i r e d  a p p r o v a l  f o r  a l l  
p r o j e c t  d o c u m e n t a t i o n  i n  accordance w i t h  WHC procedures  EP 1.7. Mechan ica l  
And I n s t r u m e n t  Systems w i l l  i n c l u d e ,  ( a s  r e q u i r e d )  Tank Farm O p e r a t i o n s ,  
Q u a l i t y  Assurance, S a f e t y ,  and Env i ronmenta l  f o r  t h e  r e l e a s e  o f  H-14 s e r i e s  
d e s i g n  d r a w i n g s  and s p e c i f i c a t i o n s .  

7.0 ORGANIZATION 

Tank Farm E n g i n e e r i n g  & O p e r a t i o n s  a r e  t h e  customer and user. Mechan ica l  And 
I n s t r u m e n t  Systems i s  r e s p o n s i b l e  f o r  o v e r a l l  p r o j e c t  d i r e c t i o n .  Mechan ica l  
And I n s t r u m e n t  Systems w i l l  be t h e  l e a d  e n g i n e e r i n g  o r g a n i z a t i o n  f o r  
a c t i v i t i e s  d e s c r i b e d  i n  t h i s  document. 

8.0 SCHEDULE 

A d e t a i l e d  p r o j e c t  s c h e d u l e  i s  a t t a c h e d  i n  Appendix C .  Mechan ica l  And 
I n s t r u m e n t  Systems w i l l  t r a c k  and s t a t u s  p r o g r e s s  t o  t h i s  schedu le .  FDNW w i l l  
be r e s p o n s i b l e  f o r  d e s i g n  s u p p o r t  s e r v i c e s  and c o n s t r u c t i o n  a c t i v i t i e s  as 
i d e n t i f i e d  b y  t h i s  schedu le .  P r o d u c t i o n  C o n t r o l  w i l l  p r e p a r e  j o b  packages and 
p l a n n i n g  s u p p o r t .  M a j o r  P l a n t  Ma in tenance w i l l  p r o v i d e  a P I C  t o  d i r e c t  FDNW 
c o n s t r u c t i o n  f o r c e s  and LMHC o p e r a t i o n  and main tenance c r a f t s  as i d e n t i f i e d  by 
t h e  i n c l u d e d  schedu le .  

9 . 0  COST 

Cost  e s t i m a t e s  f o r  d e t a i l  d e s i g n  and c o n s t r u c t i o n  a r e  a t t a c h e d  i n  Appendix D. 

10.0 PROJECT QUALITY ASSURANCE 

D e f i n i t i v e  d e s i g n  a c t i v i t i e s  w i l l  comply w i t h  t h e  r e q u i r e m e n t s  s p e c i f i e d  i n  
documents WHC-CM-4-2 and Q u a l i t y  Assurance o r d e r s  i n  10CFR-830.120. 

11.0 DESIGN ASSUMPTIONS 

The i n s t a l l a t i o n  e f f o r t s  f o r  t h e  l i g h t  p o l e  a i r  t e r m i n a l s  and b o n d i n g  t a s k  
w i l l  be i n i t i a t e d  no l a t e r  t h a n  January  31, 1997. S t a r t  o f  d e s i g n  l a t e r  t h a n  
t h i s  d a t e  c o u l d  i m p a c t  t h e  schedu led  September 1, 1997 c o m p l e t i o n  d a t e .  
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The f o l l o w i n g  assumpt ion  have been made: 

- Expense f u n d i n g  w i l l  be p r o v i d e d  as r e q u i r e d  t o  s u p p o r t  d e f i n i t i v e  
d e s i g n .  

p r o j e c t  has been e s t a b l i s h e d  and w i l l  n o t  change. 

be low grade.  

schedu le .  

- The F u n c t i o n a l  Requirements and T e c h n i c a l  C r i t e r i a  f o r  t h i s  

- Tank Farm O p e r a t i o n s  w i l l  accept  bond ing  c a b l e s  b u r i e d  6 i n c h e s  

- Ground p e n e t r a t i n g  r a d a r  scans w i l l  be per fo rmed p e r  p r o j e c t  

- C o n s t r u c t i o n  w i l l  m a i n t a i n  r e d  l i n e  marked d r a w i n g s  f o r  A S - B u i l t  
d r a w i n g s .  

O p e r a t i o n s  w i l l  p r o v i d e  access t o  t a n k  f a r m  l i g h t  p o l e s  and t a n k  
r i s e r s  p e r  p r o j e c t  schedu le .  

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

- 

- O b s t a c l e s  and o b s t r u c t i o n s  w i l l  n o t  r e q u i r e  undue p l a n n i n g  and 
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APPENDIX A 

FUNCTIONAL REQUIREMENT AND TECHNICAL CRITERIA 

1.0 SCOOPE 

1.1 PROJECT OVERVIEW 

The F u n c t i o n a l  Requirement And T e c h n i c a l  C r i t e r i a  f o r  t h e  Tank 
Farm L i g h t n i n g  M i t i g a t i o n  System i s  i n  response t o  a d e f e n s e - i n -  
d e p t h  c o n t r o l s  f o r  l i g h t n i n g  as an a c c i d e n t  i n i t i a t o r  i d e n t i f i e d  
i n  t h e  E v a l u a t i o n  o f  Hazards t o  Tank Farm F a c i l i t i e s  From 
L i g h t n i n g  S t r i k e s ;  WHC-SD-WM-SARR-027. 

1.2 DOCUMENT OVERVIEW 

T h i s  r e q u i r e m e n t s  and c r i t e r i a  document s p e c i f i c a l l y  d e f i n e s  
per fo rmance r e q u i r e m e n t s ,  t e c h n i c a l  c r i t e r i a  and d e l i v e r a b l e s  f o r  
t h e  l i g h t  p o l e s  g r o u n d i n g  and t a n k  r i s e r  bond ing .  
i n  c o m b i n a t i o n  w i t h  t h i s  document w i l l  be used t o  c o n t r o l  t h e  c o s t  
and s c h e d u l e  f o r  t h i s  t a s k .  
a c t i v i t i e s  a r e  p r o v i d e d  h e r e ,  i n  t h e  S i n g l e  S h e l l  Tanks L i g h t n i n g  
Hazard Remedia t ion  Summary; WHC-SD-WM-ER-604. 

The t a s k  p l a n  

The b a s i s  f o r  t h e  d e f i n i t i v e  d e s i g n  

2.0 APPLICABLE DOCUMENTS 

Codes, s t a n d a r d s ,  and o t h e r  documents a p p l i c a b l e  t o  t h i s  p rogram a r e  
l i s t e d  be low.  

2.1 DESIGN STANDARDS 

I n s t a l l a t i o n  O f  L i g h t n i n g  P r o t e c t i o n  Systems (NFPA 780-1996) 

2 .2  GOVERNMENT DOCUMENTS 

E v a l u a t i o n  o f  Hazards t o  Tank Farm F a c i l i t i e s  From L i g h t n i n g  
S t r i k e s ;  WHC-SD-WM-SARR-027. 
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S i n g l e - S h e l l  Tanks R i s e r  R e s i s t a n c e  t o  Ground T e s t  Repor t ;  
WHC-SD-WM-TR-034, R e v i s i o n  0; 

WHC-SO-WM-ER-604, R e v i s i o n  0; 
S i n g l e - S h e l l  Tanks L i g h t n i n g  Hazard Remedia t ion  Summary; 

B a s i s  f o r  I n t e r m  O p e r a t i o n ,  WHC-SD-WM-810-001. 

3 .0  PROJECT FUNCTIONS AND REQUIREMENTS 

3.1 PERFORMANCE CHARACTERISTICS 

I n s t a l l a t i o n  o f  a i r  t e r m i n a l s  and t a n k  r i s e r  b o n d i n g  w i l l  r e q u i r e  
g round r o d s - t o - e a r t h  and r i s e r - t o - r i s e r  r e s i s t i v i t y  measurements. 
The r e c o r d e d  measurements w i l l  s e r v e  as t h e  ATP and document t h e  
f i n a l  r e a d i n g s .  

3 .1.1 DESIGN REQUIREMENTS 

M o d i f i c a t i o n s  t o  t h e  l i g h t  p o l e  g r o u n d i n g  and t a n k  r i s e r  b o n d i n g  
i n  t h e  t a n k  f a r m  w i l l  comply w i t h  t h e  s t a n d a r d  d e s i g n  p r o v i d e d  i n  
I n s t a l l a t i o n  O f  L i g h t n i n g  P r o t e c t i o n  Systems; NFPA 780-1996. 

The l i g h t n i n g  p r o t e c t i o n  system s h a l l  be des igned t o  c a p t u r e  and 
a r r e s t  l i g h t i n g  s t r o k e s  t h a t  o c c u r  i n  t h e  t a n k  f a r m s .  L i g h t n i n g  
p r o t e c t i o n  equipment t h a t  p r o t r u d e s  above t h e  e x i s t i n g  t a n k  f a r m  
equipment s h a l l  n o t  i n t e r f e r e  w i t h  o p e r a t i o n s  and main tenances .  
T y p i c a l  ske tches  a r e  p r o v i d e d  i n  Appendix E. 

3 .1 .2  PHYSICAL CHARACTERISTICS 

The l i g h t n i n g  m i t i g a t i o n  c o n s i s t s  o f  a i r  t e r m i n a l s  w i t h  down 
c o n d u c t o r s  and n o t  more t h a n  two 10 f o o t  g round r o d s  i n s t a l l e d  on 
e x i s t i n g  l i g h t  p o l e s  i n  t h e  t a n k  fa rms.  The a i r  t e r m i n a l s  and 
ground r o d s  d e s i g n  s h a l l  comply w i t h  t h e  r e q u i r e m e n t  i n  NFPA 780. 

R i s e r  bond ing  w i l l  c o n s i s t  o f  t h e  i n s t a l l i n g  bond ing  s t r a p s  around 
t h e  f l a n g e s .  A c o n n e c t i o n  o f  a g r o u n d i n g  c a b l e  i n s t a l l e d  between 
r i s e r s  w i l l  a l s o  be u t i l i z e d .  A d d i t i o n a l l y  t h e r e  a r e  s e v e r a l  
o t h e r  o p t i o n s  a v a i l a b l e  (see sketches  i n  t h e  A p p e n d i x ) .  

3.1.3 PROJECT QUALITY FACTOR 

L i g h t n i n g  m i t i g a t i o n  i s  c l a s s i f i e d  "Defense- in -Depth  C o n t r o l s  p e r  
t h e  B a s i s  f o r  I n t e r m  O p e r a t i o n ,  WHC-SO-WM-610-001, T a b l e  
5.3.2.23.2-2 
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3.1.4 ENVIRONMENTAL CONDITIONS 

The l i g h t n i n g  p r o t e c t i o n  systems s h a l l  be c o n v e n t i o n a l  t y p e s ,  
c o n s t r u c t e d  u s i n g  m a t e r i a l s  approved f o r  t h e  f o l l o w i n g  
Env i ronmenta l  C o n d i t i o n s :  

Tempera ture  range:  -20 t o  t 1 2 0  ' F 
H u m i d i t y  range:  10 t o  100 % 
E l e v a t i o n  above sea  l e v e l :  550 k 50 f e e t  
P r e c i p i t a t i o n :  r a i n ,  snow, s l e e t  
Wind b lown m a t e r i a l s :  sand, d i r t ,  d u s t  
Wind: 75 MPH 

3 .3  DESIGN AND CONSTRUCl 

3 . 3 . 1  MATERIALS 

Standard ,  commercial  m a t e r i a l s  w i l l  be used i n c l u d i n g  a i r  
t e r m i n a l s ,  c a b l e s ,  g round r o d s ,  and m i s c e l l a n e o u s  f a s t e n e r s .  

3.3.2 WORKMANSHIP 

S t a n d a r d  workmanship i s  r e q u i r e d .  

3.3.3 NAMEPLATES AND PRODUCT MARKINGS 

There  a r e  no s p e c i a l  r e q u i r e m e n t s  f o r  namepla tes  and p r o d u c t  
m a r k i n g s .  I f  equipment i s  UL l i s t e d  o r  FM r a t e d ,  normal c a u t i o n s  
s h o u l d  be t a k e n  t o  p r o t e c t  t h e  l a b e l l i n g .  

3 .3 .4  INTERCHANGEABILITY 

Not  a p p l i c a b l e .  

3 .3 .5  SAFETY 

Normal i n d u s t r i a l  s a f e t y  p r a c t i c e s  w i l l  be used d u r i n g  
i n s t a l l a t i o n .  The c a b l e s  w i l l  be b u r i e d  s o  as  t o  p r e c l u d e  a 
t r i p p i n g  h a z a r d  o r  a concern  t h a t  t h e  energy  f r o m  a l i g h t n i n g  
s t r i k e  wou ld  p r e s e n t  a h a z a r d  t o  p e r s o n n e l  w o r k i n g  i n  t h e  fa rms.  
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3.3.6 HUMAN ENGINEERING 

S i n c e  t h e r e  a r e  few human i n t e r a c t i o n s  w i t h  t h e  l i g h t n i n g  
m i t i g a t i o n  system, t h e r e  a r e  few human e n g i n e e r i n g  i s s u e s .  Once 
i n s t a l l e d ,  t h e  a i r  t e r m i n a l s  a r e  p a s s i v e .  

3.3.7 NUCLEAR CONTROL 

S i n c e  t h e  work  i s  c o m p l e t e l y  e x t e r n a l  t o  t h e  t a n k s ,  n u c l e a r  
c o n t r o l s  w i l l  n o t  be a f f e c t e d .  

3 . 3 . 8  SECURITY 

There  a r e  no s e c u r i t y  a s p e c t s  o f  t h e  work.  The work w i l l  be 
accompl ished by i n d i v i d u a l s  who have been c l e a r e d  f o r  access t o  
t h e  t a n k  fa rms.  

3 .3 .9  GOVERNMENT FURNISHED PROPERTY 

The work  w i l l  be  done on t h e  H a n f o r d  s i t e  i n  t h e  t a n k  fa rms,  w h i c h  
i s  a government owned s i t e .  The m a t e r i a l  ( a i r  t e r m i n a l s ,  c a b l i n g ,  
g round r o d s ,  washers,  screws, e t c . )  w i l l  be p r o c u r e d  and i n s t a l l e d  
and t u r n e d  o v e r  t o  t h e  government.  

3 .3 .10  COMPUTER RESOURCE CAPACITY 

Not  A p p l i c a b l e  

3 . 4  INFORMATION 

D e l i v e r a b l e s  

The d e l i v e r a b l e s  have been i d e n t i f i e d  i n  S e c t i o n s  4.1.3 and 4.2.3 
o f  t h e  E n g i n e e r i n g  Work P l a n .  

3.5 LOGISTICS 

A i r  Termina l  s 

No s p e c i a l  r e q u i r e m e n t s .  The m a t e r i a l s  a r e  c o m m e r c i a l l y  
a v a i l a b l e ,  e s s e n t i a l l y  o f f - t h e - s h e l f .  The work  can be done a t  any 
t i m e  d u r i n g  d a y l i g h t ,  weather  p e r m i t t i n g .  
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R i s e r  Bond ing  

L o g i s t i c s  a r e  r e q u i r e d .  The work has t o  be c o o r d i n a t e d  w i t h  
O p e r a t i o n s  t o  a s s u r e  t h a t  l o c k \ t a g  p r o c e d u r e s  can be done, p e r  t h e  
Schedule,  weather  p e r m i t t i n g .  

3.6 ' PERSONNEL AND TRAINING 

3 . 6 . 1  PERSONNEL 

Personne l  i n v o l v e d  i n  t h e  d e s i g n  and c o n s t r u c t i o n  w i l l  be 
employees o f  t h e  P r o j e c t  H a n f o r d  companies.  

3 .6 .2  TRAINING 

The t a s k s  a r e  w i t h i n  t h e  s k i l l - o f - t h e - t r a d e  u s i n g  normal 
commercial  equipment and d e s i g n .  Once t h e  equipment i s  i n s t a l l e d ,  
i t  i s  p a s s i v e .  No t r a i n i n g  f o r  t h e  o p e r a t o r s  and mechanics i s  
r e q u i r e d .  

3 . 7  CHARACTERISTIC OF SUBORDINATE ELEMENTS 

Not A p p l i c a b l e .  

3.8 PROCEDURE 

Not a p p l  i cab1 e .  

3.9 QUALIFICATION 

Not a p p l i c a b l e .  

4 .0  QUALITY ASSURANCE PROVISIONS 

D e f i n i t i v e  d e s i g n  a c t i v i t i e s  w i l l  comply w i t h  t h e  r e q u i r e m e n t s  s p e c i f i e d  
i n  document WHC-CM-4-2 QA Manual.  

4 .1  RESPONSIBILITY FOR VERIFICATION 

The P I C  w i l l  be r e s p o n s i b l e  f o r  r e s i s t i v i t y  measur ing  and 
r e c o r d i n g .  
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4 .2  SPECIAL TEST AND EXAMINATION 

The m a t e r i a l s  do n o t  have mechanica l  o r  e l e c t r i c a l  components, no 
s p e c i a l  t e s t i n g  and examina t ion  a r e  r e q u i r e d  f o r  i n s t a l l a t i o n .  

4.3 REQUIREMENT CROSS REFERENCE 

Not  app l  i cab1 e. 

5.0 PREPARATION FOR DELIVERY 

S i n c e  t h e  m a t e r i a l s  a r e  commerc ia l l y  a v a i l a b l e  and des igned  f o r  use i n  
t h e  env i ronmen t ,  no s p e c i a l  p r e p a r a t i o n s  a r e  r e q u i r e d  f o r  d e l i v e r y .  

6 .0  NOTES 

6 .1  INTENDED USE 

The l i g h t n i n g  m i t i g a t i o n  equipment  i s  b e i n g  i n s t a l l e d  t o  promote 
t h e  d i s s i p a t i o n  o f  l i g h t n i n g  energy o u t s i d e  o f  t h e  waste m a t e r i a l  
s t o r e d  i n  t h e  underground s i n g l e - s h e l l  t a n k s .  

6.1.1 MISSION 

The m i s s i o n  o f  t h e  e f f o r t  i s  t o  reduce  t h e  p r o b a b i l i t y  t h a t  a 
l i g h t n i n g  s t r i k e  i n  t h e  t a n k  farms can a d v e r s e l y  a f f e c t  t h e  waste 
s t o r e d  i n  t h e  t a n k s .  T h i s  system may p r o v i d e  some pe rsonne l  
p r o t e c t i o n  i n  t h e  farms when l i g h t n i n g  o c c u r s .  

6.1.2 HAZARDS 

There a r e  no hazards a s s o c i a t e d  w i t h  t h e  i n s t a l l a t i o n  o f  t h e  
equipment  a f f e c t i n g  t h e  t a n k  waste.  Normal c o n s t r u c t i o n  
t e c h n i q u e s  w i l l  be used. 

12 
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APPENDIX B PROJECT ORGANIZATION 
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APPENDIX C PROJECT SCHEDULE 
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I C F  K A I S E R  H A N F O R D  
Y E S T I N G I O U S E  H A N f O R D  C O M P A N Y  
J O B  NO.  E 2 3 4 9 4 / F 6 E B L 4  
F I L E  N O .  1 9 7 8 S A A l  

**  I E S T  - l N T E R A C T l V E  E S T I M A T I N G  **  
L I G H T N I N G  M I T I G A T I O N  

D O E - R O l  - P R O J E C T  C O S T  S U M M A R Y  
S T U D Y  ( R o n )  

C O S T  
C O D E  D E S C R I P T I O N  _ _ _ _ -  _____Ei..__ _ _ _ _ _  _ _ _ _ _  - - E l . E . i . = S l i . . ~ E = = . I - - E l  

000  E N G I N E E R I N G  

( A D J U S T E D  TO W E E T  D O E  5 1 0 0 . 4 )  

0 5  0 C O N S T R U C T I O N  M A N A G E M E N T  

( A D J U S T E D  T O  M E E T  D O E  5 1 0 0 . 4 )  

706 E L E C T R I C A L  

( A D J U S T E D  T O  M E E T  D O E  5 1 0 0 . 4 )  

P R O J E C T  T O T A L  

P A G E  1 O F  7 
D A T E  0 5 / 0 1 / 9 6  1 1 : 2 6 : 2 5  
BY D E A  

E S C A L A T E D  C O N T I N G E N C Y  T O T A L  
T O T A L  C O S T  x T O T A L  D O L L A R S  
=========== . ..i=i=ii.=l i=il=.ii=ii 

61,000 20 1 2 , 0 0 0  73,000 

- 1 , O D O  - 2 . 0 0 0  . 3,000 

2 1 . 0 0 0  30 6,000 27,000 

- 1 , 0 0 0  4 . 0 0 0  3,000 

191.000 3 0  5 7 , 0 0 0  2 4 8 , 0 0 0  

- 1 , 0 0 0  3 , 0 0 0  2 , 0 0 0  

i_SE=_E. l___i l . I IS. .==~=-- - - - - - -  _ _ _ _ _ _ _ _  E . . . i . l i i S i L . . E . i .  

2 7 0 , 0 0 0  2 8  8 0 . 0 0 0  3 5 0 , 0 0 0  
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I C F  K A I S E R  H A N F O R O  
Y E S T I N G H O U S E  H A W F O R D  C O M P A N Y  
J O B  NO.  E 2 3 4 9 4 / F 6 E 8 L 4  
F I L E  NO.  Y978SAA1 

1 2 1 0 0 0  E N G I N E E R I N G  
1 2 2 0 0 0  I N S P E C T I O N  

S U B T O T A L  1 2  E N G I N E E R I N G / I N S P E C T I O N  

S U B T O T A L  1 E N G I N E E R I N G  

3 1 0 0 0 1  I C F K H  U T I L I T I E S  
3 1 0 0 0 2  I C F K H  C O N S T R U C T I O N  F O R C E S  
3 1 7 7 2 0  C F  S U P P O R T  

S U B T O T A L  3 1  F A  C O N S T - O N S I T E  E / C  

S U B T O T A L  3 C O N S T R U C T I O N  

P R O J E C T  T O T A L  

* *  I E S T  - I N T E R A C T I V E  E S T l H A T l N G  * *  
L I G H T N I N G  M I T I G A T I O N  

D O E - R O 2  - U O R K  B R E A K O O Y N  S T R U C T U R E  S U M M A R Y  
S T U D Y  ( R O M )  

P A G E  2 O F  7 
D A T E  0 5 / 0 1 / 9 6  0 8 : 3 4 : 4 0  
B Y  D E A  

E S T I M A T E  
S U B T O T A L  - - - - - - - - - - - - - - - - 

2 7 2 0 0  

2 7 2 0 0  

2 0 9 5 1  
1 2 9 7 5  

3 3 9 2 6  

6 1 1 2 6  

2 8 2 9 9  
1 6 2 4 0 5  

2 0 6 8 0  

2 1 1 3 8 4  

2 1 1 3 8 4  

0 2 0 9 5 1  0 . O b  0 2 0 9 5 1  2 0  4 1 9 0  25'11 
0 1 2 9 7 5  0 . 0 0  0 1 2 9 7 5  2 0  2 5 9 5  

0 3 3 9 2 6  0 . 0 0  0 3 3 9 2 6  2 0  6 7 8 5  I..-. I 

0 6 1 1 2 6  0 . 0 0  0 6 1 1 2 6  2 0  1 2 2 2 5  7 3 3 5 1  

0 2 8 2 9 9  0 . 0 0  0 2 8 2 9 9  3 0  8 4 9 0  3 6 7 8 9  
0 1 6 2 4 0 5  0 . 0 0  0 1 6 2 4 0 5  3 0  4 8 7 2 2  2 1 1 1 2 7  
0 2 0 6 8 0  0 . 0 0  0 2 0 6 8 0  3 0  6 2 0 4  2 6 8 8 4  

0 2 1 1 3 8 4  0 . 0 0  0 2 1 1 3 8 4  3 0  6 3 4 1 6  2 7 4 8 0 0  

0 2 1 1 3 8 4  0 . 0 0  0 2 1 1 3 8 4  3 0  6 3 4 1 6  2 7 4 8 0 0  
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I C F  K A I S E R  H A N F O R D  
W E S T I N G H O U S E  H A N F O R O  C O M P A N Y  
J O B  NO.  E 2 3 4 9 4 / F 6 E B L 4  
F I L E  NO.  Y 9 7 B S A A l  

* *  I E S T  - I N T E R A C T I V E  E S T I M A T I N G  * *  
L I G H T N I N G  M I T I G A T I O N  

S T U D Y  ( R O M )  
D O E - R O 3  - E S T I M A T E  B A S I S  S H E E T  

5 .  

6. 

7. 

P A G E  3 O F  7 
D A T E  0 5 / 0 1 / 9 6  15 :21 :39  
B Y  O C A  

D O C U M E N T S  A N 0  D R A W I N G S  

D O C U M E N T S :  W O R K  S C O P E  D E S C R I P T I O N  P R O V I D E D  B Y  J I M  2 A C H / U H C ;  A N D  C A T A L O G  C U T  S H E E T S  FOR I N S T A L L A T I O N  M A T E R I A L .  

D R A W I N G S :  S K E T C H  - A I R  T E R M I N A L  M O U N T E D  O N  UOOD P O L E  D E T A I L S  

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

S K E T C H  - G R O U N D  G R I D  I N S T A L L A T I O N  D E T A I L S  

M A T E R I A L  P R I C E S  

U N I T  C O S T S  R E P R E S E N T  C U R R E N T  P R I C E S  F O R  S P E C I F I E D  U A T E R I A L .  V E N D O R  I N F O R M A T I O N  W A S  O B T A I N E D  F O R  T H E  F O L L O W I N G  I T E M S :  
P R I C I N G  F O R  L I G H T N I N G  P R O T E C I O N  M A T E R I A L  O U O T E O  B Y  G E M  E L E C T R I C A L  S A L E S  A T  ( 2 0 6 )  7 6 3 - 4 0 1 0 .  

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  __- - - - - - - - - - - - -  

L A B O R  R A T E S  

A . )  I C F - K H  H O U R L Y  R A T E S  A R E  B A S E D  O N  T H E  1996 F I S C A L  Y E A R  B U D G E T  L l O U l O A T I D U  R A T E S  A S  I S S U E D  B Y  K E H  F I N A N C E  
_ _ _ _ _ _ _ - - - -  - - - -_- - - - - -  

( E F F E C T I V E  0 3 - 1 1 - 9 6 ) .  S E E  A L S O  T H E  F Y  1995 P L A N N I N G  R A T E S  ( R E P O R T  B G H B 7 0 1 2 ) .  
E . )  B A S E  C R A F T  R A T E S  A R E  A S  ISSUED B Y  K E H  F I N A N C E  ( E F F E C T I V E  0 3 - 1 1 - 9 6 ) .  R A T E S  INCLUDE FRINGE B E N E F I T S ,  L A B O R  I N S U R A N C E ,  T A X E S  

A N D  T R A V E L  W H E R E  A P P L I C A B L E ,  P E R  H A N F O R O  S I T E  S T A B I L I Z A T I O N  A G R E E M E N T .  A P P E N D I X  A ( E F F E C T I V E  0 9 - 0 6 - 9 4 ) .  
S E E  H A N F O R O  S O F T  R E P O R T I N G ,  F D S  B U D G E T  G U I D E L I N E  H A N D B O O K ,  S E C T I O N  2 - C O M P A N Y  I N F O R M A T I O N .  F Y  1 9 9 5  P L A N N I N G  R A T E S .  

G E N E R A L  R E ~ U I R E M E N T S / T E C H N I C A L  S E R V I C E S / O V E R H E A O S  

A . )  O N S I T E  C O N S T R U C T I O N  F O R C E S  G E N E R A L  R E Q U I R E M E N T S ,  T E C H N I C A L  S E R V I C E S  A N D  C R A F T  O V E R H E A D  C O S T S  A R E  I N C L U D E D  A S  A 
________________________________________---------  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

C O M P O S I T E  P E R C E N T A G E  B A S E D  O N  T H E  I C F - K H  E S T I M A T I N G  F A C T O R ,  R E V I S I O N  1 ,  F Y 9 6 .  D A T E D  0 3 / 0 8 / 9 6 .  T H E  T O T A L  C O M P O S I T E  
P E R C E N T A G E  A P P L I E D  T O  O N S I T E  C O N S T R U C T I O N  F O R C E S  L A B O R ,  F O R  T H I S  P R O J E C T ,  IS 5 2 %  F O R  S H O P  W O R K  A N 0  5 2 %  F O R  F I E L D  WORK,  
W H I C H  IS R E F L E C T E D  I N  T H E  " O H L P / B & I "  C O L U M N  O F  T H E  E S T I M A T E  D E T A I L .  

E S C A L A T I O N  

E S C A L A T I O N  P E R C E N T A G E S  U E R E  N O T  U S E 0  S I N C E  A S C H E D U L E  U A S  N O T  P R O V I D E D .  

R O U N D I N G  

U . S .  D E P A R T M E N T  O F  E N E R G Y  - O D E  O R D E R  5100.4  P A G E  1 - 3 2  S U B P A R A G R A P H  ( M ) .  R E P U I R E S  R O U N D I N G  O F  A L L  G E N E R A L  P L A N T  P R O J E C T S  
( G P P ' S )  A N D  L I N E  I T E M  ( 1 1 )  C O S T  E S T I M A T E S .  R E F E R E N C E :  D O E  5100.4.  F I G U R E  1 - 1 1 ,  D A T E D  1 0 - 3 1 - 8 4 .  

=E===...== 

D = = = = E i i . . i 5 D = E = = = = = _ .  

R E M A R K S  

A . )  T H E  E S T I M A T E  IS B A S E D  O N  A N O W - S A F E T Y  C L A S S  D E F I N I T I V E  D E S I G N  B E I N G  P R O V I D E D  B Y  I C F K H  F O R  I N S T A L L A T I O N .  O N E  E C N  W I L L  B E  
- - - - - - - - - - - - - - 

P R E P A R E D  T O  P R O V I D E  A L L  I N S T A L L A T I O N  D E T A I L S .  D E S I G N  U l L L  B E  B A S E D  O N  N F P A  780,  C L A S S  I I ,  F O R  I N S T A L L A T I O N S  O N  P O L E S  H I G H E R  
T H A N  7 5 F 1  T A L L . T H I S  E F F O R T  U l L L  N O T  I N C L U D E  U P D A T I N G  A N Y  A F F E C T E D  D R A W I N G S .  

A C C E P T A N C E  P E R F O R M I N G  O V E R S I G H T  I N S P E C T I O N S .  

O F  W H I C H  A R E  L O C A T E D  I N S I D E  T H E  T A N K  F A R M  F E N C E S .  

T O  E X I S T I N G  M E T A L  A N 0  F I X T U R E S  IS I N C L U D E D .  

8 . )  T H E  E b l  F O R  T H E  E S T I M A T E  IS B A S E D  ON T H E  G R O U N D  G R I D  T E S T I N G  B E I N G  P E R F O R M E D  B Y  A P R I V A T E  T E S T I N G  F I R U ,  U l T H  I C F K H ' S  

C . )  T H E  E S T I M A T E  A S S U M E S  A S T A N D A R D  A I R  T E R M I N A L ,  DOWN C O N D U C T O R ,  A N D  G R O U N D  T E R M I N A L  I N S T A L L A T I O N  F O R  4 4 E A  T Y P I C A L  P O L E S ,  A L L  

0 . )  T H E  E S T I M A T E  I S  B A S E D  ON I C F K H  U T I L I T I E S  P E R F O R M I N G  T H E  I N S T A L L A T I O N  O F  T H E  A I R  T E R M I N A L S  O N  E X I S T I N G  WOOD P O L E S .  B O N D I N G  

E . )  T H E  E S T I M A T E  I S  B A S E D  ON I C F K H  C O N S T R U C T I O N  F O R C E S  I N S T A L L I N G  T H E  G R O U N D  G R I D .  
F . )  T H E  E S T I M A T E  D O E S  N O T  I N C L U D E  T H E  H A N D L I N G  OR D I S P O S A L  O F  H A Z A R D O U S / C O N T A M l N A T E D  M A T E R I A L S .  
G.) T H E  E S T I M A T E  D O E S  N O T  I N C L U D E  A N Y  WHC P R O J E C T  M A N A G E M E N T ,  I N T E G R A T I O N .  O R  O T H E R  P R O J E C T  C O S T S .  
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I C F  K A I S E R  H A N F O R O  
U E S T I N G H O U S E  H A N F O R O  C O M P A N Y  
J O B  NO.  E 2 3 4 9 4 / F 6 E 8 L 4  

* *  I E S T  - I N T E R A C T I V E  E S T I M A T I N G  * *  
L I G H T N I N G  M I  T I  G A T  I O N  

S T U D Y  ( R O M )  
D O E - R O 4  - C O S T  C O D E  A C C O U N T  S U M M A R Y  

P A G E  4 O F  7 
D A T E  0 5 / 0 1 / 9 6  0 8 : 3 4 : 4 3  
B Y  O E A  

F I L E  NO.  1 9 7 8 S A A l  

000 E N G I N E E R I N G  

0 . 0 0  0 2 7 2 0 0  2 0  5 4 4 0  
0 . 0 0  0 2 0 9 5 1  2 0  4 1 9 0  

0 2 5 9 5  1 2 9 7 5  2 0  0 . 0 0  

0 . 0 0  0 6 1 1 2 6  2 0  1 2 2 2 5  

3 2 6 4 0  
2 5 1 4 1  
3 1  

# .  

1 1 0 0 0 0  O E F I N I T I V E  D E S I G N  
1 2 1 0 0 0  E N G I N E E R I N G  
1 2 2 0 0 0  I N S P E C T I O N  

2 7 2 0 0  
2 0 9 5 1  
1 2 9 7 5  

6 1 1 2 6  

2 7 2 0 0  
2 0 9 5 1  
1 2 9 7 5  

6 1 1 2 6  T O T A L  0 0 0  E N G I N E E R I N G  

0 5 0  C O N S T R U C T I O N  M A N A G E M E N T  

3 1 7 7 2 0  C F  S U P P O R T  

T O T A L  0 5 0  C O N S T R U C T  I O N  M A N A G E M E N T  

2 0 6 8 0  

2 0 6 8 0  

0 

0 

2 0 6 8 0  

2 0 6 8 0  

0 . 0 0  0 2 0 6 8 0  3 0  6 2 0 4  

0 . 0 0  0 2 0 6 8 0  3 0  6 2 0 4  

2 6 8 8 4  

2 6 8 8 4  

7 0 6  E L E C T R I C A L  

3 1 0 0 0 1  I C F K H  U T I L I T I E S  
3 1 0 0 0 2  I C F K H  C O N S T R U C T I O N  F O R C E S  

T O T A L  7 0 6  E L E C T R I C A L  

2 8 2 9 9  
1 6 2 4 0 5  

1 9 0 7 0 4  

2 8 2 9 9  
1 6 2 4 0 5  

1 9 0 7 0 4  

0 . 0 0  0 2 8 2 9 9  3 0  8 4 9 0  
0 . 0 0  0 1 6 2 4 0 5  3 0  4 8 7 2 2  

0 . 0 0  0 1 9 0 7 0 4  3 0  5 7 2 1 2  

3 6 7 8 9  
2 1 1 1 2 7  

2 4 7 9 1 6  

P R O J E C T  T O T A L  



HNF-SD-WM-WP-339; Rev. 0 

I C F  K A I S E R  H A N F O R D  
W E S T I N G H O U S E  H A N F O R D  C O M P A N Y  
J O B  NO. E 2 3 4 9 4 / F 6 E 8 1 4  
F I L E  NO.  Y 9 7 8 S A A l  

* *  I E S T  - I N T E R A C T I V E  E S T I M A T I N G  * *  
L I G H T N I N G  M I T I G A T I O N  

D O E - R O S  - E S T I M A T E  S U M M A R Y  B Y  C S I  D I V I S I O N  
S T U D Y  ( R O M )  

P A G E  5 O F  7 
D A T E  0 5 / 0 1 / 9 6  0 8 : 3 4 : 4 4  
B Y  D E I  

E N G I N E E R I N G  

3 1  E L E C T R I C A L  
4 0  P R O J E C T  M A N A G E R  
4 4  A C C E P T N C E  I N S P E C T I O N  

T O T A L  E N G I N E E R I N G  

C O N S T R U C T I O N  

16 E L E C T R I C A L  

T O T A L  C O N S T R U C T I O N  

P R O J E C T  T O T A L  

373 19 
10832 
1 2 9 7 5  

61.126 

2 1 1 3 8 4  

211,384 

3 7 3 1 9  0.00 
1 0 8 3 2  0 . 0 0  
1 2 9 7 5  0 .00  

6 1 , 1 2 6  0.00 

0 2 1 1 3 8 4  0 .00 

0 
2 1 1 . 3 8 4  0 . 0 0  

37319 2 0  7 4 6 4  4 4 7 8 3  
1 0 8 3 2  20 2 1 6 6  1 2 9 9 8  
1 2 9 7 5  20  2 5 9 5  1 ~ ~ 7 0  

61,126 20 7 3 . - -  I 
1 2 , 2 2 5  

0 2 1 1 3 8 4  3 0  6 3 4 1 6  2 7 4 8 0 0  

0 6 3 . 4 1 6  
2 1 1 , 3 8 4  30  2 7 4 , 8 0 0  
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I C F  K A I S E R  H A N F O R D  
V E S T I N G H O U S E  H A N F O R D  C O M P A N Y  
J O B  N O .  E 2 3 4 9 4 / F 6 E U L 4  
F I L E  NO.  Y 9 7 8 S A A 1  

* *  I E S T  ~ I N T E R A C T I V E  E S T I M A T I N G  *' 
L I G H T N I N G  M I T I G A T I O N  

S T U D Y  (ROW) 
D O E - R O 6  - C O N T I N G E N C Y  A N A L Y S I S  B A S I S  S H E E T  

R E F E R E N C E :  E S T I M A T E  B A S I S  S H E E T  
C O S T  C O D E  A C C O U N T  S U M M A R Y  

P A G E  2 O F  7 
P A G E  3 O F  7 

P A G E  6 O F  7 
D A T E  0 5 / 0 1 / 9 6  1 5 : 2 1 : 5 4  
B Y  D E A  

T H E  U . S .  
D A T E D  3 - 2 7 - U S .  
S H O U L D  H A V E  A N  

D E P A R T M E N T  O F  E N E R G Y  - R I C H L A N O  O R D E R  5 7 0 0 . 3  " C O S T  E S T I U A T I N G ,  A N A L Y S I S  A N D  S T A N O A R D I Z A T I O N "  
P R O V I D E S  G U I D E L I N E S  F O R  E S T I M A T E  C O N T I N G E N C I E S .  T H E  G U I D E L I N E  FOR A ' S T U D Y '  E S T I M A T E  
O V E R A L L  R A N G E  O F  2 0  T O  3 0  X . 

C O N T I N G E N C Y  I S  E V A L U A T E D  A T  T H E  T H I R D  C O S T  C O D E  L E V E L  A N D  S U M M A R I Z E D  A T  T H E  P R I M A R Y  A N 0  S E C O N D A R Y  C O S T  C O D E  
L E V E L  O F  T H E  D E T A I L E D  C O S T  E S T I M A T E .  

E N G I N E E R I N G  

0 0 0  1 1 0 0 0 0 / 1 2 1 0 0 0 / 1 2 2 0 0 0  

A T W E N T Y  P E R C E N T  C O N T I N G E N C Y  B A S E D  O N  T H E  L E V E L  
O F  I N F O R M A T I O N  D E F I N I N G  T H E  D E S I G N  R E Q U I R E M E N T S  
A N D  P O S S I B L E  
C O N D I T I O N S .  

C H A N G E S  D U E  T O  U N F O R S E E N  F I E L D  

A V E R A G E  E N G I N E E R I N G  C O N T I N G E N C Y  2 0  X 

C O N S T R U C T I O N  

0 5 0  317720 
7 0 6  3 1 0 0 0 1 / 3 1 0 0 0 2  

A T H I R T Y  P E R C E N T  C O N T I N G E N C Y  IS B A S E D  O N  T H E  L E V E L  
O F  D E S I G N  A N D  P O S S I B L E  U N F O R S E E N  C O N S T R U C T I O N  
I M P A C T  S 

A V E R A G E  C O N S T R U C T I O N  C O N T I N G E N C Y  3 0  X 

A V E R A G E  P R O J E C T  C O N T I N G E N C Y  26  X 

P a g e  24 
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I C F  K A I S E R  H A N F O R O  * *  I E S T  ~ I N T E R A C T I V E  E S T I M A T I N G  * *  
V E S T I N G H O U S E  H A N F O R D  C O M P A N Y  L I G H T N I N G  M I T I G A T I O N  
J O B  NO.  E 2 3 4 9 4 l F 6 E a L 4  S T U D Y  ( R O M )  

n n c  m n o  - C P I I Y L - I I I  n"--ILPU-.P"EI ell- 

I C F  K A I S E R  H A N F O R O  
Y E S T I N G H O U S E  H A N F O R D  C O M P A N Y  
J O B  NO. E 2 3 4 9 4 / F 6 E 8 L 4  
F I L E  NO. Y 9 7 8 S A A 1  

**  I E S T  - I N T E R A C T I V E  E S T I M A T I N G  * *  
L I G H T N I N G  M I T I G A T I O N  

S T U D Y  ( R O M )  
O O E - R O 7  . O N S I T E  I N D I R E C T  C O S T S  BY Y E S  

1 1 0 0 0 0  D E F I N I T I V E  D E S I G N  
1 2 1 0 0 0  E N G I N E E R I N G  
1 2 2 0 0 0  I N S P E C T I O N  
3 1 0 0 0 1  I C F K H  U T I L I T I E S  
3 1 0 0 0 2  I C F K H  C O N S T R U C T I O N  F O R C E S  
3 1 7 7 2 0  C F  S U P P O R T  

P R O J E C T  T O T A L  

2 7 2 0 0  
2 0 9 5 1  
1 2 9 7 5  

1 6 2 4 0 5  
2 0 6 8 0  

28299 

0.00 
0.00 
0.00 
0 .00  
0 .00  
0 . 0 0  

0 
0 
0 
0 
0 
0 

P A G E  1 
D A T E  0 5 / 0 1 / 9 6  0 8 : 3 4 : 4 9  
B Y  O E A  __ 

P A G E  7 O F  7 

BY D E A  
D A T E  o s / o i / 9 6  o a : 3 4 : 4 6  

Page 25 
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I C F  K A I S E R  H A N F O R D  
W E S T I N G H O U S E  H A N F O R D  C O M P A N Y  
J O B  NO.  E 2 3 4 9 4 I F 6 E 8 L 4  
F I L E  NO.  Y 9 7 8 S A A 1  

**  I E S T  - I N T E R A C T I V E  E S T I M A T I N G  * *  
L I G H T N I N G  M l T l G A T l O N  

S T U D Y  ( R O N )  
D O E - R O B  - E S T I M A T E  D E T A I L  B Y  U B S  I C O S T  C O D E  

P A G E  2 
D A T E  0 5 / 0 1 / 9 6  0 8 : 3 4 : 4 9  
B Y  D E A  

1 2 1 0 0 0 . 3 1 0 0 0 0 0  

1 2 1 0 0 0 . 3 1 0 0 0 1  0 

1 2 1 0 0 0 . 3 1 0 0 0 2 0  

E L E C T R I C A L  E N G I N E E R  - W R I T E  E C N  C H A N G E S  
E X C A V A T I O N  P E R M I T S  ( I O E A )  
~ E N G l N E E R l W G l P L A N N E R  T I M E  
WORK P A C K A G E  P R E P A R A T I O N ,  
P L A N N I N G ,  C O O R D l N A T l O N  

000 

000 

000 

16 HHR 

2 0 0  H H R  

4 0  M H R  

16  

200 

4 0  

1309  0 0 0 0 0 1 3 0 9  

0 1 6 3 6 8  0 0 0 0 

0 0 0 0 0 

16368 

3 2 7 4  - -,. 
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I C F  K A I S E R  H A N F O R D  
Y E S T I N G H O U S E  H A N F O R D  C O M P A N Y  
J O B  NO.  E 2 3 4 9 4 / $ 6 E B L 4  
F I L E  NO.  Y 9 7 8 S A A l  

**  

O O E - R O 8  - 

I E S T  
L 

E S T  

~ I N T E R A C T I V E  E S T I M A  
I G H T N I N G  M I T I G A T I O N  

S T U D Y  ( R O W )  
I H A T E  D E T A I L  B Y  Y B S  / 

T l N G  **  

C O S T  C O O E  

P A G E  3 
D A T E  0 5 / 0 1 / 9 6  0 8 : 3 4 : 4 9  
B Y  D E A  

P a g e  27 
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I C F  KAISER HANFORO 
WESTINGHOUSE HANFORD COMPANY 
J O B  NO. E406811FBN04F 
F I L E  NO. YAO7SAA1 

PAGE 1 OF 1 0  
DATE 0 8 / 1 3 / 9 6  1 4 : 3 4 : 3 1  
BY DEA 

0 0 0  ENGINEERING 

(ADJUSTED TO 

7 0 6  ELECTRICAL 

(ADJUSTED TO 

PROJECT TOTAL 

1 6 2 . 0 0 0  2 3  3 8 . 0 0 0  2 0 0 . 0 0 0  

MEET DOE 5 1 0 0 . 4 )  - 2 . 0 0 0  2 . 0 0 0  0 

538 .000  30 1 6 2 . 0 0 0  7 0 0 . 0 0 0  

MEET DOE 5 1 0 0 . 4 )  2 . 0 0 0  - 2 . 0 0 0  0 

_ _ _ _ _ _ _ _ _ _ _ _ 1 _ _ _ _ _ 1 _ 1 1 _ _ _ _ _ _ 1 1 _ _ _ _ _ _ _ _ _ 1 - - - - - - - - - -  

700.000 2 8  2 0 0 . 0 0 0  9 0 0 . 0 0 0  



I C F  KAISER HANFORD 
UESTINGHOUSE HANFORD COMPANY 
JOE NO. E406811F0N04F 
F I L E  NO. YAO7SAA1 

U6S DESCRIPTION 
l__ll__________l_____------------- 

1 1 0 0 0 0  D E F I N I T I V E  DESIGN 

SUBTOTAL 11 D E F I N I T I V E  DESIGN 

1 2 0 0 0 0  ENGINEERINGIINSPECTION 

SUBTOTAL 1 2  ENGINEERING/INSPECTION 

SUBTOTAL 1 ENGINEERING 

3 1 0 0 0 6  TANK 6 - 2 0 2  

3 1 0 0 1 6  TANK B Y - 1 0 9  
3 1 0 0 1 7  TANK C - 1 0 2  

3 1 0 0 2 5  TANK 5 - 1 0 6  
3 1 0 0 2 6  TANK 5 - 1 0 7  
3 i o o 2 7  TANK 5 - 1 0 9  
3 1 0 0 2 6  TANK 5 - 1 1 1  
3 1 0 0 2 9  TANK 5 - 1 1 2  

** I E S T  - INTERACTIVE ESTIMATING ** 
LIGHTNING PROTECTON - TANK RISER BONDING 

ROUGH ORDER OF HAGNITUDE 
DOE-ROZ - WORK BREAKDOWN STRUCTURE SUMMARY 

ESTIMATE 
SUBTOTAL 
-----I-- 

1 0 7 7 0 1  

1 0 7 7 0 1  

5 3 6 5 1  

5 3 8 5 1  

1 6 1 5 5 2  

2 0 2 3 3  
1 5 5 0 5  

9 0 7 1  
1 7 5 2 0  
1 2 5 6 0  

3 4 0 9  
9 4 5 7  

2 0 0 7 6  
4 8 0 5  
4 1 8 6  
7 5 9 6  
7 4 4 4  
4 0 0 5  
8 2 9 4  
4 0 8 5  
4 6 8 5  
3 4 0 9  
2 7 9 0  
4 1 0 0  
4 1 0 6  
0 9 1 8  

1 0 2 3 5  
1 0 2 3 5  
1 0 2 3 5  

9 5 3 8  
9 5 3 6  

1 0 2 3 5  
1 0 2 3 5  
1 0 2 3 5  

0 

0 

0 

0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 0 7 7 0 1  

1 0 7 7 0 1  

5 3 6 5 1  

5 3 0 5 1  

1 6 1 5 5 2  

2 0 2 3 3  
1 5 5 0 5  

9 0 7 1  
1 7 5 2 0  
1 2 5 6 0  

3 4 8 9  
9 4 5 7  

2 0 0 7 6  
4 8 8 5  
4 1 8 6  
7 5 9 8  
7 4 4 4  
4 8 8 5  
8 2 9 4  
4 8 8 5  
4 8 8 5  
3 4 8 9  
2 7 9 0  
4 1 0 0  
4 1 8 6  
8 9 1 8  

1 0 2 3 5  
1 0 2 3 5  
1 0 2 3 5  

9 5 3 6  
9 5 3 8  

1 0 2 3 5  
1 0 2 3 5  
1 0 2 3 5  

0.00 0 

0.00 0 

0.00 0 

0.00 0 

0.00 0 

0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 

HNF-SD-WM-UP-339; Rev. 0 

PAGE 2 OF 1 0  
DATE 0 6 / 1 3 / 9 6  1 4 : 3 4 : 3 4  
BY DEA 

SUE CONTINGENCY TOTAL 
TOTAL X TOTAL DOLLARS --------- ----- -----1111 -------I- 

1 0 7 7 0 1  

1 0 7 7 0 1  

5 3 8 5 1  

5 3 6 5 1  

1 6 1 5 5 2  

2 0 2 3 3  
1 5 5 0 5  

9 0 7 1  
1 7 5 2 0  
1 2 5 6 0  

3 4 8 9  
9457 

2 0 0 7 6  
4 8 8 5  
4 1 0 6  
7 5 9 6  
7 4 4 4  
4 0 0 5  
0 2 9 4  
4 0 0 5  
4 8 0 5  
3 4 0 9  
2 7 9 0  
4 1 0 0  
4 1 0 6  
6 9 1 6  

1 0 2 3 5  
1 0 2 3 5  
1 0 2 3 5  

9 5 3 8  
9 5 3 8  

1 0 2 3 5  
1 0 2 3 5  
1 0 2 3 5  

2 0  

2 0  

3 0  

30  

2 3  

3 0  
3 0  
3 0  
3 0  
3 0  
30  
3 0  
30  
3 0  
3 0  
30 
3 0  
3 0  
3 0  
3 0  
3 0  
3 0  
3 0  
3 0  
3 0  
3 0  
30  
30  
30  
3 0  
3 0  
30 
3 0  
3 0  

2 1 5 4 0  

2 1 5 4 0  

1 6 1 5 5  

1 6 1 5 5  

3 7 6 9 5  

6 0 7 0  
4 6 5 2  
2 7 2 1  
5 2 5 6  
3 7 6 0  
1 0 4 7  
2 8 3 7  
6 0 2 3  
1 4 6 6  
1 2 5 6  
2 2 7 9  
2 2 3 3  
1 4 6 6  
2 4 0 0  
1 4 6 6  
1 4 6 6  
1 0 4 7  

8 3 7  
1 2 3 2  
1 2 5 6  
2 6 7 5  
3 0 7 1  
3 0 7 1  
3 0 7 1  
2 0 6 1  
2 8 6 1  
3 0 7 1  
3 0 7 1  
3 0 7 1  

1 2 9 2 4 1  

1 2 9 2 4 1  

7 0 0 0 6  
'~ 

1 6  

1,,L47 

2 6 3 0 3  
2 0 1 5 7  
1 1 7 9 2  
2 2 7 7 6  
1 6 3 2 0  

4 5 3 6  
1 2 2 9 4  
2 6 0 9 9  

6 3 5 1  
5442 
9 8 7 7  
9 6 7 7  
6 3 5 1  

1 0 7 8 2  
6 3 5 1  
6 3 5 1  
7; 

.o 
3 4 4 2  

1 1  5 9 3  
1 3 3 0 6  
1 3 3 0 6  
1 3 3 0 6  
1 2 3 9 9  
1 2 3 9 9  
1 3 3 0 6  
1 3 3 0 6  
1 3 3 0 6  



HNF-SD-WM-WP-339; Rev. 0 

I C F  KAISER HANFORD 
WESTINGHOUSE HANFORD COMPANY 
JOB NO. E406811F8N04F 
F I L E  NO. YA07SAA1 

3 1 0 0 3 0  TANK S X - 1 0 1  
3 1 0 0 3 1  TANK S X - 1 0 2  
3 1 0 0 3 2  TANK S X - 1 0 3  
3 1 0 0 3 3  TANK S X - 1 0 4  
3 1 0 0 3 4  TANK S X - 1 0 5  
3 1 0 0 3 5  TANK S X - 1 0 6  
3 1 0 0 3 6  TANK S X - 1 0 9  
3 1 0 0 3 7  TANK T - 1 1 0  
3 1 0 0 3 8  TANK T - 1 1 1  
3 1 0 0 3 9  TANK T - 2 0 1  
3 1 0 0 4 0  TANK T - 2 0 2  
3 1 0 0 4 1  TANK T - 2 0 4  
3 1 0 0 4 2  TANK T X - 1 0 2  
3 1 0 0 4 3  TANK T X - 1 0 5  
3 1 0 0 4 4  TANK T X - 1 1 1  
3 1 0 0 4 5  TANK T X - 1 1 2  
3 1 0 0 4 6  TANK T X - 1 1 3  
3 1 0 0 4 7  TANK T X - 1 1 5  
3 1 0 0 4 8  TANK T X - 1 1 8  
3 1 0 0 4 9  TANK T Y - 1 0 4  
3 1 0 0 5 0  TANK U - 1 0 2  
3 1 0 0 5 1  TANK U - 1 0 3  
3 1 0 0 5 2  TANK U - 1 0 5  
3 1 0 0 5 3  TANK U - 1 0 6  
3 1 0 0 5 4  TANK U - 1 0 7  
3 1 0 0 5 5  TANK U - 1 0 8  
3 1 0 0 5 6  TANK U - 1 0 9  
3 1 0 0 5 7  TANK U - 1 1 1  
3 1 0 0 5 8  TANK U - 2 0 3  
3 1 0 0 5 9  TANK U - 2 0 4  

SUBTOTAL 3 1  FA CONST-ONSI1 

SUBTOTAL 3 CONSTRUCTION 

PROJECT TOTAL 

TE E/C 

** I E S T  - INTERACTIVE ESTIMATING ** 
LIGHTNING PROTECTON - TANK R I S E R  BONDING 

ROUGH ORDER OF MAGNITUDE 
DOE-ROZ - WORK BREAKDOUN STRUCTURE SUMHARY 

EST1 MATE 
SUBTOTAL 

1 8 1 4 1  
8 1 4 1  
8 1 4 1  
8 8 4 0  

1 6 2 0 1  
8 8 4 0  

1 1 8 6 6  
6 8 2 4  
5 5 0 4  

1 6 0 4 6  
9 4 5 7  

1 1 3 9 4  
4 8 0 6  
5 4 2 8  
6 2 8 1  
3 4 8 9  
4 1 8 6  
4 8 0 6  

2 2 2 4 8  
8 8 4 0  
5 5 0 4  
6 8 2 4  
6 1 2 6  
6 8 2 4  
8 8 4 0  
8 8 4 0  
8 8 4 0  
8 2 2 0  

1 7 6 0 1  
1 2 3 3 2  

5 3 8 3 8 0  

5 3 8 3 8 0  

ONSITE SUB 
INDIRECTS TOTAL 

0 5 3 0 3 8 0  

0 5 3 8 3 8 0  

ESCALATION 
X TOTAL 

0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 . 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 

0.00 0 

0.00 0 

PAGE 3 OF 1 0  
OATE 0 8 / 1 3 / 9 6  1 4 : 3 4 : 3 5  
BY OEA 

1 8 1 4 1  
8 1 4 1  
8 1 4 1  
8 8 4 0  

1 6 2 0 1  
8 8 4 0  

1 1 8 6 6  
6 8 2 4  
5 5 0 4  

1 6 0 4 6  
9 4 5 7  

1 1 3 9 4  
4 8 0 6  
5 4 2 8  
6 2 8 1  
3 4 8 9  
4 1 8 6  
4 8 0 6  

2 2 2 4 8  
8 8 4 0  
5 5 0 4  
6 8 2 4  
6 1 2 6  
6 8 2 4  
8 8 4 0  
8 8 4 0  
8 8 4 0  
8 2 2 0  

1 7 6 0 1  
1 2 3 3 2  

5 3 8 3 8 0  

5 3 8 3 8 0  

30 
3 0  
3 0  
30 
30 
30 
3 0  
30 
3 0  
3 0  
3 0  
3 0  
30 
3 0  
30 
3 0  
30 
3 0  
30  
30 
3 0  
30 
30 
30 
30 
30 
3 0  
3 0  
3 0  
30 

3 0  

30 

1 6 1 5 1 7  6 9 9 8 9 7  

1 6 1 5 1 7  6 9 9 8 9 7  



HNF-SD-WM-WP-339; Rev. 0 

I C F  K A I S E R  H A N F O R O  
W E S T I N G H O U S E  H A N F O R O  C O M P A N Y  
J O B  N O .  E 4 0 6 8 1 1 F B N 0 4 F  
F I L E  NO.  Y A 0 7 S A A 1  

** I E S T  - I N T E R A C T I V E  E S T I H A T I N G  ** 
L I G H T N I N G  P R O T E C T O N  - T A N K  R I S E R  B O N D I N G  

R O U G H  O R D E R  O F  M A G N I T U D E  
D O E - R O 3  - E S T I M A T E  B A S I S  S H E E T  

1. 

2 .  

3. 

4 .  

5 .  

6. 

7 .  

P A G E  4 OF 1 0  
D A T E  0 8 / 1 3 / 9 6  1 0 : 0 3 : 1 6  
B Y  O E A  

D O C U M E N T S  A N 0  D R A W I N G S  

D O C U M E N T S :  L E T T E R  O F  I N S T R U C T I O N  F R O M  G . T . O U K E L O U / W H C  O A T E O  J U L Y  11. 1 9 9 6 :  T A N K  R I S E R  L I S T I N G .  W H C - S D - W M - E R - 6 0 4 ,  R E V .  0 :  
_1.1-11____1-_1--1--_- 

T Y P I C A L  I N S T A L L A T I O N  D E T A I L S :  A N D  G E N E R A L  T A N K  F A R M  S K E T C H E S .  

D R A W I N G S :  N O N E .  

M A T E R I A L  P R I C E S  

U N I T  C O S T S  R E P R E S E N T  C U R R E N T  P R I C E S  FOR S P E C I F I E D  H A T E R I A L .  

L A B O R  R A T E S  

----1-------1-- 

-----I----- 

A , )  I C F - K H  H O U R L Y  R A T E S  A R E  B A S E D  ON T H E  1996 F I S C A L  Y E A R  B U O G C T  L I Q U I O A T I O N  R A T E S  A S  I S S U E O  B Y  K E H  F I N A N C E  

8 . )  B A S E  C R A F T  R A T E S  A R E  A S  I S S U E O  B Y  K E H  F I N A N C E  ( E F F E C T I V E  0 3 - 1 1 - 9 6 ) .  R A T E S  I N C L U D E  F R I N G E  B E N E F I T S .  L A B O R  I N S U R A N C E .  T A X E S  
( E F F E C T I V E  0 3 - 1 3 - 9 6 ) .  S E E  A L S O  T H E  F Y  1996 P L A N N I N G  R A T E S  * ( R E P O R T  B G H B 7 0 1 2 ) .  

A N 0  T R A V E L  W H E R E  A P P L I C A B L E .  P E R  H A N F O R O  S I T E  S T A B I L I Z A T I O N  A G R E E M E N T .  A P P E N D I X  A ( E F F E C T I V E  0 9 - 0 6 - 9 4 ) .  
S E E  H A N F O R O  S O F T  R E P O R T I N G .  F O S  B U D G E T  G U I D E L I N E  H A N D B O O K .  S E C T I O N  2 ~ C O H P A N Y  I N F O R H A T I O N .  F Y  1 9 9 6  P L A N N I N G  R A T E S .  

G E N E R A L  R E Q U I R E H E N T S / T E C H N I C A L  S E R V I C E S / O V E R H E A O S  

A , )  O N S I T E  C O N S T R U C T I O N  F O R C E S  G E N E R A L  R E Q U I R E M E N T S .  T E C H N I C A L  S E R V I C E S  A N 0  C R A F T  O V E R H E A D  C O S T S  A R E  I N C L U D E 0  I N  T H E  L O A D E D  
C R A F T  U A G E  R A T E  A N 0  T H E  C O M P O S I T E  P E R C E N T A G E  B A S E O  O N  T H E  I C F - K H  E S T I H A T I N G  F A C T O R .  R E V I S I O N  1. F Y 9 5 .  O A T E O  1 0 / 1 6 / 9 5 .  T H E  
T O T A L  C O M P O S I T E  P E R C E N T A G E  A P P L I E D  T O  O N S I T E  C O N S T R U C T I O N  F O R C E S  L A B O R .  F O R  T H I S  P R O J E C T ,  I S  52X FOR F I E L O  WORK.  W H I C H  I S  
R E F L E C T E O  I N  T H E  - 0 H I P I B L I '  C O L U M N  O F  T H E  E S T I M A T E  D E T A I L .  

E S C A L A T I O N  

A N  E S C A L A T I O N  S C H E O U L E  WAS N O T  P R O V I D E 0  A N 0  O N  P E R C E N T A G E S  H E R E  A P P L I E D .  

R O U N D I N G  

U . S .  D E P A R T M E N T  OF E N E R G Y  - D O E  O R D E R  5 1 0 0 . 4  P A G E  1 - 3 2  S U B P A R A G R A P H  ( M ) .  R E Q U I R E S  R O U N D I N G  O F  A L L  G E N E R A L  P L A N T  P R O J E C T S  
( G P P ' S )  A N D  L I N E  I T E H  ( L I )  C O S T  E S T I M A T E S .  R E F E R E N C E :  D O E  5 1 0 0 . 4 .  F I G U R E  1-11. O A T E O  1 0 - 3 1 - 8 4 .  

R E M A R K S  

A , )  T H E  E S T I M A T E  I S  B A S E O  ON D E F I N I T I V E  D E S I G N  B E I N G  P R E P A R E D  B Y  I C F K H  E N G I N E E R I N G .  T H E  C O S T  I S  B A S E D  ON T W E N T Y  P E R C E N T  O F  T H E  

B . )  T H E  E S T I M A T E  I S  B A S E O  ON E 6 I D U R I N G  C O N S T R U C T I O N  B E I N G  P E R F O R M E D  B Y  I C F K H .  T H E  C O S T  I S  B A S E D  ON T E N  P E R C E N T  O F  T H E  D I R E C T  

7 

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

------- 
D I R E C T  C O N S T R U C T I O N  C O S T S .  

C n N C T R U C T l O N  C O S T  
C .  
0 . )  T H E  E S T I A M T E  D O E S  N O T  I N C L U D E  T H E  T H E  R E M O V A L / O I S P O S A L  C O S T S  O F  A N Y  H A Z A R D O U S  M A T E R I A L S  
E . )  T H E  E S T I M A T E  I S  B A S E D  ON WHC P R O V I D I N G  A L L  R E Q U I R E 0  C O N S T R U C T I O N  S U P P O R T  I N  A T I M E L Y  H A N N E R .  

f H E - E S T i M A T E  i S - B A S E O  O N  WORK P E R F O R M E D  B Y  I C F K H  C O N S T R U C T I O N  F O R C E S  O U R I N G  N O R M A L  W O R K I N G  H O U R S  
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I C F  KAISER HANFORO 
YESTINGHOUSE HANFORO COMPANY 
JOB NO. E40681/FBN04F 
F I L E  NO. YA07SAA1 

0 0 0  ENGINEERING 

1 1 0 0 0 0  D E F I N I T I V E  DESIGN 
1 2 0 0 0 0  ENGINEERING/INSPECTION 

TOTAL 0 0 0  

7 0 6  ELECTRICAL 

ENGINEERING 

3 l O O O l  
3 1 0 0 0 2  
3 1 0 0 0 3  
3 1 0 0 0 4  
3 1 0 0 0 5  
3 1 0 0 0 6  
3 1 0 0 0 7  
3 1 0 0 0 8  
3 1 0 0 0 9  
3 1 0 0 1 0  
3 1 0 0 1 1  
3 1 0 0 1 2  
3 1 0 0 1 3  
3 1 0 0 1 4  
3 1 0 0 1 5  
3 1 0 0 1 6  
3 1 0 0 1 7  
3 1 0 0 1 8  
3 1 0 0 1 9  
3 1 0 0 2 0  
3 1 0 0 2 1  
3 1 0 0 2 2  
3 1 0 0 2 3  
3 1 0 0 2 4  
3 1 0 0 2 5  
3 1 0 0 2 6  
3 1 0 0 2 7  
3 1 0 0 2 8  
3 1 0 0 2 9  
3 1 0 0 3 0  

TANK A - 1 0 1  
TANK A - 1 0 3  
TANK A X - 1 0 1  
TANK A X - 1 0 2  
TANK A X - I O 3  
TANK 8 - 1 0 3  
TANK E - 2 0 1  
TANK 8 - 2 0 2  
TANK 8 X - 1 0 7  
TANK 8 X - 1 1 0  
TANK B Y - 1 0 1  
TANK B Y - 1 0 2  
TANK B Y - 1 0 3  
TANK B Y - 1 0 5  
TANK B Y - 1 0 6  
TANK B Y - 1 0 9  
TANK C - 1 0 2  
TANK C - 1 0 3  
TANK C - 1 0 4  
TANK C - 1 0 7  
TANK 5 - 1 0 1  
TANK 5 - 1 0 2  
T A N K  5 . 1 0 3  . . . . . . . . . . 
TANK 5 - 1 0 5  
TANK 5 - 1 0 6  
TANK 5 - 1 0 7  
TANK 5 - 1 0 9  
TANK 5 - 1 1 1  
TANK s - i i z  
TANK S X - 1 0 1  

** I E S T  - INTERACTIVE ESTIMATING * *  
LIGHTNING PROTECTON - TANK RISER BONDING 

ROUGH ORDER OF MAGNITUDE 
DOE-R04 - COST CODE ACCOUNT SUMMARY 

PAGE 5 OF 1 0  
DATE 0 8 / 1 3 / 9 6  1 4 : 3 4 : 3 7  
BY DEA 

1 0 7 7 0 1  
5 3 8 5 1  

1 6 1 5 5 2  

2 0 2 3 3  
1 5 5 0 5  

9 0 7 1  
1 7 5 2 0  
1 2 5 6 0  

3 4 8 9  
9 4 5 7  

2 0 0 7 6  
4 8 8 5  
4 1 8 6  
7 5 9 8  
7 4 4 4  
4 8 8 5  
8 2 9 4  
4 8 8 5  
4 8 8 5  
3 4 8 9  
2 7 9 0  
4 1 0 8  
4 1 8 6  
E 9 1 8  

1 0 2 3 5  
1 0 2 3 5  
1 0 2 3 5  

9 5 3 8  
9 5 3 8  

1 0 2 3 5  
1 0 2 3 5  
1 0 2 3 5  
1 8 1 4 1  

0 1 0 7 7 0 1  0 . 0 0  
0 5 3 8 5 1  0 . 0 0  

0 1 6 1 5 5 2  0 . 0 0  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

2 0 2 3 3  
1 5 5 0 5  

9 0 7 1  
1 7 5 2 0  
1 2 5 6 0  

3 4 8 9  
9 4 5 7  

2 0 0 7 6  
4 8 8 5  
4 1 8 6  
7 5 9 8  
7 4 4 4  
4 0 8 5  
E 2 9 4  
4 8 8 5  
4 8 8 5  
3 4 8 9  
2 7 9 0  
4 1 0 8  
4 1 8 6  
8 9 1 8  

1 0 2 3 5  
1 0 2 3 5  
1 0 2 3 5  

9 5 3 8  
9 5 3 8  

1 0 2 3 5  
1 0 2 3 5  
1 0 2 3 5  
1 8 1 4 1  

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0 1 0 7 7 0 1  2 0  2 1 5 4 0  
0 5 3 8 5 1  30 1 6 1 5 5  

0 1 6 1 5 5 2  2 3  3 7 6 9 5  

1 2 9 2 4 1  
7 0 0 0 6  

7 

,232 .O 
1 2 5 6  5 4 4 2  
2 6 7 5  1 1 5 9 3  
3 0 7 1  1 3 3 0 6  
3 0 7 1  1 3 3 0 6  
3 0 7 1  1 3 3 0 6  
2861 1 2 3 9 9  
2 8 6 1  1 2 3 9 9  
3 0 7 1  1 3 3 0 6  
3 0 7 1  1 3 3 0 6  
3 0 7 1  1 3 3 0 6  
5 4 4 2  2 3 5 8 3  
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ICF  KAISER HANFORD 
YESTINGHOUSE HANFORD COMPANY 
JOB NO, E406811F8N04F . 
F I L E  NO. YA07SAA1 

3 1 0 0 3 1  
3 1 0 0 3 2  
3 1 0 0 3 3  
3 1 0 0 3 4  
3 1 0 0 3 5  
3 1 0 0 3 6  
3 1 0 0 3 7  
3 1 0 0 3 8  
3 1 0 0 3 9  
3 1 0 0 4 0  
3 1 0 0 4 1  
3 1 0 0 4 2  
3 1 0 0 4 3  
3 1 0 0 4 4  
3 1 0 0 4 5  
3 1 0 0 4 6  
3 1 0 0 4 7  
3 1 0 0 4 8  
3 1 0 0 4 9  
3 1 0 0 5 0  
3 1 0 0 5 1  
3 1 0 0 5 2  
3 1 0 0 5 3  
3 1 0 0 5 4  
3 1 0 0 5 5  
3 1 0 0 5 6  
3 1 0 0 5 7  
3 1 0 0 5 8  
3 1 0 0 5 9  

TANK 
TANK 
TANK 
TANK 
TANK 
TANK 
TANK 
TANK 
TANK 
TANK 
TANK 
TANK 
TANK 
TANK 
TANK 
TANK 
TANK 
TANK 
TANK 
TANK 
TANK 
TANK 
TANK 
TANK 
TANK 
TANK 
TANK 
TANK 
TANK 

S X - 1 0 2  , 
S X - 1 0 3  
S X - 1 0 4  
S X - 1 0 5  ' 
S X - 1 0 6  
s x - 1 0 9  
T - 1 1 0  
T - 1 1 1  
T - 2 0 1  
T - 2 0 2  
T - 2 0 4  
T X - 1 0 2  
T X - 1 0 5  
T X - 1 1 1  
T X - 1 1 2  
T X - 1 1 3  
T X - 1 1 5  
T X - 1 1 8  
T Y - 1 0 4  
u - 1 0 2  
U - 1 0 3  
U - 1 0 5  
U - 1 0 6  
U - 1 0 7  
u - 1 0 8  
u - 1 0 9  
u-111 
U - 2 0 3  
U - 2 0 4  

TOTAL 7 0 6  ELECTRICAL 

PROJECT TOTAL 

** I E S T  - INTERACTIVE ESTIMATING ** 
L I G H T N I N G  PROTECTON - TANK RISER BONDING 

ROUGH ORDER OF MAGNITUDE 
DOE-RO4 - COST CODE ACCOUNT SUMMARY 

ESTIMATE 
SUBTOTAL 
----I--- 

8 1 4 1  
8 1 4 1  
8 8 4 0  

1 6 2 0 1  
8 8 4 0  

1 1 8 6 6  
6 8 2 4  
5 5 0 4  

1 6 0 4 6  
9 4 5 7  

1 1 3 9 4  
4 8 0 6  
5 4 2 8  
6 2 8 1  
3 4 8 9  
4 1 8 6  
4 8 0 6  

2 2 2 4 8  
8 8 4 0  
5 5 0 4  
6 8 2 4  
6 1 2 6  
6 8 2 4  
8 8 4 0  
8 8 4 0  
8 8 4 0  
8 2 2 0  

1 7 6 0 1  
1 2 3 3 2  

538380 

0 8 1 4 1  
0 8 1 4 1  
0 8 8 4 0  
0 1 6 2 0 1  
0 8 8 4 0  
0 1 1 8 6 6  
0 6 8 2 4  
0 5 5 0 4  
0 1 6 0 4 6  
0 9 4 5 7  
0 1 1 3 9 4  
0 4 8 0 6  
0 5 4 2 8  
0 6 2 8 1  
0 3 4 8 9  
0 4 1 8 6  
0 4 8 0 6  
0 2 2 2 4 8  
0 8 8 4 0  
0 5 5 0 4  
0 6 8 2 4  
0 6 1 2 6  
0 6 8 2 4  
0 8 0 4 0  
0 8 8 4 0  
0 8 8 4 0  
0 8 2 2 0  
0 1 7 6 0 1  
0 1 2 3 3 2  

0 5 3 8 3 8 0  

PAGE 6 OF 1 0  
DATE 0 8 / 1 3 / 9 6  1 4  
8Y DEA 

0.00 
0.00 
0.00 
0.00 
0.00 
0 . 0 0  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

8 1 4 1  
8 1 4 1  
8 8 4 0  

1 6 2 0 1  
8 8 4 0  

1 1 8 6 6  
6 8 2 4  
5 5 0 4  

1 6 0 4 6  
9 4 5 7  

1 1 3 9 4  
4 8 0 6  
5 4 2 8  
6 2 8 1  
3 4 8 9  
4 1 8 6  
4 8 0 6  

2 2 2 4 8  
8 8 4 0  
5 5 0 4  
6 8 2 4  
6 1 2 6  
6 8 2 4  
8 8 4 0  
8 8 4 0  
8 8 4 0  
8 2 2 0  

1 7 6 0 1  
1 2 3 3 2  

5 3 8 3 8 0  

3 0  2 4 4 2  
3 0  2 4 4 2  
3 0  2 6 5 2  
3 0  4 8 6 0  
30 
3 0  
3 0  
30 
30 
30 
30 
3 0  

2 6 5 2  
3560 
2 0 4 7  
1 6 5 1  
4 8 1 4  
2 8 3 7  
3 4 1 8  
1 4 4 2  

3 0  1 6 1 5 1 7  

3 4 : 3 8  

TOTAL 
DOLLARS 
--------I 

1 0 5 8 3  
1 0 5 8 3  
1 1 4 9 2  
2 1 0 6 1  

6 
"ng2 

1 
. .55 

2 0 8 6 0  
1 2 2 9 4  
1 4 8 1 2  

6 2 4 8  
7 0 5 6  
0 1 6 5  
4 5 3 6  
5 4 4 2  
6 2 4 8  

2 8 9 2 2  
1 1 4 9 2  

7 1 5 5  
8 8 7 1  
7 9 6 4  
887 1 

1 1 4 9 2  
1 1 4 9 2  
1 1 4 9 2  

'"6 
2 
2 

6 9 9 8 9 7  
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I C F  KAISER HANFORO 
WESTINGHOUSE HANFORO COMPANY 
JOE NO. E406811FBN04F 
F I L E  NO. YA07SAA1 

ENGINEERING 

3 1  ELECTRICAL 

TOTAL ENGINEERING 

CONSTRUCTION 

1 6  ELECTRICAL 

TOTAL CONSTRUCTION 

PROJECT TOTAL 

** I E S T  - INTERACTIVE ESTIMATING ** 
LIGHTNING PROTECTON - TANK RISER BONDING 

ROUGH ORDER O f  MAGNITUDE 
DOE-RO5 - ESTIMATE SUMMARY BY C S I  D I V I S I O N  

PAGE 7 OF 1 0  
DATE 0 8 1 1 3 1 9 6  1 4 : 3 4 : 4 0  
BY DEA 

1 6 1 5 5 2  

1 6 1 . 5 5 2  

5 3 8 3 8 0  

5 3 8 . 3 8 0  

0 1 6 1 5 5 2  0 . 0 0  

0 
1 6 1 . 5 5 2  0 . 0 0  

0 5 3 8 3 8 0  0 . 0 0  

0 
5 3 8 . 3 8 0  0 . 0 0  

0 1 6 1 5 5 2  23 3 7 6 9 5  1 9 9 2 4 7  

0 3 7 , 6 9 5  
1 6 1 . 5 5 2  2 3  1 7  

0 5 3 8 3 8 0  30 1 6 1 5 1 7  6 9 9 8 9 7  

0 1 6 1 . 5 1 7  
5 3 8 . 3 8 0  30 6 9 9 . 8 9 7  
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I r F  K A I S F R  H A N F O R O  
~ESTINGH~USE H A N F O R D  COMPANY 
J O B  NO.  E 4 0 6 8 1 / F 8 N 0 4 F  
F I L E  NO.  Y A O 7 S A A 1  

*+ I E S T  - I N T E R A C T I V E  E S T I M A T I N G  ** 
L I G H T N I N G  P R O T E C T O N  - T A N K  R I S E R  B O N D I N G  

R O U G H  O R D E R  O F  M A G N I T U D E  
D O E - R O 6  - C O N T I N G E N C Y  A N A L Y S I S  B A S I S  S H E E T  

R E F E R E N C E :  E S T I M A T E  B A S I S  S H E E T  

C O S T  C O D E  A C C O U N T  S U M M A R Y  

P A G E  4 O F  1 0  

P A G E  5 O F  1 0  
6 O F  1 0  

P A G E  8 O F  1 0  
D A T E  08/13/96 1 0 : 0 3 : 3 2  
B Y  D E A  

T H E  U . S .  D E P A R T M E N T  O F  E N E R G Y  ~ R I C H L A N D  O R D E R  5 7 0 0 . 3  * C O S T  E S T I M A T I N G .  A N A L Y S I :  A N 0  ~ T A N D A R D I Z A T I O N -  
D A T E D  3 - 2 7 - 8 5 .  P R O V I D E S  G U I D E L I N E S  F O R  E S T I M A T E  C O N T I N G E N C I E S .  T H E  G U I D E L I N E  F O R  A S T U D Y  E S T I M A T E  
S H O U L D  H A V E  A N  O V E R A L L  R A N G E  O F  20 T O  30 X . 
C O N T I N G E N C Y  I S  E V A L U A T E D  A T  T H E  T H I R D  C O S T  C O D E  L E V E L  A N 0  S U M M A R I Z E D  A T  T H E  P R I M A R Y  A N D  S E C O N D A R Y  C O S T  C O D E  
L E V E L  OF T H E  D E T A I L E D  C O S T  E S T I M A T E .  

E N G I N E E R I N G  

0 0 0  1 1 0 0 0 0  
T W E N T Y  P E R C E N T  I S  U S E D  B A S E D  O N  T H E  L E V E L  O F  
I N F O R M A T I O N  A V A I L A B L E  A N D  T H E  P O S S I B I L I T Y  O F  
U N F O R S E E N  F I E L D  C O N D I T I O N S  

0 0 0  1 2 0 0 0 0  
T H I R T Y  P E R C E N T  I S  U S E D  B A S E D  O N  T H E  P O S S I B I L I T Y  
O F  E N C O U N T E R I N G  U N F O R S E E N  F I E L D  C O N D I T I O N S  

A V E R A G E  E N G I N E E R I N G  C O N T I N G E N C Y  23 X 

C O N S T R U C T I O N  

7 0 6  3 l X X X X  
T H I R T Y  P E R C E N T  I S  U S E D  B A S E D  ON T H E  P O S S I B I L I T Y  
O F  E N C O U N T E R I N G  U N F O R S E E N  F I E L D  C O N D I T I O N S  

A V E R A G E  C O N S T R U C T I O N  C O N T I N G E N C Y  30 X 

A V E R A G E  P R O J E C T  C O N T I N G E N C Y  28 x 
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I C F  KAISER HANFORO 
YESTINGHOUSE HANFORO COMPANY 
JOB NO. E 4 0 6 8 1 f F B N 0 4 F  
F I L E  NO. YA07SAA1 

** I E S T  - INTERACTIVE ESTIMATING * *  
L IGHTNING PROTECTON - TANK RISER BONDING 

ROUGH ORDER OF MAGNITUDE 
DOE-RO7 - ONSITE INOIRECT COSTS BY WE5 

PAGE 9 OF 1 0  
DATE 0 8 / 1 3 / 9 6  1 4 : 3 4 : 4 2  
B Y  DEA 

UBS 

1 1 0 0 0 0  
1 2 0 0 0 0  
3 1 0 0 0 1  
3 1 0 0 0 2  
3 1 0 0 0 3  
3 1 0 0 0 4  
3 1 0 0 0 5  
3 1 0 0 0 6  
3 1 0 0 0 7  

------ 
D E F I N I T I V E  DESIGN 
ENGINEERIHG/IHSPEC 
TANK A - I 0 1  
TANK A - 1 0 3  
TANK A X - 1 0 1  
TANK A X - I 0 2  
TANK A X - 1 0 3  
TANK 8 - 1 0 3  
TANK 8 - 2 0 1  
TANK 8 - 2 0 2  
TANK B X - 1 0 7  
TANK E X - 1 1 0  
TANK B Y - 1 0 1  
TANK B Y - 1 0 2  
TANK B Y - 1 0 3  
TANK B Y - 1 0 5  
TANK B Y - 1 0 6  
TANK - B Y - 1 0 9  
TANK C - 1 0 2  
TANK C - 1 0 3  
TANK C - 1 0 4  
TANK C - 1 0 7  
TANK 5 - 1 0 1  
TANK 5 - 1 0 2  
TANK 5 - 1 0 3  
TANK S - 1 0 5  
TANK 5 - 1 0 6  
TANK 5 - 1 0 7  
TANK 5 - 1 0 9  

:T IOH 
1 0 7 7 0 1  

5 3 8 5 1  
2 0 2 3 3  
1 5 5 0 5  

9 0 7 1  
1 7 5 2 0  
1 2 5 6 0  

3 4 8 9  
9 4 5 7  

2 0 0 7 6  
4 8 8 5  
4 1 8 6  
7 5 9 8  
7 4 4 4  
4 8 8 5  
8 2 9 4  
4 8 8 5  
4 8 8 5  
3 4 8 9  
2 7 9 0  
4 1 0 8  
4 1 8 6  
8 9 1 8  

1 0 2 3 5  
1 0 2 3 5  
1 0 2 3 5  

9 5 3 8  
9 5 3 8  

10235 
1 0 2 3 5  
1 0 2 3 5  
1 8 1 4 1  

8 1 4 1  
8 1 4 1  
8 8 4 0  

1 6 2 0 1  
8 8 4 0  

1 1 8 6 6  
6 8 2 4  
5 5 0 4  

1 6 0 4 6  

0.00 0 
0.00 0 
0.00 0 
0.00 0‘ 

0 
0 
0 

0 
0 
0 
0 
0 

- 9  
0 
0 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 . 0 0  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 . 0 0  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0 
0 
n 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 3 I o o o a  

3 1 0 0 0 9  
3 1 0 0 1 0  
3 1 0 0 1 1  
3 1 0 0 1 2  
3 1 0 0 1 3  
3 1 0 0 1 4  
3 1 0 0 1 5  
3 1 0 0 1 6  
3 1 0 0 1 7  
3 1 0 0 1 8  
3 1 0 0 1 9  
3 1 0 0 2 0  
3 1 0 0 2 1  
3 1 0 0 2 2  
3 1 0 0 2 3  
3 1 0 0 2 4  
3 1 0 0 2 5  
3 1 0 0 2 6  
3 1 0 0 2 7  
3 1 0 0 2 8  
3 1 0 0 2 9  
3 1 0 0 3 0  
3 1 0 0 3 1  
3 1 0 0 3 2  
3 1 0 0 3 3  
3 1 0 0 3 4  
3 1 0 0 3 5  
3 1 0 0 3 6  
3 1 0 0 3 7  
3 1 0 0 3 8  
3 1 0 0 3 9  

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
-” 

0 
0 0 

0 

TANK S X - 1 0 6  0 
0 TANK s x - i o 9  

TANK T - 1 1 0  
TANK T - 1 1 1  
TANK 7 - 2 0 1  

0 
0 
0 

0 
0 
0 

0 
0 
0 
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I C F  KAISER HANFORO 
UESTINGHOUSE HANFORD COMPANY 
J O B  NO. E 4 0 6 8 1 f F B N 0 4 F  
F I L E  NO. YA07SAA1 

** I E S T  - INTERACTIVE ESTIHATING ** 
LIGHTNING PROTECTON - TANK RISER BONDING 

ROUGH ORDER OF MAGNITUDE 
DOE-RO7 - ONSITE I N D I R E C T  COSTS B Y  WBS 

3 1 0 0 4 0  TANK T - 2 0 2  
3 1 0 0 4 1  TANK T - 2 0 4  

3 1 0 0 4 8  TANK T X - 1 1 8  
3 1 0 0 4 9  TANK T Y - 1 0 4  

3 1 0 0 5 8  TANK U - 2 0 3  
3 1 0 0 5 9  TANK U - 2 0 4  

PROJECT TOTAL 

9 4 5 7  
1 1 3 9 4  

4 8 0 6  
5 4 2 8  
6 2 8 1  
3 4 0 9  
4 1 0 6  
4 0 0 6  

2 2 2 4 0  
0 8 4 0  
5 5 0 4  
6 8 2 4  
6 1 2 6  
6 8 2 4  
0 0 4 0  
0 0 4 0  
0 0 4 0  
0 2 2 0  

1 7 6 0 1  
1 2 3 3 2  

0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

PAGE 1 0  OF 1 0  
DATE 0 8 / 1 3 / 9 6  1 4 : 3 4 : 4 3  
B Y  DEA 

OTHER 
INDIRECTS 
111------ 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

TOTAL 
INOIRECTS 

0 
0 
0 

? 

0 
0 

0 
0 
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I C F  K A I S E R  H A N F O R D  * *  I E S T  . I N T E R A C T I V E  E S T I M A T I N G  *” 
U E S T I N G H O U S E  H A N F O R D  C O U P A N Y  L I G H T N I N G  M I T I G A T I O N  
J O B  NO. E 2 3 4 9 4 / F 6 E 8 L 4  S T U D Y  ( R O M )  

u s - .  . . --= on* - ~ _ c I I Y L I L I y I I I I  n ” I y L c d 3 n P I  P- 

I C F  K A I S E R  H A N F O R O  
Y E S T I N G H O U S E  I I A N F O R D  C O U P A N Y  
JOB NO. E 2 3 4 9 4 / F 6 E 8 1 4  
F I L E  NO.  Y 9 7 8 S A A l  

**  T E S T  - I N T E R A C T I V E  E S T I M A T I N G  * *  
L l G H T N l N G  M I T I G A T I O N  

S T U D Y  (ROU) 
D O E - R O 7  - O N S I T E  I N D I R E C T  COSTS B Y  U B S  

110000 D E F I N I T I V E  D E S I G N  
1 2 l O D O  E N G I N E E R I N G  
1 2 2 0 0 0  I N S P E C T I O N  
3 1 0 0 0 1  I C F K H  U T I L I T I E S  
3 1 0 0 0 2  I C F K H  C O N S T R U C T I O N  F O R C E S  
3 1 7 7 2 0  C F  S U P P O R T  

P R O J E C T  T O T A L  

2 7 2 0 0  
2 0 9 5  1 
1 2 9 7 5  
2 8 2 9 9  

1 6 2 4 0 5  
20680 

HNF-SD-WM-WP-339; Rev. 0 

0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 

P A G E  1 
D A T E  0 5 / 0 1 / 9 6  0 8 : 3 4 : 4 9  
B Y  D E A  

P A G E  7 O F  7 
D A T E  0 5 / 0 1 / 9 6  0 8 : 3 4 : 4 6  
B Y  D E A  

T O T A L  
I N D I R E C T S  
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I C F  K A I S E R  H A N F O R D  
U E S T I N G H O U S E  H A N F O R D  C O M P A N Y  
J O B  NO.  E 2 3 4 9 4 / $ 6 E 8 L 4  
F I L E  NO.  1 9 7 8 S A A l  

* *  I E S T  - I N T E R A C T I V E  E S T I U A T I N G  * *  
L I G H T N I N G  M I T I G A T I O N  

S T U D Y  ( R O M )  
D O E - R O B  - E S T I M A T E  D E T A I L  B Y  UBS / C O S T  C O D E  

P A G E  2 
D A T E  0 5 / 0 1 / 9 6  08:34:49 
BY O E A  

A C C O U N T  C O S T  E Q U I P  S U B -  E ~ U I P -  onap T O T A L  
N U M B E R  D E S C R I P T I O N  C O D E  Q U A N T I T Y  U A N H O U R S  L A B O R  U S A G E  M A T E R I A L  C O N T R A C T  M E N 1  / B B I D O L L A R S  _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _ _ _ _ -  -----_--  ---_-.-- ---.-.- .------- --..--_- _ - _ _ _ _ _ -  - _ _ _ _ _ _ _  -_---_-.- _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  
1 2 1 0 0 0  E N G I N E E R I N G  

1 2 1 0 0 0 . 3 1 0 0 0 0 0  E L E C T R I C A L  E N G I N E E R  0 0 0  16  M H R  16 1 3 0 9  0 0 0 0 0 1309 

121000.3100010 E X C A V A T I O N  P E R U I T S  ( 1 0 E A )  000 2 0 0  MHR 2 0 0  1 6 3 6 8  0 0 0 0 0 16368 

1 2 1 0 0 0 . 3 1 0 0 0 2 0  U O R K  P A C K A G E  P R E P A R A T I O N ,  0 0 0  4 0  M H R  4 0  3 2 7 4  0 0 0 0 0 

- U R l T E  E C N  C H A N G E S  

- E N G l N E E R l N G / P L A N N E R  T I M E  

P L A N N I N G ,  C O O R D I N A T I O N  
* - - ,  

T O T A L  U B S  1 2 1 0 0 0  E N G I N E E R I N G  2 5 6  0 0 0 
2 0 , 9 5 1  0 0 2 0 , 9 5 1  
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I C F  K A I S E R  H A N F O R O  
U E S T I N G H O U S E  H A N F O R O  C O M P A N Y  
J O E  NO. E 2 3 4 9 4 / F 6 E 8 L 4  
F I L E  NO.  V 9 7 8 S A A 1  

* *  I E S T  - I N T E R A C T I V E  E S T I M A T I N G  * *  
L I G H T N I N G  M I T I G A T I O N  

S T U D Y  (ROM) 
0 0 E - R O 8  - E S T I M A T E  D E T A I L  B Y  U E S  / C O S T  C O D E  

HNF-SD-WM-UP-339; Rev. 0 

P A G E  3 
D A T E  0 5 / 0 1 / 9 6  0 8 : 3 4 : 4 9  
B Y  D E A  

1 2 2 0 0 0  I N S P E C T I O N  

1 2 2 0 0 0 . 4 4 3 2 0 0 0  E L E C T R I C A L  I N S P E C T O R  
1 2 2 0 0 0 . 4 4 3 2 0 1 0  G R O U N D  G R I D  T E S T I N G  

E E L H A V E N  7 3 5 - P 4 4 6  
( 2 - M E N / O A Y  a 2 - G R I O S / D A Y )  

T O T A L  Y E S  1 2 2 0 0 0  I N S P E C T I O N  

0 0 0  16 M H R  16 1 0 8 1  
0 0 0  176 C R U  1 7 6  1 1 8 9 4  

0 
0 

0 
0 

0 
0 

0 
0 

0 1 0 8 1  
0 1 1 8 9 4  

192 0 0 0 
1 2 , 9 7 5  0 0 1 2 , r / 5  
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I C F  K A I S E R  H A Y F O R D  
V E S T I N G H O U S E  Y A N F O R D  C O M P A N Y  
JOB NO. E 2 3 4 9 4 I F 6 E 8 L 4  

* *  [ E S T  - I N T E R A C T I V E  E S T I M A T I N G  **  
L l G h l N I N G  M I T I G A T I O N  

S T U D Y  ( R O M )  
D O E - R O 8  - E S T I M A T E  D E T A I L  B Y  U B S  I C O S T  C O D E  

P A G E  4 
D A T E  0 5 / 0 1 / 9 6  D 8 : 3 4 : 4 9  
BY D E I  

F I L E  NO.  V97BSAAl  

3 1 0 0 0 1 . 1 6  E L E C T R I C A L  
3 1 0 0 0 1 . 1 6 4 4 0 0 0  I N S T A L L A T I O N  - L I G H T N I N G  

P R O T E C T I O N  O N  UOOD P O L E  
- Y / B U C K E T  T R U C K  E Q U I P .  U S A G E  

a S T A N D B Y  T R U C K  RENIAL 
3 1 0 0 0 1 . 1 6 4 4 0 1 0  A I R  T E R M I N A L ,  1 I Z " D .  4 F T  L G  

T H O M P S O N  L I G T N I N G  P R O T E C T I O N  
NO.  661E 

T H O M P S O N  L I G T N I N G  P R O T E C T I O N  
NO.  5 7 5  

T H O M P S O N  L I G T N I N G  P R O T E C T I O N  
N o .  690M 

T H O M P S O N  L I G T N I N G  P R O T E C T I O N  
NO.  6 9  

T H O M P S O N  L I G T N I N G  P R O T E C T I O N  
N o .  166X 

3 1 0 0 0 1 . 1 6 4 4 0 2 0  C A B L E  # 4 / 0  C U  S T R A N D E D  
T H O M P S O N  L I G T N I N G  P R O T E C T I O N  
NO.  5 0 7  

3 1 0 0 0 1 . 1 6 4 4 0 1 2  P O I N T  S U P P O R T ,  F O R  1 1 2 "  P T  

3 1 0 0 0 1 . 1 6 4 4 0 1 4  V E R T I C A L  P O I N T  B A S E  

3 1 0 0 0 1 . 1 6 & 4 0 1 6  A D A P T E R  

3 1 0 0 0 1 . 1 6 4 4 0 1 8  C A B L E  H O L D E R  

3 1 0 0 0 1 . t 6 4 4 0 2 2  B O N D I N G  J U M P E R  
3 1 0 0 0 1 . 1 6 4 4 0 2 4  M I S C .  H A R D U A R E  
3 1 0 0 0 1 . 1 6 4 4 0 2 6  F R E I G H T  - S T .  P A U L ,  W I N N .  T O  

R I C H L A N D ,  UA.  

S U B T O T A L  E L E C T R I C A L  

C O N S U W A B L E S  6 . 0 0  X 
S A L E S  T A X  8 .00  X 
U A R E H O U S I N G  2 8 . 0 0  X 

7 0 6  4 4  E A  1 3 2  6 9 4 8  1 5 4 0  0 3 3 0 0  0 3 6 1 3  1 5 4 0 1  

7 0 6  

7 0 6  

4 4  E A  0 

88 E A  0 

7 7 4  

5 3 2  

0 0 

0 0 
.4+ 

532  

7 0 6  

7 0 6  

7 0 6  

4 4  E A  0 0 0 4 5 1  

55 

75 

0 0 451  

44  E A  0 

3 0 0  E A  0 

0 0 0 0 

0 0 

55 

75 0 0 0 

7 0 6  2 0 0 0  L F  0 0 0 5 7 0 0  0 0 0 5 7 0 0  

7 0 6  
7 0 6  
7 0 6  

4 4  E A  0 
1 L O T  0 
1 L O T  0 

0 
0 
0 

0 
0 
0 

6 6 0  
2 0 0  
5 0 0  

0 
0 
0 

0 0 
0 0 
0 0 

6 6 0  
200 
500  

1 3 2  1 , 5 4 0  3 , 3 0 0  3 , 6 1 3  
6 , 9 4 8  8 . 9 4 7  0 2 4 ;  348  

5 3 6  536  
7 5 8  0 7 5 8  

T O T A L  C O S T  C O D E  7 0 6 1 6  1 3 2  1 , 5 4 0  3 , 3 0 0  3 , 6 1 3  
UBS 3 1 0 0 0 1  6 , 9 4 8  1 2 , 8 9 7  0 2 a . 2 9 8  
( E S C A L A T I O N  0 .00% - C O N T I N G E N C Y  3 0 . 0 0  X )  
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I C F  KAISER HANFORD 
YESTINGHOUSE HANFORO COMPANY 

- JOE NO. E23494/FbEBL4 
F I L E  NO. Y97BSM1 

** I E S T  - INTERACTIVE ESTIHATING ** 
L IGHTNING H1T:GATIOH 

STUDY ( R O H )  
DOE-P.08 . E S T I H A l E  D E T A I L  BY U65 I COST CODE 

PAGE 5 
DATE 0 5 / 0 1 / 9 6  08:34:49 
BY OEA 

310002 ICFKH CCNS1RUCT:Otl FORCCS 

3 1 0 0 0 2 . 1 6  ELECTRICAL 
3 1 0 0 0 2 . 1 6 4 4 0 3 0  GROUND ROO. 5 ; ~ -  r I O F T .  cu  7C6 13: E A  264 1389; 0 2 1 3 2  0 0 7226  232! 

491 

3 1 0 0 0 2 . 1 6 4 4 0 3 4  GROUND ACCESS Y E L L  706 4 4  Ek 4 4  2 3 1 6  0 2490 0 0 1 2 0 4  60' 

3 1 0 0 0 2 . 1 6 4 4 0 4 0  CABLE # 4 / 0  C! STRANDED 706 3 0 0 0  LF 150 7896 0 E 5 5 0  . 0 0 4 1 0 6  2 0 3 '  

3 1 0 0 0 2 . 1 6 4 4 0 5 0  HAWD EXCAVAT:OIl 706 3 5 2 0  L F  1 0 5 6  4 0 4 1 3  0 0 0 0 21015 6 1 4 ,  

706 3520 LF S t 8  2 0 2 0 7  0 0 0 0 1 0 5 0 8  3 0 ?  3 1 0 0 0 2 . 1 6 4 4 0 5 2  HAND BACKFILL/COMPACTlOU 

THOHPSON L I G T U l t l C  PROTECTION 
NO. 

THOtlPSON L I G T U l t l G  PROTECTIOU 
No. 2 3 1  

THOHPSOI  L I C T l l l N t  PROTECTION 
U O .  GYP-1024  

THOHPSOL L I G  Illllt P R O T E C T I O l l  
No. 507 

( 1 ' Y  X ? ' D  X I IOFT/POLE! 

( I ' Y  X 1 ' 0  X B O F T / P O L L )  

TLSC I0-5;8': 10 F T 
0 1 2 5 1  3 1 0 0 0 2 . 1 6 4 4 0 3 2  GROUND ROO CLAMP 7G6 1 3 2  EX 5 3  2 7 9 0  0 746 0 

L 

SUETOTA'L ELECTRICAL 

FORERAN 7 . 0 0  I 1 4 6  6 1 2 6  6:. 
L E S  6 . 6 0  X 8 3 5  8. 

!!!! 0 !!' 
4 1 J U  41.  

3185 3 ! I  

TOTAL COST CODE 70616 2 . 2 1 :  0 0 4 8 . 6 9 5  
YBS 3?0002 9 3 . 6 4 5  20.064 0 1 6 2 . 4  
(ESCALATION 0 . 0 b Z  . COHTIHGENCY 30.00 I )  

I -.----.---.-----.....---..-------..------__....._______.________._._____._.____..-.----.. 
9 3 . 6 4 5  20.064 0 1 6 2 . 4  

TOTAL WES 310002 ICFKH COYSTIUCTIOtl  FORCES 2 . 2 4 :  0 0 4 8 . 6 9 5  

c 
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I C F  KAISER HANFORD 
UESTINGHOUSE HAHFORD COHPANY 
JOB KO. E23494IF6E8L4 
F I L E  NO. Y978SAA1 

** I E S T  - INTERACTIVE ESTIMATING **  
L IGHTNING H I T I G A T t O N  

STUDY (ROH) 
ODE-ROB - ESTIMATE D E T A I L  BY UES I COST COO€ 

I 

HNF-SD-WM-UP-339; Rev. 0 

PAGE 6 
DATE 05 /01 /96  08:34:49 
BY DEA 
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I C F  K A I S E R  H A N F O R D  **  I E S T  - I N T E R A C T I V E  E S T I M A T I N G  * *  P A G E  
2 E S T I Y G H O U S E  H A N F O R D  C O M P A N Y  
J O B  N O .  E 2 3 4 9 4 I F 6 E a L 4  S T U D Y  ( R O W )  B Y  O E A  
F I L E  NO. 1 9 7 8 S A A 1  D O E - R O O  - E S T I M A T E  D E T A I L  B Y  UBS I C O S T  C O D E  

7 
L I G H T N I N G  M l T l G A T l O N  D A T E  0 5 / 0 1 / 9 6  0 8 : 3 4 : 4 9  

A C C O U N T  C O S T  E O U l P  S U B -  EPUIP- m a p  T O T A L  
N U M B E R  D E S C R I P T I O N  C O D E  Q U A N T I T Y  M A N H O U R S  L A B O R  U S A G E  U A T E R I A L  C O N T R A C T  M E N T  / B & I D O L L A R S  
= = * = = = = = = = = = = =  . . = = . I I = = l = 5 . i i i E E . E E I I - - - - - -  l i l S  = = = = = = = = = =  = = = = = = =  iiil.Si= ==ii=iii = = = = = = = =  = i i i i i i r i  

R E P O R T  T O T A L  3 . 4 9 3  1 , 5 4 0  3 , 3 0 0  
182.399 3 2 . 9 6 2  

5 2 , 3 0 8  
0 2 7 2 , 5 1 0  
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APPENDIX E 
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SKETCHES 
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ITEM 1 
LIGHTNING PROTECTION TANK 

FARM POLES 
TYPICAL INSTALLATION DETAILS 

SCALE: NONE 
(H-14-100875. SH. 2) 

46 
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POWER POLE 

- MIN (TYP) 
3/4. Ot4 X 1 0 ' 4  LONG 
GROUNO ROO AN0 
2-EOLT CLAMP(S) (TYP) 

1 r GROUND CONDUCTOR 
BuRiEo ir MiN EELOW GRADE) 

ITYP) 

0 

ALTERNATE GROUNDING P L A N  EXAMPLE 
SCALE: 1/1-=1--s 

nELD DETERMINE D U C T  ARRANGEMENT 
(SEE NOTE 4) 

NOTES 
1. 

2. 

3. 

4. 

5. 

CONDUCTOR UR IERMIW GROUND ROD PARDWARE. ETC TO BE THOMPSON 

UISCDJUIEOUS FlsTENERS TO BE SUPPUD BT THE Flu. 
LIGHTNING ~ROTECTKIN (UT NO TLP iog i )  OR *PPRMD EOW 

WK~UN r-u UINIMUU FROU wE (OR o m  S R V C ~ U R C ~ )  TO GROUND 
ROD IN M DlRECllON Wrm 10'-U UlNlMUU B E m w  RODS. 

OPl lONU BONDING CONDUCTOR ATWCHMENTS TO THE DOWN 
CONOUCTOR M Y  BE M E  USING CIAUP No's 125, 141X AND 143. 

S U M  FOR UNDtKROUNO OBSTRUCTKINS. 
70 ORNE GROUND RODS. 
S W  BE NO Lm MUI 1 ' 4  BElOW G W X  AN0 S W U  PMmUTE 
Wrm AT IL1sI 1 1 ' 4 .  

OWNER TO DEERMINE LOUTlONS 
TOP Cf GROUND RODS. WHOi NLLY O R M N  

ACC5TANCE TEmNG REOUIREUD(TS. 
A MRlFl COhTNUm THROUGH N l  CONNECTIONS. 
E] U W R E  I O  RECORD GROUND RESISTANCE OF INSTUEI  P*RILLEL 

GROUND E R M I N U S .  
C) PROWOE DOCUMENTAllON OF GROUNDING RESISTANCE TESTS. 

OWNER W I U  DETERMINE IF ANY FURTHER GROUND T E R M I W  
UPGPJDE WORK IS REOUIRED. 

ITEM 2 
LIGHTNING PROTECTION TANK 

TYPICAL INSTALLATION DETAl LS 
FARM POLES 

(H-14-100875, SH. 2) 
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RISER 

CABLE CLAMP 
"TRITAP S E R V I T  

WHEN 2 G N D  
WIRES CONNECTED) 

G R O U N D  CONNECTOR 
P I P E  CLAMP STYLE 
B U R N D Y  T Y P E  GAR 
SERIES (OR EQUAL) 
(S IZED TO MATCH RISER) 

I N S U  LATl ON, 
DIRECT BURIAL  
NOTE: MAX B E N D  
RADIUS 12"  f 1" 

i 

ITEM 4 
TYPICAL GROUNDED/BONDED 
RISER CONNECTION LINK TO 
ANOTHER ACCEPTABLE RISER 

49 
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COMPONENT 

COMPONENT(S) 
GROUND WIRE 
#4 AWG STRD 
600 VOLT, GR 
IN SU LATI0 N , 
DIRECT BURIAL 

REMOVE WIRE 
INSULATION AT 
ClAMP (TYP) 

GROUND CONNECTOR 
PIPE CLAMP STYLE 
BURNDY TYPE GAR 

I 
i 

EXISTING RISER BONDING SCHEME 

50 
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04" CLASS 150 

A 

t 

RISER 
EXTENSION 
COMPONENT 

D- 

1 

4" RISER I /  

j j  

ITEM 6 

REQD EACH 

CONNECTION 
. FLANGE 

EXISTING 4" RISER BONDING SCHEME 
51 
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