
11. BASIC INFORMATION REQUIRED FOR DIVERSION DESIGN 

Many case  h i s t o r i e s  of poor ly  designed s u r f a c e  mine channels r e v e a l  t h e  

need f o r  more thorough p lanning  and des ign  methodologies. The f i r s t  s t e p  i n  

accomplishing t h i s  i s  t o  cons ider  d ive r s ions  i n  t h e  e a r l y  s t a g e  of mine p l an  

formulat ion and then  e f f e c t i v e l y  i n t e g r a t e  them i n t o  t h e  p lan .  S l i g h t  a l t e r a -  

t i o n s  i n  mine p l a n s  before  implementation can o f t e n  g r e a t l y  enhance t h e  use- 

f u l n e s s  of  d ive r s ions  and s imp l i fy  t h e i r  design;  however, i f  d ive r s ions  a r e  

viewed a s  devices  which can be added when t h e  need appears ,  t h e i r  e f f ec -  

t i v e n e s s  and e f f i c i e n c y  a r e  jeopardized. Even when d ive r s ions  a r e  p rope r ly  

l o c a t e d  from t h e  p o i n t  of view of e f f e c t i v e n e s s ,  many f a i l  o r  perform poor ly  

because a thorough understanding of a l l  f a c t o r s  r e l a t e d  t o  t h e i r  design is  

absent .  The fo l lowing  d i scuss ion  provides  i n s i g h t  t o  t h e  i n i t i a l  d a t a  

r equ i r ed  f o r  e f f i c i e n t  d ive r s ion  design. Applicat ion of t h i s  information t o  

t h e  design of d ive r s ion  s t r u c t u r e s  is  i l l u s t r a t e d  i n  t h e  fo l lowing  chapters .  

Proper  design of water d ive r s ion  s t r u c t u r e s  r e l i e s  on a well-developed 

d a t a  base. The d a t a  can r e s u l t  from a c t u a l  measurements o r  they  can be 

synthes ized  by va r ious  computational techniques.  Information r equ i r ed  f o r  

d ive r s ion  design can be c l a s s i f i e d  i n t o  t h e  c a t e g o r i e s  of topographic,  hydro- 

l o g i c ,  hydraul ic ,  geotechnica l  and eco log ica l .  

Topographic d a t a  on s lopes ,  contours ,  d i s t a n c e s ,  a r e a s ,  e t c .  a r e  con- 

s i d e r e d  a s  pre l iminary  d a t a  and a r e  e s s e n t i a l  t o  any d ive r s ion  design. Topo- 

graphic  d a t a  a r e  used throughout  t h e  e n t i r e  des ign  p roces s  and must be 

a c c u r a t e  and r e a d i l y  ava i l ab l e .  The U.S. Geological  Survey has mapped nea r ly  

t h e  e n t i r e  United S t a t e s ,  and topographic maps of a given reg ion  a r e  u sua l ly  

a v a i l a b l e .  County maps and a e r i a l  photographs can a l s o  be of value. 

Hydrologic d a t a  a r e  r equ i r ed  f o r  t h e  a n a l y s i s  and e s t ima t ion  of t h e  

des ign  discharge.  For minor s t r u c t u r e s ,  such a s  d ive r s ion  channels ,  an  

e s t i m a t e  of t h e  peak d ischarge  f o r  a given frequency is s u f f i c i e n t  f o r  design. 

Hydraulic d a t a  a r e  used t o  s i z e  t h e  s t r u c t u r e  r equ i r ed  t o  c a r r y  t h e  

des ign  discharge.  The b a s i c  p r i n c i p l e s  of open-channel flow a r e  used t o  

determine s p e c i f i c  hydrau l i c  d a t a  such a s  flow depth, v e l o c i t y ,  energy d i s s i -  

p a t i o n  requirements,  e t c .  

Geotechnical  cons ide ra t ions  govern t h e  design of rock and s o i l  s ide-  

s lopes .  Of p a r t i c u l a r  importance is  t h e  s t a b i l i t y  of t h e  s o i l s  where t h e  

d ive r s ion  w i l l  be loca ted .  I n  s t e e p  s lope  a r e a s ,  coord ina t ion  between 

geotechnica l  and hydrau l i c  engineers  is e s s e n t i a l  t o  produce a s t a b l e  channel 



t h a t  minimizes t h e  long-term l and  d is turbance  and t h e  p o t e n t i a l  f o r  l a n d s l i -  

des .  Ult imately,  geotechnica l  cons ide ra t ions  may govern t h e  channel s lope ,  

shape and l i n i n g .  

Ecologica l  d a t a  a r e  necessary t o  a s s e s s  any p o t e n t i a l  adverse  environmen- 

t a l  impacts r e s u l t i n g  from a given design. Whenever t h e  waters  of any s t ream 

a r e  proposed t o  be impounded, d ive r t ed ,  channel ized o r  o therwise  con t ro l l ed ,  

cons ide ra t ion  must be given t o  a p p l i c a b l e  s t a t e  and f e d e r a l  laws regard ing  

f i s h  and w i l d l i f e  h a b i t a t s .  Most s t a t e  game and f i s h  agencies  have gu ide l ines  

concerning s t ream improvement o r  r e s t o r a t i o n  r e l a t e d  t o  minimum flow s tan-  

dards ,  s t ream bottom ma te r i a l s  and s t ream type  ( r i f f l e s  and poo l s ,  e t c . ) .  

Table  2.1 provides  genera l  gu ide l ines  concerning t h e  informat ion  r equ i r ed  

f o r  design. Much of t h e  d a t a  base f o r  des ign  is o f t e n  a v a i l a b l e  a s  a r e s u l t  

o f  f i l i n g  f o r  mining permi ts  and meeting o t h e r  r egu la t ions .  



Table 2.1.  Possible Data Required f o r  Channel Design. 

Topographic Data 

Drainage a rea  
Stream s lope  
Watershed slope 
Watershed shape 
Longitude 
Lat i tude  
Topographic maps 
Aer ia l  photographs 
Land c h a r a c t e r i s t i c s  

Hydrologic Data 

P rec ip i t a t ion :  

2-year, 24-hour r a i n f a l l  amount 
10-year, 24-hour r a i n f a l l  amount 

100-year, 24-hour r a i n f a l l  amount 

Hydraulic 

Average ve loc i ty  
Boundary roughness 
Flow depth 
Top width 
Hydraulic r ad ius  
Wetted perimeter  
Backwater p r o f i l e  
Bedform configurat ion 

Geotechnical 

So i l s :  

Type 
S t ruc tu re  
P a r t i c l e  s i z e  
Permeabil i ty 
I n f i l t r a t i o n  
Percent  organic matter  
Chemical composition 
Aggregate index 
S o i l  maps 



2.4 

Table 2.1 (continued) 

Geology: 

Geographical region 
Rock formations 

Ecological 

Fish and wildl i fe  species present 
Water quality 
Water temperature 
Minimum flow requirements 
S i l ta t ion  
Streambed composition 
Vegetation 
Feeding areas 
Limitation of mobility 
General habi tat  requirements 
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