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a p p  n o x  i m a  t  i o n s  t o  d e t e n m  i n e  t h e

t h e  n e q u i r ^ e d  c h a n n e l s  o r  c o n d u i t

p n o j e c t e d  d i s c h a n g e s .

A p p e n d i x  7 - F  c o n t a i n s

s i z i n g  t h e  d i t c h e s  a n d

v a n i o u s  s t n u c t u n e s  a n d

n e q u  i  n e d  c h a r a c t e n i

a s  t h e  c a s e  m a y

uMc  784 .14

s t i c s  a n d  s i z e s  o f

b e .  t o  c o n v e y  t h e

t h e  c o m p u t e r  p r o g r a m s

c u  l v e n t s .  R e f  e n  t o  P  l a t e

P  l a t e  7 - 5  f  o r  a r e a s  u s e d

a n d  p r i n t o u t s  u s e d  i n

7 -1  fon  loca t  i ons  o f  the

i n  c a l c u l a t i o n s .

T h e  f o l l o w i n g  p a g e s  c o n t a i n  s u m m a r i e s  o f  t h e  d i t c h  a n d  c u l v e n t  s i z e s .

7 . 2 . 5 . 2 . 0  A D D I T I O N A L  C O N T R O L  F O R  H I A W A T H A  S E A M  M I N I N G

As shown on  P  I  a te  2 -2 ,  the  ou  t s  lope  o f  the  p roposed  H i  awatha  Seam

p o r t a l  p a d  w i l l  e n c n o a c h  u p o n  t h e  e p h e m e r a l  c h a n n e l  b e t w e e n  D - 1 D  a n d

D - z D  o n  P l a t e  7 - 8 .  l t  i s  p n o p o s e d  t o  i n s t a l l  a  1 5 "  f  l e x i b l e  c u l v e n t ,  a s

s h o w n  i n  F i g u n e  ? - F 1 ,  7 - F 2 ,  7 - F 3  ,  7 - F 4  a n d  7 - F 5 ,  a n d  P l a t e  2 , - 2  t o

c o n v e y  t h e  d r a  i n a g e  f  r o m  t h e  u p p e r  a n e a :  o f  t h e  c h a n n e  I  b e n e a t h  t h e

p a d .  T h e  o u t  l e t  p n o t e c t  i o n  f o n  t h e  f  l e x  i b  l e  c u  l v e r t  s h o w n  o n  P  l a t e  ? . - 2

w i l l  a d h e n e  t o  t h e  s p e c i f  i c a t i o n s  a s  i n d i c a t e d  o n  p a g e s  8 3 - 8 3 ,  8 4  a n d

p a g e  6 4 - 4  B e a n  C a n y o n  M R P .  T h e  r ^ i p  r a p  a n d  f  i l t e r  b l a n k e t  s p e c i f  i c a -

t  i o n  w  i  I  I  b e  a d h e n e d  t o  a s  s p e c  i f  i e d  .

T h e  p a d  a ' n d  c h a n n e l  w i l l  b e  c o n s t n u c t e d  p n i o r  t o  p l a c i n g  t h e  f l e x i b l e

c u  l v e n t  i n  t h e  e x c a v a t e d  c h a n n e l  .  T h e  c u  l v e r t  w i  I  I  b e  b a c k f  i l  f  e d

a n d  a l l  h e a v y  e q u i p m e n t  w i l l  b e  p n e c l u d e d  f r o m  t h e  a n e a  t o  a v o i d

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

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

48- 1 9-20-87
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UMC 784-14

h e a v y  e q u i p m e n t  t r a f f i c .  T h i s  c h a n n e . l  i s  i n c l u d e d  i n  d n a i n a g e  a r e a

A D - 1  ( P l a t e  7 - 5 ) .  T h e  m a x . i m u m  w a t e r  t h i s  c h a n n e l  i . s  c a l c u l a t e d  t o

f l o w  i s  s h o w n  o n  T a b l e  7 . 2 - 8  a s  1 . 5  c f s  ( D i t c f r  D - z D ) .  C a l c u l a t i o n s

f o r  t h i s  d i t c h  a r e  s h o w n  i n  A p p e n d i x  7 - F  u n d e r  R u n o f f  D i t c h  S i z i n g .

B a s e d  o n  t h i s  f  l o w ,  t h e  c u l v e r t  i s  s i z e d  a s  s h o w n  o n  T a b l e  7 . 2 - 7

( R e v i s e d  S u m m a r ' y  o f  C u l v e r t  S i z e s ) .  T h e  n e w  c u l v e n t  i s  d e s i g n a t e d

C - 4 D ,  a n d  m a t c h e s  t h e  c r ^ i  t e r i a  f o r  c u  l v e r t  C - 1  D  .  T h e  h e a d w a t e n  d e p t h

a b o v e  t h e  t o p  o f  t h e  c u  l v e n t  i n  l e t  i s  p n o p o s e d  t o  b e  1  |  m o n e  t h a n

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

p l a c e d  a s  i n d i c a t e d  i n  t h e  f o l l o w i n g  s e c t i o n s  ( 7 . 2 . 5 . 2 . 1  a n d  7 . 2 . 5 . 2 . 2 1

T h e  o u t s l o p e  o f  t h e  p a d  w i  I  I  b e  p r - o t e c t e d  b y  t h e  i n s t a l  l a t i o n  o f  6 r l

M . D .  n o c k  a l o n g  t h e  a r e a  w h e r e  d r a i n a g e  w i l l  o c c u n .  T h e  o n l y  d r a i n -

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

t o  t h e  l o w e r ;  t h e  m a j o r i t y  o f  t h e  d r a i n a g e  a b o v e  w i l l  b e  c o n v e y e d

t h r o u g h  t h e  c u  l v e r t  .  T h e  6 "  r o c k  w  i  I  I  b e  m o r e  t h a n  a d e q u a t e ,  s i n c e

t h e  a p p r o v e d  p  l a n  c a  I  l s  f o n  n a t u n a  |  6 1 '  r i p - r a p  i n  t h e  p o s t - m i n  i n g

c h a n n e l  t h a t  w i l l  c a n r y  n o t  o n l y  t h e  d i s t u r b e d  d r ^ a i n a g e  A D - 1  ,  b u t

t h e  u n d i s t u n b e d  d n a  i n a g e  f  n o m  A U - 3  a s  w e l  I  .

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

s h o w n  o n  P  l a t e  7 - 8  a s  c r o s s - s e c t  i o n  D - D .  T h e  d  i  t c h  p r o f  i  l e  i s  a  l s o

s h o w n  o n '  t h i s  p l a t e  a s  P n o f  i l e  r r F r r .  P l a t e  7 - 8 A  i s  a  t y p i c a l  s e c t i o n '

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

a n d  c u l v e n t ,  a f  t e n  t h e i r  n e m o v a l  a n d  u p o n  f  i n a l  n e c l a m a t i o n .
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The p  roposed  method  o f

l o w e n  s e a m  p o n t a  I  a r e a

f  n o m  t h e  t o p  [ u p p e r  p a d  ]

D r a i n a g e  C o n t r - o l  S y s t e T

B e a r ^  C a n y o n  i J o . l  M i l e

L o w e n  S e a m  P o r t a l  A r e a

h a n d l  i n g  t h e  d r a i

i s  d e s c r i b e d  i n  t h e

a i ^ e a  a n d  e n d i n g  a t

o

n a g e  i n  a n d  a r ^ o u n d  t h e

f o l l o w i n g  s t e p s ,  s t a n t i n g

the  bo i tom I  tump coa  I  ]  anea

I t  ]  Uppe r .  Pad D r a  i  n a g e  f r o m  t h e  d  i  s t  u r b e d  a n e a  o n  t h e

u p p e n  p a d  f  r o m  t h e  s u b - s t a t  i o n  t o  c u  I  v e n t  C - O D ,  w i  |  |  c o n t  i n u e

t o  f l o w  i n t o  c u l v e r ^ t  C - O D ,  d s  a p p r o v e d ;  t h e  o n l y  c h a n g e

w i  I  I  b e  t h e  o u t l e t  l o c a t i o n  o f  t h e  f l e x i b l e  c u l v e r t  w i  |  |

b e  m o v e d  a p p r o x i m a t e l y  Z O '  t o  i h e  w e s t  t o  d i  r e c t  r u n o f f

o n t o  t h e  r o c k  l e d g e  a b o v e  t h e  L o w e r  S e a m  I H i a w a t h a ]

p o r t a l s ;  w a t e n  w i l l  ' t h e n  f l o w  o v e r  t h e  n o c k  ! e d g e  t o  t h e

p o r t a  I  p a d  b e  l o w ;

t z l  Pon ta  I  pad T  h e  n o n t h e a s t  c o r n e n  o f  t h e  b i n  w i l l  b e

b e r ^ m e d  a  m i n i m u m

w a  t e n  f  r o m  t h e

t h e  b i n  a n d  i n t o

p a d  a n e a ;  t h e  p a d

o f  3 0 t '  h  i g h  o v e ' ^  t o  t h e  h  i g h w a  I  |  .  R u n o f  f

u p p e r -  p a d  w i l l  f l o w  s o u t h w a n d  a r o u n d

a  c o l l e c t i o n  b o x  a t  t h e  e d g e  o f  t h e  p o n t a l

w i l l  b e  s l o p e d  t o  f l o w  t o  t h e  b o x l

Ig l F l e x i b l e  C u l v e r t T h e  c o l l e c t i o n  b o x  a t  t h e  p o r ' t a l  p a d

w i l l  d i s c h a r ' g e  i n t o  a  f l e x i b l e  c u l v e n t  w i t h  a  m i n i m u m

d i a m e t e n  o f  1 5 "  I a  I . a r g e r  p i p e  m a y  b e  u s e d ,  d e p e n d i n g  o n

a v a i l i b i l i t y ] ;  t h e  c u l v e r t  w i l l  d r ^ o p  o n t o  t h e  n e x t  l o w e r

p a d  a n e a  I  C o n v e y o n  S u p p o r t  P a d  ]  ;

48-24 9-20-37



[ + ]  C o n v e y o r  S u p p o r  t  P a d  T h i s  p a d  w i l l  b e  s l o p e d  t o  d r ^ a i n  t o

t h e  f  l e x i b l e  c u l v . e r t  a r e a ;  t h e  f  l e x i b l e  c ! - r l v e n t  w i l l  b e

o p e n e d  [ o "  r ^ e p l a c e d  w i t h  +  r ' o u n d  c u l v e r t ]  f o r  a  d i s t a n c e

o f  a t  l e a s t  l  O r  t o  a  I  l o w  s u r - f  a c e  w a t e r  t o  e n  t e n  t h e  c u  l v e n t  I

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

n a c k  a n d  g n o u t e d  a s  s h o w n  o n  t h e  a t t a c h e d  t y p i c a l  d n a w i n g ;

w a t e n  w i l l  t h e n  f l o w  d o w n  t h e  f l e x i b l e  c u l v e r t  t o  t h e  C o a l

P n o c e s s i  g  p a d  a n e a ;

I S ]  C - o a l  P n o c e s s i n g  . P a d

d r a  i n  t o  t h e  c u  l v e n t  I

i  n  t h e  c u  I  v e n t  f o r  t h e

b e  c o n v e y e d  d o w n  t o  t h e

T h i s  p a d  w i l l  a l s o  b e  s l o P e d  t o

a n o t h e r  1 0 '  o P e n i n g  w i l l  b e  l e f t

s u r f a c e  n u n o f f ;  w a t e n  w i l l  t h e n

l o w e n  [ t u m p  C o a l ]  p a d  a r e a ;

t 0 ]  L u m p  C o a l  P a d  T h e  f l e x i b l e  c u l v e r t  w i  I  I  p a n a l  l e l  t h e

c o n v e y o r  d o w n  t o  t h e  I  u m p  c o a  I  b  i n ,  p a s s  b e n e a t h  t h e

b i n  s u p p o r - t s ,  a n d  e m p t y  i n t o  a .  c a t c h  b a s i n / e n e r g y  d i s s i p a t o r ^

j u s t  s o u t h  o f  t h e  b i n ;  r u n o f f  w i l l  t h e n  f l o w  s o u t h  i n t o

d i t c h  D - 4 D  a n d  p a s s  t h r  o u g h  c u l v e r t  C - 2 D  a n d  o n t o  S e d i m e n t

P o n  d  r r A r r  .

T h e  r e v i s e d  d n a i n a g e  i s  s h o w n  o n  P l a t e  Z - 2 .  D e t a i l e d  d r a w i n g s  o f

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

S i z i n g  c a l c u l a t i o n s  a n e  s u m m a r - i z e d  o n  t h e  f o l l o w i n g  s h e e t :  " L o w e r

S e a m  P o r t a  I  A n e a  D r a  i n a g e  S i z i n g  C a  t c u  l a t  i o n s " .

48-28 e /2a/87
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Lower  Seam Por ta  I  A rea

D r q i n a g e  S i z i n g  C a l c u l a t i o n s

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

7 . 2 . 5 . 2 . A  I p ,  4 8 - 1  ]  o f  C h a p t e n  7  o f  t h e  B e a n  C a n y o n  l . 4 R P .  T h e  m a i n

c h a n g e  t o  t h a t  d i s c u s s i o n  w i l l  b e  t h a t  t h e  1 5 "  f l e x i b l e  c u l v e n t  a n d

i n l e t  s t n u c t u n e s  w i l l  r e p l a c e  e x i s t i n g  c u l v e n t  C - t D ,  w i t h  t h e .  n e w

c u  l v e n t  b e i n g  d e s i g n a t e d  C - l  D .  T h e  f  o l  l o w  i n g  i s  a  s u m r n a n y  o f  t h e

s i z i n g  c r ^ i t e n i a  f o r ^  t h i s  c u l v e r t :

l r  l

c a  l c u  l a t e d  t o t a  I  f  l o w  f o r  d  i  t c h  D - z D  I P  t a t e  7 - 5 ] ,

T a b l e  7  . 2 - B  a n d  A p p e n d i x  7 - F .

t Z ]  V e l o c i t y :  1 0 . 9  f p s

F l o w :  1 . 5  c f s

E ' .  Based  on

s h o w n  i  n

I s ]  R ip - i i ap : .

a .  B a s e d

[ + ]  S l o p e :  Z O . A l s

.  a .  B a s e d  o n measu  nemen t  o f

l o c a t i o n  o f  C - 1 D .

a .  B a s e d  o n  1  . 5  c f  s

d e t e n m  i n e d .

f l o w  a n d  2 0 %  s l o p e  a s  p n e v i o u s l y

s t e e p e r  p o n t i o n  o f  s l o p e  a t

1  8 "  M e d .  D  i  a m .

o n F i g u r e  7 . 2 . 7 I p . 6 3 ]  f o r  1 0 . 9  f p s .  v e l o c i t y

p r e v l o u s

Is] D  i a m e t e r :  1  5 "

a .  B a s e d  o n d i a m e t e r  o f  p n e v i o u s  c u l v e r ^ t  C - 1 D  a n d  o n

48-2C s /2a /87



common

N o t e ;

m a y  b e

s i z e  a v a i l a b i l i t y  o f  f  l e x i b l e  c u l v e n t .

1  5 ' f  i s  a  m  i n  i m u m  d  i a m e t e r  I  I  a n g e n

u s e d  d e p e n d i n g  o n  a v a i l a b i l i t y .

c u  I  v e r t

I O ]  R e q u i n e d  H e a d w a t e r :  g "

a .  B a s e d  o n  n o m o g r a p h

7 . 2 . 5 . 2 . 4 ,  p .  5 3 .

a n d  e q u a t  i o n  d e s c r i b e d  i n  S e c t  i o n

s /20/8?48-2D
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6 - 1 5 - 8 5

7 . 2 . 5

I

-

upstream' f rom where the mine road crosses Bear  Creek in  the mine p lan

area.  The moni tor ing locat ion downstream is  a t {e i r  } . l -4-  In  addi t ion to

these a th i rd moni tor ing locat ion is  beinq added.  In  the future the

right-hand tr ibutary of Bear Creek wil l  be monitored just above i ts

c o n f l u e n c e  w i t h  B e a r  C r e e k .  I S e e  P l a t e s  7 - ! ,  2 - 2 ] '

Monitoring of the fol lowing parameters wil l  be performed 
'  

monthly:

f  1ow (gpm) , ph, temperature ( oc) ,  total dissolved sol ids (mg/Ll ,  i ron t

magnesir.r.rr potassium, chloride , nitrate sulphate , carbonates, bicarbonates,

calcium, magnesium, sodirrn and total suspended sol ids (aII  in mg/Ll '  On a

quarterly basis the paranreters ] ist in Table 7.2-6 wil l  be measured'

FIorys wiII be deterurined by direct Eeasurement (depth times width

t imes Z/l  vet ocity) oE r whenever feasible, by t irned f i l l ing of a unit

volume container. Chenical analyses wiII  be performed by a cert i f ied

laboratory. Reporting fonnat will be as shown in Figure 7'2-3'

SURFACE WATER CONTROL AND DIVERSIONS

The vast majori ty of the disturbed area of the Bear Canyon Hine is on

the west side of Bear Canyon (same side as the mine portal and to the

gouth). The atl  run-off from this west side disturbed area is col lected

and channelled to Sedimentation Pond "A". thre small asrount of nin-off

froin the disturbed area east of Bear creek is channelled to sedimentation

pond ,,8,.. In order to minimize the amount of water crossing the disturbed

area, run-off from the undisturbed area above is diverted around or

channelled through the disturbed area and into Bear Creek'

9 /20187
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R E  H

6 -  1  5 - 8 5

7 .T.7 GROUND WATER I 'TONITORI}IG PLAN

Moni tor ing act j .v i t ies wi l l  focus on determin ing water  }evels ,  d ischarge and

water quality fluctuations in relevant aquifers or ground r"ater occurrences in

the nine area. Data rtJ.ll be collected from rnine roof seePs and sumPs' future

encounters, if any, by drill holes within the mine' observation nells and

springs. Procedures to correlate ground water discharge and contamination of

Bear  Creek wj . l l  a lso be used,  fo l lowing procedures by l laddel l '  e t '  a l "

(1983) .  The object ives of  the noni tor ing p lan are to (1)  ident i fy  Potent ia l

impacts during and after lrining. and (2) Provide on-going base line data on

aguifer char?cteristics and ground water occurrences'

The monitoring activities rrill be tined to determine the aPProxinate

seasonal variations with tiDe for the Piezometric beads and water volunei

encountered and water guality Parameters, for the decJ'ining and rising linbs

of the annual lreather cycle. It is ProPose't that sanPles wiII be coll'ected at

about February 1, uay 1, August 1, and Novet0ber 1, at a1I sites' In ad'lition

to these monitoring activities ' 
- data shall be routinely coilected at au neir drill

holes and other encounters in

encountered.

the mine, where signif icant in-f lows are

Springs below the raines will be sampled to determine discharge and $ater

gualj.ty parameters and their possible varialion uith tfune' These sPrings

include Huntington Spring, coP DeveloPment sPrings, Inine water] sPlings (P]ate

red are Iisted in Table ?'1-4'
3-4-1). t{ater qriality PararBeters to be neasu

However, perioatic checks rtiIl be made of the mine area to deter8ine any

possible impacts not currently exPressed at the surface' This infornation will

be used to esttm;tte seasonal fluctuations, aquifer recharge ' and Consistent

Iong-term changes and to cOnfirm the formations contributing tO sPring fLou'

I

i ;  1 0
f  r u

e /20187
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The irater levels in the rnjne sudps cannot be recorded

quarterly, those areas are sealed, and hrater samples submitted for quality

analysis to a qualified laboratory. This inforrnation will be used to assess

Ieakage lates and possible contanination. As nining progresses, three

observation rrells (}l!{-F, c, and H) will be drilled through the undellying

Hiah'atha coal .sean, at the base. of the Blackhawk fomation and a nini-hum of

25 feet into the underlying Star Point sandstone' fonnation. These well

Iocations are identified in Plate 3.4-1, Locations of these rrells are

approxinate and site conditions and mine personnel $iII determine their exact

locations. ltre purpose of these wells.nill be for the collection of piezohetric.

surface and rrater quality data, as encountered. These three wells are located

in areas of projected Eining activity and wiII be drj-lled upon applova] of tlese

nonitoring sites. These uells are located such as to detennine the extent o!

occurrence of ground water within the depths of i-mpact of the Eining activities

on the ground r.rater regine. Any ground lraters encountered by these htells

will be srrq)Ied and wilt be used to correlate rrith the sater quality data frolr

H u n t  i n g  t  o n Springs, and COP Development Spring to Provide a check

on estimates of ground water contamination. These springs are foqrsed on

since their flow is the sole use of ground rdater to be possibly affected by the

rnining activi t ies.

The existing and proposed data collection sites selected are expected to

provide a representative cross section for hydrologic data across the mine afea

based on the f low direct ions projected.

9120 /87
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of  D i t ,ch  S izes-

w i t h  1 : 1  s i o e  s l o P e s .AII  d i tches are
typ ica l .  )

-Summary

tr iangular "V ditch" (See Plate 7.  I  for

-

D- 1R

D-  2R

D-JR

D- 1U

D - 2 U

D- 3U

D-4U

D- 5U

D-5U

D-7U

D-8U

D- 9U

D- l_0u

D - 1 1 U

D-  1D

D-2D

D-3D

D:4D

D-5D

D-6D

FIow ( gfs )

1 0 .  2

L 2  . I

LO.  4

1 . 5

L . 5

6 . 1

1 1 . 9

. 9

o
. J

L 0 .  3

'  2 . 3

1 . 8

1 . 5

7 . 6

. g

1 . 5

1 , 0

4 . 8

7 . 2

L . 2

veI .  (  fps )

6 . 8

6 . 8

6 . 8

J . 5

3 . 9

5 . 5

6 . 6

3 . 5

3 . 5

6 . 6

4 . 4

5 . 0

5 . 7

7 . 9

4 . 0

5 . 5

5 . 2

5 . 3

6 . 2

4 . 4

Rip Rap
S i z e * *

6 t '

6 r t

6 t t

N/R

N/R

4 "

6 t t

N/R

N/R

6 t t

N/R

4 "

6 t

9 "

N,/R

4 "

4 "

4 "

5 "

N/R

Slope  ( t )

6 , 0

6 . 0

6 . 0

4 . 0

5 . 0

5 . 0

5 . 0

7 . O

7 . 0

5 . 0

6 . 2 5

8 . 3

1 8 .  0

J . 4 . 0

9 . 0

l_0.  0

L 5 . 0

6 . 2 5

6 . 4

6  . 2 5

Depth
Of Di tch

2 t - 0 t

2 ' -A"

2 |  -0r r

1 t - 3 *

1 r  - 3 f r

1 ' , - 9 "

z',-O"

1 ,  - 0 r ,

1 r  - o r l

2  r  -o t t

1 r  - 3 t l

1 t  - 3 r l

1 t - 0 '

1 t - 5 *

1 t  - 0 t '

1 t  - 3 t '

1 r  - 0 t '

1 t - 6 '

L t  -9t '

1 t - 3 t

Depth
Of Water

. 1 ' - 6 t t

1 r  _ 6 r !

1 r  _ 6 r l

0 ' - 9 '

0 r  9 r l

1 ' - 3 '

1 r _ 6 , '

0 .  _ 6 r r

0  |  _6r l

1 r  _ 6 . r

0  |  _g r l

0  r  _9 r l

0 '  - 6 "

l-  |  -0"

0  |  _5 r l

o '  - g *

0  |  _5 r l

1 ' - 0 "

0  |  _ 9 r l

0  |  _ g r l

*6. .  f reeboard added
* *  s e e  P l a t e  7 . 1  f o r
N/R not required

to required flow depth.
locat ion of  r ip rap.
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- Summary of Crr lvert  Sizes-

c-  lR

c-  2R

c - 3 R

c- lu

c- 2u

C- JU

c-4u

c-5u

c-6u

c-7u

c-8u

c-9u

c-lD

c-2D

C-JD

60" c$P

FIow (gf s )
1 0 .  2

1 2 .  1

1 6 .  4

g . g

1 . 5

? .  9 + +

6 .  1 + +

6 .  1 + +

q
. J

1 0 .  3

8 . 8

1 . 5

'  1 , 5

4 . 8

t - 2

2 3 1 . 2

vsr. (fps,l
9 . 5

9 . 5

9 . 5

1 2 .  3

8 . 4

5 . 7

5 . 1

5 . 0

4 . 4

9 . 7

1 3 .  O

8 . 0

1 0 .  9

9 . 6

'  
5 . 2

1 3 .  I

Rip Rap
L2"

1 2 "

12"

24" +

g "

5 t '

6 t t

N/R

N/R

l .2 "

24" +

'  
g r t

1 8 f  r

L2"

6 "

24*

Slope (t )
8 . 0

8 . 0

8 . 0

1 5 . 0

1 5 .  0

5 . 0

5 .  L

4 . 8

3 . 7

8 , 3

1 5 . 0

7 . 3

29 '0

1 2 . 0

4 . 2  .

3 . 4

Diameter
1 8 "

1 8 "

1 8 "

3 0 "

1 5 "

]-2"

1 0 "

l-0"

L 0 "

L2"

1 8 '

L 5 '

1 5 "

1 8 "

1,2 "

6 0 "

Reguired
Headwater* *

27"

3 6 "

27u

18 '

gr t

3 6 "  *

3 6 "  *

35"  *

L2"

27"

24"

g "

g r t

l 5 t '

gt t

1 0 2 "

*When capaci ty of  cr . i lvert  is  exceeded f low cont inues down di tch to next

cul ,vert .

**From invert  e levat ion.

* * r  A I I  c r r t r v e r t ' s  &  d i t c h e s  m e e t  a n d  o r  e x c e e d  m i n i m u m  r e q u i r e m e n t s .

+  R e p l a c e d  w i t h  1 5 ' '  f l e x i b l e  c u l v e r t

++ A two foot high check dam of r ip-rap is used to develop the headwater

pecessary for  maximum f low through the culvert ,  excess f low cont inues down the

< i i t ch .
N./R - Not requi red

9 /2a187
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