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DRAINAGE AREA S W Y  SHE;, 
_.-- - _ . 

+ 

-\ Drainage Area ~ e s l  g n a t  i o n " ' - d ~ i L  /;;d - 
( Z ~ + ~ / O ' % ~ / O ' )  .\ 

Area 
_--- 

square m i l e s  
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BELL ROAD WSTER DRAINAGE - - - - '*fi0~oD8 

DRAINAGE AREA S W Y  SHEET %> p+ 4% c - l  c..% 4. 
_.-- - _ . /- of- 

, . 4 //iSi. 
"/A, '+fro .I, 

Drainage Area Des 1 g n a t  ion Id b ,; 
( Z ~ + ~ / O ' % ~ / O ' )  .\ ------' *".$-?Po '4,. 

Area square m i l e s  *% ,, *9 

Upstream E l e v a t i o n  H y d r a u l i c  Leng th  2640 f e e t  

Downst ream E l  evat  i on Sl ope 00 0035 f e e t / f e e t  

LAND USE 

Subarea 
Square X T o t a l  Development Soi  1 
M i  1 es Area J u r i  sd i  c t  i on Zoni ng S ta tus  Group CN Comnent 

Weighted CN= (79 

Large o r  E longa ted  Watersheds 

0.5 0.38 Lag = 24n (L Lca/S ) 

Lag= O,/O hours  

Smal l  , Uni f o rm  Watersheds 

S = % Lag= h o u r s  
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BELL ROAD MASTER DRAIKAGE 
DRAINAGE AREA S W Y  SHEET 

/ 

Drainage Area Designat ion jk/0 3 hm/ 
Area _ I  , square mi les  

Upst ream E leva t i on  1 Z3 1 Hydraul ic  Length 1 3,200 f e e t  

Downstream E leva t i on  1 257 S l  ope D, .~0,4& f e e t / f e e t  

LAND USE 

Subarea 
Square Z To ta l  - Dev-ment S o i l  
M i les  Area J u r i  sd i  c t  i on Zoni ng .w\u& Group CN Comment 

0 . 0 7  :no% KP;ILRO+ID I3 19> ~ E ~ X T ,  
(S~AX,F,ED> 

Weighted CN= 79 
- ----._ 

Large o r i E l  ongated i Watersheds 

0.5 0.38 Lag = 24n (L Lca/S ) 

S= Zq, 6 f t / m t  

Lag= CL.58 hours 

Small, Uniform Watersheds 

Lag =  LO*^ ( ~ O O O / C N  - 9)0*7/1900 S k  

S= X Lag= hours 
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BELL ROAD M T E R  DRAINAGE 
DRAINAGE AREA SUmARY SHEET 

Drainage Area Designat ion Iooz 
Area 0 10 square mi les  

Upst ream E l  evat  i on 1 2eT? Hydraul ic  Length ( 5 , 3 0 0  feet  

Downst ream E leva t i on  1 1 9 7 S l  ope 0.00 5i.h f e e t / f e e t  
I 

LAND USE 

Subarea 
Square % To ta l  Devel oprnent Soi 1 
M i  1 es Area J u r i s d i c t i o n  Zoning S$atu s Group CN C o m n t  

0 .  07 90 .% R ~ ~ R D W  /E% 1 8 79 D=ccT 

Mei ghted CN= ( ~ 0 . q  ) 3 r 
- . -- 

Large o r  ~ l o n ~ a t e d  Watersheds I Small, Uniform Watersheds 

0.5 0.38 Lag = 24n (L  LCa/S ) I Lag =  LO*^ (IOOO/CN - 9 ) 0 * 7 / 1 9 ~ ~  S' 

s= 79.3 f t / r n i  

Lag= 0~6.5  hours 

S= % Lag= hours 
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BELL ROAD CIASTER DRAINAGE 

DRAI KASE AREA SIJWARY SHEET 

/'- 
Drainage Area Designat ion - 14 / ~ l ? " l  

Area 0 , p 7  square m i les  

Upst ream E leva t i on  1 2 5 7  2 H y d r a u l i c L e n g t h  13200 f e e t  

Downst ream E leva t i on  / I  7 s 1 ope 0 5 -  f e e t / f e e t  

LAND USE 

Subarea 
Square % T o t a l  Development Soi 1 
M i  1 es Area J u r i s d i c t i o n  Zoning Jif-as Group CN Comment. 

'(9 0 R& , i ~o /?o  R o d  [ 3 2%) 
>d,+l 7: ,z 

0.07 
I-. I-+;--.> -,- .- - A  f 

, 

Weighted CN= L. Re 
. 

Large o r  E l  ongated ,Watersheds 

Lag = 24n ( L  Lca/S 0.5)0.38 

Lag= .>. 61 hours 

Small , Uniform Watersheds 

Lag = LO*' (1000/CN - 9 ) 0 * 7 / ~ 9 ~ ~  S' 

S= % Lag= hours 

*,+ I,: 
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BELL ROAD W T E R  DRAINAGE 
DRAINA6E AREA S W Y  SHEET 

Drainage Area Designat ion 
'.- 

r of34 
Area (%09 square m i les  

Upst ream E leva t i on  )2?0 Hydrau l ic  Length 3300 fee t  

Downstream E leva t i on  I 1 9 7 Slope fl,00070 f e e t l f e e t  

LAND USE 

Subarea 
Square X Tota l  Development Soi 1 
M i  1 es Area J u r i s d i c t i o n  Zoning Sti@m--, Group CN C o m n t  

(9 03 '"Yo f l ~ i ~ \ C o p k  Co 13 98 ALLMo57 c ~ M ~ ~ T E  
AS phLT pku l i k $  

a 

Weighted CN= 3 9  
-- - - --- 

Large o r  Elongated )Watersheds Small , Uniform Watersheds 

0.5 0.38 Lag = 24n (L Lca/S ) I Lag =  LO*^ (10001CN - 9)0*7/1900 S' 

S= 3h. 8 ft/mr % Lag= hours 

Lag= 0.13 hours 



~ o b  L &  ,U W U  0 P C  D P ) * U I ~  ' 

G?mW Grelrnrr Engineering 
-%Ses----*s*- - brcclpllon 

~!~~~ Scknooa, In& -. - - - s a  / 
W 327.3413 

J Phodx 002 275-MOO .. - C.kukldby bl~ Wwt No.,- < 
C W d  by A, Dale .+, ot A- e --,---I. 7-------.. -_I-------- -- - 

BELL ROAD MASTER DRAIMGE 
DRAI KAGE AREA S W Y  SHEET . - 

Drainage Area Des igna t i on  ( 00 2 - -- -- 

~ $ l o  Area square m i l e s  

Upstream E l e v a t i o n  128 2- H y d r a u l i c  Leng th  I5,3533 f e e t  

Downstream E l e v a t  1 on 1197 Slope -- O . D o 5 b  f e e t l f e e t  . 

LAND USE 

Subarea 
Square X T o t a l  Development Soi  1 
M i l e s  Area J u r i s d i c t i o n  Zoning S W  Group CN C o m n t  - 

3.m 2 0 %  78: +&.LI~. (41 2 
80% ' 4  ' ? '79 

Weighted CN= 3: ,̂ 3 3) 

Large o r  E l  ongated Watersheds ( Smal l  , Un i fo rm Watersheds 

0.5 0.38 Lag = 24n ( L  Lca/S ) 

N =  ,q L =  2.9 -? mi LC 1 &ml 

s= 2s. z. f t l r n l  

Lag= 7.65 hours  

Lag  = L O * '  (1000/CN - 9 ) 0 * 7 / ~ 9 ~ ~  S' 

L = f t  CN= 

S = X Lag= hou rs  
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BELL ROAD W T E R  MUlNAGE 
DRAIKASE AREA S W Y  SHEET 

Drainage Area Designat ion 100 * 
Area ( 9 , l  0 square m i l e s  

Upstream E l e v a t i o n  \ 292 Hydrau l ic  Length 3 o o  f e e t  

Downstream E l e v a t i o n  (14 3 Slope 0 + ~ & b  f e e t / f e e t  

Subarea 
Square X To ta l  Development S o i l  
Mi les Area J u r i s d i c t i o n  Zoning St& u s Group CN Comnent 

0 . 0 ~  9 cO,hlTy @ t ~ ) / w ~  @ a qz 

Weighted CN= 6+-/,2) 8d 

Large or  Elongated Watersheds I Small ,  Uniform Watersheds 

0.5 0.38 
Lag = 24n ( L  Lca/S ) Lag =  LO*^ (IOOO/CN - 9 ) 0 * 7 / ~ 9 ~ ~  S' 

S= Z q , 3  f t l m r  

Lag= O , 5 3  hours 

S = % Lag= hours  
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BELL ROAD MASTER DRAINAGE 
DRAINAGE AREA S W Y  SHEET 

Drainage Area Designat ion , +H-- 2001 
J 

Area 0,443 square m i l e s  

Upstream E leva t i on  '375 Hydraul i c Length @ZOO f e e t  

Downstream E leva t i on  13~ - - -  Slope 0, 0079 f e e t / f e e t  

LAND USE 

Subarea 
Square X Tota l  Development Soi 1 
Mi les Area J u r i s d i c t i o n  Zoning Status Group CN Comnent 

.2- 
30% 0 a ~ 3 . 5  5% & ~ & p k c o .  @ 4 3  l% 8 7? 

J 7 1  0, 02 8 ,  9% ' I 1  

,- 
I I 

b Bb 

C. 2.q 4 2  R73 ' j9 ~ ~ T ~ T U R A  L 

3 .  3?'b 47 _D 810 ~ , ~ - ~ O R A L  

/ 

Weighted CN= 1/31 2.7) 3 5 
-- . 

Large o r  Elongated Watersheds Smal I, Uniform Watersheds 

0.5 0.38 Lag = 24n ( L  LcaIS ) I Lag =  LO*^ (I.OOO/CN - 9)0*7/1900 S% 

Lag= hours I 

N= L = mi LC mi 

S= f t l r n i  

L = Q ' - / - f t  CN= e?' 
kET- S-n.74 % Lag= I ,  hours 
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BELL ROAD MASTER DRAINAGE 
DRAINAGE AREA S W Y  SHEET 

/' I 

Drainage Area Designat ion /%+-I#tY\ 
I I 

Area 0.95 square m i l e s  

Upst  ream E leva t i on  1312 Hydraul ic  Length 539Q f e e t  

Downstream E leva t i on  127s -- - - Slope Q ~ ~ ~ ~ L / -  - - -  f e e t / f e e t  

LAND USE 

1 i n r  Subarea 

,., L ' 
Square X Tota l  Development Soi 1 

?- M i  1 es Area J u r i  sd i  c t  i on Zoning Status Group CN Comnent 

o , : ~ -  $, o+a? 32 C .a @&\A U. 3 79 DK~EPT 

Weighted CN= /?s.L~) 3 6  
I- \ 

Large o r  E l  ongated Watersheds ( Small ; Uniform /Watersheds 

0.5 0.38 Lag = 24n (L LcaIS ) / ' Lag =  LO*^ (1000iCN - 9)0*7/1900 5% 

I -3 S= n . b $  % Lag= '.i hours 

Lag= hours I 
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BELL ROAD CUSTER DRAINAGE 

DRAINAGE AREA S W Y  SHEET 

Drainage Area Desl gnat ton Zok3 \ij. 
3 rJ i 

Area square m i  l e s  

Upst ream Elevation 127a Hydraul i c  Length 53 03  f e e t  

Do~nstrearn Elevation I - L~P ,  -_S~PPR D DO57 f e e t / f e e t  

L A N D  USE 

Subarea 
Square % T o t a l  Development Soi 1 
Miles Area Jur i  sdi c t  i on Zoni ng Status Group C N  Comnent 

D. ZZ / 
Z" C. o f  j&owPr E k  DESBPT 

Weighted C N = ~ . ? ~ , ~ ' \  q: 

Lag = 24n (1 Lca/S 0.5)0.38 

Large or Elongated Watersheds 

I Lag = ioo8 ( I O O D / C I ;  - ~ ) o * ~ / I ~ o o  i' 

Small, Uniform Watersheds 

Lag= hours 

N = L = m i  LC m i  

S = ft/mr 

L =  5300 f t  CN= '32- 

S= 9.5" % Lag= \.59 hours 



- 
BELL ROAD W T E R  DRAIMGE 
DRAINAGE AREA SUmARY SHEET 

P-7 -) 2 :7'? 3 
Drainage Area Designation ,LO:? -:' 

J i  

Area I ?( square m i l e s  

Upstream E l e v a t i o n  l ? . 12  Hydraul i c Length ,'C ,; ."'? f e e t  

Downstream Eleva t i on  a 1.q Slope O.QC)&I - - f e e t / f e e t  

LAND USE 

Subarea 
Square I To ta l  Development So i  1 
M i  1 es Area J u r i s d i c t i o n  Zoning Status Group CN C o m n t  

:e& 0.85 4?0/~ peor~lk 
' a  . w 86 0 . p  < l o %  Bz 

Weighted CN= G)d 

Large o r  Elongated Watersheds 

0.5 0.38 Lag  = 24n ( L  Lca/S ) 

L a g =  hours 

Smal I ,  Uniform Watersheds 

Lag =  LO*^ ( ~ O C I ~ / C N  - 9)0"/19~~ S' 
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BELL ROAD W T E R  DRAINAGE 
DRAIMAGE AREA S W Y  SHEET 

Drainage Area Designat ion - t u - - 
Area 1 . 0 ~  square m i les  

Upst  ream E leva t i on  ['2$ Hydraul i c Length 7,Is Q f e e t  

Downstream E l e v a t l  on - ~ 4 4  - .  

Slope o 00% f ee t / f ee t  

LAND USE 

Subarea 
Square % To ta l  Development Soi 1 
M i  1 es Area J u r i  sd i  c t  i on Zoni ng Status Group CN Comnent 
0.27 

'?;". C,*, Peg&?A E& B 5 \O,PCii.r~,Si 
0 ,  10 ID% 8 ' h 77 gjtz>yp\-;> 

0.53 5 3% 
I 17 ?'9 

B 79 J b 5 F ; t '  
3, I D  n Bq '..-.---" - _.-- 

+ 

Weighted C N = / ' 7 ? , <  7 3  

Large o r  Elongated Watersheds 

Lag= hours 
\ , 
\ 
\ '  

Small, Uniform Watersheds 

Z '  

Lag =  LO*^ (IOOO/CN - 9 ) 0 - 7 / ~ 9 ~ ~  S' 

L= 7150ft CN= 73 
~ = 3 d &  % Lag= Z . ? ?  hours 

o + 

, 

RJ& lyq : ///A 
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BELL ROAD W T E R  DRAINAGE 

DRAI MGE AREA S W Y  SHEET 

,zoo6 \ 

Drainage Area Der ignat lon  2 2 , & ~ ~ l ~ Z 5 ! ~ f ~ Q f i ~ * - ~  b - 
Area 1 .OD square m i l e s  

Upstream E leva t i on  I 248 Hydraul ic  Length _ 9 / D o  f e e t  
-(o.Qo#)- 

Downstream E leva t i on  12s Slope 0% en27 - f e e t / f e e t  

LAND USE 

Subarea 
Square X Tota l  Devel oprnent Soi 1 
M i  1 es Area J u r i s d i c t i o n  Zoni ng Status Group CN C o m n t  
Otf; 30 C . D F @ ~ ~ ~  - 9  %&?FV~: 5 31 s.F4pli~ 
, 2 3  23 1 -I 

., i 7 17 ' a  

, l' I 1 1  

ii, . I 3  RL 
& 1 $ , b ~ ~ e s s .  

I ?  172 
I 1 B 5  CofA e, I F' - .  .. I 0  I 

>pja~ 13 
' 9 

n .D 7 7 R3 1 \J 3.j A ~ 7 . 5  

s- 
I 72- C o f l f l .  
I 

Weighted CN= / 79, 79 1, 

/!:I P /hP -- I :./ ' 

Large o r  Elongated Watersheds Small, Uniform Watersheds 

I 
I 

Lag= hours 

Lag = 24n (L LCa/S 

N = L = 

S = 

Lag = L ~ * ~ , ( ~ O O O / C N  - 9)0*711900 Sii 

L= f t  CN= 
i 

S =  0,7'? % Lag= hours 
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BELL ROAD WSTER DRAINAGE 

DRAIWGE AREA S W Y  SHEET 

Drainage Area Desi gnat i on ( ~ 5 '  > ~ u - 3  
, ~ 0 ~ 4 6  

Area !.90 square m i l e s  

Upstream E leva t i on  12 55 Hydraul i c Length 6, b 50 f ee t  -. - 

Downstream Elevat ion-  - 1 223 - Slope 9. gc? dq---- f e e t / f e e t  

LAND USE 

Subarea 
Square % To ta l  Development Soi 1 
M i  1 es Area Juri sdi  c t  i on Zoni ng Status Group CN Comment 
0 .05  0 'h' C, DF kc&/? E% D 8q DE%3?T 

7-c 0 ~ 7 5  , ,3 77 ~,95&~2T- 

Weighted CN- q 3  ' 33 

Large o r  E l  opa' ted Watersheds 1 Smal l , Uni form Watersheds 

I S= 0.  48 % Lag= 2 .0q hours 

, 

1 
0.5 0.38 Lag = 24n (L Ua/S ) 

Lag= 0.42- hours I 

L .- ' C 

Lag =  LO*^ (1000/CN - 9)0'7/19~~ S' 
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BELL ROAD MASTER DRAINAGE 
DRAINAGE AREA S W Y  SHEET 

Drainage Area Desi gnat i on 

Area 0.27 square m i l e s  

Upst ream E leva t i on  1 22'3 Hydraul i c  Length 6 2 5 1 f e e t  

Downstream E levat ion-  I 4 ---- Sl ope 0 O@'?\.'k -- f e e t / f e e t  

9- p, 
-1: - 3 

L A N D  USE 

Subarea 
Square % T o t a l  Development Soi 1 
M i  1 es Area J u r i s d i c t i o n  Zoning Status Group CN C o m n t  

i 1 
- .  

3.0 3 Cl D r  Y ~ O B I R  E-6 I b ag 
'89 ' 0.24 * 

E* 7q BgsEer 

Weighted C N =  3 9.: 
.-2, A 

-,- - ,-' 

Large or  ElongatediWatersheds 1 Small, Uniform Watersheds 
, 

-- 
/' > ,,c..-. s s r _. 

0.5 0.38 Lag = 24n (L LCa/S ) Lag =  LO*^ (100$//e~ - 9 ) 0 0 7 / ~ 9 ~ ~  S' 

N=:3,p? L= I I mi Lcn.<q m i  L= /,z,~yo ft CN= 

s= ~ ~ , 7 , 4  -, f t lmr  S = O , ? G  % Lag= %,23 hours 

Lag= p,25  hours 
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BELL ROAD MASTER DRAINAGE 
DRAINA6E AREA SUIIPU\RY SHEET 

f i  Drainage Area Designat ion , 
\ 

~ 4 7  : ~ L T  200s 
Area 0.2-4 square m i les  

Upst ream E leva t i on  I 224 Hydraul 1 c Length 6730 f e e t  

Downst ream E leva t i on  114-7 - - Sl ope 0.fl037 - f e e t / f e e t  

LAND USE 

Subarea 
Square X Tota l  Development Soi 1 
M i  1 es Area Juri  sd i  c t  i on Zoni ng Status Group CN C o m n t  

0 ,  c2 8 ,-, P$-,gd~~ 0 

eic - 36 S t k ~ E 7  

Mei ghted CN- / ~ P , < P  9 ( 
- - c-, / 

Large o r  Elongated Watersheds I Small , Uni f o r p d a t e r s h e d s  

0.5 0.38 Lag = 24n (L LCa/S ) I Lag = L ' * ~  (IOOO/CN - 9 ) 0 * 7 / ~ 9 ~ ~  S' 

S =  Iq.b% f t / m r  

Lag= n.30 hours 

S = 0 . 3 7  % Lag= hours 
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Tucum 692 327-3413 
h n l x  602 275-5400 ~alculated by 7. I ,- h t e  q/~z-!?' Sheet No T . 

@.- Checked by flf9 Dnte :/* ot 4G' - 
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BELL ROAD MASTER DRAINAGE 
DRAINAGE AREA S W Y  SHEET 

D r a i  nage Area Desi gnat i on (2 1 ":J 2Lm 2009 
Area 0 . 2 5  square m i l e s  

Upstream E l e v a t i o n  1276 Hydraul i c Length :? 1 Dc? f e e t  
' /  

Downstream E l e v a t i o n -  - l l  Gfq - - Slope n.oo+-/ f e e t / f e e t  

LAND USE 

Subarea 
C f i d . 9  

Square % T o t a l  q ~ r . / ~ p u l "  Devel opment Soi  1 
M i  1 es Area J u r i  s d i  c t  i on Zoning S ta tus  Group CN Comment 

9 2 3  92 i R I - ~ J  T. eY - 

Weighted CN= a*' E5 

4'1, jvr{/+-.:, 

Large o r  E longated Watersheds 1 Small,  Uniform Watersheds 

0.5 0.38 Lag = 24n (L  LCa/S Lag =  LO*^ ( ~ O O O / C N  - 9 ) 0 * 7 / 1 9 ~ ~  S' 

Lag= hours 

S= % Lag= hours 



Job & ~ P D  P R O T F C ~  D P R J A U  
Grehef Grelner Englneerlng 

Dercrtplon 

, Eni(in@erJng Sckncsr, Inc. sm / 
 TUCK^ 602 327-3413 

6/23 QC#- 
R M x  602 275-FA00 Ca1culat.d by *r I- Dale 3 C /?I . SheetNo 9 

.-? a. .. . Checked b Y . A  Date f/s~" Of - 2 C  - - - - -  - ------- -7 --- --- 
BELL ROAD XASTER DRAINAGE 

DRAIKAGE AREA S W Y  SHEET 

Drainage Area Designat ion 

Area 0. 16 square m i l e s  

Upst ream E leva t i on  iZz7 Hydraul ic  Length 5 $50 f e e t  

Downstream E leva t i on  - I LO$ - - Slope (3 0~42 f e e t / f e e t  

LAND USE 

Subarea 
Square X Tota l  Development Soi 1 
M i  1 es - Area J u r i s d i c t i o n  Zoning Status Group CN C o m n t  

o , ( B  / C . 0 ~ p t o ~ P i  Rd @ 5 QBI-MD 
0 

-2.. 

Weighted CN= - -- . . 
/ 

Large o r  Elongated Watersheds Small, Uniform Watersheds 
/ 

0.5 0.38 Lag = 24n (L Lca/S ) I Lag =  LO*^ (IOOO/CN - 9 ) 0 * 7 / 1 9 ~ ~  S' 

S = 22.33 f t / m i  

Lag= 0 ~ 2 2  hours 

S=q.c(2 % Lag= hours 



B6f1 &L~RD  ROT^^^ npw- j7s9y 
GrE?&!f?r Grelnsr Engineering Dewr~ptlon - - 

, Engineering Sckncea, Inc. ram I 
T u c m  002 327-3113 
k n l x  002 275-5000 C a k u n d  by ?"m) ?d D m  y@h ,! No .,I. 

"1 Checkdby LC Date :! g of - x$ 0 -. - - - - .- - - . . - ----.---l__-_C--__P__I_lC_ 

BELL ROAD UASTER DRAINAGE 
DRAINAGE AREA S W Y  SHEET 

Drainage Area Designat ion 

Are a 0. I2 square m i les  

Upst ream E leva t i on  1245 Hydraul ic  Length 3 960 f e e t  

Downstream E leva t i on  - - I 2--~/] Slope - - f e e t l f e e t  

LAND USE 

Subarea 
Square % To ta l  Devel opment Soi 1 
M i  1 es Area J u r i s d i c t i o n  Zoning Status Group CN Comnent 

; 113 d R e l ~ ~ ~ h  1. ~j-/o gxidin3 b 89 5;3k fa+ 

Weighted CN= 74 
Large o r  E l  ongated Watersheds / I Small, Uniform Watersheds 

0.5 0.38 Lag = 24n (L LCa/S / Lag = (1000lCN - 9 ) 0 0 7 / ~ 9 0 0  S' 

Lag= hours 

S= % Lag= hours 



Greirw 
job ISELL R-OIPD P R O - J E ~ ~  ~ p m ~ o  

Grelner Englneerlng Q - 
De6cr1ptton : , ' '  - \ , - ' ) --,g-) t, \S 

EngMeerlng Sckncer, Inc. 
- 2 Y E -  

TUC- W! 327.3413 
t 

t r  , ~ / / r s / q  : mix 602 275-5400 . CaIculllod by +. 
A 1 . 1  

/L She! No 

Checked by P-' Date Q 4 01 - 29 
. - - __ ----. .-------..--I--.- -_- ___- -_- 

- ,- : : *  ? BELL ROAD MUTER DRAl WAGE 
e~ sfl >, ., .-- *C 

DRAI MGE AREA S W Y  SHEET 

Dra i  nage Area Desi gnat i on  
i 1 .  

Area n. O(c square m i les  

Upstream E leva t i on  2-43 Hydrau l ic  .Length 2370 f ee t  

Downstream E leva t i on  ~ ~ 4 1  slope 0.@03# . - f e e t / f e e t  

LAND USE 

Subarea 
Square % To ta l  Development Soi 1 5 d p J  Ci'*l;/ 
M i  1  es Area J u r i s d i c t i o n  Zoning Status Group CN Comnent 

1 06 /DO% fl*e1+&oC,. : 8 ,  ~ j - 1 0  &;l);ny 
pe2 3 

Weighted CN= 
, 

Large o r  Elongated Watersheds 
X 
: Small, Uni formwatersheds 

0.5 0.38 Lag = 24n (L Lca/S ) Lag =  LO*^ (1000/CN - 9)0*7/1900 Sli 

N = L = m i  LC m i  

S = f t / m r  

Lag= hours 

L = f t  CN= 

S = % Lag= hours 



Job BELL a9&p P R O E ~ ~ .  D P ~ A ~  :,r& 1 

GWW Grelnsr Englneerlng - -.-. - - -- - - . + - -  

Engineering Sckncue, Inc. 
Dercr~ptm 

T u r n  802 327-3413 
E / Z 3 0 6 J -  

M I X  602 275-5100 CaIcuIatbd by ! ~ k !  Date c /a b Sheet NO - I3 

i) I 

Chscked by- I.-c- 
- ** - --- ---. - -----------_*-____- 

BELL ROAD W T E R  DRAINAGE 
DRAINAGE AREA SUMARY SHEET 

Dra i  nage Area Des i g n a t i  on -{diba 20 1.3 
\ 

Area 0 , I0  square m i l e s  

Upst ream E leva t i on  I L 37 Hydraul i c Length f e e t  

Downstream E leva t i on  - 1227 - S l  ope r3,0027 - - -  f e e t i f e e t  

LAND USE 

Subarea r - ;  
Square % To ta l  Devel opment Soi 1 d \ J j < ~  1 kt/ 
M i  1 es Area J u r i s d i c t i o n  Zoning Status Group CN C o m n t  

8 0  4 
1 

95-70 h a c : L o .  R 1-18 EK~J+~NJ 3 (7 S ; n g k  L:ly 
t 10 

. 
/s% C - I '  P 4s c dmfifcc;*l 

I I 

Weighted CN= ( f l f q )  70 
\L 

Large o r  Elongated Watersheds 

0.5 0.38 Lag = 24n (L Lca/S ) 

N= L = mi LC m i  

S= f t / r n i  

Lag= hours 

Small, Uniform Watersheds 

Lag =  LO*^ ( ~ O O O / C N  - 9 ) 0 * 7 / 1 9 0 ~  S' 

L = f t  CN= 

S= % Lag= hours 

P J ~ ~  la>: 



Job />ELL P Q O T F ~  D~MAG jf4 , 
GrdMr Grelner Engineering - Dercr~pt~on 

Ef@rieerb.lg Sckncsr, Inc. 
I 

TUCW W? 327-3413 w 
M i x  602 275-!MOO C~lculaled by 7/? ; @- Dale s/hh /4 sheer NO 

i 
Checked by-. Date - _- --I -------.I ------- -__ _-_ _*------ 

BELL ROAD W T E R  DRAINAGE 
DRAIHAGE AREA S W Y  SHEET 

Drainage Area Des 1 gnat i on 

Area 0 17.2 square m i l e s  

Upst ream E leva t i on  I2.q Hydraul i c Length 2 J 1 0 f e e t  

Downstream E leva t i on  1227 slope Q , O C I C ! ~  - -  f e e t / f e e t  

LAND USE 

Subarea 
Square X Tota l  Development S o i l  
M i l es  Area J u r i s d i c t i o n  Zoning Status Group CN C o m n t  

50% M&ei;l..C, 41-lo 
', Gisfiy b PI: SifijJ~ F a ~ i } ~  

* 106 SO"l * 62 I I 0 YO MU lj;fum,~~ I /  

Weighted CN= ('rq,~) ' 40 

'/ 
Large o r  Elongated Watersheds / Small ,  Uniform Watersheds 

0.5 0.38 Lag = 24n (L LCa/S ) Lag =  LO*^ ( ~ O O O / C N  - 9 ) 0 * 7 / 1 9 ~ ~  S' 

S = % Lag= hours 

Lag= hours 
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Grelner Englneerlng 7 

Dercflpllon 

E@)!~f%rlnp Mencar, inc. I 
TWW WZ 327-3113 

,6123 067, 
--, / f )  1 I"' 

moonlr 802 275-5400 caku1ot.d b q ,  Dote 5 9 Sheet No 
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BELL ROAD W T E R  DRAINAGE 
DRAINAGE AREA S W Y  SHEET 

Drainage Area Designat ion -- \. .- 4 a9t-b 
Area c-,.?.? square m i l e s  

Upst ream E leva t i on  1223 Hydrau l ic  Length 3 . ~ 1  0 f e e t  
b ~ r *  r, .)?--.; -, 

Downstream E leva t i on  12-23 Sl ope ~ & 7  f e e t / f e e t  

LAND USE 

Subarea 
Square % To ta l  Devel oprnent Soi 1 
Mi les  Area J u r i  sd i  c t i  on Zoning Status Group CN Comnent 

Weighted CN=!~OI B) 91 

Large o r  Elongated Watersheds I Small , Uni form Watersheds 

0.5 0.38 Lag = 24n ( L  Lca/S ) Lag = (1000/CN - 9 ) 0 * 7 / ~ 9 ~ ~  S' 

N = L = m i  LC m i  L = f t  CN= 

S = ft /mr S= % Lag= hours 

Lag= hours 



r 3 ~ i r ~  Grelner Englneerlng - 

-Englrieering Sckncer, Inc. 
. , T u c m  W 327-3413 

D ~ B C I I ~ I ~  

El23 0 6 ~ .  ram t 
c.~ , ,~ . ,~  by i PC @/a c. ' ~h~~~ NO lie 
Checkad by w of ' 0  - _- ---I. .-------I-.. -------.- - - ____ ----- 

BELL ROAD W T E R  DRAINAGE 
DRAI NAGE AREA S W Y  SHEET 

a t 6  
Drainage Area Des igna t i on  / ; i .~~iq 

4 

Area d . 0 4  square m i l e s  

Upstream E l e v a t i o n  3218 Hydraul  i c Leng th  7 240 f e e t  
DEF. 0,OG,ZT 

Downstream E l e v a t i o n  12-21? S l  ope f e e t / f e e t  

LAND USE 

Subarea 
Square X T o t a l  Devel opment Soi  1 
M i l e s  A r e  a J u r i s d i c t i o n  Zoning S ta tus  Group CN Comnent 

Weighted CN= (T(,QS) . . . 72 
I 

Large o r  E l  ongated Watersheds 
, /  

Smal l ,  Un i fo rm Watersheds 
I 

0.5 0.38 Lag = 24n (L  Lca/S ) Lag =  LO*^ ( 1 0 0 0 / ~ ~  - 9)0 '7 /1900 S' 

N = L = m i  LC m i  L = f t  CN= 

S= f t / m r  S = % Lag= hours  

Lag= hours  

pJYs+ la2: 



Greirw 
job / 3 f~L  P ~ O T P ~  7 D P ~ A ~  ; 

Grelner Englneerlng 
Sclencer, Inc. 

Dercr~p~m 

Enpl~eering J~ / 
T w ~  a 327-3413 - 
Pkwnlx 602 275-5403 Calculated by *jl i-' // - Date '/'h,& 

/ 
i h t , ,  /7' 

Checked by 4 7 g  - -- - C C '  ---------.. ------.- - -- ---_ - - - -  - 
BELL ROAD MUTER DRAINAGE 

DRAINAGE AREA S W Y  SHEET 

Drainage Area Des igna t i on  , , : ; ' Z Q \ ~  
-. d 

Area Oil\ square m i l e s  

Upstream E l e v a t i o n  12 L/ 3 Hydraul  i c  Leng th  F ; ' ? ~ f l  f e e t  

Downstream E l e v a t i o n  '2 24 Slope o , ~ - o - = . ~  f e e t / f e e t  

LAND USE 

Subarea 3 

Square % T o t a l  Development Soi 1 d l  \J k) ,+ \ LY ' 1  
M i l e s  Area J u r i s d i c t i o n  Zoning S ta tus  Group CN Comnent 

90, GOLF CDUSL 
', . 

0 

Weighted CN= 90 

0.5 0.38' 
Lag = 24n LC~YS ) 

1 / 

Large or, E longated Watersheds 

% Lag= hours  

J 
- - - -  __ _ 

Lag= 0,.3I hours 

Smal l ,  Uni form Watersheds 



~ o b  Bf-ll h9tQf3 C R O T F ~ ~  D P m ~ f l  h ; r d l  
Gmlner Engineering 
Sclsncsr, inc. De~crtptwxr 

2306J.  
T v c m  W2 327-3413 - 
h m l r  902 275-5400 Cdculrtd by x'* ' Dale ' fib' 4 Sheet No /, 

Checkad by 

----------. -------,- - - ___ -*---- 
BELL ROAD MASTER DRAIMGE 

DRAI NAGE AREA SUmARY SHEET 

) 
Drainage Area Designat i on  (27, ! j  a" 

'-. 

Area 0 04 square m i l e s  

Upstream E leva t i on  / Z  46 Hydraul i c Length I? a : ? ~  f ee t  

Downstream E leva t i on  1 2 2  4 Slope 0.0~3' f ee t / f ee t  

LAND USE 

Subarea C ?  
Square X Total  Development S o i l  - 1 ~ ~ 1  

M i  1 es Area ~ u r l s d i c t  i o n  Zoning Status Group CN Comnent 

,OS ma./, f i e ;  Co. RI-I0 c'x l r f r  P 84 Ji9je hn;ly 
' 6  ' 

li 

Weighted CN- 74 
',, j 

Large o r  Elongated Watersheds Small , Uniform Waters,heds i 
/ 

' I  Lag = LO* '  (1000/CN - 9)0*7/1900 S' 

Lag= hours I 

N = L = m i  LC m i  - 
S = f t / m i  

L = ft CN= 

S = % Lag= hours 



a'dm' Grelner Englneerlng Deacf~ptm 

Er?glneerlng Sclencss, Inc. s o  1 
TmKn KQ 327-3413 I 

w n l x  802 275-5400 Calculated by 7//n Dots 2/3 A itme, NO ? 
Checked by Dale 01 .:!? -- --. . - - - - - - - - . -  ------.- --T --- 7-----C - 

BELL ROAD MASTER DRAINAGE 
DRAI KAGE AREA S W Y  SHEET 

Drainage Area Desi gna t  i o n  (-e -- - -201 q 

Area 0, QR square m i l e s  

Upstream E l e v a t i o n  1 22.c- 

Downstream E l e v a t i o n  12-1 3 

Hydraul  i c Length Z ~ O  f e e t  

S1 ope 0.0 0 5!3 f e e t / f e e t  

LAND USE 

Subarea 
Square X To ta l  Devel oprnent Soi  1 d d ~ i  c ~ y  
M i  1 es Area J u r i s d i c t i o n  Zoning S ta tus  Group CN C o m n t  

0,0'f 5090 UWic Co. , R2 CRshnj b 40 f ld j - j~  +am:) &sB 
*a,09 . 50% ', . c- 0 I /  0 4 3  c,,,,l 

Weighted CN= 5). ' q ~  

0.5 0.38 Lag = 24n (L  Lca/S ) 

. / 

Lag =  LO*^ ( ~ O O O / C N  - 9)O*'/1900 S' 

Large o r  E longated Watersheds / 
i 

Lag= hours  I 

Smal l ,  Un i fo rm Watersheds 

Lag= hours  



Gfek~ Grelner Engineering 
E ~ I n e e r b g  Sclencer, Inc. 

T u c m  lUI2 327.3413 
MIX 602 275-5400 

@- checked by ~ a t e  01 - 29 - - PI-CC. . -  -------.. -.------.- ---*. ---- ----- - 
BELL ROAD W T E R  DRAINAGE 

DRAINAGE AREA SUmARY SHEET 

(- -, \ 
Drainage Area Designat ion L , ,  2020 

Area 0 ~ 3 3  square m i l e s  

Upst ream E leva t i on  1274 Hydraul i c Length 50d0 f e e t  
a<\-' 19*007.5 

Downstream E leva t i on  1212 slope %TDZ+- f e e t l f e e t  

LAND USE 

Subarea r ' i  
Square X Tota l  Development Soi 1 so4 L;i;/ 
Mi les  Area J u r i s d i c t i o n  Zoning Status Group CN Comnent 

A 9  SS"PO L 6 ,  ~ourse L ~ C ; S ~ I O ~  b 70 GDLFCOVP* 
05 1570 A j - I O  I I 

' a  ' 

I D 54' si3k F , ~ . I ~  
,07 2070 R2 // 0 40 ~ u ] + t f s , ~ l y  

,03 )o@i'o 83 D y Q ~ U I C ~ ~ ~ ~ .  t y  

, ~S (YO)  + ,15(lq) .t a 4  lo)+ , lc(9o) = 1111 35 

Large o r  Elongated Watersheds I Small , Uni f~rrn.~Watersheds 

0.5 0.38 
Lag = 24n ( L  Lca/S ) 

Lag= hours 

I Lag =  LO*^ (1000/CN - 9 ) 0 * 7 / ~ 9 ~ ~  S' 



3 C W u d  by Dater 0' - 2 s  _ _.- - -- -------- ----.-.- -- ---- ----- 

BELL ROAD W T E R  DRAINAGE 
DRAIMGE AREA S W Y  SHEET 

Drainage Area DesI gnat i o n  ZQZ 1 
Area 0 . 1 3  square m i l e s  

Upstream E I e v a t  i on 1z;z- Hydrau l i c  Length %9~) f e e t  

Downstream Elevation \ ?q Sl ope -? -, ,7-, '4 f e e t / f e e t  

LAND USE 

Subarea 
Square X T o t a l  

n L 

Jd1.A L I 4  
Devel o ~ m e n t  Soi 1 , 

M.f 1 es Area J u r i  s d i  c t  i on Zoni ng ~ t a t b s  Group CN Comnent 

oI/3 1.1'3 fA,4rt\~ Lo. 1 - '&.$ jl= 30 ~ Q L F  
' 8  [ * ) 6 . 2  

Weighted C N =  C, q@ 

Large or: El ongatedl Watersheds ( Smal l ,  Uni form Watersheds 

//' 

0.5 0.38 . 
Lag = 24n ( L  LCa/S ) I ~a~,=.'*~ (1000/CN - 9)0*~/1900 iii 

SE /.I) 04 f t /mr  

Lag= n."' hours  

S= X Lag= hours  



Checked by 
/ 
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BELL ROAD W T E R  DRAINAGE 
DRAINAGE AREA S W Y  SHEET 

Draf nage Area Designat ion 
wzz 

- 
u / . 

Area 034 square m i les  

Upst reamElevat ion  1222 Hydraul i c Length 7c1p0 f ee t  

Downstream E leva t i on  I?? S l  ope a, c?oSGi f e e t / f e e t  

LAND USE 

Subarea 
Square X Tota l  Development Soi 1 
Mi les  Area J u r i  sd i  c t  i on Zoni ng Status Group CN Comment 

0.5 0.38 Lag = 24n (L LCa/S ) 

\ I 

l Lag =  LO*^ (1000/CN - 9)0'7/1900 sk 

Large o r  Elongated Watersheds 

I 

Lag= hours 

~l~,Smal l , Uni form Watersheds 

Lag= hours 
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@elM?r Grelner Englneerlng 
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Ery!neering Sckncsa, Inc. ram I .  
Tucm 902 327.3413 " '0 ,  i-, hwnlx  802 275-5403 Cekuletod by l/J-p 3;';V Dnte 27 Sheet No 
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BELL ROAD W T E R  DRAINAGE 

DRAI NAGE AREA SUMARY SHEET 

/ 2 ~ ~ 3  
Drainage Area Des igna t i on  --, LL f s  
Area @ ,  IL square m i l e s  ,,./ -2, 

I 

Upstream E l e v a t i o n  I -?-I - ( -  5 Hydraul  i c Leng th  '$990 f e e t  
pEG- (3 , C J < ~ Z  5 ' , 

Downstream E l e v a t i o n  217 S l  ope -o-fz+:-l r-. f e e t / f e e t  G 

LAND USE 

Subarea 
Square X T o t a l  Devel oprnent Soi  1 SJLI ~~4~~ 
M i  1 es Area J u r i s d i c t i o n  Zoning S ta tus  Group CN C o m n t  

1 1 6  ~0070 h e i &  ,f? JiTcF;rrntly 
'. ' 

Weighted CN= 89 
I 

Large o r  E longated Watersheds ;( Smal l ,  Uni form Watersheds 

Lag= hours  

0.5 0.38 Lag = 24n ( L  Lca/S ) 
/ 

S = % Lag= hours  

Lag =  LO*^ (1000/CN - 9)0*7/1900 S' 
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~f'd~#Y Grelner Eng lneerlng 
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Darcr~plton 

Englnkerbg ram I 
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BELL ROAD W T E R  DRAINAGE 
DRAI MGE AREA SUmARY SHEET 

Drainage Area Designat ion %&z& 
Area 0.11 square m i l e s  

Upstream E leva t i on  I u- 7-, 4 Hydrau l ic  Length L)~Do f ee t  
pC?.-r, .  or?^- 

Downstream E leva t i on  17,1 In Slope -,AX+@ f e e t / f e e t  

LAND USE 

Subarea 
Square X Tota l  Development Soi 1 LC - d y  
M i  1 es Area J u r i s d i c t i o n  Zoni ng Status Group CN Comnent 

, / I  to070 NNic 6 G , COJ~JC ~ x i * ; f i .  80 F C O U ~ - 5 5  
', 

I 

Weighted CN= $0 \/ 

.- 
- -. 

Large o r  Elongated; Watersheds Small, Uniform Watersheds 

0.5 0.38 Lag = 24n (L Lca/S ) Lag =  LO*^ (IOOO/CN - 9 ) 0 " / 1 9 ~ ~  S' 

~ = % 0 3 ~  L =  ,6B m i ~ c , ( j q r n i  

S = / O r &  f t / m l  

Lag= 0.31 hours 

L = . ft CN= 

S = % Lag= hours 
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mher  Grelnsr Engineering Dercr~pton 

Engineering Sclenwr, Inc. 
Tuc~on  602 327.3413 
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BELL ROAD W T E R  DRAINAGE 
DRAINAGE AREA S M W R Y  SHEET 

I/ 

Drainage Area Des igna t i on  ~ 3 -  & Z Q ~  

Area 0, I I square m i l e s  
I \ o/ 3 qL:Q 

I 

Upst ream E l e v a t i o n  121 7- H y d r a u l i c  Length 9060 f e e t  
7 0  - 

Q 

Downstream E l e v a t i o n  1 202  S l  ope o , ~ C 3 7  f e e t / f e e t  

LAND USE 
. , 

Subarea 
Square % To ta l  Development Soi 1 5 0  /,! 2 \4 \/ 
M i l e s  Area J u r i s d i c t i o n  Zoni ng S ta tus  Group CN Comnent 

0 2  15% / b - i c ~ .  c-1 EJ;  J ~ J W  ' 95 Conwr=ts\ 

I 
Large o r  Elongated) Watersheds ( Smal l ,  Uni form Watersheds 

0.5 0.38 Lag = 24n (L  Lca/S ) Lag =  LO*^ ( ~ O O O / C N  - 9 ) 0 - 7 / ~ 9 ~ ~  S' 

N = L = m i  LC m i  

S = f t / m r  

Lag= hours  

L = f t  CN= 

S = % Lag= hou rs  
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Ptwnlx 4 2  215-5400 CaI~uImtd by k~ Dete "86 Sheet No 2% 
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BELL ROAD MASTER DRAINAGE 
D R A I  NAGE AREA S W Y  SHEET 

Drainage Area Deslgnat ion ~1 
wz(4 

Area 0 Oh square m i l e s  

Upst ream E leva t i on  1217 Hydraul i c Length 3 U O  f e e t  
A ,  

Downstream E leva t i on  . 2 0 S l  ope 0 . 0 0 5 6  f e e t / f e e t  i- 

LAND USE 

Subarea 1- 

Square X Tota l  
*' I 

Development Soi 1 
Mi les  Area J u r i s d i c t i o n  Zoning Status 

- - [-I - ' 
I/  

Group CN C o m n t  

06 Io"yo qNil,5q6. Gd(ou@e E%i.s%mj 
, I  / h  _L -0 7 n i ~ & d t . z -  

Weighted CN= 80 '4 

0.5 0.38 Lag = 24n (L  LCa/S ) 

Large .or E l  ongated Watersheds 

/ 

Lag =  LO*^ (IOOO/CN - 9 ) 0 * 7 / 1 9 ~ ~  S' 

. --- Small , Uniform Watersheds 
/ 

I / 

N= t o 3  L =  m i  LC ,31 m i  

S= al,y5 f t l rnc 

Lag= 0.4 hours 

L = ft CN= 

s = X Lag= hours 



CE~-W Grelner Englneerlng 
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Checked by Oats zq 
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BELL ROAD W T E R  DRAINAGE 

DRAINAGE AREA S W Y  SHEET 

Drainage Area Des igna t i on  - zo23 

Area 0.30 square m i l e s  
, 1 s / 8 0 ~ 0  

I 

' Upstream E l e v a t i o n  12 20 Hydraul  i c Length 81 yo f e e t  
'I c+r-+b $, - ?":5 

Downstream E l e v a t i o n  IZ -OL  Slope ) f e e t / f e e t  

LAND USE 

Subarea - a 
, +  , /  '4 

Square % T o t a l  Development S o i l  I 

M i l e s  Area J u r i s d i c t i o n  Zoning S ta tus  Group CN C o m n t  

, 75%  MAR;^, C 11-JO , F x ~ S ) ; ~  D 89 S ; ~ J P G ~ ; \ ~ R C  
', . / / 

' * 0 2  5% ' c-1 I I 75 Conm+r&t( I 
I 

Weighted CN=(!%y) f9 / 
Large o r  E l  ongated Watersheds 

/ ,  , /  

/"- Smal l ,  Uni form Watersheds 
/ 

0.5 0.38 Lag = 24n (L  Lca/S ) / 1 Lag =  LO*^ (100O/CN - ~ ) ~ * ~ / 1 9 0 0  S' / 

N = L = mi LC m i  L = f t  CN= 

S = f t / m i  S = X Lag= hours  

Lag= hours  
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BELL ROAD MASTER DRAINAGE 
DRAINAGE AREA S W Y  SHEET 

Drainage Area Designat ion /~2~~- 
+- - I' 

, * o /  
'/@ 5 * 

Area O113 square m i les  

Upstream E leva t i on  i ~ ! i C  Hydrau l ic  Length 47bo f e e t  

Downstream E leva t i on  120f Slope 0 3 5- 7 f e e t / f e e t  

LAND USE 

Subarea - 
Square X Tota l  Development Soi 1 h~dilf. 
Mi les  Area J u r i s d i c t i o n  Zoning Status Group CN C o m n t  '% 

Weighted CN=(~D.D) -- 70 

Large o r  Elongated Watersheds Small , Uniform Watersheds 

0.5 0.38 Lag = 24n (L Lca/S ) Lag =  LO*^ (IOOO/CN - 9)0*7/1900 S' 

N = L = m i  LC m i  L = f t  CN= 

S = f t l m i  S= X Lag= hours 

Lag= hours 
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- 

BELL ROAD UASTER DRAINAGE 
DRAINAGE AREA SUmARY SHEET 

,f -. - 0 , /  
Drainage Area Designat ion (*-/- 7 .  

J 

0. ?f) Area square m i l e s  'Ti/!,:P 

Upstream E leva t i on  / Z / Z  Hydraul i c Length q $ b ~  feet 

Downstream E leva t i on  !?OD Slope 9 ooa& f e e t / f e e t  

LAND USE 

Subarea r ,A ' I 
Square % To ta l  Development Soi 1 ,dm Ld l  4~ 
M i  1  es Area J u r l  sd i  c t  i on Zoni ng Status Group CN Comnent 

,a I 70"1° W~pic , ,  - .  6 R2 tiridby b 90 f l ~ J ~ ~ f o ~ ~ ~ ~ ,  

Q ' 161  
3O?i"?7 C-0 I /  ' 43 * c ~ % ~ ~ ~ i q )  

Weighted CN=@,(I ) 91 
J I 

I 
Large o r  Elongated Watersheds : I Small , Uniform Watersheds 

0.5 0.38 
I 

Lag = 24n (L LCa/S ) 
, 

/ Lag =  LO*^ (1000/~N - 9 ) 0 * 7 / 1 9 ~ ~  S~ 

N = L = m i  LC m i  

S = f t / m i  

Lag= hours 

- L =  f t  CN= 

S = % Lag= hours 
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BELL ROAD MASTER DRAINAGE 
DRAINAGE AREA S m Y  SHEET 

Dra i  nape Area Designat ion (21 )) 263 0 
Area 0 .<D square m i l e s  

Upst ream E leva t i on  131.3 Hydrau l ic  Length f e e t  2- 

Downstream E leva t i on  r% 78 Slope O.QO(& f e e t / f e e t  

LAND USE 

Subarea 
Square % To ta l  ACT, Development Soi 1 
M i  1 es Area J u r i  sd i  c t  i on Zoni ng Status Group CN C o m n t  

0,3$ 75 Rl% g%. 
/'- 

B 

/ 
Large o r  E l  ongated Watersheds Small , Uni form Watersheds 

/ '  
,/ 0.5)0.38 Lag = 24n (L L&g/S 

/ 
( Lag =  LO*^ (1000/CN - 9)0*7/19~~ sk 

Lag= hours 

N = L = / m i  LC m i  

S= f t / m i  

L= 4 %n ft CN= 33 
( " -' 

s - ~ ~ b b  % Lag= 1.31 hours 
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BELL ROAD KGTER DRAINAGE 

DRAIMGE AREA S W Y  SHEET 

Drainage Area Desl g n a t i o n  203 \ 

Area !? .C~ square m i l e s  

Upstream E l e v a t i o n  (313 Hydraul  i c Leng th  5 3 0 0  f e e t  

Downstream E l e v a t i o n  127q s lope  D . D D ~ ~  f e e t / f e e t  

, 

LAND USE 

Subarea 
Square I T o t a l  Development Soi  1 

. M i l e s  Area J u r i  sd i  c t  i on Zoning S ta tus  Group CN Comnent , c c , " ~ J  P' - ~ 

q!,$--' o.0 \2. - I D 77 ? ; t e v ~  

Weighted CN= /7&\ 115 
i 

v' 
Large o r  E longa ted  Watershed! Smal l ,  Uni form Watersheds 

L a g  = 24n ( L  LCa/S 0.5)0.38 
/ 

Lag= hours  I 

N = L= m i  LC m i  

S = f t /mr  

L= C"Dft CN= ,74 
f, 1. 75, 

~ - 0 i o 4  % Lag= :.61 hours  



At ~ ' 4 4 ~  r q o  rp .  7 , q R w R c  

G ~ W .  Grwlner Engineering 
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Englneerlng sezp 1 
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C) 

\ 
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BELL ROAD W T E R  DRAl  NAGE'. - -  - -  - - 

,p p-t i, DRAINAGE AREA S W Y  SHEET - - -  , , 
/ Ab C- P 

Dra l  "age Area Desl gnat i on  -2~701~ ~' \k  e$'p V A L n  

@I -$! 
Area 0, I B square m i l e s  

/' 
Upst ream E l e v a t i o n  / 224 Hydraul i c Length f;l2@0 f e e t  

Downstream E leva t i on  //?q . . slope 0 . ~ 0  47 f e e t / f e e t  

LAND USE 

Subarea 
Square % To ta l  Development Soi 1 
M i  1 es Area J u r i  sdi  c t  i on Zoning Status Group CN Comnent 
oJ$ /.o &fit+ Cod4 6 7 V f 2 ~  

' a  . 
'3 ?z, 

F \  
Y- 

.. 

Weighted CN= 
-- -- 

qz 
-- - -- - -. 

/Y/i&&?-r/L 
Large o r  Elongated Watersheds 

Lag = 24. (L  ~ a / ~ y ~ ~  

N = L = mi LC m' i 

S = 
7 - 
/ f t / r n r  

I' 

Lag= hours 

i 
2' 

Small, Uni f orm Watersheds 

Lag = ~ " ~ 1 0 0 0 / ~ ~ / ? ~ ~ 0  iC 

L = ft CN= 

S= % 
i 

hours 

~ J - w s +  La9 : 
3 
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BELL ROAD MASTER DRAINAGE 
DRAINAGE AREA S W Y  SHEET - - -  . . 

Drainage Area Des igna t i on  20 08 
Area 0 24 square m i l e s  

( 6 700) - 
Upst ream E l e v a t i o n  /sac\ Hydraul  i c Leng t  6700 J f e e t  

(to037 
Downstream E l e v a t i o n  1 144 - S lope fi,p,q ? ?  f e e t / f e e t  

8 
D ' 

LAND USE 

m i L  7 Subarea 

- D ( C - ? ~ ' +  

.I6 4 qz 

& 
?@ ,$* 
4 \BM" 

Square % T o t a l  Development Soi 1 
M i  1 es Area J u r i s d i c t i o n  Zoning S ta tus  Group CN Comnent 

, 06  27% P ~ o i l ~  ' I  RI-(D f-h 
,,B, 

D $4 ~a;l,/fiJ, f i ~ b  

7 3% -- -- - r I - .  -,---- --..-- &----9% .. .- cammfii4\ 

* .  

WeightedCN- D * r 
1 

I n . _/, 
. L J L ? f ~ p - -  7; 'v 4%fV1~-Od A- 

,(,'-/, '; . . -,iL .-- / 
- 'A,, . 

Y 

Lag= hours  

Large o r  ' E B W a t e r s h e d s  

N = L = mi LC m i  
/ 2 \ . q 3 '  

S = f t / m c  
0.2%) 

Small , Un i fo rm Watersheds 

L = ft CN= 
#57 I W (  

S = % Lag= hours  
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BELL ROAD W T E R  DRAINAGE 
DRAINAGE AREA S W Y  SHEET 

Drainage Area Des igna t i on  zit! 04 

Area I i5* square m i l e s  ( (@loo) 

Upst ream E l e v a t i o n  laad Hydraul  i Leng h &"0o 
?, wwz 

f e e t  

Downstream E l e v a t i o n  /)gq Sl ope f e e t / f e e t  - 

LAND USE 

Subarea 
Square X T o t a l  Development Soi 1 
M i  1 es Area J u r i s d i c t i o n  Zoning S t  a tus  Group CN C o m n t  

7! 

Weighted C N = ' Q ~  6.R5; 

Large o r  E longa ted  Watersheds I Smal l ,  Uni form Watersheds 

0.5 0.38 Lag = 24n (L  Lca/S ) 1 Lag = LO*'  (1ooo/:N - g ) ~ * ~ , i g a o  S' 

N = L = m i  LC m i  L = f t  CN= 

S = f t / m i  S = X Lag= hours  

Lag= hours  I 
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BELL ROAD W T E R  DRAINAGE 
DRAINAGE AREA S W Y  SHEET 

Drainage Area Desi gna t  i on 10 10 
Are a 

\B *. 
@ square m i l e s  (5'1 50) 

Upst ream E l e v a t i o n  2 2 7  Hydraul  i c Leng th  boo0 f e e t  
[,oar3 

Downstream E l e v a t i o n  I ~ O Y  - S lope 8. vaQB f e e t / f e e t  

LAND USE 

f,V Subarea 

-> 05 ;, 4 2  

Square % T o t a l  Development Soi  1 
M i  1 es Area J u r i  sd i  c t  i on Zoni ng S ta tus  Group CN Comnent 

-45--- 28% & , o ~ ; P ~  FA 8 9 2  GhWa\a 
' I  

. I  
6 ,  - I' a- : ,,j loo% - // D $3 tiiL/ficd fkdl 

P$. * ,2J 
4 @a &, 

Weighted CN= Fb +- 
Large o r  E l  ongated Watersheds 

0.5 0.38 Lag = 24n ( L  Lca/S ) 
Cb om) 

N = L = m i  LC m i  

S = f t / m i  

Lag= hours  

/ 
Smal l ,  Un i fo rm Watersheds 

Lag =  LO*^ (1000/CN - 9 )0 *7 /1900  S' 
( low;  (q d'. k- :- - 

L = f t  CN= \" 
(3 .CO ‘+) Co,79(.7jx o z n e s  =--- 1''- $ ~ i - ~ ~ ,  *L -?- vs-  , .  

S = % Lag= hours  2 , 4 , L  skv 
1 

pJy5-t L3: 
+.FF?f6'.",'' Ft4 3.7 I C I  f ~ . 7  
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BELL ROAD W T E R  DRAINAGE - - -A - - =... 

DRAINAGE AREA SUmARY SHEET . - 

Drainage Area Des lgnat lon  -202 1 
Area 0. TO square m i l e s  

Upstream E l e v a t i o n  131-3 Hydraul i c Length 5300 f e e t  

Downstream E l e v a t i o n  :77q - Sl ope 0 .DOb 4 f e e t / f e e t  - - 

LAND USE 

Subarea 
Square % T o t a l  Development Soi 1 
M i l e s  Area J u r i s d i c t i o n  Zoning Status Group CN Comnent 

6, qo $0 PI- I 8 ~ T O ~ E  0 80 

Weighted CN= 'hi d' ,?I / 

Large or  E l  ongated Watersheds I S m a l l  , Uni form Watersheds 

0.5 0.38 Lag = 24n (L Lca/S ) I Lag =  LO*^ (1000/CN - ~ ) ~ * ~ / 1 9 0 0  iii 

Lag= hours 

I /  1 4 ~ ,  
S= 0 . 6  % Lag= 0 . 4 -  hours 
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BELL ROU) M T E R  WIWGE - -.- 2 ::- :---- 

DRAINAGE AREA S W W Y  SHEET . - 

Drainage Area Designat ion 2030 - 

Area 0,YD square miles 

Upst ream E l e v a t i o n  1313 - -  Hydraul i c  Length 5 3 0  f e e t  

Downstream E leva t i on  I:? 8 Sl ope o.Q@b 6 f e e t / f e e t  

LAND USE 

Subarea 
Square X Tota l  Development Soi 1 
M i  1 es Area J u r i  s d i  c t  i on Zoni ng Status Group CN Comnent 

0. go \ 0 0 i  R\-\6 ~z)TU@- & Bq 

80 Weighted CN= 

Large o r  Elongated Watersheds 

0.5 0.38 Lag = 24n ( L  Lca/S ) 

Lag= hours 

L C  

Small , Uniform Watersheds 

Lag =  LO*^ (1ooo/CN - 9 ) 0 - 7 / ~ 9 ~ ~  S' 

L= 5300 ft CN= 'Bo 
( 1  qq) 

S= o6b % Lag= 0 Bo hours 



BELL ROAD M E R  DRAINAGE STUDY - 

KIKRATIC NAVE MIDEL DATA SHEET 

W CARD 

Drainage Area Desi gnati on 2 &I 7 A - 

Overland Flow Length ( L )  / /O f t .  

Slope ( 5 )  Q ~ O D + ~  . f t . / f t .  

Roughness Factor ( N )  n.030 

Percentage of Subbasi n Area Represented ( A )  / 00 

R K  CARD 

Channel Length (L) fj2f3Q n 
Channel Slope (S)  o,Ooqs f?/fc ---*----.- 

Channel Roughness ( N )  c ) ~ O /  k 

Contri buti n g  Area ( C A )  - square miles ( leave blank i f  = t o  t o t a l  Area) 
7 ,  Y 

S ~ ~ ~ ~ ( ( T R A P ; ; D E E P ,  CIRC) 
'.---' 

Channel3ottom Width or Diameter--(#El-)-----=---------ft. 

Side Slopes ( Z )  0 
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T u r n  002 327-3413 
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P hIcubt.d bl-, - steel NO - 
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Chuckad by Date - - of 5. 

BELL ROAD MSTER DRAIME STUDY - - -  

KINEMATIC NAVE MK)EL DATA SHEET 

NX CARD 

Drainage Area Desi g n a t  i on 7 ~ / 3  713 

Overland Flow Length ( L )  I(s f t .  

Slope (s) o .OO $5 f t . / f t .  

Roughness Factor ( N )  0 ~ 0 l  d 

Percentage of Subbasi n Area Represented ( A )  / O O  

R K  CARD 

/?!' 

3 
Channel Length ( L )  52h0 n 
Channel Slope ( S )  047h45 G/fr -m_....o- 

Channel Roughness ( N )  # e ~ / l ?  

Contributing Area ( C A )  - square miles (leave blank i f  = t o  total Area) - 
shape /m DEEP,  CIRC) J- 

- .  - 
L,' 

Ch anne'l -Bottom 44-idt41-r- -5i ameter-(-WD+----- 40 f t ,  

. Side Slopes (2) 0 
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BELL ROAD IIASI+R DRAIIIAGE STUDY 
KI NEWTIC NAVE NDDEL DATA s=n 

Y): CARD 

Drainage Area Designation 7n~@,4 

Overland Flow Length (L) l o  f t .  

Slope (S)  0. 00.47 . f t , / f t .  

Roughness Factor ( N )  h en 1 6 
Percentage of Subbasin Area Represented ( A )  1113 0 

/ 
R K  CARD 

/' 

Channel Length (L) 5 2 m  f r-, 
Channel Slope (S)  ~ ~ ~ ~ 4 7 -  n / f ~  -----.----..-- 

Channel Roughness ( N )  0.0 16 -- - 
--  - - 

Contri buti n g  Area ( C A )  square miles (leave blank i f  = t o  to ta l  Area) 

Shape , DEEP,  CIRC) 

Channe-1 3ottom-Widt-h -or Diameter (WD) 4) f t ,  

Side Slopes ( Z )  0 



L P P ~ F L T  ,, ,3ru4~& >TUD Y 
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G/2 306 3-0.r~ l 
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- 

BELL ROAD MSTER DRAIIUGE STUDY - 
KINEMTIC NAVE mEL DATA SHEET 

CO: CARD 

Drainage Area Desi gnat1 on %@ 

Overland Flow Length (1) 1 \D ft. 

Slope (S) 0 0037 ft./ft. 

Roughness Factor ( N )  6 2330 

Percentage o f  Subbasin Area Represented ( A )  

RK CARD 

5 2 . m  Channel Length (L )  Ft 

Channel Slope (S)  DO 3? q f ~  
Channel Roughness ( N )  0.0 1 b 

Cont r i  b u t i  ng Area (CA) square mi les  ( leave blank i f  = t o  t o t a l  Area) 

Shape B P ,  DEEP, CIRC) 

- - - - -- 

9 
5-hmne-1 Bottom Width o r  Diameter (WD) 3 2- ft. 

Side Slopes ( Z )  0 
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-- -- - - BELL ROAD M E R  DRAINAGE STUDY . - - - ----- 

KINEMTIC WVE MIDEL DATA SHEET - - -. - 

W CARD 

Drainage Area Designat ion & 
Overland Flow Length (L )  1 1 0  ft. 

Slope ( s )  O.DD& ft./ft. 

Roughness Fac tor  (N) O 0 ?q 

Percentage o f  Subbasin Area Represented (A) 1 0 8  

RK CARD 

Channel Length ( L )  . 6100 
&? 

F r  3 channel Slope ( s )  0'. DO++ nr/cr 
channel Roughness (N)  ' O ~ Q ~  b - - 

C o n t r i b u t i n g  Area (CA) - square m i les  ( leave b lank i f  = t o  t o t a l  Area) 

Shape STRAP, DEEP, CIRC) 3 
Channel Bottom Width o r  Diameter (WD) - 7 ~ -  ft. 

Side Slopes ( Z )  1 9  



&m Orelnor Engineering 
Gckncee, Inc. 
T u o ~ n  002 321-3413 

BELL ROAD M E R  W U I W  STUDY . - -.- 

KINEMTIC NAVE MODEL DATA SHEET 

:W CARD 

Drat nage Area Designation W ~ I  . .- .- 

Overland Flow Length (L)  - - C/O---- - - ft. 
f h ~ d -  0.  DO 25 - 

slope ( s f ; - '  .ft./ft. 

Roughness Factor  (N)  0 ~ 0 3 ~  

percentage o f  Subbasin Area Represented (A) 160 

RK CARD 

Channel Length ( L )  , 3$<0 Fr 

' 0 . ~ ~ 6  Channel Roughness ( N )  

Contr ibut ing  Area. (CA) - square mi les ( l e a v e  blank i f  = t o  t o t a l  Area) . . 
Shape (TRAP, DEEP, CIRC) -n-Wfl 
Channel Bottom Width o r  Diameter (WD) 

/7 cb ft. 

Side Slopes ( 2 )  0 



' a GI'Mer Greiner Engineering 

Engimfing Scknces, lnc. 
TUCW 602 327.3413 

Chocked by Date 

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

BELL ROAD M E R  DRAINAGE S U O Y  
KINEWTIC NAVE HODEL DATA SHEET 

(AK CARD 

Drainage Area Desi gnat i on Z O [ ~  

Overland Flow Length ( L )  110 - ft. 

Slope ( S )  9, ,?.n "t 4- ft./ft. 

Roughness Factor  (N) 0, 0 32- 

Percentage of Subbasi n Area Represented (A) 10 0 

RK CARD 

Channel Length (L )  / C I ‘ ~ O  PI: 

Channel Slope (S) 0~00214 FT/pt 

Channel Roughness ( N )  - -  O R /  

Cont r i bu t i ng  Area (CA) DzDh square mi les  ( leave b lank i f  = t o  t o t a l  Area) 

Shape (TRAP, DEEP, CIRC) 

Channel Bottom Width o r  Diameter (WD) ?& 4 ft. 

Side Slopes ( Z )  c) 



& f foDy 

brcnptm 

&/23 06 .r0.\0 I 

Cdculrtod by -z/o Chm ?//is-. Sheel No @ 
c"='=Jby Dale of A- 

- 

BELL ROAD W E R  DRAIMGE STUDY 
KINECIATIC HAVE llODEL DATA SHEET 

Ulc CARD 

Drainage Area Designat ion 2013 

Over1 and Flow Length ( L )  110 ft. 
0 ,oo  +S 

Slope ( S )  .ft,/ft. 

Roughness Fac tor  (N)  0.035 

Percentage of Subbasi n Area Represented (A) 2 00 

RK CARD - 

p" 
Channel Length ( L )  , 3 7 b  m. 

4 
4 .: 

channel s l o p e  (S)  s.OQP? q'f r 
char inel  Roughness ( N )  ' 0.0 1 b 

C o n t r i b u t i n g  Area (CA) - square mi les  ( leave b lank i f  = t o  t o t a l  Area) 
, . 

Channel Bottom Width o r  Diameter (WD) % b ft. 

Side Slopes ( 2 )  0 



:. am Grslrwr Engineering 
Scknce8, Inc. 
T m  a 327-3413 

RfLI  f Pr?rrE~r J)~AN& ~ Q D Y  

brcnptm 
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Cmlculrted by Dne y r ~  SheetNo 

Chocked by Dale 01 - Z( 

BELL ROAD MUTER DRAICIAGE STUDY 
KIISEWTIC WAVE HWEL DATA SHEET 

UI< CARD 

Drainage Area Desi gnat i on w-% Z B L ~  
Overland Flow Length (L) 1 10 ft. 

Slope ( s )  D 004-5 .ft./ft. 

Roughness Factor (N) O l 0 3 S  

Percentage of Subbasi n Area Represented ( A )  / O D  

RK CARD 

p? 
Channel Length (L)  3 0 0 ~  FT 

3 Channel Slope ( S )  

Channel Roughness (N)  ' 0.01 6 

Contr ibut ing Area (CA) square miles ( leave blank i f  = t o  t o t a l  Area) .- 

0 
. . 

Shape 'TRAP DEEP, CIRC) 

Channel Bottom Width o r  Diameter (WD) 24, ft. 

Side Slopes ( Z )  0 



BELL ROAD MSTER DRAINME STUDY 
KINEMATIC WAVE MODEL DATA SHEET 

Ulc CARD 

Drainage Area Desianat ion 4 - 1  5 
Over1 and F l  ow Length (L) I /  0 ft. 

Slope (S) Q. Q O ~ O  -ft./ft. 

Roughness Fac tor  (N) 0.0 3 5 

Percentage o f  Subbasi n Area Represented (A) (0 0 

RK CARD 

Channel Length (L)  , ' t 9 p O  Fi7 . 

. kFp, ~ ~ o o t ( 7  
Channel' Slope (S) n/,~t 

. , 

Channel Roughness ( N )  0 ,  0/ 6 

C o n t r i b u t i n g  Area (CA) - square m i les  ( leave b lank i f  = t o  t o t a l  Area) 
* 6 

Shape @, DEEP, CIRC) 

Channel Bottom Width o r  Diameter (WD) 3 0  ft. 

Side Slopes ( Z )  0 



.: trelner 
Job  EL r L PPU-VLT- ~)P~~LNMF D=D Y 

Groinor Engineering Dercnpfbn 

Sckncer, Inc. &/z306 / .Toso I 
Tuc#n d02 327.3413 
P ~ O O M  02 2 7 5 - W  Calculated by B//B sheel NO 1 ' 

Ch.ckrd by Date Of - 2\ 

BELL ROAD M E R  DRAIWE STUDY 
KINEMATIC NAVE IIW)EL DATA SHEET 

yl< CARD 

Drainage Area Designat ion w zolb  

Overland Flow Length (L)  / /o  ft. 

Slope (S) O P o ~  40 .ft./ft. 

Roughness Fac tor  (N )  0 1 0 3 5  

Percentage of Subbasi n Area Represented ( A )  / 0 o 

RK CARD 

Channel Length (L )  , 3 (3 B Ft 

Channel Slope qf l- 
Channel Roughness ( N )  ' OIolG 
C o n t r i b u t i n g  Area ( C A )  - square mi les  ( leave b lank  i f  = t o  t o t a l  Area) . . 
Shape (1@, DEEP, CIRC) 

Channel Bottom Width o r  Diameter (WD) 36 ft. 

Side Slopes ( Z )  0 



: C ~ ~ I M  Groinor Engineering 
~ o t ,  QfLI P ~ ~ J E L T  h & & !  S T U D Y  

Doocrptiion 

&/2306 l rOLrO I 

Cdculatod by v& 
=-by Date 

BELL ROAD W E R  DUAIMGE STUDY 
KINECIATIC NAVE W E L  DATA SHEET 

M,K CARD 

Drainage Area Desi gnat i on -318 
Overland Flow Length ( L )  I / O  ft. 

Slope ( s )  0.09  3 q  .ft./ft. 

Roughness  actor (N)  0 55- 

Percentage o f  Subbasi n Area Represented ( A )  ?0 D 

RK CARD 

Channel Length ( L )  , bh 70 m 
* k 

Channel ~1 ope (S) ' 0 . 0 ~ 3 ~  n/j=~ 
char inel  Roughness (N)  ' D.Q/ 6 
C o n t r i b u t i n g  Area (CA) ' square mi les  ( leave b lank i f  = t o  t o t a l  Area) 

9 .  

,- f 

Channel Bottom Width o r  Diameter (WD) : L? ft. 

Side Slopes ( Z )  0 



Job / p f a x ~ L r  -,& 
- 
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Grelner Englwring Dorcnptm 
Scknar, Inc. 

2 6 T0.m' I 
T w ~ o n  002 327-3413 
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BELL ROAD M E R  DRAINME STUDY 
KINEMTIC NAVE M)[)Et DATA SHEET 

QK CARD 

Drainage Area Desi gnat i on 2@ z@\? 
Overland Flow Length (L)  PO ft. 

Slope ( s )  S.OD.~  3 ft./ft. 

Roughness Fac tor  (N) ot03Q 

Percentage o f  Subbasi n Area Represented (A) l o  0 

RK CARD 

Channel Length (L )  21130 FT 3 Channel Slope (5)  b 6" 'f3 PT/F? 

' 0 . 0 l 6  channel Roughness (N)  

C o n t r i b u t i n g  Area (CA) - square m i les  ( leave b lank i f  = t o  t o t a l  Area) - . . 
Shape @ DEEP, CIRC) 

Channel Bottom Width o r  Diameter (WD) 3 6 ft. 

Side Slopes (2)  0 



DI~crlptKm 

,&/~306l .J-i7_rO 1 
4 c , l C " , d a , , z e  -!No -l 

C w b y  Dale 01 - 21 

BELL ROAD M E R  DRAIW6E STUOY 
KINECIATIC WAVE mEL DATA SHEET 

NK CARD 

Drainage Area Designat ion 

Overland Flow Length ( L )  110 ft. 

Slope (S) D ! D D  71 .ft./ft. 

Roughness Fac tor  (N )  935- 

Percentage o f  Subbasin Area Represented (A) 75- 

RK CARD 

Channel Length ( L )  7060 m 
b 

Channel s lope (S) 0 ~ 0 0 3 7  PT/f r 
channe l  Roughness (N) ' 6 l ~ ' l b  

C o n t r i b u t i n g  Area (cA) 0 ~ 3 9  square m i les  ( leave b lank i f  = t o  t o t a l  Area) . . 
Shape &, DEEP, CIRC) S&? 

Channel Bottom Width o r  Diameter- (WD) 36 ft. 

Side Slopes ( Z )  0 



J D ~  nEL 1 / P ~ G L T  W A 6 F  Y 
Gnlmr Engiwrlng brcnptm 
Scknma, Inc. &/2306/ T ' - r o  l 
Tuoroo 002 3?7&13 
Phomlx WZ 275-6400 Ca1cuk1.d by pm Date ?/y/f?& w , ~ ~  /b 9f -by Date of - -29 

BELL ROAD MUTER DRAIIIAGE STUDY 
KINEIIATIC HAVE m E L  DATA SHEET 

Ugc CARD 

Drainage Area Designation 

Overland Flow Length (L)  / /O ft. 

Slope ( s )  9 ft./ft. 

Roughness Factor  (N)  ,-J )7;< 

Percentage of Subbasin Area Represented ( A )  i f )  0 

RK CARD 

Channel Length ( L )  3950 FZ' 
a 

Channel Slope ( S )  0 . 0 0 5 7  fl/fr 
Channel Roughness ( N )  ' 0 1 ~ i 6  

Contr ibut ing  Area (CA) square. mi les ( l e a v e  blank i f  = t o  t o t a l  Area) - . . 
Shape @, DEEP, CIRC) 

- ,  

Channel Bottom Width o r  Diameter (WD) -9 .i ft. 

Side Slopes ( Z )  zf, 



:. mm Groinor Engineering Ikrcnptm 

E / z 3 a 6  l J-o.ro l 
Cllcuhtmd by 7 % ~  Data ~i/ i ' , iq& S M N O  17 
Chocked by Date Of - 2.1 

BELL ROAD MSTER DRAIIUGE STUDY 
KINEMTIC WAVE MIDEL DATA SHEET 

U,K CARD : 

Dra i  nage Area Designat ion -2 -0m 

Over1 and Flow Length (L)  ft. 

Roughness Fac tor  (N) Q. 0T;g 

Percentage o f  Subbasin Area Represented ( A )  !00 

RK CARD 

Channel Length ( L )  , A o B ~  F r  

3 
0 

Channel Slope (S) n,oozz f i / ~ r  
channel Roughness ( N )  0 .  ~16 

C o n t r i b u t i n g  Area ( C A )  - 
square mi les  ( leave b lank i f  = t o  t o t a l  Area) . . 

Shape ((~3 DEEP, CIRC) 
VC 

Channel Bottom Width o r  Diameter (WD) - -;". & ft. 

Side Slopes ( Z )  0 
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BELL ROAD R W E R  D R A I W  STUDY 
KINEMATIC NAVE MODEL DATA SHEET 

I& CARD 

292% 
Drainage Area Desi gnat i on 426 z#3- 
Overland Flow Length (L )  110 ft. 

Slope (s )  st 00 45 .ft./ft. 

Roughness Fac tor  (N) 0 -0 3+r 

Percentage of Subbasi n Area Represented ( A )  / 06 

RK CARD 

Channel Length (L )  & G-0 Fl' 
I 

Channel Slope (S) o. 0027 fl/f l- 

channel Roughness (N) ' O.O&J 

C o n t r i b u t i n g  Area (CA) - square mi les  ( leave b lank i f  = t o  t o t a l  Area) . . 
Shape @ DEEP, CIRC) 

Channel Bottom Width o r  Diameter (WD) 7~ ft. 

Side Slopes ( Z )  (3 



: -mm Groinor Engineering 
Sckncer, Inc. 
Twoon 002 327-3413 

BELL ROAD M E R  D R A I W E  STUDY 
KINECUTIC WVE HODEL DATA s E n  

UK CARD 

Drainage Area Designation - __ 
Overland Flow Length (L)  I /  b ft. 

Roughness Factor  (N)  0 . 0 3 ~ 7  

Percentage o f  Subbasin Area Represented (A) 10 0 

RK CARD 

Channel Length ( L )  4'5-5-0 m 
0 .  

Channel Slope (S) ' 0~~ m/f r 
channel Roughness ( N )  ' 3 0 1  b 

- 
Contr ibut ing  Area ( C A )  square mi les ( leave  blank i f  = t o  t o t a l  Area) . . 

m '  
shape, @DEEP, CIRC) 

Channel Bottom Width o r  Diameter (WD) - ?> /A ft. 

Side Slopes ( Z )  0 
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BELL ROAD lUSTrR D R A I W  STUDY 
KINEMATIC NAVE tlODEL DATA SHEET 

UK CARD 

Drainage Area Designat ion 0 ~ 3  A [ F v T U ~  

Overland Flow Length ( L )  If0 ft. 

slope ( s )  Q .3*Y-/q ft./ft. 

Roughness Factor  (N) Dfn?: /3 
Percentage of Subbasi n Area Represented (A) ;/'I9 

RK CARD 

Channel Length ( L )  -?"Li"3 m 
Channel Slope (S) ~9 q ,->CiQ qf r 
Channel Roughness ( N )  " '>' - 
Con t r i bu t i ng  Area (CA) 1-1- 1.7 square mi les  ( leave b lank i f  = t o  t o t a l  Area) 

Shape (TRAP, DEEP, CIRC) 

Channel Bottom Width o r  Diameter (WD) c. - -  ft. 

Side Slopes ( Z )  '7 
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BELL ROAD M E R  DRAIWAGE STUDY 
KIKMTIC NAVE mEL DATA SHEET 

CARD 

\ 
\ " n n  g 6aTuek, Dra l  nage Area Desi gnat l on , - 

Overland Flow Length ( L )  \ 1 ft. 

S l o p e  ( s )  n no 44 ft./ft. 

Roughness Factor  (N) 0 030 

Percentage of Subbasi n Area Represented ( A )  '0 9 

Channel Length ( L )  . p 6 0 ~ ~  F t  

3 Channel Slope (S) 0 :?-q"l ~ / F T  
Channel Roughness (N )  "."h- 

Cont r i bu t i ng  Area (CA) (3.4'4 square mi les  ( leave b lank i f  = t o  t o t a l  Area) 

Shape  DEEP, CIRC) 
'.-/ 7 

Channel Bottom Width o r  Diameter (WD) - '  7 - b" ft. 

Side Slopes ( Z )  0 







Job 1.1 <PC# 4. 
Greiner Greiner Engineering Descrtptnon ~hdb o 

Engineering Sciences, lnc. C 
Tucson 602 327-3413 
Phoen~x 602 275-5400 Calculated by 'i78 Date 3 -24-87. Sheet No 

Checked b y ( 3 ,  Date 3-3 6 

= (7&;)(, sz$o+ 5 l ccs olc 
to12 - 



I PROJECT. E/ 2.386 I 
DESIGNER: 
. . 

C ,  I 

i 

7 7!! Ah? * DAT E 4- 3 
H Y D R O L O G i C  AND C H A N N E L  I N F O R M A T I O N  IV SKETCH 

I STAT1 ON 

= 8 2  a I TW, = 
- 

Oz - TW2 = 
0 ' 2 E 5 l G N  31SCHARGE , SAY OZ5 

) - - u l 5 Z K  O I S C H A R G E .  S A Y  OR CIOO ( 2 -  

I SUUMMY 8 RECOMMENDATIONS. 

MEAN STREAM VELOUTY = 
/ae 6 MAX* STREAM VELOCJTY = 

I i 

CULVERT 
DESCRIPTION 

( E N T R A N C E  TYPE) 

I bf Q 
I 

I 

3 

~ c P  
i ? c i 5  

SIZE 

) 4 /  
I i 

. HEADWATER C O M P U T A T I O N  
0 '  
Z 
-1 

6 2 - 
3 
0 

- INLET CONT 

I H W  

I B Z @ " J L ~ ~ . ~  

-&-- 

38 

44 

I l l  
I 

I 

I dWf 

0, /( 

J = 
3 0" 2 

> 

OUTLET CONTROL H W = H  + h, - C S ,  

6 7  
f i  
e* 2 
5, 

. 

I j .  
I 

COST 

- 

I - 
I !  

COMUENTS 

- H 

I 

I 
I ! I ! )  

I I I L I ,  

3 

I 

- 
I I !  

d, 

-1.7 

T'N 2- d +D 
2 h, % H W  



I PROJECT: & / Z z f l /  ' DE9C4Ef i :  f l f  c t  I 

I H Y D R O L O G I C  AND CHANNEL I N F O R M A T I O N  

TW, = 
TW2 = 

0 1 = i X S f G H  3 1 S C X A R G E  , SLT OZ5 

) -  r z ~ q - 3  6 M E A N  STREAM VELOC'TY= 
Q p  = t r E Z K  i ) l S C H A R t E .  Y T  0% OR Clm - 1.3 M A X -  STREAM VELOCITY= 

H E A D W A T E R  C O M P U T A T I O N  
0 

CULVERT . I 
-I ,-* 

D E S C R I P T I O N  w t  
3 SIZE , INLET CONT OUTLET CONTROL H W = H  + t+, - C S ,  . oJ , 2 , - J C  o COST C O M M E N T S  

( E N m A H C E  TYPE) I HW - H  dc ~ I T W  ho h HW j. o r  
3 -I 

2 0 
> 

PCP l r l ~ , 4 8 " 0 ~ 3 . 4  .- 14 - z S;r ~ $ 0  I 
'1 

lrB 
* tp 

I 
" 44 z 43 - 

I I I I I - -1- 
PCP (3113k10,'/2'11.6/ 181 4,314.31 1 1 ~ 1 -  , - I 

31 /fZ" L~ , r- 4 31 1 
I 

4 
! I ! I  I j l  

I I I I  I I 
SUMMmY 8 R E C O  MMENDATIOF.LS 

I 



n d  DATE- -4- 3 
HYDROLOGIC AND C H A N N E L  I N F O R M A T I O N  

0, = 48 i w ,  = 
- - O2 - . TW2 - 

( 0 ,  CE'ZlGN 3 I S C H A R G E .  SAT OZ5 

) - Q2 = W E Z K  D I S C H A R G E .  S A Y  OR clOO 

SKET.CH 

I STAT1 ON . 

' -6 AHW= A- ff I 
T 
- T W Z L  

/f EL- %= 
L=-: - 

k :L- jT 
MELV STREAM VELOCITY = 

1 ;  MAXa S R E M  VELOCITY= - 
CULVERT 

DESCRIPTION 

(ENTRANE ~ P E )  

o 

Vrr3 Id$ 
PC? 148 

SIZE 

4 ~ ~ 0 9 7 1 3 . q  
%''1113172.? 5 7  

. H E A D W A T E R  C O M P U T A T I O N  

3 -  

0 '  

5 
2 

$ 2 INLET CCNT 

y I .. 
. 

la8 14'9" 
I I 

S U M M U Y  8 F?EC 2 -4MENDAilONS: 

- 

-- 

- 

I 4 G  

OUTLET CONTROL H W = H  + - b q  

2 
3 , 4  - 
c, 

I I I - !  
I ! I  

! I 17- 

I 

COMMENTS 

>- 
t; .I 
;' x 
3 -J 

a 'L. > .Y, 

I i !  

121 ST 
.I 

I 

I use 36" r?cP I 
I 

cosi 

- Z C  

- 

I 

I 

- H  

z C ' L ~ ~ , !  - - 

I !  

I I 

I 
I 

d, 

I 

T ~ U  dc+D 
2 

' ~7 

ho H W ' ?  



DESIGNER f l . 
- .  

DATE. 

HYDROLOGIC AND E H A N N E L  INFORMATION SKET-CH 

STAT1 ON : 

0, = 37 TW, = i i l -  -rvv- 

O2 = . T W 2  = 
E L  . %= 

L = .m' - - f LL- 
-T 



PROJECT: Z366 , 7 / ~ f  //.(.' q h - IS< / (  b'oad DESIGNER m. c. 
Co 

od&f (?de r; ,.,; 7 7 I / ,  I l C  OAT E 4-z 
HYDROLOGiC AND C H A N N E L  INFORMATION I SKETCH 

I STAT1 ON 

TW, = 
O2 = TWZ = 

0 = = S I G N  ~ ~ S C H A R G E  . SAY oZ5 
a2 = P E Z K  i 7 f S C H A R G E .  S A Y  QW OR CIOO 

I 

T W  - 
EL- 

L 

MEAN STREAM V E L O U T Y  = 
. M A X 6  STREAM VELOCnY= __- 

H E A D W A T E R  C O M P U T A i l O N  
0 

CULVERT . Z, 2 t;; 
DESCSIPTION 3 SIZE INLET CONT. OUTLET  CONTROL  HW=H + & - C S ,  2 ? 2 - + 3 COST C O M M E N T S  

3 2 
( E N T R A N C E  TfPEl H" . H dc LS, H W  J 0" 

v 
> 

l;zcp sl -12 Z 2 3 D  7.6 
0, t? RcP 12.4 3Lsk"77 17.3 z6 / 13 -14 - ----- I 

1 zlC ~ G ~ Z B "  0. 5, 

1 I I 
I 

I I I  i I 



PROJECT: BW /7d - b' ( 
, 

DESIGNER: a - o , L I - ~ ? + E  - QIO DATE: /q</gh 
HYDROLOGIC AND CHANNEL I N F O R M A T I O N  

Rm* 2 - 264.0 - 12- c.fs 
1 1  2 - 5280 - z./ 1 '  

I 3 - 7 ? 2 0 - 3 &  " 

I I  L/ - q /oo- -  41 1 1  

0 ,  = TW, = - - 
0 2  - - TW, - 

( 
0 1 DESIGN DISCHARGE . SAY 025 . 1 - =  Qz = CHECK DISCHARGE. Y Y  0% OR QIOO 

SKET.CH 4R@Ag& 6/'oh&fi- 

STAT~ON : Q d - 3 , ; ~  @ 9 

AHW= -+-/-\ 
L - i - 

s,' 0 ~ ~ 3 3  
L . r n " * ^ )  i, I f  Tw- 

q:T. ,- - 5 3 MEAN STREAM VELOClTY=- 
2 . -  MAX. STREAM VELOCITY = - 

COMMENTS 

f-14 
ok (Q - 

SUMMARY 8 RECOMMENDATIONS 
q t p c l f z i  I - z y l I  E~&k3+ / - 3 f 1 4 c ~  
/?,ERc~ 2" 1-30' '  

//-'kc - -J F P ~ , - '  ,)s~r -I FE+\ Ewt+ r f +  I-56'Kcp 

COST 

0 
L 
2 

50 d 
5 o 

U s  
CI,L' . 

6 . D  

5,Q 

CULVERT 
DESCRIPT ION 

(ENTRANCE TTPEI 

1- /?c? 
I 

[-W? 

I - pf' 
- Ec? 

: G  + o  a s  
HEADWATER GOM PUTATION 

, 

/ 
' 

3d 

2 q  

~ I Z  

,,,, 

30'~ 

&'' 
I) 

?6  

36' 
I/ 

2.4 

% 

INLET CONT OUTLET CONTROL H W = H  • h~ -kh 
- - H w  

D 

l.lZ 

1.04 

/,oh 

0~46 

HW 

3.$ 

3,/ 
Z : C <  

1 ,? 

-"e 

- 

HW 

, l , ~  

.-i/3 

-;f.b . 

@ 

c o  

ho 

~ ; d  

3 

L/,3 
6 
6.0 

.H 

g 
12,7 
2 9  

5, 2 
I !  
q. o 
u 
10, / 
/J4'/ 
7.7 

LSo 

3.7 
3 .y 
8,7 

/( 

I '  

I 

dc TW 

' = . -? 

3 

q05  
Lf.h 

6'0 



ul 
I 
t-' 
CO 

HYDROLOGIC AND CHANNEL INFORMATION 

1 - zb+ - IZC& RE:FAC~ - 
RLkh 2 - 5$0° - ZSC& 

f z-,o., 

0, = TW, = - 
02 - - TW, = 

- 
, . 

0 M S I G N  DISCHARGE. SAY Oz5 . 
Q2 = CHECK DISCHARGE. SAY ow OR OtOO 

I DESIGNER: - - - I DATE: / L / / / Q ~  - -. . 

s K E T , ~  H  EL ~ E E P  ~ W L J  Tb 
I .  

- SUN c,+ ~ n ~ z r n / X / ~ ~ , , + )  
STATION : 

MEAN STREAM VELOUTY = - 
MAX. STREAM VELOCITY= - 

SUMMARY 8 RECOMMENDATIONS: 

I l 

Rt~ct+ l-?-q R c P  KEKN z-~o/'/z&' 

CULVERT 
DESCRIPTION 

(ENTRANCE lTPE) 

\ -  KC.? 

\ - Rr? 

- 

25 

1-2- 
1 1  

2 

HEADWATER COMPUTATION 
0 
I 
-1 

$ : 
$ o 

7.2- 

. 

% 

INLET CONT 
+ g  28 
3; 

OUTLET CONTROL HW=H + -k% 
- H W  

0 

1 - 1 1  

o,Yh 

COMMENTS 

HW 

2 . 0  

I , ?  

d 

A 

'& - H  

Z,& ----- 
11.3 

/oqg 
7.7 
- 

dc T W  

7,2- 

. : -  - 
ho 

zf 

7.2 

- 

LSo 

4,627.2 

6.3 

HW 

-43L 
. 



PROJECT:  ELL iZd DESIGNER 
m 

DATE: ://,/% 
HYDROLOGIG AND C H A N N E L  I N F O R M A T I O N  

REM P 1 4 ZCF - 1zcf5 

&PCQ 2 + 4,700 -ac;5 
ze&-Jx 

0, = TW, = - 
02 - - TW, = 

. - 

( 
0 = DESIGN DISCHARGE. SAY Q2s . 1 - 

: 

QZ = CHECK DISCHARGE, SAY QS0 OR OIOO 

SKET.GH  EL^^^^ %- 
* $ + q d E ( c d - s j +  STATION : 

qlC5.3) M E W  STREAM VELOCITY=- 
MAX. STREAM VELOCITY = - 

COMMENTS 

d +  
1 OL a 

QL (GGC 

I 

SUMMAFtY B RECOMMENDATIONS: r; 3 

7 k,i;= A c-t' a- z4"pcB 

A 

0 
r 
-1 

.Z 50 x 

8 
0 

q,s 

CULVERT 

DESCRIPTION 

(ENTRANCE TfPE) 

1 -  P C ~  
I [  

1 - PCP 

HEADWATER COMPUTAflON 

. I 

+* 
5 5  , o 
2; 

, 

a/ 
Z I  

rz 

COST ,,,, 

zq" 
301' 

-4" 

* 
INLET CON1 OUTLET CONTROL HW=H + -I,% , 

- H W  
D 

0.7s 

0.7b 

HW 

2 . q ~  

l,qt 

ho 

i 
" 

$5 

- 

dc - H  

-52s 
ID#< 
I* $ 

LS, 

4.1 
I '  

5.3 7,7 

HW 

/bay 

3,3 

. 

L J  

.' I 

TW 

t 

z:, 

$3 



ul 
I 

t-' 
CD 

r 

PROJECT: ~ E U  Df3GNER:  

DATE: / ' / l l gb  
HYDROLOGIC AND CHANNEL INFORMATION 

RERCP 1 9 330o1, 1 sck 

0, = TW, = - 
OZ - - TW2 - 

1 

( 
o = MSIGN DISCHARGE. SAY oZ5 - 

) - =  Q E  = CHECK DISCHARGE, SAY OK) OR O,oo 

s KE T.C H B o K ~ s  / h l ~  4- 49 +*. 
I3 

STATlON : ( 6 ~ -  s i rp~  13 _) 

h MEAN STREAM VELOCITY = - 
!Ex MAX. -REAM VELOCJTY = - 

COMMENTS 

r-14 - 

SUMMARY 8 RECOMMENDATIONS: 

L / - 50 " I ? C ~  

CULVERT 
DESCRIPTION 

(ENTRANCE TIPE) 

I -KC? 
I !  

0 

E -t : 
5 
0 

- 
1 5  

\S 

* g  ! g 
3 -t 

0 :  

- 

c o ~ ~  

14 
30" 

HEADWATER COMPUTAf ION 
s 

INLET CON1 
- 

- 
D 

OUTLET CONTROL HW=H + ho -I,!& 

HW 

I 

-)(e dc .H 

2. .3 

TZ 

0 ~ 3  
4 -8 

2 

- - r 

TW ho 

i 
2 I< 

LS, 

i . 9  
' 

I - 

HW 

11.5 
f.4 



PROJECT: FELL ~ , d  DESIGNER: CtnfZCC3 . .  . 
- .  

DATE: 

HYDROLOGIC AND C H A N N E L  I N F O R M A T l O N  

2 t . h c ~  1 - 1 ~ 0 0 ' ~  7 ~3~ 

Q , = 7  : TW, = - 
Q2 - - TW2 = 



PROJECT:.-, Q.4, &/ DESIGNER: - .  L 
vf?a 

QFF-SIFE /3 DATE: I+,/% 
S K E T C H  

STATION : Gcl&$sD& 
EL. - 

%= % El- 
k L = a  : EL- 

MEAN STREAM VELOUTY=- 
MAX =REAM VELOCITY= - 

HYDROLOGIC AND C H A N N E L  I N F O R M A T I O N  

0,  = 46  TW, = - 
Q2 - - TW, = 

- 
0 = DESIGN DISCHARGE . SAY Q25 . 
Q2 = CHECK DISCHARGE, SAY 0% OR OIOO 

- - 

CULVERT 
DESCRIPTION 

(ENTRANCE TTPE) 

I -  
\ - pep 

0 

. - I  
I 

0 

I 

. I  

. 

q 

4~ 
48 

SUMMARY 8 RECOMMENDATIONS: 

1 0  3 0 " ~ &  ( /'?,' p r /  > k.f 

F-c 
z $  

I 

COMMENTS 

Q L  - 3 

35' 

HEADWATER C O M P U T A t l O N  
% 

INLET COW OUTLET CONTROL H W = H  + lb -I,% 

- H w  
0 

/.5 

2.2 

nw 

3C) 
55 

T W  
2 

- 
-% ho - t i  

- 
dc 6 

I' 

H W ' . g  

-------- 

. 



PROJECT: DESIGNER: 

E: 6. 
HYOROLOGIG AND CHANNEL INFORMATION 

Ql = -2-6 TW, = - 
Oz - - TW2 = 

O l  = DESIGN DISCHARGE , SAY OZ5 ( ) - =  Q2 = CHECK DISCHARGE, SAY QS0 OR OIOO 

SKETCH R A ~ @ ~ / ~ L , + C ~ / ~  
STAT; ON : INes7 (0 F P  - J +L> 

MEAN STREAM VELOCITY = 
MAX. STREAM VELOCITY= 

CULVERT 
DESCRIPTION 

(ENTRANCE TYPE) 

I-RccP 

SUMMARY 8 RECOMMENDATIONS: 

j2d1p,cP J [ >  - % "  

; T . t e  Tt;Qe($ 
* 

26 ' 

\ HEADWATER GOM PUTATION 
0 
I 
-I 

0 

INLET CON1 +; 
3 

0:  

OUTLET CONTROL HW=H + ho -LSo 
- H W  

D 

z 

COMMENTS 

ok Ga) - 
HW KC - H  dC h, 

d +D C 
2 

- 
TW L s  

I' 

HW 



PROJECT: BELL vd 

HYDROLOGIC AND CHANNEL I N F O R M A T I O N  

O , = q b  : TW, = - 
02 - - TW, = 

. . 
0 1  = MSIGN DISCHARGE. SAY Q2s - 
Q2 = WECK DISCHARGE , SAY OR QIOO 

DESIGNER . .  . 

MEAN STREAM VELOUTY=- 
MAX. STREAM VELOCITY = - 

SUMMARY 8 RECOMMENDATIONS: I 



I PROJECT: b p d  - b k t  DESIGNER: -z3L-- I 
I C E Q ~ .  A ('CO~~PL&T& 5 ~ K E ~ A  b 7; DATE: 1 1 /9 f56 

HYDROLOGIC AND CHANNEL INFORMATION 

0, = q(, (7Lj  TW, = 
o2 = Tw2 = 

, 

( 
0 = M S l G N  DISCHARGE, SAY Q25 1 0, = CHECK DISCHARGE, SAY OS0 OR QlOO 

SKETCH Jy+ nledR & 
STATION : fdw 

+Tw - 

2.4 MEAN STREAM VELOCITY = - 
MAX STREAM VELOCITY = L 

CULVERT 
DESCRIPTION 

(ENTRANCE TYPE) 

I-T?Qi> 
I I 

9 6  
" 54'1 

HEADWATER COMPUTATION 

COMMENTS 

e 
Z 
-I 

0 

. 

INLET CONT + g  

g$ - - '" 
D 

 do.&$,^- 

OUTLET CONTROL HW=H + ho -LSo 

HW 

3.c 

KC H 

O P ~ Y  

8 
U- 
408 

dC 
4 d +D 

2 

- 

TW 

- 
ho 

5 
4 

LSo 

\*5,q 
" 

HW 

7.11 



I PROJECT: E u R d  DESIGNER: . .  . I 
- .  

r'. 

6 
DATE: I 1 !zo !B b 

HYDROLOGIC AND C H A N N E L  I N F O R M A T I O N  

0, = 1317 ( I ? .  *: TW, = - 
0 2 -  lb& I / ( , . .  

- - TW, - 

- - - - - - - 

S K E T C H  Z W ~  k Beu- 
STATION : rd 

EL--- - 



I PROJECT:  ELL- Rd DESIGNER: . . 

DATE: \l!z0!@b 
HYDROLOGIC AND C H A N N E L  I N F O R M A T I O N  

Q, = 38 ' t  TWI = - - 
('2 - - TW2 = 

( 
0 = M S I G N  DISCHARGE, SAY 025 . 1 - =  oe = CHECK DISCHARGE , SAY 0% OR OIOO 

S K E T C H  f P d a 0 7 M  
STAll ON : 91 SI f A- 

3 3  MEAN STREAM VELOUTY = 
MAX. STREAM VELOCJTY = - 

CULVERT 
DEscnlPrtoN 

(ENTRANCE TYPE) 

I - RCP 
\- Qc? 

SUMMARY 8 RECOMMENDATIONS: 

3% 

3% 

42' 
36'' 

HEADWATER COMPUTATIObi 0 r 
-1 

d 
. ( ~ t  x 
6 
0 

I&T MNT 
r 

5: 
+. o 

0: 

3 A - H W  
D 

1 to? 

OUTLET CONTROL HW=H + I+, -LS,, ' 

HW 

?jS3 - 

COST COMMENTS 

& 

- H  

I$ 
[-,zf. 

dC C d + D  
2 

- 
TW 

6.1 
I' 

h, 

6.c 

LS, 

9 
( !  

, 

HW 

5.0 

0.3 



PROJECT: BELL DESIGNER: 

DAT E: I ' !zq/B 6 
HYDROLOGIC AND C H A N N E L  I N F O R M A T I O N  

0, = 351 '-? ' : TW, = - - TW2 = 02 - 
0 = MSlGN DISCHARGE . SAY Oz5 . - 
Q2 = MECK DISCHARGE, SAY QS0 OR OIOO 

S K E T C H  m8 6 , 
i d  

STAT; ON : 6 4  PI 

O& MEANSTREAMVELOCITY= 
MAX. STREAM VELOCITY= - 

CULVERT 
D E S C R I P T I O N  

(ENTRANCE TYPE) 

I - R C E  

r - scac 

SUMMARY Ef REGO MMENDATIONS: 

\ - B' r 5 R c a e  

351 

351 

. HEADWATER COMPUTATION 
0 

5 +: 

INLET CONT ' OUTLET CONTROL HW=H + ho -LSo & Y G  
. x 

o 
- 3 3 H W  HW .K, .H d, dc+D TW h, LS, HW 5 o? 

D 2 0 

sjrf .- 6'1 6'1 0*7< @ I 5  

COST 

$3;; 

COMMENTS 

- 
1.28 6.4 . 3~ 

I I C ~  

" u - 1  7.2 7.2 



DESIGNER: . .  . I 

HYDROLOGIC AND C H A N N E L  1NFORMATlON 

0, = TW, = - - 
02 - - TW2 - 

. 
O l  = M S I G N  DISCHARGE , SAY QZ5 - 
Q2 = CHECK DISCHARGE , SAY QS0 OR 0100 

Q MEW STREAM VELOaTY=.-, 
MAX. STREAM VELOCITY= - 



1 

PROJECT.~UL&L DESIGNER: 

HYDROLOGIC AND C H A N N E L  I N F O R M A T I O N  

TWI = - . TW, = 
- 

"2 - 
0 = M S t t N  DISCHARGE. SAY Qz5 . 
0, = WECK DISCHARGE, SAY QS0 OR 0100 

SKET.CH k 2007 
STATION : 

MEAN STREAM VELOCITY=.-, 
MAX. STREAM VELOCITY= -. 

CULVERT 
DEscRtPTIoN 

(ENTRANCE ?YPEI 

I - R C ~ C  

SUMMARY 8 RECOMMENDATIONS: 

. 

SIZE 

19Ltd)(i 

HEADWATER COMPUTATION 

COMMENTS 

0 

I t-'- 

$ z b  
3 

5 
u 

B,z 

' I&T (;ON1 COST 
- H W  

D 

isoq 

a OUTLET CONTROL Hw=H + Ib - L S ~  

kiw 

33 

4 - H  dc dc+D 
2 

' 

TW 

9 

ho 

7 

L% 

53 

HW 

8,Z 



PROJECT: a~upd- DESIGNER: 

DATE: 1/2./$6 
HYDROLOGIC AND C H A N N E L  I N F O R M A T I O N  SKET.CH zwq bzm6 

STATl ON : 

TWI = - 
('2 - - TW, = 

EL- 
0 , = M S l t N  DISCHARGE, SAY A MEAN STREAM VELOCITY = 
o2 = CHECK DISCHARGE.  SAY QSO OR 0100 \o,(Q MAX STREAM VELOCITY= 

. HEADWATER COMPUTATION 
Q 

CULVERT 5 t-* 

DESCRIPTION 0 SIZE 3 ) :  w k  INLET M N T  OUTLET CONTROL HW=H + ho - L 5 ,  g g COMMENTS 
(ENTRANCE TYPE) - HW & - H  d a "" 

D . d c  4 2 TW ho LS,, H W ~  v a $  

- 2-Rc~c ,dr; 3 (..b 29.7 '- 6 1 (  4 -  313f.6 6.6 

_ _ -  

SUMMARY 8 RECOMMENDATIONS: 

2 - 1 0 ~ x 5 ' ~ ~  



PROJECT: a *L L DESIGNER: -2l?%-- - .  
DATE: 1 1/21 /'b 

HYDROLOGIC AND C H A N N E L  I N F O R M A T I O N  

0, = 787 y";: TWI = 
- - TW, = Q2 - 
0, = M S ~ G N  DISCHARGE . SAY 025 . 
Q p  = CHECK DISCHARGE, SAY QW OR QIOO 

SKET.CH Z 0 0 3 s  moq 
STATION : 

I b EL- 
MEAN STREAM VELOUTY = 
MAX STREAM VELOCITY= 

CULVERT 
DESCRIPTION 

(ENTRANCE lYPE) 

, I -RCBC 

SUMMARY 8 RECOMMENDATIONS 

. 

ze7.e1~r' 

\ HEADWATER COM PUTATION 
0 

I -1 

8 
0 

6.b 

INLET M N T  
+* 
J U  

o y  - H W  
D 

r . ~  

' OUTLET CONTROL HW=h + lb -LSo COMMENTS 

~ l c  

HW 

5.7 

- H  

3;4r 
O. 7 

dC AL- d # 
2 

- 

TW 

4 . 1  

ho 

6 , l  

L s  

0.6 

HW 

6.b 



-pi4 -2 PROJECT: B u d  1. D G ~ .  6@;r/ , DESIGNER: 
\ - .  

c o r / ~ w ~  16o~ p g ~  5 ) /J o.r Cg q;z) DATE: l/,/~q,Isb 
HYDROLOGIC AND C H A N N E L  I N F O R M A T I O N  

0, = b 5 2  6 75,'- TW, = 
Q 2 =  qLCRi; [- - \ TW, = 

0 I I DESIGN DISCHARGE . SAY 025 . 
Q2 = CHECK DISCHARGE. SAY 0% OR QIOO 

SKET-c'? 2006 & 6kLL 
STATION : 

EL- 
\so'3' 'STREAM v E r o a r r  = 

MAX. STREAM VELOCITY= - 
HEADWATER COMPUTATION 0 

CULVERT I v-* 
DESCRIPTIOH ' I&T CONT. OUTLET CONTROL HW=H + ho -LSO : 25 COMMENTS 

(ENTRANCE TTPE) ' - "" HW d +El -4 - H  dC --L T W  ho LSo HW 5 2: 0 2  0 

\ 

2, - FCZS 32b ID%< ~ b * ?  7 u.? -Z1 l  0 d k ~  g 
1 8 %  - 2 RCBc - 3 2 b  B'X; 0.76 '5.q - 70.2 7 1.3 5.9 ' 

, z - Ec3c 32.6 0'%C IlZZ L I 
7.7 - 
-55 7 1j13 hc " 

--- --- ------ -- 
3.7 

1 - P C ~ C  q74 0;; 1.32. 1.9 - b o17 6 . 5  l 1 4  0k. 
% - ~ m c  3rb 0.98 5.4 0.5 

1-7 -- 6 o n ~  56 ----- 
-T- 

ook 

2- ~>cac g 7 4  1.4 - 7 . ~  3~ 0.9 5 I ' 5 2  7 . 0 )  
d 

SUMMARY Ef RECOMMENDATIONS: 



PROJECT: BW Rd;d. DESIGNER: -w"a 

DATE: 1 )l'l!qb 
HYDROLOGIC AND C H A N N E L  I N F O R M A T I O N  SKET.CH ~ 0 ~ 4  f ,ZOo& 

0, = z7g Q-77: TW, = - - - TW, - 02 - 
1 

I 

0 ' M S l G N  DISCHARGE . SAY Q25 . 
vr 

MEAN STREAM VELOCrrY = 
Q2 = M E C K  DISCHARGE, SAY 9% OR 0100 

b-' 
' MAX STREAM VELOCITY= 

CO 
8 

HEADWATER COMPUTATION ' 0 

C U L V E R T  I -I +; 
DESCRIPTION INLET WT. OUTLET CONTROL HW=- g : !?: COMMENTS 

(ENTRANCE n P E )  ' " "  - HW -& - H  ~ = V T W  ho L% H W ~  0 :  
3 

0 0 

- - 
I -  2-78 t'*d 1.07 6 . 4  z@ 27 0 - 6 31.r 1 . ~ ~  <U~\Z- 

L' 
- 

3A 1-ecae 270 3 ' x i 7  - 3 b , O  5-7 ,446 

7 -- 
Q 
C 
T 
c D h  

SUMMARY 8 RECOMMENDATIONS: 



- 
c o r l t a x  ( Y / ~ A J E  cg5q,1 n,.~ cr) DATE: 1 /a 6 

HYDROLOGIC AND C H A N N E L  l N F O R M A T l O N  SKET.CH 2006 (o 6- 
STAT1 ON : 

0, = 04b (6-71,! TW, = 
02=  lor@ lt 1 - T w 2 =  

( 
0 ' DESIGN DISCHARGE . SAY OZ5 . 
Q2 = CHECK DISCHARGE . SAY QM OR OIOO MAX. STREAM VELOCITY = - 

\ HEADWATER COMPUTATION 
0 

CULVERT I 6'- 

DESCRIPTION ' INLET MNT. OUTLET CONTROL HW=H + ho -L% 2 % 5 5  
.: tc 

10 GOST COMMENTS 
(ENTRANCE TTPE) - HW 4 - H  dC --L d +D TW ho L S ~  H W ~  "" 

2; D 2 0 

I 1 . 1  
-I 3-p,cac Z @ Z / D ' Y <  1213 - 5 29 - 8 ~ 7  o d c c  

,- --. - 
2-12290 923 l o ' f ~ ( . z . ~  6.1 . ?s.o 6 , 25.2 8.0 8_v0  

- 
2.0 

OK 
r 3- Rci;sc z s t  8 ' 6  5 z f . 9  1 3  ok 22 1 4  - ---- 

I .G 
3 RCW 342 a', '  11 8 5 7Cq -3.O o / E e  

- 
3.q 

3 - Kc6 c 3 9  8'~s' -- -~ 3xr ~ 5 t1.v -. 
" 

z> 
fi( $ 

2 - ~ c g t  3 q r s ' ~ d  1 b a& 6 0.7 5.9 oK 
I I 

I 
- 

SUMMARY 6 RECOMMENDATIONS: 
2- zoo& b 6% Qbw* ' 5 W D  



PROJECT: B k ~ ~ R d  - 1  DESIGNER: rS)'ERO 

I HYDROLOGIC AND CHANNEL INFORMATION I SKET.CH z o ~ e  13 + q , r  I 
STATION : 

EL- - 

0, = 2- f ~ . ; " ~ ' ?  TW, = - . TW2 = 02 - %= El- 
EL- 



vl 
I 

t-' 
CU 

i 

PROJECT: @?,LL~& DESIGNER: 
- .  

DATE: [[/21 I f6  
HYDROLOGIC AND C H A N N E L  I N F O R M A T I O N  SKETCH ~ o o q  -b zoo~B 

STAT1 ON : 

0, = (83 '1" : TW, = - TW, = 02 - 

( 0 ,  DESIGN DISCHARGE.  SAY 025 . 
) Q M E W  STREAM VELOUTY = 

oe = CHECK D I S C H A R G E ,  SAY OSO OR 0100 MAX. STREAM VELOCITY= 

HEADWATER COMPUTATION 0 
CULVERT Z * 

DEscRlPTloN ,,,, IGET MNT. OUTLET CONTROL HW=H + -so C05T COMMENTS 
(ENTRANCE TYPE) - H W  HW dc TW ho LS H W - g  0 :  .H 

32 

0 - 2 0 

I - R C B C  183 %'riIqb 4$ i-7 - 6.' G . ~  Q , ~ ; . (  7.5- Z9- 

\ 

SUMMARY 8 RECOMMENDATIONS: 

I -  B>Z:'- ,?~EL 



I PROJECT: b~ Rd MSIGNER: 

C 
DATE: 

HYDROLOGIC AND CHANNEL INFORMATION SKET-CH 2004 f-u -06 

STAT1 ON : 

Q, = &j( (65.1): TW, = - - TWZ = 02 - 



ul 
I 
t-' 
(13 

p; ( PROJECT: !"d 

EL- 

Q, = 577 ( c .  >= :>-Y- TW, = 
- . TW2 = ('2 - El- 

b EL- 

- .  

tof ic* 3 ( 8 ~ ~  ~ , s t u . )  a DATE: 1 1  !zl ! ~ b  

I SUMMARY & RECOMMENDATIONS 

HYDROLOGIC AND CHANNEL INFORMATION SKET'CH ZCJb@ * d ~ ~  
STAT; ON : R CJ LR 



LL Kd- DESIGNER: 
- .  

DATE: 11/21 l@b 
HYDROLOGIC AND C H A N N E L  I N F O R M A T I O N  SKET.CH 7 ~ 0 4 0 f o 2 0 G B  

STATION : 

0,  = 3 5 7  ~3/~~~1: TW, = - 
02 - . TW, = 

I SUMMARY 8 REGO MMENDATIONS: 



I PROJECT: kc PL EslmER a I 
- -- 

' b  SKET.CH gku-' F<(IRF-FL 
STAT~ON : ' A  dku3R 

Q, = zzB : 771*.: TW, = 
- TW2 = 

EL- 
I b EL- 



1 

PROJECT: pc?- DESIGNER: % 
DATE: 

/ If/C!, 0 6  

HYOROLOGIC AND CHANNEL INFORMATION SKET.CH zor0 b ~ d a ~ ~  
STAT1 ON : 

EL- - 

TW, = - 
02 - - TW2 = 

b EL- 
0, = MSIGN DISCHARGE , SAY 025 . MEAN STREAM VELOCITY = - 
Qe = WECK D I S C H A R G E ,  SAY 0% OR QIOO MAX STREAM VELOCITY= - 

HEADWATER COMPUTATION 
0 

CULVERT * r +; 

DESCRIPTION INLET C0N-K OUTLET CONTROL HW=H+ ho'LSo COMMENTS 
3 A 

(ENTRANCE TYPE1 - HW H W  KC ' H  D d, d,+D TW h, LS, HW oy 
2 0 

7 +  

I Rc3 13't Y+'( TB - 7B 7.8 OSY )1,7 FlG 
I& 

\-%?& (35 4x3 4.5 r.24 

SUMMARY 8 RECOMMENDATIONS 

I - d ~ 3  RCLG 
1 - 



\Q 

PROJECT: R' -z j p ~y ~,,+s,u DESIGNER .- 
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HYDROLOGIC AND CHANNEL INFORMATION 

* * ,  0, = 3q7 t f  - i f: TW, = 
- TW, - Q 2 =  541 < I ,  

0 I = M S l G N  DlS CUARGE . SAY Q 2 ~  . 
( ) O2 = CHECK OISCMARGE,  SAY Qm OR OIOO 

%KET,CH TOOL. 'to 
STAT1 ON : 

EL-- 

A d =  I 0 
L 

EL- j j l  b st,X L = ~ - 6  -0 CITQ) EL- frTw- 
\\.z MEAN STREAM VELOCITY = - 
-QI@ MAX. STREAM VELOCITY=-- 

CULVERT 
DESCRIPTION 

(ENTRANCE TYPE) 

COMMENTS 

\ 

a 

I -I : 
$ 
0 

ol/= 
., /c 

!I 4 

I - FCBC- 

i - ' @ B t  

, R ~ E L  

-2-v~ 2.C 

+* 

2i 
3 J 

0 y  

SUMMARY a RECOMMENDATIONS: 
1 - @Ix&' ?ceC FmA ZOO& b ~ W - L -  h-@Ent-  s i o q  

~ - i ' ~ '  ~ d ~ e e  ~ g p -  ~ r i  - 

* HEADWATER COMPUTATION 

' INLET MNT OUTLET CONTROL HW=H + ho -L% 

347 
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l~ jf 

&L' 
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- H  
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H W  - 
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HW d, TW d +D L 
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1 0 2  
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h, 

6 . f  

6.4 

- 

- - 
17 .? 

&L 7-5,5 
3 1 \ 
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E? 

LS, HW 

5 
6.2 
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z 5 # ~ - 2 -  
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4,b I, 
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I SUMMARY 8 RECOMMENDATIONS: 

HYOROLOGIC AND C H A N N E L  I N F O R M A T I O N  

0,  = \\D ( / ( ; : I )  t TW, = - - TWz = ('2 - - 
0 = M S J G N  DISCHARGE . SAY 025 . : 

O2 = M E C K  DISCHARGE . SAY 0% OR OIOO 

SKET,CH & ~ K ~ Q E L  !a 

STAT~ON: m b  8 
C ~ L T  R/PSA o ur-_> 

MEW STRUM v E L m y = -  
MAX. STREAM VELOCTTY= - 

COMMENTS 

I 

COST 
.-z zz Or 

' 0  
I 
-4 

ci 

- 
+$ 

CULVERT 
DESCRIPTIOH 

(ENTRANE TYPE) 

I 

HEADWATER COMPUTATION 

[ - i4d=' 

% 

INLET M N T  

119 

OUTLET CONTRW H W = H  + h. -&% 
- ' '" 
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077 b6" 

HW 
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HW 

8.7 
b.4 

h 
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T W  LSo 

>.Lf 
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- H  
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7.3 
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I ~ E W *  1 - 2 6 ~ ~ '  - L?cq5 
2- 52eq- 30 ') 

3 -  79 20 - 57 " 
q-  91 0 0 ' -  6<11 

1 

Q ,  = 1 TLY, = 
Q2 = TW, = . 

0 ,  = D E S I G N  D I S C H A R G E .  say O Z 5  

a2 = C H E i h  D I S C H A R G E ,  S A Y  Q 5 0  O R  QIOO 

S K E T C H  G/?p*q)/o/$d&fi& 
ST;I'TI ON : @ U - S / ~  RU&OFP> 

EL. - 

5,Z8(~u3%EM STREAM Y E L W T I =  
s o  MAX. STREAM VELOCITY= 

HEADWATER C O M P U T A T I O N  
0 

C U L V E R T  

DE S C R  I P T i O N  0 S I Z E  C O M M E N T S  

( E N T R A N C E  TYPE1 

I - RcP -- 

5.4 i s .3  ~ . 7  7.0 17.0 

1 - Rci' 
t 

I -  Rcr 
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g e ~ c l ~ .  2 - Z7bo - 3 q ~ 4 s  
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/ 

3 ,  = ; T'ff, = 
G, = TW2 = 

. 
0 1 = D E S I G N  D I S C U A R G E  , SAY Q Z 5  

b- 
\ a2 = CHECK D I S C H A R G E  . S A Y  Q5* OR QIOC , 

EL - 

M E W  STREAM VELOCITY = 

H E A D W A T E R  C O M P U T A T I O N  
w 

C U L V E R T  Z 
_1 +'- w t  

G E S C R  I P T I O N  CONTROL HW=H + -LSq J 0 

I E N T R n N C E  TYPE1 

1 3 6 , g  8.0 g,o 
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I- 
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I 
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C O S T  C O M M E N T S  

-- 
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I 
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4700 

" ~ * z o ~ D ' - ~ L ~ c J ~  
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Ql  = TW, = 
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, 
0 ,  = D E S I G N  D I S C P A R G E  , S A Y  @ 2 5  

o2 = C H E C K  D I S C H A R G E  . S A Y  Q j 0  O R  

S K E T C H  fo 
STAT, ON : ?~%&/B&-s / .TE O) 

EL. - 

T W  - 

5*2e  ''"2'MEN4 ST~TIIM ,E,,,TY = 
g o  MAX. STREAM VELOCITY= .-, 

C U L V E R T  

O E S C R  I P T i O N  

I E N T R a N c E  TYPE)  

a 
L 

~J 

, "  & $ 

5 5  

H E A D W A T E R  C O M P U T A T I O N  

, ,,,, INLET  CONT 1 OUTLET CONTROL HW=H + -LS9 GOST 

+-'- 
Id'= 
J U  

= ?  
o Y  2- d C  I-!!$?ITwI h,, I L S .  

115 
Z.Z<-,L,+ 

1 t 

f 

C O M M E N T S  

H W  

5 5  

/ I . O  
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I 
I I 
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178 
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REALI+ I -  3300' 1 2#cf9 3300~ 

S K E T C H  6 0 ~ ~ 5  40 9 9 F ' & ~  

EL. - 
0, : d~4l-s.;~ 

1 

Q, = t TW, = 
Q2 = TW2 = 

EL- , EL.- 
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HYDROLOGIC  A N D  C l i  ANNEL I N F O R M A T I O N  

t I C P O ~ '  g ~ ~ ~ *  2+ - IZC& 

1 

0 ,  = TW, = 
Q, = TW2 = 

, 
0,  = DESIGN D I S C H A R G E ,  S A Y  o Z 5  
a2 = CHECK D I S C H A Q G E  , S A Y  o50 OR OIOC 

S K E T C H  b~5hgtd 
STATI ON - DA Za37A [O~/-J/TE.G): 

E L  - 

t 
EL. - L = /Gao EL - 

3 z MEAN STREAM VELOCITY = 
>! 

lbco Max. STREAM VELOCITY = 

HEADWATER COMPUTATION 
0 

C U L V E R T  

DE S C R  I P T i O N  COST COMMENTS 

L E N T R n N L E  T Y P E 1  

I I I 

I 
SUMMG?Y 8 RECOMVENDfiTIONS. I 
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HYDROLOGIC AND CHANNEL INFORMATION 

o1 = a, [rooy) TW, = - TW2 = 0 2  - 
0 ,  = M S l G N  DISCHARGE , SAY QZ5 

( 1 a2 = CHECK DISCHARGE, SAY QS0 OR 0100 

SKETCH ~.R~OAJB/E,E 
STAT1 ON : C " ' / v u m ~  

MEAN STREAM VELOCITY= 
MAX. STREAM VELOCITY= - 

CULVERT 
DESCRIPTION 

(ENTRANCE TYPE) 

, I - Kc? 
[ -RC? 
[ Zc? 

1 

0 

$4 
8 5  

8s 

98'' 

36" 

HEADWATER GOM PUTATION 
w 
I 

8 , 
6 
V 

INLET CONT. 
+ *  
w k  
< g  
a $  - H w  

D 

1.0c 

y2'1.3q 

OUTLET CONTROL HW=H + ho -LSo COMMENTS 

0 d E f i  
OK 

HW 

.C t 
9.9 

2,05''6.11 

/ 

K, H d, T W  ho LS, HW 
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NSIGNER: L 
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HYDROLOGIC AND CHANNEL INFORMATION 

a, = ~ q ~ l o o y c )  rw, = - TW2 = Q2 - 
O l  ' DESIGN DISCHARGE , SAY OZ5  

( ) Q2 = CHECK DISCHARGE , SAY Qs0 OR OIOO 

SKETCH k~ 
STATION : us 

b - -  
MEAN STREAM VELOCITY = 
MAX. STREAM VELOCITY = - 

CULVERT 
DESCRIPTION 

(ENTRANCE TYPE) 

1 -  )a? 
I -  k? 
\-RcP 

SUMMARY 6 RECOMMENDATIONS: 

b 33" i~r,? 

Q 

59 

5 7  
sq 

SIZE 

32 
11 

33 

HEADWATER COMPUTATION ' O  
I 

. 3 ,  , 
5 
U 

INLET CON1 

= 

I-* 
w t  
<g  
a< - - 

0 

3 b q ) . q J  

2 B C . I  

1.93s.o 

OUTLET CONTROL HW=H + h, -LSo 

HW 

Lf.3 

K, 

COST COMMENTS 

00- 

oc(+& 
OIL- ' ,  

H 

I 

d, .%?!. 
2 

TW h, LS,, HW 
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PROJECT: DESIGNER: h 

HYDROLOGIC  AND C H A N N E L  I N F O R M A T I O N  
d 

Q, = ~ ~ l l ( [ O D ~ i e ]  TWI = - - 
O2 - TW, - 

( 
0 = M S l G H  DISCHARGE', SAT Q Z 5  

) QZ = CHECK D ISCHARGE.  S A T  OR QIOO 

SKETCH 5" Ct$ Uzgr 
0, : C O ~ ~ X  & COL J S ~ -  

TW - 

MEAN STREAM VELOCITY = 
MAX. STREAM VELOCITY= - 

0 

COMMENTS COST 
=E 
2 :  > 

r 
-I 

t 2 
5 
0 

S I Z E  

CULVERT 

D E S C R I P T I O N  

(ENTRANtE TYPE) 

H E A D W A T E R  C O M P U T A T I O N  

o . INLET CON?: 

- 
H w  D 

42' 
3 2  

2-F)CP 

2 - BCP 
77 
77 

OUTLET CONTROL HW=H + ho -LS, 

1.5 

/ , y  1 

4.h 
5.7 

HW 

I . 

I 

I 

ho I L S o  T W  

I I I 

2 
H dc 

I I I I I  I 

I l l  
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Q2 - TW, = / So= Q m(/3 

EL- L = 5 b m  EL-  

, 

1 SUMMARY & RECOMMENDATIONS: I 

~ ~ n / ~ & ~ f l  c / DATE: /q / '~/gb 
HYDROLOGIC A N D  C H A N N E L  I N F O R M A T I O N  

r/ 

SKETCH 
sTfiT,ON : z o o k h  5 



I PRO,J FCT: &LC /7d Ef2.306 1 . , 
DESIGNER: 

HYDROLOGIC AND C H A N N E L  I N F O R M A T I O N  
d I 

TW, = 
TW, = 

S K E T C H  
CThTlnhi - zD0-6 I ",-..".. - 

EL. - n 

+ '  ' \ - 
z' 
/ So= 0.0- % 

EL- L = 5200' f EL- 

SUMMARY 8 RECOMMENDATIONS: 

I c -3- D I D  



TW, = 

-. -- &?E S;Z* w,/ d o  D e . 4  p. &,k - . . 

EL. - - - 

SUMMARY 8. RECOMMENDATIONS: 

r 

PROJECT Eu- EI~3obl  DESIGNER: % 
~ O A / C , J I  @/ DATE: (0!t4h~ 

0 I = M S I G N  D I S C H A R G E  . SAY 025 
Q ~  = CHECK D I S C H A R G E  , SAY Q ~ ~  OR Q ~ ~ ~  

HYDROLOGIC AND CHANNEL INFORMATION 
./ 

MEAN STREAM VELOCITY = - 
0.z MAX. STREAM VELOCITY= - 

SKETCH 
STATION : 30038 2mh 

COMMENTS 

A< 

0 
Z 
-I 

S I Z E  

B'XJ 

dx4'z.1 

CULVERT 

DESCRIPTION 

( E N T R A N C E  TYPE1 

L - ~ ~  

2 - R C ~  

HEADWATER C O M P U T A T I O N  

.I 
5 
0 

,Be? 

9.6 

o 

Z ~ Z  

;5 
0? 

INLET CONT OUTLET CONTROL HW=H +- -LS, 

- H W  
D 

I (If3 

H W  

5.72 

8 4  

HW 

8.9  

9.6 

I 

I 

LS, 

013 

h, 
1 
/ 

% t 5  

\I 

I 

TW 

I 

dcfO 
2 dc  K, H 

3 k  
0~72. 
7.3 

I 



I 
AHW= 10 
L Q, = - 03 TW, = - TW - 

- 
Q2 - TW, = / So= 0.00t5 

EL- L = /6@ 
EL- 

-. 'u, .&.,Y ?. / 

PROJECT. BELL RC( t 123061 DESIGNER: % 
, L Y J C & ~  / DATE: /4/qk' 

SUMMARY & RECOMMENDATIONS: 

I 

HYDROLOGIC AND CHANNEL INFORMATION 
r/ 

SKETCH 



I 
A H W = / b /  \ 
L - + - TW, = 

- T W  - 
TW, - - / so= Q e 0 0 2 5 -  

tL- L =  3im' EL- 

a '&" 

PRO,,,x BELL- RJ a2-b 1 DESIGNER: W 

C o t ~ c ~ r  C/ DATE: /0/z./h 

SUMMARY & RECOMMENDATIONS: 

HYDROLOGIC AND C H A N N E L  INFORMATION 
r /  

SKETCH 



T -rvvc 
-- TW, = TW - 

TW2 = / so= o.oo2C( 
EL- L = 300 

EL- 

' zd 

/ 

PROJECT: 6%~ ~d e1230b' DESIGNER: 

f inlcg~r C/ DATE: /d,d?/86 
HYDROLOGIC AND C H A N N E L  I N F O R M A T I O N  

./ 

S K E T C H  
STAT, ON : 2004 k 20~@b 



PROJECT: K d &l23+1 DESIGNER: -- 

C h / c e ~ r  C, DATE: /OX&&@ I ' t  

, 

0 1 = D E S I G N  DISCHARGE',  S A T  Ot5 

I 

MEAN STREAM VELOCITY = - 
CHECK D I S C H A R G E ,  SAT Q50 OR OIOO vl 2 .@ MAX. STREAM VELOCITY= _-- 

t-' v 
C D  

HYDROLOGIC AND C H A N N E L  I N F O R M A T I O N  
f/ 

S K E T C H  
STAT1 ON : w o  2~ 4 

CULVERT 
D E s c R  I P T l o N  

[ E N T R A N C Z  TYPE) 

,,,, 

. 

0 r ~ ~ ~ E c o  h i ~ ~ N m T l o ~ s :  I 
~ L , L A Q - O - , G L  L W ~ C ~ J L  

17 
- ,  
a 
t 
f 

H E A D W A T E R  C O M P U T A T I O N  

!/26 

- KcF, 

'f 
J 

I -  

5 v 

0 . ~ ~ ~ ~ 5 ~ 3  3 6  - @u . 

z z  
7@ 8 
'-2 I j.e 

I 
I 

INLET CONI 

260 

+>  

32 

O W  > 

OUTLET CONTROL H W = H  hg - L S ~  

- - H W  

D 

I '  

8x5 

COMMENTS 

HW 

I I 

HW 

I 

LS, ho T W  & dc H dcfD 
2 



I SUUGAAY B RECOMMENDATIONS: 

PilOJECT: &LC /&J DESIGNER: 

D / j ~ 2 ,  j &!/m DAT E: //,/f/ck 
HYDROLOGIC AND C H A N N E L  I N F O R M A T I O N  SKETCH @WBRS)E./ 8 ~ T ~ e ; r )  

STATI ON : 2004 4 2 ~ 6  



PROJECT: DESIGNER .% 

DATE: 1 
H Y D R O L O G I C  AND C H A N N E L  I N F O R M A T I O N  SKETCH ZOQI to ?/"/$' 

STAT1 ON : 

EL. - 

Q, = Z Z , S ~  /TW,  = 
Q, = T W 2  = 

EL.- 
EL - 



E L -  

r i 

PROJECT. ~ * . L L  Ed 

HYDROLOGIC AND CHANNEL I N F O R M A T I O N  

..- 
Q I =  $33 TW, = 

- TWZ = Q2 - 
0 1 = D E S I G N  D I S C H A R G E  , SAY Q Z 5  ( a2 = CHECK D I S C H A R G E  , S A Y  os0 O R  1 

1 

S K E T C H  
STAT1 ON - Em74 74 5 /5EL 

EL. - 

AH$= /@ 

L- f - l  
so= -.5 

E L  - L = *  
E L  - 1 ~ ~ ~ -  

3*2 / MEAN STREAM VELOCITY = -- 
MAX STREAM VELOCITY= 

C U L V E R T  H E A D W A T E R  C O M P U T A T I O N  - - 
w t  i w 

Z 
-1 

COMMENTS 

ok 

D E S C R I P T I O N  

( E N T R A N C E  T Y P E )  

+ *  

SUMMARY 8 RECOMMENDATIONS. 

I 

. i aw  I y/3~~~oidp~ 

..- - - M S e  5-4" 

3 -l 
o w  > 

INLET  CQNT 

(-KC? 3 

I 

I 

54 

- H w  
D 

OUTLET CONTROL HW=E + -LSq  

. I -  KT7 

I 
I --- 

nw K~ 

83 

I - 

0 
H 

J . "  q , f  z*3 
7 ,3 

dC 

0.7z 
+ I /  

/L3 
c/.z 

TW,),~,, 2 

I 

dsl"f L/ 

LS, 

57r 

i t  

y,/ 

HW 

, ,  I /  



p n o J E c r : l k ~ ~ & L  iXsImER. 

DATE: /I///&& f ( 1  

HYDROLOGIC AND CHANNEL INFORMATION 

/ 

0, = ZbO T'#, = 
- TW2 = 0 2  - 

( 
0 ,  = DESIGN DISCHARGE , SAY O z 5  

) Q Z  = CHECK D I S C H A R G E  . SAY OR oIOO 

SKETCH 
 ID/^ 4 

STAT1 ON : 

MEAN STREAM VELOCITY = *" - MAX STREAM VELOCITY= 

COMMENTS 

L- / -+-- 

d 4  
H 
dc 

t 

SUMMARY 8 RECOMMENDATIONS. 

1- ~$1' i 2 c R 6  

C U L V E R T  

O E S C R  ~ P T ~ O N  

(ENTRANCE TYPE1 

u 
E 
-I 

U 

,,,, 
+ +  

28 
0 Y  > 

I -  i=?cac 

COST 

8;; zco 

HEADWATER C O M P U T A T I O N  

I N L E T  CQNT ' OUTLET CONTROL HW=H + - L S ~  
H W  - 
D 

I Q  

dg4 

8gC 

I-Rc0C 57  
g. I 

3-$* 
GG- 
bp. ( 

HW 

/ 

h o  
" 

63 

E'( 

1'  

~ ~ ? '  

ho 

8 2  

d = d c + D I ~ w  

b e g  

K, 

/-- (Tc 260 

* 

H 

- 

LS, 

5-3 

Z@ 

H W Z  

xs !ems 

- 
,/ ,? 

- 

& 7 

7. i .  



\ 
f 

PROJECT. /?d DESIGNER: 

DATE /<(yh6 
HYDROLOGIC AND CHANNEL INFORMATION 

/ 

Q ,  = b l 3  TWI = 
Q, = TW2 = 

o ,  = DESIGN D I S C H A R G E  . S A Y  oz5 
Q 2  = CHECK D I S C H A R G E  , SAY QJO O R  OIOO 

SKETCH 

STAT1 ON . zoo? h2@OB6 
EL. - 

EL - 
EL - 

O, b MEAN STREAM VELOCITY = - 
MAX S T ~ E A M  VELOCITY = - 

COMMENTS 

ok 

I - >  

zi 
O w  > 

C U L V E R T  

O E S C R I P T I O N  

l E N T R 4 N C E  T Y P E )  

SUMMARY 8 RECOMMENDATIONS. 

I 

/ 

usa 
L 

COST 

9 

~ ~ ~ 4 1 , < 9  
2 - n c ~ e  

2 - r z ~ q c  

- 

307 

a07 

H E A D W A T E R  C O M P U T A T I O N  
w z 

INLET CQNT OUTLET CONTROL HW=H + - L S ~  

- 
0 

I 

Hw -------- 
57< 

hr# 

re dc ti 

z y - 
I sf+L 

CCc 0 

Z$ 

T w  h, LSo H W  5 
2 

I I I (  qq 7.9 



r 

PROJECT: 8 a ~  ed DESIGNER: .- 
I 

DATE- ///qkc 
H Y D R O L O G I C  AND C H A N N E L  INFORMATIOK 

Q ,  = /045 / 

TW, = 
O2 = TW, = 

( 
0 ,  = DESIGN DISCHARGE , SAY 025 

) o2 = CHECK D I S C H A R G E  . S A Y  O S 0  OR 0100 

SKETCH 

STAT1 ON : A/%- a 

0th MEAN STREAM VELOCITY = 
A MAX STREAM VELOCITY = - 

CULVERT 

O E S C R I P T I O N  

(ENTRANCE TYPE1 

w 
5 

- J  

$ 
HEADWATER C O M P U T A T I O N  

ah 

I-* 
w'- 
+ o  -lo 
3 -l 
o w  > 

2 - f7CBC 

INLET CQNT COST 

6;; 

B 'X; I .@ 

348 

lw 
D 

OUTLET CONTROL HW=H + ho -LSq 

SUMMARY 8 R E r O M M E N  ATIONS. 

# -+ &f&WIJ m d p  r 

I M / 5 e  

COMMENTS 

ti, Ke 

A 

Z-KLBC 

1.78 

ti 

zf 

548 

7 . '  

6.4 
5 1  
5.1 
/ 4 

dc 

7 ' 

%?!? 
2 

7. 

T W  

0.75 

I / 

ho 

7.#, 

I, 

LS. HW 



PROJECT: flu /?d DESIGNER: 

DATE: 

HYDROLOGIC AND C H A N N E L  INFORMATION 

Q, = 2086 TW, = - 
Q2 - TW, = 

, ( 
0 = DESIGN DISCHARGE , SAY Op5 

) o2 = CHECK DISCHARGE . SAY QJO OR QIOO 

SKETCH & k ~ @ ~ / ~ * ~ ~ ~ / >  
STAT1 ON : w/ " 

0 . 3 0  MEAN STREAM VELOCITY = - 
MAX. STREAM VELOCITY= - 

SUMMARY 8 RECOMMENDATIONS. 

COST 

0 
f 
2 

2 

0 

5ql=j)' - 
COMMENTS 

&QOJ~ 

CULVERT 

O E S C R l P T l O N  

(ENTRANCE TYPE1 

6 - RC 13 C 

$ 
+ o  -10 
3 -1 

O y  
SIZE 

l o ' v t  

O 

'f0I 

HEADWATER C O M P U T A T I O N  

INLET CQNT 
- H W  

0 

I 

'4 

OUTLET CONTROL HW=H + ho -LSQ 

HW 

7 
7 

Kt dC t i  

31z 
/ 

o, 46 

TW ho 

5 

LSo 

016 

tiw 



PROJECT: DESIGNER. 

H Y D R O L O G I C  AND C H A N N E L  I N F O R M A T I O N  S K E T C H  (PET. h i . " / o u f ~ $  
STATION : 7@9 b~006 

k .  

Q I =  I39b 
/ 

Tw,  = 
- 

Q2 - TW, = 

0 ,  = DESIGN D I S C H A R G E ,  S A Y  025 

Q2 = C H E C K  D I S C H A R G E  . SAY oS0 OR QlOO 
MEAN STREAM. VELOCITY = - 
MAX. STREAM VELOCITY = - 



PROJECT: e?QI DESIGNER: a 
1, 

DATE: - /</4!/ipb 
HYDROLOGIC AND C H A N N E L  I N F O R M A T I O N  s K E T c H oil' B f i d  ' uru 

STATION : 
2006 7 4 3  

,-- TW, = 
- TW, = 

02 - 



'ah w 
-- .. . .. . . . - . . . 

1 

PROJECT. DESIGNER. -. 

DATE. , , 
H Y D R O L O G I C  AND CHANNEL INFORMATION 

- 
TW, = 

- TW, = Q2 - 
0 ,  = D E S I G N  D I S C H A R G E  . S A Y  OZ5 
O2 = CHECK D I S C H A R G E  . S A Y  OR Q,,,~ 

SKETCH $?$r/de~~ U/ci&& 

STAT1 ON : 'e~ I2d 
EL. - 

EL.- 
EL - 

0, 3 MEAN STREAM VELOCITY = 
/ MAX. STREAM VELOCITY = - 

HEADWATER C O M P U T A T I O N  CULVERT 

O E S C R  IPTION INLET CQNT OUTLET CONTROL HW=H + ho -LSq 

w 
5 
2 

8 ( E N T R A N C E  T Y P t l  " HW K. LK 0 

+ *  
ut 

g 
3 -' o Y  > dC 

2' 1 

COMMENTS 

5- 

I I 

5$!2 

o,g>'gz 

SUMMARY 8 RECOMMENDATIONS. 

I 

I 

J 

T W  ho LS. nw 



SUMMARY d RECOMMENDATIONS: 

* 

./ 

< 

\ 

OH-z. 0/00 /' + 

PROJECT: BELL ~ f j  t12306 I 5y5%d D E S ~ R  I)MO 

1 ) ~ ~ ~ Q - ~ 3 f  OAT E: !or w, pb 
I 

HYDROLOGIC AND C H A N N E L  I N F O R M A T I O N  

01 = 1767 TW, = - TW2 = 02 - 
0 1 = M S  IGN DISCHARGE , SAY Oz5 ( O p  = CHECK DISCHARGE, SAY OW OR QIOO 1 

I f 

SKETCH 
STAT1 ON : b-16~0 f 

2j MAX. S T R E M  VELOtlTy= 
MEAN STREAM VELOCITY = 

CULVERT 
DESCRIPTION 

(ENTRANCE TYPE) 

7-pcac 
,7 - RcW 

0 

ZFL 

2 5 . ~ ~ 9 6  

i a ' % s  

HEADWATER COMPUTATION 

COMMENTS 

OK 
OK. 

0 
f 
i s  
g , 

f i ~ )  
- 

1 

I 

INLET CON1 
$-* 
w k  
2 g 

/ 

- 

- H W  
D 

1 9  

.03 

OUTLET CONTROL HW=H + ho -LSo 

HW 

~ . b  
4 . z  

& H 

$5' 
I .7 

dc &!?. 
2 

T W  

5 

ho LS, 

1.d 
" 

HW 

7.1 
5,3 



TW, = 
TW, = 

t /' 

. - 
o/ &/~306/  

4 
PROJECT: RZLL P DESIGNER: W 

7 /3z4 DAT E: /fk .t/fb 

EL. - 
/-----\ 

HYDROLOGIC AND C H A N N E L  I N F O R M A T I O N  
. - ./ 

- 
so= 03,w-z 1 
L = 700 f EL-  

SKETCH 
STATION : 

SUMMARY 8. REGO MMENDATIONS: 

+hd lqi4'ia4 7-7-a1xL , I w, 
I 



TW, = 
- TW, - 

I I 

EL. - 
/------\ 

, 

I - - 
so= &R 1 
L = S Z 5 0  EL- 

SUMMARY 8. REGO MMENDATI ONS: 

--+f \ r f ?  ,&@eLJbl ,Wk.&Yl9~~/  
I '"" 

C 

.&(_ Ed E(23b l  
4 

PROJECT: DESIGNER: .-. 

DATE: /4/tqkb 
HYDROLOGIC AND C H A N N E L  I N F O R M A T I O N  

I/ . - 

S K E T G H  
STATION : 76 k 



\ ---- 
P 

PROJECT: B a ~  rn ~ / Z “ b /  DESIGNER: 171110 

HYDROLOGIC AND CHANNEL INFORMATION SKETCH 
, - r/ STAT1 ON : 

0, = - 0 9 7  T W ,  = 
0, = TW, = 

CD I SUMMARY 8. RECOMMENDATIONS: 



TW, = 
TW, = 

_I -. . . 

I - - 
s,= f9,mzo 1 
L =  /zoo 5 EL- 

1 SUMMARY 8 R E C O M M E N D A T I O N S :  I 

: .' i*. 

' 3'' 
t I .  

-. 

" , 

f i  
DESIGNER: PROJECT:  ELL Rd 

&/23 06 1 
&& 8 2  - D DATE: 

/ - ,' 
HYDROLOGIC AND C H A N N E L  I N F O R M A T I O N  

r/ 

S K E T C H  b+ 
STAT1 ON : 4 " L J  



Ps f i JEc~ :  B E a  f d  

C 0 GC/CQ! A& ~ - d b o  DLT E: 

H Y G i i O L O G l C  AND CHANNEL INFORFKZATIC)N S K E T C H  

STAT1 ON : 

EL. - 

/ 

Q, = zql3 TW, = 
Q2 = TW2 = EL.- L = m , E L  - 



t -Tvvc TW, = T W  - 
TW, = - / tL- - tL- 

r' 
I 

PROJECT: BELL /76 E / z ~ D ~ /  DESI G N ~ I .  

Contckpr B Z X  DATE: /fLqkb 
HYDROLOGIC AND C H A N N E L  I N F O R M A T I O N  

f/ 

S K E T C H  
STAT1 ON : Z C ~ A  ED'/?/ 



1 . 
PROJECT: $ELL Rd DESIGNER: -iZ?E-- 

DATE: 9 / ~ 6  I 

HYDROLOGIC AND C H A N N E L  I N F O R M A T I O N  SKETCH 
4 STAT1 ON : 

' n 2  - / -u v.--  I EL- L=m 



TW, = 

- 
P R O J E C T . & ~ ~ & ! ? K ~ ~ ~ '  DESIGNER: -- 

c o p / ~ ~ ~  r /3 2 -A DATE: /<A?A~ 

TW, = 

HYDROLOGIC AND CHANNEL INFORMATION 
r/ 

EL. - 
/----7 

SKETCH 
STAT1 ON : a@7 d ZO&P 

I - - 

/ so= 0, 
EL- p EL- 

SUMMARY 8 RECOMMENDATIONS: 



O 
r 

,,!~FLL ~d El230 6 1 /' 

PROJECT: DESIGNER: 

Cadcqr B z - A  DATE: /0/29/s~ I I I 

H Y D R O L O G I C  AND C H A N N E L  I N F O R M A T I O N  SKETCH 
f/ S T m i  ON : 200 

TW, = 
& TW, - 

EL. - 
/------\ 

L /  \ - 
- / 
tL- 

so= O,CDL< 
L = 3'66 ' i' EL- 



PROJECT: ~ E L C  Kd 

k tYDROLOGIC Ap:D C H A N N E L  I N F O R M A T I O N  

/ 

; Tw, = 
Q, = TW, = . 

S K E T C H  &U#7/5'~x/@ 
STATION : 

EL. - 

EL- EL- 
0 ,  = O E S I G N  DISCHARGE , SAY Q Z 5  Da M E W  STREAM VELOUTY = - 
Q, = CHECK D I S C H A R G E  . SAY O J O  OR Q I O C  MAX. STREAM VELOCITY = - 



DESIGNER: 

DATE: 1',/3,hb 
, 

HYDROLOGIC AND C H A N N E L  I N F O R M A T I O N  I 
I 

S K E T C H  W M Y I ~ ~ R F *  

TW, = 
- TW, - 

STATION: zoffi/ 
EL. - 

/----\ 

LL.. 

0, = DESIGN DISCHARGE , SAY o~~ MEAN STREAM VELOCITY = - 
a2 = CHECK DISCHARGE , S A Y  oJO OR OIOO MAX. STREAM VELOCITY = - 

I SUMMARY 8 RECOMMENDATIONS: 



PROJECT: & ? ?  @d DESIGNER: 

DATE: /!h& 
HYDROLOGIC AND CHANNEL INFORMATION 

0, = 5 3  TW, = - 
0 2  - TW, = 

, ( 
0 1 = DESIGN DISCHARGE . SAY 0 2 5  ) o2 = CHECK DISCHARGE , SAY Q5q OR a,,, 

SKETCH Zmq.  OLG 8. 

56  MEAN STREAM VELOCITY = - I o y  
MAX. STREAM VELOCITY = - 

C U L V E R T  

DESCRIPTION 

(ENTRANCE TYPE) 

Z - ~ c a c  

-2- 1;icec 

w 
E 
-1 

P : 
6 
5,) 

*'- z $  
“ 9  

LG; 

2kC 

COST COMMENTS 

7- 

1 

S IZE 

d x i  
6;; 

HEADWATER C O M P U T A T I O N  

'INLET CONT. OUTLET CONTROL HW=H + h,, - L S ~  
- 

0 

1%' 

HW 

5Lf 

HW 

6.9 

191Q 

LSo --- 
3.1 

I(. H 
I _ - - -  

z3 
30. 1 

3,. 
4 

4 z . t  

dC TW ho 



I SUMMARY B RECOMMENDATIONS: 

PROJECP . J ~ ~ A z L -  @7 & DESIGNER: 

o n ~ & k ~  5 . h o o  84 -2 
- 

DATE: ,I ( /~,/@6 
HYDROLOGIG AND C H A N N E L  INFORMATION SKETCH FBW &@ IG;'1/Ekf. 

STAT1 ON : ok d@K 



I SUMMARY B RECOMMENDATIONS: I 

EFLc d PROJECT: DESIGNER: 

DATE: /</?/g6 
HYDROLOGIC AND C H A N N E L  I N F O R M A T I O N  

01 = 618 TW, = - 
Q2 - TW, = 

# ( 
O l  = DESIGN DISCHARGE , SAY O z 5  

) Q2 = CHECK D I S C H A R G E  , SAY Os0 OR QIOO 

SKETCH ?W& AAdbk 
STAT~ON : fi Z0l0 

MEAN STREAM VELOCJTY = - 
I& MAX. STREAM VELOCITY = - 

COMMENTS 

d~ 
0L 0 % 

I I I I I  I l l 1  I I I I I I I  I  I  

CULVERT 

DESCRIPTION 

IENTRANCE TYPE) 

Z - F ( C B c  
z - g'Cl'3L 
? - ~ c a e  

3 - a a ~  

0 
I 
j s  
g , 
5 

- 

q , & [ q )  
V/  

t-* 

35 
%, 
o g  

309 

309 

Z Q ~  

206 

, 

8;~ 

B I * ~  

g>d 

HEADWATER COMPUTATION 

INLET CONT 
. 

OUTLET CONTROL HW=H + ho -LsQ 

- H w  
0 

0.48 

o 

KC H dc 

. 

12 
2.4 
13 
I .B 

HW 

4-? 

T w  

-I' 
8.6 

I J 

I '  

ho Lso 

o.aJ 
" 

\ I  

Hw 

1I . t  

10,~ 

qlb 



PROJECT: ALLC DESIGNER: 

DATE: /(,/</g6 
HYDROLOGIC AND CHANNEL I N F O R M A T I O N  

01 = 3 0 s  TWI = - - 
O2 - TW2 - 

0 I = DESIGN DISCHARGE , SAY 0 2 5  

a2 = CHECK DISCHARGE . SAY oSO OR Q l O O  

S K E T C H  ~ - R ~ M ~ ; o / B  )6 
STAT1 on : 7 m  B DEZ s ~ . L ,  

46 MEAN STREAM VELOCITY= .__, 

l o  MAX. STREAM VELOCITY = - 

SUMMARY 8 RECOMMENDATIONS: 
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oh?% 
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PROJECT: B F L ~  Kd DESIGNER: 

AZS DATE: ///3Ig6 
V ' 

HYDROLOGIC AND CHANNEL INFORMATION SKETCH b M  =*+ ' 6 
STAT1 ON : @&& b d z B 4  5 

01 = ~ 4 7  TW, = - 
02 - TW2 = 

I . (  
O 1  = DESIGN DISCHARGE , SAY OZ5 ' MEAN STREAM VELOCITY = - 
o2 = CHECK DISCHARGE , SAY OR a,Oo MAX. STREAM VELOCITY = - 

I 
C U L V E R T  

O E S C R I P T I O N  

IENTRANCE TYPE1 

z -K f i c  

Z- R c ~  

2 -  KCW 

2- ROC 400 b l ~ '  I 14 7, t " ' 0 10 
3.34 - 6 4  

SUMMARY 8 RECOMMENDATIONS: 
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SUMMPSiY B RECOMMENDATIONS: - 
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* ,  
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Q, = $47 TW, = 
- - 

('2 - TW, - 

r 
f i  

PROJECT: 

c I;; ~ J L  / ,Qm 
HYDROLOGIC AND G H A N N E L  I N F O R M A T I O N  

I/ 

SKETGH 

STAT1 ON : 70046 6az&B 
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PROJECT: .-z30b/ DESIGNER: 17110 

C ~ L E P T  AL-/3 DATE: / oh  7/86 
HYDROLOGIC AND C H A N N E L  I N F O R M A T I O N  

./ 

S K E T C H  

STAT1 oN : 200bfi &LJR 

Q, = - 1407 TW, = 
- 

02 - TW, = 



17"J10 6 
DESIGNER: 

HYDROLOGIC AND C H A N N E L  I N F O R M A T I O N  
I/ 

0, = 2 6 0  T W ,  = 
- - 

O2 - TW2 - 

0 ,  = DESIGN DISCHIRGE', SAT oZ5 
Q2 = CHECK DISCHARGE . SLT Q50 OR OIOO 

I 

SKETCH /o P A ~ E ~ R  STAT1 ON : Tolo 

TW - 

MEAN STREAM VELOCITY = - 
I" M A X  STREAM VELOCITY= - 

0 

C O M M E N T S  GOST 
L g  
3-l 

0 :  

E 
A 

' 

5 
0 

CULVERT 

D E S C R I P T I O N  

(ENTRANCE TYPE1 

72" I - R c ~  zbo 

[ - rzc- 
I 

H E A D W A T E R  C O M P U T A T I O N  

16 I . C  10.0 ,/0.3 
2.8 - I I 

319 987 
I '  06 

!J- 
12, $ 

I I I 

6.'$ . 

SUMMARY 8 RECOMMENDATIONS: 
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5 /lid #- Tmfl c o w ~ Z  PdficH &AC/  
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- H w  
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HW HW ho I L S ~  TW !.& 
2 dc & H 
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PROJECT: PW xd &/~3'6/ DE Sl GNE R, 

C h c k ; ~  r Az-B DATE: 

HYDROLOGIG AND CHANNEL INFORMATION 
, - ./ 

SKETCH 
STATI ON : 49 ,,~!~LLJE b dbJe 

0, = .Lf47 TW, = - 
Q2 - TW, = 



\ 

PROJECT: AF~LL- 7 DESIGNER: PJQ 

SKETCH zo@g ~&r;d&*~ 
STAT1 ON : 

EL. - 
/-----\ 



I PROJECT:  DESIGNER^ I 

SUMMARY 8 RECOMMENDATIONS: 

DATE: 

HYDROLOGIC AND CHANNEL INFORMATION 

o, = $97(41q07) TW, = - 
0 2  - TW, = 

0  1 = DESIGN DISCHARGE , SAY Q Z 5  
o2 = CHECK D I S C H A R G E  . SAY Q J O  OR OIo0 

SKETCH FeM 20'=#& 
STATION : & m06B bw&, 

/0lj6 MEAN STREAM VELOCITY = 
4 

MAX. STREAM VELOCITY = - 

COMMENTS 

- 
--- w 

CULVERT 

O E S C R l P T t o N  

IENTRAHCE TYPE) 

2-Reg 

2 - W C  
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Z -I 
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+ :: 

a $  
, 1 

HEADWATER C O M P U T A T I O N  
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-. : TWl = L 

Q2 = TW2 = SOs 01&17/Z 
EL. - L = x  . EL- 
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- I H W  K.1 H dc 9 TW ho LSo HW 5 2; > 
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0.9 q.< 
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- 1 I 
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BELL ROAD MASTER DRAINAGE 
DRAINAGE AREA S W Y  SHEET 

Drainage Area Des igna t i on  3 /O / 

Area 0.1 3 square m i l e s  

Upst ream E l  eva t  i on / Z  27 Hydraul i c Length Z 8 00 f e e t  

Downstream E l e v a t i  on / 7 Z Slope 0.00 2 J f e e t / f e e t  

LAND USE 

Subarea 
Sauare % T o t a l  Development So i  1 
MCI es Area J u r i  s d i  c t  i on Zoning s t a t u s  Group CN Comment 

Weighted CN= 80 

Large or Elongated Watersheds I Small, Uni form Watersheds 

0.5 0.38 Lag = 24n (L  Lca/S ) I Lag =  LO*^ (iOOO/CI - 9 ) 0 * 7 / ! g ~ ~  5% 

I S= 0 . 2 s  % Lag= \,qC hours 

Lag= hours 
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BELL ROAD M E R  DRAINAGE STUDY 
KINEMATIC NAVE C1M)El. DATA SHEET 

VK CARD 

Dra~nage Area Designat ion Q 7 1 0  / 

Overland Flow Length ( L )  <.. cz"0 ft..- - -. _- 

Slope (S) O. 002 ft./ft. 

Roughness Fac tor  (N) 0, OZ_C 

Percentage o f  Subbasi n Area Represented ( A )  / o o  

RK CARD 

Channel Length (L )  z c ~ ~  FT 

Channel Slope (S) c?'* 00 a/j=r 
Channel Roughness ( N )  r?. c 7 / 6  - 

Con t r i bu t i ng  Area (CA) square mi les  ( leave blank i f  = t o  t o t a l  Area) 

Shape (TRAP, DEEP, CIRC) TRR \a 

Channel Bottom Width o r  Diameter (WD) 70 f' . 
Side Slopes ( Z )  0 
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BELL ROAD MASTER DRAlNAGE 
DRAINAGE AREA SUMMARY SHEET 

Drainage Area Des igna t ion  ( ~ T ~ / O Z  
Area 0, 13 square m i l es  

Upst ream E l e v a t i o n  / 223- Hyd rau l i c  Length 2$00 f e e t  

Downst ream E l e v a t i o n  / z/C Sl ope . OO? C' f e e t / f e e t  

LAND USE 

Subarea 
Square % T o t a l  Devel opment Soi  1 
M i  1 es Area J u r i s d i c t i o n  Zoning S ta tus  Group CN Comment 

Weighted CN= so 

Large o r  E longated Watersheds 

0.5 0.38 Lag = 24n (L  Lca/S ) 

N= L = mi LC i 

S= f t /mi 

Lag= hours 

Smal I ,  Uni form Watersheds 

Lag =  LO*^ ( ~ O O O / C N  - 9 ) 0 * 7 / 1 9 ~ ~  S' 

5- 6.76 % Lag= 1.2 r hours 
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BELL ROAD W T E R  DRAINAGE STUDY 
KINEHATIC WAVE HIDEL DATA SHEET 

VK CARD 

Drainage Area Designat ion @3 1 0  = 
Overland Flow Length (L )  2 3 -  ft. 

slope ( s )  . 0 0 3 6  ft./ft. 

Roughness Fac tor  ( N )  0.0 3 

Percentage o f  Subbasi n Area Represented ( A )  /6 0 

RK CARD 

Channel Length (L) Z ~ P O  m 
,.. .:. 
3 . ,, 3 Channel Slope (S) &, 00 36 tT/)y- 

Channel Roughness ( N )  fl, C / 6  

Cont r i  bu t  i ng Area (CA) square mi les  ( leave blank i f  = t o  t o t a l  Area) 

Shape (TRAP, DEEP, CIRC) 7 R  f i  ,P 

Channel Bottom Width o r  Diameter (WD) .C 0 ft. 

Side Slopes ( Z )  0 
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BELL ROAD MASTER DRAINAGE 

DRAINAGE AREA S W Y  SHEET 

Drainage Area Des igna t ion  0 3/0'3 
A r e  a 1 s q u a r e m i l e s  

Upst ream E l e v a t i o n  1230 Hydrau l i c  Length 3/0° f e e t  

Downstream E l e v a t i o n  / 2-! 2 - Slope 0. oar( f e e t / f e e t  

LAND USE 

Subarea 
Square % T o t a l  Development Soi 1 
M i  1 es Area J u r i  s d i  c t  i on Zoning Status Group CN Comment 

o,r3 / a 0  G 5517 D E ~  (3 &P 

Weighted CN= @fJ 

Lar*;e o r  E l  ongated Watersheds 

0.5 0.38 Lag = 24n (L Lca/S ) 

N = L = m i  LC m i 

S= f t /mi 

Lag= hours 

Small, Uni form Watersneds 

Lag =  LO*^ ( 1000 /C~  - 9)0'7/1g00 .$ 

S=G!5-&4 % Lag= /, 6 3 hours 
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BELL ROAD M E R  DRAINAGE STUDY 
KINEMATIC Y A K  MIDEL DATA SHEET 

VK CARD 

Drainage Area Des igna t ion  3 / O  3 

Over land Flow Length (L)  740 ft. 

Slope ( s )  0 ,  00- ,./ft. 

Roughness Fac to r  ( N )  0, U 7 5  

Percentage o f  Subbasi n Area Represented ( A )  /o 0 

RK CARD 

Channel Length ( L )  , 3400 F t  

Channel Slope (S) 67. C'C) s 223 n/f 7- 

Channel Roughness ( N )  p. fl ig 

C o n t r i b u t i n g  Area (CA) square m i l es  ( leave  b lank  i f  = t o  t o t a l  Area) 

Shape (TRAP, DEEP, CIRC) 7-77 /4 p 

Channel Bottom Width o r  Diameter (WD) c- 3 ft. 

Side Slopes ( Z )  0 
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BELL ROAD MASTER DRAINAGE 
DRAINAGE AREA SUMWARY SHEET 

Dra i  nage Area Desi gnat i on &' 3/04 
Area 0, 13 square m i  l e s  

Upst ream E l e v a t i o n  / 2 5  a Hydraul i c Length 3200 f e e t  

Downstream E l e v a t i  j n  /z!D Slope 3 f e e t / f e e t  

LAND USE 

Subarea 
Square % T o t a l  Devel opment Soi  1 
M i  1 es Area J u r i  sd i  c t  i on Zoning S ta tus  Group CN Comment 

0,13 /C 0 ~ / ~ c ( . / e  p h ~  O P D ~ - ~ /  3 7 4  

Ueighted CN= 74 // g+ 

Large o r  Elongated Watersheds 

0.5 0.38 Lag = 24n (L Lca/S ) 

Lag= hours 

Small, Uni form Watersheds 

Lag =  LO*^ (1000/CN - 9)0'7/1900 sk 

L= 3200 f t  CN= 74 
S= O,k3 % Lag= /, hours 
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BELL ROAD MASTER DRAINAGE 

DRAINAGE AREA SUlg3ARY SHEET 

Drainage Area Des igna t ion  0 3 / d <  

Area 0, 2 square m i l e s  

Upstream E l e v a t i o n  /Z?O Hydraulic Length 3 306 f e e t  

Downst ream E l e v a t i o n  1217 Slope 0,0019 f e e t / f e e t  

LAND USE 

Subarea 
Square % T o t a l  Devel opment Soi  1 
M i  1 es Are a J u r i  sd i  c t i  on Zoni ng S ta tus  Group CN Comment 

a 13 270 &/rnN/./e S R  17  OFU I3 g0 

Weighted CR= Bc". 

Large o r  E longated Watersheds 

0.5 0.38 Lag = 24n (L  Lca/S ) 

S= f t /mt  

Lag= hours 

Small , Uni form Watersheds 

Lag =  LO*^ (1000/CN - 9)0'7/1900 S' 

L= 3 3 ~ 0  ft CN= 6@4F 

s = & , ~ T  % Lag= 1.36 hours 
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BELL ROAD W T E R  DRAINAGE STUDY 
KINEMATIC UAVE MODEL DATA SHEET 

VK CARD 

Drainage Area Des igna t ion  # r23/0 A 

Overland Flow Length ( L )  '100 ft. 

s l o p e ( s )  O ~ Q Q ~ ~  ft./ft. 

Roughness Fac to r  ( N )  ox 0 3.T 

Percentage of Subbasi n Area Represented ( A )  /00 

RK CARD 

Channel Length ( L )  , 34'cP0 F r  

Channel Slope (S) O.Q02"/ t ~ / , q -  

?-? c/ 4 Channel Roughness ( N )  L . - 

Cont r i  bu t  i ng Area (CA) square m i l es  ( leave  b lank i f  = t o  t o t a l  Area) 

Shape (TRAP, DEEP, CIRC) 7 e  !+ fL 
Channel Bottom Width o r  Diameter (WD) -. 

' - 3  ft . 
Side Slopes ( Z )  9 
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BELL ROAD MASTER DRAINAGE 
DRAINAGE AREA S W Y  SHEET 

Drainage Area Des igna t ion  6 2  3/06 

Area f l ~ 7  square m i  l e s  

Upst ream E l e v a t i o n  / 2 3 0  Hyd rau l i c  Length ~ S @ O  f e e t  

Downst rear1 E l  eva t  i on / Z /,P Sl  ope o . ~ 0 3 i ( :  f e e t l f e e t  

LAND USE 

Subarea 
Square % T o t a l  Devel oprnent Soi  1 ~ L Q ~ E  c d  
M i l e s  Area J u r i  s d i  c t  i on Zoni ng S ta tus  Group CN Comment 

Weighted CN= ,,"I ,u 1 

Large o r  E longated Watersheds 

0.5 0.38 Lag = 24n (L  k a / S  ) 

N= L/O.4 L= ! mi L c @ ~ T ~ ~  

s= 16.4 f t / m i  

Lag= q 36 - hours 

Small , Uni form Watersheds 

Lag = ioo8 ( ~ O O O / C N  - 
L= S-W# ft CN= 

S= * 3 6  % 

1,  35' 
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BELL ROAD W T E R  DRAINAGE STUDY 
KINEMTIC WAVE NODEL DATA SHEET 

VK CARD 

D r a i  nage Area Desi gnat i o n  673 /04  

Overland Flow Length (L)  5 & 0 D  - ft. ~- 

Slope ( s )  0, QQ7,6- ft./ft. 

Roughness Fac to r  (N )  0, 40 
Percentage o f  Subbasin Area Represented ( A )  /c7 ~2' 

RK CARD 

Channel Length ( L )  PT 

Channel Slope (S) o r 0 0 /  fi/,q 

Channel Roughness ( N )  0. 0 3 

Cont r i  b u t i  ng Area ( C A )  square m i l es  ( leave  b lank i f  = t o  t o t a l  Area) 

Shape (TRAP, DEEP, CIRC) 7-2 / 3  /L 

Channel Bottom Width o r  Diameter (WD) /d  0 ft. 

Side Slopes ( Z )  4 
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Q I  = 5 3 2 ~ f ~  TW, = 
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%- 
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3 MAX. STREAM VELOCITY= ____ 

C O M M E N T S  

OrK i 

C O S T  

I 

,-* w'= 
2 0 _ 

0 

Z 
J J 3 

; = 
g 
0 

J81( 
: 

S I Z E  

8 x g  
;i 

7-9 
/ i' 

CULVERT 
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SKETCH 

STAT1 ON 

MEAN STREAM VELOCITY = 
7 MAX. STREAM VELOCITY= - 

CULVERT 
DESCRIPTION 

(ENTRANCE lTPEI 

C c P  

24 

. H E A D W A T E R  C O M P U T A T I O N  

,,,, 

5.0" 

SUMMARY 8 RECOMMENDATIONS: 

C . 

0 

I J 
2 2 - 
H 
7'6 

INLET CONT COST 

zC-~ o 
k: = 

+ *  
u '= 
2 Q o 
3-J  
0 W > 

OUTLET CONTROL HW=H + ho -C% 
- H W  

D 

w* -.-- 

C O M M E N T S  

K, 

L 03 

7. 1 - 

HW 

.I 
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/&- - 

dc Th' %?!? 
2 ho 

3 F"- 

HW 
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i 
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L = -  L EL%) T- 
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Q Z  = W E C X  D I S C H A R G E .  U Y  Qm OR CIOO 2- MAX STREAM VELOCJTY= - 
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$ 
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6 
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2 T W !  ho 
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Q,  = -437 TW, = 
TW, = 0, = 

. . 
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Q2 = W E C K  D I S C H A ~ G E  . S2T Q~~ OR a,OO 1 92 MAX. STREAM VELOCITY= ___ 

C U L V E R T  

D E S C R  I P T I O N  
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2 RC tc 

7 RcRC 
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\ P C ~ C  

\ R C R c  
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H E A D W A T E R .  GOM P U T A T I O N  . - .  r 

=g 
INLET CONT 1 ,OUTLET CONTROL HW=H + h, -LSo 2 5 2 0  , , , 0 COST COMMENTS 

- IiW 1 HW 
. dc+D T* 

0 1 
d~ . h,, l L S o  HW 2' > 

I 0 

\ 

216 6x5 - r a I y,;# 3s LF - s s 1 1.0 S t 2  
X- 8, k, 

211 834 4 4& /I g6 y 4 I j i  5% 0, &< 
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2 1  8x3 lzl- 3 3 1 4 7 7  aft. 
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Q, = - r 60 T ~ ,  = 
- Q* - TW, = 
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9, = W E C K  D I S C H A R G E .  SAT i)50 OR OIOO 

SKETCH 

i STAT1 ON : 77 

- i w  a 
So= -0030 

EL- L = w 1 3 W  
zt6 MEAN STREAM VELOCITY = 
-&it MAX STSEAM VELOCITY= 

0 

01k I“ 
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1 ~ 1 2  

-4 
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CULVERT 
OESCR l P T l O N  

(ENT8AHCE TYPE1 

l RCDp 

=E 
-to 
,a 
a J  
O W  > 

H E A D W A T E R .  COMPUTATION . 

IRCEC 
\ Re? 

l6o 

6x 5 

fk5 

INLET CONT 

o a  

,OUTLET CONTROL HW=H + h, -LSo 
H W  - 
D 

i L  5 4#+ / I  I-& 
1 -  . r ,  I 6 . 3  . 

I S  I-' 

HW 

0.12 1 3:d 
h, TI;Y 

7,9 

dc+D 
d ~ . . t  & 

7 3  15%~ 14,7 

Go H W  H' 

.6S - 2 , 5  



I SUMMARY 8 RECO MMENDLTIONS: 

e 
't>,\l R3\. P '  

PROJECT: . I'~OI'C# DESIGNER: 

P&, 3 1 i~1(-/ nclrih D ~ : B ~ I (  fJ,S;;~allRd c ~ / D / I ~ ~ ~ ~ A J L .  DATE: " ' ! l l l * L  
-,HYDROLOGIG AND CHANNEL I N F O R M A T I O N  

. . ./ 

Q l  = -243 TW, = a - 
- - 

0 2  - TW, - 
. . 

( 
0 = DESIGN DISCH-RGE'. SdT D Z S  

) Q2 = CHECK D I s c H r i l G E  . S:T 050 OR 0100 

SKETCH 
STAT1 ON : 

MEAN STREAM VELOCITY = 
/ ,5& MAX. STREAM VELOCITY= 

0 

COMMENTS 

L ~ L  I< ' 

0% t< 

P' 

r 
J 

, 2 1 , 

0 

$4 

. w' 

- -  

$ 
+ 2 0 o 
a' 

Z 

C U L V E R T  

DESCRIPTION 

(ENTRANCE TYPE) 

I ~ c g c  

I R C ~ C  

I ~ c p  
/ vq9 
I I 

COST 0 S I Z E  

H E A D W A T E R .  GOMPUTATION . 

1.93 18r; 

t 

// 

7 43, 

I I 

INLET CONT 

6 x  i 
72') 

7z(' 

o.rJ ( %;' 

I i t C l  I I I I  I 

, OUTLET CONTROL H W = H  + h, -LSo 
- * W  

D 

1\22 

4 j  

HW 

~ $ 7  

HW 

7,q 

II. 

I 

I 

I 

H. 

/ I I I I  I I  I I  

TW 

1 1  1 %  
7.q 12.3 (7.3 

1 I 1113- 

ho I Lso  dC 
. 

a 

. / (  

z3Jgf) 

- d +D 
. 2 

o , L I ~  
144 1 - 

r/ I 

f i  I i o  

1. 
, ./ 

3,l 



. : - 
l o - y b r  +f /' DESIGNER: R c  H 0 

PROJECT: BPI\ Kd . ~ r d e d  Td@nc8 
3 

APk.2  
SKETCH 

. .  . - I/ STATI ON : 75tA A & .  

TW, = 
TW, = 

EL. - n 

\ - 
c = ~aozq do - 

EL- L = 1200 j EL- 

I SUMMoJlY & RECOMMENDATIONS: I 



Q' 1-1 
. - 

P 

PROJECT: k!\ p f 5 ~ ~ (  DESIGNER: 

3 
A14 a- 

-,HYDROLOGIC AND C H A N N E L  I N F O R M A T I O N  SKETCH 
. . .  r/ . STATION : 7sth AJc' . . .  . 

TW,. = 
TW, = 

EL. - - 

( SUMMARY B RECOMMENDATIONS: I 
U s e  I - Y X " R C P  



I f i .  ?? N' 
. .  - / P R O J E C T : ~ ~ / ~ R ~ * ~ & ~ H ~  DESIGNER: 

- 
. . f/ 

TW, = 
Q, = TW, = 

. . 

( 
0 , = CESIGN DISCH:~?GE', g : ~  DZ5 - 
Qz = CHECK D I S C H A R G E  , SIT bSO OR QIOO 

v 

APt. 2 f row RROL h t D l h X  creek 

. STATION : 
EL. .- 

TW - 
tL- 

EL- 
MEAN STREr\M VELOCITY = 

/ .qp MAX. STAEAM VELOCITY= 

-,HYDROLOGIC A N D  C H A N N E L  I N F O R M A T I O N  

H E A D W A T E R  C O M P U T A T I O N  0 
CULVERT 

& - 
A b* w'- 

OESCR IPTION ,,,, INLET CONT OUTLET CONTROL HW=H ' h, -LS, & - 5 A 0 COST COMMENTS 

H W  , dc+D -f-W 
3 --) 

(ENTRANCE TYPE1 - h, LSo HW 5 O Z  
D I ' I o 

81 60" 0.2 11.38 a 5 5 17.01 -0.63 ., ld* 
' ' 

a I y.s4 A& 
3.5 -3,s I n 1382 

w 

M A G  
&*6. 

SKETGH 



. .  . 
/* 

PROJECT: Bell ~d~ P ~ Q M ~ J L  D E S I G N E ~ ~ :  ~ i ?  ' 

,A&. 2 dram RRoZ b Nd.Ril/W  DATE,^//^ 
-,HYDROLOGIC AND C H A N N E L  I N F O R M A T I O N  

. - I/' 

Q ,  = -127 Cf TW, = 
0 2  = [// TW, = 

. . 
0 1 = CEslGN DISCH:ilGE', ~ L T  D Z j  - 
Q - W E C K  DISCHARGE. SAT 050 OR 0100 ( 2- 

S K E T C H  

STAT1 ON : 7 7 6  A@+ 

</--', 
-AH*= 8,04 
L- -rvv- 

- 
TW - - / So= L = jr 0,0017 

tL- EL- , 

MEAN STREAM VELOCITY = 
8.4 MAX. ST3 EAM VELOCITY= 

0 

COMMENTS 

t ~ .  c7 , 

O,I(  

dt  k ,  

, A&, 

I I I I I l i l  
I I I I I I  

SUMMARY 8 RECOMMENDATIONS: 

;E 
3-' 

> 

,, 

5 
3 

+ 

5 
0 

c0s-i 
CULVERT 

DESCRtPTfON 

(ENTRANCE TYPE) 

- 

/ -Rep  

/-PCP 

l--RcP 

127 

/ I  

60' 
66' 

72"  

r-I?Cy 

HEADWATER GOM P U T A T I O N  

1 1 )  160'' 
I I 

INLET CONY OUTLET CONTROL H W = H  A h, -LSo 

H W  - 
D 

1 ;;;:; 1 
I I 

HW 

.' 

I l l  
I IS( 

h, ) L S ,  Tw 

s 
s 

6 - .  

1 

TJ-- 

Hw d , -  
- 2 

I 

& 

$86 

.7s 

5 17,lqliaso,, 
1 I S . U U J  
6 111 15~6 

ii 

4 7 3  

9.50 

-2 1/5~2. 

4 I/o.og I c- 

16.3 



/. 

PROJECT:B~/! ~ d ,  % t . i n p  DESIGNER: .R- 

nlf.. . z FYOM DA 3/02. to R R ~ I  // /3/86 

-,HYDROLOGIG AND CHANNEL INFORMATION 
f/ 

0,  = -356  Cfs TW, = 
0, = TW, = 

( 
0 1 = G€SlGN D I S C H I R G E ' ,  SAT O t S  1 Q Z =  CHECK D I S C H A R G E .  S A T  Q50 OR QIOO 

SKETCH 
STAT1 ON : 7 ~ *  / k ~ & -  

T W  

MEAN STREAM VELOCITY = - 
3. b MAX. STAEAM VELOCITY= - 

0 

COhiL!ENTS 

O h  I < .  

N$ G t 

O I / C ,  

CULVERT 
DESCRIPTION 

(ENTRANtE T I P € )  

l RCRC 

/Rcnc 
-/ACnc 

SUMMARY 8 RECOMMENDATIONS: 

5 
-1 

S 0 

.. 

+*  
w k  

a g  
0 

356 

/ I  

/ I  

I I I l l  

SIZE 

&6' 

d 6 '  

I l l  

H E A D W A T E R  C O M P U T A T I O N  

I N L E T  CONT OUTLET CONTROL HW=H ' h, - L S o  
H W  - 
D 

HW 

\ 

I 

nw 

17Tg 

I 

i~ 

7.2 

J r  

ZcS 2 
H 

0.5 ,5,94 

I/ 1d .P  

ho (LS,, 

% 1 5 2 2 , % ] ~  

N I 

dc 

/I / I  zS6 

I 
I 
I 

, 1, 1, 19,Yy 

I I 
I I 

I I I 



. .  . 
f i  

P R O J E C T R ~ N A ~ D P Q ~ ~ ~ ~ ~  . DESIGNES: R-H 

A&. 2 f r b r y 9 ~  3101 -to 3/02 DATE: 
1 / 1 3  / g6 

I SUMMARY a RECO MMeNDoTlONS: 

- , H Y D R O L O G I C  AND C H A N N E L  I N F O R N t  ATION 
. . 7 1  

Q I  = - 178 Cfs TW, = 
0, = TW, = 

. . 
0, = GEslGN DISCH'RGE'. 527 DZ5 
0 - W E C K  DISCHARGE. SAT c?50 Oii QIOO ( Z -  

Use 6 6 "  Rep 

SKETCH 
STLTI ON : 

I A ";-/7\ 
-AHW= 10 

L -rvvL 
1 c, 

TW Z Z  
/ EL- L = EL- 

MEAN STREAM VELOCITY = 
2\64 MAX- STREAM VELOCITY= 

COMMENTS 

a/<, a 

tVt G , 

COST 

+ %  
U k  

x-'  
O W  > 

0 
6 

2 
2 s  = 
I- 

5 
0 

I 
t 

S I Z E  

CULVERT 
D E S C R I P T I O N  

(ENTRANCE TYPE) 

HEADWATER LOM P U T A T I O N  

0 

I I l l  

I-RCP 
/- RC P 

I l l  

INLET CONi OUTLET CONTROL HW=H ' h, -LSo 
H W  - 
0 

HW 

178 ( kc" 

HW 

1 " 

I 

4 

LS, 

Q" 

h, 

I 

7f2!541~8$g,- 
1 9  111l50 

I 

T W  

0,2 16.07 
/ )81v 

7 , ? ~  
// 

%% 
- 2 

I I 
I 
I 

d, K, 

I l l  
I I 

I l l 1  

H 


