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Downst ream Elevation - - t ~ ~ ~ 4 - - -  - -- Slope 0. ~ " ~ - - - -  feet/feet- - 

L A N D  USE 

Subarea 
Square X Total Devel opment Soi 1 
Miles Area Juri sdi ct i on Zoning Status Group CN Comment 

l0q /0090 R]- )0  FrisC;~ 0 w(°C S.F. ilrriA 
&= 

Weighted CN= we3 
Large or E l  ongated Watersheds 

0.5 0.38 Lag = 24n (L Lca/S 

N = L= m i  LC m i  

S= f t / m t  

Small, Uni f om Watersheds 

Lag = 100 st 
I 

L =a I ; :, A- i n ?  e- 
s-- - * c  - 4  hours - 

Lag= hours 



Greiner ~r66iiFEngineering 

Engineering Sciences, Inc. = -. - 
Tucson 602 327-3413 
Phoenix 602 275-5400 Calculated by jSe?C* 

Checked by Date - . - of - 
BELL ROAD MASTER DRAINAGE STUD 
KINEMATIC WAVE MODEL DATA SHEE 

VK CARD 

Drainage Area Des igna t i on  8/ 7 
m o  - - 

Over land F low Length ( L )  - ft. - - 

s lope  (S)  0. ft./ft. 

Roughness F a c t o r  ( N )  0. 0 3 
Percentage o f  Subbasin Area Represented (A)  f do 

RK CARD 

Channel Length (L)  F r  

@ Channel S lope (S) d cow'7 &lFr 
Channel Roughness ( N )  '0 *0/6 -.- 

C o n t r i b u t i n g  Area ( C A )  square m i l e s  ( l eave  b l ank  i f  = t o  t o t a l  Area) 
. . 

Shape (TRAP, DEEP, CIRC) 76?flp 
Channel Bot tom Width o r  Diameter (WD) z s -  ft. 

S i d e  Slopes ( Z )  (3 
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&ekw GrZfirZiTng tnsering 
- 3  

--r~e-------~-- -- - - -  
h ~ c r ; ~ t m - ~  

EngI=rtnp Scienwa, Inca-- - - - >  - 
E/2306/. ~ 0 . D  / 

TWW 602 327-N13 ~ - 
Rwrsn~x 002 275-5400 Cmlcuhted bv Date She?, 3 f L  

@ Checked by Uete d- 

--.. - - -  --- - - - - -  -- -- 
BELL ROAD W\STER DRAINAGE - - -.- 

DRAI)(AE AREA S m Y  SHEET - s -  = -:E- := - -  - - - -  - - - 

aB-Brd - - Drainage Area Desi gna t  i on 

Area I square miles t-0 
Upstream Elevation it/ --- Hydraulic -- . -- -.- Length - - - -  feet - 

Downstream Elevation --tqqL- - Slope feet/feet - 

, -6 ( 

L A N D  USE 

Subarea 
Square % Total Devel oprnent Soi 1 
Mi 1 es Area Juri sdi ct i  on Zoni ng Status Group CN Comnent- - 

,&I 100'70 R 1-18 Eni&toy 8 80 ~,Kte~iJq+ta\ 

Weighted C N =  80 

Large or E l  ongated Watersheds I Smal I ,  Uniform Watersheds 

gT 0.38 0 S r 0  

Lag = 24n ( L  LC Sc -7 
N = O . O ~  L=ML mi ~ . & X r n i  

Lag = ~0.8 ~ ~ O O O / C N  - 9 ) 0 - 7 / ~ 9 ~ ~  st 

L= f t  CN= 

S= BY. 2 ft/rni 

Lag= o hours 

S= % Lag= hours 
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Greiner G%i)'ie?Engineering - 
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Description 

Engineering SclencesJ l - n ~ . ~ ~  z- - - - - A  - S / ~ 3 0 k /  f0 .W f 
Tucson 602 327-3413 
Phoen~x 602 275-5400 Calculated by R?c a t e  8-?-t6 met No 2f- 

Checked by Date 01 - 

BELL ROAD MASTER DRAINAGE STUD 
KINEMATIC WAVE MODEL DATA SHE 

VK CARD 

Drainage Area Desi  g n a t i  on 

Over land Flow Length ( L )  - 

Slope (S)  

Roughness Fac to r  (N) 

Percentage o f  Subbasin Area p resen ted  (A)  4 [Bo 

RK CARD 

Channel Length ( L )  

Channel S1 ope c" " n/f T 

Channel Roughne s  (N) '0. b 3 

square m i l e s  ( l eave  b l ank  i f  = t o  t o t a l  Area) 
. . 

m f l P  
Channel ,dottorn Width o r  Diameter  (WD) 0 ft. 

Side Slopes ( I )  6 



- . -" 
El23 061. ~~ I 

f umon 802 327-S13 
h o e m x  602 275-5400 C . l w a o d  by /%t c- e-Z& Sneet No & @ Checked by Date of - 

- I -  - -  - I _ - - - - - -  

BELL ROAD M T E R  DRAINAGE 
DRAI )IAGE AREA S m Y  SHEn:--r '-"r:"-"-"' 

-- 

&$-BIB - Drainage Area Designation - .--- . - - 

Are a , oV-s square miles /rGo 

Upst ream El evat i on 1501 --- - . Hydraulic -- - Length - .-- -0 f e e t  ---- 

Downst ream El evat i on - ! u;%V . - --- - - slope 0,*02?C f e e t / f e e t  

g 3  

L A N D  USE 

Subarea 
Square % Total Development Soi 1 
Mi 1 es Are a Ju r i  sdi c t  i on Zoning Sta tus  Group CN -Comment 

t 82. 2Tb% c -0 blrkng 0 06 Cowwfci~ 

tOS 7:1 % 41-1 6 r l  8 $0 347 ~ s : & Q ; ~ I  

Weighted CN=($1,3) l A  

Larse or E l  ongated Watersheds ) Smal 1,  Uniform Watersheds 

0.5 0.38 Lag = 24n ( L  LCa/S 

N = L = m i  LC mi 

Lag= hours 

Lag = LO*' (1000/CN - 9)0'7/1900 Sli 
/ e o  

S= % Lag= hours 
1 2?3 0.47 
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- .  - .  El23 06/. TdCb I 
Twoon 602 327-W13 
h o m ~ x  002 275-5403 C . ~ c ~ m t e d  by f l  C bte  bbLzb I'B S t e t  No - 

Checked by Date of - 
--.- -- C .  ---_C_----- - 

BELL ROAD PVlSTER DRAINAGE --- - - -  

DRAIKAE AREA S W Y  SHEET _-' I r-xzz - - 

Drainage Area Designation - &$-@-I - - . . -  

- - -- . -- 

Are a square 

Upst ream El evat i on I YSL( Hydraulic .- - - . Length -- -. feet - - - - - .- 

Downstream Elevation ---1+y-u - -- Slope ot O O E -  feetlfeet - 

. .48 

LAND USE 

Subarea 
Square % Total Devel opment Soi 1 
Miles Area Juri sdi ct i on Zoning Status Group CN Comment 

,oa /my10 R1-18 6isJ;nj 8 80 5.6 ~ p r i d w i i c \  

J 
Weighted CN= 80 

Large or E l  ongated Watersheds E rsheds 

0.5 0.38 Lag = 24n ( L  &a/S ) 

N = L= miLc mi' ,  

I 
Lag= hours 

hours 
'7~ w 
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Description Engineering S C ~ " C ~ S ~  - . - lncr - - - - - - --- -. G / Z S O ~ /  rO.VJ f 

Tucson 602 327-3413 
Phoen~x 602 275-5400 Calculated by mr Date 26 Sheet No 

Checked by Date 

-f- 
of - - - 

BELL ROAD MASTER DRAINAGE STUD 
KINEMATIC WAVE MODEL DATA SHEE 

VK CARD 

Drainage Area Designat ion - - 

Overland Flow Length (L )  

Slope ( s )  0. ~ Q T A ~  ft./ft. 

Roughness Factor  ( N )  0. 03 
Percentage o f  Subbasin Area Represented (A) /OD 

RK CARD 

Channel Length ( L )  I /I& 0 t7- 
4O @ Channel Slope ( s )  mAn2jIP fi/i=r 

Channel Roughness ( N )  L * . o / ~  

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 (TRAP, DEEP, CIRC) ~ P H P  

Channel Bottom Width o r  Diameter (WD) - 1. - ft. 

Side Slopes ( Z )  0 



Sckncea, lnc. -* - 
E/Z306/. ~ d c b  1 

T w u m  602 321-3413 
R o s r n x  602 275-tJOO Calculsted by 6 mc. 8-26 S M M ~  

Checked by Gate Of- 

--- ---- - ----- 
BELL ROAD W T E R  DRAINAGE 

DRAINAEX AREA S W Y  SHEE 

(?) 0.- 821 - 
Drainage Area Designation -. 

Are a I square miles 
3360 

Upst ream El evat i on 151s' Hydraulic ----- Length - .- f e e t  --.----- 

Downst ream Elevation I 4 V -  - - - - -  Slope 0. o w  fee t / fee t -  
- 7 (  

LAND USE 

Subarea 
Square % Total Devel oprnent Soi 1 
Mi 1 es  Area Jur i  sdi c t  i on Zoni ng Status  Group - CN Comment 

I /a lW70 fiI-j 0 &Fist.;n3 6 0 SR; RrriJult~l 

r /  
Weighted CN= 80 

Large or E l  ongated Watersheds 

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

Lag= hours 

Small, Uniform Watersheds 

Lag 

1 

S= . 0 - hours - 
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Greiner ~ z E " ~ i ~ ~ ~ ~ i ~ ~  Description -- - 
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Engineering Sciences, In&, <, - _ _  _ ~ 

- - G/230$/ f O . c - ~ f  
Tucson 602 327-3413 
Phoen~x 602 275-5400 Calculated by f l  C/ Date SheetNo.&&. 

Checked by Date -- of-- - 

BELL ROAD MASTER DRAINAGE STUD 
KINEMATIC WAVE MODEL DATA SHE 

VK CARD 

Drainage Area Desi  gnat  i on 21 

Overland F low Length (L )  gi0 ft. - -- - . . - -. 

Slope (S)  

Roughness F a c t o r  ( N )  0. 0 3 

Percentage o f  Subbasi n Area Represented (A) lt70 

RK CARD 72- 
Channel Length ( L )  ,A, Fr 

@ channe l  S lope (i) bp'0{?i "/FT . 

Channel Roughness ( N )  dZC;)/G - 

C o n t r i  b u t i  ng Area (CA) square m i l e s  ( l eave  b lank  i f  = t o  t o t a l  Area) 
. . 

Shape (TRAP, DEEP, CIRC) F&fv' 
Channel Bot tom Width o r  Diameter (WD) ft. 

Side Slopes ( Z )  0 



--- --_I_- - -- 
BELL ROAD W T E R  M i A I N A G  

DRAINAGE AREA S W Y  SHE 

- - -. 

Drainage Area Desi gnati on .- - -. . . - . - 

Area , / a  square miles 

Upstream Elevation 1517 - Hydraul i c ...- Length - F6 feet  - -- 

Downst ream Elevation \ Y W  - S1 ope -eet/feet- 

L A N D  USE 

Subarea 
Square % Total Development Soi 1 
Mi 1 es Area Jurisdiction Zoning - Status Group CN Comment 

la 100% RJ-I 13  st;^^ D 60 S , F ~  o?~~;&&~\  

J 
Weighted CN=@ 

Large or E l  ongated Watersheds 

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

Lag= hours 

!& hours 

7- r 



Job  ELL 0 1  PRLIXECT ~R.&/J.P# STVD,Y -- - 

Greiner GGiKieTEngineering 
- -- - - -. - - - --- --* 

~escipt~on ' 

Engineering Sciences, inc.-- --- . - - . - - - . S/Z>O~/ f0,rdf 
Tucson 602 327-3413 
Phoen~x 602 275-5400 Calculated by .fl?c Date , x c  Sheet No a 

Checked by Date 01 - 

VK CARD 

BELL ROAD MASTER DRAINAGE STU 
KINEMATIC WAVE MODEL DATA SHE 

Drainage Area Des i gnat  i on &? 2 3  
Overland Flow Length ( L )  4 0  ft. 

Slope ( s )  G ' P  ~~ ft./ft. 

Roughness F a c t o r  ( N )  . 0 3 
Percentage o f  Subbasi n Area Represented (A)  /bo 

RK CARD 

Channel Length ( L )  - 
0. &o@/ 2,y Chatinel 's lope ( S )  

Channel Roughness ( N )  27.  Q/& . - 

Cont r i  b u t i  ng Area (CA) square m i l e s  ( l eave  b lank  i f  = t o  t o t a l  Area) 
. . 

Shape (TRAP, DEEP, CIRC) ~ n / - 1 9  
Channel Bottom Width o r  .Diameter (WD) AO ft. 

Side Slopes ( Z )  0 



Sctenoeo, I- -- 
E/ 23 O b /  - L 

Tuaon 862 327-%I3 
R D e n ~ x  602 275-5400 Calculated by .fl' c*  ate 8 --a4 s e e !  w *G. 

@ Checked by Gate Of - 
--- ---7 _ _ - - - - I _ -  - 

BELL ROAD MASTER DRAINAGE 
DRAI AREA S w Y  SHEET = - - -c - - - ;I.-=:~ --- - - ' -- =- 

Drainage Area Desi gnati on Q6-82~1 - 
Area , 04 square miles 2049 
Upstream Elevation 1 ,qo? -- Hydraulic - ----. Length -0 feet -- 

Downst ream E l  evat i on 1493 Slope OrO0 *- feet /feet  

L A N D  USE 

Subarea 
Square % Total Devel oprnent Soi 1 
Mi 1 es Area Juri sdi c t  i on Zoning Status Group CN Corrwnent 

to7 loo% RI4 8 $0 sf. ~e~ iawl ' la l  EX mnj 

/' 
Weighted CN= 

3 hours - 

Large or Elongated Watersheds 

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

N = L= mr LC m i  

S = f t / m r  

Lag= hours 

Sn 

L 2 

I 

L= 
I 

S= 

i 
f 
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GKIW Grgfmf Engineering - B ~ S C ~ ~ ~ I I O ~  - - -- .--2 - --+--& -- - -- - - 
4 

Engineering Sciences, Inc. - - .- G/'L 3061 J-0.ro 1 

6 
Tucson 602 327-3413 
Phoen~x 802 275-5400 Crlculeled by . -  Dale * Sheet No -53 

Checked by Dale 01 - 

BELL ROAD MASTER DRAINAGE STUD 
KINEMTIC NAVE MODEL DATA SHEE 

VK CARD . 

Drainage Area Des igna t i on  8 2 4  
Overland F low Length ( 1 ) -   go ft. 
Slope ( s )  0 . 0 0 %  ft./ft. 

Roughness F a c t o r  ( N )  6-03 

Percentage o f  Subbasin Area Represented ( A )  /Oo 

RK CARD /?m 
Channel Length ( L )  Fir 

Channe! S lope (S) 

Channel Roughness ( N )  '0. 06 -- 

Cont r i  bu t  i ng Area (CA) square m i l e s  ( l eave  b l ank  i f  = t o  t o t a l  Area) 

Shape (TRAP, D E - P ,  CIRC) 7 R H P  

Channel Bot tom Width o r  Diameter  (WD) 7' ft. 

Side Slopes ( Z )  0 



Sckncm, Inc~, -- +-- . . 1 --- E / Z 3  Obl . --- - 
T w w ~ n  802 327-3C13 
Phoernx 602 275-tJ00 Calculrled bv 

f l  C. rite .S-, sna, ~o ~= 
Checked by Date of - 

_---I_--_*--- 

BELL ROAD WSTER DRAINAGE 
. - -  DRA J wC;E AREA S m Y  SHEET- --TLT -- - - I:- - ,- - --- 

Dra inage Area Designat ion Q 8-82s - - -  

- -- 

Area ,05 square m i les  ///b 

Upst ream E l  e v a t i  on 150 4 -- Hydrau l ic  - Length a- -0 f e e t  p- 

Downstream E leva t i on  - l y ~ <  - --- S1 ope 0- , - f e e t / f e e t  

LAND USE 

Subarea 
Square % To ta l  Development Soi 1 

J u r i  sd i  c t  i on Zoning Status Group CN C o m n t  M i  1 es Area 

Weighted CN= 8 0 ~  
Large o r  Elongated Watersheds Mate r s  heds 

I 

0.50-38 / / ,  +k & l-kyt 

Lag = 24n (L Lca/S ) 
\ d O/CN - 9 ) 0 - 7 / ~ 9 ~ ~  S~ 

ag= hours 
0 rjf 

Lag= hours 1, 
I 



Jot: I > ~ L  i j;: 11 

m&er-. . Greinerf nglneering 
K M ~ I ~ P P ~ ~ ~ I  Sciences, -- tnc. G I z ~ o ~ /  

Checked by Dale 

BELL ROAD MASTER DRAINAGE STUDY 
KINEMATIC WAVE MODEL DATA SHEET - - '  

VK CARD . 

Drainage Area Desi gnat  i on 8 ~ s  
Overland F low Length ( L )  - 

,@f7 3# ft. 

Slope ( s )  O . G ~  ft./ft. 

Roughness F a c t o r  ( N )  0-03 

Percentage o f  Subbasi n Area Represented ( A )  /cs;\ 0 

RK CARD / ZOO 

Channel Length ( L )  fT 

) Channel S lope (S)  b, o&~'f l / f~ 
Channel Roughness ( N )  ' 0. 0/6 - ,  .- 

C o n t r i b u t i n g  Area (CA) square m i l e s  ( l eave  b l ank  i f  = t o  t o t a l  Ar  

Shape (TRAP, DEEP, CIRC) - i T ~ ~ p  
Channel Bot tom Width o r  Diameter  (WD) z c  ft. 

Side Slopes ( Z )  0 



Greiner Gteiner Engineering 

Ewi~ering Scbnces, In". 
Tucson 602 327-3413 

-- ,>E:: 1; ,,:z. -. P ? c - ( , , * ( ~  EP~~J,$@ &7;*OY 
r)"" 

. . 
Descrsp!w, 

E/23 067 I 

Calculated by fl* C oats 8-26 s k f k  I 
Checked by Date of - 

---- ------.--.-- ---.------ --..--- ---_---._---__I_ 
BELL ROAD WSTER DRAINAGE 

DRAINAGE AREA S W Y  SHEET A "  

. ..-- - - -  

Drainage Area Des igna t ion  @B- S&O 
Area o,OZ square m i l e s  

Upst ream E l e v a t i o n  1462 Hydraul i c Length f e e t  - - -  

-- 
Slope C?. O e  

.. 

Downstream E l e v a t i o n  Iq  56 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 Zoni ng S ta tus  Group CN Comment 

0 s  grLCIGd 5 4 2  

Weighted CN= 9% 

Large o r  E l  ongated Watersheds 

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

Lag= hours 

Small, Uni form Watersheds 

Lag =  LO*^ (IOOO/CN - 9 ) 0 - 7 / ~ 9 ~ ~  S' 
740 

S= q !  % Lag= hours 
c;: b3 

Qc zs' 
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Greiner GreiGr Engineering -- .=-. x _ c  - - - .  

- ..- D.rcrtptlon 

Engineering Sciences, Inc. A-- - - - E'Z3 OCJ. r0.m I 
TUCKK~ 602 327-3413 
Pnosnlx 6C2 275-5600 Calcu:ated by ' Date f- Sheet No & 

@ Checked by 
Date of - 
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BELL ROAD MASTER DRAINAG 
DRAINAGE AREA SUkBIARY SHE 

Drainage Area Designat ion - - Q ~ = ~ O + D  - - - - .- - - 

Area 0. 22- square m i les  #&-io~ 

Upstream E l e v a t i o n  1~78. Hydrau l ic  Length - f e e t  - _  

-- Downst ream E levat ion-  1 q - q ~  - - - -  - - slope o * m L  . -- f e e t / f e e t  
I 

l 0 0 4 2  

LAND USE 

Subarea . &L. 

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 Zoning Status Group CN Comment 

CP, 16 , f2  7 3 C O P  127-6 bEV 

04 / o "  t7-3- . 11 
C3 8f 

0%- 

. 4. S-- R-4 q 8 OF 
. D l  a. s co rl $ 5  

Weighted CN= B4 

Large cr  Elongated Watersheds 

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

N= L = m i  LC m i  

S = f t / m i  

Lag= hours 

, 

Small , Uni fo rm Watersheds 

0.P n 7 Lag = L S% 
9 ~ 9  

L= 2L4;sLO 

s= .,%i$ u r s  

,4>'  ., p e\ f3 

pJ,sS 
0 t h  

\ 
i/ u 

I 

- 
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Descr~ptton Engineering Sciences, 1"" .- : - a  . G/z%O6/ J-~,\O ( 
Tucson 602 327-3413 
Phoencx 602 275-5400 Calculated by m' ' 5 Date @-?& Sheet No - 

Checked by Date of - 

BELL ROAD MASTER DRAINAGE STUD 
KINEMATIC WAVE MODEL DATA SHEE 

VK CARD 

Drainage Area Des igna t i on  - - /cdfl- go./ R.- 
Overland Flow Length ( L )  -0 ft. 

-- -- - - 

s lope  ( S )  ~,oo,i(kT ft./ft. 

Roughness F a c t o r  ( N )  Ot"/G 
Percentage o f  Subbasi n Area Represented (A)  /O 0 

RK CARD 3 
Channel Length (L )  &?@& m 

&. uo* n / f r  channel S lope (S) 

Channel Roughness ( N )  
' 027 --- -- 

C o n t r i b u t i n g  Area (CA) square m i l e s  ( l eave  b l ank  i f  = t o  t o t a l  Area) 
. . 

Shape (TRAP, DEEP, CIRC) 7ZM.p 
Channel Bottom Width o r  Diameter  (WD) 20 ft. 

Side Slopes ( Z )  4 
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Greiner Greiner Engineering -- - - - - . - -. ----- - 
. D o s c r ~ p t t o n ~  - Emineerlng Sciences, I".=-==, 

E/23 067. 
TKW 602 327-3413 
Rosntx 602 275.5400 Calc~latec by a t  ,a. sheet NO _8 

@ checked by 
Date of - 

. -- - -*---- --C-------- --- ---. -- -- - - -- 
BELL ROAD MASTER DRAINAGE 

DRAIHAGE AREA S W Y  SHE 

- - 
- - - D r a i n a g e  Area Desigrtation------@B-~~z-R - - - . - - - - - - -- - --- - -  . 

Area 0.07 square m i l e s  

Upst ream El e v a t i  on 147 5 Hydraul  - --- i c  ~ e r g t h  - f e e t  

Downstream E l e v a t i o n  - lf7 1 - -  - - -  - Slope Dt O O ~  -- f e e t / f e e t  -- 
1- 

LAND USE 

Subarea 
Square X T o t a l  Devel opment Soi  1 
Mi 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 cr  El ongated Watersheds 

0.5 0.38 Lag = 24n (L LCa/S 

N = L = mi LC m i  

S= f t / m i  

Lag= hours 

Small , Uni form Watersheds 

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

L= ft CN= so 
S= .% % Lag= hours 

/% ~ 7 ' 7  

RJ,,.~ L'LC,: 

3 ii 

L 

..,, j *ti ; Jz 

.- :, <- [ 
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Engineering Sciences, Inc,.- 
Tucson 602 327-3413 
Phoenix 602 275-5400 Calculated by Date 8-24 Sheet No L- - 

Checked by Date -- - .- - of- . 

- -  - -. 

BELL ROAD MASTER DRAINAGE STUDY - 

KINEMATIC WAVE m)DEL DATA SHEET--. -=--?-- ZL== ?--sz 

VK CARD 

Drainage Area Desi  gnat  i on Sa- e 
Overland Flow Length (L )  - ft. - - - - 

Slope (S)  ft./ft. 

Roughness F a c t o r  ( N )  

Percentage o f  Subbasin Area Represented (A)  

RK CARD 2 900 
Channel Length ( L )  5'- F b  

Channel s i ope  (S)  dto0? ' - qf T 

Channel Roughness ( N )  OeO/G - - . -- --- - 

Cont r i  b u t  i ng Area (CA) square m i l e s  ( l eave  b l ank  i f  = t o  t o t a l  Area) 

Shape (TRAP, DEEP, CIRC) 7 ~ f i P  
3 

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

Side Slopes ( Z )  0 
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fit Date 8-zs S M ~ N O ~  

@ Checked by 
[jete of - 

--- - - -  -- -- ---- --- 

BELL ROAD W T E R  DRAINAGE 
DRAINAGE AREA S W Y  SHEE 

Drainage Area Desi gnat ion &B- 802 P . - - 

Area ,q square miles 

Upstream El evati on 1476 - - - Hydraul . - - . - - -- -- i c Length -- .dtPt*O fee t  - 
Downst ream Elevation - -1 Y&-Lf - - S1 ope 0.00xfl feet / fee t  - 

LAND USE 

Subarea 
Square % Total Devel opment Soi 1 
Mi 1 es Area Juri sdi c t i  on Zoning Status Group CN Comment 

Weighted CN= 96 

Large or Elongated Watersheds I Small, Uni form Watersheds 
I 

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

Lag= hours I 

N = L = m i  LC m i  

S= ftlmt 

L= f t  CN= 90 
Si 

s % Lag= hours 
tr( 
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TMW 602 327.3413 

m 
hoenlx 602 275-900 - Calcitlated by m e  Date be= sheet NO/D 

. Checked by Date _ - ._ of 

- - - I - - -  -- ------ -- ---._l_- - 
BELL ROAD MASTER DRAINAGE 

DRAI ~ G E  MEA s ~ y   SHE^ - :---L:Z::T::: --I --:- 

63g-m3,9 -- - 
Drainage Area Designat ion - ---  .--- 

Area (3, / c  square m i les  ~ G O O  

Upst ream E l  e v a t i  on IS12 Hydraul i c  Length 0 f e e t  - -  - A - 

Downst ream E l  eva t  i on -- -jq$+ - -. - - - - Slope & 0 7 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 Status Group CN Comment 

c - (7-4 DEV p t2'G 
30 -n-3 - - [ J  r3 ~r 

0"3 Weighted CN= 

Large c r  Elongated Watersheds ( Small, Uniform Watersheds 

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

N = L = m i  LC i 

S= f t / rni  

Lag= hours 

Lag = L 0.8 k 
3 m  ' 

L= %e-a i 

I r s  t; 
Lfi ?\ t 
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Checked by Date of - 

BELL ROAD MASTER DRAINAGE STUDY 
KINEMATIC WAVE MODEL DATA SHEET:: ----=-Z:~?I~- I = - z- - - 

Drainage Area Desi  gnat  i on - g03/$ - 
Overland F low Length ( L )  /&7 4d ft. 

Slope (S)  

Roughness F a c t o r  ( N )  0.0 7 - 
Percentage o f  Subbasi n Area Represented (A)  160 

R K  CARD 3600 
Channel Length ( L )  we Fr 

. 7 0  

' Channel S lope (S) fi.0='3? n r / F ~  
Channel Roughness ( N )  '0. O/c - 

Cont r i  bu t  i ng Area (CA) square m i l e s  ( l eave  b l ank  i f  = t o  t o t a l  Area) 

Shape (TRAP, DEEP, CIRC) m f l p  

Channel Bot tom Width o r  Diameter (WD) k ' ~  ft. 

Side Slopes ( Z )  0 
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Pnoenlx 602 275-5400 Calculered by f i e  ~ete- Shee! No l2 

Checked by Date .- of- - 

..-- - - - -  _C------- - --- ---- - - -- - 
BELL ROAD-MASTER DRAINAGE 

D R A I ~ G E  AREA s ~ y  SHEET I--:- -: L.LZ =-I-ZZ 

-- Drainage Area Designation 
- 

Area 0, OR square miles 

Upstream Elevation 1489 ~ydrabl i c  Le"gth -0. - feet - 

Downst ream Elevation I v 7 6  - Slope or 00% feet /feet  
60 

LAND USE 

Subarea 
Square .% Total Development Soi 1 
Mi 1 es Area Juri sdi ct i  on Zoning ~ t a t b s  - Group CN Comment 

Weighted CN= BZ 

Large cr Elongated Watersheds 1 Small, Uniform Watersheds 

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

N =  L = m i  LC m i  

S = f t / m i  

- O o 8  r ~ n n o , ~ ~  - 9)0*7/1900 s Lag; J% 

L =a - 
L 

s= 3 - hours - +;fie" 
Lag= hours ;-t-. 
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Engineering Sciences, Inc. - L -..-- - - 5 / z 3 O B l  T0.W 
Tucson 602 327-3413 
Phoen~x 602 275-5400 Calculated by PC, Date 650 sheet NO /3 

Checked by Dale -- of - -  

BELL ROAD MASTER DRAINAGE STUDY . ----.- - 
KINEMATIC WAVE MODEL DATA -SHEE 

VK CARD 

g o 3  13 Drainage Area Desi  gnat  i on 

Over land Flow Length ( L )  /do ft --_ . - 

Slope ( s )  0 -$@ ft ./ft. 

Roughness F a c t o r  ( N )  0,0 3 
Percentage o f  Subbasin Area Represented (A)  

RK CARD 

Channel Length ( L )  

a) channel Slope ( s )  

Channel Roughness ( N )  f246 
Cont r i  b u t i  ng Area (CA) square m i l e s  ( l eave  b l ank  i f  = t o  t o t a l  Area) 

Shape (TRAP, DEEP, CIRC) ~ R P P  
Channel Bottom Width o r  Diameter (WD) 40 ft. 

Side Slopes ( Z )  0 



Weighted CN= , 74 
Large o r  Elongated Watersheds Small, Uni f om Watersheds 

0.5 0.38 Lag = 24n ( L  LcaIS ) Lag =  LO*^ (1000/CN - 9 ) 0 * 7 / 1 9 ~ 0  S' 
/7a 

N= L= m i  LC m i  L= m@ ft CN= a 
-23'3 

S= f t / rn i  S= .M X Lag= Cr$q hours 
~ r - 4  ( 

Lag= hours 

R J ~  Laq : 
i 

f 
*-0.. : -! \, \ b 

j" 

-1, ; c. G.f 

, 
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Tucson 602 327-3413 
Phoen~x 602 275-5400 Calculated by 

&eC. Date 8- 2 6 Sheet NO.=, 

Checked by Date of - 

BELL ROAD MASTER DRAINAGE STUD 
KINEMATIC WAVE MODEL DATA SHE 

VK CARD 

804 1%- - - -  , Drainage Area Desi gnat  i on 
--" *.A . 

Overland F low Length ( L )  ft. 

. '3 , 
Slope (S)  ft./ft. 

Roughness Fac to r  ( N )  

Percentage o f  Subbasi n Area Represented ( A )  

RK CARD 

Channel Length (L )  *O n- 
(%003s fi//+- , Cha'nnel Slope (S) 

Channel Roughness ( N )  ' 0, O/G 

C o n t r i  b u t i  ng Area (CA) square m i l e s  ( l eave  b lank  i f  = t o  t o t a l  Area) 

Shape (TRAP, DEEP, CIRC) 7-RP P 
Channel Bottom Width o r  Diameter (WD) <Tc5 ft. 

Side Slopes ( Z )  6 



Greiner Grelriar 

Engineering CALI.. 

-- - - J I ~ E ~ I  R~vn l )  PR~:,=CT c ~ a d a  a r > n  I - "̂LIT 
" - 

,. Engfneering - - - 
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n Woentx 602 275-5GOO Calculated by b , e  t?'- @ Sheet No 14 
Checked by Date Of - 

-----I - --I -- - - - - .  ---- - 
BELL ROAD MASTER DRAINAG 

DRAINAGE AREA SUMMARY SHE 

- - 
Drainage Area Des ignat ion  Q 8- 804 R - -- 

Area L*. 0 4  square m i les  4'40 
Upst ream E l e v a t i o n  6 Z 6  - -- Hyd w!l c - k n g t h  -a fee t  A_-- _ 
Downstream Elevat ion--  - [ r ; l ~  - slope O?8Ppz-- f e e t l 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 Zoni ng Status Group C N  Comment 

Weighted CN= ?? 

Large c r  E l  ongated Watersheds 

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

N= L = m i  LC m i  

S = f t l m i  

Lag= hours 

. Small, Uniform Watersheds 

O e 8  ( 1 0 0 0 1 ~ ~  - 9 ) 0 0 7 / ~ 9 ~ ~  sC La 9 / ? b  

L = ~ c )  ft CN= 79 
S= X . Lag= hours 

aqx- 

t 
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BELL ROAD WUTER DRAINAGE 
DRAIMAE AREA S W Y  SHEET 

~ 8 - 8 0 5  Drai nage Area Des i g n a t  i on 
- 

--- A - --- - A>-- 

Area , square miles 3 003 
Upst ream Elevation 15 1 1  . Hydraulic - - - - - - - Length - - - feet -.---- 

14 SR 
-. slope - O e O #  - feet/feet -- Downst ream El evat i on 

,0074 

L A N D  USE 

Subarea 
Square X Total Devel opment Soi 1 - 

Mi 1 es Area Juri sdi ct i on Zoning Status Group C N  C o m n t  

I 14 loo90 8 4ifi5\1Fum;ly 
Lwg 

Weighted CN= %%&&' 

Large or El ongated Watersheds 

Lag = 24n ( L  

N=@&? L= 

S= z6/ ft/mi 

hours 

Small, Uni f om Watersheds 

Lag =  LO*^ (1000/CN - 9)0-7 /190~  S' 
I 

LE - 3 m  

S= - 17 - hours 
I 
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BELL ROAD MASTER DRAINAGE STUDY 
KINEMATIC WAVE MODEL DATA SHE 

VK CARD 

Drainage Area Des igna t i on  - -  OF - - 

Over land F low Length ( L )  ft. - -- - - 

Slope ( S )  ft./ft. 

Roughness F a c t o r  (N )  0.03 

Percentage o f  Subbasin Area Represented (A) 

RK CARD 

Channel Length (L )  

Channel 'S lope (S)  

Channel Roughness ( N )  ' O t ~ $ g  -. -- 

Cont r i  b u t i  ng Area (CA) square m i l es  ( l eave  b l ank  i f  = t o  t o t a l  Area) 
. . 

Shape (TRAP, DEEP, CIRC) -m%? 
Channel Bottom Width o r  Diameter  (WD) 40 f t  .. 
Side Slopes ( Z )  0 
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Crdner - 

GrifFi&FEnginsering -------- -- --as 

Enqlwrtng Sclencm, 4nc. = -- 

Tucm 602 327-W13 
P h o s n ~ x  602 275-MOO ail Checked by 

Date -____ o f  

.-- - -  -- ---_I_- -- _P- 

BELL ROAD MASTER DRAIUAG 
D R A I M A E  AREA S W Y  SHE 

Drainage Area Des igna t ion  06 -808 - - - -- 
- - 

Are a #03 square m i l e s  
/ZOO 

Upstream E l e v a t i o n  152fl H y d r a u l i c  Length f ee t  - - ----- - .---=,. . -- -- - . - 

Downst ream E l e v a t i  on--jf 4 -. . Sl ope - - f e e t / f e e t  - 

0, O I I  7 

LAND USE 

Subarea 
Square X 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 

, [I;.:: 50% (oral ExbE fig 4 7 4  

Weighted cN= Pr 
I 

Large o r  Elongated Watersheds 

0.5 0.38 
Lag = 24n ( 1  Lca/S 

Lag= hours 

Small, Uni form Watersheds 

Lag =  LO-^ (10OO/CN - 9)0'7/1900 S' 
/- 

L= Zewo ft CN= ST- 
s=), 47 % Lag= 0.E hours 

3 7  
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Checked by Date 01 

BELL ROAD W T E R  DRAINAGE STW) 
KINEMATIC NAVE WDEL DATA SHEE 

Dra i  nage Area Desi gnat i on & 
Overland Flow Length (L)  " "- ft. 

Slope ( S )  ft./ft. 

Roughness Fac tor  (N) 

Percentage o f  Subbasi n Area Represented ( A )  

RK CARD 

Channel Length ( L )  A, F r  

Channel Slope (S) 

Channel Roughness ( N )  0, 03- -.- 

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

Shape (TRAP, DEEP, CIRC) 7 ~ n p  
Channel Bottom Width o r  Diameter (WD) , -0 ft. 

Side Slopes ( Z )  6 
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T u o ~ n  602 327-3L13 
Phoernx 602 275-SO3 Cm~curcl~ed by c - Vale 8-26 sMt~oa 

Checked by Gate 0f - 
-- --. 

BELL ROAD RASTER DRAINAGE 
DRAIMGE AREA S w Y  SHEET-?. - --=rr --. - . 

Qs-@o=l - .  - --. 
Drai nage Area Desi gnat i on 

Area o square miles / 200 

Upst ream Elevation \ "77 7 - .  -- Hydraulic . - - Length u feet -- 
Downst ream Elevation 1 5 )  6 - - - -- Sl ope .~EL feet/feet -- 

L A N D  USE 

Subarea 
Square % Total Development Soi 1 
Miles Area Jurisdiction Zoning Status Group CN Comment 

Weighted CN= A 
Large or E l  ongated Watersheds 

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

tag= hours 

Smal I ,  Uni f om Watersheds 
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Phosn~x 602 275-5403 Celcvlatad by fiC Date B-Z-) Sheel No - 

Chocked by Data 01 

BELL ROAD UASTER DRAINAGE STUDY - -- 

KINEMATIC WAVE ClODEL DATA SHEET - - --r" :-- - :-- - 

VK CARD 

Drainage Area Desi gnat i on 0 8 0 7  
Overland Flow Ler,gth (L )  - -  - ftt._- --- -- _ _ - - _ -  - 

Slope ( S )  ft./ft. 

Roughness Factor  (N) 

Percentage o f  Subbasi n Area Represented ( A )  

R K  CARD 

Channel Length (L )  PNm F t  

e Channel Slope (S) 

Channel Roughness ( N )  0~0x5- ---- -- 

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 (TRAP, DEEP, CIRC) fRP? 
Channel Bottom Width o r  Diameter (WD) - (53 ft. 

Side Slopes (z) 6 



Grelnst Engtneertng 
~~lmrtryl Scbn", 1nc. - - - 

Jucum 862 327-3413 
p h o e m x  602 275-YO0 

a3 
.-. ----- ------- c--- 

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

Drainage Area Designation Q 8- 812P - - -  
--- 

Area square miles ~ G O O  

Upst ream Elevation 1.52 4 Hydraul - -....- - i c Length WO fee t  -- 

Downstream Elevation { 474.3 6 -  - 
- Slope 0. c7$4 - fee t / fee t  

LAND USE 

Subarea 
Square % Total Devel opment Soi 1 
Miles Area Juri sdi c t  i on Zoning Status Group - CN - Comment - 

r 97 2 a"t ! Rj-8 @06i B j?$/&f?.f 

@ 78. .a 81-1 8 I l 14 0 7;~ /&:d* - , / , : z :  
I , i j  ! 3- R- 4 DEY - 4 &$/ / , / \ ~ ~ . ; ~ - ~ ~ ~ t : :  

, (; 2 1 c-0 v&f-I/ ~ c p  / 4 , A,: -., .' 

5- R? -16 ' a:  977,5?/ bBv 8 @oJ 
Weighted CN= - 

I I 

Large or Elongated Watersheds 

0 5 0.38 Lag = 24n (1 LCa/S ' 1 /,z S 0. s-) 
N= O,03 L= Ug m i  ~ e m i  

S = 3f ftlmi 

Lag= WJ hours 

0 * 3 f  

4 
4 !i ,-!, 

I 

Small, Uniform Watersheds 

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

L= f t  CN= 

S = % Lag= hours 

I 
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I 
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A- - El23 o n .  JbSbt 

-- 
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Roen~x M2 275-5400 Calclatee by mc Date gg2 6 shee! No z? -- - 

Checked by Date of 
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BELL ROAD MASTER DRAINAGE - 
-- - - DRAINAGE AREA SUMPfARY SHEET=;.--- .- ---- ---- - - 

Drainage Area Designat ion &?- 2313 
Area O , O 2 /  s q u a r e m i l e s  . 96 o 
Upst ream E l  s v a t i  on 14 ~bq- -- g t h  --.eea- feet  

-- Slope 0- O O ~  f e e t / f e e t  - Downst ream E leva t i on  - - I ~ 7 3  , . 

LAND USE 

Subarea 
Square % T o t a l  Development Soi 1 
M i l es  Area Juri sd i  c t  i on Zoning Status Group CN I Comment 

/DO co 13 - P 5rfir~d 42 - 

Weighted CN= 9 z  

Large cr  E l  ongated Watersheds 

0.5 0.38 
Lag = 24n (L  U a / S  ) 

N = L = m i  LC i 

S= f t / m i  

Lag= hours 

Small, Un i  form W a t - ~ r c h o d ~  

Lag =  LO-^ (10; d 

L= S ,t ,I 4; %" 

s % ; ---m--. i 

RJ,,+ Lac, 



a b  n6~ i  o PROTECT r)m~# -rrVI),Y 
G ~ I n e r  GreInbf€nglneering - ------ -a 

Description 

Engineering Sciences, lnc.- - ,-E . -- - 
- -- G/z'306/ T 0 . c - O I  

Tucson 602 327-3413 
Phoentx 602 275-5400 Calculated by f l  C Date .*, Sheet No .- 

Checked by+ Date of - 

BELL ROAD MASTER DRAINAGE STUDY 
KINEMATIC WAVE MODEL DATA SHEETx- ---- -- 

-. - - -  
a=-- --, - ------ 

- 

VK CARD 

Drainage Area Desi  gnat  i on 

Over land F low Length ( L )  40 ft. 

Slope ( s )  ~ ~ 0 & 3  ft./ft. 
Roughness F a c t o r  ( N )  0. 6/ 6 
Percentage o f  Subbasin Area Represented (A)  /@Q 

RK CARD $ 2 0  - 

Channel Length (L )  ?q 'Wz~3 m 
Channel S lope (S) 

Channel Roughness- ( N )  oeo/k . -- 

C o n t r i b u t i n g  Area (CA) square m i l e s  ( l eave  b l ank  i f  = t o  t o t a l  Area) 
. . 

Shape (TRAP, DEEP, CIRC) T ~ D  P 
Channel Bot tom Width o r  Diameter (WD) /& 47 ft. 

Side Slopes ( Z )  6 
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Greiner -- ----. 

Grelner Engtneering 
/ -- .% *- - - - - - -- 

- -  - Ee~cr~pton -- Engineering Sc1en", Jnc. -1 - - -  E / Z 3  3 6 7 .  s3.m I 
f UcB0i-1 652 327-3413 
Phoen~x 602 275-5400 Cslcuiaied by mc* ,I, I?-% shee!No 3 /  - 

Checked by Dale - - -  

BELL ROAD MASTER DRAINAGE - - 

DRAIKAGE AREA SUWARY SHEET - -- ---- -- - -- 

Drainage Area Designat ion 

Area 0,O 7 - square m i les  

Upst ream E l e v a t i o n  1390 Hydraul i c Length -0 - - feet  - 

1 477 
-. - 

Downstream E l e v a t i o n  Slope o E o ~ T  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  Zoninq ' Status Group CN Comment 

Weighted CN= 06 

Large c r  El ongated Watersheds 1 Small, Uniform Watersheds 

hours - 

0.5 0.38 Lag = 24n (L Lca/S 

N= L = mi LC m i  
&. 

S= f t / rn i  

hours Lag= 

Lag = L 0.8 l i n n n ~ r u  - 9)0*7/1900 s '5 
194 

L= .@ - 
s= 0 4  

,71 . * : I 
,.. '?@ * c J 
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Greiner ~reiner-€ngineering 
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Descnpt~on 

Engineering 
Tucson 602 327-3413 ' 

Q Phoen~x 602 275-5400 Calculated by 
mC Date g'?C Sheet NO % 

Checked by Date -- Q[ 

- 

BELL ROAD MASTER DRAINAGE STUDY 
KINEMATIC WAVE MODEL DATA SHEE 

VK CARD 

Dra i  nage Area Desi  g n a t i  on 814 - - - - - .. - - . 
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Shape (TRAP, DEEP, CIRC) '7i?AP 
Channel Bottom Width o r  Diameter  (WD) 40 ft. 

Side Slopes ( Z )  0 
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LL5? Downstream E l e v a t i o n  S lope &. 005{ 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 S ta tus  Group CN Comment 

Weighted C N =  

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

S= 28.4- ft/mc 

Lag= 0,2? hours 

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

N =  Q . 0 2  L =  I ,  29 m i  LC n,?/mi 

S= % Lag= h o u r s  

Lag = LO*' ( ~ OOO/CN - 9)0'7/1900 S' 

L= f t  CN= 
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3 4 5 i ; i j  6 C b c k d  b y  Dale Of- 53 - (S ------. --- ----.. - - c  ---- -- - 
BELL ROAD W T E R  DRAINAGE 

DRAINAGE AREA SUMARY SHEET 

Drainage Area Des ignat ion  
. w CC01 

- 

Area 2-26 square m i l e s  

Upstream E l e v a t i o n  - zO$f Hydrau l ic  Length //a, ODD f e e t  

Downst ream E leva t i on  /C/o Sl ope 0.033# f e e t / f e e t  

LAND USE 

Subarea 
Square X To ta l  Development S o i l  
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  

1.4B - .  
' 4  . 6f o4 78 

- 

Weighted CN= 86 

Large o r  E l  ongated Watersheds ( Smal l ,  Uniform Watersheds 

0.5 0.38 Lag = 24n ( L  Lca/S ) I Lag = (1000/CN - 9)0'7/19~~ S' 

- ~-63 hours Lag- 

% Lag= hours  



& Chocked b y .  Dale 01 - % - -- - .  - - - - - . .  ----.-- ------ .-5 

BELL ROAD W T E R  DRAINAGE 
DRAI NA6E AREA S W Y  SHEET 

Drat nage Area Des l gnat  i on e m  
- - - - 

Area I .Bb square ml l e s  

Upstream E l e v a t i o n  Ib 40 Hydrau l ic  Length / 7, 700  f e e t  

Downstream E l e v a t i o n  / Sl s' Slope 0 . 0 ~ 4 9  f e e t / f e e t  

LAND USE 

Subarea 
Square % To ta l  Development Soi 1 
Mi les Area J u r i s d i c t i o n  Zoning Status Group CN Comnent 
lab7 &+ 80 0.19 ', 

' .  

. .  

Weighted CN= RL 

Large o r  E l  ongated Watersheds 

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

N =  0.035 L= 5-35' m i  LC 1.14 m i  

S = 52- ft/mr 

Lag= Q-bb hours 

Small , Uniform Watersheds 

Lag = L O * '  ( 1 0 0 0 / ~ ~  - 9)0'7/1900 S~ 

hours 



J V r  w . , 
I Grelrer 

1 - p r w h d  

Gmlner Englneerlng 
Sclencea, lnc. Darct~ptm 

T u o r ~ n  002 327.3413 
. 1 .  

b d x  002 275.M00 ~.lcu@l.d @At tktr wee! No. - 1  
Ch.ck.d b y  Date of - % 

-----C-. -------..------- ----- - 
BELL ROAD W T E R  DRAINAGE 

DRAINAGE AREA SUmARY SHEET 

/"ji% Drainage Area Desl  gnation C C03 
1 

Area 1 ,  45' squarefi'ml l e i  



Job - .  . 
mher 1 , J r ~ * & -  A,- 

Gminer Engineering 
Scknoea, lnc. huttp~rn 

~npineerhg rm I 
T m  W 327.3413 

t2.aM* MC/- rue M x  002 175-5400 S h ~ l  No. 

Ch.Ck.6 b y  Dale 

- 2 L  
8 

of - - -- - - .  ------.. - -  -- -- -- - 
BELL ROAD MASTER DRAINAGE 

DRAINAGE AREA SUmARY SHEET 
4 

Drainage Area Des ignat ion  C& 

Area o.bq square m i l e s  

Weighted CN= 84 

Large o r  Elongated Watersheds 

Upstream E l e v a t i o n  /(go Hydraul i c Length 8.200 f e e t  

Downstream E l e v a t l o n  /$5 b slope 0.01 37 f e e t / f e e t  

4 

LAND USE 

Subarea 
Square X To ta l  Development Soi 1 
M i  1 es Area J u r i  sd i  c t  i on Zoning Status Group CN C o m n t  

/Q 0 
' I  ' Gx 

0.5 0;38 
Lag = 24n ( L  Lca/S ) 

Lag= 0.  $5 hours 

Small , Uni f o r m  Watersheds 

Lag =  LO*^ (1000/CN - f 1 7 / 1 9 0 0  S' 

= 3 % Lag= /,.ze hours / / 



!>EL! 4% ? r ; r - r : ~  r , ~ ~ ~ , ~ ~  ;r~7 

Greiner Engtneerlng 
hccr~ptm 

Sciences, lnc. 
El23 ob/. J-~lm / 

T u u ~ n  602 327-3L13 
Phoerwx 602 275-5403 C.lcu(rted bv Rft Date Sheet No .-. 4 

Checked by Date 53 of - 
- - - - - - - - - - _  

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

- Cc050 Drainage Area Desi gnat i o n - -  - - 

Area .30 square m i l e s  

Upst ream El eva t  i on I 430 Hydrau l i c  Length 61 00 f e e t  

Downst ream E l e v a t i o n  ( 400 Slope O.OOb 7 ,  f e e t / f e e t  

LAND USE 

Subarea 
Square X T o t a l  Devel opment S o i  1 
M i  1 es Area J u r i  s d i  c t  i on Zoni ng S ta tus  Group CN Comment 

'ti of PAX . 
8 20% 

R - 2  GK, d 77 1540 

Weighted CN= 7.3 

Large o r  Elongated Watersheds 

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

N= 0.03 L= I.IC mi ~ c o . ~ g m i  

S= 32 '7  f t l m i  

Lag= 0.32  hours 

I 

Small, Uni form Watersheds 

Lag= hours 



Gntnsr  Engtneerlng 
Scbncem, hc. 
'lucron 602 327-3r13 
R P e r n x  602 275-5400 

-- - - - - - -  ---- 
BELL ROAD W T E R  DRAINAGE 

DRATWAE AREA S W Y  SHEET 

Drainage Area Designation Gk?tx?- C& 

Are a @ square miles 

Upst ream El evat i on I 40 o Hydraulic Length DO O feet  

Downst ream Elevat i on 13 RfS Slope 0!m60 fee t / fee t  

LAND USE 

Subarea 
Square % Total Development Soi 1 
Mi 1 es Area Juri sdi c t i  on Zoning Status Group CN Comnt  

Weighted CN= 74 

Large or E l  ongated Watersheds 
/ 

Lag = 24n ( L  Lca/S 

N = m i  

ft/mi 

Lag= hours 
1 

Small, Uniform Watersheds 

Lag =  LO-^ (100O/CN - 9 ) 0 ' 7 / 1 9 ~ ~  S' 

L=  ZDm f t  CN= ? L f  
"1 SF 

S= 0jb0 % Lag= hours 

_ - - -  .-. , 
RAWS+ l a q :  : 

d 



- Jo: &&Lr  LA? 3 ~ ~ 7 ~ 7  - 
pB&,;fl TM*!) 

6Rkr Greiner Engtneertng kircrrptw, 

E n q l N m J  Scknm, Inc. E / z 3  0 6 ~ -  To50 I 
TUCUK~ 802 327.3113 
P b w m x  002 275--00 Calculmted bv /M hte  Stlee1 NO 7 

checked by Ciste of - B 

BELL ROAD W T E R  DRAINAGE 
DRAIM6E" AREA S W Y  SHEET 

Drainage Area Designat ion %Hk c@? 
Area / 06 square m i les  

Upst ream E leva t i on  \Y?o Hydraul i c Length 3400 f e e t  

Downst ream E leva t i on  13 b? Slope 0 , ~ ~ 5 4  f e e t / f e e t  

LAND USE 

Subarea 
Square % Tota l  Devel oprnent Soi 1 
M i  1 es Area J u r i  sd i  c t  i on Zoni ng Status Group CN Comment 

- 
Weighted CN= 73 7260 

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

Lag =  LO*^ (IOOO/CN - 9)0*7/19~~ S' 

L= 3900 ft CN= 7 3> 
1.51 

S=Q 54 % Lag= hours 



- ,, &EL:  r , : * f - ~ ~ .  + q p ~ , ~ f l r  d p w  c ..-c . - r -  

Gntnsr  Englmring bercr~ptton 

Sciences, Inc. E/Z3 OK/. I 
T m  002 321-3413 
R o s m x  t U 2  27btJ00 Calculated by,& Date S m r  NO (jS 

Checked by Date g of- 

--- - - - -  - - - - - - - - - - - -  
BELL ROAD WSTER DRAINAGE 

' DRAINAGE AREA S W Y  SHEET 

Drainage Area Des i gnat i on @?SF ;CCB 
Area (02 square m i les  

Upst ream E l  evat  i on 1380 Hydraul i c Length 2500 feet  

Downst ream E leva t i on  1 367 Sl ope 67.0042- f e e t / f e e t  

LAND USE 

Subarea 
Square % To ta l  Devel opment Soi 1 
M i  1 es Area J u r i  sd i  c t i  on Zoning Status Group CN Comment 

100 R\-8 

Weighted CN= 72 

Large o r  E l  ongated Watersheds 

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

Lag= o. IT hours 

Smal I ,  Uniform Watersheds 

Lag = LO*' ( I O O O ~ C N ~ I P O O  S' 

Lag= hours 

s t  I,: 



,.' / 
Q;' LIJV 

- b y  h e  

.-- --- 7 - 
BELL ROAD W E R  DRAINAGE * 

. . 
.__ * --  

DRAT NA6E -- . - "  - .  
HEET 

-. Drai nage Area Des i gnat i on CC 0 1 - - - - - -- 
, , - ,  

Area 2.26 square mi les  

Upst ream Elevat ion ,2045 Hydraul i c Length 16, 060 f e e t  

Downstream Elevat ion 15 10 Slope 0.0334 f e e t / f e e t  

LAND USE 

Subarea 
Square Z Total  Devel opmerrt Soi 1 
Mi 3 es Area J u r i  sdi c t  i on Zoni n o  S t a t u s  Group CN C o m n t  

Weighted CK= 86 - 

Large or  El ongated  katersneas ( Smal I , Unl f o m  k'atersheos 

0.5 0.38 Lag = 24n ( 1  LcaIS 
i- 

Lag =  LO*^ (IODO/CN - 9 ) 0 * 7 / ~ 9 ~ ~  s., 

S= % Lag= hours . . .  

Lag= %ItIt hours 
. . . . - -- -. - 



- -- 
BELL ROAD tUUTER DRAlHAGE . . 

DRAINAGE AREA S W Y  SHEET 

Drainage Area Desi gnati on cco 2 

miles 

Downst ream Elevation /s/ 5 Sl ope . 0 ~ 4 9  feet / fee t  

L A N D  USE 

Subarea  
Square X T o t a l  Development S o i l  
H i  l es Area Juri sdi c t  i on Zoni no  Status Grou~  CN C o m n t  

Weighted CK= 82 -- - - . . . . - - . 

Large or Ei ongateo kiitersneos / Smai i , Uni f om! karersnecs 
1 

,Lag= 966 hours . - . . . -. - . - . --- 

G 
Lag = lDw8 (lDDO/CN - 9 ) 0 * 7 / ? 9 ~ 0  s', 

L =  f t  Ch'= 

s= % Lag= hours ' - . .  



Crrasa  by h e  

0 
01 C& 

.-- _ - - .  - -- 
BELL ROAD W E R  DRAINAGE 

DRAINAGE AREA S W Y  SHEET 

Drai nage Area Desi gnat - -  - i on CCd3 
. - 

Area 1.45 souare m i l e s  

.- - 1515 i :v~rl;; i  +i: Le:!;zt~ ) I $ ,  5m !Inw b,,,reen L I r v c : i  or1 fee: 

Downst ream E l  evat  i on 14 3 0  Slbpe 0057 f e e t / f e e t  

L A N D  USE 

Subarea 
Square S Total Deve7 opment Soi 1 
Mi 1 es Area Jur i  sdi c t i  on Zoni no  S t a t u s  G r o u ~  CN C o m n t  

Weighted CK= f d  -- . . - -. . . . - 
I 

Large or Ei ongated katersneas / inal 1, Uni form k'are~snecs 
1 

0.5 6.38 
G 

L a g  = 24n (L k a / S  L a g  = L ~ - ~  ( ~ D D D / C N  - 9 ) 0 * 7 / ? 9 ~ ~  s.& 

k= . 6 5  L= 2\75 m i  ~ t I . i Y 6 m i  - L = ft CN= 

s= d c= 2 3 5  f t / m r  L a g =  hours - .- -... -... . . 
> 

Lag= -7 4 hours - . -- - -- 

R A W S + -  Lac, : 
L1 3 



C@W Gnrner Enp tnaenng jccfrpw. 
Scbn-, kt. - E / Z 3  OF/ - m /  
1~ 692 ='-%I3 

~ W W  br f?, Smc cuc -1 a' 77s.tJm 
9 u C h C U d  0 )  Gmce 0' - 

(B - - .-- - - - .  
BELL ROAD M E R  DRAINAGE . -  - -  

DRAINAGE AREA S W Y  SHEET 

Drai nage Area Desi gnat  i on 4 - 

. - 
Area ,  d . 6 4  souare  mi l e s  

Downst ream Eleva t ion  /+ 3L Slope 0-0/34 f e e t / f e e t  

L A N D  USE 

Subarea 
Square X Tota l  Deve7opment Soil 
Mi 1 es Area Juri sdi c t i  on Zoni no S t a t u s  G r o u ~  CN C o m n t  

Large or  Ei ongated katersneas ( i m a i  1, Urn f om1 Yarersnecs 
I 

0.5 0.38 Lag = 24n (1 LCa/S 

I l a g =  0.45 hours . - . - - 

N= , 0 3 5  L =  1.55 mi L ~ I . 0 g m i  - 
c= 7 3 -  - f t / m t  .-- ..- *. , 

L = f t  CW= 

Cr w 
w Lag= hours . - 



Lm 0 C r r c u e  by Q' - 
..!a_,-- - -- 

BELL ROAD W E R  DRAINAGE .. - .  . 
DRAIUAE AREA SLMARY SHEET 

Drainage Area Designation CCO 6 

Area + t 30 souare miles 

Downst ream El evat  i on (400 Slope a 06 6 2 f e e t / f e e t  

L A N D  USE 

Subarea 
Square % T o t a l  Devel opment Soi 1 
Mi 7 es Area Jur i  sdi c t  i on Zoni n u  Sta tus  I ; r o u ~  CN C o m n t  

Large or  E i  ongateo katersnecs ( S m a l l ,  Uni f o m  k'arersnecr 

0.5 0.38 k 
Lag = 24n (1 Ua/S  ) 1 '  Lag = (iOOO/CN - 9)0.711900 5" 

Y ,, Lag= hours . .-- ..-..-.. . . -  

Lag= 0 , 3 2  hours . - -- I 



:4 r L . ' -- - , A -  - - ?* , .  - - -- ' 
Greiner Enp thasnng jic*Unw. 

- br h e  0' I 
- - 
BELL ROAD W E R  DRAINAGE . . . .  . -  

DRAXWAG AREA S W Y  SHEET 

Drainage Area Designazi on cc 6 L .- 

Are a + 12 souere miles 

r-  ~ 7 s :  r e  zrr, ; I p L*L: 1 2~ 1 Y.Ob t:ycrtig: i c Ler,c:n 2000 :ec,t 

Downstream Elevation I 3 8'0 Sl ope - 0060 f eet / f  ee t  

LAND USE 

Subarea 
, 

Square X T o t a l  Devel opment Soi 1 
M i l e s  Area 3uri sdi c t  i on Zoni no  Status Grou~ CN C o m n t  

Large or El ongared katersneas / Smai 1 , bni f om1 Liarersners 
L 

0.5 0.38 Lag = 24n (1 Ira/S 

I Lag= hours . .. - --- 

N = L = m i  LC ~ l ' i  i 

c= ft/mr - . - - ..- -. - 

L= Z ~ a a  ft CN= 7+ 
6.85 s= 0 ~ 6 0 %  Lag= o,t+25 hours - .  



~~ f nlner Enp tnsenng 

0 
hw-6 0) bale 0' - 

.-- - - - .  - -- 
BELL ROAD WlSTER DRAIUAGE 

DRAINAGE AREA S W Y  SHEET 

Drai nage Area Desi gnat i  on C'c0 7 
~ r e s .  ? 2s souare miles 

Downst ream El eeat t on 1 367 Slope .oo 5 7  f ee'L/f e e i  

LAND USE 

Subarea 
Square Z Total Devel opment S o i  1  
Mi l es Area Jur i  sdi c t  i on Zoni no Status G ~ O U D  CN C o m n t  

Weighted CK= ' 7 3 .- . - - .- -, - . - . . - . .- , ., 

- - Large or r l ongared kstersneas ( Smai i , Uni Tom biarersnens 
1 

0.5 0.38 Lag = 24n (1 U a / S  

I ,Lag= hours 
. . . . . . . -- -- .- - - 

N= L = m i  LC m i  

Cr - ft /mr .-- ..--. 

Lz 74-i CK= 7 3 

N /as r s = 0 , 5 4  ~ a g = b ~ 7 7  hours -. . 



- bk t . ~  D 0' - .-a!.--- - -- 
BELL ROAD W E R  DRAIMAGE 

DRAINAGE AREA StmARY SHEET 

-. - Dra inage  Area D e s i g n a t i o n  CCb Pf 
A r e  a - 0 2  souare miles 

Downst ream El evat  i on 1367 Sl ope 6652.. f e e t / f e e t  

LAND trSE 

S u b a r e a  
Square  X T o t a l  ~ e b e l  opment S o i  l 
Mi 1 es Area J u r i  sdi c t i  on Zoni no  S t a t u s  ~ T D U D  CN C o m n t  

Large or Ei ongarea k i i t e r sneos  ( Srrial i , Un? f o m  k a ~ e ; s n e e s  
, 

ft/mr u t= 2 7 7 -  - . .--..--. - Lag= hours . - - .  

hours  I Lag= 6, \? - 

I R c) I,: 3 




