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INDIAN B E N D  WASH PROJECT 
DRAINAGE STUDY 

1 .  OBJECTIVE 

T h i s  s t u d y  was i n i t i a t e d  by t h e  Flood C o n t r o l  

D i s t r i c t  o f  Maricopa County ,  A r i z o n a ,  f o r  t h e  pu rpose  

o f  d e t e r m i n i n g  t h e  100 -yea r  f l o o d  f l o w s  and a l t e r n a -  

t i v e  methods f o r  h a n d l i n g  t h e s e  f l o w s  which would be 

d i v e r t e d  by t h e  I n d i a n  Bend Wash I n l e t  P r o j e c t .  The 

d r a i n a g e  s t u d y  i s  t o  i n c l u d e  an e v a l u a t i o n  o f  t h e  

f l o w s  a t  t h e  i n t e r s e c t i o n s  of  I n d i a n  Bend Road w i t h  

S c o t t s d a l e  Road and w i t h  Hayden Road. I t  i s  a l s o  t o  

i n c l u d e  an a r e a  e a s t  o f  Hayden Road, s o u t h  o f  t h e  

Ar izona  C a n a l ,  and n o r t h  o f  V a l l e y  V i s t a  Lane. 

2 .  G E N E R A L  INVESTIGATION 

Dra inage  a r e a s  were  deve loped  from a v a i l a b l e  a e r i a l  

t opog raphy  w i t h i n  t h e  s t u d y  a r e a  and a d d i t i o n a l  a e r i a l  

pho tog raphy  f lown f o r  t h e  s t u d y .  Al l  d r a i n a g e  d e l i n e a -  

t i o n  a s  shown on P l a t e  No. 1  was v e r i f i e d  by f i e l d  i n -  

s p e c t i o n  of  t h e  s t u d y  a r e a .  Flows f o r  t h e  1 0 0 - y e a r  f l o o d  

were  deve loped  u s i n g  t h e  p r o c e d u r e s  o u t l i n e d  i n  t h e  manu- 

a l ,  " H y d r o l o g i c  Design f o r  Highway Dra inage  i n  A r i z o n a " ,  

p u b l i s h e d  by t h e  Ar izona  Highway Depar tment .  The 

Ar izona  Highway Depar tment  u s e s  two b a s i c  methods f o r  

comput ing r u n o f f  from sma l l  d r a i n a g e  b a s i n s ,  t h e  S o i l  

C o n s e r v a t i o n  S e r v i c e  Method and t h e  R a t i o n a l  Method. 





3. HYDROLOGIC INVESTIGATION 

Flows were developed f o r  fou r  d i f f e r e n t  a r e a s  a s  

i n d i c a t e d  on P l a t e  No. 1: (1) Area west of  S c o t t s d a l e  

Road shown a s  Area Number 1; (2) Areas no r th  of  Indian 

Bend Road between Pima Road and Indian Bend Wash shown 

a s  Area Numbers 2 ,  3 ,  4 ,  5 ;  (3)  Area e a s t  of Indian 

Bend Wash sou th  of t h e  Arizona Canal shown a s  Area 

Numbers 6 ,  7 ,  8,  9 ,  and 10,  and (4 )  Area sou th  of 

Ind ian  Bend Road shown a s  Area 11. For Area Number 1, 

t h e  "Soi l  Conservation Methodt1 was used f o r  computing 

t h e  runof f .  Although t h i s  a r ea  i s  b a s i c a l l y  an urban 

a r e a ,  t h e  one a c r e  zoning and the  n a t u r e  of t h e  t e r r a i n  

i n d i c a t e d  t h a t  t h e  S.C.S. "Unit Hydrograph Approach" 

would y i e l d  t h e  most r e a l i s t i c  r e s u l t s  of  t h e  s tudy .  

Because of  t h e  s i z e  of t h e  a r e a s ,  and t h e  e x t e n t  

of  e x i s t i n g  and a n t i c i p a t e d  development i n  t he  a r e a s  

e a s t  of Ind ian  Bend Wash, t h e  Ra t iona l  Method was used 

f o r  computing t h e  runo f f .  

A. R a i n f a l l  

R a i n f a l l  Depth - Duration Frequency curves  

were developed f o r  t h e  s tudy  a r ea  from t h e  p r e c i -  

p i t a t i o n  maps prepared by t h e  U.S. Weather Bureau. 

R a i n f a l l  amounts f o r  t h e  100-year frequency wi th  

du ra t i ons  of  5 minutes t o  2 4  hour du ra t i ons  a r e  

shown on P l a t e  No. 2 .  
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B .  R a i n f a l l - R u n o f f .  

Runoff f o r  t h e  u n i t  hydrograph  method was com- 

pu t ed  u s i n g  t h e  S.C.S. "Runoff  Curve Number" p r o c e d u r e .  

The c u r v e  number i s  i n d i c a t i v e  o f  t h e  amount o f  r u n o f f  

a  s t o r m  w i l l  p roduce  depend ing  on t h e  l a n d  u s e ,  t y p e  o f  

v e g e t a t i o n ,  and t h e  h y d r o l o g i c  s o i l  g roup .  The g e n e r a l  

v e g e t a t i o n  i n  t h e  a r e a  w e s t  o f  S c o t t s d a l e  Road i s  d e s e r t  

brush w i t h  an e s t i m a t e d  d e n s i t y  o f  15%.  The h y d r o l o g i c  

s o i l  g roup  i n  t h i s  a r e a  i s  Group "C". Based on t h e s e  

combined f a c t o r s ,  a  r u n o f f  c u r v e  number o f  89  was u sed .  

I n  t h e  t w o  s t u d y  a r e a s  e a s t  o f  I n d i a n  Bend 

Wash, t h e  u r b a n i z a t i o n  c o n s i s t s  p r i m a r i l y  o f  s i n g l e -  

f a m i l y  homes w i t h  some m u l t i - f a m i l y  u n i t s .  The ASCE 

manual "Des ign  and C o n s t r u c t i o n  o f  S a n i t a r y  and Storm 

Sewer s " ,  d a t e d  1969 ,  shows a  r a n g e  o f  Runoff C o e f f i c i e n t s  

f o r  t h e  R a t i o n a l  Method a s  f o l l o w s :  

D e s c r i p t i o n  of  Area Runoff C o e f f i c i e n t s  

R e s i d e n t i a l  

S i n g l e  Family 0 .30  - 0 .50  

Mu1 t i  - U n i  t s  0 .40  - 0 .60  

A c o n s e r v a t i v e  r u n o f f  c o e f f i c i e n t  o f  0 .50  was s e l e c t e d  

f o r  u s e  i n  t h e  s t u d y .  



4 .  RESULTS OF STUDY 

A.  Area 1. 

This  a r e a  of  1 .43 square  mi l e s  beg ins  on t h e  

n o r t h  s l o p e  o f  Camelback Mountain and f lows f o r  2 . 4  

m i l e s  i n  an e a s t e r l y  d i r e c t i o n ,  d r a i n i n g  t h e  a r e a  

bounded on t h e  n o r t h  by Ind ian  Bend Road, and,  g e n e r a l l y ,  

Lincoln  Drive on t h e  sou th .  The d r a inage  f lows through 

a  f a i r l y  we l l  de f i ned  wash n o r t h  o f  Lincoln Drive u n t i l  

i t  reaches  a  p o i n t  j u s t  west  of S c o t t s d a l e  Road. A t  

t h i s  p o i n t ,  t h e  f lows become d iv ided  s h e e t  f low break ing  

t o  t h e  n o r t h e a s t  and t h e  sou thea s t .  The f lows t h a t  

f i n d  t h e i r  way t o  I nd i an  Bend Road and u l t i m a t e l y  

Ind ian  Bend Wash a r e  t h e  f lows t h i s  s t u d y  i s  concerned 

w i th .  The t o t a l  100-year  f low f o r  Area No. 1 was 

computed t o  be 1,235 CFS. A complete breakdown of t h e  

computat ions i s  shown on Exh ib i t  No. 1. Of t h e  t o t a l  

100-year  f low reach ing  S c o t t s d a l e  Road, 640 CFS i s  

e s t ima t ed  t o  f low n o r t h e a s t e r l y  and 595 CFS s o u t h e a s t e r l y  

a s  shown on Exh ib i t  No. 2 .  

75 CFS of  t h e  t o t a l  n o r t h e a s t e r l y  flow (640 CFS) 

w i l l  p a s s  under S c o t t s d a l e  Road v i a  CMP c u l v e r t s  l o c a t e d  

a long  t h e  roadway a s  shown on Exh ib i t  No. 3. The 

remaining r u n o f f ,  565 CFS w i l l  f low t o  t h e  n o r t h  p a r a l l e l i n g  

S c o t t s d a l e  Road t o  i t s  i n t e r s e c t i o n  w i t h  Ind ian  Bend 

Road. A t  t h i s  p o i n t  55 CFS w i l l  be c a r r i e d  under 

S c o t t s d a l e  Road d i r e c t l y  i n t o  McCormick Ra i l road  Park 

whi le  250 CFS w i l l  p a s s  over  Ind ian  Bend Road and flow 



EXHIBIT N O .  1 

HYDROLOGIC DESIGN DATA S H E E T  

S C S METHOD: P A R T  I 

LOCATION DATA: 
Highway Indian  Bend Road @ Sco t t sda l e  Rd. County 
Locat ion  
P r o j e c t  s o .  Ind ian  Bend Wash Stat ion 

Name of S t r e a m  Area No. 1 

DESIGN DATA : 
Design F r e q u e n c y  
Dra inage  A r e a  
Dra inage  Length  
E leva t ion  

T o p  of Dra inage  A r e a  
At  S t r u c t u r e  

Dra inage  A r e a  Slope 
Dra inage  Width 
Width f a c t o r  Wf 
Vegetat ive C o v e r  Type 
Vegetat ive C o v e r  Densi ty  
Soi l  Group  
P rec ip i t a t i on  

P = 6 h o u r  = 
P = 2 4  hour  = 

100 y e a r s  
1 .43 s q u a r e  m i l e s  

1 2 , 7 0 0  f e e t  

2,000 f e e t  
1,300 f ee t  
5.4 qc 
3,800 f e e t  
1). 89 
Desert Brush 

3.25 inches  
3.90 i n c h e s  

DESIGN COMPUTATION: 
P rec ip i t a t i on  p = 1 hour  = 2.54 i n c h e s  
Curve  N u n ~ b e  r 89 
Runoff Q = 1.50 inches  
T i m e  of Concent ra t ion  T c  0.95 h o u r s  
T i m e  of P e a k  Tp=(I'c)(Wf) 0.84 h o u r s  

P e a k  Di scha rge  Q p = M A Q =  - 
T P  0.84 

computed by D. Gi lber t son  Date 1/6/78 

I (1) STA Slope Tc 
O+OO - 16+00 = S 1  = 650/1600 = 35% 0.06 H r .  

I 
16+00 - 127+00 = S2 = 140/11,100 = 1.3% 0.89 H r .  

To ta l  0.95 H r .  





I"" 
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northward along Scottsdale Road. 260 CFS will flow 

easterly across the intersection into Indian Bend Road, 

this flow will be divided equally between east and west 

bound traffic lanes. A contemporaneous flow of 45 CFS 

will flow under Scottsdale Road through a CMP culvert 

located immediately north of the intersection. See 

Appendix A and Exhibit No. 3 for further information 

regarding the division of flow at the intersection of 

Scottsdale Road and Indian Bend Road. 

To accommodate runoff intercepted by the 

vertical relocation of Indian Bend Road, a drainage 

structure is required under the roadway approximately 

1200 feet east of Scottsdale Road. The facility should 

be designed to have a capacity of 3 7 5  CFS. Also an 

open channel is required north of and parallel to 

Indian Bend Road from the projects beginning to Indian 

Bend Wash. The design capacity of this channel should 

be 700 CFS. See Exhibit No. 3  for location, and 

design flows for the aforementioned improvements. 

B. Areas 2, 3, 4 G 5 .  

These areas have a combined drainage area of 

0.8 square miles and are located on the north side of 

Indian Bend Road between Indian Bend Wash and Pima 

Road. Each of the areas drain south to Indian Bend 

Road. The 100-year peak flow was computed using the 



Rat iona l  Method f o r  each of t h e s e  a r e a s  a s  shown below: 

Drainage Area 100-Yr. Discharge 
Area No. (AC) (CFS) 

2 18 61 

Complete computations a r e  shown on Exhib i t  No. 4 .  The 

d i r e c t i o n  and es t imated  100-year flow a t  t h e  i n t e r s e c -  

t i o n  of Indian Bend Road and Hayden Road a r e  shown 

below: 

Except f o r  20 CFS t h a t  flows west  through t h e  c u l v e r t  

under Hayden Road, a l l  runoff  from Area No. 5 w i l l  

c r o s s  Indian Bend Road and flow i n t o  t h e  i n t e r c e p t o r  

channel when it i s  cons t ruc ted .  Runoff from Area No. 4 

flows sou th  ac ros s  t h e  i n t e r s e c t i o n  and w i l l  d r a i n  



EXHIB IT  NO. 4 

INDIAN BEND WASH PROJECT 

INDIAN BEND ROAD 
AT 

HAYDEN ROAD 

AREA NO; 2 3 4 5 

DRAINAGE AREA ( A C )  - 18 - 152 - 3 2 41 8 - 
Length (F t .  1,560 5,500 3,200 

Elev. (Max.) (Ft.M.S.L.) 1,292 

Elev. (Min.) (Ft.M.S.L.) 1,282 

Elev. (Ft. 10 

Slope ( % I  0.30(') 0.31(11 0.31 

Vel . (Ft./Sec.) 2.5(') 3 .  ~ ( 2 )  3.2(') 

Tc (Min.) 11 29 17 

C 0.50 0.50 0.50 

I (In/Hr.  ) 6.80 4 .0  5.40 

A (AC 18 42 32 

Q = C I A  (CFS) 61 8 4  86 

(1)  Based on S t r e e t  Plans 

(2)  Based on E s t .  Vel. o f  Flow I n  S t r e e t  

(3 )  Tc = .04593 L ' ~ ~  (K IRPICH EQUATION) 
s. 385 



d i r e c t l y  i n t o  t h e  proposed i n t e r c e p t o r  channel.  Area 

No. 3 flows down t h e  west s i d e  of Hayden Road t o  i t s  

i n t e r s e c t i o n  w i th  Indian Bend Road. A t  t h i s  po in t  50 

CFS would e n t e r  a  d i t c h  ad j acen t  Indian Road, and flow 

west i n t o  Ind ian  Bend Wash. Since  t h e  roads ide  d i t c h  

has  a  maximum capac i ty  of  70 CFS, 34 CFS from Area No. 

3 would flow ac ros s  t h e  i n t e r s e c t i o n .  Area No. 2 

discharges  d i r e c t l y  i n t o  Indian Bend Road v i a  78th 

Place .  

V e r t i c a l  r e l o c a t i o n  of Indian Bend Road w i l l  

n e c e s s i t a t e  cons t ruc t i on  of a  storm d r a i n  s i z e d  t o  

accommodate approximately 98 CFS. The i n l e t  f o r  t h i s  

f a c i l i t y  should be cons t ruc t ed  on t h e  e a s t  s i d e  of 78th 

Place  n o r t h  of Indian Bend Road. The o u t l e t  would d i s -  

charge d i r e c t l y  i n t o  t h e  wash some 1100 f e e t  t o  t h e  

west.  A f l a p  ga t e  w i l l  be r equ i r ed  on t h i s  f a c i l i t y .  

Appendix B con t a in s  c a l c u l a t i o n s  regard ing  t h e  d i v i s i o n  

of flows f o r  t h e  i n t e r s e c t i o n  of Indian Bend and Hayden 

Roads. 

C .  Areas 6 ,  7 ,  8,  9 E 10. 

These a r e a s  a r e  l oca t ed  sou th  of t h e  Arizona 

Canal and flow sou the r ly ,  u l t i m a t e l y  d i scharg ing  i n t o  

Indian Bend Wash. The 100-year peak flows computed 

us ing  t h e  Ra t iona l  Method a r e  shown below: 



Drainage Area 100-Yr. Drainage 
Area No. (AC) (CFS) 

Complete computations a r e  shown on Exhib i t  No. 5.  

Under p r o j e c t  cond i t i ons  Area No. 6 w i l l  d r a i n  d i r e c t l y  

t o  Ind ian  Bend Wash. Area No. 7 w i l l  d r a i n  gene ra l l y  

t o  t h e  sou th  and southwest t o  t h e  i n t e r s e c t i o n  of 

Val ley V i s t a  and Hayden Road. Area No. 8 i s  on a  f i l l  

and d r a i n s  t o  t h e  i n t e r s e c t i o n  of Val ley V i s t a  and 

Hayden Road. Runoff from Areas No. 9 and No. 10 (145 

ac re s )  flow t o  t h e  sou th  along 82nd S t r e e t ,  d iv id ing  

even tua l ly  e n t e r i n g  Indian Bend Wash. During peak 

f lows,  runoff  from Areas No. 9 and No. 10 i s  d i v e r t e d  

through t h e  Saguaro High School grounds and a long 

Val ley V i s t a  Lane west  t o  Hayden Road. A diagram 

showing t h e  d i r e c t i o n  and q u a n t i t y  of  flows f o r  t h e  

100-year f l ood  i s  shown on Exhib i t  No. 6 .  See Appendix 

C d e t a i l e d  hydrologic  and hyd rau l i c  da t a .  

The v e r t i c a l  r e l o c a t i o n  o f  Hayden Road and 

Val ley V i s t a  Lane and a t t endan t  f lood  wa l l  c o n s t r u c t i o n  

w i l l  i n t e r c e p t  storm water  generated Areas Nos. 7 t h r u  

10. To accommodate t he se  f lows,  s e v e r a l  s i d e  d r a i n s  

8 



EXHIBIT NO. 5 

INDIAN BEND WASH PROJECT 

HAYDEN ROAD 

AT 

VALLEY VISTA AVENUE 

AREA NO. 6 7A 7B 7C 8 9 10 

DRAINAGE AREA (AC) - 51 - 80 - 9 - 13 - 8 - 48 - 97 

Length (Ft.1 3,200 2,800 800 800 900 2,700 4,200 

Elev. (Ft 1 7.0 10.0 3.0 2.0 0.5 10.0 12.0 

Slope (Ft/Ft . ) 0.0022 0.0036 0.0038 0.0025 .0.0006 0.0037 0.0029 

T, (1) (Min.) 41 31 11 14 21 30 46 

C (Fig. 3-3) 0.5 0.5 0.5 0.8 0.5 0.5 0.5 

I (In/Hr . ) 3.3 3.9 6.5 6.0 4.9 4.0 3.1 

A (Ac 1 51 80 9 13 8 48 9 7 

Q = CIA (CFS) 84 156 29 62 20 96 150 

I 

(1) KIRPICH EQUATION Tc = -04593 L * "  

s.385 



EXHIBIT NO. 5 
INDIAN BEND WASH PROJECT 

HAYDEN RQAD AT VALLEY VISTA LANE 
DlVlSlON Of FLOWS 



a r e  requ i red .  Exhib i t  No. 7 d e p i c t s  t h e  l o c a t i o n  and 

des ign flows f o r  each dra inage s t r u c t u r e .  Following i s  

a  b r i e f  d e s c r i p t i o n  of each storm d r a i n .  

Havden Road 

A s i d e  d r a i n  i s  r equ i r ed  approximately 
2000 f e e t  n o r t h  o f  McDonald t o  r ep l ace  t h e  
e x i s t i n g  24"  r e i n f o r c e d  concre te  p ipe  t h a t  
w i l l  be abandoned wi th  f l ood  wal l  cons t ruc-  
t i o n .  The s t r u c t u r e  should be considered 
a  replacement f a c i l i t y  and have a  des ign 
capac i ty  of 11 CFS. See Sheet  C-2. 

Val ley V i s t a  Lane 
a r e a s  7A 6 7B 

Storm water  generated i n  Areas 7A and 
7 B ,  185 c f s  w i l l  flow t o  southwest corner  o f  
Area 7B where it w i l l  be i n t e r c e p t e d  by t h e  
f l ood  wa l l .  An i n l e t  should be cons t ruc t ed  
approximately 1 7 0  f e e t  e a s t  of Hayden Road 
ad j acen t  t o  f l ood  wa l l .  The design c a p a c i t y  
should be 2 5  CFS. A second i n l e t  should be 
l oca t ed  approximately 450 f e e t  e a s t  of 
Hayden Road t o  accommodate t he  remaining 
100-year flow of 160 CFS. 

The 66 CFS d i v e r t e d  from Area 9 t o  
Area 7A w i l l  no t  n e c e s s i t a t e  an i nc rea se  i n  
t h e  185 CFS design d i scharge  due t o  a  long 
flow time from 82nd S t r e e t  t o  t h e  i n l e t .  
S ince  t h e  a r ea  no r th  of  Saguaro High School 
from Hayden Road t o  82nd S t r e e t  i s  i r r i g a t e d  
playgrounds,  a  l a r g e  shallow ponding a r e a  i s  
c r e a t e d .  

Areas 7C, 8  G 10 

Storm water  produced i n  t h e s e  a r ea s  w i l l  
be i n t e r c e p t e d  by t h e  v e r t i c a l  r e l o c a t i o n  of 
Val ley V i s t a  Lane. Sheet No. 3 of  Appendix C 
i n d i c a t e s  t h e  des ign flow f o r  t h e  combined 
a r e a s  t o  be 156 CFS. To accommodate t h i s  flow 
two s t r u c t u r e s  should be cons t ruc t ed  on t h e  
no r th  and south  s i d e s  of  Val ley V i s t a  Lane 
approximately 680 f e e t  e a s t  of  Hayden Road. 



EXHIBIT N0.7 
INDIAN BEND WASH PROJECT 
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a 
0 

NEW INLET 

NEW STORM DRAIN MANHOLE 



The f i r s t  l oca t ed  on t he  n o r t h  s i d e  of  t h e  
roadway should be a  curb i n l e t  designed 
t o  accommodate 10 CFS whi le  t h e  second 
s t r u c t u r e  should be ad jacen t  t h e  sou th  
r ight-of-way l i n e  and have a  capac i ty  of 
146 CFS. 

A storm d r a i n  manhole should be con- 
s t r u c t e d  a s  shown on Exhib i t  No. 6  t o  
i n t e r c e p t  an e x i s t i n g  18" storm d r a i n .  
The 18" r e in fo rced  concre te  p ipe  must be 
abandoned when t h e  f l ood  wal l  i s  cons t ruc t ed  
and f low from it 4 CFS w i l l  have t o  be 
added t o  t h e  100-year d i scharge  of Areas 7 C ,  
8  and 10 when s i z i n g  t h e  storm d r a i n .  

Exhib i t  No. 6 d e p i c t s  t h e  l o c a t i o n  and 
des ign  flows of s i d e  d r a i n s  r equ i r ed  by t h e  
p r o j e c t  a t  Hayden Road and Valley V i s t a  Lane. 

D. Area 11 

Area 11 i s  l oca t ed  south  of  Indian Bend Road 

and west of t h e  proposed h o t e l  access  road. See 

Figure  1. The 100-year peak flow from Area No. 11 

computed by t h e  r a t i o n a l  method fo l lows:  

DRAINAGE AREA 11 

SIZE (Acres) 
Length 
Elev. 
Slope ( F t l F t .  ) 

EC (Min. ) 

I 
A (Ad 
Q 

8 .3  
830 
7.5 
0.009 
8.5 
0.5 
7 2 .  i n / h r .  
8.3 Ac 
30 CFS 

To accommodate t h e  100-year runoff  (30 CFS), a  s i d e  

d r a i n  i s  r equ i r ed ,  and should be l oca t ed  approximately 

1950 f e e t  e a s t  of S c o t t s d a l e  Road. Since  t h i s  f a c i l i t y  



discharges  d i r e c t l y  i n t o  Indian Bend Road, a  f l a p  g a t e  

i s  requ i red .  

6. RECOMMENDATIONS 

Following i s  a summary of t h e  dra inage improvements 

recommended i n  t h i s  r e p o r t  by l o c a t i o n ,  type and maximum 

design flow. 

LOCATION - TYPE 

Indian Bend Road S t a t i o n  1 

DESIGN 
FLOW CFS 

Box Culver t  3 7 5  

Open Channel 700 
Side  Drain w/Flap Gate 30 
Side  Drain w/Flap Gate 98 

Hayden Road S t a t i o n  2 

19+80 Side  Drain w/Flap Gate 11 

Val ley  V i s t a  Lane S t a t i o n  3  

Side Drain w/Flap Gate 25 
Side  Drain w/Flap Gate 160 
Manho l e  4 
Curb I n l e t  1 0  
Headwall G I n l e t  146 

1. I n t e r s e c t i o n  of S c o t t s d a l e  Road and Indian Bend Road 
Monument l i n e  = 5+00 

. I n t e r s e c t i o n  of McDonald Drive and Hayden Road 
Monument l i n e  = 0+00 

3 .  I n t e r s e c t i o n  of Valley V i s t a  Lane and Hayden Road 
Monument l i n e  = 0+00 

NOTE: S t a t i o n i n g  proceeds south  t o  no r th  and e a s t  t o  west .  
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DESIGNER 3. %AT!-''& C~T; 04 

DATE: 

HYOROLOGIC AND CHANNEL I N F O R M  ATlON 

0, = TW, = - TW2 = 
02 - 

0, = MSIGN olscnaRcE , SAY 025 
oZ o C ~ E C K  DISCHARGE . SAY aS0 OR oIm 

SKETCH \ 2 a"' '4 E NT. 
I I . I D ,  Rc-Am G-5 4 

STAT1 ON : 
S c - r s  PS~ SL Q '2% 

MEAN STREAM VELOCIT Y = - 
MAX. STREAM VELOCITY = - 

COMMENTS 

IS EA 

SUMMAF4Y 8 RECOMMENDATIONS: ks+, 2s  c k  12% 7 b - r ~ ~  50 &s p1 h , - ~  FLnw 

CULVERT 
DESCRIPT ION 

(ENTRANCE ~ P E I  

' C M P  

, H P ~ ~ ~ & L L .  

0 
Z_ 

2 x 
? 

eR 

?SEA 

+* 
5 5  ,? 
8: 

COST 

Z c A  

29"$ 
1~~ 

HEADWATER COMPUTATION 
.INLET CONT OUTLET CONTROL HW=H + tb -LS, ' 

- H w  
D 

2.5 

HW 

3.1 

d C V ~ w  ho I(C L S ~ H W ~  H 



p ~ o ~ ~ ~ f : r S u n  ri3hb DESIGNER: D. L R . z v ~ ~ ~ ~  

DATE: 

HYOROLOGIC AND CHANNEL INFORMATION 

QI = TWI = 
Q* = TW* = 

0 I = OIFSIGN OISCHARGE . SAY 0 2 5  
Q2 = CHECK OIscnARtE.  SAY QSo OR 0100 

SKETCH 
STATION : 77 6 S T_wT 

=uT, W h  %ZWP 

I-== EL% jrTw" 
MEAN STREAM VELOCITY = - 
MAX. STREAM VELOCITY = - 

~ O U Y E N T S  

SUMMARY 8 RECOMMENDATIONS: 

LLSG MA< Q r ZK c$.% v h s  F'L-O~ 

CULVERT 
DESCRIPTIO* 

(ENTRANCE WPE) 

C M3- Aecfl 

COST 

0 
f 
3 %  
g 
$ 

, + ~ E A ~ L O & L . L  

cs;, 

G k  
A 0  
+ 

Bp 

25 

\3 

LEA 

rzq*'i 
\8" 

HEADWATER COMPUTATION 
INLET CONT. OUTLET CONTROL HW=H + h. -LSo 
- *' 

0 

2.5 

HW 

3,l 

ho I(, 

0,s 

I 

3.7 

d, H 

I 

4 \ 

LSo 

0, \ 2.Q \ 

HW &!!. 
2 

\,2 

TW 



PROJECT:T~D 5 3 ~ ~ ~  WMH DESIGNER: Q. G~~-F~.'I,vTY~, 

OAT E: 

HYDROLOGIC AND CHANNEL INFORMATION 

0, = TW, = 
O2 = TW, = 

o , = OES~GN DISCHARGE , SAY 025 
o2 = CHECK Dl3CMARGE,  SAY Os0 OR a,00 

SKETCH 
STATION : '% 5- Tv. 

EL. T u n  '% Z-3 QD. $ 

so= - 
L = =  

MEAN STREAM VELOCITY = 
MAX. STREAM VELOCITY = - 

HEADWATER COMPUTATION 
0 

CULVERT 7 z s A  Z -1 + *  
OESCRIPTiON 0 s,,, INLET CONT ' OUTLET CONTROL HW=H + -LSo COST COMMENTS 

IENTRANCE TYPE) - HW c'? 5. 
H w  

K+ H d C x ~ w  ho L S ~  n w g  0 %  0 2 

EM? 28 -rs"i 

H E R V ~ I C - ~ L  E.4 18'' 2.9 4,3 
11 

E A  o.53.e 1.2 1.9 t.4 1.4 ~ . s  e,% 

SUMMARY 8 RECOMMENDATIONS: 
- 

2% c?> FA I ~ T A L  5 d  cq.; b s &  r5s cSs Mkx. FLOW) - - 



PRO J E C ~ ~  UP ?sW~ V1/ASlt DESIGNER: Q .GTLR ~ S G T ~ O ~ )  

DATE: 

HYOROLOGIC AND CHANNEL INFORMATION 

Q, = TW, = 
0, = YW, = 

0 I = olESlGH DISCHARGE , SAY 0 2 5  
Q2 = CHECK OISCHARGE , SAY QS0 OR QIOO 

SKETCH 
STAT1 ON : N sxt=E Th1-r 

TUD B&-a a%.% 

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

CULVERT 
DESCRIPTION 

(ENTRANCE TYPE1 

\ \ ~ ~  *L I 

CMP 

SUMMARY 8 RECOMMENDATIONS: 
u-.s~ 4% c Ss )4 hv. T~-.Qvx* 

7 

=qS 

L1-5 

2 4  

$a 
S l l E  

g& $ 
22" 

HEADWATER COMPUTATION 

COMMENTS 

0 

f -. 

5 
INLET CONT. 
- H w  
0 

2.0 

OUTLET CONTROL HW=H + bb -LSo 
+E  

o $  HW 

5.4 

& 

c3 ,5  

COST 

H 

z,? CJG 

dc 

(14 

T W  

I,L 

h, 

1.b 

Ls, 

6.9 

Hw 

3.C- 



t! 
date: Sht. No. 

i ' * 'I:UPX~M %Wb d & ~  by: 

D SULLIVAN & MASSON CONSULTING ENGINEERS c k: 
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b 
I date: Sht. No. :A-- 

I ~ D T ~ X  RFND kZ!.i,s~ SI?J 7 0 9 '  by: ; S . G z c - ~ ~ ? ; - ~ ~  

SULLIVAN & MASSON CONSULTING ENGINEERS ck: 
725 WEST McDOWELL ROAD - PHOENIX, ARIZONA 85007 - 602-257-8525 

14z7'18.7 = ( 4 . 5 ~  +3\ 1% - 3 6 4 1 . 7 0  - 
u \ Y Z l  Ib. 

J +2,?1a.7 L \?1.9,7 'c3g,r, 
d j n y  1a.S 

/42.?t%.-f 6 146,930.3 
b r =  \ r l = \ ~ . ~ '  



date: Sht. N0.R-- 
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PROJEC~SC m D. R a w'is ES)GNER b C>rc-WE </TZCI~)  

V\/AS 6 
DATE: 

HYDROLOGIC AND CHANNEL INFORMATION 

b~8-4 Q7315 CL 

0, = TW, = 
Q2 = TW2 = 

O l  = DESIGN DISCHARGE , SAY 0 2 s  
0, = CHECK DISCHARGE , SAY OS0 OR OIOO 

SKETCH 
STATION : JT 9 

EL 
MEAN STREAM VELOCITY = 
MAX. STREAM VELOCITY = 

HEADWATER COMPUTATION o CULVERT C$L qX I I-* 

-40 DESCRIPTION 
' 
INLET CONT. OUTLET CONTROL HW=H + ho -LSo COST 

(ENTRANCE TYPE) - nw n, H C I ~ ~ T W  h0 L S ~ H W ~  O Y  3 -l H w  
GUT 0 2 

'Ba -+, H e n n b  ALL 3 0  
9 0" 

3-i 0.6 1.0 - - 4,s 3,s o,\ S 4 

COMMENTS 

~ G C ?  ~ J t h -  
1-2. c 

'iLZ3-q AYLF.5 

bo2- F 

SUMMARY 8 RECOMMENDATIONS: U > E go Cu./=- c . 2 ~ 1 - 1 4  M-. ,&UA OF 

Lo S F .  (3.g *I&')  

L 
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date: Sht. No. &-. 
C T. A IND +$s-;c ~ \ i & ~ ~  - s$\Y\ -109\ by: 4, ~ZI-%-RTS~+.J 
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p ~ o j ~ c ~ : ~  +, -, , ? , , ikA L J ~ L - ~ L \  DESIGNER: 

- , , ? , - f A ,  l o c ? \  DATE: 

HYOROLOGIC AN0 CHANNEL INFORMATION 

0, = TW, = 
0, = TW2 = 

0 ,  E DESIGN DISCHARGE , SAY 0 2 5  

( ) Q2 = CHECK DtSCHARGE . SAY QS0 OR QlOO 

SKETCH ,S. 
STATION : TUT. ' a  =.' DErl 4 

XU', ,-: 'A*. EL. - ,r, &L; cb., b 

t 
,D 

AHW=.r(.- 

ELI&/ y- 
A 

-a EL=) f Tw3LL 

MEAN STREAM VELOCITY = - 
MAX. STREAM VELOCITY = - 

SUMMARY B RECOMMENDATIONS: 
r. --c t4 (.. c -2 7 7-:- !.I b,-r 01 i; ;- i 1 :> ' I I T L ~  1 T ' L :  ' L I +  \ ! I ,  1 

- 
L L S Z  QL.TC~~T  

2 0  2$% 
b I 

COST 

CULVERT 
DESCRIPTION 

(ENTRANCE TYPE) 

c r-1 \TI 

I . ,  

0 
f 
d 3  
g , 
5 

COMMENTS 

+*  
wC-  
~2 
3 -1 

o p  
0 
' 

4 r  

7 0  

I 

SIZE 

4s.i 
z~ 
L- .' 
2-1 

f 

HEADWATER COMPUTATION 

I I 

I 
1 

INLET CONT. 
- Y W  

0 

I 5:: 

OUTLET CONTROL HW=H + ho 'LSo 

nw 

3 

K, 

0 .2  

H ~ ~ , I ~ L E ~ T W /  r, (LS, 2 
HW 

i.2 

i / / /  
I 

1 <,,:I 
/ 

/' 2.0 /' 

/ 

I 

1 

3.6 
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date: Sht. No.% 
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<eJ A C E ^  s V T A  43y $ z71 c M 3 L~.W=R 

t4p.y0%3 go- 
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date: Sht. No. c- 

by: %~GZLR~Z-R,ROIJ. 

ck: 

- SWST Q-3 TWL e-s , v h ~ t ~ y  \j-hE4, 

3 B z ~ S ~ ,  &y P R O ~ R ~ Q H .  



date: Sht. N0.C-r 

TND. B E  ~ R S H  S ~ M  70% by: D. GTX-W~LTS~P-I 

i SULLIVAN & MASSON CONSULTING ENGINEERS e 725 WEST McDOWELL ROAD - PHOENIX, ARIZONA 85007 - 602-257-8525 c k: 

CUECK CAP~CTTY OF 24" Kc-? 
#I - 

t - C Q ' M  St2 p %- \ \  z -\%..I 

I n=o.o 1L 

S - o. ooz ' l~r  

I D =  ZQ@ QC? 

- - 
I L MANNCNG - Q  - ~ T E L D ~  hb. CCL 

Q = I.\ c Q ~  

I -- 
b - 

I 
I 
I 

t 
I 
I 
I 
I 
I 
e 
I 

i 
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. AT Rose ' - ~ Q E  S = o . o o \ q ' [ b  , 

date: 

by: D. 

ck: 

Sht. No 

Gt,c5z 



date: Sht. N0.C-7 
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