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EVALUATION OF EXISTING AND ONGOING HYDROLOGIC STUDIES 
AND FLOOD CONTROL FACILITIES AFFECT1 NG 
THE BELL ROAD PROJECT DRAINAGE STUDY 

I, INTRODUCTION 

This repo r t  documents Grei ne r '  s eva lua t i on  o f  e x i s t i n g  and ongoing hydro1 o- 
g i c  s tud ies  and t h e  hydrology o f  major f l o o d  con t ro l ,  water t ranspor t  and 
highway f a c i  1 i t i e s  a f f e c t i n g  t h e  Be1 1 Road Pro jec t  Drainage Study. The 
purpose o f  t h i s  eva lua t i on  i s  t o  determine what e x i s t i n g  i n fo rma t ion  may be 
u t i l i z e d  i n  developing the  hydrology f o r  t he  B e l l  Road Pro jec t  Drainage 
Study. This  r e p o r t  a l so  represents t h e  accomplishment o f  Phase I o f  the  
B e l l  Road Drainage Study as described i n  t h e  Scope o f  Work. 

For t he  purpose o f  t h i s  i n v e s t i g a t i o n ,  t h e  study area was d i v ided  i n t o  e i g h t  
sub-areas. These areas are described be1 ow. 

Area 1: Bound by Be1 1 Road, Grand Avenue, McMi cken Dam Ou t le t  Channel and 
t h e  Agua Fr ia.  

Area 2: Bound by B e l l  Road, Agua F r i a  and New River. 

Area 3: Bound by B e l l  Road, New River ,  t h e  Outerloop Highway and Skunk 
Creek. 

Area 4: Bound by B e l l  Road, Skunk Creek, t h e  Outer loop Highway and 1-17. 

Area 5: Bound by B e l l  Road, 1-17, t h e  Outer loop Highway and Cave Creek. 

Area 6: Bound by  B e l l  Road, Cave Creek, East Fork o f  Cave Creek Drainage 
Divide. 

Area 7: East Fork o f  Cave Creek Wash Watershed. 

Area 8: B e l l  Road, East Fork o f  Cave Creek Drainage D iv ide  and t h e  CAP 
Canal. 

I n  a d d i t i o n  t o  these e i g h t  areas, a separate review was made o f  t h e  drainage 
area no r th  o f  t h e  Outer loop Highway and o f  t h e  major r i v e r  cross ings a t  B e l l  

1 Road a t  t he  Agua F r i a ,  New River,  Skunk Creek and Cave Creek. The l i m i t s  o f  
these areas are shown on E x h i b i t  1. 

I n  t he  second sec t i on  o f  t h i s  report ,  t he  eva lua t i on  o f  t he  e x i s t i n g  hydro- 
1 ogy and f a c i  1 i t  i es i s  presented. Concl u s i  on and recommendati ons are pre- 
sented i n  Sect ion 111. 



I I Eva1 uat i  on 

Hydrology from a number o f  d i f f e r e n t  sources was reviewed. These sources 
inc lude:  Master Storm Drainage Studies prepared f o r  t h e  City o f  Phoenix; 
r e c e n t l y  completed and ongoing Area Drainage Master Studies (ADMS); U.S. 
Army Corps o f  Engineers (USCOE) Design Memoranda; Hi ghway Drai  nage Studies 
(Outer1 oop and 1-17) ; drainage repo r t s  f o r  major subd iv is ions  (Arrowhead 
Ranch, Sun City and Sun City West); and the  Centra l  Ar izona Pro jec t ,  Gran i te  
Reef Aquaduct hydro1 ogy f i les.  A b i  b l  i ography o f  researched mater i  a1 f 01 - 
lows i n  Sect ion I V .  



DRAINAGE STUDY SUMMARY SHEET 

Report  T i t l e :  Grand Avenue C o r r i d o r  Study; I n t e r i m  Report  Volume I, Analy- 
s i s  o f  A l t e r n a t i v e s  

Date: A p r i l  11, 1986 - D r a f t  - 
Author: Parsons, B r i n c k e r h o f f ,  Quade & Douglas, Inc.  w i t h  U.S.D.O.T., 
Federal  Highway A d m i n i s t r a t i o n  and A.D.O.T. 

Study Area D e s c r i p t i o n :  Twenty-six m i l e  l o n g  c o r r i d o r  f rom Van Buren S t r e e t  
and Seventh Avenue t o  Deer V a l l e y  Road by Sun City West. Study area i s  
1 i m i  t e d  t o  area a1 ong c o r r i d o r .  

Purpose of Study: "Document t h e  a1 t e r n a t  i ve roadway concepts cons idered as 
p a r t  o f  t h e  Grand Avenue C o r r i d o r  Study and t o  p rov ide  a comparat ive evalua-  
t i o n  o f  those a1 t e r n a t i  ves." 

Design Storm: Ten y e a r  

Other  Frequencies Modeled: 25 and 50-year storms 

P r e c i p i t a t i o n  D i s t r i b u t i o n :  N/A 

Rai n f a l  1 -Runoff Model Used: N/A 

Storm Frequency Runof f  P a t t e r n  Modeled: N/A 

Watershed Development S ta tus  Modeled: N/A 

Comments: Th i s  r e p o r t  was n o t  in tended as a dra inage repo r t ,  i t  o n l y  d i s -  
cusses hydro logy b r i e f l y  (above New R i v e r )  t o  i d e n t i f y  any e x i s t i n g  o r  
f u t u r e  problems assoc i  a ted w i t h  f u t u r e  expansi on. Not adequate f o r  design. 
Only on -s i t e  hydro1 ogy evaluated. 



DRAINAGE STUDY SUMMARY SHEET 

Report T i t l e :  Sun C i t y  West - Phase I Development Master Plan 

Date: J u l y  1977 - 
Author: Henni ngton, Durham & Richardson (HDR) 

Study Area Descr ip t ion :  Land bound on t h e  no r th  by t h e  McMicken Dam Ou t le t  
Channel, on t h e  south by B e l l  Road, on t h e  west by A.T. & S.F. Ra i l road  and 
Grand Avenue, and on t h e  east  by the  Agua Fr ia.  

Purpose o f  Study: Master Dra i  nage p l  anni ng f o r  new major development. 

Desi gn Storm: 100-year, 24-hour 

Other Frequencies Modeled: None 

P r e c i p i t a t i o n  D i s t r i b u t i o n :  SCS Type I 

Rainfa l l -Runof f  Model Used: TR-20 

Storm Frequency Over1 and and S t ree t  F l  ow Pat te rn  Modeled: 100-year 

Watershed Devel opment Status Modeled: Ful l y  devel oped per  Master P l  an 

Comments: The on-s i te  and o f f - s i t e  drainage was ca l cu la ted  us ing t h e  100- 
year,  24-hour storm p lus  f lows from McMicken Dam. The e n t i  r e  on-s i te  f lows 
f o r  100-year, 24-hour storm e x i t  t he  proper ty  a t  E l  M i  rage and B e l l  Road, 
and then t o  the  Agua F r i a  River.  Since t h i s  r e p o r t  was prepared, t he  west- 
e r n  h a l f  changed design t o  incorpora te  more g o l f  course and detent ion  f a c i -  
l i t i e s .  Therefore, t he  1977 repo r t  i s  conservat ive i n  t h e  t o t a l  discharge 
from on-si te.  There appears t o  be no impact from on-s i te  drainage t o  B e l l  
Road. 



DRAINAGE STUDY SUHMARY SHEET 

Report T i t l e :  Sun C i t y  West Master Plan Update 

Date: 1984 - 
Author: Hennington, Durham & Richardson (HDR) 

Study Area Descr ip t ion :  4.1 square mi les  o f  8.9 square mi les  area o f  Phase 
I, area i s  bound on west by AT & SF Ra i l road  and Grand Avenue, on t h e  east 
by E l  Mirage Road, on the  no r th  by Deer Va l ley  Road and the  south by B e l l  
Road. 

Purpose o f  Study: Revise hydro1 ogy f o r  development o f  subdiv is ion.  

Desi n Storm: 100-year w i t h  t h e  storm du ra t i on  y i e l d i n g  the  h ighes t  peak 
f l ow  e i t h e r  t h e  1-hour, 2-hour, 6-hour, o r  24-hour) -7-- 
Other Frequencies Modeled: None 

P r e c i p i t a t i o n  D i s t r i b u t i o n :  SCS Type I1  

Rai n f  a1 1 -Runoff Model Used: TR-20 

Storm Frequency Over1 and and S t ree t  F l  ow Pat terns Modeled: 100-year 

Watershed Development Status Modeled: F u l l y  developed per  Master Plan 

Comments: This  development was designed t o  handle t h e  100-year frequency 
storm w i t h  whatever du ra t i on  gave the  h ighes t  Q (usua l l y  1 o r  2-hour). The 
p r o j e c t  contains 22 de tent ion  ponds which reduces peak flows ca l cu la ted  i n  
t h e  o r i g i n a l  study. A l l  f lows are kept on -s i t e  u n t i l  t h e  o u t f a l l  a t  E l  
Mirage and B e l l  Road and t o  t h e  Agua F r i a  River. 



DRAINAGE STUDY SUMMARY SHEET 

Report T i t l e :  City o f  Peoria, Master Plan o f  Storm Drainage 

,Date: May 1986 - D r a f t  - 
Author: James M. Montgomery, Consu l t ing  Engineers, Inc. 

Study Area Descr ip t ion :  Approximately 62 square mi les,  32 square m i les  w i t h  
land plan, 30 square mi les  w i thout  l and  plan. Th is  area i s  bound by Care- 
f r e e  highway on north, City o f  Glendale on south and east, t o  t he  west by 
Sun City, and no r th  o f  Beardsley approximately along t h e  east  s ide  o f  t he  
Agua F r i a  River.  

Purpose o f  Study: "Plans f o r  t h e  C i t y  o f  Peor ia t o  develop a storm d r a i n  
system which w i l l  d im in ish  f l o o d  hazards from l o c a l  runof f  w i t h i n  the  C i ty ,  
p a r t i c u l a r l y  from r u n o f f  from r e l a t i v e l y  m i  nor  bu t  f requent  storm events." 

Design Storm: 2-year, 2-hour (For  u l t i m a t e  cond i t ions  on l y )  

Other Frequencies Modeled: 10, 25 and 100-year, 2-hour f o r  both e x i s t i n g  
and u l t i m a t e  cond i t ions  

P r e c i p i t a t i o n  D i s t r i b u t i o n :  City o f  Phoenix s-curve 

R a i n f a l l  -Runoff Model Used: Storm Water Management Model f o r  urban areas 
(southern areas) /  HEC-1 f o r  na tu ra l  areas (nor thern  areas) 

Storm Frequency Runoff Pa t te rn  Modeled: Routing was t h e  same f o r  each storm 

Watershed Development Status Modeled: Both e x i s t i n g  and u l t i m a t e  

Comments: Exi s t i n g  storm d r a i  n (1984) was desi gned w i t h  r a t i o n a l  method 
drainage pa t te rns  shown. 



DRAINAGE STUDY SUMMARY SHEET 

Report T i t l e :  Glendale Storm Water Management P l  an 

Date : - January 1986 

Author: Camp Dresser and McKee Inc. 

Study Area Descr ip t ion :  North - Pinnacle Peak Road 
South - Camelback Road 
East - 51st Avenue and 43rd Avenue 
West - New River ,  Nor thern Avenue, 67th Avenue and 

Arizona Canal 

Purpose o f  Study: The reduct ion  o f  e x i s t i n g  storm drainage problems i n  the  
Ci ty .  

Design Storm: 10-year, 6-hour 

Other Frequencies Modeled: None 

Preci  p i  t a t  i on D i s t r i b u t i o n :  City o f  Phoenix s-curve 

Rai n f a l  1 -Runoff Model Used: Stormwater Management Model (SWMM) 

Storm Frequency Over1 and/Street F l  ow Routing Pa t te rn  Modeled: 10-year, 
6-hour 

Watershed Development Status Modeled: Future cond i t ions  

Comments: Study prov ides discharge values f o r  a 10-year storm a t  B e l l  Road. 
Overland f l o w  pa t te rns  w i l l  s t i l l  need t o  be developed f o r  t h e  2, 5 ,  50 and 
100-year frequency storms. The proposed storm d r a i n  system a t  Be1 1 Road i s  
not  adequate f o r  a 100-year storm. 



DRAINAGE STUDY SUMMARY SHEET 

Report T i t l e :  Glendale - Peoria Area Drainage Master Plan 

Date: A p r i l  1986 - F ina l  D r a f t  - 
Author: Camp Dresser and McKee, Inc. and James M. Montgomery, Consul t ing 
Engineers , Inc. 

Study Area Descr ip t ion :  North - Roughly the  CAP Canal 
South - Camelback Road 
East - 43rd Avenue and 51st Avenue 
West - Agua F r i a  R ive r  

Purpose o f  Study: Determi ne p o t e n t i  a1 b e n e f i t s  o f  combi n i  ng storm d r a i  n 
systems f o r  C i t i e s  o f  Glendale and Peoria. 

Desi gn Storm: 10-year, 6-hour 

Other Frequencies ~ o d e i e d :  100-year, &hour 

P r e c i p i t a t i o n  D i s t r i b u t i o n :  City o f  Phoenix s-curve 

Rai n f a l  1 -Runoff Model Used: Storm Water Management Model (SWMM) 

Storm Frequency Overland and St ree t  Flow Pat terns Modeled: 10-year storm 
d r a i  ns, 100-year storm dra ins,  s t r e e t s  and channel s 

Watershed Development Status Modeled: Future cond i t ions  w i t h  u l t i m a t e  
development o f  cu r ren t  l and  use plans 

Comments: Provides rough drainage pat te rns  only ,  no areas o r  t i m i n g  i n f o r -  
mation. Discharge given f o r  storm dra ins  only. Adequate f o r  f l ow  pa t te rns  
f o r  10-year, 6-hour f lows. 



DRAINAGE STUDY SUMMARY SHEET 

Report  T i t l e :  Northwest Storm Drainage Study 

Date: 1977 - 
Author: A r t h u r  Beard Engineers , Inc.  

Study Area D e s c r i p t i o n :  Nor th  - Skunk Creek 
South - The Ar izona Canal 
East - Black Canyon Freeway 
West - 51st  Avenue 
Approx imate ly  23 square m i l e s  

Purpose o f  Study: Developing a stormwater dra inage master plan. 

Design Storm: 2-year 

Other  Frequencies Modeled: 1, 10, and 50-year 

P r e c i p i t a t i o n  D i s t r i b u t i o n :  SCS Type 11, 24-hour s to rm d i s t r i b u t i o n  

Ra in fa l l -Runo f f  Model Used: SCS TR-20 Program 

Storm Frequency Runof f  P a t t e r n  Modeled: 2-year s to rm w i t h  t h e  I1 1 i no i  s 
Storm Sewer System Simul a t i  on Model ( ISS)  

Watershed Development S ta tus  Modeled: E x i s t i n g  and u l t i m a t e  l a n d  use 

Comments: Study p rov ides  t h e  f l o w  p a t t e r n s  o f  e x i s t i n g  c o n d i t i o n  f o r  t h e  1, 
2 ,  10 and 50-year storms. Drainage sub-areas and f l o w  p a t t e r n s  may be 
u t i l i z e d .  The proposed s torm d r a i n  system a t  B e l l  Road i s  no t  adequate f o r  
a 100-year storm. 



DRAINAGE STUDY SUMMARY SHEET 

Report T i t l e :  Nor th Centra l  Master Storm Drainage Study (West H a l f )  

Date: J u l y  1980 - 
Author: SCI Consul ti ng Engineers, Inc. 

Study Area Descr ip t ion :  North - Sca t te r  Wash 
South - Thunderbird Road 
East - Cave Creek 
West - The Black Canyon Freeway 
Approximately 12 square m i les  

Purpose o f  Study: Developing a stormwater drainage master plan. 

Design Storm: 2-year 

Other Frequencies Modeled: 1, 5, and 10-year 

P r e c i p i t a t i o n  D i s t r i b u t i o n :  City o f  Phoenix s-curve 

Ra in fa l l -Runof f  Model Used: SCS TR-20 Program 

Storm Frequency Runoff Pa t te rn  Modeled: 2-year 

Watershed Devel opment Status Modeled: The u l t i m a t e  devel opment based on 
e x i  s t i  ng zoni ng 

Comments: Watershed sub-areas and f l o w  pat te rns  may be u t i l i z e d .  The pro- 
posed storm d r a i n  system a t  B e l l  Road i s  not  adequate f o r  a 100-year storm. 



DRAINAGE STUDY SUMMARY SHEET 

Repor t  T i t l e :  Nor th  Cent ra l  Area Master  Storm Drainage Study (East  H a l f )  

Date: A p r i l  1981 

Author: C e l l  a  B a r r  Associates 

Study Area D e s c r i p t i o n :  Nor th  - The Cen t ra l  A r i zona  P r o j e c t  G ran i t e  Reef 
Aqueduct 

South - The r i d g e  l i n e  i n  t h e  mountains 
East - 32nd S t r e e t  
West - Cave Creek Wash 

Purpose o f  Study: Present s o l u t i o n s  f o r  s to rm dra inage i n  t h e  s tudy  area. 

Design Storm: 2-year 

Other  Frequencies Modeled: 1, 5, 10, 50 and 100-year 

P r e c i p i t a t i o n  D i s t r i b u t i o n :  City o f  Phoenix s-curve 

Ra in fa l l -Runo f f  Model Used: SCS TR-20 Program 

Storm Frequency Runof f  P a t t e r n  Modeled: 2-year 

Watershed Development S ta tus  Modeled: Fu l  l y  devel  oped c o n d i t i o n s  

Comments: Drainage sub-areas and f l o w  p a t t e r n s  may be u t i l i z e d .  The pro-  
posed s to rm d r a i n  system a t  B e l l  Road i s  no t  adequate f o r  a  100-year storm. 



DRAINAGE STUDY SUMMARY SHEET 

Report  T i t l e :  Nor theast  Area Master Storm Drainage Study 

Date: December 1979 

Author: Southwest Computing, Inc.  

Study Area Desc r i p t i on :  Nor th  - The Cent ra l  Ar izona P r o j e c t  Canal 
South - The I n d i a n  Bend Wash 
East - 56 th  S t r e e t  
West - 32nd S t r e e t  
Approx imate ly  14 square m i l e s  

Purpose o f  Study_: Prov ide  an op t im ized  s o l u t i o n  o f  s to rm dra inage f o r  t h e  
s tudy  area. 

Design Storm: 2-year 

Other  Frequencies Modeled: 1, 5, and 10-year 

P r e c i p i t a t i o n  D i s t r i b u t i o n :  City o f  Phoenix s-curve 

R a i n f a l l - R u n o f f  Model Used: SCS TR-20 Program 

Storm Frequency Runof f  P a t t e r n  Modeled: 2-year 

Watershed Devel opment S ta tus  Modeled: F u l l  devel  opment based on e x i  s t i  ng 
zoni  ng 

Comments: Drainage sub-areas and f l o w  p a t t e r n s  may be u t i l i z e d .  The pro-  
posed s to rm d r a i n  system a t  B e l l  Road i s  no t  adequate f o r  a 100-year storm. 



DRAINAGE STUDY SUMMARY SHEET 

Report  T i t l e :  Greenway Road Loca t i on  Study 

Date: August 1982 - 
Author: D i b b l e  and Assoc ia tes 

Study Area Desc r i p t i on :  A f i v e  m i l e  reach between Greenway Road extended 
and B e l l  Road f rom 1 9 t h  Avenue t o  32nd S t r e e t  around t h e  n o r t h  s lope  o f  
Lookout Mountain. 

Purpose o f  Study: Es tab l  i s h  t h e  r e q u i r e d  r igh t -o f -way  c o r r i d o r  f o r  t h e  
roadway and d r a i  nageway. 

Design Storm: N/A 

Other Frequencies Modeled: N/A 

P r e c i p i t a t i o n  D i s t r i b u t i o n :  N/A 

Rai n f a l  1 -Runoff Model Used: N/A 

Storm Frequency Runof f  P a t t e r n  Modeled: 

Watershed Development S ta tus  Modeled: N/A 

Comments: Study used f l ows  e s t a b l i s h e d  i n  t h e  C e l l a  B a r r  & Assoc ia tes 1981 
Master Storm Drainage Study. 



DRAINAGE STUDY SUMMARY SHEET 

Report  T i t l e :  Drainage Study o f  East  Fork Cave Creek Wash f o r  Haspro Dev- 
e l  opment 

Date: March 1985 - 
Author: C e l l  a B a r r  Associates 

Study Area Desc r i p t i on :  A 44 ac re  shopping and commercial cen te r  a t  t h e  
nor theas t  co rner  o f  Be1 1 Road and 1 6 t h  S t ree t .  

Purpose o f  Studx: Analyze t h e  o f f - s i t e  f lows  t h a t  a re  p r e s e n t l y  d i r e c t e d  
toward t h e  p r o p e r t y  f rom t h e  East Fork o f  Cave Creek Wash. 

Desi gn Storm: 100-year 

Other Frequencies Modeled: None 

P r e c i p i t a t i o n  D i s t r i b u t i o n :  N/A 

Rai n f  a1 1 -Runoff Model Used: N/A 

Storm Frequency Runof f  P a t t e r n  Modeled: 

Watershed Development S ta tus  Modeled: E x i s t i n g  c o n d i t i o n s  

Comments: A l though t h i s  s tudy  p rov ides  d ischarge  values f o r  a 100-year 
s to rm a t  B e l l  Road, a h y d r o l o g i c  model should be redeveloped o r  t h e  whole 
watershed. 



DRAINAGE STUDY SUMMARY SHEET 

Report T i t l e :  East Fork o f  Cave Creek Wash Area Drainage Master Study 

Date: Ongoi ng - 
Author: NBS Lowry 

Study Area Descr ip t ion :  Watershed o f  East Fork o f  Cave Creek Wash 

Purpose o f  Study: Develop a1 te rna te  drainage m i t i g a t i o n  schemes f o r  East 
Fork. 

Design Storm: 100-year, 24-hour 

Other Frequencies Modeled: 10, 50, 500 

P r e c i p i t a t i o n  D i s t r i b u t i o n :  City o f  Phoenix s-curve 

Rainfal l -Runoff  Model Used: SCS TR-20 and D i f f u s i o n  Model 

Storm Frequency Runoff  Pa t te rn  Modeled: 100-year 

Watershed Development Status Modeled: Ex i s t i ng ,  Future 

Comments: Study w i l l  prov ide discharge values a t  B e l l  Road. Overland f l o w  
pat te rns  w i l l  have t o  be redeveloped f o r  2-year storm. 



DRAINAGE STUDY SUMMARY SHEET 

Report T i t l e :  ADOT Pro jec t  #IR-17-1 (151) Phoeni x-Cordes Junc t ion  Highway, 
Peoria Avenue-Deer Va l ley  Road 

Date: Ongoi ng - 
Author: PRC 

Study Area Descr ip t ion :  A l l  watersheds t r i b u t a r y  t o  1-17 between Peor ia 
Avenue and Deer Va l ley  Road, westward t o  35th Avenue. 

Purpose o f  Study: Analyze e x i s t i n g  drainage problems a t  1-17 and develop 
a l t e r n a t e  so lu t ions .  

Design Storm: 25, 50-year, 24-hour 

Other Frequencies Modeled: 100-year 

P r e c i ~ i t a t i o n  D i s t r i b u t i o n :  NOAA A t l a s  I 1  

Ra in fa l l -Runof f  Model Used: SCS TR-20 

Storm Frequency Runoff  Pa t te rn  Modeled: 

Watershed Devel opment Status Modeled: Exi  s t i  ng and f u t u r e  fu1  l y  devel oped 

Comments: Study w i l l  develop discharge values a t  B e l l  Road west o f  1-17 and 
east o f  35th Avenue. Watershed sub-area l i m i t s  and c h a r a c t e r i s t i c s  may be 
u t i l i z e d .  



DRAINAGE STUDY SUMMARY SHEET 

Report T i t l e :  Hydro1 ogy and Concept Drai  nage P l  an Devel opment, Outer l  oop 
Highway Pro jec t ,  Sect ion B 

Date: Ongoi ng - 
Author: Grei ner  Engineering Sciences, Inc. 

Study Area Descr ip t ion :  A1 1 watersheds t r i b u t a r y  t o  the  Outer l  oop Highway 
between B e l l  Road and the  CAP Canal Crossing. 

Purpose o f  Study: Develop p r e l  i m i  nary drainage plans f o r  o f f - s i  t e  drainage 
t o  the  Outer loop Highway. 

Design Storm: 100-year, 24-hour 

Other Frequencies Modeled: 10, 50 

P r e c i p i t a t i o n  D i s t r i b u t i o n :  NOAA At1 as I1 

Rain fa l l -Runof f  Model Used: HEC-1 

Storm Frequency Runoff Pa t te rn  Modeled: 100-year 

Watershed Devel opment Status Modeled: U l t ima te  development o f  e x i s t i n g  
zoning +20% t o  account f o r  f u t u r e  development 

Comments: Basic  model may be adopted w i t h  mod i f i ca t i ons  t o  r e f l e c t  MCFCD 
and COP c r i t e r i a .  



DRAINAGE STUDY SUMMARY SHEET 

Report T i t l e :  U n t i t l e d  hydro log ic  s tud ies  f o r  Reaches 10 and 11 o f  t he  
Grani te Reef Aqueduct (CAP) 

Date: - 
Author: Bureau o f  Reclamation 

Study Area Descr ip t ion :  Reach 10 extends across the  no r th  o f  t he  study area 
from t h e  west study l i m i t  a t  Grand Avenue t o  Cave Creek Road. Reach 11 
extends from Cave Creek Road t o  the  east  study l i m i t  a t  B e l l  and Scot tsdale 
Roads i n t e r s e c t i  on. 

Purpose o f  Study: Develop f low-through discharges f o r  Reach 10 and deten- 
t i o n  design f o r  t he  Reach 11 Paradise Va l ley  Detent ion Dikes. 

Design Storm: Reach 10 - QlO0; Reach 11 - Combined maximum probable and 
100-year f loods  

Other Freque.ncies Modeled: 50-year 

P r e c i p i t a t i o n  D i s t r i b u t i o n :  Unknown 

Ra in fa l l -Runof f  Model Used: Unknown 

Storm Frequency Runoff Pa t te rn  Modeled: Unknown 

Watershed Development Status Modeled: Unknown 

Comments: Stage storage data i s  a v a i l a b l e  f o r  r o u t i n g  f lows through Reach 
10 overchutes (used i n  Outerloop Study). No f l o w  through from Reach 11; no 
f u r t h e r  study i s  required. 



111. CONCLUSION AND RECOMMENDATIONS 

The hydrology s tud ies  were evaluated on the  basis  o f  whether t he  peak d i s -  
charges developed by these s tud ies  meet t h e  hydro log ic  c r i t e r i a  es tab l  ished 
by the  Maricopa County Flood Contro l  D i s t r i c t  (MCFCD) f o r  t h e  B e l l  Road 
Pro jec t  Drainage Study. Th is  c r i t e r i a  i s  b r i e f l y  summarized be1 ow. 

a. Ra in fa l l /Runo f f  Model - HEC-1 
b. Storm Frequencies - 2, 5, 10, 50, 100-year 
c. Storm Dura t ion  - 24-hour 
d. P r e c i p i t a t i o n  D i s t r i b u t i o n  - City o f  Phoenix s-curve 
e. Flow Paths t o  Be Modelled - 2, 5, 10, 50, 100-year 
f. Devel opment Status - Exi  s t  i ng and Future Fu1 l y  Devel oped Condi t ions 

On t h e  bas is  o f  t h i s  c r i t e r i a ,  none o f  t h e  s tud ies  prov ide the. f u l l  range o f  
design discharges a t  B e l l  Road f o r  both e x i s t i n g  and f u t u r e  condi t ions.  The 
Sun C i t y  West development, however, may be excluded from f u r t h e r  study i f  
a l l  on-s i te  drainage i s  d i v e r t e d  t o  t h e  Agua F r i a  as described i n  t he  Master 
Plan. 

A l l  drainage repo r t s  p rov ide  some usefu l  data, however, which may be i nco r -  
porated i n t o  t h e  Be1 1 Road Pro jec t  Drainage Study, p a r t i c u l a r l y  subarea 
del  ineat ions,  r o u t i n g  paths and curve numbers. Table 1 summarizes t h e  
f i n d i n g s  o f  our i nves t i ga t i on .  

The f o l l o w i n g  recommendations are presented regarding the  course o f  t he  
Phase I1 hydro log ic  i n v e s t i g a t i o n  w i t h  the  adopt ion o f  appropr ia te  i nforma- 
t i  on from previous o r  concurrent hydro1 og ic  s tudies.  

a. On-si te drainage and a s - b u i l t s  f o r  Sun City West w i l l  be reviewed t o  
d e t e r m i n e  whether a l l  f lows are d i v e r t e d  away from B e l l  Road and t o  
t h e  Agua F r i a  River.  

b. Drainage pa t te rns  developed by previous s tud ies  w i l l  be evaluated i n  
t h e  f i e l d  and adopted wherever appropriate. 

c. Curve number (CN) values w i l l  be adopted from the  previous research 
wherever appropr i  ate. 

d. Bureau o f  Reclamation stage storage data developed f o r  t h e  CAP Canal 
overchutes w i l l  be u t i  1  i zed. 

e. The hyd ro log i c  r e s u l t s  and design recommendations f o r  t he  East Fork 
o f  Cave Creek ADMS, 1-17 Pro jec t  and the  Outerloop Highway, Sect ion 
B study w i  11 be reviewed and adopted wherever appropriate. 

f. The Corps o f  Engineers discharge values and cu r ren t  F.E.M.A. f l ood -  
p l a i n  de l  i nea t i  ons w i  11 be adopted f o r  design and ana lys is  purposes 
a t  Agua F r i a ,  New River ,  Skunk Creek and Cave Creek. 



B E L L  R O A D  P R O J E C T  D R A I N A G E  S T U D Y  
S U M M A R Y  O F  I I V D R O L O G Y  S T U D I E S *  

Storm F r e q u ~ n c i e s  llode 1  l ed Peak Flows Development Adequacy o f  
Study Mode 1 1 ed Storm P r e c i p i t a t i o n  Subarea Flow Pat te rns  Ca lcu la ted  Status t iydro l  ogy f o r  

Study Name Status Model 2 5 10 5 0  100 Dura t ion  D i s t r i b u t i o n  De l i nea t i on  CN's 2 5 10 5 0  100 a t  B e l l  Rd. E x i s t .  Future Design 

Sun C i t y  West - F i n a l  TR-20 - - -- -- X  X  SCS Type I X  X  x x - - -- -- - X  X  
Phase I Development 
Master Plan I 

-- - - 

Sun C i t y  West Master F i n a l  TR-20 - - -- -- X  X  SCS Type I X  X  
Plan Update 
- 

C i t y  o f  Peor ia Master D r a f t  SWMM X -  X - -  X  - C.O.P. X  X X X  - x - - - - - - -  - 
Plan o f  Storm Drainage UEC-1 s-curve I e 

- - 

Glendale - Peoria Area F i n a l  SWMM 
Drainage Master Plan 

- - x -- -- - C.O.P* 
s-curve 

Glendale Storm Water F i n a l  SWMM - - X -- X  - 
Management Plan 

C.O.P. 
s-curve 

Northwest Master Storm F i n a l  TR-20 X -  X  X  -- X  SCS Type I I I X  X  - x x - - - - - - -  X - 
Drainage Study 

North Centra l  Master F i n a l  TR-20 X  X  X  -- -- X  C.O.P. 
Storm Drainage Study s-curve 
(West Hal f )  

Nor th  Centra l  Area F i n a l  TR-20 X X  X X X  X  C.O.P. 
Master Storm Drainage s-curve 
Study (East H a l f )  

Northeast Area Master F i n a l  TR-20 
Storm Drainage Study 

X  X  X  -- -- X  C.O.P. 
s-curve 

East Fork - Cave Creek Ongoing TR-20 - - X X  X X  C.O.P. 
Wash Area Drainage s-curve 
Master Study 

Phoenix - Cordes Ongoing TR-20 - - -- X  X  X  NOAA X X  -- X X  X  x - - -- - 
Junc t i on  Hi ghway Peor i  a  A t l a s  I 1  
Avenue - Deer Va l l ey  
Road 

Hydro1 ogy and Concept Ongol ng IIEC-1 - - X X  X  X  NOAA X  x - - -- -- X  X  X  - - 
Drainage Plan, Outer- At las I 1  
loop Highway, Sect ion B 

* x  = yes (Adequate) 
- = no (Inadequate) T R B L E  1 - 
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