
Property of 
, ~o i ld  Control District of MC Library 

Please Return to  
2801 W. Durango 

, a$ooeix, AZ 85009 

.,.-, ,> c.: 

Lid"9 k,, t i~8.,>.,  - 
FLOOD INSURANCE STUDY 

UNINCORPORATED AREAS OF 
MARICOPA COUNTY, ARIZONA 

PREPARED BY: 

HARRIS-TOUPS ASSOCIATES 
4 1 3 1  N. 2 4 t h  S t r e e t  
P h o e n i x ,  A r i z o n a  8 5 0 1 6  

PREPARED FOR: 

U.S. DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT 

L 
FEDERAL INSURANCE ADMINISTRATION 

I 



TABLE OF CONTENTS 

I .  Study Contractor  In format ion  

I I .  FIS Contract  Informat ion 

1 1 1 .  Coordinat ion 

I V .  Scope o f  Study 

1 V. Unincorporated County Desc r ip t i on  

V I .  P r i n c i p a l  Flood Problem 

V I I .  Flood Pro tec t i on  Measures 

V I  I I .  Hydro log ic  Analys is  

I X .  Hyd rau l i c  Analys is  

Headings V I , V I I , V I I I , I X  a r e  discussed 
f o r  t h e f o l l o w i n g  study areas: 

Agui l a  

Apache Junct ion  

Ar izona Canal 

Cave Creek Wash and 6 T r i b u t a r i e s  

Grand Canal 

L i z a r d  Acres Wash 

Morr is town - L i t t l e  San Domingo Wash 

Skunk Creek 

Theba 

Wickenburg - Mockingbird Wash 

Wickenburg - Powder House Wash 

W i  ttman 

PAGE 



TABLES 

Table 1 - Floodway Data 

Table 2 - Flood Insurance Zone Data 

EXHIBITS 

E x h i b i t  1 - Flood P r o f i l e s  

/ Agui l a  

/Cave Creek Wash 

dAndora H i l l s  Wash 

d Gal loway 

lo owe Wash 

/Grapevine Wash 

,'/Ocoti 1 l o  Wash 

/ W i  1 low Springs Wash 

d i z a r d  Acres Wash 

J ~ o r r i s t o w n  - L i t t l e  San Domingo Wash 

Skunk Creek 

- Wickenburg - Mockingbird Wash 

Wickenburg - Powder House Wash 

" W i  ttman 

E x h i b i t  2 - Reference Bench Marks 

Publ ished Separate ly  

Work Maps 



I I ,  Study Contractor lnformatlon 

Name of Study Contractor: Harris-Toups 

I Street Address of Study Contractor: 4131 N. 24th St., Phoenix, Arizona 85016 

Telephone No. of Study Contractor: 602-264-9665 - 
Study Contractor Project Manager to be Contacted for Additonal Information 

I '. Edward A. Adair P.E. 

1 1 1 .  FIS Contract Information 

Name of FIS Community: Unincorporated Areas 

County: Maricopa County 

State: Arizona 

Private Contractor's Contract ~o.-H-4008 

Public Agency Interagency Agreement Nos. 

Public Agency Project Order Nos. 

( I I I. Coordination 

List the positions of the Community Officials and names of the Federal and 

local agencies with whom the following aspects of the FIS were coordinated: 

I Base Maps Maricopa County Planning Department 

Surveying , Arizona Dept. of Transportation - Division of Photogrammetry 
and mapping U.S.G.S. 

Hydrology and Hydraulics Chief of Hydrology Section 

Maricopa County Flood Control District 

Floodway . 

Date of Time and Cost Meeting April 6, 1976 - 
Date of Initial CCD Meeting 

~dditional Remarks: (Use separate sheet) 



I V .  Scope o f  S m  - 
Areas excluded f rom study: 

Areas o f  E x t r a t e r r l t o r l a l  Jurisdiction 

Water Courses Studied: 

Name: Agu i la  

Locat ion:  Northwest Maricopa County 

D i r e c t i o n  of Flow: Grass Wash - Northwest; Ra i l road - West 

L i m i t s  o f  Study: 2 .2  m i les  Grass Wash; 1.5 m i les  o f  Atchison, 

Topeka and Santa Fe Ra i l road (Agui la Farm Channel) 

Type o f  Study: Deta i 1 

Name: Apache Junct ion  

Locat ion: Northeast Maricopa County 

D i r e c t i o n  o f  Flow: S n ~ r - ~  

L i m i t s  o f  Study: 3.7 miles 88 

Type of Study: Deta i 1 

Name: ! Arizona Canal 

Loca t ion: Central  Maricopa County 

D i r e c t i o n  06 Flow: Northwest 

L i m i t s  o f  Study: 67th Avenue t o  Skunk Creek 

Type o f  Study: D e t a i l  

A d d i t  I ona l  Remarks: (Use separate sheet) 



Water Courses Studied:  

Name: Cave Creek Wash + T r i b u t a r i e s  

Locat ion: Northeast Maricopa County 

D i r e c t i o n  o f  Flow: Main wash - southwest; t r i b u t a r i e s  - south 

L i m i t s  o f  Study: Downstream l i m i t  Carefree Highway t o  6.5 mi les  

upstream 

Type of Study: Deta i 1 

Name: Grand Canal 

Locat ion: Centra l  Maricopa Countv 

O i r e c t i o n  o f  Flow: S ~ i ~ t k w s t  

L i m i t s  o f  Study: Camel ba& Road t o  Be-d 

v i c i n i t y  o f  75th Avenue 

Type o f  Study: D e t a i l  -.- 

Name: ! L i za rd  Acres Wash 

Locat ion: North cen t ra l  Maricopa County 
, 

D i r e c t i o n  of. Flow: Southeaster ly through thk Town of  Surpr ise  

L i m i t s  of Study: Downstream l i m i t  i s  0.8 m i les  upstream o f  Agua F r i a  River.  

t o  East boundary o f  Surpr ise,  then 'from North boundary o f  Surpr ise t o  a p o i n t  

3.08 mi les  upstream from Agua F r i a  River.  
Type o f  Study: Deta i l 

Add i t i ona l  Remarks: (use separate sheet) 



Water Courses Studied:  

Name: L i t t l e  San Dominao Wash. Morr istown 

Location: North c e n t r a l  Maricopa Countv 

D i r e c t i o n  of Flow: Southwest 

L i m i t s o f  Study: U.S. Rou te89  (downstream) t o 0 . 7 m i l e s  upstream 

Type o f  Study: Deta i 1 

Name: Skunk Creek 

Locat ion:  North c e n t r a l  Maricopa County 

D i r e c t i o n  o f  Flow: South 

L i m i t s  of Study: Carefree Highway downstream t o  8.8 m i l e s  upstream 

Type of Study: D e t a i l  

Name: ! G i l a  Bend Canal. Theba 

Locat ion: Southwest Maricopa County 
, 

D i r e c t i o n  of: Flow: Westerly along Southern P a c i f i c  Ra i l road t o  canal 
then Southwesterly along canal. 

L i m i t s  o f  Study: 2 m i les  Southwest o f  i n t e r s e c t i o n  o f  Southern 

p a c i f i c  ~ a i ' l r o a d  w i t h  G i l a  Bend canal t o  1.5 Northeast o f  i n te rsec t i on .  

Type o f  Study: Deta i l 

A d d i t i o n a l  R~marks :  (Use separate sheet) 



Water Courses Studied: 

Name: Mockingbird Wash, near Wickenburg 

Locat ion: Northwest Maricopa County 

D i r e c t i o n  of Flow: Southwest 

L i m i t s  o f  Study: downstream rou te  60 t o  0.7 mi les  upstream \ 

Type of Study: Detai 1 

Name: Powder House Wash, Wickenburg 

Locat ion: Northwest Maricopa County 

D i r e c t i o n  o f  Flow: Souf hwest 

L i m i t s  o f  Study: 0.3 m i les  upstream from confluence o f  Hassayampa River  

t o  0.9 m i les  uDstream. 

I Type o f  Study: Detai 1 

Name: Wittman 

Locat ion: Northwest Maricopa County 
, 

D i r e c t i o n  o h  Flow: Southerly 

L i m i t s  of Study: S ta te  Route 60, 70, 89 & U.S. R t .  93 t o  a p o i n t  

3265' upi't ream - 
Type o f  Study: Deta i l 

I 
A d d i t i o n a l  Remarks: (use separate sheet) 



V .  UNINCORPORATED COUNTY DESCRIPTION 

A. Location and Population 

1. South central Arizona 

2. Major cities in Maricopa County; Phoenix, Tempe, Mesa.,Glendale 

3. Population 969,425 

4. 1970 Census 

8. Development 

1. Residential development is expanding rapidly in the Phoenix 

metropolitan area., Most cities and towns have annexed 

large amounts of county land in anticipation of continued 

growth and developers are actively subdividing agricultural 

land both in the cities and on the surrounding county lands. 

Commercial development has followed the trend away from the 

city centers to neighborhood shopping centers and large 

shopping malls. 

2. Most of the streams studied in the unincorporated county 

lie in undeveloped areas. However, in areas with communities 

both agricultural and residential development has 

occured in the floodplains of the normally dry washes. 

3. Most of the land area iniMaricopa County is undeveloped but 

the major land use is agricultural. 

C. Meterology 

1. Temperature 

Summer (July) Low = 78' High = 104' 

Winter (January) Low = 38" High = 65' 



2, Annual R a i n f a l l  7.4 Inches 

3 .  The o n l y  way snowmelt becomes a  f a c t o r  t o  f l ood ing  i n  Maricopa 

County i s  when the  S a l t  R iver  o r  the  G i l a  R iver  f l o w  w i t h  

r u n o f f  from snowmelt, f l o o d i n g  has occured i n  Maricopa County 

i n  t h e  pas t  when warm s p r i n g  r a i n s  have mel ted the  snow i n  

the  h ighe r  e l e v a t i o n s  o f  t h e  watersheds r e s u l t i n g  i n  r u n o f f  

which exceeds the  capac i t y  o f  t h e  r e s e r v o i r s  along these 

r i v e r s .  

4. F looding i s  caused by general  storms o f  long d u r a t i o n  and/or 

by l o c a l  thunderstorms o f  h i g h  i n t e n s i t y  and sho r t  dura t ion .  

D. Factors A f fec t~Lng  F lood ing  

1. Topography 

The n a t u r a l  t e r r a i n  i n  Maricopa County cons i s t s  b a s i c a l l y  

o f  sca t te red  rugged mountain ranges which are  encompassed 

by a l l u v i a l  fans and deser t  v a l l e y s .  

2. Geomorphology 

Throughout t h e  county t h e r e  a r e  many deser t  washes. The 

major  streams t h a t  t r a v e r s e  t h e  county are  t h e  S a l t  R iver ,  

t h e  G i l a  R iver ,  t h e  Aqua F r i a  R ive r  and t h e  Verde River .  

3. S o i l s  

The a l l u v i u m  compr is ing most o f  the  deser t  v a l l e y s  i s  

predominant ly sand and s i l t y  sand con ta in ing  va ry ing  

amounts o f  c a l i c h e .  Recent a l l u v i u m  i s  found a long t h e  

streambed channels and cons i s t s  o f  uncemented s i l t s ,  sands, 

g rave ls ,  cobbles and bou lders .  

4. Vegetat ion 

I n  genera l ,  vege ta t i on  i s  sparse. Cact i  grow throughout the  

area a long w i t h  o t h e r  deser t  shrubs. The vege ta t i on  tends 

t o  be t h i c k e r  a long the  stream courses and may i nc lude  some 

small  t rees .  Perenn ia l  grasses form a very smal l  p o r t i o n  o f  

the  vegeta ion b u t  a  good cover o f  annual grasses occur  a f t e r  

t h e  w i n t e r  r a i n s .  



5. Drainage Features 

Bridges o r  c u l v e r t s  have been constructed a t  the  major 

water courses along the  p r i n c i p a l  roadways. Minor routes 

genera l l y  cross the water courses i n  d i p  sect ions.  

V I .  PRINCIPAL FLOOD PROBLEMS 

V I I .  FLOOD PROTECTION MEASURES 

V I I I .  HYDROLOGIC ANALYSIS 

I X .  HYDRUALlC ANALYSIS 

I t  was determined the  f o u r  headings l i s t e d  above cou ld  most 

e f f e c t i v e l y  be considered through d iscuss ion  o f  the  i n d i v i d u a l  

water courses studied.  The f o l l o w i n g  i s  such a d iscussion.  



UNINCORPORATED COMMUNITY OF AGUILA 

AREA STUDIED 

Agu i la  i s  loca ted  79 m i les  northwest o f  Phoenix, Arizona, on U.S. 
Highway 60. The Atchison, Topeka and Santa Fe Ra i l road t raverses  
the community and i s  p a r a l l e l  t o  Highway 60 i n  the  western p o r t i o n  
o f  the  study area. On the  west s i d e  o f  t h e  community the  highway 
and the  r a i l r o a d  cross Grass Wash w i t h  b r i dge  s t ruc tu res .  Studied 
i n  d e t a i l  was the  f l o o d i n g  hazards associated w i t h  a 2.2 m i l e  reach 
o f  Grass Wash and a 1.5 m i l e  reach o f  the Atchison, Topeka and Santa 
Fe Rai l road.  

HYDROLOGY 

Hydrologic  determinat ions f o r  a l l  drainage areas a f f e c t i n g  the  
community o f  Agu i la  were obta ined by use o f  the S o i l  Conservation 
Serv ice Computer Program TR-20. Peak discharges f o r  the 24-hour 
storm o f  the  requ i red  r e t u r n  frequencies a r e  g iven i n  Table 1 .  

HYDRAULICS 

Hydrau l ic  c a l c u l a t i o n s  f o r  t h i s  study were performed using the  Corps 
o f  Engineers Computer Program HEC-2. 

Grass Wash 

From the  d e t a i l e d  topographic maps produced by Harris-Toups Associates 
having a sca le  o f  1" = 400' and a contour i n t e r v a l  o f  4 f e e t ,  sec t ions  
were obta ined f o r  the  HEC-2 computer ana lys is .  Geometrics o f  t h e  h igh-  
way and RR br idges were obta ined from cons t ruc t i on  plans and from 
measurements taken i n  the f i e l d .  A f loodway (based on equal loss  
o f  conveyance) was computed upstream o f  the  br idges but no t  on the  
downstream s ide  because a d i v e r s i o n  d i k e  has been constructed below 
the br idges which d i v e r t s  low f lows o u t  o f  the  na tu ra l  course. 
However, t h i s  uncompacted ear then d i k e  w i l l  not  adequately d i v e r t  
l a rge r  f lows i n  Grass Wash. The o n l y  land use i n  t h i s  area i s  
a g r i c u l t u r a l .  Due t o  t h e  indeterminate na ture  o f  the  d i ve rs ion  
a floodway was no t  computed downstream o f  the br idges.  Mannings 
"n" values were chosen from f i e l d  inspect ion  and determined t o  range 
from 0.025 t o  0.040 f o r  the  channel and 0.025 t o  0.045 f o r  t h e  over- 
bank. S t a r t i n g  water sur face e leva t i ons  were obta ined by the slope 
area method. 



HYDRAULICS (Continued) 

Atchison Topeka and Santa Fe Ra i l road 

Flows o r i g i n a t i n g  n o r t h  o f  the  r a i l r o a d  a r e  c o l l e c t e d  i n  a l a rge  
drainage channel along the  r a i  l road and conveyed through the  Agui l a  
Farms f i e l d s  t o  Centennial  Wash. The maximum capac i ty  o f  the  channel 
i s  est imated t o  be 5000 c f s .  The excess f low spreads ou t  over a 
l a rge  area a t  two f e e t  average depth f o r  the  100-year f l o o d  and 
f i n a l l y  merge w i t h  the  Grass Wash f lows. A backwater ana lys is  was 
performed using HEC-2. Manning's "n" values were chosen from f i e l d  
i n v e s t i g a t i o n  and determined t o  be 0.030 f o r  the  channel and 0.040 
f o r  the  overbank area. S t a r t i n g  water sur face e leva t i ons  were 
obta ined by the  s lope area method. A 500-year f l o o d  frequency 
was no t  i nves t i ga ted  due t o  the  area being sub jec t  t o  shal low f l ood ing  
cond i t ions .  

FLOOD ZONES 

Flood zones were determined t o  be Zone A2 and 6 .  



AGU I LA 

TABLE 1. SUMMARY OF DISCHARGES 

LOCAT l ON 

GRASS WASH 

a t  Highway 60 

AGUILA FARMS CHANNEL 

a t  Eagle Eye Avenue 

DRAINAGE AREA 
Square m i l e s  

PEAK D l  SCHARGES (c fs )  
10-Year 50-Year 100-Year 

CHANNEL BETWEEN HIGHWAY 60 & RAILROAD 2.8 
a t  Eagle Eye Avenue 

Note: The 500-year discharges were not  computed because the  e n t i r e  v i c i n i t y  of Agu i la  i s  sub jec t  t o  shal low 

f l ood ing  less than one f o o t  i n  depth (Zone 6 ) .  



UNINCORPORATED COMMUNITY OF APACHk JUNCTION 

AREA STUDIED 

Apache Junct ion  i s  located on an a l l u v i a l  f an  a t  the  base o f  the 
S u p e r s t i t i o n  Mountains. The drainage area a f f e c t i n g  the f l ood  
insurance study area o f  Apache Junct ion  i s  composed o f  14.4 square 
m i les  which i s  c o n t r o l l e d  by f l o o d  c o n t r o l  s t ruc tu res  o f  the S o i l  
Conservation Services and the  n a t u r a l  drainage boundary. The f l o o d  
c o n t r o l  s t ruc tu res  which d i v e r t  and s t o r e  the  100 year storm d i s -  
charge, thus r e g u l a t i n g  the  drainage area, a r e  the  Spook H i l l  Dam, 
Signal But te  Floodway, Signal But te  Dam, and the Pass Mountain Dam. 
The Apache Junct ion  Floodway and the Apache Junct ion  Dam were no t  
considered i n  t h e  drainage boundary due t o  t h e i r  a n t i c i p a t e d  p r o j e c t  
schedule. The r u n o f f  generated by the drainage area f lows i n  a 
southwest d i r e c t i o n ,  where ground slopes a r e  a t  one percent.  Resi- 
d e n t i a l  development i s  found throughout the drainage area w i t h  
commercial development located a long U.S. Route 60. 

HYDROLOGY 

Hydrology was performed by use o f  S o i l  Conservation Services Computer 
Program TR-20. Flood peaks and volumes f o r  the  var ious areas a r e  
presented i n  Table 1 .  

HYDRAULICS 

A vast  network o f  i n te rm ing l i ng  channels a re  found throughout the 
a l l u v i a l  fan. These erodable channels do no t  a l l o w  an accurate 
account o f  f l o o d i n g  l i m i t s  bu t  lead t o  the conclus ion t h a t  over land 
f l o w  and channel f l o w  w i l l  co -ex i s t  f o r  the  100 year storm discharges. 
Since f l o o d i n g  over a l l u v i a l  fans e x h i b i t s  e r r a t i c  and unpred ic tab le  
behavior a p o t e n t i a l  f l o o d  hazard zone o f  AFI has been designated. 
This zone i s  based on h y d r a u l i c  c a l c u l a t i o n s  o f  t y p i c a l  sec t ions  
throughout the  study area. F IA 's  general study requirements f o r  
shal low f l o o d i n g  areas apply t o  a l l u v i a l  fans, so t h a t  on l y  100 year 
f l o o d i n g  i s  evaluated, and water sur face p r o f i l e s  a r e  not  computed. 

FLOOD ZONES 

Apache Junct ion  i s  located on an a l l u v i a l  fan,  t he re fo re  the  spec ia l  
f l o o d  insurance zone o f  AFI has been assigned. 



TABLE 1 .  SUMMARY OF DISCHARGES 

APACHE JUNCT I ON 

I I . D .  DRAINAGE AREA PEAK Dl SCHARGES 

* NUMBER square m i l e s  10-Year 50 Year 100 Year 

I 

I 
: See Dra inage Area Map 

707 1362 1677 

824 1584 1951 

93 1 l ROO 22 19 





TABLE 1 .  SUMMARY OF DISCHARGES 

APACHE JUNCTl ON 

1 I . D .  DRAINAGE AREA PEAK DISCHARGES 

I 
* NUMBER square mi les 10-Year 50 Year 100 Year 

I 
:+ See Drainage Area Map 

1000 

1025 

83 1 

958 

1320 

1362 

1584 

l ROO 



UNINCORPORATED AREA OF MARiCOPA COUNTY 

ARIZONA CANAL 

AREA STUDIED 

The Arizona Canal i s  an i r r i g a t i o n  canal under the  j u r i s d i c t i o n  o f  t h e  
S a l t  River  Water Users Associat ion.  The canal has a capaci ty  o f  800 c fs  
and prov ides l i m i t e d  f l o o d  c o n t r o l  by i n t e r c e p t i n g  low f lows.  Larger 
f l o o d  flows e i t h e r  break the  canal d i r e c t l y  o r  cause f l o w  t o  pond and 
be d i v e r t e d  along the  canal bank. The canal was analyzed from 67th Avenue 
t o  Skunk Creek. 

HYDROLOGY 

The S . C . S .  TR-20 Computer Program f o r  hydrology was used t o  determine 
f l o o d  peaks and volumes. A peak discharge o f  1220 c f s  w i t h  an associated 
volume o f  410 acre  feet  was computed f o r  the  100-year storm. 

The h y d r a u l i c  analyses was based upon d e t a i l e d  topographic mapping - 
200 sca le  w i t h  4 f o o t  contour i n t e r v a l s .  Cross-sections were taken 
perpendicular  t o  the canal banks, f l o o d  hazardareaswere then determined 
by p r o j e c t i n g  top  o f  canal banks t o  upstream na tu ra l  ground. The canal 
banks do no t  p rov ide  permanent r e t e n t i o n  f o r  storm f lows but  ra the r  
d i v e r t  storm f lows a long i t s  bank. A downstream f l ood ing  hazara due t o  
p o t e n t i a l  breaks i n  the  canal levees was analyzed f o r  canal banks 
exceeding two f e e t  i n  he igh t .  This  ana lys is  consis ted o f  a de terminat ion  
o f  the  d is tance requ i red  f o r  f l o w  through a break i n  the canal bank t o  
spread and be reduced t o  one f o o t  i n  depth. This  ana lys is  i s  based on 
the  f o l l o w i n g  assu~nptions: 

1 .  A canal breach can occur  a t  any po in t .  

2. The w i d t h  of t h e  break i n  t h e  canal bank would be from 50 t o  100 fee t .  

3. From t h e  break i n  the  canal bank, f l o o d  waters would spread a t  a 
t h e o r e t i c a l  45" angle from the  canal bank. 

4. Downstream sec t i on  where f l ow  i s  t o  be reduced t o  one f o o t  i n  depth 
i s  analyzed by Manning's equat ion us ing an "n" value o f  .08 f o r  
developed cond i t ions .  

5. The peak discharge t o  be analyzed a t  a p o t e n t i a l  canal break was the  
maximum canal capac i ty  o r  the  concent ra t ion  o f  peak f lows from r u n o f f  
i n  the  watershed, whichever i s  g rea ter .  As a r e s u l t  o f  t h i s  ana lys is ,  



a fami ly  o f  curves was developed t o  o b t a i n  the  d is tance required 
f o r  the  f low t o  be reduced t o  one f o o t  i n  depth w i t h  the  height  o f  
the  canal bank and the discharge a t  the  p o i n t  o f  the break. The 
r e s u l t i n g  f l o o d  hazard areas below the banks o f  the Arizona Canal i s  
shown on the  accompanying work maps. 

FLOODING ZONES 

The shal low f l ood ing  zones were computed f o r  Arizona Canal, Zone A02 
and Zone A03. Zone B f o r  areas outs ide  o f  the  A0 Zones. 



UNINCORPORATED COMMUNITY OF CAVE CREEK 

CAVE CREEK WASH AND 6 TRIBUTARIES 

I 
I 
I 

AREA STIJDI ED 

I 
-- 

Cave Creek Wash and i t ' s  numerous t r i b u t a r i e s  d r a i n  a mountainous area o f  
127 square mi les .  The fo l l ow ing  washes were s tud ied  i n  d e t a i l ;  Cave 

I Creek Wash, W i l y w  Springs Wash, O c o t i l l o  Wash, Rowe Wash, Galloway Wash, 
Grapevine ~ a s h f ~ ~ n d o r a  H i  1 I s  Wash, aR8-ltRtrmaffmhmsh-amKox.m-3 
P. The area s tud ied  i s  upstream o f  the  

I 
proposed Cave But tes Dam and the  e x i s t i n g  Cave Creek Dam. There are  no 
major f l o o d  c o n t r o l  s t ruc tu res  w i t h i n  the  i nves t i ga ted  drainage area. Cave 
Creek Wash i s  the  main wash, i t  f lows i n  a southwest d i r e c t i o n  over t e r r a i n  
s lop ing  a t  0.9%. 

I 
HYDROLOGY 

e Hydrology was performed through the  use o f  S o i l  Conservation Services 
Computer Program TR-20. Flood peaks f o r  t h e  var ious  areas a r e  presented 

I 
i n  Table 1 .  

HYDRAULICS 

I Water sur face p r o f i l e s  were computed f o r  Cave Creek Wash and s i x  t r i b u t a r i e s  
us ing the U.S. Army Corps o f  Engineers computer program HFC-2. F loodp la in  

C 
de l i nea t i ons  were computed f o r  10, 50, 100 and 500-year f l ood ing .  Because 
o f  excessive stream v e l o c i t i e s ,  a floodway was acceptable f o r  o n l y  the  
lower p o r t i o n  o f  Cave Creek Wash from Sec. 29.00 - 32.66. The floodway 
was ca l cu la ted  us ing equal l oss  o f  conveyance on each s ide  w i t h  a maximum 

t one f o o t  r i s e  i n  water surface. Manning's "n" values were determined t o  
range from .020 t o  .045 f o r  the channel and .020 t o  .052 f o r  overbanks. 
F i e l d  i nves t i ga t i ons  produced the  "n" values. I n i t i a l  computer runs i nd i ca ted  

I s u p e r c r i t i c a l  f low. Some washes were producing a c r i t i c a l  depth a t  every 
sec t ion .  This  c o n d i t i o n  was discussed by Harris-Toups w i t h  Maricopa County 
and FIA. I t  was agreed upon t h a t  s u p e r c r i t i c a l  f l o w  does no t  e f f e c t i v e l y  
represent the  h y d r a u l i c  f l o w  cond i t i ons  o f  t h i s  area. Computer models 

1 w u l d  r e f l e c t  s u b c r i t i c a l  f lows w i t h  s t a r t i n g  water sur face e leva t i ons  
r e f l e c t i n g  the  s lope area method. 

8 FLOOD ZONES 

1 Flood zones were determined t o  be A2, A3, Ah, A5, D and Zone B. 

I 
I 
I 



CAVE CREEK WASH AN0 TRIBUTARIES 

TABLE 1 SUMMARY OF DISCHARGES 

DRA l NAGE AREA 
FLOODING SOURCE & LOCATION (Square Mi les)  

Cave Creek Wash below Carefree 
Highway. 

Cave Creek Wash above Carefree 
Highway 

Cave Creek Wash a t  i n t e r s e c t i o n  115.14 
w i t h  Andora H i l l s  Wash 

Cave Creek Wash above i n t e r s e c t i o n  80.28 
w i t h  Wil low Springs Wash 

I Wil low Springs Wash above conf luence 5.03 
w i t h  Cave Creek Wash 

F Wi l low Springs Wash, 0.70 r i v e r  4.83 
m i les  above conf luence w i t h  Cave 
Creek Wash 

I G Wi l low Springs Wash, 0.80 r i v e r  m i l es  3.10 
above confluence w i t h  Cave Creek Wash 

H Ocot i  l l o  Wash near i n t e r s e c t i o n  o f  2.84 
Rockaway H i l l s  Dr ive  and Fleming 
Springs Road 

I O c o t i l l o  Wash above conf luence w i t h  3-75 
Cave Creek Wash 

PEAK DISCHARGES (CFS) 
10-Year 50-Year 100-Year 500-Year 

^ See Locat ion Map 
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TABLE 1 SUMMARY OF D l  SCHARGES (Continued) 

DRAINAGE AREA PEAK D I  SCHARGES (CFS) 
" 1  .D. - FLOODING SOURCE & LOCATION (Square Mi les)  10-Year 50-Year 100-Year 500-Year 

J Andora H i l l s  Wash above conf luence 2.75 1,450 2,275 2,585 3,550 
w i t h  Cave Creek Wash 

K Andora H i l l s  Wash above School 
House Road 

L Andora H i l l s  Wash below 
Scot tsdale Road 

Rowe Wash above confluence w i t h  
Galloway Wash 

Rowe Wash, 2.5 r i v e r  mi les  above 
confluence w i t h  Galloway Wash 

Galloway Wash, 0.21 r i v e r  mi les  20.86 
above confluence w i t h  Cave Creek Wash 

Galloway Wash a t  i n t e r s e c t i o n  w i t h  20.47 
Spur Cross Road 

Galloway Wash, above confluence w i t h  14.98 
Rowe Wash 

Galloway Wash, a t  i n t e r s e c t i o n  w i t h  14.55 
Grapevine Wash 

S Galioway Wash, 1.37 r i v e r  mi les  .35 170 285 330 485 
above confluence w i t h  Grapevine Wash. 

" See Locat ion Map 





UNINCORPORATED AREA OF MARICOPA COUNTY 

GRAND CANAL 

AREA STUDIED 

The Grand Canal i s  an i r r i g a t i o n  canal under the  j u r i s d i c t i o n  o f  the  Sa l t  
River  Water Users Assoc ia t ion .  The canal has a capac i ty  o f  600 c f s  and 
provides l i m i t e d  f l o o d  c o n t r o l  by i n t e r c e p t i n g  low f lows.  Larger f l o o d  
f lows e i t h e r  break the  canal d i r e c t l y  o r  cause f l ow  t o  pond and be d i v e r t e d  
along the  canal bank. The c a t ~ a l  was analyzed from Car~ielback Road t o  Bethany 
Home Road. 

HYDROLOGY 

The S . C . S .  TR-20 Computer Program f o r  hydrology was used t o  determine f l o o d  
peaks and volumes. A peak discharge o f  5200 cFs w i t h  an associated volume 
o f  2800 acre f e e t  was computed f o r  the 100-year storm. 

HYDRAULICS 

The h y d r a u l i c  analyses was based upon d e t a i l e d  topographic mapping - 400 
scale w i t h  4 f o o t  contour  i n t e r v a l s .  Flood hazard areas were determined by 
p r o j e c t i n g  top  o f  canal banks t o  upstream na tu ra l  ground. A zone des ignat ion  
was then based on average depth o f  water .  The canal banks do no t  p rov ide  
permanent r e t e n t i o n  f o r  storm f lows but  r a t h e r  d i v e r t  storm Flows along i t s  
bank. Based on the canal being one foo t  above grade, i t  was determined t h a t  
there  w i l l  be no spec ia l  f l o o d  hazard on the  downstream s ide  o f  Grand Canal 
between Camelback Road and Bethany Home Road. 

FLOODING ZONES -- 
A zone o f  A01 was determined f o r  the upstream segment o f  Grand Canal. A 
B Zone was determined f o r  the downstream segment o f  Grand Canal. 



UNINCORPORATED MARICDPA COUNTY 

LIZARD ACRES WASH 

AREA STUDIED 

L i za rd  Acres Wash i s  approximately 20 mi les  Northwest o f  Phoenix. Approx- 

imate ly  two m i les  o f  L i z a r d  Acres Wash was s tud ied  i n  d e t a i l .  The 

drainage area c o n t r i b u t i n g  t o  the study reach i s  composed o f  8.4 

square mi les .  The watershed slopes genera l l y  t o  the Southeast a t  

0.6%. Major s t ruc tu res  i n  the area are  the  McMicken Dam o u t l e t  channel 

and the channel located n o r t h  o f  Deer Va l ley  Road. The McMicken Dam 

was designed t o  c o n t r o l  runof f  from 238 square mi les  

w i t h  an i n i t i a l  s torage capaci ty  o f  19,300 acre f e e t  when constructed 

by the Corps o f  Engineers i n  1956. No recent surveys f o r  storage 

capac i ty  have been undertaken. The dam serves as a b a r r i e r  t o  f l ood -  

waters North o f  the  s t r u c t u r e .  Present development i s  sparse a l though 

there  e x i s t s  h igh  r e s i d e n t i a l  growth p o t e n t i a l  because o f  the areas 

nearness t o  the  Town o f  Surpr ise  and the  community o f  Sun C i t y .  

HYDROLOGY 

Hydrologic  determinat ions o f  t h e  10, 50 and 100 year discharges f o r  

L i za rd  Acres Wash were computed by use o f  the  S o i l  Conservation Serv ice 

Computer Progranr TR-20. The 500 year discharge was der ived us ing a 

Gumbol p l o t .  Peak discharges and drainage areas are  g iven i n  Table I. 

HYDRAULICS 

The Corps o f  Engineers HEC-2 computer program was used t o  determine 

water sur face p r o f i l e s .  Manning's "n" values were determined by f i e l d  

inspect ion  and range from 0.034 t o  0.070 f o r  the overbanks. Normal 

depth was used f o r  t h e  s t a r t i n g  water surface e levat ions .  The floodway 



UNINCORPORATED MARICOPA COUNTY 

LIZARD ACRES WASH 

HYDRAULICS (con' t )  

was determined by equal conveyance reduct ion.  Due t o  the  f l a t n e s s  o f  

the  dra inageareas,  lands ou ts ide  o f  def ined f l ow  paths cause l oca l  

r a i n f a l l  t o  r u n o f f  i n  sheet f l ow  pat te rns .  Because o f  manmade features 

and l o c a l  depressions t h i s  land i s  capable o f  f l o o d i n g  t o  a depth o f  

1.0 foo t  o r  less from loca l  r a i n f a l l .  Therefore, a l l  areas ou ts ide  o f  

the  100 year f l o o d  d e l i n e a t i o n  have been designated as Zone B .  

FLOODING ZONES 

Flood zones were determined t o  be A3 and B. 



LIZARD ACRES WASH 

TABLE 1. SUMMARY OF DISCHARGES 

LOCAT l ON 

E l  Mirage Road, 1/4 m i l e  
South o f  B e l l  Road 

South o f  B e l l  Road, 1/4 m i l e  
East o f  Dysart Road 

Near B e l l  Road, ! /4  m i l e  
East o f  Dysart Road 

DRAINAGE AREA 
Square m i les  

PEAK DISCHARGES (cfs) 
10-year 50-year 100-year 500-year 



UNINCORPORATED COMMUNITY OF MORRISTOWN 

AREA STUDIED 

L i t t l e  San Domingo Wash i s  a w e l l  def ined wash w i t h  deep s ide  w a l l s  
which convey water i n  a southwest d i r e c t i o n  over average ground slopes 
o f  1 % .  The wash d ra ins  6.2 square m i les  o f  deser t  highlands. U.S. 
Route 89 i s  the  o n l y  major s t r u c t u r e  i n  the  study area, Route 89 crosses 
L i t t l e  San Domingo Wash w i t h  4-10 f o o t  wide by 7 f o o t  h igh  box c u l v e r t s .  
The c ross ing  i s  located n o r t h  o f  Morr istown which cons i s t s  o f  smal l  
houses and mobi le  homes. 

HYDROLOGY 

Hydrology was performed by use o f  S o i l  Conservation Services Computer 
Program TR-20. Flood peaks f o r  the var ious  areas a r e  presented i n  
Table 1. 

HYDRAULICS 

A backwater ana lys i s  was performed us ing  HEC-2. Based on hazardous 
h igh  v e l o c i t e s  a floodway was no t  computed f o r  San Domingo Wash. 
S t a r r i n g  water sur face e leva t i ons  were determined from a c u l v e r t  ana lys is .  
Manning's "n" values were chosen from f i e l d  inspect ions  and determined 
t o  be 0.03 f o r  the channel and 0.04 f o r  the  overbanks. 

FLOOD ZONES 

The e n t i r e  reach was found t o  be w i t h i n  a f l o o d  zone; t h a t  zone being A3. 
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MORRISTOWN 

TABLE 1 .  SUMMARY OF DISCHARGES 

LOCAT l ON 

L i t t l e  San Oomingo Wash 
a t  U.S. Route 89 

DRAINAGE AREA PEAK DISCHARGES (cfs) 
Square m i l e s  10-year 50-year 100-year 500-year 



UNINCORPORATED AREA OF MARICOPA COUNTY 

SKUNK CREEK 

AREA STUDIED 

The Skunk Creek Flood Insurance Study inc ludes 8.8 m i les  o f  d e t a i l  study 
located n o r t h  o f  the  Carefree Highway. The Carefree Highway crosses 
Skunk Creek 16.7 r i v e r  m i l es  upstream o f  i t ' s  conf luence w i t h  New River  
and 24 m i les  n o r t h  o f  downtown Phoenix. The sec t i on  o f  Skunk Creek 
being s tud ied  f lows from n o r t h  t o  south a t  an average one percent slope 
i n  a we l l -de f i ned  wash which e x h i b i t s  a l i m i t e d  amount o f  b ra id ing .  

HYDROLOGY 

Hydrologic  determinat ions o f  10, 50 and 100-year discharges f o r  t h e  Skunk 
Creek drainage area were obta ined by use o f  t h e  S o i l  Conservation Serv ice 
Computer Program TR-20. The 500-year discharges were obta ined from a 
Gumbol P l o t .  Drainage area s i z e  and peak discharges f o r  se lected concen- 
t r a t i o n  p o i n t s  along Sku k Creek are  g iven i n  Table 1 .  Hydrologic  
computations were c o n t i  n! d south o f  the  study area t o  Deer Va l ley  Road 
so t h a t  the  discharges a t  t h i s  l o c a t i o n  cou ld  be compared w i t h  the 1976 
study a t  t h i s  l o c a t i o n  by the Corps o f  Engineers. The discharges were 
found t o  be i n  c l o s e  agreement. 

HYDRAULICS 

De ta i l ed  topographic maps were prepared f o r  t h e  study area having a 
sca le  o f  I" = 400' and a contour i n t e r v a l  o f  4 ' .  Cross-sections were 
selected a t  regu la r  i n t e r v a l s  a long Skunk Creek. The Corps o f  Engineers 
Computer Program HEC-2 was used t o  compute the  water sur face p r o f i l e s .  
There are  no br idges o r  drainage s t ruc tu res  located i n  the  study area. 
S t a r t i n g  water sur face e leva t i ons  were computed by the slope area method. 
The "n" values vary from .035 t o  .050 f o r  the  channel and from .045 
t o  .050 f o r  t h e  overbanks. The "n" values a r e  r e l a t i v e l y  h igh  i n  
some areas because o f  the  dens i t y  o f  es tab l ished vegeta t ion  c o n s i s t i n g  
o f  Palo Verde Trees, Ironwood and Creosote Bushes and Cactus o f  var ious  
v a r i e t i e s .  A l l  "n" values were determined by f i e l d  i nves t i ga t i ons .  

FLOODING ZONES 

Flood zones were determined t o  be A3, B and D. 



SKUNK CREEK 

TABLE 1 .  SUMMARY OF DISCHARGES 

DRAINAGE AREA PEAK D l  SCHARGE 
LOCAT I ON ( S q . ~ i . )  10-Year 50-Year 100-Year 500-Year 

SKUNK CREEK 

a t  Caref ree Highway 49.7 14,600 21,400 31,300 40,800 

a t  Rodger Creek 41 .OO 13,100 19,100 28,100 36,000 

a t  C l i n e  Creek 33.08 11,100 16,200 23,800 30,000 

a t  Tejon D r i v e  16.86 5,870 8,590 12,600 16,000 

a t  Z o r r i l l o  D r i v e  11.06 4,390 6,400 9,390 ll,?OO 

a t  New R iver  Road 8.02 3,370 4,910 7,200 9,200 

a t  Upper Study L i m i t  2.83 1,730 2,500 3,650 4,600 



UNINCORPORATED COMMUNITY OF THEBA 

AREA STUDIED 

Theba i s  loca ted  n i n e  milfips west o f  G i l a  Bend, Arizona, on l n t e r s t a t e  8. 
The surrounding developments are  s t r i c t l y  a g r i c u l t u r a l  and r e l a t e d  
i n te res ts .  The community i s  made up o f  about 15 residences, w i t h  major 
b u i l d i n g s  l i m i t e d  t o  a general s to re ,  an elementary school,  a  co t ton  
g in ,  a machine shop and an equipment yard. Major fea tures  i n  the  
area are  the  Southern P a c i f i c  Ra i l road,  l n t e r s t a t e  Highway 8 and t h e  
G i l a  Bend Canal. 

HYDROLOGY 

The drainage area c o n t r i b u t i n g  r u n o f f  t o  the  study reach i s  16 square 
m i les  o f  a l l u v i a l  fan and r u n o f f  from the  100 year f l o o d  w i l l  be impeded 
by the  r a i l r o a d  embankment and the banks o f  the G i l a  Bend Canal. The 
est imated volume o f  r u n o f f  i s  2,100 acre- fee t  w i t h  a t o t a l  peak d i s -  
charge o f  2,880 c f s  f o r  the  100 year  event. Peak volume i s  From a 
24 hour storm and peak r u n o f f  occurs from a 3 hour storm (S.C.S. Method: 
Pa r t  11). 

HYDRAULICS 

The maximum a v a i l a b l e  volume o f  s torage behind the  r a i l r o a d  and the  
canal i s  450 ac re - fee t ,  t he re fo re  over topping w i l l  occur. The f l o o d i n g  
l i m i t s  due t o  ponding behind the  banks was determined by p r o j e c t i n g  the  
average he igh t  o f  embankment, less  one f o o t  t o  a l l o w  f o r  shal low f l o o d i n g  
less than one f o o t  i n  depth (Zone B). 

Since the  canal banks may be overtopped, a f l o o d i n g  hazard e x i s t s  
downslope from p o t e n t i a l  canal breaches. By us ing  Mannings Equation 
and an est imated peak discharge the  d is tance requ i red  f o r  the  f l o w  t o  
spread a t  45 degree angles and be reduced t o  one f o o t  i n  depth was 
ca lcu la ted .  

FLOOD ZONES 

The r e s u l t i n g  spec ia l  f l o o d  hazard areas are  shown as A02 Zones 
and average depths o f  f l o o d i n g  are  ind ica ted .  Runoff w i l l  gene ra l l y  
occur i n  sheet f l o w  fash ion  w i t h  average depth less  than one f o o t ;  
hence the  general area i s  designated Zone B. 



UNINCORPORATED AREA OF MARICOPA COUNTY 

MOCKINGBIRD WASH - VICINITY OF WICKENBURG 

AREA STUDIED 

Mockingbird Wash, a t r i b u t a r y  of the  Hassayampa River ,  i s  located 
approximately 2 m i l es  southeast o f  Wickenburg. The wash i s  w e l l  de f ined 
w i t h  steep s i d e  wa l ls .  Mockingbird Wash d ra ins  seven square m i les  o f  
deser t  h ighland i n  a southwest d i r e c t i o n  over an average s lope o f  2.3 
percent.  U.S. Route 60 crosses the  wash w i t h  two 20' x 6 '  box cu l ve r t s .  
There i s  development upstream o f  Route 60, p a r t i c u l a r l y  i n  the  western 
p o r t i o n  o f  the  wash. Th is  development cons i s t s  o f  r e s i d e n t i a l  homes. 

HYDROLOGY 

Hydrology was performed through the use o f  S o i l  Conservation Services 
Computer Program TR-20. Flood peaks a r e  presented i n  Table 1. 

HYDRAULICS 

A backwater ana lys i s  was performed us ing  HEC-2. Manning's "n" va 1 ues 
were chosen from f i e l d  i n v e s t i g a t i o n ,  and determined t o  range from 
0.030 t o  0.037 f o r  the  channel and 0.035 t o  0.042 f o r  t h e  overbank 
areas. S t a r t i n g  water sur face e leva t i ons  a r e  based on a c u l v e r t  
ana lys is .  A floodway was no t  computed because o f  the  excessively  h igh  
v e l o c i t i e s  encountered. There e x i s t s  two sec t ions  downstream j u s t  
before the highway where the ENDST does no t  match the de l i nea t i on .  
It was determined t h a t  a breakout o r  d i v i d e  f l o w  c o n d i t i o n  w i l l  e x i s t  
upstream o f  t h i s  area. The breakout water w i l l  s tay  i n  t h i s  overbank 
area and not  r e t u r n  t o  the  designated channel area. Thus the  reason 
f o r  the d e l i n e a t i o n  along the  western border. 

FLOOD ZONES 

Flood zones were determined t o  be A2 and A7.. 



MOCKING61 RO WASH 

TABLE 1. SUMMARY OF DISCHARGES 

LOCAT l ON 

Mockingbird Wash a t  
U.S. Route 60 

3210 Upstream o f  U.S. 
Route 60 

DRAINAGE AREA PEAK DISCHARGES Ccfs) 
Square m i les  -10-year 50-year 100-year 500-year 

6.87 2750 4040 5060 7400 

5.11 2079 3056 3830 6000 



UNINCORPORATED AREA OF MARICOPA COUNTY 

POWDER HOUSE WASH - VICINITY OF WICKENBURG 

AREA STUDIED 

Powder House Wash, a t r i b u t a r y  o f  the Hassayampa River ,  passes through 
a p o r t i o n  o f  the  Town o f  Wickenburg be fore  d ischarg ing  i n t o  t h e  Hassayampa 
River .  The wash d ra ins  two square m i les  of deser t  highlands. The wash 
i s  w e l l  de f ined and c a r r i e s  f lows i n  a southwest d i r e c t i o n  over an 
average s lope o f  2.2 percent .  There e x i s t s  a l i m i t e d  amount o f  r e s i d e n t i a l  
development i n  the downstream area o f  the  study. 

HYDROLOGY 

Floodpeaks were reviewed and accepted from the  Corps o f  Engineers 
1965 repo r t  t i t l e d  FLOODPLAIN INFORMATION STUDY FOR MARICOPA COUNTY, AZ. ,  
VOLUME I V ,  WICKENBURG REPORT. Flood peaks a r e  presented i n  Table 1 .  
The 50 and 100-year peak f lows were obta ined from p l a t e  5 o f  the  above 
r e p o r t  and the  10 and 500-year peak f lows were obta ined us ing a Gumbol 
p l o t .  

HYDRAULICS 

A backwater ana lys i s  was performed us ing  computer program HEC-2. 
Roughness c o e f f i c i e n t  ("n" values) were determined from a f i e l d  i nves t -  
i g a t i o n .  A value o f  0.03 was assigned t o  the channel, w h i l e  0.035 
was assigned t o  the  overbank areas. S t a r t i n g  water sur face e leva t i ons  
were determined by the s lope area method. A floodway was no t  computed 
fo r  the  upper p o r t i o n  o f  the wash, due t o  h igh  f l o w  v e l o c i t i e s .  

FLOOD ZONES 

The e n t i r e  wash was found t o  be w i t h i n  Zone A 4 .  



DRAINAGE AREA PEAK Dl SCHARGES (cfs) 
Square m i l e s  -10-year 50-year 100-year 500-year 

I - - - 0 -  
1 

POWER HOUSE WASH 

TABLE 1 .  SUMMARY OF DISCHARGES 

LOCAT 1 ON 

Power House Wash 1690 
f e e t  above confluence 
w i t h  Hassayampa R i v e r  

. 

i b 



UNINCORPORATED COMMUNITY OF WITTMAN 

AREA STUDIED 

The unincorporated community o f  Wittman i s  located approximately 25 
m i les  northwest o f  Phoenix on U.S. Highway 60, 70 & 89. The drainage 
area a f f e c t i n g  the  f l o o d  insurance study f o r  the Wittman area 
cons is ts  o f  8.63 square mi les .  The r u n o f f  f lows i n  a souther ly  
d i r e c t i o n  w i t h  an approximate s lope o f  1.2 percent.  Major s t ruc tu res  
i n  the  area are  the  Atchison Topeka and Santa Fe Rai l road,  and U.S. 
Highway 60, 70 & 89, which run para1 l e l  t o  each o the r  i n  a nor th -  
west d i r e c t i o n  through Wittman. 

HYDROLOGY 

Hydrologic  determinat ion o f  the  10, 50 and 100-year discharges f o r  
the  drainage area a f f e c t i n g  the Wittman area were obta ined by use o f  
t h e  S o i l  Conservation Serv ice Computer Program TR-20. This data 
a l lowed the  500 year  discharge magnitude t o  be obta ined from a 
Gumbel p l o t ,  which i s  a p l o t  o f  discharges versus recurrence i n t e r v a l s .  
Peak discharges and drainage areas a r e  g iven i n  Table 1 .  The areas 
ou ts ide  the I 0 0  year f l o o d p l a i n  (generated from backwater ana lys i s )  
were determined t o  be sub jec t  t o  shal low f l o o d i n g  o f  one f o o t  o r  
less ,  there fore ,  there  i s  no separat ion between t h i s  c o n d i t i o n  and 
the  500 year f l o o d p l a i n  from the backwater ana lys is .  

HYDRAULICS 

The Corps o f  Engineers HEC-2 computer program was used t o  determine 
water sur face p r o f i l e s .  Manning's "n" values were determined t o  
be 0.035 f o r  overbank f l ow  and .033 f o r  channel f l ow  by f i e l d  
inspect ion.  The backwater causing e f f e c t s  o f  the  highway and r a i l r o a d  
br idges were taken i n t o  account i n  the  backwater ana lys is .  S t a r t i n g  
water e leva t i ons  were determined by the  s lope area method and a 
computed highwater o f  the highway br idge.  A floodway was no t  computed 
because o f  excessive v e l o c i t i e s  above Center S t ree t  and d i v ided  f l ow  
below Center S t r e e t .  

FLOODING ZONES 

Flood zones were determined t o  be A2 and B. 



W l TTMAN 

TABLE 1 .  SUMMARY OF DISCHARGES 

LOCAT l ON 

ATESF R a i l r o a d ,  1 / 4  m i l e  
E a s t  of C e n t e r  S t r e e t  

DRAINAGE AREA PEAK DISCHARGES (cfs)  
S q u a r e  m i l e s  1 0 - y e a r  5 0 - y e a r  1 0 0 - y e a r  5 0 0 - y e a r  



FLOODING SOURCE FLOODWAY BASE FLOOD 
WATER SURFACE ELEVATION 

WIDTH 
SECTION MEAN WITH 

CROSS SECTION DISTANCE AREA 
IFT.1 

OlFFERENCE VELOCITY FLOOOWAY FLOOOWAY 
1SQ FT.1 .. (F.P.S.1 IM.S.L.1 (M.S.L.1 (FT.1 

I 
- 

. . 

A 5,54 . 2 2 Y  15'71 9 . 5  2'1523 2157.3 0.0 

‘3 5.76 / d 3 u  5350 2.6 2 / 6 A  i 2 1-39) 6 d, 5- 
C d l4 /loo 2824 go 2/62,< 2j61.L /. 0 

D 6.95 / 0a3 3666 3.8 2167.Y' 2 / 6 d . 8  0.6 

E 6. B/ 1343 484B 2.?, 21 YO./ 2/6?2 0.9 

F 711 /&SO 2953 !47 2173.0 
2172.7 -?3 

i 
I 

1'. FLOODWAY TERMINATED BELOW T H I S  SECTION . 
2. M I L E S  INCREASING UPSTREAM 

Fsdnal lmurnnca Administration F L O O D W A Y  D A T A  
I M A R  1 C O P A  COUNTY,  AZ. 

AGUILA GRASS WASH 



- 
I 

i 
FL0001NG SOURCE FLOODWAY BASE FLOOD 

WATER SURFACE ELEVATION 
1 

Wl DTH 
SECTION MEAN WITH WITHOUT I 

CROSS SECTION DISTANCE' AREA VELOCITY FLOODWAY FLOOOWAY OIFFERENCE 
IFT.) I S Q  FT.) IF.P.S.) tM.S.L.1 (M.S.L.1 WT.1 

! 

A 29.00 . 45 0 3098 11. 9 J833.3 /833.3 0,O i 

B 1 ! 
29.19 496 2 8 9 2  12.7 18qj.I /8  L//. / 0.0 

C 
I 

29.39 551 43 I(: t?. 5 $ 9  /848.6 /+ 0 i 
I 

0. 29.57 5 3 0  2 779 12.Y / 8-59, o /85p.a 0.0 
j 
! 

E 
! 

29.76 ' 53 5 30LY 12.0 1 $,&. 3 8 . 2  0.1 

,F 2"7 73 520 G 6 3  l?. 2 /k59./, /8k8..3 6.7 
i 
i 

G 29.74 530 43 70 24 / B y ,  6 $ 9 .  4.7 

H 2 9.89 46  3 3355 //,O /8?0, y /51?. 6 0,'9 

I 2 7.94 7 9  / Y69.3 7.7 13 75. 7 /87x 2 oe.j i I 
J 733 33.25-3 id.4 /98:> .2 /833.2 3.6 ' 

K 32.33 ' 3 7 7  3233 // L- la?/: 7 /t??/.7 0.2 - 
I 

.-. 

I 
L -..>. -; :I . 327 2574 j 5..g /7d9. f 1 9 ~ 9 , ?  0.4 

+ 
, ' M I L E S _ ~ ~ O V E ~ ~ ~ ~  C O N F L U E N C E  WITH SALT RIViZR 

Federal Imuranca Administration F L O O D W A Y  D A T A  
MARICOPA COUNTY, AZ. 



MARlcoPA C O U N T Y ,  AZ. 



I 
I 
I - 

1 
I 

FLOOOING SOURCE FLDODWAY BASE FLOOD 
WATER SURFACE ELEVATION 

i 
CROSS SECTION 

1 \ 

1/93. Y a a 

1 'MILES . A B O V E  . MBW CONFL U E N C E  VJ I T X  AGUA Fn?/A RIVER 
1 

- - -- - . . 

MARlCOPA COUNTY 





FLOODING SOURCE 
1 FLOODWAY 

BASE FLOOD 
- WATER SURFACE ELEVATION 

I WIDTH SECTION MEAN WITH 
CROSS SECTION DISTANCE AREA ' W'THOuT DIFFERENCE 

(FT.1 VELOCITY FLOOOWAY FLOOOWAY 
(SO FT.1 IF.P.S.1 (M.S.L.1 [M.S.L.) (FT.1 

I 
A /6.6 9 7/0 2811 1 /A / /67E,,6 1678.8 0.0 

- 

. . 

B 16.87 9M 3/67 97 /6?0.7 ; j695.l 0.6 

C I I i 7. /O 949 3 ?5i3 7.9 l701.7 1701.7 I ,  5 
I 

D I 17.30 g 70 3z2Y 7 7 / 712. 4 / 7 /LB  06 
I 

E / 7.56 95P 4 982 6.3 1772.5 1721.8 5.7 

F I? .  78 809 3083 i0.2 1 1'73 1.0 / 731.5 0.0 

G I 4,06 610 !//a9 ' .  76 /7u%3 / 7.~3.5 0.5 

I 

N I 13.39 ; 910 , 3851 , 8.2 1 75q.2 1 759.2 a. 0 
I 

1. I 18.72 770 i yo37 , 76 ; 1769.4 j /74?.5 1 
I 

' 0.q 
I I I 

I I i . ! . 
J I S .  95 ,, : : 794 2 8 ~ ; ~  ! 9.8 j 1 ,790.7 , 1780.6 a,/ 

I ; i I i . i 
I 

K j I 
i7.16 ; 690 , 4/09 ' 9 i t790.4 i / ~ P O . Y  , 0.2 i , i ; I ! 

I i i9.38 
' L . . .- . . . 700 253s ' . - i / . j .  I /8&0 /3@. 8 6.0 - 

' H I L E S  A ~ o v E  C N r C L U E N c E  WITM NEW e1VE.8 
-- 





i 

I 
. . 

1 FLOODING SOURCE F LOODWAY BASE FLOOD 
I 1 WATER SURFACE ELEVATION 
I 
1 WIDTH 

SECTION 
CROSS SECTION 

MEAN WITH 

1 
DISTANCE I 

1FT.I 
AREA 

WITHOUT 
DIFFERENCE VELOCITY FLOOOWAY FLOOOWAY 

I 
ISQ FT.1 (F.P.S.1 (M.S.L.1 (M.S.L.I IFT.1 

I w 2 2 . 2 5  824' 3535 7.5' / 9Yd. g / 9%. i/ 0. ./ 
. . 

i x 22~. 62 73 0 2606 7, / /963.2 1 /743,2 9.0 

i Y I I 22. Ql LOO 3137 Zd  1973.9 j 972.8 0. d 
i , 

Z I 23.09 63 0 2 958 d, 0 / Y 8+!5 i9&2 L3.3 
I 1 AA 23.42 420 2 2 ~ 5 ,  /5. d 2002.A 2002.0 0.6 

I 
i AB 23.72 460 222s 5.7 zot7.3 24/20 0.3 

he 23.78 2 i0 ,'3 ?&' /Ld ; 7 ~ ~ , 7  $022.7 .04 6 
I I 

AD ! 2Y.JI ' 450 i / 9 8 ?  L. 3 2 ~ 3 ~ 3 . 7  0.5 
i ! 

I 24.55 3q0 / 3 2 d ,  i 2 3 $  2 5 2  ! 2nLgg G.q A E I , 
I 

! I i i 
! ! 24,73 2 :; .9 - 3  j L,d 1 A "9. . . .' ,* 1 2 2  51. 9 

' i I 
AF ; , , I I 

I I I I I 
A 

A G  I 24,9?' ' i ; ,; 
0 , j I , i .297~,7 ' ; .17&7 i 0.0 

i i A U 2.527. 7/5 / 9/6 ;4!7" 2oS%2 2032~7 0, 9 
'MILES aaovr;r C O N F L ~ E P J C E .  WIT" NEW ,Q)V,rR 

-- 



7 
FLOOOING SOURCE FLOOOWAY BASE FLOOO 

WATER SURFACE ELEVATION 

CROSS SECTION WITHOUT 

203sl 9 2075.0 
I I 

i 

- 

F L O O D W A Y  D A T A  

I -  I UNINCORPORATED AREA I I 



I 

I 
! 

! 
; ,  
' !  

I i i 
! 

1 
1 
I 
i 
i 

I 
j 
I 

i 
I 

I 
i 
I 
! L. I 
I I 1'. STATIONS 

- 
FLOODING SOURCE 

INCRC~ 

! 

CROSS SECTION - 
A 

B 
n - 
n 
E 

F 

G 

i 2. FLOODWAY TERMINATES ABOVE iH I S  SECT l ON 

 DISTANCE^ 

)6, ?4 . . 

20.23 

2 1. BY 

2% SY 

2 . 2 . ~  

-30, ?/ 

32,.7.c/ 

FLOODWAY 

WIDTH 
IFT.1 

/3 0 

14B 

/a 

55 

BASE FLOOD 
WATER 

WITH 
FLOODWAY 

IM.S.L.1 

2 ' 0  

1207~0 

5 

20!3,?3 

2 

2699.7 

I 
2J02,s 

SECTION 
AREA 

( s a  FT.) . 
350 

2 80 

2YC/ 

183 

MEAN 
VELOCITY 

IF.P.S.I 

5-!/ 

6.9. 

2 3  

1;$,4 

SURFACE 
WITHOUT 

FLOOOWAY 
(M.S.L.1 

2070,i, 

2076.9 

20.W.5 

2037.6 

207.9 

;77,3..4 

2J02.3 

8.2 

5% 

d, i? 

ELEVATION 

DlFFERENCE 
(FT.1 

5 . 8  

0,/ 

d, 0 

0.4 

0.5 

0.1 

4.3 

~5 1 131 

70 

/%? 

/ 79 

,230 



ELEVATION DIFFERENCE= 

F L W D I N G  SOURCE 
BETWEEN 1.0% (100-YEAR) FLOOD AND 

FHF ZONE BASE FLOOD 
10% 2% 0.2% ELEVATION3 

( I&YRI  150-YR) 1500-Y9) 

AGO144 FAW 
CWNNEL 

1. FLOOD BOUNDARY AND FLOODWAY MAPS AND FLOOD INSURANCE RATE MAPS 
2. WEIGHTED AVERAGE 
3. ROUNOED TO NEAREST FOOT - SEE MAP 
4. 500 YEAR FREQUENCY NOT USED 



2. WEIGHTED AVERAGE 
3. ROUNDED T O  NEAREST FOOT - SEE MAP 
8 AILO\/IAL FAhl FLCODih)Cq; ONLY 1 A %WM AFJAL-+ZD 

~sdmt Imunaa Admlnirtntion F L O O D  I N S U R A N C E  Z O N E  DATA 
MAR\ GOPA C o c l h ~ - ~ ( ,  Az, 
U ~ ~ ~ M W W O R A ~  AREA APACHE 3L)NCTlOM 



Fdanl lmunnca Adminirurhon 

MARICOPA COOL!-T\f, AX. 
D  I N S U R A N C E  Z O N E  D A T A  

UNI UCORFORATED AREA 







Fedad ~munnm Adminiitntion FLOOD INSURANCE ZONE DATA 



Fders l  lmunnm Adminirtnt~on FLOOD INSURAHCE Z O N E  D A T A  
MAR ICDPA COUNTY, AZ, 

Uhll ~~CORPBWE D AKG LIZARD ACRE5 



ELEVATION  DIFFERENCE^ 
F L W D I N G  SOL'RCE 

BETWEEN 1.0% 1100-YEAR) FLOOD AND 
BASE FLOOD 
ELEVATION) 

1 .  FLOOD BOUNDARY AN0 FLOODWAY MAPS AND FLOOD INSURANCE RATE MAPS 
2. WEIGHTED AVERAGE 

MA RiCG PA CQCN T Y  A Z .  



ELEVATION  DIFFERENCE^ 
FLOODING SOURCE PANEL' 

BETWEEN 10% (100-YEAR) FLOOD AND 
FHF ZONE BASE FLOOD 

10% 2% 0.2% ELEVATION3 

- 

1. FLOOD BOUNDARY AND FLOODWAY MAPS AND FLOOD INSURANCE RATE MAPS 
2. WEIGHTED AVERAGE 
3. ROUNDED TO NEAREST FOOT - SEE MAP 



1 .  FLOOD BOUNDARY AND FLOODWAY MAPS AND FLOOD INSURANCE RATE MAPS 
2. WEIGHTED AVERAGE 
3. ROUNDED TO NEAREST FOOT - SEE MAP 

GWLW FLOOD\a& ;U)h)E ; DULY I K I - Y ~ A R  ~ U A A  b,r3P~qEjED 

I 

M A R  l COPA COghlTY,  &, 
UNI~JCORPORATZ~  A E S A  



i 3 .  ROUNDED TO NEAREST FOOT - SEE MAP 
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1 .  FLOOD BOUNDARY AND FLOODWAY MAPS AND FLOOO INSURANCE RATE MAPS 
2. WEIGHTED AVERAGE 

FLWDING SOLVICE 

A'lo<kt,q*,,-d W&l, 
Pe::L I 
P?,,;, 2 

PANEL' 

/4  

ELEVATION OIFFERENCE~ 

FHF 

034 
8 i 0 

BETWEEN 

10% 
(1C-YRI 

-3.7 
-.8 

ZONE 

A7 
A 2  

1.0% 1100-YEAR1 

2% 
150-YR) 

-. 9 -. 3 

- 

FLOOD A N 0  

0.2% 
1500-YR I 

/: o 
.5 

BASE FLOOD 
ELEVATION3 

Var;e, 
Varies 

i 









0.0 0.2 0.4 0.6 0.8 10 132 1.4 1.6 1.8 
STREAM DISTA NCE lnl MILES /NCREAS/MG UPsTREAM 

(SEC. /.00 = EAGLE EYE A V r , )  



STREAM DISTAhJCE IN M\LES ABOVE CONFLUEMCE WITH 5&T RIVER 
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STREAM Dl5lA)JCE IN MILES ABOVE CONFLUEE.JCE WITH CAVE CREEK 
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STREAM DISTGtJCE Iu MILES. A W / E  COMFLUEI-ICE WITH CAVE CREEK 
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5TRE,4M DISTANCE IN MILES ABOVE CONFLUENCE WlTU CAVE CREEK 
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