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FLOOD INSURANCE STUDY 
MARICOPA COUNTY,ARIZONA 

1.0 INTRODUCTION 

1.1 Purpose of Study 

The purpose of this Flood Insurance Study is to investigate the ex- 
istence and severity of flood hazards in the unincorporated areas of 
Maricopa County, Arizona, and to aid in the administration of the 
National Flood Insurance Act of 1968 and the Flood Disaster Protec- 
tion Act of 1973. Initial use of this information will be to 
convert Maricopa County to the regular program of flood insurance by 
the Federal Insurance Administration (FIA). Further use of the 
information will be made by local and regional planners in their 
efforts to promote sound land use and flood plain development. 

1.2 Coordination 

The Maricopa County Flood Control District (MCFCD) assisted in the 
selection of the areas that were studied in detail and the selec- 
tion of preliminary floodway limits. 

The Arizona Department of Transportation provided hiqhway maps used 
for the preparation of base maps covering undeveloped areas studied 
only by approximate methods. 

This study was also coordinated with the Special Studies Section of 
the Water Resoprces Division of the U. S. Geological Survey (USGS), 
Tucson, Arizona. 

On May 31, 1977, results of the study were reviewed at the final 
Consultation and Coordination Officer's (CCO) meeting, which was 
attended by residents of the county, representatives of the MCFCD, 
and the FIA. 

1.3 Authority and Acknowledgements 

The source of authority for this Flood Insurance Study is the Na- 
tional Flood Insurance Act of 1968, as amended. 

The original hydrologic and hydraulic analyses for this study were 
performed by the Los Angeles District of the U. S. Army Corps of 
Engineers (COE) for the Federal Insurance Administration, under 
Inter-Agency Agreement No. IAA-H-15-72, Project Order No. 1. Ad- 
ditional hydrologic and hydraulic analyses to determine the 100-year 



flood of the Agua Fria River, New River, and Skunk creek, were 
performed by the COE under contract to the Maricopa County Flood 
Control District. Hydrologic and hydraulic analyses for the Salt 
and Gila Rivers were performed by Harris-Toups Associates in October 
1977. The 10-year flood for the above streams and the 500-year 
flood for the Agua Fria River were computed by Dames & Moore using 
data provided by the Los Angeles COE. The delineation of approxl- 
mate flood boundaries and areas subject to sheet flooding was per- 
formed by Dames & Moore, under contract to the Federal Insurance 
Administration. Sources of data used for this delineation are 
described in Section 3.2. 

Additional funds for the revision and updating of this study were 
provided by the Flood Control District of Maricopa County. 

2.0 AREA STUDIED 

2.1 Scope of Study 

This Flood Insurance Study covers the unincorporated areas of 
Maricopa County, Arizona. Areas not included in this study are the 
incorporated Towns of Buckeye, El Mirage, Gila Bend, Gilbert, 
Goodyear, Paradise Valley, Surprise, Wickenburg, and Youngtown; the 
Cities of Chandler, Glendale, Mesa, Peoria, Phoenix, Scottsdale, 
Tempe, and Tolleson; military installations; regional, state, and 
national forests and parks; Federal and state-owned lands; Indian 
reservations; and undeveloped areas with no potential for future 
habitation. The area of study is shown on the Vicinity Map (Figure 

1). 

The following segments of major streams were studied in detail: 

1. Aqua Fria River from its confluence with the Gila River to 
river mile 24.32 (near Pinnacle Peak Road). 

2. New River from its confluence with the Agua Fria River to river 
mile 14.48 (near Pinnacle Peak Road). 

3.  Hassayampa River from river mile 40.0 to 50.15 (the county 
line). 

4. Skunk Creek from its confluence with the New River to river 
mile 16.7 (Carefree Highway). 







5. Gila River from 331st Avenue to its confluence with the Salt 

River. 

' 6. Salt River from its confluence with the Gila River to North 
Mesa Drive. 

7. Indian Bend Wash between Double Tree Ranch Road and Hatcher 
Road and between McDonald Drive and Indian Bend Road. 

Additional segments of the above streams were evaluated using ap- 
proximate methods; no notable development is foreseen within their 
flood plains. 

Flooding caused by overflow of several smaller streams and washes in 

undeveloped parts of the county and shallow flooding caused by 

ponding of runoff or by sheet flow, were also studied by approximate 
methods. 

The areas studied by detailed methods were selected with priority 

given to all known flood hazard areas, and areas of projected de- 

velopment or proposed construction for the next five years, through 
October 1982. 

Approximate methods of analysis were used to study those areas 

having low development potential and minimal flood hazards as iden- 
tified at the initiation of the study. The scope and methods ,)f 
study were proposed to and agreed upon by the FIA. 

All streams in Maricopa County, except those fed by lakes or reser- 
voirs, flow intermittently. 

2.2 Community Description 

Maricopa County, encompassing a total area of 9,233 square miles, is 
located in the south central section of Arizona and has a population 

of 968,487. The incorporated communities within the county cover an 

area in excess of 100 square miles, and an additional 3,330 square 
miles are government-owned lands. A large portion of the remaining 

county lands is undeveloped and is.presently considered to be eco- 
nomically unfit for development. 

The terrain varies in character from the numerons rugged mountain 

ranges scattered throughout Maricopa County to plains and deserts. 
An abundance of small intermittent streams and washes traverse ihe 
major portion of the county. 



R e s i d e n t i a l  and a g r i c u l t u r a l  development i s  c o n c e n t r a t e d  a long  t h e  

major s t r e a m s  w i t h  expansion c o n t i n u i n g  a t  a  r a p i d  pace .  

The c l i m a t e  i n  Maricopa County i s  mi ld ,  w i t h  s h o r t  w i n t e r s  and 
long ,  h o t  summers. 

The Aqua F r i a  Rlver  r i s e s  i n  t h e  P r e s c o t t  N a t i o n a l  F o r e s t  and f lows 

southward f o r  about  130 m i l e s  t o  i t s  conf luence  w i t h  t h e  G i l a  River .  

I t  d r a i n s  an a r e a  o f  approx imate ly  2,340 square  m i l e s ,  most o f  which 
is l o c a t e d  i n  Yavapai County (Reference 1 ) .  

The New R i v e r ,  t h e  major t r i b u t a r y  o f  t h e  Agua F r i a  R i v e r ,  rises 
i n  t h e  Cook Mesa a r e a  o f  t h e  New River  Mountains and f lows u n t i l  

it j o i n s  t h e  Agua F r i a  River .  The t o t a l  l e n g t h  o f  t h e  s t ream i s  

approx imate ly  48 m i l e s  wi th  a  t o t a l  d r a i n a g e  a r e a  of approximately  

350 s q u a r e  m i l e s  (Reference 21. 

The Hassayampa River  o r i g i n a t e s  i n  t h e  Bradshaw Mountains i n  Yavapai 
County and f lows southward t o  i t s  conf luence  w i t h  t h e  G i l a  River  
(Refe rences  3 and 4 ) .  

The S a l t  River  o r i g i n a t e s  a t  t h e  Theodore Roosevel t  Lake and emp- 

t i e s  i n t o  t h e  G i l a  River .  Within  t h e  a r e a  s t u d i e d ,  t h e  r i v e r  has 
a  wide,  i r r e q u l a r ,  sandy s t reambed w i t h  s e v e r a l  meandering channe l s .  

Skunk Creek o r i q i n a t e s  i n  t h e  Union H i l l s  and f lows southwestward 

abou t  20 m i l e s  t o  i ts  conf luence  w i t h  t h e  New River .  

I n d i a n  Bend Wash f lows  i n  a  s o u t h e a s t e r l y  d i r e c t i o n  th rough  t h e  

e a s t e r n  p o r t i o n  o f  t h e  county.  

The G i l a  River ,  t h e  main s t r e a m ,  t r a v e r s e s  t h e  county i n  a  sou th-  

w e s t e r l y  d i r e c t i o n .  

2 .3  P r i n c i p a l  Flood Problems 

The p a s t  f l o o d i n g  h i s t o r y  of Maricopa County i n d i c a t e s  t h a t  l a r g e  
p o r t i o n s  o f  t h e  county a r e  s u b j e c t  t o  d e s t r u c t i v e  f l o o d s .  

The p r i n c i p a l  f lood  hazard r e s u l t s  from over f low o f  t h e  major 

r i v e r s ;  t h e  overf low r e s u l t s  i n  t h e  inunda t ion  o f  t h e  wide,  f l a t  

f l o o d  p l a i n s ,  i n c l u d i n g  any r e s i d e n t i a l ,  commercial ,  o r  a g r i c u l t u r a l  
developments l o c a t e d  w i t h i n  them. E r o s i o n ,  combined wi th  t h e  de- 

velopment of new c h a n n e l s ,  adds t o  t h e  p o t e n t i a l  hazard from inun- 
d a t i o n .  



Major f l o o d s  o c c u r r e d  cn  t h e  G i l a  and S a l t  R ivers  i n  November and - December of 1965; on t h e  Hassayampa River  i n  1890. 1935, and 1970; 
on t h e  Aqua F r i a  River  i n  January  1916, November 1919, September 

1922, and August 1951; on t h e  New River  i n  August 1943, August 1951, 

J u l y  1955, January  1957, and J u l y  1957. A g r e a t  number o f  l e s s  
s e v e r e  f l o o d s  have o c c u r r e d  i n  Maricopa County w i t h i n  t h e  l a s t  100 

y e a r s  (Refe rences  1 through 7 ) .  Recurrence i n t e r v a l s  a r e  n o t  a v a i l -  
a b l e  f o r  t h e s e  f l o o d s .  

Areas a d j a c e n t  t o  t h e  f l o o d  p l a i n s  o f  t h e  major r i v e r s ,  b u t  n o t  
s u b j e c t  t o  over f low from t h e  r i v e r s ,  may be  f looded  due t o  t h e  f a i l -  
u r e  o f  e a r t h e n  d i k e s  and o t h e r  r e t a r d i n g  o r  d i v e r t i n g  s t r u c t u r e s  
(Refe rence  7 ) .  

The upland a r e a s  of Maricopa County a r e  a l s o  s u b j e c t  t o  f l o o d i n q .  
Throuqhout t h e  county t h e r e  a r e  broad a l l u v i a l  s l o p e s  t h a t  l i e  

between t h e  s t e e p  mountains and major wa te rcourses .  These sl.opes 

a r e  formed by t h e  i n t e r m i n g l i n g  o f  d e l t a s  from s e v e r a l  s t r e a m s  and 
a r e  t r a v e r s e d  by many smal l  channe l s  t h a t  d i v i d e  and reconverge a t  
many p l a c e s .  These channe l s  a r e  u s u a l l y  l i n e d  wi th  smal l  amounts 
of brush.  Flooding o c c u r s  e i t h e r  a s  a  d i r e c t  r e s u l t  o f  r a i n f a l l  
on t h e  s l o p e s  o r  by s t reams  t h a t  d r a i n  from t h e  mountains.  Floods  

o r i g i n a t i n g  i n  t h e  mountains o f t e n  c a r r y  l a r g e  amounts o f  rock de- 

b r i s  t h a t  i s  d e p o s i t e d  on t h e  a l l u v i a l  s l o p e .  The d e b r i s  may p l u g  

o l d  channe l s  and c a u s e  new ones  t o  develop.  Many o f  t h e  lower 

s l o p e s  r e c e i v e  Funoff o n l y  from p r e c i p i t a t i o n  t h a t  f a l l s  d i r e c t l y  

on t h e  a r e a  invo lved  because  mountain runoff  i s  complete ly  d i s s i -  
p a t e d  on t h e  upper s l o p e s  (Reference 8 ) .  

Much of t h e  f l o o d  flow on t h e  upland a r e a s  i s  unco i i n e d  and moves 
downslope a s  s h e e t  f low wi th  a  maximum depth  o f  t v . .  f e e t .  Gen- 

e r a l l y ,  s h e e t  f low is l e s s  than  one f o o t  deep beci . .se t h e  wide ex- 

panse  o f  f low p r e v e n t s  wa te r  from b u i l d i n g  up t o  g r e a t e r  d e p t h s ,  
excep t  i n  d e p r e s s i o n s  and where w a t e r  ponds behind d i k e s ,  c a n a l s ,  
and road f i l l s .  A wide expanse of s h e e t  f low may be d i v e r t e d  from 
i t s  normal pa th  by such a  s t r u c t u r e .  The c o n c e n t r a t e d  flow may 

then break throuqh a t  one s p o t  c a u s i n g  h igh  v e l o c i t i e s  and deep 

f lows immediately below t h e  break o r  overf low a r e a  (References  8 

and 9). 

The t y p e  of shee t - f low d e s c r i b e d  above o c c u r s  on qround s l o p e s  o f  

from one t o  f i v e  p e r c e n t .  S lopes  of l e s s  than  one p e r c e n t  a r e  t o o  
f l a t  t o  c a r r y  water  f a r .  Ponding and r a p i d  i n f i l t r a t i o n  d e p l e t e  

t h e  f l o o d  f lows q u i c k l y .  S lopes  of morc than  f i v e  p e r c e n t  q e n c r a l l y  
c a u s e  d e f i n e d  channe l s  t o  Form. Defined channe l s  of minor t r i b u t a r i e s  



may extend a considerable distance into slopes that are flatter than 
five percent, but will seldom reach slopes of less than two percent 
without distributary channels forming. Water in these channels is 
generally 2.5 to 3 feet deep (References 8 and 9). 

2.4 Flood Protection Measures 

Several flood control structures have been built in the past and 
others are presently being built. The Painted Rock Dam, which is 
located in the western portion of Maricopa County on the Gila River, 
was constructed by the COE and designed to retain the Standard Pro- 
ject Flood (SPF). Two structures, near Wickenburg, were built by 
the Soil Conservation Service (SCS) to protect agricultural lands. 
These are known as the Buckeye Floodwater Retarding Structure (FRS) 
and the White Tanks structures numbers 3 and 4. It has been de- 
termined that both will retain the 100-year flood. The McMicken 
Dam, located on Trilby Wash, was built by the COE and has a capacity 
for retaining less than the 25-year flood. On the Aqua Fria River, 
the Carl Pleasant Dam was constructed for water conservation, but 
will be effective in retaining the 100-year flood. Cave Creek Dam 
was built for flood control in 1920, bnt only has a capacity for 
retaining the 25-year flood. The Paradise Valley detention dikes, 
which are a feature of the Central Arizona Project (CAP), should 
retain in excess of the 100-year flood. The Guadalupe FRS was 
constructed by the SCS and has a capacity of retaining the 100-year 
flood. Four structures, which are located in Pinal County, control 
flooding within Maricopa County. Three of these structures, Vine- 
yard Road FRS, Powerline FRS, and Rittenhouse FRS, were constructed 
by the SCS to protect Williams Air Force Base and agricultural lands 
and have a capacity to retain the 100-year flood. The fourth struc- 
ture, Whitlow Ranch Dam on Queen Creek, was constructed by the COE 
and has a capacity to retain the SPF. Coolidge Dam, which is on the 

Gila River, can retain at least the 100-year flood and has never 
been overtopped since 1920. Two projects are presently under con- 
struction. Spook Hill FRS is being constructed by the SCS and will 

have a capacity of retaining the 100-year flood. The Cave Buttes 
Dam, which is being constructed by the COE, is designed to retain 

the SPF. The Salt River Project, located on the Salt and Verde 
Rivers, involves six drms for water conservation. These dams provide 
some protection for the county during the 1.0-year and less recur- 
rence interval floods. 

3.0 ENGINEERING hii'IHODS -- 

For the flooding sources studied in detail in Maricopa County, standard 
hydrologic and hydraulic study methods were used to determine the flood 

8 



h a z a r d  d a t a  r e q u i r e d  f o r  t h i s  s t u d y .  Fl-oods having r e c u r r e n c e  i n t e r v a l s  

a - of 10,  50, 100, and 500 y e a r s  have been s e l e c t e d  a s  having s p e c i a l  s i g -  
n i f i c a n c e  f o r  f l o o d  p l a i n  management and f o r  f l o o d  i n s u r a n c e  premium 

r a t e s .  The a n a l y s e s  r e p o r t e d  h e r e  r e f l e c t  c u r r e n t  c o n d i t i o n s  i n  t h e  
wa te r sheds  o f  t h e  f l o o d i n g  s o u r c e s .  

3 . 1  Hydrologic  Analyses 

Hydrologic  a n a l y s e s  were c a r r i e d  o u t  t o  e s t a b l i s h  t h e  peak d i scharge-  
f requency r e l a t i o n s h i p s  f o r  f l o o d s  o f  t h e  s e l e c t e d  r e c u r r e n c e  i n t e r -  

v a l s  f o r  each f l o o d i n g  s o u r c e  s t u d i e d  i n  d e t a i l  i n  t h e  county.  

Flood-frequency d a t a  f o r  a l l  f l o o d i n g  s o u r c e s ,  excep t  t h e  S a l t  and 

G i l a  R i v e r s ,  were developed from d i scharge- f requency  r e l a t i o n s h i p s  

o f  h i s t o r i c  f l o o d s  and gage r e c o r d s  (Reference 1 0 ) .  Stream d i s -  
c h a r g e s  were modi f i ed ,  based on f i e l d  i n s p e c t i o n ,  t o  r e f l e c t  c u r r e n t  

h y d r o l o g i c  and h y d r a u l i c  c o n d i t i o n s .  Values  o f  t h e  l o - ,  50-, l oo - ,  
and 500-year peak d i s c h a r g e s  were o b t a i n e d  from a  log-Pearson Type 

I11 d i s t r i b u t i o n  o f  annua l  peak f low d a t a  (Reference 11). D i s -  

c h a r g e s  f o r  t h e  500-year f l o o d s  o f  a l l  s t r e a m s  were determined by 

s t r a i g h t - l i n e  e x t r a p o l a t i o n  o f  a  s i n g l e - l o g  graph o f  f l o o d  d i s -  
charges  computed f o r  f r e q u e n c i e s  of up t o  100 y e a r s .  

Hydrology o f  t h e  G i l a  and S a l t  R i v e r s  was developed by Harris-Toups 

A s s o c i a t e s  i n  an e x t e n s i v e  s t u d y  which ana lyzed  a l l  p r e v i o u s  r e -  

p o r t s  done f o r  t h i s  d r a i n a g e  b a s i n  (Reference 1 2 ) .  

3 . 2  Hydrau l ic  Analyses  

Analyses  o f  t h e  h y d r a u l i c  c h a r a c t e r i s t i c s  o f  t h e  f l o o d i n g  s o u r c e s  
s t u d i e d  i n  d e t a i l  were c a r r i e d  o u t  t o  p r o v i d e  e s t i m a t e s  o f  t h e  

e l e v a t i o n s  o f  f l o o d s  of t h e  s e l e c t e d  r e c u r r e n c e  i n t e r v a i s  a long  
each o f  t h e s e  f l o o d i n g  s o u r c e s .  

Cross  s e c t i o n s  f o r  t h e  backwater a n a l y s e s  o f  a l l  f l o o d i n g  s o u r c e s  
s t u d i e d  i n  d e t a i l ,  e x c e p t  t h e  G i l a  and S a l t  R i v e r s ,  were f i e l d  
surveyed.  D i g i t i z e d  c r o s s  s e c t i o n s  used f o r  t h e  G i l a  and S a l t  

R ivers  were developed from topograph ic  maps a t  a  s c a l e  o f  1 :4 ,800  

w i t h  a  c o n t o u r  i n t e r v a l  o f  4 f e e t  (Reference 1 3 ) .  Cross  s e c t i o n s  

were l o c a t e d  a t  c l o s e  i n t e r v a l s  above and below b r i d g e s  i n  o r d e r  
t o  compute t h e  s i g n i f i c a n t  backwater e f f e c t s  o f  t h e s e  s t r u c t u r e s .  

Loca t ions  o f  s e l e c t e d  c r o s s  s e c t i o n s  used i n  t h e  h y d r a u l i c  a n a l y s e s  
a r e  shown on t h e  Flood P r o f i l e s  ( E x h i b i t  1 ) .  For s t ream segments 

f o r  which a  floodway i s  computed ( S e c t i o n  4 . 2 ) .  s e l e c t e d  c r o s s -  

s e c t i o n  l o c a t i o n s  a r e  a l s o  shown on t h e  Flood Boundary and Flood- 

way Map ( E x h i b i t  2 ) .  



Flood p r o f i l e s  were drawn showlng computed w a t e r - s u r f a c e  elevations 1 
t o  an accuracy  o f  0 .5  f o o t  f o r  f l o o d s  o f  t h e  s e l e c t e d  r e c u r r e n c e  i n -  
t e r v a l s  ( E x h i b l t  1) .  Water-surface  e l e v a t i o n s  o f  f l o o d s  o f  t h e  s e -  
l e c t e d  r e c u r r e n c e  i n t e r v a l s  were computed through t h e  use  o f  t h e  

COE HEC-2 w a t e r - s u r f a c e  p r o f i l e s  computer program (Reference 1 4 ) .  

S t a r t i n g  w a t e r - s u r f a c e  e l e v a t i o n s  f o r  a l l  s t r e a m s ,  e x c e p t  t h e  S a l t  
R iver ,  were determined by t h e  s l o p e  a r e a  method. For  t h e  S a l t  R i v e r ,  

s t a r t i n g  e l e v a t i o n s  were t aken  a t  t h e  conf luence  w i t h  t h e  G i l a  River .  

A l l  e l e v a t i o n s  used i n  t h i s  s t u d y  a r e  r e f e r e n c e d  t o  t h e  Na t iona l  

Geode t ic  V e r t i c a l  Datum o f  1929 ( N G V D ) ,  fo rmer ly  r e f e r r e d  t o  a s  Sea 
Level  Datum o f  1929. Loca t ions  o f  t h e  e l e v a t i o n  r e f e r e n c e  marks 
used i n  t h i s  s t u d y  a r e  shown on t h e  maps. 

The h y d r a u l i c  a n a l y s e s  f o r  t h i s  s t u d y  a r e  based o n l y  on t h e  e f f e c t s  

o f  u n o b s t r u c t e d  flow. The f l o o d  e l e v a t i o n s  a s  shown on t h e  p r o f i l e s  
a r e  t h u s  cons idered  v a l i d  o n l y  i f  h y d r a u l i c  s t r u c t u r e s  i n  g e n e r a l  
remain u n o b s t r u c t e d  and dams and o t h e r  f l o o d - c o n t r o l  s t r u c t u r e s  

o p e r a t e  p r o p e r l y  and do n o t  f a i l .  

F looding a long  approximate  s t u d y  s t r e a m s  which f low through un- 
developed a r e a s  o f  t h e  county o r  s t r e a m s  w i t h  smal l  d r a i n a q e  a r e a s  

was determined through u s e  o f  t h e  fo l lowing :  (1) Flood P l a i n  I n f o r -  

mat ion S t u d i e s  p r e p a r e d  by t h e  COE (Refe rences  1 - 5 ) ;  ( 2 )  USGS Flood- 
Prone Area Maps (Reference 1 5 ) ;  ( 3 )  USGS Slope  Maps (Reference 1 6 ) ;  

( 4 )  h i g h - r e s c l u t i o n  Skylab pho tographs  (Refe rences  1 7  and 1 8 ) ;  ( 5 )  

C i t y  o f  Mesa, Arizona,  Flood Insurance  Study (Reference 1 9 ) ;  ( 6 )  

Drainage Study f o r  t h e  C i t y  o f  Phoenix ,  Arizona (Reference 2 0 ) ;  and 

( 7 )  a d d i t i o n a l  i n f o r m a t i o n  p u b l i s h e d  by t h e  USGS (Refe rences  7 ,  9 ,  

21,  and 2 2 ) .  

The f l a t n e s s  o f  t h e  l and  causes  l o c a l  r a i n f a l l  t o  run o f f  i n  a  s h e e t -  
f low p a t t e r n  and become ponded t o  d e p t h s  o f  l e s s  t h a n  1 . 0  f o o t  be- 

h ind man-made f e a t u r e s  and i n  l o c a l  d e p r e s s i o n s .  T h e r e f o r e ,  many 

a r e a s  w i t h i n  t h e  county have been d e s i g n a t e d  Zone B ( S e c t i o n  5 .3 )  

a s  determined by f i e l d  i n v e s t i g a t i o n s  by exper ienced  h y d r a u l i c  en- 
g i n e e r s  and by l o c a l  o b s e r v a t i o n s  d u r i n g  heavy r a i n f a l l .  For t h i s  

r eason ,  on many o f  t h e  s m a l l e r  s t r e a m s ,  no 500-year d i s c h a r g e  was 
c a l c u l a t e d .  

4 .0  FLOOD PLAIN MANAGEMENT APPLICATIONS 

A prime purpose  o f  t h e  Na t iona l  ~ l o o d  Insurance  Program is  t o  encourage 
s t a t e  and l o c a l  governments t o  adop t  sound f l o o d  p l a i n  management pro-  

grams. Each Flood Insurance  Study,  t h e r e f o r e ,  i n c l u d e s  a  f l o o d  boundary 



map des igned  t o  a s s i s t  communities i n  deve lop ing  sound f l o o d  p l a i n  

manasement measures.  

4 .1  Flood Boundaries 

. , 
I n  o r d e r  t o  p r o v i d e  a  n a t i o n a l  s t a n d a r d  w i t h o u t  r e g i o n a l  d i s c r i m i -  
n a t i o n ,  t h e  100-year f l o o d  has  been adopted by t h e  FIA a s  t h e  b a s e  

f l o o d  f o r  purposes  o f  f l o o d  p l a i n  management measures.  The 500-year 
f l o o d  is employed t o  i n d i c a t e  a d d i t i o n a l  a r e a s  o f  f l o o d  r i s k  i n  t h e  

community. For each s t ream s t u d i e d  i n  d e t a i l ,  t h e  boundar ies  of t h e  

100- and 500-year f l o o d s  have been d e l i n e a t e d  u s i n g  t h e  f l o o d  e l e v a -  

t i o n s  determined a t  each c r o s s  s e c t i o n ;  between c r o s s  s e c t i o n s ,  t h e  
boundar ies  were i n t e r p o l h t e d  us ing  topograph ic  maps a t  s c a l e s  o f  
1 :3 ,600  and 1 :4 ,800  wi th  con tour  i n t e r v a l s  o f  2  t o  5 f e e t  (Refe rence  
13)  and a t  a  s c a l e  o f  1 :6 ,000  w i t h  a  con tour  i n t e r v a l  o f  5 f e e t  (Ref- 
e r e n c e  2 3 ) .  I n  c a s e s  where t h e  100- and 500-year f l o o d  boundar ies  
a r e  c l o s e  t o q e t h e r ,  o n l y  t h e  100-year boundary has  been shown. 

The methodoloqy f o r  t h e  d e l i n e a t i o n  o f  approximate f l o o d  boundar ies  
is  d e s c r i b e d  i n  t h e  l a s t  pa raqraph  of S e c t i o n  3 .2 .  

The boundar ies  o f  t h e  100- and 500-year f l o o d s  a r e  shown on t h e  

Flood Boundary and Floodway Clap ( E x h i b i t  3 ) .  Small  a r e a s  w i t h i n  t h e  
f l o o d  boundar ies  may l i e  above t h e  f l o o d  e l e v a t i o n s ,  and t h e r e f o r e ,  

may n o t  be s u b j e c t  t o  f l o o d i n g .  Owing t o  l i m i t a t i o n s  o f  t h e  map 
s c a l e  and l a c k  of d e t a i l e d  topograph ic  d a t a ,  such a r e a s  a r e  n o t  
shown. 

4 . 2  Floodways 

Encroachment on f l o o d  p l a i n s ,  such a s  a r t i f i c i a l  f i l l ,  reduces  t h e  

f l o o d - c a r r y i n q  c a p a c i t y ,  i n c r e a s e s  f l o o d  h e i g h t s  of s t r e a m s ,  and 
i n c r e a s e s  f l o o d  hazards  i n  a r e a s  beyond t h e  encroachment i t s e l f .  
One a s p e c t  o f  f l o o d  p l a i n  management i n v o l v e s  b a l a n c i n g  t h e  economic 

g a i n  from f l o o d  p l a i n  development a g a i n s t  t h e  r e s u l t i n g  i n c r e a s e  i n  

f l o o d  hazard.  For purposes  o f  t h e  Flood Insurance  Program, t h e  con- 

c e p t  o f  a  floodway i s  used a s  a  t o o l  t o  a s s i s t  l o c a l  communities i n  

t h i s  a s p e c t  of f l o o d  p l a i n  management. Under t h i s  concep t ,  t h e  a r e a  
of t h e  100-year f l o o d  i s  d i v i d e d  i n t o  a  floodway and a  floodway 
f r i n q e .  The floodway i s  t h e  channel  o f  a  s t ream p l u s  any a d j a c e n t  
f l o o d  p l a i n  a r e a s  t h a t  must be k e p t  f r e e  o f  encroachment i n  o r d e r  
t h a t  t h e  100-year f l o o d  can be c a r r i e d  w i t h o u t  s u b s t a n t i a l  i n c r e a s e s  

i n  f l o o d  h e i g h t s .  Minimum s t a n d a r d s  o f  t h e  FIA l i m i t  such i n c r e a s e s  

i n  f l o o d  h e i g h t s  t o  1 . 0  f o o t ,  p rov ided  t h a t  hazardous  v e l o c i t i e s  a r e  
n o t  produced. The floodways i n  t h i s  r e p o r t  a r e  p r e s e n t e d  t o  l o c a l  

a q e n c i e s  a s  minimum s t a n d a r d s  t h a t  can be adopted o r  t h a t  can be 

used a s  a  b a s i s  f o r  a d d i t i o n a l  s t u d i e s .  



The floodways p r e s e n t e d  f o r  t h i s  s t u d y  were computed on t h e  b a s i s  o f  
e q u a l  conveyance r e d u c t i o n  from each s i d e  o f  t h e  f l o o d  p l a i n s .  The 
r e s u l t s  o f  t h e s e  computat ions  a r e  t a b u l a t e d  a t  s e l e c t e d  c r o s s  sec-  
t i o n s  f o r  each s t r e a m  segment f o r  which a  floodway i s  computed 

-. 
(Table  1). 

A s  shown on t h e  Flood Boundary and Floodway Map ( E x h i b i t  3 ) ,  t h e  
floodway w i d t h s  were determined a t  c r o s s  s e c t i o n s ;  between c r o s s  
s e c t i o n s ,  t h e  boundar ies  were i n t e r p o l a t e d .  I n  c a s e s  where t h e  
boundar ies  o f  t h e  floodway and t h e  100-year f l o o d  a r e  e i t h e r  c l o s e  
t o g e t h e r  o r  c o l l l n e a r ,  o n l y  t h e  floodway boundary has  heen shown. 
Due t o  t h e  l a c k  of a  d e f i n e d  channe l ,  no floodway h a s  been computed 
f o r  S c a t t e r  Wash E a s t .  

The a r e a  between t h e  floodway and t h e  boundary o f  t h e  100-year f l o o d  
is termed t h e  floodway f r i n g e .  The floodway f r i n g e  t h u s  encompasses 
t h e  p o r t i o n  of t h e  f l o o d  p l a i n  t h a t  c o u l d  be complete ly  o b s t r u c t e d  
w i t h o u t  i n c r e a s i n g  t h e  w a t e r - s u r f a c e  e l e v a t i o n  o f  t h e  100-year f l o o d  
by more t h a n  1 . 0  f o o t  a t  any p o i n t .  Typ ica l  r e l a t i o n s h i p s  between 
t h e  floodway and t h e  floodway f r i n g e  and t h e i r  s i g n i f i c a n c e  t o  f l o o d  
p l a i n  development a r e  shown i n  F i g u r e  2. 

5.0 INSURANCE APPLICATION 

I n  o r d e r  t o  e s t a b l i s h  a c t u a r i a l  i n s u r a n c e  r a t e s ,  t h e  FIA has  developed a  

p r o c e s s  t o  t r a n s f o r m  t h e  d a t a  from t h e  e n g i n e e r i n g  s t u d y  i n t o  f l o o d  
i n s u r a n c e  c r i t e r i a .  T h i s  p r o c e s s  i n c l u d e s  t h e  d e t e r m i n a t i o n  o f  r e a c h e s ,  
Flood Hazard F a c t o r s  (FNFs),  and f l o o d  i n s u r a n c e  zone d e s i g n a t i o n s  f o r  
each f l o o e i n g  s o u r c e  a f f e c t i n g  Maricopa County. 

5 . 1  Reach Dete rmina t ions  

Reaches a r e  d e f l n e d  a s  l e n g t h s  o f  wa te rcourses  having r e l a t i v e l y  t h e  
same f l o o d  hazard ,  based on t h e  average  weighted d i f f e r e n c e  i n  
w a t e r - s u r f a c e  e l e v a t i o n s  between t h e  10- and 100-year f l o o d s .  Th is  
d i f f e r e n c e  does  n o t  have a  variation g r e a t e r  t h a n  t h a t  i n d i c a t e d  i n  

t h e  following t a b l e  f o r  more t h a n  20 p e r c e n t  o f  t h e  r e a c h .  

Average D i f f e r e n c e  Between 
10- and 100-Year Floods  V a r i a t i o n  

Less t h a n  2 f e e t  
2 t o  7  f e e t  
7 .0  t o  12 f e e t  
More than  12 f e e t  

0 .5  f o o t  
1 . 0  f o o t  
2.0 f e e t  
3 .0  f e e t  



FLOODING SOURCE 
SASE FLOOD 

FLOODWAY WATER SURFACE ELEVATION 

WIDTH 
(FT.1 

3,950 

3,730 
3,100 
2,800 

2, 7502 

2,050 

2,300 
2,500 

2,500 
2,650 

1, 3502 
1,350 

3,340 
2 

2 
3,0502 
3,500 

3,800 
2 

3,200 
2,890 

2,750 

MEAN REGULATORY 
F'f~,","'~Y VELOCITY (NGVDI (F.P.S.1 INGVDI 

WITH 
FLOODWAY 

lNGVDl 

915.6 
924.4 

932.9 

934.6 

938.9 
945.8 
951.4 

955.1 

957.4 

960.4 
963.6 

964.1 
967.2 
971.1 

976.5 

978.5 
986.0 
992.0 

1000.1  

INCREASE 
IFEETI 

f 
S t r e a m  d i s t a n c e  i n  m i l e s  above confluence w i t h  the  G i l a  R i v e r  

2 ~ h i s  w i d t h  extends beyond county boundary I I  . 
' ~ o t  computed 
4 E l e v a t i o n s  computed w i t h o u t  cons ide ra t i on  o f  backwater e f f e c t s  from t h e  G i l a  River 

+ 
b 
m 
r 
m - 
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DEPARTMENT OF HOUSING AN0 URBAN DEVELOMENT 
Federal Insurance Administration 

MARICOPA COUNTY, A2 
[ U N I N C O R P O R A T E D  A R E A S ]  

FLOODWAY DATA 

AGUA FRlA RIVER 



WIDTH  SECTION^ 

FLOODING SOURCE 

MEAN 
VELOCITY 

(F.P.S.1 

FLOODWAY 

'stream d is tance i n  m i l es  above conf luence w i t h  t h e  G i l a  River 
 his wid th  extends beyond county boundary 
3 ~ o t  computed 

BASE FLOOD 
WATER SURFACE ELEVATION 

REGULATORY 
(NGVD) 

---I * 
w 
r 
m 
4 

INCREASE 
IFEETl Fra,",","zy 

(NGVD) 

w e 

DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT 
Federal Insurance Adm~nrmfion 

MARICOPA COUNTY, A Z  
(UNINCORPORATED A R E A S ]  

WITH 
FLOODWAY 

(NGVO) 

FLOODWAY DATA 

AGUA FRlA RIVER 



' '  ' '  

-I 
b 
w 
P 
m 
A 

FLOODING 

CROSS SECTION 

Agua Fria River 
(continued) 

AM 
AN 

A0 

AP 

AQ 
AR 

1 ", 
AU 
AV 
AW 

AX 
AY 
AZ 

B A 
BB 

BC 

'stream distance 
' ~ o t  computed 

- 

SOURCE 

DISTANCE' 

17.15 
17.40 
17.90 

18.61 
19.00 
19.48 
19.70 
20.08 
20.48 
20.86 
21.26 
21.87 
22.72 
22.97 
23.33 
24.04 
24.32 

in miles 

DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT 
Fedml  lmuranca Administration 

MARICOPA COUNTY, AZ 
IUNINCORPORATED A R E A S ]  

WIDTH 
IFT.) 

1,620 
2,800 
1,265 

2,230 
2,400 
2,590 
1,500 
2,080 
1,700 

2,190 
2,600 
2,000 
2,550 
2,500 
2,500 
1,800 
1,900 

above confluence 

FLOODWAY DATA 

AGUA FRlA RIVER 

BASE FLOOD 

REGULATORY 
lNGVD, 

1128.8 
1129.3 
1133.4 
1142.5 
1151.7 
1157.8 
1163.4 
1165.1 
1172.7 
1180.1 
1187.8 

1194.3 
1205.9 
1210.3 
1214.7 
1224.5 
1230.3 

FLOODWAY 

SECTION 2 
AREA 

ISQ. FT.) 

with 

MEAN 
VELOCITY 

1F.P.S.) 

3.7 
3.7 
3.4 
6.7 
5.1 
4.2 
3.2 
5.5 
4.1 

1.8 
4.0 
4.9 
3.9 
3.5 
3.2 

4.3 
2.1 

the Gila River 

INCREASE 
(FEET) 

0.0 
1.0 
0.1 

0.3 
0.6 
0.7 
0.7 
0.8 
0.8 
0.8 
0.7 
0.2 
0.8 
0.5 
0.7 
1.0 
0.5 

WATER SURFACE 

FrF,"D","lY 
INGVD) 

1128.8 
1129.3 
1133.4 

1142.5 
1151.7 
1157.8 
1163.4 
1165.1 
1172.7 

1180.1 
1187.8 
1194.3 
1205.9 
1210.3 
1214.7 
1224.5 
1230.3 

ELEVATION 

WITH 
FLOOOWAY 

INGVD) 

1128.8 
1130.3 
1133.5 

1142.8 
1152.3 
1158.5 
1164.1 
1165.9 
1173.5 

1180.9 
1188.5 
1194.5 
1206.7 
1210.8 
1215.4 
1225.5 
1230.8 



FLOODING 

CROSS SECTION 

New River 
A 

B 

C 

D 
E 

F 

G 

SOURCE 

DISTANCE' 

0.95 

1.52 

2.00 
2.56 
2.95 

3.73 

4.29 

WIDTH 
(FT.1 

2,250 

1,840 

850 
1,810 
1,430 

390 

860 

H 
I 
J 

K 
L 

M 
N 
0 

P 

Q 
R 

S 

T 

'stream distance 

BASE FLOOD 
FLOODWAY 

AREA 
(SO. FT.) 

REGULATORY 
INGVD) 

1041.6 

1049.0 
1055.0 
1068.0 

1074.1 
1084.6 

1092.4 
1100.6 

1124.3 

1141.8 
1147.6 
1152.7 

1159.2 
1168.4 

1196.1 

1204.3 
1216.0 
1245.2 

1262.8 
1276.6 

River 

MEAN 
VELOCITY 

(F.P.S.1 

3.2 

4.9 

4.2 
9.8 
9.7 

12.7 

7.2 

2 ~ h i s  width extends beyond county boundary 
3 ~ o t  computed 

WATER SURFACE 

Fyb',",","iy 
(NGVD) 

1041.6 

1049.0 

1055.0 
1068.0 
1074.1 

1084.6 

1092.4 
1100.6 
1124.3 

1141.8 
1147.6 
1152.7 

1159.2 
1168.4 

1196.1 

1204.3 

1216.0 
1245.2 
1262.8 
1276.6 

410 
2 

6.28 1,020 
4.80 

1,5S42 

DEPARTMENT OF HOUSlNG AND URBAN DEVELOPMENT 
-I 
P Federal Imunnce Administration 
m 
r 
m 
d 

MARICOPA COUNTY,  A Z  
[UNINCORPORATED AREAS] 

r 

with 

1100.6 
1124.4 

1141.9 
1148.6 
1153.4 

1159.2 

1169.2 0.8 
1196.7 

1204.5 

1216.7 0.7 
1245.2 0.0 
1262.8 0.0 
1276.8 0.2 

6.91 

7.28 
7.65 
7.91 

8.58 
9.71 

9.98 

10.51 
11.66 
12.39 
12.97 

FLOODWAY DATA 

NEW RIVER 

14.4 

9.1 

4.1 
4.9 
5.7 

2.8 

4.3 
4.2 

3.9 

3.3 
2.7 
5.5 
4.2 

the Agua Fria 

ELEVATION 

1,691 

1,800 
1,825 

3,415 
5,530 

5,600 

4,280 
4,000 
4,350 
5,280 

WITH 
FLOODWAY 

(NGVD) 

1042.0 

1049.8 

1055.2 
1068.0 
1074.5 

1084.8 

in miles above confluence 

INCREASE 
(FEET) 

0.4 

0.8 

0.2 
0.0 

0.4 
0.2 

1092.6 



FLOODING 

CROSS SECTION 

New Rlver 
(cont inued)  

U 
V 

W 
X 

Y 

Z 

Hassayampa River 
A 

B 

C 

D 
E 

F 

G 

H 
I 

J 
K 

. 

' s tream d i s t a n c e  

2 
m 
P 
m 
d 

'stream d i s t a n c e  i n  miles above conf lu ince  w i t h  t h e  Gila River 
3 ~ o t  computed 

SOURCE 

DISTANCE 

13.24 
' 

13.50 

13.70 
13.95 

14.27 
14.48 ' 
40.00 

2 
2 

40.31 

40.75 
2 

41.46 
2 

41.77 
2 

42. 212 
42.69 

2 
43.33 

2 
43.822 
44.26 

2 
44.63 

i n  miles  

DEPARTMENT OF HOUSING AN0 URBAN DEVELOPMENT 
Federal Insurance Adminismtion 

MARICOPA COUNTY,  A Z  
( U N I N C O R P O R A T E D  A R E A S ]  

BASE FLOOD 

MEAN 
VELOCITY 

1F.P.S.) 

5.3 

4.7 
2.4 

5.8 

6.3 
5.2 

-- 3 
3 -- 
3 -- 
3 -- 
3 -- 
3 -- 
3 -- 
3 -- 
3 -- 
3 -- 
3 -- 

t he  Aqua Fr ia  

WIDTH 
(FT 

5,660 
4,200 

2,950 
2,900 

2,870 

3,040 

380 
250 

500 

1,070 
510 

550 
780 

700 
700 
570 

900 

above confluence 

FLOODWAY DATA 

NEW RIVER AND HASSAYAMPA RIVER 

FLOODWAY 

AREA 
(SO. FT.) 

with 

REGULATORY 
(NGVDI 

1282.1 

1289.1 
1295.5 

1301.5 

1310.9 

1316.5 

1843.0 

1859.0 

18b5.0 
1877.0 
1885.0 

1896.0 
1922.5 

1927.0 
1940.0 

1953.0 
1963.5 

River 

WATER SURFACE 

Fyt,",","2y 
(NGVDI 

1282.1 

1289.1 

1295.5 
1301.5 

1310.9 

1316.5 

1843.0 

1859.0 
1865.0 

1877.0 

1884.0 
1896.0 
1922.5 
1927.0 

1940.0 
1953.0 

1963.5 

ELEVATION 

WITH 
FLOODWAY 

(NGVD) 

1283.0 

1289.3 

1295.5 
1302.5 

1311.6 

1317.3 

1843.0 
1859.0 

1865.0 
1877.0 

1885.0 
1896.0 

1922.5 
1927.0 
1940.0 

1953.0 

1963.5 

INCREASE 
(FEET) 

0.9 

0.2 

0.0 
1.0 

0.7 

0.8 

0.0 
0.0 

0.0 
0.0 

1.0 
0.0 

0.0 
0.0 
0.0 

0.0 

0.0 



I Hassayampa River I I I I I I I I I 
(continued) 

L 

M 

N 
0 

P 

Q 
R 
S 

T 

U 

v 
W 

FLOODING SOURCE 

Skunk Creek 
A 
B 

C 

D 

CROSS SECTION 

I I I I I 
'Stream distance in miles above confluence with the Gila River 
2~tream distance in miles above confluence with the New River 
3combined floodwav for New River and Skunk Creek 

DISTANCE 

FLOODWAY 

WIDTH 
(FT.1 

rLwu 
WATER SURFACE ELEVATION 

REq:zDyY 

DEPARTMENTOFHOUSlIGANO URBANDEVELOPMEIT 
4 
b Fedad Inrunnee Adm~nkmfpn 
w 
r 
m - MARICOPA COUNTY,  AZ 

[UNINCORPORATED A R E A S )  - , 

SECTION 4 
AREA 

(SO. FT.) 

FLOODWAY DATA 

HASSAYAMPA RIVER AND SKUNK CREEK . 

MEAN 
VELOCITY 

(F.PS.1 

WITHOUT 
FLOODWAY 

(NGVDI 

a 

i '.TH 
FLOODWAY 

(NGVDI 

INCREASE 
(FEET) 



FLOODING 

CROSS SECTION 

S k u n k  Creek 
( c o n t ~ n u e d )  

E 

F 

G 

H 

I 

J 

K 
L 

M 

N 
0 

P 

Q 
R 

S 

T 

U 
V 

1 
Stream d i s t a n c e  

--I > 
m 
r m - 

'combined f loodway f o r  S c a t t e r  Wash and Skunk Creek 
3 ~ o t  computed 

SOURCE 

DISTANCE' 

2.50 
3.00 
3.50 
4.40 
4.50 

5.00 
5.50 
5.90 
6.50 
6.84 
7.00 
7.50 
8.00 
8.80 
9.10 
9.50 
10.00 
10.50 

i n  m i l e s  

WIDTH 
IFT.1 

1,405 
840 
950 

1,470 
2,000 
1,520 
1,125 
1,110 
1,755 

--2 

790 
920 
870 

1,220 
1,550 
1,900 
865 
620 

above c o n f l u e n c e  

DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT 
F d a a l  Insurance Adrnittistntian 

MARICOPA COUNTY, AZ 
[ U N I N C O R P O R A T E D  A R E A S ]  

- 

BASE FLOOD 

FLOODWAY DATA 

SKUNK CREEK 

FLOODWAY 

3 
AREA 

(SO. FT.1 

w i t h  

REGULATORY 
INGVDl 

1221.3 
1231.8 
1242.1 
1265.3 
1270.9 
1280.2 
1294.1 
1305.4 
1319.5 
1328.9 
1335.2 
1347.6 
1359.9 
1383.5 
1393.5 
1403.8 
1419.6 
1437.1 

MEAN 
VELOCITY 

IF.P.S.1 

3.6 
5.5 
4.9 
4.4 
2.5 
4.5 

5.5 
5.0 
5.1 
4.8 

7.8 
5.3 
6.0 
5.3 
4.5 
4.2 
2.8 
5.4 

t h e  New R i v e r  

INCREASE 
(FEET1 

0.3 
0.4 
0.8 
0.8 
1.0 

0.9 

1.0 
0.8 

0.8 

WATER SURFACE 

FLOODWAY WITHOUT 
(NGVDI 

1221.3 
1231.8 
1242.1 
1265.3 
1270.9 
1280.2 

1294.1 
1305.4 
1319.5 
1328.9 
1335.2 
1347.6 
1359.9 
1383.5 
1393.5 
1403.8 
1419.6 
1437.1 

ELEVATION 

WITH 
FLOODWAY 

(NGVDI 

1221.6 
1232.2 
1242.9 
1266.1 
1271.9 

1281.2 
1294.8 
1305.9 
1319.8 
1329.6 
1336.0 
1348.4 
1360.8 
1384.1 
1394.5 
1404.6 
1420.5 

1437.9 



FLOODING SWRCE 

VELOCITY (NGVDI FLOODWAY 7 7  INCREASE 
WIDTH 

BASE FLOOD 

REGULATORY 

FLOOOWAY 

SECTION2 
AREA CROSS SECTION 

Skunk Creek 
(continued) 

W 

X 
Y 

Z 

AA 

AB 

AC 

AD 
AE 

A'? 

AG 
AH 

A1 

AJ 

\stream distance 

MEAN 
DISTANCE' 

11.00 
11.45 

11.70 

12.00 
12.50 

13.00 

13.50 
14.00 

14.40 

15.00 

15.50 

16.00 

16.50 
16.70 

in miles 

(FT.) 

1,990 

630 
1,025 

1,030 
1,160 

1,420 

940 
1,280 

840 

993 
870 

779 

710 
688 

above confluence 

WATER SURFACE 

WITHOUT 
FLOODWAY 

= ~ o t  computed 

1453.1 

1468.5 
1477.8 

1488.0 
1505.1 
1522.9 

1544.7 
1565.7 

1581.1 

1606.2 
1627.3 

1649.8 

1670.7 
1678.0 

ELEVATION 

(SO. FT I 

with 

FLOODWAY DATA 

SKUNK CREEK 

4 * 
m 
r 
m 
d 

(NGVDI 

1453.1 
1468.5 

1477.8 

1488.0 
1505.1 

1522.9 
1544.7 
1565.7 

1581.1 

1606.2 
1627.3 

1649.8 

1670.7 
1678.0 

(F.P.S.) 

4.2 
6.8 

6.4 

13.1 
4.9 

6.9 
7.0 
6.9 

10.7 

9.3 
6.5 

9.2 

9.5 
11.3 

the New River 

a - a 

DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT 
Federal Insurance Adminismtmn 

MARICOPA COUNTY,  A Z  
[UNINCORPORATED A R E A S ]  

(NGVOI 

1453.3 
1468.7 
1477.8 

1488.0 
1505.2 

1523.6 
1545.6 
1566.7 

1581.8 

1606.3 
1627.3 

1649.8 

1670.7 
1678.0 

(FEET1 

0.2 

0.2 
0.0 

0.0 
0.1 
0.7 

0.9 
1.0 

0.7 

0.1 

0.0 
0.0 

0.0 
0.0 



CROSS SECTION I 

" - 

G i l a  R i v e r  

A 
B 

C 

D 

E 
F 

G 

H 

I 

J 
K 
L 
M 

N 

0 

P 

Q 
R 

S 

WIDTH 
(FT.1 

BASE FLOOD 
WATER SURFACE ELEVATION FLOODING SOURCE 

SECTION 
AREA 

(SQ. FT.1 

FLOODWAY 

MEAN 
VELOCITY 

IF.P.S.1 

WITHOUT 
FLOODWAY 

(NGVD) 
(FEET) 

I ] s t r e a m  d i s t a n c e  i n  m i l e s  d e c r e a s i n g  downstream f rom 115th  Avenue - Sta .  100.00 I I 

FLOODWAY DATA 

GILA RIVER 

+ = 
m 
P m 
d 

DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT 
Federal Insurance Administrat~on 

MARICOPA COUNTY,  A Z  
[UNINCORPORATED AREAS] 



FLOODING SOURCE 

CROSS SECTION I DISTANCE' 

Gila River 
(continued) 

T 

U 

v 
W 

X 
Y 

z 
AA 

AB 

AC 

AD 

AE 

AF 

AG 

AH 

A1 

A 3  

AK 

'stream distance in miles decreasing downstream from 115th Avenue - Sta. 100.00 

FLOODWAY DATA 
MARICOPA COUNTY, AZ  

FLOODWAY 
BASE FLOOD 

WATER SURFACE ELEVATION 

WIDTH 
1FT.I 

REGULATORY 
INGVOl 

SECTION 
AREA 

ISO. FT.) 
F ~ ~ ~ ~ y  

INGVDl 

MEAN 
VELOCITY 

1F.P.S.) 

WITH 
FLOODWAY 

INGVD) 

INCREASE 
(FEET) 



FLOODING SOURCE I 

Gila River 
(continued) 

AL 
AM 
AN 
A 0  

AP 

AQ 
AR 

AS 

AT 

AU 

AV 

AW 

AX 

AY 
AZ 
B A 
BB 

BC 

WIDTH 
1FT.I 

FLOODWAY 

SECTION 
AREA 

(SO. FT.1 

46,294 

68,314 
50,702 

40,048 
40,776 

42,769 

43,487 

35,335 
36,118 

39,452 

37,576 

30,941 
32,034 

36,434 
36,887 

47,214 

54,919 
52,302 

I BASE FLOOD 
WATER SURFACE ELEVATION 

MEAN REGULATORY Fy6,",","Ly WITH 
FLOODWAY 

INCREASE 
VELOCITY 

(F.P.S.1 
(NGVDI INGVDI (NGVDI 

(FEETI 

]stream distance in miles decreasing downstream f rom 115th Avenue - Sta. 100.00 

4 
P 
w 
r m 
4 

DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT 
Federal Insurance Administration 

MARICOPA COUNTY, AZ 
[UNINCORPORATED AREAS] 

FLOODWAY DATA 

GILA RIVER 



FLOODING 

CROSS SECTION 

G i l a  R i v e r  
(con t inued)  

BD 
BE 

BF 
BG 
BH 

G i l a  mver S p l i t  
F low  N o r t h  of  
Buckeye Canal 

A 

B 

C 

D 

S a l t  R l v e r  
A 

B 
C 

]Stream d i s t a n c e  

SOURCE 

DISTANCE 

98.82 

98.89 

99.01 

99.27 
100.00 

93.14 1 

93.67' 
94.40' 

95.01 1 

0.15 
0.72 

1.10 

i n  m i l e s  

3 

%tream d i s t a n c e  i n  m i l e s  i nc reas ing  upstream from 115th Avenue - Sta. 0.00 
3The G i l a  R i ve r  f loodway does n o t  extend n o r t h  o f  t h e  Buckeye Canal 

1 4Thi s w i d t h  extends beyond county boundary 

:::A 

BASE FLOOD 
WATER SURFACE ELEVATION 

WIDTH 
(FT.) 

7,019 
7,355 

7,475 

8,749 
7,207 

-- 
-- 
-- 
-- 

7,3004 
4 

6,732 4 
6,254 

decreas ing 

DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT 
-4 Federal Insurance Adrn~nismt~on > m 
r 
m 
d 

MARICOPA COUNTY, A Z  
, [UNINCORPORATED A R E A S ]  

REGULATORY 
(NGVD, 

937.7 

939.0 

939.1 

940.9 
946.9 

FLOODWAY DATA 

GILA RIVER, GILA RIVER SPLIT  FLOW NORTH 
OF BUCKEYE CANAL AND SALT RIVER ' 

FLDODWAY 

SECTION 
AREA 
(W. FT.) 

52,603 

50,837 
53,260 

74,819 
49,060 

-- 
-- 
-- 
-- 

54,570 
61,577 
53,235 

downstream 

Fyc,",","zY 
INGVDl 

937.7 

939.0 
939.1 

940.9 
946.9 

MEAN 
VELOCITY 

IF.P.S.1 

4.0 
4.1 

3.9 

2.8 
4.3 

-- 
-- 
-- 
-- 

3.8 
3.4 
3.9 

f rom 115th 

WITH 
FLOODWAY 

(NGVDI 

938.6 

940.0 
940.1 

941.8 
947.3 

I 

INCREASE 
(FEET) 

0.9 
1.0 

1 .0  

0.9 
0.4 

-- 
-- 
-- 
-- 

948.9 
951.2 
952.3 

903.6 
907.9 
914.4 

916.6 

948.4 
950.4 

951.6 

-- 
-- 
-- 
-- 

0.5 

903.6 
907.9 
914.4 

916.6 

948.4 
950.4 
951.6 

Avenue - Sta. 100.00 



FLOODWAY DATA + 
b 
w 

MARICOPA COUNTY, A Z  
[ U N I N C O R P O R A T E D  A R E A S ]  

DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT 
Federal Insurance Administration 

SALT RIVER 



FLOODING SOURCE I FLOODWAY 
I 

WIDTH 
CROSS SECTION DISTANCE' (FT.) 

- 
Salt River 

(continued) 

v 
W 

X 

Y 

z 
AA 
AB 

AC 

AD 
AE 
AF 
AG 
AH 

A 1  

AJ 
AK 

AL 

AM 

SECTION 
AREA 

ISQ. FT.1 

MEAN 
VELOCITY 

(F.P.S.1 

BASE FLOOD 
WATER SURFACE ELEVATION 

REGULATORY Fyr,",","2y WITH INCREASE 

(NGVOI 
FLOODWAY 

(NGVOI INGVDI 
(FEETI 

I I I I 1 I I I I 

' s t r e a m  d i s t a n c e  i n  m i l e s  i nc reas ing  upst ream from 115th Avenue - Sta. 0.00 
 his w i d t h  extends beyond county boundary 

Federal lmunnce Administration 

MARICOPA COUNTY, AZ 
[UNINCORPORATED A R E A S ]  



BASE FLOOD 
FLOODING SOURCE FLOODWAY WATER SURFACE ELEVATION 

WIDTH SECTION WITHOUT MEAN REGULATORY 
FLOODWAY 

WITH 
FLOOOWAY 

INCREASE 
CROSS SECTION DISTANCE' (FT.) AREA VELOCITY (NGVDl 

(NGVDI (NGVDI 
(FEET1 

(SO. FT.1 (FP S.1 

salt River 
(continued) 

AN 28.83 3,370 33,109 5.9 1208.8 1208.8 1209.0 0.2 
A0 29.09 2,678 16,441 11.8 1209.3 1209.3 1209.3 0.0 
AP 29.44 1,214 15,960 12.2 1213.4 1213.4 1213.4 0.0 
AQ 29.93 4,176 30,649 6.3 1219.1 1219.1 1219.4 0.3 
AR 30.22 2,738 16,175 12.0 1221.3 1221.3 1221.5 0.2 
AS 30.65 5,175 62,626 3.1 1227.1 1227.1 1228.1 1.0 

Salt River Split 
Flow Between 
35th Avenue and 
51st Avenue 

A 5.79 -- 990.5 990.5 -- -- 3 -- 3 -- 3 
B 6.16 -- 991.4 991.4 -- -- 3 -- 3 -- 3 
C 6.34 -- 993.5 993.5 -- -- 3 -- 3 -- 3 
D 6.83 -- 995.8 995.8 -- -- 3 -- 3 -- 3 
E 7.49 1002.6 1002.6 -- -- -- 3 -- 3 -- 3 
F 7.89 -- 1003.5 1003.5 -- -- 3 -- 3 -- 3 
G 8.32 -- 1007.6 1007.6 -- -- 3 -- 3 -- 3 
H 9.36 -- 1016.6 1016.6 -- -- 3 -- 3 -- 3 

Stream distance in miles increasing upstream from 115th Avenue - Sta. 0.00 
2~his width extends beyond county boundary 
3 ~ h e  Salt River floodway does not extend into the Split Flow Area 

Federal Insurance Administration 

MARICOPA COUNTY, A2 



LINE A W IS THE FLOOD ELEVATION BEFORE ENCROACHMEN1 
LlNL C D ISTHE FLOOD ELLVAl lON AFTER ENCROACHMENT 

.SURCHARGE N O T T O  EXCEED 1.0 FOOT lF lA  REOUIREMENTI 011 LESSER AMOUNT IFSPECIFIED BY STATE. 

FLOODWAY SCHEMATIC Figure 2 

The loca t ions  of reaches determined f o r  the  f laoding sources of the  
unincorporated a reas  of Maricopa County a r e  shown on the  Flood Pro- 
f i l e s  (Exhibi t  1) and a r e  summarized i n  the  Flood Insurance Zone 
Data Table (Table 2 ) .  

5.2 Flood Hazard Factors  

The FHF i s  the  FIA device used t o  c o r r e l a t e  flood information with 
insurance r a t e  t ab les .  Corre la t ions  between property damage from 
floods and t h e i r  FHFs a r e  used t o . s e t  a c t u a r i a l  insurance premium 
r a t e  t a b l e s  based on FHFs from 005 t o  200. 

The FHF f o r  a  reach i s  the  average weighted di£kerence between the  
10- and 100-year flood water-surface e l eva t ions  expressed t o  the  
nea res t  0 .5  foo t ,  and shown a s  a  t h r e e - d i g i t  code. For example, i f  
t he  d i f ference  between water-surface e l eva t ions  of the  10- and 100- 
vear  f loods is 0.7 f o o t ,  t he  FHF i s  005; i f  the  d i f f e rence  i s  1 .4  



ELEVATION  DIFFERENCE^ 
BETWEEN 1 0 %  (100-YEAR) FLOOD AND 

FHF ZONE BASE FLOOD 
FLOODING SOURCE  PANEL^ 

10% 2% 0.2%  ELEVATION^ 
i I 

(10 YR I (50 YR I 1500 YR I INGVDI i 
A g u a  Fr la  R i v e r  

R e a c h  1 1505 -1.1 -- +1.2 010 A2 V a r l e s  
R e a c h  2 645,905,910, -2.2 -- +1.4 020 A4 V a r l e s  

915,920, 
1205,1210, 
1215,1505 

New R i v e r  
R e a c h  1 1210 -2.2 -- -- 020 A4 V a r l e s  
R e a c h  2 1210 -4.3 -- -- 045 A9 V a r l e s  
R e a c h  3 1210 -6.6 -- -- 065 A13 varies 

-- -- 
I 

R e a c h  4 920,1210 -3.4 035 A7 v a r x e s  
R e a c h  5 920 -6.7 -- -- 065 A13 V a r l e s  
R e a c h  6 920 -4.7 -- 045 A9 V a r l e s  -- 
R e a c h  7 920 -6.3 -- 065 A13 V a r l e s  -- 
R e a c h  8 920 -7.2 -- -- 070 A14 v a n e s  
R e a c h  9 920 -3.3 -- -- 035 A7 V a r l e s  
R e a c h  10 910,920 -2.5 -- -- 025 A5 V a r x e s  
R e a c h  11 910 - 2 . 2  -- -- 020 A4 V a r l e s  
R e a c h  12 910 -2.8 -- 030 A6 V a r l e s  -- 
R e a c h  13 645,910 -1.7 -- -- 015 A 3  V a r l e s  

' ~ l o o d  I n s u r a n c e  R a t e  Map P a n e l  
2 ~ e i g h t e d  a v e r a g e  
3 ~ o u n d e d  t o  t h e  n e a r e s t  foot - see m a p  

i 
DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT 

Federal Insurance Adm~nistrat~on FLOOD INSURANCE ZONE DATA 
MARICOPA COUNTY, A Z  

I U N I N C O R P O R A T E O  A R E A S I  AGUA FRlA RIVER AND NEW RIVER 







. 

I i 
i 

1 ! 

! 

i 
BASE FLOOD 
 ELEVATION^ 

(NGVD) 

V a r i e s  

Varies  

Varies  
Var ies  

-- 

Varies 

Varies  
Varies  

Varies  
Varies  

I 
I 

2 ~ e i g h t e d  average 

3~ounded t o  the  neares t  foot  - see  map 
4 ~ i  f f e rence  between 100-year flood and ground e levat ions  

. -- . ~- ~ _ . . J 

! ' ~ l o o d  Insurance Rate Map Panel 

ZONE 

A10 
A14 

A l l  

A12 

A0 

A8 

A10 
A7 

A6 

A4 

1 

DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT + * Federal Insurance Adminimion 
m 
7 m 
N. 

MARiCOPA COUNTY, A2 
I [ U N I N C O R P O R A T E D  A R E A S ]  

FHF 

050 

070 

055 
060 

-- 

040 

050 

035 

030 

020 

1 
i 

i 
I 

1 
I 

1 
1 
I 

! 

FLOOD INSURANCE ZONE DATA 

SALT RIVER, SALT RIVER SPLIT FLOW BETWEEN 3 5 T H  
A E N U E  AND 51ST AVENUE AND INDIAN BEND'WASH' - 

FLOODING SOURCE 

S a l t  River 

Reach 1 
Reach 2 

Reach 3 
Reach 4 
Shallow 

Flooding 
Area 1 

S a l t  River 
S p l i t  Flow 

Between 35th 

Avenue and 
5 1 s t  Avenue 

Reach 1 

Reach 2 
Reach 3 

Indian Bend Wash 

Reach 1 
Reach 2 

 PANEL^ 

1510,1530 
1265 

1270 
1270 

1530 

1510,1530 

1530 
1530 

1255 

975 

ELEVATION  DIFFERENCE^ 
FLOOD AND 

0.2% 
1500 YR.) 

+2.2 

+3.8 

f2.7 
+3.1 

2 FEET 

+3.1 

+4.5 
+4.1 

+2.6 

+1.5 

BETWEEN 

1 0% 
(10 YR.) 

-5.1 

-7.2 

-5.7 
-6.1 

AVERAGE 

-4.0 
4 

-5.2 
4 
4 

-3.4 

-3.0 

-2.0 

1.0% (10O-YEAR) 

2% 
(50 YR.) 

-1.3 

-1.8 
-1.4 

-1.7 

DEPTH 

-- 
-- 
-- 

-1.0 

-0.6 





f e e t ,  t h e  FHF i s  015; i f  t h e  d i f f e r e n c e  i s  5.0 f e e t ,  t h e  FHF i s  050. 

When t h e  d i f f e r e n c e  between t h e  10- and 100-year w a t e r - s u r f a c e  
e l e v a t i o n s  is g r e a t e r  than  10.0  f e e t ,  accuracy f o r  t h e  FHF i s  t o  t h e  

n e a r e s t  f o o t .  

5 .3  Flood Insurance  Zones 

A f t e r  t h e  d e t e r m i n a t i o n  o f  r e a c h e s  and t h e i r  r e s p e c t i v e  FHFs, t h e  

e n t i r e  un incorpora ted  a r e a  o f  Maricopa County was d i v i d e d  i n t o  
zones,  each having a  s p e c i f i c  f l o o d  p o t e n t i a l  o r  hazard .  Each zone 

was a s s i g n e d  one o f  t h e  fo l lowing  f l o o d  i n s u r a n c e  zone d e s i g n a t i o n s :  

Zone A: 

Zone AO:  

S p e c i a l  Flood Hazard Areas inunda ted  by t h e  

100-year f l o o d ,  determined by approximate 
methods; no b a s e  f l o o d  e l e v a t i o n s  shown o r  
FHFs determined.  

S p e c i a l  Flood Hazard Areas inunda ted  by 

t y p e s  o f  100-year sha l low f l o o d i n g  where 

d e p t h s  a r e  between 1 .0  and 3.0 f e e t ;  d e p t h s  

a r e  shown, b u t  no FHFs a r e  de te rmined .  

Zones A2, A3, A4, A5, S p e c i a l  Flood Hazard Areas inunda ted  by t h e  

A6, A7, A 8 ,  A9, LOO-year f l o o d ,  determined by d e t a i l e d  

A10, A l l ,  A12, methods; b a s e  f l o o d  e l e v a t i o n s  shown and 

A13, A14, A19, zones a s s i q n e d  accord ing  t o  t h e  FHFs. 
A23: 

Zone B: 

Zone C: 

Zone D: 

Areas between t h e  S p e c i a l  Flood Hazard Area 
and t h e  l i m i t s  o f  t h e  500-year f l o o d ,  i n -  
c l u d i n g  a r e a s  o f  t h e  500-year f l o o d  p l a l n  
t h a t  a r e  p r o t e c t e d  from t h e  100-year f l o o d  

by d i k e ,  l e v e e ,  o r  o t h e r  w a t e r  c o n t r o l  

s t r u c t u r e ;  a l s o ,  a r e a s  s u b j e c t  t o  c e r t a i n  
t y p e s  of 100-year sha l low f l o o d i n g  where 

dep ths  a r e  less t h a n  1 . 0  f o o t ;  and a r e a s  

s u b j e c t  t o  100-year f l o o d i n g  from s o u r c e s  

w i t h  d r a i n a g e  a r e a s  l e s s  t h a n  1 s q u a r e  
mi le .  Zone B is n o t  subd iv ided .  

Areas o f  minimal f l o o d i n g .  

Areas o f  undetermined,  b u t  p o s s i b l e  f l o o d  

hazard .  



Table  2 ,  "Flood Insurance  Zone D-ta ,"  summar2;es t h e  f l o o d  e l e v a t i o n  

d i f f e r e n c e s ,  FHFs, f l o o d  i n s u r a n c e  zones ,  and b a s e  f l o o d  e l e v a t i o n s  

f o r  each f l o o d i n g  source  s t u d i e d  i n  d e t a i l  i n  Maricopa County. 

5.4 Flood Insurance  Rate Map D e s c r i p t i o n  

The Flood Insurance  Rate Map f o r  Maricopa County i s ,  f o r  i n s u r a n c e  

purposes ,  t h e  p r i n c i p a l  r e s u l t  o f  t h e  Flood Insurance  Study.  Th is  

map ( p u b l i s h e d  s e p a r a t e l y )  c o n t a i n s  t h e  o f f i c i a l  d e l i n e a t i o n  o f  

f l o o d  i n s u r a n c e  zones and bask f l o o d  e l e v a t i o n  l i n e s .  Base f l o o d  

e l e v a t i o n  l i n e s  show t h e  l o c a t i o n s  o f  t h e  expec ted  whole-foot water-  

s u r f a c e  e l e v a t i o n s  o f  t h e  b a s e  (100-year)  f l o o d .  T h i s  map i s  de- 

veloped i n  accordance w i t h  t h e  l a t e s t  f l o o d  i n s u r a n c e  map prepa-  

r a t i o n  g u i d e l i n e s  Cubl i shed  by t h e  FIA. 

6 .0  OTHER STUDIES 

The Los Angeles D i s t r i c t  o f  t h e  U. S. Army Corps of Enqineers  h a s  pub- 

l i s h e d  f i v e  Flood Prone In format ion  S t u d i e s  f o r  Maricopa County (Ref- 

e r e n c e s  1, 2 ,  3 ,  4 ,  and 5 ) .  These s t u d i e s  were used f o r  t h e  d e l i n e a t i o n  

o f  t h e  100-year f l o o d  boundar ies  f o r  t h o s e  segments o f  t h e  f l o o d i n g  s o u r c e s  

t h a t  were n o t  s t u d i e d  by d e t a i l e d  methods. 

Yost and Gardner ,  Enq ineers ,  have p r e p a r e d  a  d r a i n a g e  s t u d y  f o r  t h e  

C i t y  o f  Phoenix,  Arizona,  which w a s  used f o r  t h e  d e l i n e a t i o n  o f  approx i -  

mate A zones i n  t h e  a r e a  a d j a c e n t  t o  Cave Creek (Reference 191. 

Harris-Toups A s s o c i a t e s  p r e p a r e d  a  d e t a i l e d  h y d r o l o g i c  s t u d y  on t h e  G i l a  

River  (Reference 1 2 )  and a  d e t a i l e d  h y d r a u l i c  s t u d y  on t h e  G i l a  and S a l t  

R ivers  (Reference 2 4 )  which were used i n  t h e  p r e p a r a t i o n  o f  t h i s  Flood 

I n s u r a n c e  Study.  

T h i s  s t u d y  i s  a u t h o r i t a t i v e  f o r  purposes  o f  t h e  Flood Insurance  Program 

and t h e  d a t a  p r e s e n t e d  h e r e  e i t h e r  supersede  o r  a r e  compat ible  w i t h  p r e -  

v i o u s  d e t e r m i n a t i o n s .  

7 .0  LOCATION OF DATA 

Survey,  h y d r o l o g i c ,  h y d r a u l i c ,  and o t h e r  p e r t i n e n t  d a t a  used i n  t h i s  

s t u d y  can be  o b t a i n e d  by c o n t a c t i n q  t h e  o f f i c e  o f  t h e  F e d e r a l  Insurance  

A d m i n i s t r a t i o n ,  Regional  D i r e c t o r ,  450 Golden Gate Avenue, P .  0. Box 

36003, San F r a n c i s c o ,  C a l i f o r n i a  94102. 
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STREAM DISTANCE IN MILES ABOVE CONFLUENCE WITH THE NEW RIVER 



---- 100 YEAR FLOOD 

------ 10 YEAR FLOOD 

STREAM BED 

STREAM DISTANCE IN MILES ABOVE CONFLUENCE WITH THE NEW RIVER 



69.6 69.8 70.0 70.2 70.4 70.6 70.8 71.0 71.2 71.4 71.6 71.8 72.0 72.2 

ST REAM DISTANCE IN MILES DECREASING DOWNSTREAM FROM 1 15TH AVENUE - STATION 100 

810 

800 

790 

780 

770 

760 

500 YEAR FLOOD 
---- 100 YEAR FLOOD 
--- 50 YEAR FLOOD 

10 YEAR FLOOD 

STREAM BED 



820 

810 

790 

780 

500 YEAR FLOOD 

100 YEAR FLOOD 
--- 

770 
50 YEAR FLOOD 

------ 10 YEAR FLOOD 

STREAM BED 

72.2 72.4 72.6 72.8 73.0 73.2 73.4 73.6 73.8 74.0 74.2 74.4 74.6 74.E 

STREAM DISTA~[CE IN MILES DECREASING DOWNSTREAM FROM 115TH AVENUE - STATION 100 



830 

820 

810 

800 

790 

500 YEAR FLOOD 

-- 100 YEAR FLOOD 
-- 

780 50 YEAR FLOOD 
--- 10 YEAR FLOOD 

STREAM BED 

74.8 75.0 75.2 75.4 75.6 75.8 76.0 76.2 76.4 76.6 76.8 77.0 77.2 77.4 

STREAM DISTANCE IN MILES DECREASING DOWNSTREAM FROM 115TH AVENUE -STATION 100 



840 840 

830 830 

820 820 

810 810 

800 800 

500 YEAR FLOOD 

---- 100 YEAR FLOOD 

790 50 YEAR FLOOD - -__--  10 YEAR FLOOD 

STREAM BED 

77.4 77.6 77.8 78.0 78.2 78.4 78.6 78.3 79.0 79.2 79.4 79.6 79.80 80.00 

STREAM DISTANCE IN  MILES DECREASING DOWNSTREAM FROM 115TH AVENUE - STATION 100 m 



860 860 

850 850 

- 
P > 
(3 

5 
840 840 

t, 
W 
LL 

f 

z 830 830 
I? 
l- a > 
W 
J 
W 

820 820 

810 810 

100 YEAR FLOOD 

50 YEAR FLOOD 

10 YEAR FLOOD 

STREAM BED 

80.0 80.2 80.4 80.6 80.8 81.0 81.2 81.4 81.6 81.8 82.0 82.2 82.4 82.6 

STREAM DISTANCE IN MILES DECREASING DOWNSTREAM FROM 115TH AVENUE-STATION 100 



, 

870 

660 

850 

840 

830 

-I--- 100 YEAR FLOOD 

--- 50 YEAR FLOOD 

10 YEAR FLOOD 

STREAM BED 

82.6 82.8 83.0 83.2 83.4 83.6 83.8 84.0 84.2 84.4 84.6 1 84.8 85.0 85.2 

STREAM DISTANCE IN MILES DECREASING DOWNSTREAM FROM 115TH AVENUE -STATION 100 



STREAM DISTANCE IN MILES DECREASING DOWNSTREAM FROM 115TH AVENUE -STATION 100 



890 890 

0 > 
0 
5 

880 
I- 

880 
Y 
Y 
U. 

5 

z 870 870 e 
I- < > 
W 
J 
W 

860 860 

850 850 

500 YEAR FLOOD 

100 YEAR FLOOD 
--- 50 YEAR FLOOD 
------ 10 YEAR FLOOD 

STREAM BED 

CROSS LOCATION SECTION 

87.8 88.0 88.2 88.4 88.6 88.8 89.0 89.2 89.4 89.6 89.8 90.0 90.2 90.4 

STREAM DISTANCE IN MILES DECREASING DOWNSTREAM FROM 115TH AVENUE -STATION 100 



90.4 90.6 90.8 91.0 91.2 91.4 91.6 91.8 92.0 92.2 92.4 92.6 92.8 93.0 

STREAM DISTANCE IN MILES DECREASING DOWNSTREAM FROM 115TH AVENUE -STATION 100 





I 
STREAM DISTANCE IN MILES DECREASING DOWNSTREAM FROM 115TH AVENUE - STATION 100 



500 YEAR FLOOD 

100 YEAR FLOOD 
-8 -- 50 YEAR FLOOD 
------ 10 YEAR FLOOD 

STREAM BED 

CROSS SECTION 



100 YEAR FLOOD 

STREAM BED 

93.0 93.2 93.4 93.6 93.8 94.0 94.2 94.4 94.6 94 8 95.0 95.2 95.4 95.6 

STREAM DISTANCE IN MILES DECREASING DOWNSTREAM FROM 115TH AVENUE - STATION 100 



970 

960 

950 

940 

930 

500 YEAR FLOOD 

-- 100 YEAR FLOOD 
-- 50 YEAR FLOOD 

------ 10YEAR FLOOD 

STREAM BED 

0.00 0.20 0.40 0.60 0.80 1 .OO 1.20 1.40 1.60 1 .80 2.00 : 2.20 2.40 2.6 

STREAM DISTANCE IN MILES INCREASING UPSTREAM FROM 115TH AVENUE -STATION 0.00 



STREAM DISTANCE IN MILES INCREASING UPSTREAM FROM 115TH AVENUE - STATION 0.00 



500 YEAR FLOOD 

100 YEAR FLOOD 

50 YEAR FLOOD 

10 YEAR FLOOD 

STREAM BED 

CROSS SECTION 

5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20 7.40 7.60 7.8 

STREAM DISTANCE IN MILES INCREASING UPSTREAM FROM 115TH AVENUE - STATION 0.00 



STREAM DISTANCE IN MILES INCREASING UPSTREAM FROM 115TH AVENUE - STATION 0.00 



1050 

1040 

1030 

1020 

500 YEAR FLOOD 

---- 100 YEAR FLOOD 

1010 50 YEAR FLOOD 
------ 10 YEAR FLOOD 

STREAM BED 

CROSS SECTION 
LOCATION 

10.40 10.60 10.80 11.00 11.20 11.40 11.60 11.80 I 
! 

STREAM DISTANCE IN MILES INCREASINGUPSTREAM FROM 115TH AVENUE - STATION 0.00 



STREAM DISTANCE IN MILES INCREASING UPSTREAM FROM 115TH AVENUE - STATION 0.00 



1220 

1210 

1200 

1190 

1180 

1170 

100 YEAR FLOOD 

1160 
50 YEAR FLOOD 

CROSS SECTION 

1150 
26.25 26.50 26.75 27.00 27.25 27.50 27.75 28.00 28.25 28.50 28.75 29.00 

STREAM DISTANCE IN MILES INCREASING UPSTREAM FROM 115TH AVENUE -STATION 0.00 



STREAM DISTANCE IN MILES INCREASING UPSTREAM FROM 115TH AVENUE -STATION 0.00 



STREAM DISTANCE IN MILES INCREASING UPSTREAM FROM 115TH AVENUE - STATION 0.00 



1030 

1020 

1070 

1000 

100 YEAR FLOOD 

990 

STREAM BED 

8.00 8.20 8.40 8.60 8.80 9.00 9.20 9.40 

STREAM DISTANCE IN MILES INCREASING UPSTREAM FROM 115TH AVENUE -STATION 0.00 



STREAM DISTANCE IN THOUSANDS OF FEETABOVE CONFLUENCE WITH SALT RIVER 


