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FLOOD INSURANCE STUDY 

SCOTTSDALE, ARIZONA 

1. AUTHORITY FOR STUDY. This  Type 15  Flood Insurance Study was prepared 

by t h e  Corps of Engineers f o r  t h e  Federal  Insurance Adminis t ra t ion,  U .  S. 

Department of Housing and Urban Development, i n  accordance wi th  t h e  1968 

Nat ional  Flood Insurance Act,  a s  amended. Author i ty  f o r  i ts  prepara t ion  

was provided by l e t t e r  from t h e  Of f i ce  of t h e  Chief of Engineers,  ENGCW-PF, 

dated 8 June 1971, s u b j e c t :  "Type 1 5  Flood Insurance Studies ."  

2 .  FINANCING OF STUDY. Pursuant t o  P ro jec t  Order No. 4 ,  Inter-Agency 

Agreement (1AA)-H-15-72, funds have been f u l l y  o b l i g a t e d  by t h e  Department 

of Housing and Urban Development t o  cover Corps of Engineers'  expendi tures  

i n  p repar ing  t h i s  s tudy .  

3. DESCRIPTION OF AREA AND STUDY LIMITS. S c o t t s d a l e ,  a c i t y  of  about 

68,000 popula t ion (census of 1970) is e a s t  o f ,  and ad jacen t  t o  t h e  Ci ty  of 

Phoenix, i n  Maricopa County, Arizona. The c i t y  l i m i t s  encompass an  a r e a  

of about 69 square  mi les .  The t e r r a i n  descends from an e l e v a t i o n  of about 

4070 f e e t  i n  t h e  McDowell Mountains i n  t h e  n o r t h  e a s t  t o  about 1190 f e e t  

i n  t h e  south .  

The s tudy  a r e a  can be subdivided i n t o  t h r e e  major types :  The mountain, 

d e s e r t  and urban a r e a s .  The mountain a r e a  is  i n  t h e  nor theas te rn  p a r t  of  

t h e  c i t y  and is  charac te r i zed  by s t e e p  rugged t e r r a i n ,  i n t e r c e p t e d  by 

narrow canyons. These canyons are s u b j e c t  t o  extremely hazardous f lood ing ,  

cha rac te r i zed  by high v e l o c i t i e s .  The d e s e r t  a r e a  is charac te r i zed  by 

moderate s l o p e s  and many n a t u r a l  channels ,  too  smal l  t o  c o n t a i n  major f l o o d s .  

The urban a r e a  is  e s s e n t i a l l y  a developed d e s e r t  a r e a .  



About 5.6 mi les  of t h e  Arizona Canal and 1 .8  mi les  of t h e  Arizona Cross 

Cut Canal a r e  w i t h i n  Sco t t sda le  c i t y  l i m i t s .  The Arizona Canal l evees  

have been breeched a t  s e v e r a l  l o c a t i o n s  by l a r g e  f loods .  A major wash, 

Indian Bend Wash, is  w i t h i n  t h e  c i t y  l i m i t s  f o r  about 7.3 miles. 

4. DESCRIPTION OF WORK. 

a .  General. The work performed i n  developing t h i s  s tudy and i ts  

informat ional  con ten t s  was governed by t h e  Corps of Engineers p u b l i c a t i o n  

"Guidelines f o r  Type 15 Flood Insurance S t u d i e s ,  September 1971," and o t h e r  

a p p l i c a b l e  guidance d i r e c t i v e s .  

b.  Hydrologic S tud ies .  Flood frequency d a t a  f o r  t h e  s tudy a r e a  was 

developed from discharge-frequency r e l a t i o n s h i p s  of h i s t o r i c  f l o o d s  and 

hydrologic  s tudy analyses  accomplished by t h e  Corps of Engineers.  Various 

modifying f a c t o r s  were app l i ed  i n  developing t h e  discharge-frequency curves 

t o  a l low f o r  t h e  e f f e c t s  of t h e  e x i s t i n g  l evees  and o t h e r  o b s t r u c t i o n s .  

Addi t iona l ly ,  al lowance was made f o r  t h e  o b s t r u c t i v e  e f f e c t s  of f loodborne 

d e b r i s .  

0 
c .  Reaches. The f l o o d p l a i n  a long Indian Bend Wash is  subdivided i n t o  

t h r e e  reaches .  Water s u r f a c e  p r o f i l e s  of reaches  1 and 3  a r e  s i m i l a r  and 

t h e r e f o r e ,  only  one elevation-frequency curve is  given f o r  both  wi th  

an  index s t a t i o n  a t  c ross  s e c t i o n  315, about 114 m i l e  downstream from 

McDonald Drive. The index s t a t i o n  f o r  Reach No. 2 is s e l e c t e d  a t  c r o s s  

s e c t i o n  130, about 0 .8  mi les  upstream of McDowell Road. Reach No. 1 

is about 112 mi le  long,  extending upstream from Van Buren S t r e e t  ( t h e  

southern  boundary of Sco t t sda le )  t o  Roosevelt S t r e e t .  Reach No. 2 is  

between Roosevelt S t r e e t  and Indian School Road whi le  reach No. 3 comprises 



Reaches 1 & 3 
Representative Cross 

Section 315 

the r e s t  of the  wash within the  c i t y  l i m i t s .  

d. Elevation-Frequency Data. Elevation-frequency data fo r  the index 

s t a t ions  a r e  l i s t e d  i n  the  tabulat ion below; the frequency curves a r e  shown 

on Exhibits 1 t o  4. 

e .  Flood Hazard Factors (FHF). The flood hazard fac tors  f o r  the  

a frequency curves on exhibi ts  1 t o  4 a re  025C, 040C, 0051, 0051, respectively. 

ELEVATION-FREQUENCY DATA 

Frequency Elevation i n  Feet 
i n  years (mean sea level)  

10 1259.8 
25 1260.3 
50 1261.2 

100 1262.0 
500 1264.0 

Feet Difference 
10 and LOO years 2.2 

Reach 2 
Representative Cross 

Section 130 10 1210.7 
25 1212.1 
50 1213.3 

100 1214.8 
500 1218.2 

Feet Difference 
10 and 100 years 4.1 

Zones. The study area  was divided i n t o  zones which r e f l e c t  f -  - 
varying degrees of flood r i s k  deriving from probable flooding of specif ied 

magnitude. Zone boundary l i n e s  were generally establ ished along the center l ine  

of s t r e e t s  o r  other  i den t i f i ab le  l i m i t s .  A s  shown on the  Flood Insurance 

Study Zone Maps, P la tes  2 through 8 ,  the  zone designations include (1) 

Zone A-Areas vulernable t o  floods up t o  and including the  base flood (100- 

year-frequency f lood);  (2) Zone B-Areas vulnerable to  floods greater  

than the base flood, up t o  and including the 500-year-frequency f lood,  

3 



and sheet-flow-type flooding from base flood and l e s se r  flood flows; and 

(3) Zone C-Areas outside of the  blocked out  above-mentioned l i m i t s ,  where 

flood r i s k  is  r e l a t ive ly  low. In  some areas Zone B associated with the 

A Zone is  not  shown because i t  is  e i t h e r  too narrow or  already included 

within the A-Zone l i m i t s  which usually a re  extended t o  the next i den t i f i ab le  

l i n e  o r  s t r e e t .  Certain areas south of Old Verde Canal Levee can be flood 

f r e e  but because of uncertainty about the  levee s trength and the ex is t ing  

openings i n  i t ,  the whole area is designated a s  a  Sheet-Flow Zone. Local 

a reas ,  designated as  Sheet-Flow Zone (B-4) d i r ec t ly  south and eas t  of 

the  Arizona Canal may have extensive damage i n  the loca l i ty  of levee f a i l u r e ;  

but these a reas  cannot be prelocated. In general,  the data given is  based 

on average conditions. Local small a reas ,  d i f f i c u l t  to  del ineate  using 

the ava i lab le  topographical maps, may be subject to  more severe flooding 

or  flooding a t  higher frequencies than depicted. It is not recommended 

tha t  the data  given i n  B-4 and B-5 Zones be used fo r  construction purposes. 

The Zone maps a lso  show base flood elevat ion l i n e s ,  representing water 

surface contours a t  5  foot  in te rva ls .  P la te  1 is a Zone Map Index which 

shows the  re la t ionship  of the Flood Insurance Zone Maps within the study 

area ' s  overa l l  l i m i t s .  

g. Prof i les .  High water p ro f i l e s  for  the study reach, representing 

the  10-year, 100-year, and 500-year-frequency flood, a r e  shown on Plates  

9 and 10. 

5. FLOODWAY DATA. By de f in i t i on ,  a  "floodway" i s  the channel of a  water- 

course and tha t  portion of the  adjoining flood plain required t o  provide 

for  the passage of the  100-year frequency discharge (discharge having a  

1-percent chance of occurrence i n  any given year) with an ins igni f icant  

4 a 



increase i n  the 

Unless S ta t e  o r  

water surface above t h a t  of the  pre-floodway condition. 

l oca l  requirements indicate  a spec i f i c  allowable increase,  

an ins igni f icant  increase is considered not more than 1 foot  a t  any location. 

A s  a fur ther  de f in i t i on ,  the  "floodway fringe" i s  the portion of the 

100-year flood p la in  located between the floodway boundary and the ou t l ine  

of the 100-year flood. On Pla tes  12 t o  18, the basel ine fo r  floodway 

measurements is Centerline of Hayden Road between Van Buren St ree t  and 

Indian School Road, center l ine  of 82nd St ree t  between Indian School Road 

and Arizona Canal and Scottsdale  Road north of the Canal. 

a. Area Considered. The study reach considered f o r  purposes of floodway 

del ineat ion extends along the  Indian Bend Wash within Scottsdale  City 

l i m i t s .  The reach is  about 7 .3  miles long. 

b. Local Coordination. In se lec t ing  the  preliminary floodway, the  

encroachment l i m i t s  a s  suggested by the City of Scottsdale were u t i l i zed  

except south of Roosevelt S t ree t  where the  increase i n  depth within the 

suggested l i m i t s  would be more than 1 foot ,  and north of the Arizona 

Canal where no l i m i t s  were suggested by the  City. 

c.  Assumptions and Consideration. The floodway data developed fo r  

t h i s  study is t o  be  considered preliminary and fur ther  refinements should 

be expected. For purposes of hydraulic computations, i t  was assumed 

t h a t  t@ floodway f r inge  area  was f i l l e d  s o l i d  and had nei ther  overbank 

storage nor floodflow capacity. 

a d. Design Cr i te r ia .  The preliminary floodway, t o  be reserved by 

zoning o r  encroachment l i n e s ,  is  designed t o  pass the  100-year-frequency 

discharge of 30,000 cubic f ee t  per second. Floodway l i m i t s  were determined 

by using encroachments on each bank so tha t  the cross  sect ion,  a s  modified, 



would have the discharge carrying capacity of the  na tura l  cross sect ion,  

with an increase i n  water surface elevat ion of not more than 1 foot.  

The encroachment l i m i t s  were developed, i n  general,  by removing an equal 

amount of conveyance capacity from each s ide  of the channel. The flood 

p la in  of the 100-year-frequency flood under ex is t ing  conditions, the 

preliminary floodway, the floodway f r inge  a reas ,  and the locat ion of 

each cross sect ion used i n  the floodway determination a re  shown on Pla tes  

12 and 18. In general,  floodflow veloc i t ies  i n  the floodway a r e  higher 

than 5 f e e t  per second and therefore,  protection against  erosion is  recommended. 

The ac tua l  l i m i t s  of the  100-year flood plain on the ground may vary s l i g h t l y  

from those shown on the  plates  because of map sca le  l imi ta t ions  which 

do not permit prec ise  p lo t t ing  of the  flooded area  boundaries. 

e. Water Surface Elevations. The 100-year-frequency-base f lood's  

water surface elevat ions,  under ex is t ing  and allowable encroachment 

conditions (with floodway), a r e  shown f o r  each cross sect ion i n  the tabu- 

l a t i o n  on the  following page. 

6. DATA RETAINED ON FILE. Although not presented herein,  the survey, 

hydrologic, hydraulic,  and other  backup data and computations compiled 

i n  preparing t h i s  study a r e  considered an in t eg ra l  pa r t  thereof.  This 

information is  retained on f i l e  i n  the Office of the Los Angeles D i s t r i c t ,  

Corps of Engineers. 

7. ACKNOWLEDGEMENTS. The ass i s tance  and cooperation of the City of 

Scot tsdale  i n  providing the base map fo r  zoning used fo r  the study a r e  

gra tefu l ly  acknowledged. 





I .  CURVE CORRESPONDS TO FLOOD HAZARD FACTOR NO. 029D. 

REACHES NO. I & 3 
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I .  CURVE CORRE$PONDS TO FLOOD HAZARD FACTOR NO. OUOC. 

SCOTTSDALE, ARl  ZONA 

ELEVATION FREQUENCY 
RELATIONSHIP 



I .  CURVE CORRESPONDS TO FLOOO HAZARD FACTOR NO. 0 0 5 1 .  
2 .  FLOOO DEPTH BASED ON AVERAGE GROUND SURFACE. 
3 .  MOST OF THE AREA I S  FREE FROM DAMAGE BY FLOODS SMALLER 

THAN 50-YEAR-FREGUENCY FLOOD. 

SCOTTSDALE, AR l ZONA 

ELEVATION FREQUENCY 
RELATI ONSH I P 

CORPS OF ENGINEERS, U. S. ARMY 
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. . . . . . . . .  
..... -~ ... 

500 -Year Flood --- 
100 - Ye@? Flmd ------ 
I0 - Vear Flaad ---- ...-- 

I. The water  s u r f a c e  p r o f i  l e  
shown oo rns t ream o f  r i v e r  
m i l e  1 .75 i s  based on a 
n a t u r a l  d i v e r s i o n  o f  f l o o d  
f l o w s  t o  t h e  e a s t .  

2.  Roadway c r o s s i n g s  are  assumed 
t o  have been washed o u t  by 
t h e  100 and 500-year  f l o o d s .  
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500-Year Flood --- 
100- Year Flood ------ 
10- Year Flood ---- 

NOTES: 
1 .  The w a t e r  s u r f a c e  p r o f i  l e  

shown downstream o f  r i v e r  
m i l e  1 . 7 5  i s  based on a 
n a t u r a l  d i v e r s i o n  o f  f l o o d  
f l o w s  t o  t h e  e a s t  

2 .  Roadway c r o s s i n g s  a r e  assumed 
l o  h a v e  been washed o u t  by 
t h e  1 0 0  and 5 0 0 - y e a r  f l o o d s .  
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OVERFLOW L I M I T S  

FLOODWAY F R l l O E  

FLOOOWAY F R I N G E  

CROSS SECTlOW MUMBER. 

-.--28#0/ GROUND ELEVATIOW I M  FEET 
ABOVE MEAM SEA LEVEL.  

ACTUAL LOCATIOMS OW THE GROUIO,  AS 
EXPLAINED II THE REPORT. 

2 .  ELEVATIOW DATUM I S  MEAN SEA LEVEL.  

SCALE IN FEET 
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