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SUMMARY 

General 

1. The Flood Contro l  D i s t r i c t  o f  Maricopa County requested t h a t  

the U.S. Army Corps o f  Engineers prov ide  in fo rmat ion  about the  f l o o d  

hazard i n  f l o o d  p l a i n s  along several streams i n  the  County. An index 

map o f  the  study areas i n  Maricopa County i s  shown on p l a t e  1 .  This * 

repor t ,  the f i f t h  i n  the se r ies  on Maricopa County, presents the r e s u l t s  

o f  the study made o f  a reach o f  approximately 27 m i les  o f  the New River  

f l o o d  p l a i n .  

Au tho r i za t i on  

2. This  repo r t  was prepared under the a u t h o r i t y  granted i n  sec t i on  

206, Pub l i c  Law 86-645, approved 14 J u l y  1960. That sec t i on  i s  quoted 

P 
i n  appendix 1 .  

3. The a u t h o r i t y  o f  the  Flood Contro l  D i s t r i c t  o f  Maricopa County 

t o  p a r t i c i p a t e  i n  f l ood -con t ro l  p lanning i s  der ived from a r t i c l e  5, 
" 

sect ions 45-2351 t o  45-2370, i n c l u s i v e ,  t i  t i e  45, chapter 10, Arizona 

Revised Statutes - and from a r e s o l u t i o n  o f  the  Board o f  Supervisors o f  

* Maricopa County dated 3 August 1959, which es tab l ished the  f l ood -con t ro l  

• ,- .1 
d i s t r i c t  pursuant t o  the  c i t e d  s ta tu tes .  

I 
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4. Furthermore,  A r i zona  has adopted s t a t e  s t a t u t e s  e n a b l i n g  > 

c o u n t i e s  and c i t i e s  t o  zone th rough  t h e  use o f  p r o p e r l y  adopted 

r e s o l u t i o n s  and o rd inances .  Such zon ing  laws must be i n  t h e  i n t e r e s t  o f  

promot ing h e a l t h ,  s a f e t y ,  mora ls ,  o r  genera l  w e l f a r e ,  and a r e  g e n e r a l l y  

p laced  on referendum i n  a  p u b l i c  e l e c t i o n .  Mar icopa County has adopted 

zon ing  laws, b u t  n o t  i n  regard  t o  f l o o d  hazards.  However, f l o o d - p l a i n  

zon ing c o u l d  be adopted by t h e  County because i t w u l d  be i n  t h e  i n t e r e s t  

o f  promot ing h e a l t h ,  s a f e t y ,  mora ls ,  and genera l  w e l f a r e .  

5. On 26 September 1960 and 11 December 1961, t h e  Board o f  

Superv iso rs  o f  Mar icopa County and t h e  Board o f  D i r e c t o r s  o f  t h e  F lood  

C o n t r o l  D i s t r i c t  o f  Mar icopa County adopted r e s o l u t i o n s  r e q u e s t i n g  t h e  

U.S. Army Corps o f  Engineers t o  make a  f l o o d - p l a i n - i n f o r m a t i o n  s t u d y  f o r  

Mar icopa County - and g i v i n g  assurances t h a t  t h e  i n f o r m a t i o n  i n  t h i s  

r e p o r t  would be made a v a i l a b l e  t o  a l l  i n t e r e s t e d  persons and o r g a n i z a t i o n s ,  

and t h a t  t h e  a v a i l a b i l i t y  o f  t h e  r e p o r t  would be adequate ly  p u b l i c i z e d .  

Those r e s o l u t i o n s  a r e  quoted i n  appendix 1. On 14 A p r i l  1961, t h e  C h i e f  

o f  Engineers ,  Department o f  t h e  Army, Washington, D . C . ,  approved t h e  

reques t  f o r  these  Maricopa County s t u d i e s .  

6. The Ar i zona  S t a t e  Land Commissioner has been des igna ted  by t h e  L 

Governor o f  A r i zona  t o  c o o r d i n a t e  and t o  a s s i g n  p r i o r i t y  t o  a p p l i c a t i o n s  

f o r  f l o o d - p l a i n - i n f o r m a t i o n  s t u d i e s .  Upon approva l  f o r  r e l e a s e  o f  t h i s  . 
r e p o r t  by  t h e  Ar i zona  S t a t e  Land Commissioner on 21 December 1966, t h e  

D i v i s i o n  Engineer,  South P a c i f i c  D i v i s i o n ,  Corps o f  Engineers ,  Department 
* . 

o f  t h e  Army, San Franc isco,  C a l i f o r n i a ,  approved r e l e a s e  o f  t h i s  r e p o r t  

f o r  p u b l i c a t i o n  on 31 January 1967. ?. 
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Purpose o f  Study 

7. The purpose o f  the  study presented i n  t h i s  repo r t  i s  t o  p rov ide  

in fo rmat ion  on f l o o d  hazards i n  the f l o o d  p l a i n  on a 27-mile reach o f  

New River.  - T h i s  in fo rmat ion  i s  f o r  the  guidance o f  the  Sta te  o f  Arizona 

and the  Flood Control  D i s t r i c t  o f  Maricopa County i n  (a) - adv is ing  

county and c i t y  p lanning organ iza t ions  and p r i v a t e  land developers about 

those hazards and (b) - s e t t i n g  up appropr ia te  c o n t r o l s  t o  insure optimum 

and prudent use o f  the  f l o o d  p l a i n .  The purpose o f  t h i s  repo r t  i s  not  

t o  discourage the use o f  the f l o o d  p l a i n  - but  ra the r  t o  encourage 

development t h a t  w i l l  insure an optimum balance between the needs o f  man 

f o r  use o f  the  f l o o d  p l a i n  and the  needs o f  nature f o r  the discharge o f  

f loodwaters.  

Scope 

8. The Flood Contro l  D i s t r i c t  o f  Maricopa County requested a 

f lood-p la in - in fo rmat ion  study on New River,  a  t r i b u t a r y  o f  the Agua 

F r i a  River .  The reach o f  New River  f i n a l l y  se lected f o r  t h i s  repo r t  i s  

the f l o o d  p l a i n  which extends upstream from Greenway Road (near the  

conf luence w i t h  Skunk Creek about 8 m i l es  upstream from the conf luence 

a w i t h  Agua F r i a  River)  t o  the  narrows about 5 m i l es  upstream from where 

Black Canyon Highway (Arizona Sta te  Highway 69) crosses New River  a t  

u the  community of New River.  The study area i s  shown on p l a t e  2 and the  

drainage area i s  shown on p l a t e  3. 

9. Outside the study reach i n  t h i s  repo r t ,  f lood-hazard discharges 
' IC 

are  a v a i l a b l e  f o r  the 50-year f lood,  100-year f lood,  and standard project  

*% f l ood  f o r  the  downstream reach o f  New River  extending from Greenway Road 

3 
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t o  the conf luence w i t h  Agua F r i a  River.  These f lood-hazard discharges 
> 

. 
a r e  i n  the  i n t e r i m  survey repo r t  prepared by the Los Angeles D i s t r i c t ,  

Corps o f  Engineers, f o r  the  area o f  Phoenix, Arizona, and v i c i n i t y .  As 

* 
a  r e s u l t  o f  the survey repo r t ,  Congress has author ized f u t u r e  f l ood -  . 
c o n t r o l  improvements f o r  t h i s  downstream reach o f  New River .  

10. The study included cons idera t ion  o f  past f l o o &  and o f  f u t u r e  . 
f loods  i n  whose over f low area methods o f  r e g u l a t i n g  development o r  

cons t ruc t i on  o f  f l ood -con t ro l  f a c i l i t i e s  might be warranted. 

Use o f  the Report 

11 .  The in fo rmat ion  i n  t h i s  repo r t  i s  presented f o r  cons idera t ion  

and use by the Sta te  o f  Arizona, Maricopa County, o the r  l oca l  agencies, 

and f l ood -p la in  users f o r  p lann ing  the use and r e g u l a t i o n  o f  the f l o o d  

p l a i n  along New River  between Greenway Road and the narrows (about 5 

m i l es  upstream from the community o f  New R ive r ) .  The Sta te  and County 

have agreed t o  make t h i s  in fo rmat ion  a v a i l a b l e  f o r  i n te res ted  persons 

and organ iza t ions .  Fur ther  in fo rmat ion  on the  use o r  a v a i l a b i l i t y  o f  

t h i s  repo r t  should be requested from the Flood Control  D i s t r i c t  o f  

Maricopa County, i n  Phoenix, Arizona. 
6 

12. Any regu la t i on  f o r  f l o o d - p l a i n  use r e s u l t i n g  from t h i s  repo r t  

would be undertaken by the State,  by the County, o r  by some o ther  l oca l  

agency. This repo r t  i s  not  intended t o  extend any Federal a u t h o r i t y  over 

zoning o r  o the r  regu la t i on  o f  f l ood -p la in  use, and the  in fo rmat ion  study 

and repo r t  a re  no t  t o  be construed as committ ing the Federal Government b 

t o  i nves t i ga t i ng ,  planning, designing, cons t ruc t ing ,  operat ing,  o r  . 
v- 
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main ta in ing  any f a c i l i t i e s  discussed, o r  t o  imply any i n t e n t  t o  undertake 

such a c t i v i t i e s  unless s p e c i f i c a l l y  author ized by Congress. 
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DESCRIPTION OF STUDY AREA 

General Descr ip t ion  

16. The New River ,  which i s  the major t r i b u t a r y  o f  the Agua F r i a  

River ,  r i s e s  i n  the Cook Mesa area o f  the New River  Mountains about 

45 m i l es  n o r t h  o f  Phoenix and f lows genera l l y  southward, c ross ing  the 

Black Canyon Highway approximately 5 m i l es  southwest o f  the New River  

Mountains and j o i n i n g  Agua F r i a  River  about 15 m i les  northwest o f  Phoenix. 

The t o t a l  length  o f  the  stream i s  approximately 48 m i les  w i t h  a t o t a l  

drainage area o f  about 350 square m i les  ( i n c l u d i n g  190 square m i les  

upstream from the  conf luence w i t h  Skunk Creek). 

17. The reaches considered i n  t h i s  study (see p l s .  6 t o  15, 

i nc lus i ve )  extend f o r  about 27 m i les  upstream from Greenway Road (Jus t  

upstream from the  conf luence w i t h  Skunk Creek) t o  the narrows about 

5 m i l es  upstream from the  Black Canyon Highway Bridge. I n v e r t  e leva t ions  

along New River  i n  the  repo r t  area range from 1,175 f e e t  a t  Greenway Road 

t o  2,290 f e e t  a t  the upstream l i m i t s  o f  study. I n  the repo r t  area, the  

major t r i b u t a r i e s  are  Deadman Wash, which en ters  New River  from the 

nor theast  about 3 m i l es  northwest o f  Hedgpeth H i l l s ,  and an unnamed 

t r i b u t a r y  t h a t  en ters  New River  from the  northwest about 5 m i l es  upstream 

from Oeadman Wash. 

18. I n  the upstream p a r t  o f  the  area under study, New River  f lows 

through an area t h a t  i s  t y p i c a l l y  deser t  i n  character ,  the na tu ra l  

channel i s  genera l l y  narrow and we l l  def ined, and the maximum w id th  o f  

the f l o o d  p l a i n  i s  about 2,000 f e e t .  (See p i c t u r e s  1 t o  4, i n c l u s i v e ;  

and p l s .  6 t o  8, i n c l u s i v e . )  I n  the middle reaches New River  f lows through 



a f a i r l y  l e v e l  and ex tens ive  f l o o d  p l a i n  where f lows are  i n  several 

genera l l y  p a r a l l e l  channels. I n  t h i s  middle reach the f l ood  p l a i n  

reaches a  maximum wid th  o f  about 6,000 fee t .  (See p i c t u r e s  5; and p l s .  

9  t o  1 1  i nc lus i ve . )  I n  the downstream area under study, New River f lows 

through an area t h a t  i s  most ly  a g r i c u l t u r e ,  the na tu ra l  channel i s  

genera l l y  shal low and f loodf lows near the conf luence w i t h  Skunk Creek 

merge w i t h  f loodf lows o f  Skunk Creek. (See p i c t u r e s  6  t o  9, i nc lus i ve ;  

and p l s .  12 t o  15, i nc lus i ve . )  

Prospect ive Developments A f f e c t i n g  the Flood P l a i n  

19. The study area has no t  ye t  experienced the  expanding r e s i -  

d e n t i a l  and urban development t h a t  has occurred t o  the south and east .  

However, the  general area i n  and around the town o f  Peoria on New River ,  

downstream from Greenway Road, i s  developing a t  a  tremendous ra te .  

Rapid development has taken p lace i n  o ther  p a r t s  o f  Arizona as w e l l  as 

i n  Maricopa County, i nc lud ing  areas adjacent t o  the Phoenix me t ropo l i t an  

area o f  which Peoria i s  a  p a r t .  Arizona was among the leaders i n  popu- 

l a t i o n  growth from 1950 t o  1960 and was the ac tua l  leader among the 

States dur ing  the per iod  from 1946 t o  1950. Approximately h a l f  o f  . 
Ar izona 's  people l i v e  i n  Maricopa County. By 1970, the popu la t ion  o f  

Maricopa County i s  expected t o  be almost double the 1960 f i g u r e .  I n  1960, 

the  census count f o r  Maricopa County was 663,500. The popu la t ion  o f  

Maricopa County i n  1980 i s  est imated a t  2,000,000. With t h i s  r e s u l t a n t  

• < r e s i d e n t i a l  expansion i n  Maricopa County, popu la t ion  growth would be 

expected t o  move i n t o  the  study area. - 5 
7 
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20. The development t h a t  has a l ready taken p lace i n  the New River  

area has resu l ted  i n  the encroachment o f  a g r i c u l t u r a l  areas on and 

adjacent t o  the f l o o d  p l a i n  i n  the  repo r t  area. Some o f  these a g r i c u l -  

t u r a l  areas have been damaged several times i n  recent years by h igh  water 

f lows.  The p o t e n t i a l  t h r e a t  t o  l i f e  and proper ty  w i l l  increase i f  random 

development takes p lace on the f l o o d  p l a i n .  

Nature and Extent  o f  Flood Problem 

21. Maricopa County i s  exper iencing a rap id  increase i n  popu la t ion  

and i n  urban development. Th is  increase has sometimes led  t o  the  develop- 

ment on the f l o o d  p l a i n s  o f  streams w i thou t  due regard t o  the ex is tence 

o f  f l o o d  hazards. The hazard t h a t  e x i s t s  i n  the f l o o d  p l a i n  o f  the  study 

area i s  not  always apparent t o  the  layman because the land i s  semiar id 

and because o n l y  a g r i c u l t u r a l  and road developments have experienced 

damaging f loods .  However, storms i n  t h i s  area have caused - and w i l l  

cont inue t o  cause - f loods  r e s u l t i n g  i n  the inundat ion o f  ex tens ive  f l o o d  

p l a i n s .  The f l o o d  p l a i n  considered i n  t h i s  study i s  the  area sub jec t  t o  

complete f l ood ing  by the standard p r o j e c t  f l o o d  and t o  p a r t i a l  f l o o d i n g  

by the  lesser  100-year and 50-year f loods ,  as shown on the f lood-area maps 

(pis. 6 t o  15, i n c l u s i v e ) .  Pe r t i nen t  in fo rmat ion  on the na ture  and ex ten t  

o f  the f l o o d  problem i n  and along New River  i s  g iven i n  the f o l l o w i n g  

paragraphs. 

22. The upstream 10 m i les  o f  the  New River  study area, beginning 

near Table Mountain and Tee Ranch, i s  genera l l y  i n  a we l l -de f ined channel 

and the f l o o d  over f low and damages t o  improvements would be l i m i t e d  t o  



Tee Ranch and t h e  New R i v e r  Road f o r d  areas.  (See p i c t u r e s  1, 2, 3 ,  and 

4; p l s .  6, 7, and 8; and c r o s s  s e c t i o n s  A, 6, and C shown on p l .  16.) 

23. The n e x t  9 m i l e s  o f  t h e  New R i v e r  s tudy  downstream t o  about 

West Wing Mountain,  i s  n o t  c o n t a i n e d  i n  a  w e l l - d e f i n e d  channel ,  b u t  f l o w s  

ac ross  a  f a i r l y  e x t e n s i v e  f l a t  f l o o d  p l a i n ,  w i t h  s p l i t  f l o w s  be ing  

common. (See p i c t u r e s  5, 6 ,  7, and 8; p l s .  8, 9, 10, 1 1 ,  and 12; c ross  

s e c t i o n s  D, E, F, and G shown on p l s .  16 and 17.) 

24. The downstream 8 m i l e s  o f  t h e  New R i v e r  s t u d y  a rea ,  f rom West 

Wing Mounta in  t o  Greenway Road near  t h e  j u n c t i o n  w i t h  Skunk Creek, 

c o n s i s t s  m a i n l y  o f  a  smal l  n a t u r a l  channel i n s u f f i c i e n t  i n  s i z e  t o  

c o n t a i n  even t h e  50-year f l o o d .  The f l o w s  extend o v e r  t h e  f l a t  a g r i c u l -  

t u r a l  areas i n  t h i s  reach and m a i n l y  c o n s i s t  o f  sheet  f l o w s  w i t h  some 

ponding.  (See p i c t u r e  No. 9; p l s .  12, 13, 14, and 15; and c r o s s  s e c t i o n s  

H, I ,  and J shown on p l .  18.) F lood f lows  l e a v i n g  t h e  smal l  n a t u r a l  

channel spread across t h e  f l o o d  p l a i n  and c o n t i n u e  downstream i n  p a r a l l e l  

f l o w s .  

25. F l o o d - p l a i n - z o n i n g  r e g u l a t i o n s  have been prepared b u t  a r e  n o t  

adopted a t  t h i s  da te .  There a r e  no fo rma l  f l o o d - c o n t r o l  works i n  t h e  

h a rea  excep t  f o r  bank p r o t e c t i o n  a t  b r i d g e s .  A g r i c u l t u r a l  i n t e r e s t s  have 

c o n s t r u c t e d  some levees.  T h i s  i s  e v i d e n t  by t h e  f a c t  t h a t  s i n c e  t h e  

i n i t i a t i o n  o f  t h e  New R i v e r  f l o o d - p l a i n - i n f o r m a t i o n  s tudy ,  i t  has been 

no ted  t h a t  a  levee  h o l d i n g  and p r o t e c t i n g  an i r r i g a t i o n  d i t c h ,  runs e a s t  

& - m i l e  n o r t h  o f  t h e  sou th  l i n e  o f  S e c t i o n  14 f rom 83rd  Avenue, a p p r o x i m a t e l y  

* 4 
4,400 f e e t ,  t o  t h e  channel o f  New R i v e r .  T h i s  a rea  has been checked 

* 7 ,. s e v e r a l  t imes by Maricopa County eng ineers  and i t  i s  b e l i e v e d  t h a t  any 
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f l o w  t h a t  exceeds the w id th  o f  the  New River  channel i s  impeded by t h i s  

d i k e  and o the r  d ikes i n  the area. When t h i s  occurs and the water 

he igh ts  a re  increased s u f f i c i e n t l y ,  the over land f l o w  from the n o r t h  i s  

d i ve r ted  t o  the west by the  east-west d i k e  and crosses 83rd Avenue above 

Union H i l l s  Dr ive  and cont inues t o  f l o w  westward t o  a swale about 1 m i l e  

west o f  83rd Avenue whence i t  f lows almost due south, r e j o i n i n g  New River  . 
n o r t h  o f  the  Sante Fe r a i l r o a d .  Th is  reveals t h a t  a g r i c u l t u r e  develop- 

ments have encroached w i t h i n  the f l o o d  p l a i n  o f  New River  and those 

responsib le have constructed levees t o  p r o t e c t  these encroaching 

developments. P l a t e  14 does not  del  ineate t h i s  c o n d i t i o n  because some 

o f  the  levees i n  t h i s  area were constructed a f t e r  the  topography was 

prepared f o r  t h i s  study. These s i t u a t i o n s  show the need f o r  adopt ing 

f lood-p la in -zon ing  regu la t i ons  t o  prevent encroachment w i t h i n  the 

f l o o d  p l a i n .  

.. . 
- 
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P i c t u r e  No. 1 - View looking south east  toward New River  back o f  Tee Ranch, which would be i n  the 
f lood  p l a i n .  (See P I .  6 . )  L e f t  s i d e  of p i c t u r e  i s  the  upstream study l i m i t s ,  which a r e  approximately 
t h i r t y  four  mi les  upstream from the  confluence w i t h  the Agua F r i a  R iver .  



- P i c t u r e  No. 2 - View look ing  south west from no r th  s ide  o f  New River .  (see P I .  6.) Table Mountain, 
N approximately e i g h t  tenths of a m i l e  downstream from beginning of study, i s  shown a t  l e f t  o f  p i c t u r e .  

P i c t u r e  No. 3 - View showing New River  Road ford, (See PI .  7.) which i s  approximately f i v e  mi les  
downstream from beginning o f  study, cross ing New River  and i s  impassable when storms occur i n  t h i s  
area. Black Canyon Highway i s  on top  o f  f i r s t  r i s e  i n  the  background. 



P i c t u r e  No. 4 - View looking a t  the  upstream s i d e  07 Blac'k Canyon Highway Bridge which i s  approxi-  
mately  f i v e  and two tenths m i l e s  downstream from the upstream l i m i t s  o f  study. (See P I .  7.) New 
River  f l o o d  p l a i n  i s  f a i r l y  w e l l  confined i n  t h i s  a rea .  



P i c t u r e  No. 5 - View taken from approximately f i f t e e n  m i les  downstream from upstream l i m i t s  o f  study 
look ing  east (See P I .  11.) This  area o f  the New River  f lood p l a i n ,  t o  a great  ex ten t ,  i s  most ly  f l a t .  
S p l i t  f lows are  common i n  t h i s  p a r t  o f  the  f l o o d  p l a i n  



P i c t u r e  Nos. 6, 7, and 8, 
from  to^ t o  bottom o f  
page, a re  look ing  nor th -  
east,  east,  and south- 
east,  respec t i ve l y .  P i c -  
tu res  were taken from 
top  o f  West Wing Mountain 
a t  the  r i g h t  abutment o f  
au thor ized New River  de- 
t e n t i o n  dam. (See P I .  12).  
West Wing Mountain i s  
approximately nineteen 
m i les  downstream from 
the  upstream l i m i t s  o f  
study. The nor theast  
p i c t u r e  shows s p l i t - f l o w  
country. I n  the east  and 
southeast, the  New River  
becomes one main stream 
again. I n  the background 
on the  r i g h t  s ide  o f  the  
southeast p i c t u r e ,  the  
encroachment o f  a g r i c u l -  
t u r e  begins. 



P i c t u r e  No. 9 - View looking upstream from nor th  s ide o f  B e l l  Road Bridge. (See P I .  15.) Note 
encroachment o f  a g r i c u l t u r e  t o  the  banks o f  New River .  Note a l s o  t h a t  the  overf low area i s  very f l a t .  



RAINFALL AND FLOODS 

General 

26. Types o f  storms.--Three types o f  storms produce p r e c i p i t a t i o n  

i n  the  New River  basin: general w in te r  storms, general summer storms, 

and l o c a l  thunderstorms. Pe r t i nen t  in fo rmat ion  on these storms i s  g iven 

i n  the f o l l o w i n g  subparagraphs. 

(5) General w i n t e r  storms, u s u a l l y  occu r r i ng  dur ing  the months of 

December through March, o r i g i n a t e  over the P a c i f i c  Ocean as a r e s u l t  o f  

the  i n t e r a c t i o n  between cool po la r  P a c i f i c  and warm t r o p i c a l  P a c i f i c  

airmasses and move eastward over the  area. These storms o f t e n  l a s t  f o r  

several days and a r e  accompanied by widespread r a i n f a l l .  

(b) - General summer storms, which u s u a l l y  occur du r ing  the  months 

o f  J u l y  through September, a re  associated w i t h  the i n f l u x  o f  moist  

t r o p i c a l  a i r  o r i g i n a t i n g  over the  Gu l f  o f  Mexico o r  the  south P a c i f i c  

Ocean. These storms a r e  o f t e n  accompanied by r e l a t i v e l y  heavy p r e c i p i t a -  

t i o n  over l a rge  areas f o r  per iods o f  up t o  24 hours, w i t h  l i g h t  showers 

cont inu ing  f o r  as long as 3 days. 

(2) Local thunderstorms can occur a t  any t ime o f  the  year, e i t h e r  

du r ing  general storms o r  as i s o l a t e d  phenomena. However, l oca l  thunder- 

storms are  most common from J u l y  through September, cover ing r e l a t i v e l y  

small areas and r e s u l t i n g  i n  h i g h - i n t e n s i t y  p r e c i p i t a t i o n  f o r  dura t ions  

o f  3 hours o r  less .  

27.  Past storms and floods.--Many severe l oca l  storms and f loods  

have occurred i n  the Phoenix area i n  the f o l l o w i n g  years: 1921, 1935, 



1936, 1939, 1943, 1951, 1954, 1956, 1957, and 1963. Pe r t i nen t  in fo rmat ion  

on these f l oods  i s  g iven i n  the f o l l o w i n g  subparagraphs. 

(5) New R ive r . - -Quan t i t a t i ve  f l o o d  records f o r  New River  a re  meager. 

The l a rges t  f l o o d  o f  record, w i t h  an est imated discharge o f  38,000 cubic 

f e e t  per second measured a t  the highway b r i dge  a t  Peoria, occurred i n  
, 

August 1943; medium-sized f loods  were repor ted i n  August 1951, J u l y  1955, 

January 1957, and J u l y  1957. The peak discharge o f  the  J u l y  1955 f l o o d  - 
was est imated a t  12,000 cubic f e e t  per second; small f l oods  were repor ted 

i n  June 1955 and October 1956. 

(b) The most severe storm o f  record occurred over the Queen Creek - 
drainage area on 19 August 1954. This  was a thunderstorm w i t h  h igh  

r a i n f a l l  i n t e n s i t i e s  dur ing  the  f i r s t  3 hours o f  the storm and l i g h t  

r a i n f a l l  dur ing  the  next 3 hours. An est imated area o f  100 square m i les  

had over 5 inches o f  r a i n f a l l ,  and about 1,000 square miles had over 1 inch 

o f  r a i n f a l l .  The peak discharge a t  Whitlow Ranch damsite ( i n  the Queen 

Creek drainage area near Florence Junc t ion  on U.S. Highway Nos. 60 and 

70 i n  P ina l  County) was est imated a t  42,000 cubic f e e t  per second. I f  

the  storm had been centered t o  produce the standard p r o j e c t  f l o o d  a t  t h i s  

damsite ( w i t h  s u i t a b l e  ground cond i t i ons )  the peak discharge would have 

been 110,000 cubic f e e t  per second. The drainage area upstream from the  

damsite i s  about 1,433 square mi les .  

28. Standard p r o j e c t  flood.--A f l o o d  r e s u l t i n g  from a storm o f  the  

magnitude described i n  the  preceding paragraph f o r  the Queen Creek 

drainage area, would have a h igh  peak discharge and a r e l a t i v e l y  shor t  . , 
dura t ion .  Estimates o f  the magnitude o f  the standard p r o j e c t  f l o o d  f o r  

the  areas considered i n  t h i s  repo r t  a re  based on c a l c u l a t i o n s  o f  r u n o f f  \ 
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t h a t  would r e s u l t  i f  a storm having c h a r a c t e r i s t i c s  o f  the 19 August 1954 

thunderstorm, which occurred over the Queen Creek drainage area, were t o  

center  over the New River  drainage area (see p l .  3)  considered here in .  

4 I f  such a storm were centered over the  New River  drainage area upstream 

from Greenway Road, a t  a t ime when ground cond i t ions  were reasonably 

. conducive t o  runo f f ,  the  peak discharge o f  the r e s u l t i n g  f l o o d  a t  Greenway 

Road would be 55,000 cub ic  f e e t  per second from the  t r i b u t a r y  drainage 

area of 190 square mi les .  De ta i l ed  in fo rmat ion  on the standard p r o j e c t  

f lood peak discharges a t  var ious  concent ra t ion  po in t s  i n  the New River  

drainage area under cons idera t ion  i n  t h i s  study i s  g iven on p l a t e  4. 

Flood Frequency 

29. In fo rmat ion  on the  frequency o f  f l oods  o f  var ious  magnitudes i s  

essen t i a l  i n  p lanning f o r  optimum use o f  the f l o o d  p l a i n .  The develop- 

ment o f  such in format ion depends on r a i n f a l l  and streamflow data. 

Although Maricopa County has a we l l -es tab l i shed  system o f  p r e c i p i t a t i o n  

and stream-gaging s ta t i ons ,  on l y  one such s t a t i o n  (a stream-gaging s t a t i o n  

es tab l ished i n  1960 on New River  a t  the  Black Canyon Highway Bridge) i s  

i n  the drainage area c o n t r i b u t i n g  t o  t h a t  reach o f  the r i v e r  t h a t  i s  

under cons idera t ion  i n  t h i s  repo r t .  Developments, encroaching w i t h i n  the  

r iverbanks, received major damages from h igh  water f lows i n  the S a l t  River  

* i n  the Phoenix area dur ing  December 1965 and January 1966. These h igh  

flows were, w i t h  few except ions, contained w i t h i n  the  banks o f  the  r i v e r .  

, - The storms t h a t  produced t h i s  h igh  water, however, d i d  no t  center  t o  cause 

f lood ing  i n  the  New River  drainage area. No f l oods  have occurred s ince 

' a 
the  establ ishment o f  t h a t  s t a t i o n .  As a r e s u l t ,  o n l y  incomplete and 
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fragmentary data - most ly  from newspaper f i l e s ,  i r r i g a t i o n  d i s t r i c t s ,  

and water-user assoc ia t ions  - are  a v a i l a b l e  f o r  f l oods  i n  the repo r t  

area. However, s u f f i c i e n t  r a i n f a l l  and streamflow data are  a v a i l a b l e  

f o r  areas near the New River  drainage area t o  permi t  reasonable est imates 

o f  the  frequency o f  occurrence o f  f l oods  o f  var ious  magnitudes a t  var ious  

concent ra t ion  po in t s  along the  New River  drainage area upstream from 

Greenway Road. A t a b l e  g i v i n g  the  s i z e  o f  the  100-year f l o o d  f o r  those 

concent ra t ion  po in ts ,  together  w i t h  the s i z e  o f  the  standard p r o j e c t  and 

50-year f loods  a t  those po in ts ,  i s  shown on p l a t e  4. The l oca t i ons  o f  

those concent ra t ion  p o i n t s  a r e  shown on p l a t e s  4 and 5. 

Flood L i m i t s  Del ineated i n  This  Report 

30. General.--Specif ic in fo rmat ion  on ac tua l  areas inundated by 

past major f l oods  i n  the New River  repo r t  area i s  unava i lab le  because no 

records o f  streamflow i n  the area a r e  i n  ex is tence.  In fo rmat ion  developed 

i n  t h i s  study ind ica tes  t h a t  most o f  the  na tu ra l  channel i n  the  study area 

genera l l y  i s  shal low and no t  we l l  def ined.  The l i m i t  o f  the over f low 

area f o r  the 100-year f lood,  together  w i t h  l i m i t s  o f  the  over f low areas 

f o r  the standard p r o j e c t  and 50-year f loods,  a re  de l ineated on p la tes  6 

t o  15, i nc lus i ve .  Other p e r t i n e n t  in fo rmat ion  on these f loods  i s  g iven 

i n  subseauent oa raa ra~hs .  

over f low area o f  the standard p r o j e c t  f l o o d  were selected as the maximum 

w id th  o f  the f l o o d  p l a i n  (see sketch "Suggested Flood Zones" i n  subsequent 

subparagraph t i t l e d  "Designated floodway"). Also, d e l i n e a t i n g  the l i m i t s  . I  

o f  the  standard p r o j e c t  f l o o d  permi ts  a comparison o f  the s i z e  o f  the  

over f low area o f  the standard p r o j e c t  f l o o d  w i t h  t h a t  o f  the 100-year f lood.  



32. 100-year f l o o d . - - A t  t h e  reques t  o f  t h e  F lood  C o n t r o l  D i s t r i c t  

o f  Mar icopa County, t h e  100-year f l o o d  was s e l e c t e d  as t h e  l a r g e s t  f l o o d  

t o  be used f o r  r e g u l a t i o n  purposes. I t  was a l s o  used as a  genera l  b a s i s  

f o r  e s t a b l i s h i n g  encroachment l i m i t s  (see subsequent paragraph e n t i t l e d  

"Floodway-enroachment 1  i m i  t s " )  . 
33. 50-year f lood.--The 50-year f l o o d  i s  d e l i n e a t e d  t o  p e r m i t  a  

comparison o f  t h e  s i z e  o f  t h e  o v e r f l o w  a rea  o f  t h e  50-year f l o o d  w i t h  

t h a t  o f  t h e  100-year f l o o d .  

34. F lood  c r o s s  s e c t i o n s . - - T y p i c a l  c ross  s e c t i o n s  showing t h e  shape 

o f  t h e  f loodway and t h e  d e p t h  o f  f l o w  f o r  t h e  s tandard  p r o j e c t  f l o o d ,  t h e  

100-year f l o o d ,  and t h e  50-year f l o o d  a r e  shown on p l a t e s  16, 17, and 18. 

For  convenience i n  r e f e r e n c e ,  t h e  l o c a t i o n s  o f  t h e  c r o s s  s e c t i o n s  a r e  

i n d i c a t e d  by c a p i t a l  l e t t e r s  i n  hexagons on a e r i a l  topograph ic  maps o f  

t h e  f l o o d  areas (see p l s .  6 t o  15, i n c l u s i v e ) .  The c r o s s  s e c t i o n s  were 

used i n  d e t e r m i n i n g  t h e  f l o o d  l i m i t s  o f  those f l o o d s  on t h e  new R i v e r  

s t u d y  area. Overbank f l o w s ,  shown on c r o s s  s e c t i o n s  I and J on p l a t e  18, 

l eave  t h e  n a t u r a l  channel f l o w i n g  g e n e r a l l y  p a r a l l e l  t h e r e t o .  On t h e  

e a s t e r l y  s i d e  these  f l o w s  spread o u t  o v e r  w ide areas,  merg ing w i t h  t h e  

Skunk Creek f l o o d  p l a i n  (see p l s .  14 and 15, i n c l u s i v e ) .  

35. F lood  p r o f i l e s . - - F l o o d  p r o f i l e s  have n o t  been shown because o f  

A 
t h e  d i s t o r t i o n  i n  p r e s e n t i n g  wa te r -su r faces  p r o f i l e s  i n  areas - such as 

those under c o n s i d e r a t i o n  i n  t h i s  s tudy  - where f l o o d f l o w s  a r e  d i v i d e d  

and where f l o o d f l o w s  move a l o n g  a  c u r v i n g  n a t u r a l  channel  o r  i n  p a r a l l e l  
x 

f l o w s  hav ing  d i f f e r e n t  w a t e r - s u r f a c e  e l e v a t i o n s .  A  d e l i n e a t i o n  o f  t h e  

* 7 f l o o d  p r o f i l e s  would show o n l y  t h e  wa te r  s u r f a c e  a t  t h e  c e n t e r l i n e  o f  t h e  
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main f l ood f l ow  and would not  show the  water sur face along o the r  p a r t s  o f  

the  over f low area. (See "Flood P r o f i l e "  i n  appendix 2 "Glossary o f  

Selected Terms .'I) 

36. Floodway-encroachment l im i ts . - -The floodway-encroachment l i m i t s  

genera l l y  co inc ide  w i t h  the  l i m i t s  o f  the  designated floodway f o r  New 

River  and represent the  l i m i t s  o f  maximum occupancy o r  encroachment t h a t  " 

can be al lowed on the  f l o o d  p l a i n  under cons idera t ion  i n  t h i s  study. The 

minimum encroachment w id th  should no t  increase the  depth o f  f l ood ing  more 

than 6 inches i n  the area immediately upstream from any floodway sec t i on  

c o n s t r i c t e d  t o  encroachment w id th .  Bu i l d ings  and cons t ruc t i on  i n  the  

f l o o d  p l a i n  would not  necessa r i l y  have much adverse e f f e c t  on the  capac i ty  

o f  the na tu ra l  floodway outs ide  encroachment l i m i t s .  Such cons t ruc t i on  

cou ld  be f loodproofed e i t h e r  by f i l l i n g  the area t o  r a i s e  the ground 

e l e v a t i o n  o r  by l o c a t i n g  the f l o o r  l e v e l  o f  b u i l d i n g s  above the expected 

f l o o d f l o w  e leva t i on .  However, i f  the floodway i s  c o n s t r i c t e d  w i t h i n  

encroachment l i m i t s ,  a  general r i s e  i n  the upstream water sur face would 

occur w i t h  a  r e s u l t a n t  increase i n  the f l o o d  hazard t o  the bu i l d ings ,  

cons t ruc t ion ,  and ad jo in ing  proper ty .  The area between the  encroachment 

l i m i t s  should be kept c l e a r  o f  f u r t h e r  development u n t i l  such t ime as 

f lood-contro l  improvements can be constructed t o  reduce f l ood ing  (see 

sketch "Suggested Flood Zones" i n  subsequent subparagraph t i t l e d  "Designated 

f loodway"). The f loodway-encroachment l i m i  t s  f o r  var ious  reaches o f  New 

River  a re  discussed i n  the  f o l l o w i n g  paragraphs. 
- ' 

c 
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37. The floodway-encroachment l i m i t s  w i t h i n  t h e  f l o o d  p l a i n  o f  t h e  

upstream reaches ( f rom t h e  upstream l i m i t s  o f  s tudy  t o  a p p r o x i m a t e l y  10 

m i l e s  downstream, see p l a t e s  6, 7, and 8 )  a r e  t h e  w i d t h  o f  t h e  f l o o d  

p l a i n  p l u s  an  a l l owance  f o r  p r o t e c t i o n  a g a i n s t  bank cav ing .  I n  t h i s  

upstream area  p r o v i s i o n  f o r  100 f e e t  o f  a d d i t i o n a l  encroachment a rea  i s  

. r e q u i r e d  landward f r o m  b o t h  banks. 

38. The f l o o d  p l a i n  o f  t h e  m i d d l e  reaches ( t h e  n e x t  12 m i l e s  w i t h  

i t s  s e v e r a l  d i v e r s e  channels)  would have an i n d e t e r m i n a t e  f loodway f o r  

any one f l o o d .  T h e r e f o r e  t h e  f lood-encroachment l i m i t s  i n  these  reaches 

shou ld  ex tend  t o  t h e  o u t e r  w i d t h  o f  t h e  s tandard  p r o j e c t  f l o o d .  (See 

p l s .  9, 10, 11, 12, and 13. )  

39. The f loodway-encroachment l i m i t s  w i t h i n  t h e  f l o o d  p l a i n  o f  t h e  

downstream reaches (about 5 m i l e s ,  see p l a t e s  14 and 15) would  be t h e  

o u t e r  l i m i t s  o f  t h e  100-year f l o o d  excep t  t h a t  downstream o f  B e l l  Road, 

t h e  s l o p e  f rom t h e  l e f t  overbank i s  s o u t h e a s t e r l y  and causes t h e  f l o o d  

p l a i n  f o r  New R i v e r  t o  merge w i t h  t h e  Skunk Creek f l o o d  p l a i n  (see p l a t e s  

14 and 15 and c r o s s  s e c t i o n s  on p l a t e  18) .  T h e r e f o r e  t h e  combined f l o o d  

p l a i n s  a r e  w i t h i n  t h e  encroachment l i m i t s  and t h e r e  shou ld  be no b u i l d i n g s  

o r  o b s t r u c t i o n s  w i t h i n  these  combined f l o o d  p l a i n s .  

40. I n  these downstream reaches, b u i l d i n g s  and o b s t r u c t i o n s  on t h e  

e n t i r e  w e s t e r l y  s i d e  and on t h a t  p o r t i o n  o f  t h e  e a s t e r l y  s i d e  upstream 
A 

f rom B e l l  Road would be l i m i t e d  t o  o u t s i d e  t h e  100-year f l o o d .  I n  these  

areas t h e  f l o o d  p l a i n  i s  f a i r l y  l e v e l  and s u b j e c t  t o  ponding and sheet 

' I 
f l o w s .  The f l o o r  l e v e l  o f  any b u i l d i n g s  shou ld  be above t h e  e l e v a t i o n  o f  

a 
,* t h e  s tandard  p r o j e c t  f l o o d .  
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GUIDELINES FOR REDUCING FUTURE FLOOD DAMAGES 

General 

41. The two broad categor ies o f  methods t o  reduce f l o o d  damages 

are  c o r r e c t i v e  measures and prevent ive  measures. Cor rec t i ve  measures 

are  p r i m a r i l y  the cons t ruc t i on  o f  dams and channel improvements. 

Prevent ive measures are  p r i m a r i l y  flood-plain-management methods - such 

as zoning ordinances t h a t  w i l l  preserve o r  e s t a b l i s h  floodways and thus 

prov ide  p a r t i a l  p ro tec t i on .  F lood-p la in  management i s  not  on l y  neces- 

sary i n  areas w i thout  c o r r e c t i v e  measures, but  i s  a l s o  necessary a f t e r  

complet ion o f  c o r r e c t i v e  measures t o  prec lude developments t h a t  would 

decrease the f l ood -ca r ry ing  capac i ty  o f  channels and floodways as we l l  

as t o  permi t  the development o f  these f l o o d  p l a i n s  t o  the h ighest  uses 

compatible w i t h  floodway needs. 

42. I n  general, f lood-p la in - in fo rmat ion  s tud ies  such as those 

discussed i n  t h i s  repo r t  a re  concerned w i t h  developing a  basis  f o r  

p revent ive  measures. However, the  r e l a t i o n s h i p  o f  f l ood -p la in - i n fo rma t ion  

s tud ies  t o  both prevent ive  and c o r r e c t i v e  measures i s  shown on the 

f o l l o w i n g  cha r t :  

, ,  
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* Adapted from cha r t  shown i n  b ib l i og raphy  item No. 5 (see appen- 
d i x  3 ) .  

Cor rec t ive  Measures 

43. Flood cont ro l . - -F lood-cont ro l  works - one o f  the  means o f  

reducing f l o o d  damage - inc lude dams, channel improvements, levees 

and f loodwal ls ,  and upstream watershed treatment.  Dams and reser-  . 
v o i r s  s t o r e  f loodwaters and re lease them a t  ra tes  t h a t  w i l l  not  

cause damage. Channel improvements inc lude deepening, widening, o r  
* 

s t ra igh ten ing  e x i s t i n g  stream channels, and cons t ruc t i ng  new chan- 

ne l s  t o  c a r r y  f loodwaters w i thout  damage. Levees and f l oodwa l l s  

* T prevent r a p i d l y  f l ow ing  f loodwaters from c u t t i n g  channels across 

adjacent land. Upstream watershed treatment reduces f l ood ing  by 
J d 

p e r m i t t i n g  more r a i n f a l l  t o  soak i n t o  the  ground. 
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44. Considerat ion should be g iven t o  e a r l y  p lanning f o r  poss ib le  

f u t u r e  c o r r e c t i v e  measures i nvo l v ing  f l ood -con t ro l  works. For example, 

i f  an improved channel i s  expected, the  land requ i red  f o r  r ights-of -way 

should be reserved o r  acqui red as soon as p rac t i cab le .  The e a r l y  

establ ishment o f  the al inement,  the r ights-of -way l i m i t s ,  and the  

requ i red  grades permi t  a  b e t t e r  sequence o f  development - and a t  less  a 

cos t .  Once the  type, s ize ,  and l o c a t i o n  o f  f u t u r e  channel improvements 

are  determined, minor channel improvements might be undertaken t o  reduce 

the hazard from small f loods .  The e a r t h  excavated dur ing  the cons t ruc t i on  

o f  such improvements cou ld  be used as land f i l l  i n  low areas i n  the  

r e s t r i c t i v e  zones where r a i s i n g  the  ground l eve l  would prov ide  s i t e s  

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

45. Other c o r r e c t i v e  measures.--Among the o the r  c o r r e c t i v e  measures 

t h a t  can be taken are  (5) f l o o d  fo recas t i ng  t o  p rov ide  warning o f  

impending f loods,  (b) - permanent evacuat ion o f  the  f l o o d  p l a i n  t o  

prec lude loss  of l i f e ,  and (c) - f loodproof ing  o f  s t ruc tu res  t o  reduce 

damage from over f low.  However, f l o o d  fo recas t i ng  i s  not  considered 

feas ib le  i n  the New River  drainage area because the  area i s  sub jec t  t o  

f l a s h  f loods.  L 

46. Cor rec t ive  measures may a l s o  be poss ib le  i n  connect ion w i t h  

programs f o r  urban redevelopment. This  concludes the d iscussion o f  those 

c o r r e c t i v e  measures f o r  flood-damage reduct ion  t h a t  a re  charted on page 25. 



, 
Prevent ive Measures 

47. General.--Preventive measures f o r  reducing f l o o d  damages 

requ i re  management o f  the f l o o d  p l a i n s  (see cha r t  on page 25). Flood- 

p l a i n  management involves c o n t r o l l i n g  the  use o f  the f l o o d  p l a i n  by 

l ega l  and l o g i c a l  measures. Such management should be the means o f  

- r e a l i z i n g  maximum community bene f i t s ,  t ak ing  i n t o  account the most 

p r o f i t a b l e  o r  b e n e f i c i a l  uses t o  which the f l o o d  p l a i n s  can be pu t  and 

the f l o o d  damages t o  which those uses would be sub jec t .  Some uses would 

be sub jec t  t o  very l i t t l e  damage; f o r  example, rec rea t i ona l  use f o r  

parks and playgrounds. Pe r t i nen t  in fo rmat ion  on f l o o d - p l a i n  regu la t ions  

and o the r  p revent ive  measures i s  g iven i n  the f o l l o w i n g  paragraphs. 

48. Flood-plain.regulations.--In order  t o  develop plans f o r  use 

o f  f l o o d  p la ins ,  the establ ishment o f  f l o o d - p l a i n  regu la t ions  may be 

necessary t o  accomplish the des i red  r e s u l t s .  F lood-p la in  regu la t ions  

are  es tab l ished by s t a t e  s ta tu tes ,  county reso lu t ions ,  and c i t y  ordinances. 

Such regu la t i ons  inc lude zoning ordinances ( i n c l u d i n g  those s e t t i n g  up 

floodway-encroachment 1 i m i t s ) ,  subd iv i s ion  regu la t ions ,  b u i l d i n g  and 

housing codes, and o the r  s i m i l a r  regu la t ions .  The type o f  measures neces- 

d sary t o  regu la te  use o f  f l o o d  p l a i n s  depends on the nature o f  the  hazard. 

The more r e s t r i c t i v e  measures would be used where the  f l o o d  hazard might 

inc lude loss  o f  l i f e ,  p roper ty  damage, o r  floodway obs t ruc t i on .  I n f o r -  
1 

mation on the r e l a t i o n s h i p  o f  some o f  those regu la t i ons  t o  f l o o d - p l a i n  

zoning along New River  i s  g iven i n  the f o l l o w i n g  subparagraphs. 
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- 
(a) Zoning ordinances.--The most un iversa l  l y  accepted t o o l s  used 

by States, count ies, and m u n i c i p a l i t i e s  t o  regu la te  the  use and develop- 

ment o f  land w i t h i n  t h e i r  p o l i t i c a l  boundaries are  zoning ordinances. 

Arizona has adopted Sta te  s ta tu tes  enabl ing count ies and c i t i e s  t o  zone 

through the  use o f  p rope r l y  adopted reso lu t i ons  and ordinances. Such 

zoning reso lu t i ons  and ordinances ( i .e . ,  zoning laws) must be i n  the  . 
i n t e r e s t  o f  promoting heal th,  safety,  morals, o r  general we l fa re  - and 

are  cus tomar i l y  placed on referendum i n  a p u b l i c  e l e c t i o n .  Maricopa 

County has adopted zoning laws - but  not  i n  regard t o  f l o o d  hazards. 

Flood-plain-zoning laws cou ld  be adopted by the County because such 

zoning would be i n  the  i n t e r e s t  o f  promoting heal th,  sa fe ty ,  morals,  

and general we l fa re .  

(b) - Flood-plain-zoning laws.--Flood-plain-zoning laws may prov ide  

f o r  the establ ishment o f  a designated floodway but  u s u a l l y  p rov ide  a l s o  

f o r  the establ ishment o f  r e s t r i c t i v e  zones i n  which the degree o f  

r e s t r i c t i o n  would depend upon the  f l o o d  hazard. Pe r t i nen t  in fo rmat ion  

about the  establ ishment o f  a designated floodway and o f  r e s t r i c t i v e  

zones, together  w i t h  p e r t i n e n t  in fo rmat ion  about s e l e c t i n g  the f l o o d  t o  

be used as the basis  f o r  f l o o d - p l a i n  regu la t i on ,  i s  g iven i n  the f o l l o w i n g  

subparagraphs. 

(1 ) Designated f loodway .--By es tab l  i shi  ng f loodway-encroachment 

l i m i t s  (see sketch on next  page), a l oca l  zoning o r  regu la to ry  agency 

could p r o h i b i t  the  b u i l d i n g  o f  permanent s t ruc tu res  t h a t  would o b s t r u c t  
- 9 

the  na tu ra l  f low o f  f loodwaters w i t h i n  a designated floodway on the  f l o o d  

p l a i n .  That agency would determine the c r i t e r i a  f o r  spec i f y i ng  the  f l o o d  

magnitude considered as the  bas is  o f  f l o o d - p l a i n  regu la t i on :  
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Standard Project Flood Limits I 

I ~ ~ l o o d w o ~  encroachment linesJ/ -- 
- - -- I 

Flood Plain Wash - - 
I 

Note.--The suaaested t v ~ i c a l  f l o o d  zones shown i n  t h e  ske tch  

two a d d i t i o n a l  c o n d i t i o n s  r e q u i r e  f l o o d  zones based 
on c o n d i t i o n s  o t h e r  than those shown i n  t h e  ske tch  as I 

floodway t h a t  i s  as wide as t h e  l i m i t s  o f  t h e  f l o o d  s e l e c t e d  
f o r  f l o o d - p l a i n  r e g u l a t i o n  ( i  .e., where t h e  f loodway- 
encroachment l i n e s  c o i n c i d e  w i t h  t h e  l i m i t s  o f  t h e  f l o o d  
s e l e c t e d  f o r  f l o o d - p l a i n  r e g u l a t i o n ) .  Where such a  c o n d i t i o n  

s tandard  p r o j e c t  f l o o d ) .  

2. The second a d d i t i o n a l  c o n d i t i o n  occurs  where bank 
c o n d i t i o n s  w i t h i n  t h e  f l o o d  p l a i n  shown i n  t h e  ske tch  r e q u i r e  
an a l lowance f o r  p r o t e c t i o n  a g a i n s t  bank cav ing .  Where such a  
c o n d i t i o n  occurs ,  p r o v i s i o n  f o r  100 f e e t  o f  a d d i t i o n a l  zone 
i s  necessary landward f r o m  t h e  bank. 



The f loodway r e q u i r e d  f o r  passage o f  t h e  des igna ted  f l o o d  c o u l d  then be 

determined,  and t h e  encroachment l i n e s  e s t a b l i s h e d .  

(2 )  R e s t r i c t i v e  zones.--By e s t a b l i s h i n g  r e s t r i c t i v e  zones 

(see ske tch  on p reced ing  page), a  l o c a l  zon ing  o r  r e g u l a t o r y  agency L 

c o u l d  so c o n t r o l  t h e  e l e v a t i o n  o f  f l o o r s ,  l a n d f i l l ,  s t r e e t  grades, sub- 

d i v i s i o n  dra inage,  and o t h e r  improvements as t o  p e r m i t  t h e  most e f f e c t i v e  . 
use o f  land w i t h o u t  undue r i s k  o f  damage f rom f l o o d i n g .  The s t o r a g e  o f  

l a r g e  q u a n t i t i e s  o f  f l o a t a b l e  m a t e r i a l  shou ld  be p r o h i b i t e d  i n  t h e  

r e s t r i c t i v e  zones, because such m a t e r i a l  c o u l d  cause damage t o  downstream 

improvements, c o u l d  cause o b s t r u c t i o n  t o  f l o o d f l o w s  a t  b r i d g e s ,  and 

c o u i d  r e s u l t  i n  w iden ing  t h e  o v e r f l o w  area.  

(3 )  S e l e c t i n g  t h e  des igna ted  f l o o d . - - F l o o d  damage i n  t h e  

f l o o d  p l a i n s  can be reduced e f f e c t i v e l y  o n l y  i f  t h e  f l o o d  magni tude 

adopted i n  d e t e r m i n i n g  t h e  w i d t h  o f  t h e  des igna ted  f loodway i s  o f  

i n f r e q u e n t  occurrence,  and o n l y  i f  t h e  des igna ted  f loodway r e s u l t s  i n  

r a i s i n g  t h e  f l o o d  l e v e l  i n  t h e  r e s t r i c t i v e  zones by l e s s  than 6  inches.  

For t h e  s tudy  area covered i n  t h i s  r e p o r t ,  t h e  F lood  C o n t r o l  D i s t r i c t  o f  

Mar icopa County i n d i c a t e d  by l e t t e r  dated 17 October 1963 t o  t h e  

Los Angeles D i s t r i c t  t h a t  t h e  f l o o d - p l a i n  a rea  t o  be r e g u l a t e d  shou ld  be . 
o f  s u f f i c i e n t  s i z e  t o  accommodate a  f l o o d  w i t h  an occur rence  f requency 

o f  about once i n  a  hundred years .  The f loodway encroachment l i m i t s  a r e  

d e s c r i b e d  under p r e v i o u s  paragraph, "Floodway-encroachment l i m i t s , "  i n  

paragraphs 36, 37, 38, 39, and 40. The r e s t r i c t i v e  zone l i m i t s  conform 

.. < 



t o  t h e  f i r s t  a d d i t i o n a l  c o n d i t i o n  f o r  t h e  s k e t c h  t i t l e d  "Suggested F lood 

Zones" shown on page 29 and as d e s c r i b e d  i n  t h e  re fe renced  paragraphs 

39 and 40. Both  l i m i t s  shou ld  be cons ide red  t o g e t h e r  i n  any r e g u l a t i o n s .  

g (c) S u b d i v i s i o n  regu la t ions . - -The  r e g u l a t i o n  o f  s u b d i v i s i o n s  p r o v i d e s  

one o f  t h e  most immedia te ly  e f f e c t i v e  means o f  reduc ing  f l o o d  damages i n  

.. g e n e r a l l y  undeveloped areas.  C i t i e s  and c o u n t i e s  shou ld  proceed e a r i y  

and r a p i d l y  t o  e s t a b l i s h  r e g u l a t i o n s  because o f  t h e  o p p o r t u n i t y  o f  

p roduc ing  i d e a l  developments n o t  hampered by non-conforming e x i s t i n g  uses. 

Des ignated f loodways and r e s t r i c t i v e  zones can be e s t a b l i s h e d  by sub- 

d i v i s i o n  r e g u l a t i o n s  i n  t h e  same manner as w i t h  zon ing  o rd inances .  

(d) - Bu i l d i ng codes. --Bu i 1  d i n g  codes c o u l d  be developed t o  p r o v i d e  

f o r  t h e  s a f e t y  o f  b u i l d i n g s  by r e q u i r i n g  minimum e l e v a t i o n s  for f l o o r s  

and i n s t a l l e d  equipment, such as furnaces,  i n  t h e  r e s t r i c t i v e  zones o f  

t h e  f l o o d  p l a i n .  

49. Other  p r e v e n t i v e  measures.--Reduction o f  f u t u r e  f l o o d  damage 

c o u l d  a l s o  be accompl ished by s e t t i n g  a s i d e  f l o o d - p l a i n  land  f o r  pa rks  

and r e c r e a t i o n a l  areas on t h e  b a s i s  o f  t h e  f u t u r e  needs o f  t h e  c i t y  and 

coun ty  f o r  these  uses. Any e x i s t i n g  b u i l d i n g s  i n  those p a r t s  o f  such 

. r e c r e a t i o n a l  areas t h a t  a r e  w i t h i n  t h e  des igna ted  f loodway shou ld  be 

r e l o c a t e d  o u t s i d e  t h e  des igna ted  f loodway.  Tax ad jus tments  c o u l d  be 

used t o  encourage f l o o d - p l a i n  use t h a t  would n o t  add a  burden on t h e  
1 

community by i n c r e a s i n g  t h e  need f o r  f l o o d  f i g h t i n g ,  r e l i e f ,  and 

e x p e n d i t u r e s  f o r  r e p a i r  o f  f l o o d  damages t o  s e r v i c e  f a c i l i t i e s .  Pre-  

' 1 
v e n t i v e  measures t h a t  c o u l d  be used t o  a l e r t  p o t e n t i a l  b u i l d e r s  t o  t h e  

a t h r e a t  o f  f l o o d  damage i n c l u d e  (a) - t h e  p l a c i n g  o f  warn ing s i g n s  i n  t h e  
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f lood-pain areas and (b) - the en te r i ng  o f  f lood-hazard in fo rmat ion  on 

the  county l a n d - t i t l e  record f o r  each land parcel  sub jec t  t o  f l ood ing .  

This  concludes the d iscussion o f  those prevent ive  measures f o r  f l ood -  

damage reduct ion  t h a t  a re  char ted on page 25. 

Need f o r  Continuing Observation . 
50. Because q u a n t i t a t i v e  records o f  p r e c i p i t a t i o n  and q u a n t i t a t i v e  

in fo rmat ion  on streamflow c h a r a c t e r i s t i c s  f o r  the  New River  drainage 

area are  inadequate, the f lood-magnitude est imates used i n  t h i s  repo r t  

a r e  based on a v a i l a b l e  in fo rmat ion  on p r e c i p i t a t i o n  and streamflow f o r  

comparable drainage areas. Add i t i ona l  p r e c i p i t a t i o n  and stream-gaging 

s t a t i o n s  p rope r l y  located would prov ide  in fo rmat ion  needed by engineers 

t o  improve the eva lua t ion  o f  present cond i t ions  and the p r e d i c t i o n  o f  

f u t u r e  cond i t ions .  

Continuing Assistance o f  the Corps o f  Engineers 

51. The techn ica l  ass is tance o f  the Corps o f  Engineers w i l l  be 

ava i l ab le ,  upon request o f  the Sta te  and l o c a l  governmental agencies 

concerned, t o  i n t e r p r e t  and exp la in  in fo rmat ion  i n  t h i s  repo r t  and t o  

p rov ide  any o the r  f l o o d  data t h a t  becomes a v a i l a b l e  f o r  the  use o f  the  
4 

l o c a l  p lanning agencies. 

. , 
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CONCLUSIONS 

52. A p o t e n t i a l  f l o o d  hazard e x i s t s  i n  the f l o o d  p l a i n  o f  New River  

and f l o o d  damage has occurred i n  the area. The hazard presents a  spec ia l  

problem i n  the  downstream reaches where extensive a g r i c u l t u r a l  develop- 

ment has taken place. 

1 53. The study ind ica tes  t h a t  l a rge  areas are  sub jec t  t o  f l ood ing .  

I n  the  upstream reaches, bank caving can occur. I n  the middle reaches 

where the  f l o o d  p l a i n  i s  ex tens ive  and f a i r l y  f l a t  w i t h  s p l i t  f lows,  the 

f l o o d  hazard i s  no t  easy t o  recognize w i thou t  f l o o d - p l a i n  in format ion.  

i n  the downstream reaches where the f l o o d  p l a i n  covers extensive a g r i -  

c u l t u r a l  areas, the na tu ra l  channel has inadequate capaci ty .  

54. Although encroachment i n  the downstream reaches i s  predominant ly 

a g r i c u l t u r a l ,  r e s i d e n t i a l  development has been increasing near the  town o f  

Peor ia - j u s t  downstream o f  the study area. The need f o r  increased 

development w i l l  grow w i t h  the  rap id  increase i n  popu la t ion  i n  the  e n t i r e  

Phoenix area. Prevent ive measures should be taken as soon as poss ib le  t o  

f o r e s t a l l  any f u r t h e r  encroachment t h a t  might lessen the  f l ood -ca r ry ing  

capac i ty  o f  the  floodway. 

55. The in fo rmat ion  i n  t h i s  repo r t  i s  intended t o  p rov ide  a  f a c t u a l  

bas is  f o r  l oca l  governmental agencies i n  fo rmula t ing  appropr ia te  

regu la t i ons  and measures t o  c o n t r o l  development on the f l o o d  p l a i n  o f  
* 

New River  - and t o  p rov ide  in fo rmat ion  f o r  the guidance o f  rea l -es ta te  

developers o r  p r i v a t e  i n d i v i d u a l s  i n  acqu i r i ng  o r  developing land i n  the 

' : 
f l o o d  p l a i n .  

= 5 
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% APPENDIX 1 - AUTHORIZATION 
* 

4 FLOOD-PUW -INFOEtWTION STbDY 
FOR 

MARICOPA COUNTY, AFiIZONA 

C VOWME V 
rn RIVER REPOm 

v 1. -.--This appendix presents supplemental material on (e )  the congressional authorization providing authority for the U .S. 
Corps of Engineers to conduct flood-plain-information studies 

and (0) the Maricopa County resolutions requesting the Corps to 
make such studies in Maricopa County and providing assurances that 
information in the completed report will be disseminated and 
publicized. 

2 .  Congressional authorization.--%is report is prepared 
pursuant to act of Congress, Public Law 86-645, Ei@ty-sixth 
Congress, approved 14 July 1960, which reads in part as follows: 

SEC. 206. (a) That, in recognition of the increasing 
use and development of the flood plains of the rivers of the 
United States and of the need for information on flood haz- 
ards to serve as a guide to such development, and as a basis 
for avoiding future flood hazards by regulation of use by 
States and municipalities, the Secretary of the Amy, through 
the Chief of Engineers, Department of the Army, is hereby 
authorized to ccxpile and dissenrtnate information on floods 
and flood damages, including identification of areas subject 
to inundation by floods of various magnitudes and frequencies, 
and general criteria for guidance in the use of flood plain 
areas; and to provide engineering advice to local interests 
for their use in planning to ameliorate the flood hazard: 
Provided, That the necessary surveys and studies will be made 

* and such information and advice will be provided for specific 
localities only upon the request of a State or a responsible 
local governmental agency and upon approval by the Chief of 
Engineers. 

+ (b) The Secretary of the Amy is hereby authorized to 
allot,-from any appropriations hereafter made for flood con- 
trol, slaps not to exceed $1,000,000 in any one fiscal year 
for the compilation and dissemination of such inforumtion. . 

> ' 9 
* * * * * * * 
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3. Maricopa County resolutions.--The Board of Supervisors of 
Maricopa County and the Board of Directors of the Flood Control 
D i s t r i c t  of Maricopa County adopted resolutions on 26 Septeinber 
1960 and 11 December 1961. 

4. In the resolution of 26 Se~tember 1960, ldarlcopa County 
requested t h a t  the U.S. Army Corps of Engineers make a flood-plain- 
information study fo r  Maricopa County. The resolution rea& as  
follows : 

R E S O L U T I O N  

WHEREAS, the Flood Control D i s t r i c t  of Maricopa County 
i s  charged with responsibi l i ty  fo r  preparation of a compre- 
hensive program of flood control  within the county, and 

WIIEREAS, information on floods and flood dornages, 
including ident i f ica t ion  of ereas subject t o  inundation by 
floods of various frequencies, c r i t e r i a  fo r  guidance i n  the 
use of flood p la in  areas and engineering advice fo r  use i n  

t o  ameliorate flood hazard a re  e s sen t i a l  t o  tine 
preparation of a comprehensive program of flood control,  and 

WHEREAS, the United States  Army Corps of Engineers is 
authorized under Section 206 of the Flood Control Act of 
1960 t o  furnish such infomation and advice 

NOW, THEREFORE, BE IT RESOLVED by the Board of Super- 
visors of Maricopa County and the Board of Directors of the 
X~ood Control D i s t r i c t  of Maricopa County t h a t  the Corps of 
Engineers i s  requested t o  provide the assistance which it 
i s  authorized t o  furnish by the above c i ted  Act, and 

BE IT FUF(THERi0IiE RESOLVED t h a t  the Flood Control 
D i s t r i c t  of Maricopa County w i l l  a s s i s t  the Corps of 
Engineers i n  obtaining basic  hydrologic and topographic 
data required f o r  i t s  s tudies  and 

BE IT FURCHEFMORE RESOLVED t h a t  the County of Maricopa 
and the Flood Control D i s t r i c t  of Maricopa County intend t o  
use the information provided f o r  the purpose of developing 
flood p la in  zoning plans and a comprehensive program of 
flood control  and 

BE IT FURTHERFIORE RESOLVED t h a t  information and a s s i s t -  
&nce w i l l  be furnished municipalities within the county f o r  
t'neir use i n  implementing such flood p la in  zoning plans zs 
m y  be recommended within t h e i r  boundaries. 



, + BE IT FURTHERMORE EESOLVED, t h a t  t h i s  resolution be 

r entered on the minutes of the Boalcd of Supervisors of 
i h r i c o p a  County and the Board of Directors of the Flood 

Control D i s t r i c t  of Maricopa County. 

Passed and approved t h i s  26 day of Sept ., 1960. 
c 

I s /  Ruth A .  0 '  Neil /s /  Ruth A .  O'PTeil 
Cnairmsn of the Board Chairman of the Board 
of Supervisors of of Directors of the 

t k r i c o p a  County Flood Control D i s t r i c t  
of Maricopa County 

AWEST : 
I s /  Rhea Aver i l l  
Clerk of the Board 

5 .  I n  the resolution of 11 December 1961, Maricopa County 
added more specif ic  assurances t h a t  the flood-plain information 
report  w i l l  be made available t o  a l l  interested organizations and 
individuals and t h a t  the ava i l ab i l i t y  of the report  w i l l  be 
adequately publicized. The resolution reads as follows: 

R E S O L U T I O N  

WHEREAS, the Flood Control D i s t r i c t  of Maricopa County . 
i s  charged with responsibi l i ty  for  preparation of a compre- 
hensive program of flood control within the county, and 

WHEREAS, information on floods and flood damages, in-  
cluding ident i f ica t ion  of areas subject t o  inundation by 
floods of various frequencies, c r i t e r i a  f o r  guidance i n  the 
use of flood p la in  areas and engineering advice f o r  use i n  
planning t o  ameliorate flood hazard a r e  essential. t o  the 
preparation of a comprehensive p r o g m  of flood control,  and 

WHEREAS, the United States  Army Corps of Engineers i s  
i) authorized under Section 206 of the Flood Control Act of 

1960 t o  furnish such information and advice, and 

WHEREAS, the United States  Army Corps of Engineers has 
authorized a flood plain information study of hlaricopa 

9 County, Arizona, i n  accordance with the  application of the 
Maricopa County Flood Control D i s t r i c t  dated July 26, 1960; 
project  a l l o c a t i o r . ~  covering Indian Bend Wash, Cave Creek, 
Skunk Creek, New River, A g u a  Fr ia  River and Wickenburg area, 

, 1 *\ and . 
WHEREAS, the  United States  Army Corps of Engineers 

I T  require cer ta in  assurances from the Maricopa County Flood 
Control D i s t r i c t  before work can be i n i t i a t e d  
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NOW, TEEREFORE, BE I T  RVSOLVED by the Board of 
Supervisors of Maricopa County and the Board of 
Directors of the  Flood Control D i s t r i c t  of Maricopa 
County t h a t  the applicant w i l l  publicize the information 
report  i n  the community and ares. concerned, and make 
copies available for  use o r  inspection by responsible 
interested par t ies  and individuals, and 

BE I T  FURTHERMORE RESOLVED t h a t  zoning and other 
regulatory, developent  and planning agencies, and 
public information media, w i l l  be provided with the 
flood p la in  information fo r  t h e i r  guidance and appro- 
p r i a t e  action, and 

BE IT FURTHERMORE RESOLVED t h a t  survey markers, 
monuments, etc.,  established i n  any Federal surveys 
undertaken f o r  Sec. 206 studies,  o r  i n  regular surveys 
i n  the area concerned w i l l  be preserved and safeguarded, 
and 

BE IT F'URTHERMOI(E RESOLVED, t h a t  t h i s  resolution 
be entered on the minutes of the Board of Supervisors 
of Varicopa.County and the Board of Directors of the 
Flood Control D i s t r i c t  of Maricopa County, and t h a t  the 
Chief Engineer and General Manager of s a id  Flood Control 
D i s t r i c t  be and he is hereby directed t o  forward a 
c e r t i f i e d  copy of t h i s  resolution t o  the D i s t r i c t  
Engineer, U.S. Army Engineer D i s t r i c t ,  Los Angeles, 
Corps of Engineers, P.O. Box 17277 Foy Station, 
Los Angeles 17, California.  

PASSED AND APPROVED t h i s  ll day of December, 1961. 

/s/  B. W. Burns /s/ B.  W .  Burns 
C h a i m n  of the Board of Chairman of the Board of 
Supervisors of Maricopa Directors of the Flood 
County Control D i s t r i c t  of 

Maricopa County 

ATTEST : APPROVED : 

/s/ Rhea Averi l l  Board of Supervisors 
Clerk of the Board 

by /s/ Charles W .  Miller 
Charles W .  Mil ler  
County Manager 
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The def ini t ions i n  t h i s  appendix a re  provided fo r  consistency 
of use i n  flood-plain-informetion studies and for  c la r i f ica t ion  of 
tez..s f o r  nontechnical readers. The def ini t ions a r e  based on 
def ini t ions of terms i n  general technical usage. 

BASE$ - The region drained by a stream and i t s  t r ibu ta r i e s .  A 
basin i s  usually separated f r o m  adjacent basins by ridges o r  
mountain ranges. 

CUBIC ri?E?3!C PER SECOND ( c  .f .s .) - A measure of the magnitude of 
s t remflow ( i  .e . , the  number of cubic f ee t  of water passing a 
point each second). 

DESIGSlTED FLOODWAY - The channel of a stream and t h a t  part of the 
adjoining flood p la in  designated by a regulatory agency t o  
reasonably provide for  passage of a selected flood. (See a l so  
def in i t ion  of "floodway ." ) 

FLOOD - A s  used i n  t h i s  report, any temporary r i s e  i n  streamflow 
o r  water-surface l eve l  t h a t  r e su l t s  i n  s ign i f icant  adverse 
e f fec ts  i n  the area under study. Adverse e f fec ts  of floods may 
include damages from overflow of land areas, e f fec ts  of temporary 
backwater on sewers and l o c a l  drainage channels, bank erosion o r  
channel s h i f t s ,  unsanitary conditions o r  other unfavorable 
conditions resu l t ing  from deposition of materials i n  stream 
channels during fmood recessions, r i s e  of ground water coincident 
with increased streamflow, and interrupt ion of t r a f f i c  at bridge 
crossings. 

FLOOD FREQUENCY - The frequency of occurrence of a flood of some 
s t a t ed  magnitude i n  terms of years.  Based on s t a t i s t i c a l  
enalysis of past  flood records, a determination may be made of 
tlne probable number of times t h a t  a flood of some s t a t ed  mabmi- 
tude w i l l  be equaled o r  exceeded during some future period of 
time, say 100 years. A 25-year flood with a magnitude of 8,000 
e d i c  f e e t  per second i s  a flood t h a t  during a 100-year period 
probably w i l l  be equaled o r  exceeded four times. The t e r ~  
"25-year flood" does not mean t h e t  such a flood can occur only 
once i n  25 years and t h a t  once it occurs the flood w i l l  not 
happen again f o r  another 25 years.  Because floods occur r a n d d y ,  
t k y  may be grouped o r  spread out unevenly with respect t o  time. 



?LC33 PEAK - The maximum instantaneous discharge of a flood at a 
given location. The discharge generally is expressed in cubic 
fcet per second. 

F N D  P U N  - The relatively flat area or lowlands adjoining the 
channel of a stream oY Gatercourse and subject to overflow by 
floodwaters. 

FLOOD-PLAIN REGULATIONS - A general term applied to the full 
range of codes, ordinances, and other regulations pertaining 
to land use and to construction within the channel and flood- 
plain areas. The term encompasses zoning ordinances, sub- 
division regulations, building and housing codes, floodway 
encroachment laws, open-area regulations, and similar controls 
affecting the use and development of the flood-plain areas. 

F W D  PROFILE - A graph showing the relationship of water-surface 
elevation to location for the centerline of a stream of water 
flowing in an open channel. A flood profile for an improved 
channel has a fairly constant slope, whereas the flood profile 
for a natural. widening, narrowing, and turning flood plain 
rises and falls from location to location. Such a profile 
represents the water-surface elevation at the center of the 
main wash area, not necessarily the elevation at the edge of 
the flood plain. 

FLOODPROOFING - Measures taken to render structures, property, 
and lands less vulnerable to flood losses. 

FMODWAY - The channel of a stream and that part of the flood 
plain inundated by a flood and, therefore, used to carry flood- 
flow. (See also definition of "designated floodwq .") 

~~LOODIJAY-ENCROACHMENT LINES - Those lateral lines along streams 
that mark the limits of the designated floodway. (see also 
dafinition of "designated floodway .") No structure or fill 
may be placed in the area between these lines without reducing 
the flood-carrying capacity of that floodway. The locations 
of the lines should be such that the floodway between the 
lines will acccmodate a designated floodflow except for minor 
overflow into the restrictive zone. 

GAGLNG STATION - A facility on a stream or reservoir where 
systematic observations of stage (water-surface level) or 
discharge are made. 

?RECIPITATION STATION - A facility where systematic observations 
of depth of rainfall are made. 



WSTRICTIVE ZONE - Tnat pa r t  of the floodway within the overflow 
l i a i t s  of a selected flood and outside the designated flood~ray. 
(See a l so  def ini t ions of "floodwsy" and "desi-ted floodway .") 
'The r e s t r i c t i v e  zone is established by a zoning ordinance for  
the purpose of reducing the flood hazard t o  l i f e  and property 
by r e g d a t i n g  develoc~.ent within the zone. (See a l so  c?efini- 
t i on  of "zoning ordinance ." ) 

STAXL~RD PROJECT FIXX)D - A flood tha t  would r e su l t  from a storm 
with the most severe flood-producing r a i n f a l l  pat tern of any 
stonn t h a t  i s  considered reasonably charac te r i s t ic  of the 
region i n  which the d'rainage area i s  located, giving considera- 
t i on  t o  the runoff character is t ics  of the drainage area and 
excluding extremely r a re  combinations of meteorologic and 
hydrologic conditions. Such a flood provides a reasonable 
upper l i m i t  t o  be considered i n  designing flood-control 
iaprovements . 

ZONING ORDmCE - An ordinance adopted by a l o c a l  governing body, 
wi=i; authori ty  fron a State  zoning enabling l a w ,  which unier the 
police power divides an e n t i r e  l oca l  governmental area i n t o  
d i s t r i c t s  and - within each d i s t r i c t  - regulates the use of 
land; the height, bulk, type, and use of buildings o r  other 
structures;  and the density of population. 
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