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FLOOD CONTROL DISTRICT 
of 

YARICOPA COUI:JT'% 
4701 East Washington S t r e e t  

Phoenix 34 ,  Arizona 

Board of Di rec to r s  
Flood Control D i s t r i c t  

• Phoenix, Arizona 

aonorable Board: 

Submitted herewith f o r  your cons idera t ion  i s  t h e  Comprehensive 
Flood Control Proyrani Report f o r  Maricopa County, Arizona. 

The Report c o n s i s t s  of :  
1. The b a s i c  n a r r a t i v e  wi th  d e s c r i p t i o n s  of a l l  d r a i n a s e  
a reas  wi th in  or adjacent  t o  the County. 

2. A t a b u l a t i o n  of drainage a r e a s  showing t h e  major f lood 
cont ro l  problems, recommended s o l u t i o n s ,  and c o s t  es t imates .  

\. 3,  A summary showing t h e  recoriunend-ed p r o j e c t s  t h a t ,  based on 
information now a v a i l a b l e ,  a r e  f e a s i b l e  and p r a c t i c a l .  

* The conclusions and recommendations he re in  a r e  based on r e p o r t s  
by consul t ing engineers ,  var ious  f e d e r a l ,  s t a t e  and l o c a l  agencies  
and on experience and s t u d i e s  made by t h e  s t a f f  of t h e  Floo6 Con- 
t r o l  D i s t r i c t .  

The Ci t i zens '  Advisory Board on r e v i  ewe6 
and made suggest ions regarding t h e  con ten t s  of t h i s  r epor t .  
This Board, f ind ing  the  r e p o r t  t o  be s a t i s f a c t o r y ,  and wi th  t h e  

I concurrence of t h e  Chief Engineer and General Manager of t h e  Flood 
Control D i s t r i c t ,  and of t h e  County Engineer, hereby recommends 
i t s  adoption. 

Respectfully submitted,  

CITIZENS ' ADVISORY BOARD 
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SECTIOH 7 

RECO~~EJIENDATIO~\JS & SUljZLARY 

7.1-A GENERAL 

a As a r e s u l t  of t h e  var ious  s tud- ies  of f lood c o n t r o l  problems 

i n  Maricopa County, t h e  Chief Engineer and s t a f f  of t h e  Flood 

Control D i s t r i c t  have a r r i v e d  a t  some d e f i n i t e  recommendations 

and conclusions,  

Based on t h i s  information,  it i s  poss ib le  t o  c l a s s i f y  proposed 

p ro jec t s  i n t o  two ca tegor ies :  Recommended and Not Recommended, 

P ro jec t s  recommended a r e  considered j u s t i f i e d  and p r a c t i c a l  

a t  the  present  time. Those n o t  recommended a r e  no t  considered 

j u s t i f i e d  and p r a c t i c a l  a t  t h i s  t i m e ,  but could be a t  some 

f u t u r e  da te .  Ra t io  of b e n e f i t s  t o  c o s t  i s  t h e  main f a c t o r  t h a t  

has  determined i n t o  which category a p r o j e c t  i s  placed. In 

cases  where t h i s  r a t i o  w i l l  n o t  permit recommendation, then par- 

t i c i p a t i o n  by l o c a l  i n d i v i d u a l s ' o r  groups may make i t  poss ib le  

f o r  the  Flood Control D i s t r i c t  t o  r e - c l a s s i f y  such p r o j e c t s .  

A s  d i r e c t e d  by t h e  Flood Control  Law, t h e  D i s t r i c t  i s  charged 

with the  r e s p o n s i b i l i t y  of opera t ing  and maintaining t h e  p r o j e c t s  

recommended i n  t h i s  r epor t .  In  ad-dit ion t o  t h i s ,  t h e  D i s t r i c t  i s  

a l s o  obl iga ted  t o  opera te  and maintain c e r t a i n  s t r u c t u r e s  a l r eady  

i n s t a l l e d ,  such a s  McMicken Dam and o the r s .  Also, t h e  D i s t r i c t  
a 

may i n  t h e  f u t u r e  e n t e r  i n t o  agreement w i t h  any group or  agency t o  



operate and maintain f lood c o n t r o l  s t r u c t u r e s .  

Cost of t h i s  phase of the  program w i l l ,  of course,  vary 

according t o  t h e  type of s t r u c t u r e .  For example: a channel 

w i l l  o r d i n a r i l y  r equ i re  more 'maintenance than a r e t a r d i n g  dam. 

This r e s p o n s i b i l i t y  and expenditure  of time and money w i l l  

increase w i t h  t h e  number and aye of t h e  s t r u c t u r e s .  



9 
7.1-B RECOPII'tENDED PROJECTS AND PLANS 

7.1-B-1 SALT RIVER CI-iANtVEL 

a. Construct  shor t  levees  along S a l t  River between 40th S t r e e t ,  

Phoenix, and. Tempe But te ,  Tempe. Inc ludes  channel c l e a r -  

ance along Gila and S a l t  River from G i l l e s p i e  to  Grani te  

Reef Dam. 

b. A s  an a l t e r n a t e  t o  t h e  p lan  above, t h e  Flood Control  E i s t r i c t  

recommends t h e  following: channel c l e a r i n g  from G i l l e s p i e  

Dam to  107th Avenue and a lined. channel frorrL t h i s  po in t  

up t h e  r i v e r  t o  Country C l u b  Erive i n  Mesa, then c l e a r i n g  

on t o  Grani te  R e e f  Dam. 

7.1-B-2 BOX CANYON Dm1 

a.  Construct ion of an e a r t h - f i l l  d.am a c r o s s  t h e  Zassayan~pa 

River, Dam w i l l  be approximately 24,s f e e t  high and. s t o r e  

200,000 ac re - fee t  of water .  

b. Construct  r e l a t e d  o u t l e t  works t o  provide f o r  f lood 

c o n t r o l  and. domestic water .  

7.1-B-3 SOL ' S WASH Ci-IANNEL 

~* a. Plan c a l l s  f o r  channel c l e a r i n g  and excavation beyinning 

a t  U.S. Highway 89 and extending W e s t  t o  Flying "En Wash; 

thence up Flying "En wash t o  a po in t  above t h e  Country 

Club. 

b. Channel c l e a r i n g  w i l l  c o n s i s t  of removal of a l l  brush, 

a t r e e s  and debr i s .  

c. Excavation w i l l  c o n s i s t  of digging a p i l o t  channel f o r  

-24- 



9 
t h e  planned t o t a l  l eng th  of c l ea r ing .  

d. Tota l  planned channel worlc w i l l  cover approximately 2.0 

miles  , 

7 .I-8-4 POWDER BOUSE V7ASr-I 

a.  Construct ion of an e a r t h - f i l l  danl on t h e  Wash nort:!>.east 

of VTickenburc,. Dam w i l l  be approximately 35 feet high and 

s t o r e  150 acre- fee t  of f lood water,  

b. Related o u t l e t  works and emergency spi l lway.  



7 .I-B-5 CASANDRO GfASH DAM 

a ,  Coastruct;Lon of an e a r t h - f i l l  dam across the Trash jus t  

Hozth of U.S. Highway 60-70 and j u s t  lfilest of City of 

Nickenburg, Maximum height of the dam w i l l  be 34 f e e t  and 

planned flood water storage i s  90 acre-feet,  

be Related ou t l e t  works and emergency spillway, 

7.1-B-6 SUNSET AND SU!JITY C.oVE DAMS 

a. Construction of an e a r t h - f i l l  dam on each of these two 

small washes, Height of these dams i i p  approximately 20 

fee t  and t o t a l  storage of both reservoirs is  137 acre-feet,  

b, Belated ou t l e t  works and emergency spillways, 

- 

a a, Plan c a l l s  for  construction of a system of channels, 

retarding s t ructures  and a diversion t o  carry flood water t o  

t the Hassayampa River, . 

b, There w i l l  be 2 retarding s t ructures  approximately 12 

miles long, Maximum height of the dams w i l l  be 25.0 f e a t  

and total storagz ~ ~ 7 i . 1 1  be 5560 acra fee t ,  

c. In conjunction with the retarding s t ructure ,  two flood- 

ways and ond diversion w i l l  be constructed, 

7 -3.-8-43 EENDEB AND SAN TANKS IMPROVEMSNTS 

a, Construction of approximately 2,5 miles of dikes along 

each s ide of each wash t o  guide flood water in to  the pro- 

I posed channels, 



b, Channelization of Bender and. Sand Tank Washes t o  make t h e i r  

capacity adequate t o  carry  designed flows, Total length of 

channel w i l l  be approximately 1.5 m i l e s .  Design capacity - 
6,000 cfs .  

cd  Relocation of the  present  siphon i n  Bender 1p:ash. Redesign 

will allow canal  water t o  go under t h e  wash. 

7.1-B-9 DEER VALLPi G R O ~  

a. North ~ h o e h i k  Mountains Eiversion - Construction of a channel 

from 20th S t r e e t  t o  Cave Creek, p a r a l l e l  t o  t he  Arizona Canal, 

emptying i n t o  t h e  Arizona Canal Diversion and eventually i n t o  

Skunk Creek. 

Construction of a channel from 38th S t r e e t  t o  48th S t r ee t ,  - 

@ p a r a l l e l  t o  Arizona Canal f o r  d isposal  of flood w a t e r  t o  t h e  

S a l t  River through the  old Cross-Cut Canal. Channel w i l l  be 

l ined and have the  necessary i n l e t  and o u t l e t  s t ruc tures ,  

Cost sharing a s  given f o r  t h i s  p ro jec t  i s  based on the  U , S .  

Corps of Engineers contr ibuting a share of the  t o t a l  cost. 

I f  they do not ,  then the  Flood. Control D i s t r i c t  w i l l  e i t h e r  

have t o  support the  complete project  o r  else bui ld  it a s  a 

1 j o in t  venture wi th  t h e  Ci ty  of Phoenix, 

b. Arizona Canal Diversion - construct ion of a channel p a r a l l e l  

to the  Arizona Canal running from the  Cave Creek west t o  Skunk 

I* Creek. Channel w i l l  be l ined w i t h  an i n l e t  s t ruc tu re  a t  t he  

I - Cave Creek entrance about 0.5 m i l e s  w e s t  of 19th Avenue, 



c. Union B i l l s  Diversion - Construct ion of a l i n e d  channel 

beginning approximately a t  36th S t r e e t  between Be l l  Road and 

Union B i l l s  Drive running genera l ly  west t o  empty i n t o  Skunk 

Creelc, Channel w i l l  be concrete  lined. wi th  necessary i n l e t  

s t r u c t u r e s .  

d. New River Dam - an e a r t h - f i l l  dam loca ted  on New River i n  

Sect ion 26, Township 5 North, Range 1 Eas t ,  approximately 8 

miles  nortl- west of Adobe. Dam w i l l  con ta in  approximately 

1,300,000 cu. yds, of f i l l  and s t o r e  33,500 a c r e  f e e t  of water.  

Related o u t l e t  and emergency spi l lway included. 

e. Adobe Dam - an e a r t h - f i l l  dam loca ted  i n  Township 5 North, 

Range 2 Eas t ,  i n  Sec t ion  27 and 34. Reservoir w i l l  s t o r e  

approximately 13,000 acre- fee t  of f lood water and dam w i l l  

contain l , Q O O , O O O  cu.yds, of f i l l .  Ou t l e t   works and emergency 

spil lway w i l l  be included i n  t h e  cons t ruc t ion .  

7.1-B-10 WEST PHOrnIX FLOODFJAYS 

a. Glendale-Peoria Drain. Plan c o n s i s t s  of a l i n e d  channel 

~ t rapezoida l  i n  shape, wi th  2 : l  s i d e  s lopes ,  from 5 1 s t  Avenue 

and & mile south  of  Olive Avenue running wes ter ly  f o r  2% m i l e s ,  

I' then souther ly  $ mile,  then wes ter ly  about 3% m i l e s  t o  New River,  

b. Maryvale-Glendale Drain 

1 A lined channel running from t h e  Grand Canal $ m i l e  w e s t  of 67th 

I. 

Avenue wes ter ly  approximately 5;s miles  t o  t h e  Agua F r i a  River, 

3 



c .  West Phoenix-Naryvale Drain 

Planned t o  run  from 47th Avenue a t  t h e  Grand Canal south to  

Thomas Road, thence souther ly  about 5.3 miles  t o  t h e  Salt River ,  

Cost shar ing  a s  ~ i v e n  f o r  t h e  above p r o j e c t s  a r e  bases  on t h e  

U.S.  Corps of Engineers con t r ibu t inq  a  share  of t h e  t o t a l  c o s t ,  

I f  they do  no t ,  then t h e  Floo6 Control  D i s t r i c t  w i l l  e i t h e r  

have t o  support  these  p r o j e c t s  or e l s e  b u i l d  them a s  a j o i n t  

venture wi th  t h e  Ci ty  of Phoenix, 

7. - 1  CAVE CREEK DAM MODIFICATION 

a ,  Al terna te  number one c o n s i s t s  of bu i ld ing  an e a r t h  d ike  

2,900 f e e t  loncj a c r o s s  the  n a t u r a l  sp i l lway  and cons t ruc t ion  

of a  new spi l lway on t h e  west s i d e  of t h e  o l d  dam. 

b. Al te rna te  number two involves  cons t ruc t ion  of an  e a r t h - f i l l  

dam ac ross  t h e  n a t u r a l  spil lway a s  above. An apron w i l l  be  

poured below t h e  o ld  concre te  dam and. f lood water w i l l  flow over 

the dam durinq t h e  f loods.  



7.1-B-12 CAVE CRESX TCVN DIKE 

a. TJork p lan  c o n s i s t s  of cons t ruc t ing  approximately 800 b e t  

of e a r t h  dike. v i t h  rock revztment on tha wash about one-half 

mile East  of tha c e n t s r  of t h s  t o m  of Cavz.Crnck. 

7 ,1-I3- 1 3  GUADALUPE 2!~TA7aIdG STICUCTUY-ZS AI.D FLOODLJAYS 

a. Construction of th ree  r s t a r d i n g  levees  o f  varying lengths .  

Avarage he igh t  i s  approximately 15 f z e t  and t o t a l  s to rage  i s  

1170 ac re - fee t ,  

b. Construction of four  floodv~ays i n  conjunction with th?  

r e t a r d i n g  s t r u c t u r 2 s  t o  convey floodwatsr eventua l ly  t o  the  

Gi la  Xiver. 

Channels w i l l  be concrete  l i n e d  and havs adequate capaci ty  

t o  ca r ry  maximum flow from the  retarding bas ins .  

7.1-B-14 L0It;ZE It7DIAN EEME CIZANNEL 

a .  Plan is t o  cons t ruc t  a  l i n e d  channsl,  t r apezo ida l  i n  

sec t ion ,  from tha Arizona Canal a t  Indian Bend running South- 

s r l y  t o  and e n t e r i n g  S a l t  Biver a t  about 0.5 miles  East  of 

Sco t t sda le  Road, 

b. Bottom width i s  14 f e e t  a n d d e p t h  v a r i e s  from 23 t o  26 .. 
f a c t  wi th  a  c ross ing  s t r u c t u r e  over thz  Arizona Canal and an 

energy d i s s i p a t i n g  s t r u c t u r e  a t  t h s  S a l t  3iver. 

7 .I-B- 15 IWX??ELL DkdJ 

a a, Construction of an e a r t h - f i l l  dam r i s i n g  169 f e e t  above 
- 

/ 

the  strearnbnd wi th  a  c r e s t  l eng th  of 5,200 f e s t .  

Besarvoir w i l l  s t o r e  approximately 860,000 ac re - fee t  with 

% 672,000 a c r e - f e e t  assignad t o  f lood watsr  s torage .  

I b. Spillway w i l l  be b u i l t  i n  the  channel s e c t i o n  of t h ~  dam . 
Zelated i n l e t  and o u t l s t  works a l s o  included. 

* -28- 



7.1-B-1.5 APACLE JUlTCTION-GILBERT STRUCTURES 

a.  Construction of one r e t a r d i n g  bas in  and 14.8 mi les  of 

f loodways. 

b. Retarding s t r u c t u r e  w i l l  be b u i l t  south of U . S .  ::f~igZicvay 

60-70-80-89 and west of Vineyard. Road, Tota l  s to rage  capac i ty  

w i l l  be 4,135 acre- fee t  wi th  3,350 reservec?. f o r  f lood s torage .  

Dam b r i l l  be  3.9 mi les  long w i t h  a  maximum height  of 2 5  f e e t ,  

c. Floodways w i l l  be cons t ruc ted  t o  opera te  i n  conjunct ion 

with t h e  r e t a r d i n g  s t r u c t u r e s  t o  s a f e l y  ca r ry  t h e  floodwater 

t o  Queen Creek. Maximum capaci ty  t r i l l  be  2,550 c f s .  

a .  The o v e r a l l  plan f o r  f lood c o n t r o l  w i l l  inc lude  four  

floodwater r e t a r d i n g  s t r u c t u r e s  ard. 8.1 mi les  of floodways. 

Total  l eng th  of r e t a rd ing  s t r u c t u r e s  i s  11.2 mi les  and t h e  

maximum he igh t  v a r i e s  from 15.5 t o  41.0 f e e t .  Floodways 

w i l l  work i n  conjunction w i t h  t h e  r e t a r d i n g  s t r u c t u r e s  t o  

convey t h e  floodwater t o  a s a f e  o u t l e t .  

I, b. -4 d e b r i s  bas in  and d i v i s i o n  h a  w i l l  be inclucec?. s o  a s  

~ t o  properly u t i l i z e  the f l o o d t ~ a t e r  f o r  i r r i g a t i o n  purposes, 

The above plan a s  recommended inc ludes  Weekes Wash r e t a r d -  

ing dam and f  loodway . V7hile these s t r u c t u r e s  a r e  considered 

I t o  be necessary i n  t h e  watershed plan,  t h e  Flood Control 

Engineer does not  recorrttnend t h a t  t h e  l o c a l  share of funds 

be cont r ibuted  by t h e  Maricopa County Flood Control D i s t r i c t ,  



The greates t  share of benef i ts  does not accrue t o  developments 

0 -  within t h i s  County, I f  the  r i g h t s  of way and other local casts 

were borne by loca l  in t e res t s ,  then these stxucturee could be 

bu i l t ,  

• 7.1-B-18 MESA, CI-WDLER , GILBERT FLOODWAYS 

a. The over a l l  plan fo r  control  of floodwater i n  t h i s  area 

consists  of a system of channels, eventually emptying i n t o  the  

Gila River, Channels a r e  planned leading from the  above cities 

tha t  a r e  designed t o  carry a f i v e  yeax recurrence flood. 

b. Total length of the channels is 29 m i l e s  and they have an 

average bottom width of 10 f e e t  with depths up t o  10 feet .  

7.1-B-19 WILLIAMS-CHANDLER STRUCTURES 

a, Plap consists of lwo floodwater retarding s t ructures ,  9.2 

miles of floodway construction, and one i r r iga t ion  water turnout 

with gates. 

b. Total length of retarding s t ructures  is  9.0 miles and the 

average height of the dams i s  22 feet .  

a c, Total floodway length is 9.2 m i l e s  and capacity w i l l  be 

1 adequate t o  handle the  floodwater released from the  retarding 

structures. * 
7-1-B-2 0 SANTAN STRUCTURES 

a. Overall .plan f o r  flood control  here consis ts  of a system 

k of retarding s t ructures  and floodways t o  in te rcept  and carry the 



f 3 oodwater eventually to Queen Creek. 

b. There will be four retarding structures and four f loodhrlays. 

c. Total length of retarding levees is  7 .3  miles with average 

height of 18.0 feet, 

d. Total l ength  of floodways i s  6 . 1  miles maximum capacity is 

400cEs. 



7.1-C PROJECTS NOT RECOFNENDED 

7.1-C-1 I3ARQUAI-aLA VALLEY STRUCZ'URES 

a.  Construction of a levee  approximately 10  mi les  long ex- 

tending p a r a l l e l  t o  t h e  1400 f o o t  contour from t h e  w e s t  s i d e  

of Range 10 West, approximately i n  t h e  cen te r  of Township 3 

North, then  e a s t e r l y  t o  an i n t e r s e c t i o n  wi th  Gin Road. 

b. Improvement of t h e  channel alonc, Gin Road along with 

necessary new channel t o  c a r r y  t h e  r e l eased  f lood water t o  

Centennial  Wash. 

7.1-C-2 TONOPAH STRUCTURES 

a. Construct a levee  approximately 12 mi les  long along t h e  

1200 f o o t  contour beginning i n  Sect ion  17, Township 2 North, 

Range 7 West and extending t o  Sect ion  16, Township 2 North, 

Pange 5 West. 

b. Channel improvements i n  Winters Wash t o  make it adequate 

t o  c a r r y  t h e  designed r e l e a s e  flow. 

7.1-C-3 EAGLE TAIL MOUNTAIN STRUCTURES 

a. Construct ion of a d ike  beginning i n  Sect ion  26, Township 

2 North, Range 11 West and running along t h e  1400 f o o t  contour 

ending i n  Sect ion  1, Township 1 South, Range 10  Blest. T o t a l  

length  w i l l  be  approximately 14 miles .  

b. A floodway w i l l  be  b u i l t  beginning i n  Sec. 1, Township 1, 

South, Range 10  West, and run e a s t e r l y  along s e c t i o n  l i n e ,  
e 

i n t e r s e c t i n g  Centennial  Wash. Old channel t h e r e  w i l l  be enlalcgad 

t o  c a r r y  t h e  requi red  capaci ty ,  



7.1-C-4 MATTHIE DAM 

a* 
a. An e a r t h - f i l l  dam loca ted  on Sols Wash approximately 8 

m i l e s  w e s t  of Flickenburg. Maximum dam he igh t  w i l l  be 70 feet 

a and t o t a l  s u r f a c e  a rea  w i l l  be 500 ac res .  

7.1-C-5 FLYING "El1 WASH DAM 

a .  Construct ion of an e a r t h - f i l l  dam j u s t  south of U.S. 

Highway 60-70 and w e s t '  of Wickenburg. Dam w i l l  be approxi- 

mately 33 f e e t  high and have a f lood water  s to rage  capaci ty  of  

335 acre-feet .  

b. Related o u t l e t  works and emergency spi l lway included. 

7.1-C-6 SOUTH MOUNTAIN STRUCTURES 

Q a .  Present work plan c o n s i s t s  of an unl ined channel, t rape-  

zo ida l  i n  s e c t i o n ,  running p a r a l l e l  t o  t h e  Highline Canal on 

t h e  South side from near 48th  S t r e e t  wes te r ly  t o  t h e  Indian  

rese rva t ion  boundary and thence t o  t h e  S a l t  River. 

b. Construct a dam j u s t  west o f  Guadalupe and one near  43rd 

Avenue. 

c. Related i n l e t  and o u t l e t  c o n t r o l s  works a s  needed. 

7.1-C-7 UPPER INDIAN BEND CHANNEL 

r) a .  Plan c o n s i s t s  of an unlined channel from Cholla Road and 

36th S t r e e t  t o  t h e  Arizona Canal below Indian  Bend Road. This 

j o i n s  the  lower Indian  Bend Channel a t  t h e  canal .  
b- 
i b. I n s t a l l  concre te  box c u l v e r t s  t o  accommodate low flows and 

1 - w i d e  sec t ions  a t  half-mile roads,  



7.1-C-8 QUEEN CREEK FLOODWAY 

a. Plan c o n s i s t s  of an unlined channel beginning a t  the  

Maricopa-Pima County l i n e  i n  Sect ion 4 ,  Township 3 South, 

Range 6 East and continuing to the Gila River. 



7.1-D PROGRAM SWWIARY 

7,l-Ddl c e n e r a l  

The e n t i r e  program a s  reconlmended by t h e  Flodd Control  

D i s t r i c t  w i l l  c o s t  $135,058,550. The ~ i s t r i c t  w i l l  c o n t r i b u t e  

$30,165,700 and rece ive  o t h e r  p a r t i c i p a t i o n  of $104,892,850 

mostly from f e d e r a l  agencies.  

For t h e  purpose of study an? cons idera t ion  t h e  complete 

p r q r a m  has been broken down i n t o  t h r e e  groups or'bphases." 

Group I inc ludes  t h e  very minimum t h a t  could be  done a t  

t h e  p resen t  t ime, and shoule be considered Phase I of  t h e  

o v e r a l l  plan.  Group I1 i s  an in termedia te  s t e p  warking 

still  toward Group I11 and t h e  t o t a l  c o s t  a s  given i n  Para- 

graph 1, above. 

The Flood Control program as recommended r e q u i r e s ,  on most 

p r o j e c t s ,  f e d e r a l  government approval and a s s i s t a n c e ,  This 

approval and a s s i s t a n c e  may not  always be forthcoming, accord- 

ing  t o  t h e  order  of p r o j e c t s  a s  l i s t e d  on page 34 or t o  

p r i o r i t i e s  t h a t  may be es t ab l i shed .  For example: S o i l  Con- 

se rva t ion  Service  funds may become a v a i l a b l e  t o  sha re  i n  t h e  

c o s t  of t h e  p r o j e c t s  i n  e a s t e r n  Maricopa County be fo re  t h e  

U , S .  Corps of Engineers funds a r e  a l l o c a t e d  t o  b u i l d  t h e  

s t r u c t u r e s  i n  t h e  Deer Valley Group. This ,  of course,  w i l l  

determine when t h e  p r o j e c t s  can be i n s t a l l e d  and p r i o r i t i e s  

may have t o  be rev i sed ,  



Annual c o s t  f o r  t h e  t o t a l  proc~ranl t o  t h e  Flood Cont ro l  

D i s t r i c t  w i l l  depend upon t h e  i n t e r e s t  r a t e  p a i 6  f o r  bonds 

s o l d  and t h e  per iod  of amor t i za t ion .  Annual funds  . requ i red  

a l s o  i n c l u d e  maintenance and ope ra t ion  and i s  e s t ima ted  a s  

fol lows:  

Croup I $ 798,000 

Group I1 1,005,318 

Group I11 1,526,838 

Following a r e  t h e  t h r e e  nrajor groups w i t h  group three 

being. t h e  u l t i m a t e  p r e s e n t  recommended p lan .  County-wic7e 

coverage and degree  of  p r o t e c t i o n  i n c r e a s e s  i n  each  s u c c e s s i v e  

group. 



RECOFlrENC-ED PROJECTS SI~P~IARY 

Job Description 

FCT OTkER TOTAL 
Group I - COST! COSTS COSTS 

Gila Salt River Channel Clearance 
@ Lower Indian Bend Channel 

Arizona Canal Diversion 
North Phoenix Mountain Channel 
Union Hills Diversion 
New River Dam 
Adobe Dam 
Casandro Wash Dan! 
Sunset & Sunny Cove Dams 
Buclchorn-Mesa Structures 
Bender C Sand Tank Structures 

0 
Sub-Tota 1 16,963,500 42,053,750 59,817,250 

Group 11* 

Apache Jct.-Gilbert Structures 1,205,900 3,803,700 5,012,500 
Mesa-Chandler-Gilbert Floodways 3,000,000 0 3,000,000 

- Williams-Chandler Structures 836,900 3,738,000 4,574.,900 
Bucl:eye Structures 687,300 2,930,300 3,5L7,600 
West Phoenix Floodways 995,000 5,705,000 5,701,000 

Sub-Total 23,692,600 58,230,750 81,923,350 

Croup III** 

Sols Wash Channel 
Powder Rouse Wash Dam 
Guadalupe Structures 
Cave Creel;. Town Dike 
Maxwell Dam 
Salt River Channelization*** 
Santan Structures 
Box Canyon Dam 
Cave Creek Dam 
Queen Creek Floodway 

GRAND TOTAL 30,165,700 104,892,850 135,058,550 ' - * Includes Croup I plus projects below 
**Includes Croup I and I1 plus projects below 
*** Based on construction of Maxwell Dam with Outflow of Appr0x.40~000 

i cfs 



ST.JPUWIRY SI-IEET OF STRUCTURES FOR FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 

DRGE . TOTAL ANNUAL BENEFIT- 
AREA LOCATION J O B  DESCRIPTION FCD COST OTHER COSTS ANNUAL COSTS COST REMARKS 

$ FUNDS $ BENEFITS $ RATIO 

Gi l l e sp i e  Dam channel c l ea r i ng  1,020,000 2,550,000 3,570,000 354,000 202,000 1.75 t o  1.00 Approved by 
t o  Granite  & Levee U.S.A. 
Reef Dam const ruct ion  Corps of Eng. 

4 Harquahala Retarding 400,000 3,770,000 4,170,000 70,000 171,000 0.41 t o  1.00 Under study 
Valley S t ruc tu r e s  & by Scs 
Drainage Floodways 

4 On Winters Wash Retarding 120,000 1,950,000 2,070,000 50,000 85,000 0.60 t o  1.00 Under study 
near Tonopah S t ruc tu r e s  & by SCS 

Floodways 

• 4 Eagle T a i l  Mtm, Retarding 
Drainage S t ruc tu r e s  & 

Floodways* 

6 Box Canyon nr. Earth Dam 
• FJi ck enbur y 

700,000 1,849,000 2,549,000 70,000 l l 2 , O O O  0.63 t o  1.00 Under study 

by SCS 

652,000 6,948,000 7,600,000 328,600 325,000 1 -01  t o  1 -00  Benef i t s  

based on domestic 
water  a t  '$50 ac. f t .  

7 So l ' s  Kash a t  Matthie Dam 500,000 556,000 1,056,000 11,000 43,000 0 26 t o  1.00 Major bene f i t  
Wickenburg (Earth dam) w i l l  be  

• r ec r ea t i on  
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DRGE . OTHER TOTAL ANM3AL ANNUAL BENEFIT- 

AREA LOCATION J O B  DESCRIPTION FCD COST FUNDS COSTS BENEFITS COSTS COST REMARKS 
$ $ RATIO 

7 s o l ' s  Wash a t  Channel alignment 40,000 0 40,000 $2,500 $2,000 1.25 t o  1 - 0 0  Work t o  be 

k J i  ckenburs & pro tec t ion  done by FCD 

Flyin? "E" 
Wash a t  
Wickenbur$, 

Earth Dam 0 183,000 183,000 4,500 7,200 0.62 t o  1.00 Local people 
w i l l  f inance  

50,000 82,000 132 ,o 00 10,000 5,600 1.80 t o  1.00 To be s tudied  
by Corps of 
Engineers 

Earth Dam Powder House 
Wash a t  
Flickenburg 

60,200 0 60,200 4,500 2,500 1 ,80gQ1.00  Work t o b e  done 
by FCD 

Casandro Kash 
a t  lnlrickenburg 

Earth Dam 

79,000 0 79,000 6,200 3,500 1.77 t o  1 -00  Work t o  be done 
by FCD 

Sunset & Sunny 
Cove Washes i n  
wickenburg 

Earth Dam 

687,300 2,930,300 3,617,600 150,000 124,000 1.21 t o  1.00 Under study 
by SCS 

~uckeye-pa lo 
Verde Area 

~ e t a r d i n g  
s t r u c t u r e s  & 

f loodways 

152,100 113,750 265,850 12,450 10,700 1-16 t o  1-00 Poss ib le  
p a r t i c i p a t i o n  
by SCS 

Bender & Sand 
Tank Washes 
a t  G i l a  Bend 

Channel p ro tec t ion  
& Canal sipha. 

West Phoenix- 
s lend ale-Peoria 

Floodways 
(Deer Valley 
below canal )  

996,000 5,705,000 6,701,000 198,000 258,000 0.77 t o  1.00 Based on 
p a r t i c i p a t i o n  
by C.of Eng. 
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- .- - 
DRGE . OTEeXR TOTAL ANNUAL ANMUAL* BENEFIT- 
AREA LOCATION J O B  DESCRIPTIObJ "CD COST FULTDS COSTS EEKZYITS COSTS COST X E P f i I K S  

- - -. --- yare - - 
24 Exis t ing  Cave Levees & 

Creek Dam spi l lway 

24 Town of C ~ v e  
Creek 

Levee 

22 20th S t .  t o  
Cave Creek & 

Old Cross Cut 

No, Phnx. Mtn. 
channel along 
Ariz.  Canal 

22 Cave Creel. t o  
Slcunk Creek 

22 Cave Creel; t o  
Skunk Creek i n  
Deer Valley 

22 New River nw. 
of ~ l e n d a i e  

22 Adobe Earn s i t e  
n r ,  Adobe 

22 W t h  S t ,  t o  
New River 

Arizona Canal 
Diversion t o  
Slcun?: Creek 

65,000 91,000 1.55 : 000 10,200 8,200 1.24 t o  1.00 P a r t  of t h e  

o r i g i n a l  
p lan  

842 1.19 t o  1.00 W i l l  be  
included i n  
U.S. C of E 

Union I - i l l s  2,39~5,000 12,545,000 15,041,000 
Diversion 

Ear th  Dam 3,770,000 2,002,000 5,772,000 

Ear th  Dam 832,000 2,301,000 3,133,000 

A l l  of these  p r o j e c t s  a r e  p a r t  of 
the Deer Valley Group. T h i s  i s  f o r  
t h e  p ro tec t ion  of Metropol i tan Phoenix 
(Deer Valley,  No. Mountain Area) 

T o t a l  Metropol i tan 10,308,000 28,285,000 38,593,000 2,232,000 1,4b0,750 1 5 1  to 1.00 TOTAL 
Phoenix Area 
(Deer Valley Group) 
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DRGE . OTKER TOTAL ANNUAL ANNUAL BENEFIT- 
AREA LOCATS ON J O B  DESCRIPTION FCC COST FUNDS COSTS BENEFITS COSTS COST REMARKS 

26 Guadalupe Retarding 
Watershed, Eas t  s t r u c t u r e  & 

End. So. Mtn. Floodv?ays 

26 So. Htn, 4Cth Retarding 
S t ,  t o  75th Ave. s t r u c t u r e  & 

floodways 

27 Indian  Rend Wash Floodway 
below Ariz .  Canal 

28 Ind ian  Bend Wash Floodway 
above Arizona 

Canal 

31  S a l t  River 
Above c r a n i  t e  
Reef Cam 

Maxwell 
Dam 

31 S a l t R i v e r  Maxwell 
Above Grani te  Dam 
Reef Dam 

S a l t  River Chan Channel 
Channel c l e a r i n g  & 

l i n e d  channel 
t h r u  Metro- 
p o l i t a n  a r e a  

513,000 660,200 1,179,200 113,000 60,600 1-86 t o  1.00 Under con- 
s i d e r a t i o n  
by SCS 

2,652,000 6,251,000 8,903,000 253,500 350,754 0.72 t o  1.00 Under s tudy  
by u.S. 
C.  of  E. 

1,770,000 7,250,000 9,020,000 530,000 347,982 1-52  t o  1.00 Approved by 
U.S. 
Corps of Engr. 

76,000 124,450 0.61 t o  1.00 Study by U.S. 
Corps of Engr, 
reques ted  

650,000 5,050,000 5,700,000 359,000 276,000 1.34 t o  1.00 Flood c o n t r o l  
Cost  

To ta l  Cost  of Dam 
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DRGE . OTHER TOTAL ANNUAL ANNUAL BENEFIT- 
AREA LOCATION J O B  DESCRIPTION FCD COST FUNDS COSTS BENEFITS COSTS COST REPRRKS 

a RATIO I 
32 Apache Junct ion  Retarding 1,208,900 3,803,700' 5,012,600 276,750 197,500 1.40 t o  1-00 Under study 

Gi lbe r t  Watershed s t r u c t u r e s  by scs 
nr. G i l b e r t  & f loodways 
& Proving Grnds. 

32 ~uclthorn-Mesa ~ e t a r d i n g  s t r u c t -  3,574,200 3,055,000 7,429,200 499,440 281,000 1.78 t o  1.00 Under study 
Water shed n r  . ures  & floodways by scs 
Apache Junct ion  

32 Williams-Chandler Retarding 
Watershed nr .  s t r u c t u r e s  

- . Figley & Williams & flood- 
AFB ways 

836,900 3,738,000 4,574,900 326,050 189,000 1-73 t o  1.00 Under study 
by SCS 

t 

- 
32 M e s a t o G i l a  Out le t  flood- 3,000,000 0 .  

River ways f o r  storm 
drainage 

3,000,000 259,530 122,420 2 .11 to  1.00 Storm drain; 
age o u t l e t  
f o r  urban 
a r ea s  I 

I 

33 Santan Watershed Retarding 895,000 2,678,000 3,573,000 250,000 145,000 L'7:2 iso i .00 SCS Study ' 
nr.  Chandler :-Its. s t r u c t u r e s  & w i l l  be 

floodways r eque st ed 
I 

33 Queen Creek a t  Flood Channel t o  920,000 880,000 1,800,000 This projec t  i s  considered a p a r t  of t h e  e a s t e r n ,  
Gila River ca r ry  water t o  Maricopa County projeces  l i s t e d  t he r e in  and no ' 
Indian Reservatkn Gila  River separa te  benef i t -cos t  r a t i o  determinat ions a r e  * 

made 
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8 - 1 4  OBJECT OF REPORT 

The b a s i c  purpose of t h i s  r e p o r t  i s  t o  summarize and p lace  i n  

a usable  form a l l  p e r t i n e n t  information on Maricopa County f lood 

0 
con t ro l  problems and t o  make recommendations f o r  t h e i r  so lu t ion .  

Authori ty  f o r  t h i s  r e p o r t  i s  s e t  f o r t h  i n  the  Flood Control  

Law, A r t i c l e  5,  Sec t ions  45-2351 through 45-2371, i n c l u s i v e ,  

Chapter 10, T i t l e  45, Arizona Revised S t a t u t e s .  Bases on t h i s  

law, t h e  Board of Supervisors  of Naricopa County, on Ruyust 3 ,  

1959, authorized t h e  e s t a b l i s h n ~ e n t  of t h e  Flood Control  a is t r ic t  

t o  inc lude  a l l  of Maricopa County, 

Within t h i s  r e p o r t  a r e  l i s t e d  t h e  major f lood c o n t r o l  problems, 

recommended s o l u t i o n  t o  prevent  o r  minimize damage, and c o s t  

es t imates  on s t r u c t u r a l  measures required.  If,  i n  t h e  f u t u r e ,  a 

f lood c o n t r o l  problem should. a r i s e  t h a t  has not  been considered 

i n  t h i s  r e p o r t ,  it w i l l  be  s tud ied  and become a p a r t  of t h e  com- 

prehensive program, 

Although f lood con t ro l  i s  t h e  prime ob jec t ive ,  cons i6era t ion  

here in  i s  given t o  erosion c o n t r o l ,  r e c r e a t i o n ,  i r r i g a t i o n  water  

s to rage ,  and ground water recharge.  

I n  t h e  p a s t ,  heavy f loods  have occurred i n  c e r t a i n  a r e a s  b u t  

because of lack  of economic development, p r o t e c t i v e  measures 

cannot be j u s t i f i e d  a t  t h i s  time. Future expansion i n  t h e s e  

a r e a s  may be such t h a t  f lood c o n t r o l  works can be recommended 

and i n s t a l l e d .  



8.1-B -- SCOPE 

The area covered by Chis r e p o r t  inc ludes  a l l  of Maricopa 

County, Arizona., a t o t a l  of 9 ,226  square miles.  

0 
Topography i s  extremely v a r i a b l e ,  going from high mountains 

, 
t o  f l a t  d e s e r t s .  A major por t ion  of t h e  county i s  dry ,  rough 

.i 
d e s e r t  wi th  spa r se  vege ta t ive  cover. F lash  f loods  occur i n  

a l l  s e c t i o n s  due t o  s t e e p  s lopes ,  h igh  i n t e n s i t y  r a i n f a l l ,  and 

lack of cover. 

' . General t r end  of t h e  dra inage  i s  t o  t h e  southwest. The ~ i l a  

and S a l t  River Basin i s  t h e  main n a t u r a l  d r a i n  from t h e  e a s t  

s i d e  of t h e  County u n t i l  it leaves  t h e  County j u s t  south of 

Agua Cal iente .  V i r t u a l l y  a l l  of t h e  County d r a i n s  i n t o  t h i s  

system, wi th  main t r i b u t a r i e s  being Ind ian  Bend Wash, Cave Creek, 

Skunk Creek, New River ,  Agua F r i a  and Bassayampa. 

The major problem a r e a s  a r e  loca ted  near t h e  urban popu- 

l a t i o n  concentrat ions.  This,  of course,  i s  due t o  t h e  high 

damage p o s s i b i l i t i e s  from development, inc luding  bus inesses ,  

i n d u s t r i e s  and res idences .  Phoenix, Mesa, Apache Junct ion ,  

Wickenburg, Gila  Bend and t h e  smaller  towns z a t t e r e d  throughout 

t h e  County a r e  a l l  g r e a t l y  concerned wi th  t h e  problem of f lood 

con t ro l .  Extensive damage has  a l s o  occurred i n  t h e  developed 

a g r i c u l t u r a l  a r e a s  throughout t h e  County. 

It should be kep t  i n  mind t h a t  according t o  law, t h e  Flood 
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Control District has r e s p o n s i b i l i t y  f o r  operating and main- 

taining all structures  included i n  t h i s  report.  When these pro- 

j e c t s  have been authorized, a program w i l l  be  s e t  up whereby the 

District can begin t o  carry out t h i s  important phase of the Flood 

control  Program. 



8.1-C -- DIVISION OF AREAS 

For t h e  purpose of t h i s  r e p o r t ,  Maricopa County has been 
, 

divided i n t o  35 d i f f e r e n t  a r e a s  o r  watersheds. 

Generally,  t h e  a rea  boundaries conform t o  major drainage 

a r e a s  but  t h i s  i s  no t  t r u e  i n  a l l  cases .  Descr ip t ive  t i t l e s  

have been given t o  make it e a s i e r  t o  l o c a t e  any p a r t i c u l a r  

s t r u c t u r e  w i t h i n  t h e  County. Numbering of a r e a s  begins  i n  t h e  

southwest corner  and proceeds genera l ly  up and down, eventua l ly  

reaching number 35 i n  t h e  n o r t h e a s t  p a r t  of t h e  County. 

These a rea  numbers form t h e  b a s i s  f o r  t h e  o v e r a l l  d i v i s i o n s  

of the  r e p o r t .  The complete r e p o r t  i s  included i n  n ine  (9) 

chapters  a s  shown i n  t h e  repat ~ n d i v i d u a l  p r o j e c t s  

a r e  given numbers corresponding t o  t h e  drainage a rea  i n  which 

they a r e  located.  

As an example, t h e  Narquahala de ten t ion  r e s e r v o i r  i s  loca ted  

i n  t h e  Lower Centennial  Area s o  i t s  p r o j e c t  number i s  

The number 9 i s  t h e  chapter  number: t h e  number 4 i s  t h e  dra inage  

a rea  number; and t h e  l e t t e r  B i n d i c a t e s  t h e  order  w i t h i n  t h e  

l i s t i n g  of p ro jec t s .  



8.1-0 -- BASIC DATA 

There have been many c o n t r i b u t i o n s  t o  t h e  s tudy of f lood 

c o n t r o l  i n  Maricopa County. Many i n d i v i d u a l s  and groups have 

f o r  y e a r s  been concerned w i t h  t h e  problem . 
On October 31, 1957, a  committee was appointed by t h e  C i t y  

of Phoenix; t h e  Board of Supervisors  of Maricopa County, and t h e  

Board of Di rec to r s  of t h e  S a l t  River P ro jec t .  It was d i r e c t e d  

t o  prepare a genera l  p lan  of f lood c o n t r o l  f o r  t h e  g r e a t e r  

Phoenix a rea  and t o  recommend methods of f inancing ,  cons t ruc t ion  

and opera t ion  of major f lood p ro tec t ion  works f o r  t h e  b e n e f i t  of  

a l l  t h e  people. This  c o n s t i t u t e d o l e  of t h e  f i rs t  organized e f f o r t s  

t o  so lve  t h e  f lood c o n t r o l  problem and provided t h e  main impetus 

f o r  formation of t h e  p resen t  Flood Control D i s t r i c t .  

A s  d i r e c t e d  by t h e  Flood Control District Engineer, i n  o r d e r  

t o  expedi te  t h e  work, t h e  County was d iv ided  i n t o  t h r e e  p a r t s  

c a l l e d  "study areas': Reports from consu l t an t s  who s tud ied  t h e s e  

a r e a s  a r e  complete and a v a i l a b l e  i n  t h e  o f f i c e  of t h e  c h i e f  

~ n g i n e e r  . 
Area 1 c o n s i s t s  of t h e  southeas tern  p a r t  of ~ a r i c o p a  County 

and was s tud ied  by Benham Engineering Company. 

Area 2 inc ludes  t h e  whole western h a l f  of  Maricopa County 

and was repor ted  on by ~ o h a n n e s s e n  and Girand Engineers 

Area 3 inc ludes  the  nor theas te rn  s e c t i o n  of ~ a r i c o p a  County 

p a r t i c u l a r l y  t h e  area  n o r t h  of t h e  c i t y  of Phoenix, and was 



reported on by Yost and Gardner Engineers. 

The Soi l  Conservation Service has prepared reports  on 

different  watersheds i n  the e a s t  and southeastern pa r t  of the 

County. 

The U.S. Corps of Engineers h2, reported on projects  

scattered throughout the County including Box Canyon Dam, Maxwell 

Dam and the S a l t  River Channel clearance. 

A l l  of these reports  are available and form the baclcground 

for  the  preparation of t h i s  comprehensive report.  

Valuable basic  data has a l so  been contributed by the  S a l t  

River Project ,  U.S. Bureau of Reclamation, and the City of 

Phoenix. 



8.1-E -- ECONOI'J~IC. DEVELOPMENT 
* 

• Arizona was among t h e  l e ade r s  i n  population growth from 

.I950 t o  1960 and was the a c t u a l  leader  during t h e  period from 

1946 t o  1950. , 

a 
I n  reviewing Arizona's population t rends  over t h e  pa s t  ha l f  

century,  f i gu re s  i n d i c a t e  t h a t  growth has been concentrated i n  

j u s t  a few counties ,  p a r t i c u l a r l y  Maricopa and Pima. Approxi- 

mately ha l f  of Arizona's people l i v e  i n  Greater  Phoenix and 

i n  Maricopa County. 

Population wi th in  t he  County i s  expected t o  inc rease  85% 

from t h e  1959 f i gu re  and by 1969 w i l l  be 1,135,000 persons. 

Over 185,000 new workers must come from increased vocat ional  

t r a in ing  a s  w e l l  a s  from newcomers t o  the  area.  Like t h e  S t a t e  

of Arizona, l a r g e s t  numerical growth w i l l  be i n  manufacturing 

and trade.  Loss i n  a g r i c u l t u r a l  land w i l l  be pr imar i ly  t o  w i t h -  

drawal of farm lands f o r  r e s i d e n t i a l  and i n d u s t r i a l  use. 

The following t a b l e  shows County population, labor  fo r ce  and 

employment a s  of May 1959 and projected f o r  May 1969. This w i l l  

emphasize t h e  tremendous growth expected t o r  Maricopa County i n  

t h e  coming years .  



Tota l  Population 614,#Q 1,135;OOO 521,000 84.9 I 

Tota l  Population, 4 2 Q , W  756,000 335,400 79.7 
14 c Over 

C i v i l i a n  dLabor Force 215,500 396,000 180,500 83.5 

TOTAL Employment 208,800 378,000 169,200 81.0 

Tota l  Mon-Agricultural 
Wage & Sa la r i ed  156 ,GOO 305,000 148,400 94.8 

Manufacturing 29,500 72,000 42,400 143.2 

Mining 500 GOO 100 20.0 

Trade 41,200 80,500 39,300 95.4 

Construct ion 16,100 30,200 14,100 87.6 

Service  19,900 39,500 19,600 98.5 

Transpor ta t ion ,  11,900 1 7  , 300 5,400 45.4 
Communications & Publ ic  
U t i l i t i e s  

Finance, Insurance & 9,000 16,800 7,800 86.7 
Real E s t a t e  

Government 

* A l l  Other" Non-Agricul- 28,600 50,000 21,400 74.8 
t u r a l *  

Agr icu l tu ra l  24 , 000 23,000 - 1,000 '4.2 

"Includes self-employed, unpaid family workers and domestic 
household workers. 

Note: Data repor ted  t o  n e a r e s t  100 

Source: Arizona S t a t e  Employmen Serv ice  
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The County's assessad valuation has grown as fol lows : 

FISCAL YEAR 

1954 - 55 
1956 - 57 
1958 - 59 
1960 - 61 

A s  of May 1 ,  1962 

True value i s  approximately f i v e  times the above f igures .  

The Entire County i s  growing rapidly,  e s p e c i a l l y  i n  the 

urban areas. Land values are increasing very rapidly and acquisi- 

t i o n  for flood control purposes w i l l  become increasingly e x p c n s i v ~  . 



0.1-F -- CLIMATOLOGY 

By thutandards  of othsr  regions Arizona has very l i t t l e  rain- 

f a l l ,  yet  i t  does have two re l a t ive ly  rainy periods i n  the year. 
9 

These two periods are characterized by two d i s t i n c t l y  d i f  fc rent  

ra inf  a l l  patterns. 

• 
Vinter storms, y i e l d h e  about one-half tho t o t a l  r a i n f a l l ,  

occur from November through March. This precipi ta t ion usually 

r e s u l t s  from general winter storms associatzd with extra t ropica l  

cyclones of North Pacif ic  or igin and often l a s t  f o r  several days, 

These storms move south over the ocaan and then inland to  south- 

em California, Arizona and Mew rde~ico. They may covsr thousands 

of square miles, 

S u m r  s t o m s ,  occuring during July, August and September, 

bring the other hsl f  of the t o t a l  r a in fa l l .  During t h i s  period 

a i r  currents bring warm moist a i r  from the Gulf of Mexico. 

Piountain ranges and cold f ronts  ac t  to  produce thunderstorm con- 

d i t ions  characterized by the cmulus clouds seed during t h i s  

season. These summer storms often produce rainfall 09 high 

intensi ty ,  short  duration, and limited a rea l  extent. They may 

occur separately or  in conjunction weth general storms. 

Such things as the distance from the sea by possible paths 

of moisture bearing currents,  depth of such currents as affect-  

ed by atmospheric d2pth and s t ructure ,  ground elevations,  temper- 

a ture  d i f f e ren t i a l s ,  and other factors, inf lucnce the ra in  pro- 

ducing capacity of the a tmosphe~  The net  e f f e c t  of a l l  these 

fac tors  i s  t o  produce a var ia t ion of r a i n f a l l  in tens i ty  



with g2ographic locat ion.  Maps have been prepared by the  U. S. 

Dapartment of Commerce - Weather Bureau and a re  ava i lab le  f o r  

e' study 

s 
s tructural  designs i n  t h i s  repor t  are  based on "Tcchnical Paper 

No. 40, "Rainfall  Frequency Atlas of the United Sta tes"  issued 

May 1961. For f u r t h e r  study of  r a i n f a l l  pa t te rns  and i n t e n s i t i g s  

t h i s  rPport should be consulted. 

The highest  i n t ens i ty  of r a i n f a l l  recorded a t  the  ?hoenix Post 

Office l k a t h e r  Bureau s t a t i o n  occurred on Ju ly  26, 1936 when 0.43 

'1. 
inches of r a i n  f e l l  i n  five minutes. This i s  a r a t e  of 5.16 inches 

p ~ r  hour. The rzcord f o r  10 minutes was s e t  July  26, 1952 when 

0.70 inches f e l l ,  giving a r a t e  of 4.2 inchzs per hour. 

The numbrr of weather bureau p rec ip i t a t i on  s t a t i o n s  (or cooperat- 

t, ing s t a t i o n s )  i s  increasing and valuable da t a  i s  being gathered. 



a 

0,l-G -- RUNOFF AND STZAIPLOIAJ DATA 

Steamflow data  i s  mzagcr except i n  the case of the  S a l t  Xivar 

flows, The Flood Control D i s t r i c t  i s  cooperating wi th  the U. S. 

Departmznt of Com~rc2 -Geological Survey in es tab l i sh ing ,  main- 

t a in ing  and operat ing gaging s t a t i o n s  within the county. 

Gaging s t a t i o n s  a r e  located on Sycamore Crook, lyew l i v e r ,  

Indian Bend, Lower Hassayampa Ziver , Centsnnial !'ash, Rainbow 

Wash and a t  Youngtasm., ,South Mountain and Apache Junction, These 

s t a t i o n s  a r e  now operating and w i l l  provide much needed informa- 

t i o n  toward fu ture  dcsigns. They a re  a t  c r i t i c a l  points  such as  

small mountainous watersheds, de se r t  watersheds, and urban a reas  

80 they w i l l  provide valuabl5 data ,  

There w i l l  eventually be over 100 gaging s t a t i o n s  i n  Maricopa 

County including approximately 34 of the recording type. 



8.1-H -- OTHER FLOOD CONTROL PROJECTS AND STUDIES 

Scattared throughout the couhty are  variosd flood control  

projects ,  The ?,%it2 Tanks detention re se rv i i r s  , the ~ r i l b y  FJashb 

NcMicken dam project  , IfL%itlow Ranch Dam, Queen Creek Channel, 

Painted Bock Dam and Cave Creek dam are  examples, 

The City of Phoenix has many miles of storm drains for  1 t o  

2 year frequency storms and a re  valuable as loca l  drainage for  

the s t r e e t  system, The County, S ta te  and other municipalities 

have smaller ditches and drains i n  t h i s  same category, Some 

channelization and clearing has been done i n  spots on the S a l t  

and Mew Rivers. In some areas loca l  owners have b u i l t  dams and 

d3kes for  flood control. These have been valuable fo r  loca l  

protection but have not solved the overal l  problem, 

The S a l t  River Project operates the Zave Creek Dam and a l so  

uses i r r iga t ion  canals as  bss t  they can to  a l l ev ia t e  flood 

damage, The canals intercept  runoff and where possible the 

project  d iver t s  water t o  the S a l t  River and t o  waste ditches t o  

keep flood damages t o  a minimum, 

The City of Phoenix plans t o  construct a dam on Dreamy Draw 

i n  the North Phoenix Mountains and they continue t o  do a good 

job on t h e i r  loca l  drainage problem. 

Projects are  going forward for  the Sa l t  River and Lower 

Indian Bend through cooperation of Maricopa County and the U.S. 

Corps of Zngineers. 

The U n i t 4  States ~ ~ r n p  Corpa of Engineers through t h e i r  Los -. 
Angeles D i s t r i c t  is also studying Flood antmrol Projects 



t L~~zo :~gho~ : t  t h e  c o u ~ t y  and t h e  r e s u l t s  of t h e i r  f ind ings  w i l l  be  of 

major i n t c r e s t  and importance t o  t h e  community. The U.S.E.D. h a s  

a l s o  embarked on f lood p l a i n  zoning s t u d i e s  along t h e  Upper Ind ian  - 
Eend, Upper Cave Creek, Skunk ~ r e e ~ ,  Ne-.v River,  and t h e  Agua F r i a  

River. This  work w i l l  be 02 g r e a t  va lue  a s  r e s u l t s  b e c ~ m e  a v a i l a b l e .  

The S a l t  River Indian Reservation through t h e  Bureau of Indian  

A f f a i r s  i s  s tudying f lood c o n t r o l  problems, p a r t i c u l a r l y  above t h e  

Arizona Canal and e a s t  of Indian  Bend taash. 

The U . S .  Bureau of Reclamation cont inues i t s s t u d i e s  of tile Cen t ra l  

Arizona P r o j e c t ,  P ro jec t  and f lood c o n t r o l  measures w i l l  be in-  

corporated i n t o  t h e  f i n a l  plans.  

Tenta t ive  alignment of t h e  Cen t ra l  Arizona Aqueduct i n d i c a t e s  

t h a t  much good p r o t e c t i v e  work can be  done i n  connection wit11 t h a t  

job. The proposed Maxv~ell Dam, provided wi th  f lood s to rage ,  w i l l  

be of tremendous value t o  t h e  S a l t  River i n  p a r t i c u l a r  and t h e  

e n t i r e  a rea  i n  general .  

Some works have been accomplished, a s u b s t a n t i a l  amount i s  going 

on, and a tremendous amount needs doing. 

The Flood Control  D i s t r i c t  i s  providing t h a t  c e n t e r  around 

which t h e  e n t i r e  program can be o r i en ted .  Needed f lood p l a i n  zoning 

checking of subdiv is ion  p l a t s ,  a master p lan  of major works, con- 

s t r u c t i o n  of warranted projects, opera t ion  and maintenance of s t r u c -  

t u r e s ,  and c o r r e l a t i o n  of o t h e r  agencies '  p lans ,  a r e  p a r t  02 t h e  

o v e r a l l  job of t h e  D i s t r i c t .  

The p r 0 j e c . t ~  recommended a r e  based on surveys,  and a r e  loca ted  

wh2re t h e  g r e a t e s t  poss ib le  p ro tec t ion  i s  afforded a t  l e a s t  cos t .  

4% 


