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FLOOD-PLAIN INFOI(MATI0Ii s m  
FOR 

. MARICOPA COUNTY, ARIZONA 

CAVE CREE!K m R T  

SUMMARY 

General 

1. The Flood Control D i s t r i c t  of Maricopa County requested 

I the  U.S. Army Corps of Engineers t o  provide information about the 

flood hazards i n  flood plains  along several streams i n  the county. 

An index map of the study areas i s  shown on p l a t e  1. This report, 
B 

the second i n  the ser ies  on Uaricopa County, presents the r e su l t s  of 

1 the  study made on a reach of the  Cave Creek flood plain. 

Authorization 

2. This report was prepared under the authority granted i n  

section 206, Public Law 86-645, approved 1 4  July 1960. That section 

I is quoted i n  appendix 1. 

3. The authority of the Flood Control Dis t r ic t  of Maricopa 

I County t o  par t ic ipate  i n  flood-control planning is  derived f r o m  

a r t i c l e  5, sections 45-2351 t o  45-2370, inclusive, t i t l e  45, chap- 

! t e r  10, Arizona RevisedStatutes- and from a resolution of the 

Board of Supervisors of Maricopa County &tea 3 August 1959, which 

established the flood-control d i s t r i c t  pursuant to the c i ted  s ta tu tes .  

I 4. Furthermore, Arizona has adopted State  s ta tu tes  enabling 
-. 

counties and c i t i e s  to zone through the  use of properly adopted 



m 
resolutions and ordinances. Such zoning laws must be i n  the  in t e res t  

1 of promoting health, safety, murals, o r  general welfare, and a re  

I 
generally placed on referendum i n  a public election. Maricopa County 

a has a b p t e d  zoning laws, but not i n  regard to flood hazards. However, 

I flood-plain zoning could be adopted by the  county, because it w u l d  be 

i n  the  in t e res t  of promoting health, safety, and general welfare. 

1 5. On 26 September 1960 and ib December 1961, the  Board of  Super- 

I 
visors  of Marimpa County and the  Board of Directors of  the  Foood Control 

Dis t r ic t  of Maricopa County adapted resolutions requesting the  U.S. Anny 

I Corps of Engineers to make a flood-plain information study f o r  Maricopa 

County - and giving assurances tha t  the  information i n  t h i s  report  would 

be made available to  all interested persons and organizations, and t h a t  

the  ava i lab i l i ty  of  the  report  would be  adequately publicized. Those 

resolutions a re  quoted i n  appendix 1. On 1 4  April 1961 the  C h i e f  of  

Engineers, U.S. Army Engineers, Washington, D.C. approved the  request 

f o r  these Maricopa County studies. 

6. The Arizona Sta te  Land Commissioner has been designated by the  

Governor of Arizona to coordinate and to assign p r i o r i t y  to trgplications 

f o r  flood-plain information studles. Upon approval fo r  release of  t h i s  

report  by the  Arizona State  Land Comissioner on 28 September 1964, the  

Chief of  Engineers, U.S. Army Engineers, Washington, D.C., approved 

release of  t h i s  report f o r  publication on 2 October 1964. 

Purpose of  Study 

7. The purpose of  the  study presented i n  t h i s  raport i s  to - 

I provide information on flood hazards i n  t h e  flood p la in  on a reach of  



Cave Creek f o r  the  guidance of t h e  St&e of Arizona and the Flood 

Control D i s t r i c t  of Maricopa County i n  (E4) advising county and c i t y  

planning organizations and pr ivate  land developers about those 

hazards and (2)  se t t ing  up appropriate controls t o  insure optimum 

and prudent use of the flood plain.  The purpose of t h i s  report  i s  

not t o  discourage the  use of the flood plain - but rather t o  

encourage development tha t  w i l l  insure an optimum balance between 

the needs of man fo r  use of the flood p la in  and the needs of nature 

f o r  the discharge of floodwaters. 

Scope 

8. The or iginal  request fo r  the study from the Flood Control 

Dis t r ic t  of Maricga County indicated an in t e re s t  i n  flood-plain 

information along Cave Creek from Skull Mesa downstream pas t  

Cave Creek Reservoir to the mouth and d o n g  Rowler Wash f o r  about 

4 miles upstream from the  confluence with Cave Creek. Subsequently, 

some flood-plain information f o r  Cave Creek downstream Prom 

Cave Creek Reservoir was included i n  the interim flood-control 

survey report  f o r  Phoenix, Arizona, and v i c in i ty  (including New 

~ i v e r )  being prepared by the U.S. Army Corps of Engineers for  sub- 

mittal t o  Congress. 

9. The flood p la in  tha t  loca l  i n t e re s t s  f i n a l l y  selected fo r  

t h i s  study extends upstream along Cave Creek from Cave Creek Reser- 

vo i r  to the mouth of Rowler Wash, upstream along Rowler Wash f r o m  

Cave Creek to a point jus t  downstream f r o m  the community of Carefree, 

and along Mexican Wash fo r  about 3,800 f e e t  upstream f r o m  i t s  



10. The study. included consideration of past  floods and of 

future floods i n  whose overflow areas methods of r e d a t i n g  develop- 

ment o r  construction of flood-control f a c i l i t i e s  might be warranted. 

Use of the Report 

11. The information i n  t h i s  report  i s  presented fo r  considera- 

t i on  and use by the State  of Arizona, Maricopa County, and other 

l oca l  agencies f o r  planning the use and regulation of selected flood- 

p la in  areas i n  the Cave Creek drainage area upstream from Cave Creek 

Reservoir. The State  and county w i l l  make t h i s  information available 

t o  any responsible local  in te res t .  Further information on the use o r  

ava i lab i l i ty  of t h i s  report  should be requested from the Flood Control 

D i s t r i c t  of Maricopa County, i n  Phoenix, Arizona. 

12. Any regulation fo r  flood-plain use resul t ing from t h i s  

report  would be undertaken by the State, the county, o r  some other 

l oca l  agency. This report  i s  not intended t o  extend any Federal 

authority over zoning o r  other regulation of flood-plain use, and the 

information study and report  a re  not t o  be construed as  comi t t ing  

the Federal Government to investigating, planning, designing, con- 

structing, operating, o r  maintaining any f a c i l i t i e s  discussed, o r  t o  

imply any intent  t o  undertake such ac t iv i t i e s  unless specif ical ly  

authorized by Congress. 

Acknowledgement 

13. The cooperation of the Flood Control D i s t r i c t  of Maricopa 

County and individuals who d i rec t ly  o r  ind i rec t ly  aided i n  the 
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DESCRIPTION OF PROBLEM 

General Description of Problem Area 

C 16. The report area, which comprises the flood p la in  along 

I par t s  of upper Cave Creek and two tr ibutar ies ,  i s  a p a r t  of  the Cave 

Creek drainage area, which i n  turn is t r ibutary  t o  the Sa l t  River 

i a t  Phoenix. This report  ares  extends upstream along Cave Creek 

fo r  about 9-3/4 miles to Rowler Wash (near the town of Cave creek) 

I and thence upstream along Rowler wash and i t s  tributary,  Mexican 

I Wash, f o r  a btal of about 3-114 miles. That part of the 

drainage area tha t  contributes to floodflows i n  t h i s  flood p la in  

comprises about 138 square miles. The area is  bounded on the north 

by the  drainage area of the New River, on the west by the drainage 

area of Skunk Creek, and on the east  by the  drainage areas of the 

Verde River and Indian Bend Wash. The location of the upper Cave 

Creek drainage area i s  shown on the hydrologic map on p la te  3. 

17. The t o t a l  length of Cave Creek from the headwaters to  the 

reservoir i s  about 25 miles. Elevations i n  the  area range from about 

4,950 f e e t  above mean sea leve l  a t  Skunk Rfdee t o  1,650 fee t  above 

mean sea leve l  a t  Cave Creek Reservoir. m e  te r ra in  and climate i n  

the v ic in i ty  of Cave Creek are  typically desert i n  character. The 

winters a re  short and re la t ive ly  mild and the summers are long and 

hot. A t  the town of Cave Creek, temperatures range f r o m  a high of 

i n  summer .to a low of 19' i n  winter. 

18. Cave Creek flows generally southwestward. Near the  town 

of Cave Creek the discharge f r o m  three t r ibutar ies  enters Cave Creek. 

Two of these t r ibutar ies  a re  Rowler Wash and Mexican Wash. Because 



Cave Creek and t r i bu ta r i e s  i n  the  area upstream from Cave Creek 

Reservoir generally have well-defined channels with r e l a t i ve ly  steep 

banks, the  width of the  flood p l a in  generally coincides with the 

width of the  channel. The flood-plain width of Cave Creek i n  the  

report  area ranges from an average of about 1,800 f e e t  i n  the lower 

reach t o  a minimum of approximately 350 f e e t  near the confluence of 

Cave Creek and Rowler trash. 

Prospective Developments Affecting the Flood Plain  

19. Although present development of the area adjacent t o  Cave 

Creek i s  limited, the presence of s t r e e t  signs a t  some points  d o n g  

Cave Creek Road i n  the v ic in i ty  of New River road indicates the 

existence of plans for  future  res ident ia l  subdivisions. The town of 

Cave Creek, which i s  adjacent t o  Rowler Wash upstream fmm the con- 

fluence with Cave Creek, has a population of more than 500 persons 

and occupies a considerable area  on both sides of Cave Creek Road. 

The town of Carefree, Arizona, vhich is  being b u i l t  upstream from 

the report  area, i s  eas t  of the  intersection of Cave Creek Road with 

Scottsdale Road. Although Carefree i s  high enoueh not to  be exposed 

t o  flood hazard, the  development serves to i l l u s t r a t e  the  potent ia l  

of the area. 

Nature and Extent of Flood Problem 

20. Maricopa County (including the drainage area of Cave Creek) 

i s  experiencing a rapid increase i n  population and i n  urban develop- 

ment, par t icu la r ly  i n  the famulands and decertlands around Phoenix. 

Thifi increase has sometimes l e d  t o  development on the flood plains  of 



I 

1 streams without due regard t o  the existence of flood hazards. The 

I hazard t h a t  ex is t s  i n  the flood p la in  of Cave Creek and tr ibutar ies  

upstream f r o m  Cave Creek Reservoir i s  not always apparent t o  the 

r layman because the land i s  semiarid and because recent urban develop- 

I 
ments have not a s  yet experienced damaging floods. Eowever, storms 

i n  t h i s  area have caused - and wi l l  continue to cause - floods 
* 

I resul t ing i n  the  inundation of wide flood plains.  (see pictures  on 

following pages for  typical  views of flood plcr.in, Rowler Wash near 

I confluence with Mexican Wash.) 

21. Because Cave Creek from the mouth of Rowler Wash to Cave 

I Creek Reservoir has a well-defined channel with generally steep banks, 

I most flood damage from future  floods i n  the  flood plain would occur i f  

development were to occur within the  channel area, which ranges f r o m  a 

I minimum width of about 350 f ee t  a t  Rowler Wash to an average width of 

about 1,800 f e e t  a t  Cave Creek Reservoir. 

I 22. Similarly, most flood damage from future floods i n  the flood 

I plains  of Rowler Wash and i t s  tributary,  Mexican Wash, would occur i f  

development were t o  occur within the channel area. However, the  l e f t  

I bank of Rowler Wash near the t r a i l e r  park (see pictures on page 9 )  has 

been overtopped several time0 i n  recent years with resul tant  damage t o  

I the town of Cave Creek. (The location along the wash where overtopping 

I 
is known ta have occurred i s  shown on p la tes  8 and 12. ) The Flood 

Control D i s t r i c t  of Maricopa County has completed plans f o r  approxi- 

I mately 800 feet  of dike with revetment (1962 cost  estimate, $15,000). 

However, a t  the time t h i s  report  was prepared, construction funds had 

I not been made available. 

23. No flood-control works a re  i n  the  area, and no flood-plain / I zoning regulations are  i n  existence. 

I I 8 

L 



Concrete protection wall oeing constructed by owner of 
t ra i ler  court between Cave Creek Rd. and Rowler Wash 
a t  station W O O .  This is  at low point on south bank 
where overflow occurred i n  Sept. 1959 and caused 
damage i n  town of Cave Creek. 

Looking westward f r o m  eouth bank of Rowler Wash at  
low point i n  bank where overflow occurred i n  Sept. 1959. 
Path of overflow was toward l e f t  side of picture and 
thence across Cave Creek Rd. 



Looking northwestward (downstream) f k o m  south bank of 
Rowler Wash near confluence with Mexlcan Wash. 

Looking eastward (upstream) from south bank of Rwler 
Wash near confluence w i t h  Mexican Wash. 



RAINFALL AND FMODS I 
General 

24. Types of storms.--Three types of storms produce precipita- 

I t ion  i n  the Cave Creek basin: general winter storms, general summer 

storms, and loca l  thunderstorms. Pertinent information on these 

I storms i s  given i n  the  following subparagraphs. 

(a) General winter storms, usually occurring during the months 

1 of December t o  March, or iginate  over the  Pac i f ic  Ocean as  a r e s u l t  of 

I the  interaction between cool polar Pacif ic  and warm tropical Pacif ic  

airmasses and move eastward over the  basin. mese storms often l a s t  

I f o r  several days and a re  accompanied by widespread r a in fa l l .  

(?J) General swmner storms, which occur during the months of 

I July t o  September, are  associated with the inf lux of moist t ropical  

1 
air originating over the G u l f  of Mexico o r  the South Pacif ic  Ocean, 

and a re  of ten accompanied by r e l a t i ve ly  heavy rainf8J.l over large 

I areas f o r  periods up t o  24 hours, with l i g h t  showers continuing f o r  

as  lone a s  3 days. 

I (c) Local thunderstorms can occur a t  any time of the  year, 

even during a general storm. However, they a re  most common fmm 

I July to September, covering r e l a t i ve ly  small areas and resul t ing i n  

I high-intensity r a in fa l l  fo r  durations of 3 hours o r  l ess .  

a 25. Pas t  storms and floods.--Severe l oca l  storms and floods 

I have occurred i n  the Phoenix area i n  the following years: 1921, 

I 
1935, 1936, 1939, 1943, 1951, 1954, 1956, 1957, and 1963. The most 

severe storm of record occurred over the  Queen Creek drainage area 

I r on 19 August 1954. Tflat storm was a thunderstorm with high r a i n f a l l  



' I in tens i t ies  during the f i r s t  3 hours of the storm and l i g h t  rain- 

fall during the next 3 hours. An estimated area of 100 square miles 

8 had over 5 inches of Yain, and about 1,000 square miles had over 
I 

I 1 inch of r a i n f d l .  The peak asch&rge a t  Whitlow Ranch damsite 

( i n  the Queen Creek drainage area) Was estimated a t  42,000 cubic f e e t  

i per second. The drdnage area qs t r eam from the damsite i s  about 

143 square miles. 

# 26. Standard pmj.ect floodna-A flood resul t ing from a thunder- 

storm of the magnitude described i r i  the preceding paragraph would 

have a high peak discharge and a relht ively sHort duration. If such 

a storm were centered over the Cave Creek drainage area upstream f r o m  

Cave Creek Reservoir, the peak dificharge of the  resul t ing flood at 

the' reservoir would be 62,000 cubic f e e t  per second from the tribu- 

t a r y  drainage area of 138 square miles. !hat flood was selected as 

the  standard project flood (see definit ion i n  appendix 2). 

Flood Fyequency 

'Z?. Information on the  frequency of floods of various magni- 

tudes i s  essent ial  i n  planning f o r  optimum use of the flood plain. 

Ihe development of such information depends on rainfslll and s t rem-  

flow data. O f  the six preclpi tatiofi s ta t ions i n  and near the Cave 

Creek drainage area, only one has a record f o r  more t h m  25 years - 
and only four a re  s t i l l  i n  operatibn. The only s t r e d o w  gage i n  

the  area is about 5 miles upstream from Cave Creek Reservoir. This 

gage has been i n  operation since o d y  1958, B e  location of the 

streamflow and precipitation s tat ions i s  shown on p la t e  3.  



28, Fortunately, suf f ic ien t  r a i n f a l l  and streamflow data a re  

available fo r  a r e a s i n  and near the Cave Creek drainage area to per- 

mit reasonable estimates of the frequency of occurrence of floods of 

various magnitudes at  eight concentration points i n  the drainage area 

upstream f r o m  Cave Creek Reservoir. A t ab le  giving the  s ize  of the  

standard project flood fo r  those eight concentration points, together 

with the  s ize  of the  25-, 50-, and 100-year floods at those points, 

i s  shown on p l a t e  4. 

Flood Limits Delineated i n  This Report 

29. General.--Actual areas inundated by past  major floods i n  

the  report  area a re  unavailable because no records of streamflow i n  

the  area a re  i n  existence. Sufficient information i s  available t o  

determine t h a t  i n  general the  steep and well-defined banks of Cave 

Creek and t r i bu ta r i e s  wlthin the report  area would confine the stand- 

ard project  flood and all  floods having smaller discharges. The 

extent of the areas inundated by various fLoods would be the bank 

limits. However, the depths of flow would vary and bank caving can 

occur. Estimates of  depth and extent of  overflow areas were made of 

the  following future floods: 

( a )  - Standard project  flood.--For t h i s  study, the  l imi t s  of the 

overflow area of the  standard project flood were selected a s  the 

upper limits of the flood plain.  The limits of t ha t  overflow area 

a re  shown on flood-area p l a t e s  9, 10, 11, and 1 2  and - so t ha t  

present conditions of development can be shown - are  also shown on 

aerial maps (pls. 5, 6, 7, and 8). 



I 

I 
' I :  (b) - 100-year flood.--In general., the  overflow area of  the '  

100-year flood i s  the same a s  fo r  the standard project  flood. How- 

I ever, the depth of flow 1 s  l e s s  and i n  some areas benches ex i s t  
f 

I which l i m i t  the  overflow area of the 100-year flood t o  l e s s  than the 

natural bank area. Although the overflow area of the 100-year flood 

i w a s  selected by local  i n t e re s t s  a s  the  upper l i m i t  t o  be used i n  

flood-plain planning and regulation, these benches can be cut away 

I by s h i f t s  i n  floodflows so t h a t  fo r  t h i s  report area the floodway 

I 
encroachment l i n e s  (see chart of Suggested Flood Zones under "Preven- 

t i v e  ~ e a s u r e s " )  would be the  standard proJect flood l i m i t s  w i t h  an 

I additional 100-foot width allowance f o r  bank caving on each side. 

Therefore, the encroachment l i n e s  would reserve a floodway having a 

I width 200 f e e t  greater than the overf2ow area shown f o r  the standard 

I 
proJect flood. lhe overflow area f o r  the 100-year flood i s  the same 

area shown fo r  the standard project flood except fo r  the bench areas 

I shown on p la tes  5, 6, 7, 8, 9, 10, 11, and 12. 

(c) 50- and 25-year floods.--Because of the re la t ive ly  steep 

1, and well-defined banks of Cave Creek and t r ibu tar ies  i n  the report 

area, the flood l i m i t s  of t h e  smaller 50- and 25-year floods a re  so 

I close t o  the flood l imi t s  of the 100-year flood t h a t  no purpose 

would be served by showing the limits of those floods on the flood- 

area maps. 

I 30. Flood prof i les  and cross sections.--Flood prof i les  showing 

the water-surface elevations f o r  both the standard project  flood and 

h the  100-year flood, as well a s  typical  cross sections showing the 

I 

I I 
shape of the  floodway and the depth of flow fo r  both those floods, 

I 

' I 14 

1 
i 



I were used in determining the flood limits. For convenience in 

r reference, the locations of the cross sections are indicated by 

capital letters in a circle on the aerial msalcs and the flood- 

I area maps. The flood profiles are shown on plates 13, 14, and 15. 



GUDELINES FOR RE3XJCIWG FUlURE FLOOD DAMAGES 

General 

31, The two broad categories of methods t o  reduce flood damages a re  

corrective measures and preventive measures. Corrective measures a r e  

primarily the construction of dams and channel improvements. By compari- 

son, preventive measures a r e  primarily flood-plain management methods, 

such as zoning ordinances which wi l l  preserve o r  es tabl ish floodways and 

therefore provide protection. Also, flood-plain management is necessary 

a f t e r  completion of corrective measures to preclude developments which 

would decrease the flood carrying capacity of channels and floodways a s  

well a s  to permit the development of these areas t o  the highest uses 

compatible with floodway needs. 

32. In general, flood-plain information studies such a s  those as-- 

cussed i n  t h i s  report, a re  concerned with developing a basis  f o r  preven- 

t i v e  measures. A chart indicating the  relationship of flood-plain infor- 

mation studies to both preventive and corrective measures follows: 

i I 

I 
- --- - ~---L---~C~~ron~a11mraormca~~-----1---~---- -----J 

* Adapted from chart shown i n  bibliography item No. 2 (see appendix 3) .  



.I 

I 
Corrective Measures 

33. Flood control.--Flood-control works, one of the means of 

reducing flood damage, include dams, channel improvements, levees 

and floodwalls, and upstrem watershed treat.ment. Dams and reser- 

voirs  s tore  floodwaters and release them a t  r a t e s  t ha t  w i l l  not 

cause damage. Channel improvements include deepening, widening, o r  

straiehtening existing stream channels, and constructing new channels 

t o  carry floodwaters without damage. Levees and floodwalls res t ra in  

floodwaters so tha t  they do not overflow onto land outside the i r  

boundaries. Upstream watershed treatment reduces flooding by p e m i t -  

t ing  more of the  r a in fa l l  t o  soak i n t o  the ground. 

34. With the l imited development a t  the present time along most 

of the study reach of Cave Creekj- flood-control works are  not con- 

sidered economically feasible,  and none a re  presently contemplated 

with the  exception of a levee a t  one location on the south side of 

Rowler Wash near the  t r a i l e r  park. That location, which i s  about 

2,650 feet upstream from the  confluence of Rowler Wash vrith Mexican 

Wash (see p l s .  8 and 1 2  fo r  "Point of Known Overflow"), i s  a t  a point 

where the low bank on the south ( l e f t )  side of the wash has resulted 

i n  several, overflows during floods over the past  few years, with 

resul tant  damage i n  the town of Cave Creek. Maricopa County has 

plans fo r  a protective l w e e  here, but funds have not yet been made 

availab,le fo r  construction. 

35. Provision fo r  future flood-control works should be given 

consideration a t  t h i s  time. For example, i f  an improved channel i s  

expected, the  land required f o r  rights-of-way should be reserved o r  

' I 17 

I 
i 



I 
acquired a s  soon as practicable. The ear ly  establishment of  the 

alinement, rights-of-way l i m i t s ,  and required grades permits a 

C be t t e r  sequence of development. Right&-of-way requirements fo r  any 

f i ture  channel fo r  the study reach are not shown on the flood-area 

1 p la t e s  9, 10, 11, and 12. However, a reference l i n e  has been 

i established t h a t  would closely approximate the  exis t ing flow l i n e  

of the stream. Once the type of channel improvement is determined, 

channel bank stabil.ization could be undertaken t o  reduce the hazard 

from s m a l l  floods. The earth excavated from t h i s  channel could be 

I used a s  land f i l l  where it i s  required t o  r a i se  the ground level  i n  

areas otherwise sui table  f o r  buildings 

I 36. Other corrective measures.--Among the other corrective meas- 

I ures t h a t  can be taken are  permanent evacuation, flood forecasting, 

and flood proofing. Corrective measures may also be possible i n  con- 

I nection with programs f o r  urban redevelopment. 

I Preventive Measures 

37. General.--Preventive measures fo r  reducing flood damages 

I require management of the flood plain.  Flood-plain management in- 

volves controlling the use of the  flood plain by legal  and logical  

1 measures. Such management should be the means of  real iz ing m a x i m u m  

I cornunity benefits, taking in to  account the most prof i table  use to 

which the  flood plain can be put and the  flood damages t o  which these 

I uses would be subject. Some uses would be subject t o  very l i t t l e  

damage; fo r  example, recreational use f o r  parks and playgrounds. Per- 

b t inent  information on flood-plain regulations and other preventive 

I 
measures i s  given i n  the following paragraphs. 



C for  use of the flood plain,  the establishment of flood-plain regu- 

l a t ions  may be necessary t o  accomplish the  desired resul ts .  Flood- 

I plain regulations a re  established by Sta te  s ta tutes ,  county resolu- 

i t ions,  and c i t y  ordinances. Such regulations include zoning ordi- 

nances (including those se t t i ng  up floodway-encroachment l ines) ,  sub- 

1 division regulations, building and housing codes, and other similar 

regulations. The type of measures necessary t o  regulate use of the 

flood p la in  depends on the nature of the  hazard. The more r e s t r i c -  

t i v e  measures would be used where the flood hazard might include l o s s  

1 of l i f e ,  property damage, o r  excessive floodway obstruction. Infor- 

I mation on the relationship of some of those regulations to flood-plain 

zoning along upper Cave Creek and t r ibu ta r i e s  i s  given i n  following 

subparagraphs. 

(a) Zoning ordinances. --me mst universally accepted tool  used 

I by States,  counties, and municipalities to regulate the use and devel- 

S 
opment of land within their  boundaries would be zoning ordinances. 

Zoning ordinances may provide f o r  the establishment of  designated 

I floodway limits but usually go beyond to establ ish zones of  different  

degrees of res t r ic t ion ,  depending on the flood hazard. Within 

I these r e s t r i c t ive  zones (see sketch on page t i t l e d  "Suggested 
L 

I 
Flood  ones"), the  elevation of floors,  l and f i l l ,  and other 

improvements could be controlled so a s  t o  permit the  most effect ive 

use of the land trithout undue r i sk  of amage from flooding. m e  

storage of large quant i t ies  of  f loa tab le  materials should be 

prohibited, because they could cause damage t o  downstream 



improvements and could cause obstruction t o  floodflows. 

(b) - Arizona has adopted State  s t a tu t e s  enabling counties and 

c i t i e s  to zone through the use of  properly adopted resolutions and 

ordinances. Such zoning laws must be i n  t h e  i n t e r e s t  of promoting 

health, safety, morals, o r  general welfare, and a re  customarily 

placed on referendum i n  a public election. Maricopa County has 

adopted zoning laws, but not i n  regard t o  flood hazards. Flood-plain 

zoning could be adopted by the county, because i t  rrould be i n  t h e  

i n t e r e s t  of pronoting health, safety, and general welfare. 

(2 )  By establishing floodway-encroachment l i n e s  (see sketch on 

next page), a loca l  zoning o r  regulatory agency could prohibi t  the  

building of permanent s t ructures  t h a t  would obstruct the  natural flow 

of floodwaters wit'nin a designated floodway on the flood plain.  That 

agency would determine the c r i t e r i a  f o r  specifying the flood magnitude 

and the m a x i m u m  r i s e  i n  flood l e v e l  t h a t  ~rnuld be allowed. The flood- 

way width required f o r  passage of the  designated flood can then be 

determined, and the encroachment Lines established. 



StandardPro]ectctF_IoodF_IL~jmiIs_ . 

i Designated Flaodway &-,- Restrictive _I I_Re~_t~Lc!h!e .. . . . . - I- ----  I 

1 

' I  (cl)  Effective reduction of flood damage t o  properties i n  the  

flood p la in  can r e su l t  only if the flood magnitude considered i n  

I determining thc  s i ze  of the  designated floodway i s  of infrequent 

I 
occurrence and does not r e s u l t  i n  ra i s ing  the flood leve l  i n  the 

r e s t r i c t i ve  zones suf f ic ien t ly  to  cause major damage. For the Cave 

I Creek study area, the Flood Control D i s t r i c t  of Maricopa County deter- 

mined t h a t  the  designated flood~ray should be of suf f ic ien t  s ize  t o  

I accommodate a flood with an occurrence frequency of about once i n  a 
7 

hundred years with a flood-level r i s e  of l e s s  than 6 inches i n  any 

' I r e s t r i c t i v e  zones. 

' C ( e )  ~loodway-encroachment l i n e s  a r e  not shown on the overflow- 

area maps i n  t h i s  report .  The streams i n  the report  area a r e  riel1 
, . 

entrenched within eas i ly  definable hanks that ,  i n  general, coincide 
i 
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I with the l imi t s  of both the designated floodway and the natural flood- 

Way. Furthermore, the area of r e s t r i c t ive  zones, whlch a re  outside r the  designated floodway and within the 100-year flood l i m i t s ,  i s  

I, negligible; and the area between the l imi t s  of the 100-year flood and 

the limits of the st,andard project  flood i s  l imited t o  a few locations 

I where protection could be provided by s m a l l  levees or fills. I 
(f) Subdivision regulations.--The regulation of subdivisions 

I provides one of the most immediately effect ive means of reducing flood 

I 
damages i n  generally undeveloped areas. Ci t ies  and counties should 

proceed ear ly  and rapidly t o  es tabl ish regulations because of the 

I opportunity of producing ideal developments not hampered by nonconform- 

ing existing uses. Floodways and r e s t r i c t jve  zones can be established 

I by subdivision regulations i n  the same manner as  with zoning ordinances. 

(8) Building codes.--Building codes could be developed t o  provide 

I f o r  the  safety of buildings by requiring minimum elevations fo r  f loors  

I and ins t a l l ed  equipment, such as  furnaces, i n  the  r e s t r i c t ive  zones of 

flood nlain.  

c o d d  also be accon;plished by the relocation of existing structures,  

I and the se t t ing  aside of flood-plain land f o r  parks and recreational 

I areas on the basis  of the future  needs of the c i t y  and county for  

I these uses. Tax adjustments could be used to  discourage flood-plain 

I use t h a t  would add a burden cn the community by increasing the need 

fo r  flood fighting, r e l i e f ,  and expenditures fo r  repair  of flood 

C (ternages t o  service f a c i l i t i e s .  Other preventive measures include 

, I 
warning signs placed i n  flood-plain areas t o  a l e r t  potent ia l  builders 

t o  the threa t  of damage. 





I 

I 
1 CONCLUSIONS 

I 42. A poten t ia l  flood hazard ex is t s  i n  the  flood p la in  of 

I Cave Creek upstream from the  Cave Creek Reservoir t o  the  confluence 

with Rowler Wash and upstream along Rowler Wash and i t s  t r ibutary,  

Mexican Wash, t o  the  l imi t s  o f  t h i s  study, just  downstream from the 

town of Carefree. The hazard presents an especial. problem d o n g  

Rowler Wash near the  town of Cave Creek, where overflows have caused 

damage t o  t he  town. 

43. Although the encroachment of development on the  flood p l a in  

has not yet  presented an acute problem, the need f o r  increased 

development rrill grow with t he  population and preventive measures 

should be taken as soon as  possible t o  f o r e s t a l l  any encruechment i n  

the  floodway tha t  mi@t lessen i t s  flood-carryine; capacity. 

44. The information i n  t h i s  report  i s  intended t o  provide a 

fac tua l  bas i s  f o r  local. governmental. agencies i n  formulating appro- 

p r i a t e  regulations, measures t o  control development i n  the  flood p l a in  

of upper Cave Creek and i t s  t r i bu ta r i e s  - and t o  provide information 

f o r  the  guidance of r e a l  e s t a t e  developers o r  p r iva te  individuals i n  

acquiring o r  developing land i n  the  flood p l a in  covered i n  t h i s  

report. 

Colonel, Corps of Engineers 
D i s t r i c t  Engineer 
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7 FLOOD-PLAIN INFORMATION STUD1 

MARICOPA COUNTY, ARIZONA 

GENERAL NOTES: 
I. THE STANDARD PROJECT FLOOD LIMITS AND 100-YEAR FLOOD LIMITS 

COINCIDE EXCEPT WHERE SHOWN. 
2. FLOOD LIMITS  SHOW^ DO NOT INCLUDE AREAS ADJACENT TO FLOODWAY 

WHICH MIGHT BE FLOODED BY TRIBUTARY FLOWS: 
3. LOCATION OF CROSS SECTIONS INDICATED BY --------------- A 
4. MOSAIC MADE UP FROM ANIAERIAL PURVEY FLOWN BY 

WHITEHURSE AERIAL SURVEYS I N  FEBRUARY 1963. 
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I APPEM)M I - AUTHORIZATION 

I 
FLOOD-PLAIN INFORMATION STUDY 

FOR 
MARl.COPA c o r n ,  N(IZ0NA 

I VOLUME I1 * 

I CAVE CREEK REPORT 

1. -.--This appendix presents supplemental material on 
L 

I (a) the  congressional authorization providing authority f o r  the  U.S. 

Army Corps of Engineers to  conduct flood-plain information studies 

I and (b)  - the  Maricopa County resolutions requesting the Corps to make 

I 
such studies i n  Maricopa County and providing assurances t ha t  infor- 

mation i n  the  completed report  w i l l  be disseminated and publicized. 

I 2. Congressional authorization.--This report  i s  prepared pur- 

suant t o  ac t  of Congress, Public Law 86-645, Eighty-oixth Congress, 

I approved 1 4  July 1960, ~rhich reads i n  p a r t  as follows: 

SEC. 206. (_a) That, i n  recognition of the increasing 

I use and development of the flood p la ins  of the r ivers  of the 
Unlted States  and of the need for  information on flood haz- 
ards to serve a s  a guide t o  such development, and a s  a basis  

I f o r  avoiding future flood hazards by r e w a t i o n  of use by 
States  and municipalities, the  Secretary of the  Army, through 
the Chief of Engineers, Department of the Army, is  hereby 

I 
authorized t o  compile and clisseminate information on floods 
and flood damages, including ident i f icat ion of areas subject 
t o  inundation by floods of various magnitudes and frequencies, 
and general c r i t e r i a  f o r  guidance i n  the  use of flood p la in  

I areas; and to provide engineering advice t o  loca l  i n t e r e s t s  
f o r  t h e i r  use i n  planning t o  ameliorate the flood hazard: 
Provided, That the necessary surveys and studies wi l l  be made 

I 
and such information and advice dl1 be provided f o r  specif ic  
l o c a l i t i e s  only upon the request of a State  o r  a responsible 

If 
loca l  governmental agency and upon approvd by the Chief of 
Engineers. 

I (2)  The Secretary of the Army i s  hereby authorized to 
a l l o t ,  from an;r appropriations hereaf ter  made for  flood con- 

i trol, sums not to exceed $1,000,000 i n  any one fiscal. year 
f o r  the  compilation and dissemination of such information. 

* X X X * * 
I 
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3. Marimpa County resolutions.--me - Board of Supervisors of 

m 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 adopted resolutions on 26 September 1960 

and 11 December 1961. 

4. In  the  resolutioa of  26 September 1960, Maricopa County 

requested t h a t  the U.S. Amy Corps of Xngineers make a flood-plain 

information study fo r  Maricopa County. 'Phe resolutions reads as  

follows: 

R E S O L U T I O N  

WHEREAS, the  Flood Control Dis t r ic t  of Maricopa County 
i s  charged with responsibil i ty f o r  preparation of a compre- 
hensive program of flood control within the county, and 

WHEREAS, information on floods and flood damages, i n -  
cluding ident i f icat ion of areas subject to inundation by 
floods of  various frequencies, c r i t e r i a  fo r  guidance i n  the 
use of flood plain areas and engineering advice for  use i n  
planningtoameliorate flood hazard a re  essent ia l  t o  the  
preparation of a comprehensive program of flood control, and 

WHEREAS, the  Unitcd States  Amy Corps of Ehgineers is 
authorized under Section 206 of the Flood Control Act of 
1960 to furnish such infomation and aclvice 

NOW, 'EDREXORE, BE ST RESOLVED by the Board of Super- 
visors of Mwicopa County and the Board of Directors of the 
Flood Control Dis t r ic t  of Maricopa County tha t  the  Corps of 
Engineers i s  requested t o  provide the assistance which it i s  
authorized t o  furnish by the above ci ted Act, and 

BE I T  FURTHEFMORE: RESOLVED tha t  the  Flood Control Dis t r ic t  
of Maricopa County wjll a s s i s t  the Corps of  Engineers i n  ob- 
taining basic hydrologic and topographic data required fo r  
i t s  studies end 

BE I T  FURTHJPMORE: FESOLVED tha t  the County of Maricopa 
and the Flood Control District  of Maricopa County intend t o  
use the information provided for  the purpose of developing 
flood plain zoning plans and a comprehensive program of 
flood control and 

BE IT rmRTHIP&DRl! RESOLVED tha t  information and assis-  
tance w i l l  be furnished municipalities within the county f o r  
t h e i r  use i n  implementing such flood plain zoning plans as  
may be recomended witinin the i r  boundaries. 

1-2 



BE IT  FURTHERMORE RESOLVED, t h a t  t h i s  resolution be 
entered on the minutes of the Board of Supervisors of 
Maricopa County and the Board of Directors of the Flood 
Control Dis t r ic t  of Maricopa County. 

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

/s/ Ruth A. OtNeil /s/ Ruth A. O t  Neil 
Chairman of the Board Chairman of the  Board 
of Supervisors of of Directors of the 
Maricopa County Flood Control Dis t r ic t  
ATPEST: of Maricopa County 
/s/ Rhea Averill 
Clerk of the  Board 

5. In  the resolutllon of 11 December 1961, Maricopa County added 

E r e  specif ic  assurances t ha t  the flood-plain information report  wi l l  

be made available to  all interested organizations and individuals and 

tha t  t he  ava i l ab i l i t y  O f  the report  w i l l  be adequately publicized. 

Tne resolution reads a s  follows: 

R E S O L U T I O N  

WHEREAS, the  Flood Control D i s t r i c t  o f  Maricopa 
County i s  charged with responsibil i ty f o r  preparation of 
a comprehensive program of flood control within the county, 

WHEREAS, information on floods and flood damages, in- 
cluding ident i f icat ion of areas subject t o  inundation by 
floods of various frequencies, c r i t e r i a  for  guidance i n  the  
use of . f lood  p la in  areas and engineering advice f o r  use i n  
planning to ameliorate flood hazard a re  essen t ia l  to the 
preparation of a comprehensive program of flood control, and 

WKEHEAS, the  United States  Army Corps of Engineers i s  
authorized under Section 206 of t he  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 Maricopa County, 
Arizona, i n  accordance with t he  application of t he  Maricopa 
County Flood Control 1) is t r ic t  dated July 26, 1960; project  
al locations covering Indian Bend Wash, Cave Creek, Skunk 
Creek, New River, 4gua F r i a  River and Wickenburg area, and 

mu, the  STnited States  Army Corps of Engineers 
require cer ta in  assurances from the Maricopa County Flood 
Control Dis t r ic t  before work can be i n i t i a t e d  



NOW, THXREFORE, BE I T  RESOLVEXI by the Board of 
Supervisors of w 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 t h a t  the applicant w i l l  publicize the informa- 
t ion  report  i n  the community and area concerned, and 
makk copies available for use o r  inspection by 
responsible interested par t ies  and individuals, and 

BE I T  FURTERMORE RESOLVED tha t  zoning and other 
regulatory, development and planning agencies, and 
public information media, wll l  be provided with the 
flood p la in  information fo r  t h e i r  guidance and qpm- 
pr i a t e  action, and 

BE 3 3  FUR-RE RESOLVED t h a t  survey markers, 
monuments, etc.,  established i n  any Federal sunreys 
undertaken fo r  Sec. 206 studies, o r  i n  r e a a r  surveys 
i n  the area concerned w i l l  be preberved and safe- 
guarded, and 

BE I T  mTHERM3RE RESOLVED, tha t  thiS resolution 
be entered on the lninutes of the h a r d  of  Supervisors 
of Maricopa County and the Board of Directors of 
the Flood Control Dis t r ic t  of Maricopa County, and 
t h a t  the  Chief Engineer and Ge?erdl Manager of said 
Flood Control Dis t r ic t  be and he i s  hereby directed 
t o  forward a ce r t i f i ed  copy of t h i s  resolution t o  the 
Di s t r i c t  Engineer, U. S. Army Engineer Distr ic t ,  
Los Angeles, Corps of Engineers, P. 01 Box 172V Foy 
Station, Los Angeles 17, California. 

PASSED AND APPROVED t h i s  11 day of December, 1961. 

/s/ B.W. Burns /s/ B.W. Burns 
Chairman of the Board of Chriirman of the Board of 
Supervisors of Maricopa Directors of the  Flood 
Cowrtv Control M s t r i c t  of 

Maricopa County 
APPROVED: 
Board of Supervisors . 

/s/ Rhea Averill 
Clerk of the Board 

by/s/ Charles W. Miller 
Charles W. Miller 
County Manager 
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1 APPENI)M 2 - GLOSSARY OF SELECTEI) TETMS 

' I  FLOOD-PW INFORMATION STUDY 
rnR 

MARICWA COUNTY, ARIZONA 

4 VOLUME TI 

I 
CAVE CREEX REPORT 

The definit ions i n  C h i s  appendix are  provided fo r  consistency 
t 

I of use i n  flood-plain information studies and f o r  c la r i f ica t ion  of 

terms for  nontechnical readers. The definit ions a re  based on defi- 

I nit ions of te rns  i n  general technical usage. 

I 
BASIN - The region drained by a stream and i t s  t r ibu tar ies .  A basin 

i s  separated from adjacent basins by ridges o r  mountain ranges. 

CUBIC FEET PER SECOND (C.F.S. ) - A measure of the magnitude of stream- 

I flow (i.e., the number of cabic f ee t  of water passing a point each 
second). 

I 
DESIGNATED FLOODWAY - The channel of a stream and tha t  pa r t  of the 

adjoining flood plain designated by a regulatory agency t o  reason- 
ably provide for  passage of a selected flood. (See also def ini t ion 
of "floodway. " ) 

I FLOOD - A s  used i n  t h i s  report, any temporary r i s e  i n  streamflow o r  
water-surface level  tha t  resu l t s  i n  significant adverse e f fec ts  i n  

I 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 local  drainage channels, bank erosion o r  channel shif ts ,  
unsanitary conditions o r  other unfavorable conditions resul t ing f r o m  

I deposition of materials i n  stream channels during flood recessions, 
r i s e  of ground water coincident With increased streamflow, and inter-  
ruption of t r a f f i c  a t  bridge crossings. 

I FLOOD FREQUENCY - The frequency of occurrence of a flood of some 
s ta ted  magnitude i n  terms of years. Based on s t a t i s t i c a l  analysis 

I 
of past  flood records, a determination may be made of the probable 
number of times tha t  a flood of some s ta ted  magnitude w i l l  be equaled 

b 
o r  exceeded during some future period of time, say 100 years. A 
25-year flood with a magnitude of 8,000 cubic f e e t  per second is  a 

I flood t h a t  during a 100-year period probably w i l l  be equaled o r  
exceeded four times. The term "25-Year flood" does not mean that  
such a flood can occur only once i n  25 years and t h a t  once it occurs 

I 
the  f lmd wi l l  not happen again f o r  another 25 years. Because floods 
occur randomly, they may be grouped o r  spread out  unevenly with re- 
spect to time. 

I 
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I 
FLOOD PEAK - The maximum instantaneous discharge of a flood a t  a 

given location. The. discharge generally is  expressed i n  cubic 
f ee t  per second. 

FLOOD PLAIN - The relat ively f l a t  area o r  lowlands adjoining the 
channel of a stream o r  watercourse and subject to  overflow by 
floodwaters. 

FLOOD-PLAIN Rl3GULATIONS - A general term applied t o  the full ranze 
of codes, ordinances, and other regulations pertaining t o  land 
use and to  construction within the channel and flood-plain areas. 
The term encompasses zoning ordinances, subdivision regulations, 
building and housing codes, floodway-encroachment laws, open-area 
regulations, and sirallar controls affecting the use and develop- 
ment of the flood-plain areas. 

F m D  P R O F I L E  - A graph showing t h e  relationship of water-surface 
elevation to location fo r  a stream of water flowing i n  an open 
channel. The location generally is expressed as  the distance 
upstream from the cbmmel mouth. The graph generally is drawn to 
show the water-surface elevation fo r  the c res t  of a specific 
flood, but may be prepared fo r  conditions a t  any given time o r  
stage. 

FLOODPROOFING - A combination of measures taken to render structures, 
property, and lands l e s s  vulnerable t o  flood losses.  

FLOODWAY - The channel of a stream and Chat pa r t  of the flood plain 
inundated by a flood and, therefore, used to carry floodflow. (see 
also def ini t ions of "designated floodway.") 

F L O O D W A Y - E N C R O A C m  LINES - Those l a t e r a l  l i n e s  along streams t h a t  
mark the limits of the  designated flobdway. (gee also def ini t ion 
of "designated floodway.") ITo structure o r  f i l l  may be placed i n  
the area between these l i n e s  without I'educing the  flood-carrying 
capacity of t ha t  floodway. The locations of the l i n e s  should be 
such t h a t  the floodway between the l i n e s  wi l l  acC0mdate a 
designated floodflow except fo r  minor overflow in to  the  r e s t r i c t ive  
zone. 

GAGING STATION - A f a c i l i t y  on a stream o r  reservoir where systematic 
observations of stage (water-surface l eve l )  or diecharge a r e  made. 

PW?2IPITATION STATION - A f a c i l i t y  where systematic observations of 
the  depth of r d n f d l  a re  made. 

RESTFZCTIVE U I ~  - mat part of the flodthrsy x l th in  the  overflow 
l i la i t s  of a selected flood and outside the  deeignatee floodway. 
(See also definit ions Of "floodway" and "designated floodwey.") 

I I %be r e s t r i c t ive  zone is  established by s reoning opdinance f o r  the 

I 2-2 
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I 
I purpose of reducing the flood hazard ts l i f e  and property by 

regulating development within the zone. (See also definit ion 
of "zoning ordinance." ) 

4 STANDARD PKJJECT FLOOD - A flood tha t  muld  result from a storm 
with the  mst s w e r e  flood-producing r a i n f d l  pat tern of any 

I storm tha t  i s  considered reasonably character is t ic  of the region 
i n  which the drainage area i s  located, giving consideration t o  
the runoff character is t ics  O f  the  drainage area and excluding < extremely ra re  combinations of meteorologic and hydrologic 
conditions. Such a flood provides a reasonable upper limit t o  be 
considered i n  designing flood-control inrpmvements. 

ZONING ORDINANCE - An ordinance adopted by a loca l  governing body, 
wit31  authority from a State  zoning enabling law, which under the 
police power divides an en t i r e  loca l  governmental area in to  dis- 
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 O f  builhings o r  other structures; and 
the density of population. 
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