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resolutions and ordinances. Such zoning laws must be i n  the interest 

of promoting health, safety, morals, o r  general welfare, and are 

generally placed on referendum i n  a public election. M m p a  County 

I 
c has adopted zoning laws, but not i n  regard to flood hazards. However, 

flood-plain zoning could be adopted by the county, because it muld be 

in  the interest of promoting health, safety, and general welfare. 

5 ,  On 26 September 1960 and 11 December 1961, the Board of Super- 

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

District of Maricopa County adopted resolutions requesting the U.S. Army 

Corps of Engineers to make a flood-plain information study for Maricopa 

County - and giving assurances that  the information i n  th i s  report would 

be mde available to ell interested persons and organizations, and that  

the availability of the report would be adequately publicized. Those 

resolutions are quoted in  appendix 1. On 14 April 1961-the Chief of 

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

for  these Maricopa County studies. 

6. The Arizona State Land Connnissioner has been designated by the 

Governor of Arizona to coordinate and to assign priori ty to applications 

for flood-plain information studies. Upon approval for  release of th i s  

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

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

release of t h i s  report for publication on 2 October 1.964. 

Purpose of Study 

7. The purpose of the study presented in  th is  report i s  to 

provide information on flood hazards i n  the flood plain 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  (a) advising county and c i t y  

planning organizations and pr ivate  land developers about those 

hazards and (b) se t t ing  up appropriate controls to 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 p la in  - but rather t o  

encourage development t h a 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 

fo r  the  discharge of floodwaters. 

Scope 

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

D i s t r i c t  of Maricopa 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 t o  the mouth and along Rowler Wash f o r  about 

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

some flood-plain information for Cave Creek damstream f r o m  

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 fo r  sub- 

mittal t o  Congress. 

9. The flood p l a in  t h a t  l oca 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 f r o m  Cave Creek Reser- 

vo i r  to the mouth of Rowler Wash, upstream along Rowler Wash from 

Cave Creek t o  a point jus t  downstream from the  community of Carefree, 

and along Mexican Wash for  about 3,800 f e e t  upstream from i t s  





preparation of  t h i s  report  i s  grateful ly  acknowledged. lbpographic 

maps prepared by Yost and Gardner, Engineers, were the  basic maps 

used f o r  the  study (see p l s .  9, 10, 11, and 12). A mosaic, prepared 

A o m  an ae r i a l  survey flown by Whitehurse Aerial Surveys, was used fo r  

the  delineation of  flood areas (see pls .  5, 6, 7, and 8). General 

highway maps prepared by the  Arizona Highway Department were used i n  

preparing a map of the  report  area d o n g  Cave Creek (see p l .  2).  

Glossary of  Selected Terms 

14. A KI.ossarv of selected t e rns  used i n  t h i s  reuort  is  included 

Bibliography 

15. A bibliography of references used i n  preparing t h i s  report  

is included a s  appendix 3. 



DESCRIPTION OF PROBLEM 

General Description of Problem Area 

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

pa r t s  of upper Cave Creek and two tr ibutar ies ,  is a p a r t  of the Cave 

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

at Phoenix. This report  area extends upstream along Cave Creek 

fo r  about 9-314 miles to Rowler Wash (near the  torn of Cave creek) 

and thence upstream along Rowler wash and its tributary,  Mexican 

Wash, f o r  a total of  about 3-114 miles. That p a r t  of  the 

drainage area tha t  contributes to floodflows i n  t h i s  f loodp la in  

comprises about 138 square miles. The area i s  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 t e  3. 

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

r e s e m i r  is about 25 miles. EXevations i n  the area range from about 

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

mean sea level  a t  Cave Creek Reservoir. The te r ra in  and climate i n  

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

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

hot. A t  the  town of Cave Creek, temperatures range from a high of 

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

a 18. Cave Creek flows generally southwestward. Near the town 

of Cave Creek the discharge from three t r ibutar ies  enters Cave Creek. 

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

6 



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 Wash. 

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 i c 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 from the con- 

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

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

The town of Carefree, Arizona, which i s  being b u i l t  upstream from 

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

Scottsdale Road. Although Carefree is high enough 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  farmlands and desertlands around Phoenix. 

This increase has sometimes led  t o  development on the flood p la ins  of 



streams without due regard to  the existence of flood hazards. The 

hazard tha t  ex is t s  i n  the flood p la in  of Cave Creek and t r i b u t w i e s  

upstream from Cave Creek Reservoir i s  not dways apparent to the 

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

ments have not as yet experienced damaging floods. However, storms 

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

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

following pages for  typical views of flood plain, Rowler Wash near 

confluence wi th  E4exican Wash. ) 

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

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

most flood damage from future floods i n  the  flood p la in  would occur i f  

development were t o  occur within the  channel area, which ranges from a 

minimum width of about 350 fee t  at Rowler Wash to an average width of 

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

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

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  

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

been overtopped several times i n  recent years with resul tant  damage to  

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

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

Control Dis t r ic t  of Maricopa County has completed plans f o r  approxi- 

mately 800 f ee t  of dike with revetment (1962 cost estimate, $15,000). 

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

not been made available. 

23. No flood-control works a re  i n  the  area, and no flood-plain 

zoning regulations are i n  existence. 



Concrete protection wall ~ e i n g  constructed by owner of 
t r a i l e r  court between Cave Creek Rd. and Rowler Wash 
a t  station 900. lhis is at low point on south bank 
where overflow occurred i n  Sept. 1959 and caused 
damage i n  town of Cave Creek. 

Looking vestward fmm wuth bank of Rodem WE& 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) from south bank of 
Rowler Wash near confluence with Mexican Wash. 

Looking eastward (upstream) Awn south bank of Rarler 
Wash near confluence with Mexican Wash. 



RAINFALL AND FMODS 

General 

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

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

storms, and local  thunderstorms. Pertinent information on these 

storms is given i n  the following subparagraphs. 

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

of December t o  March, originate over the Pacif ic  Ocean a s  a r e su l t  of 

the interaction between cool polar Pacif ic  and w m  tropical Pacif ic  

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

for  several days and are  accompanied by widespread ra infa l l .  

(2)  General summer storms, which occur during. the months of 

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

a i r  originating over the Gulf of Mexico o r  the South Pacific Ocean, 

and are  often accompanied by re la t ive ly  heavy r a in fa l l  over large 

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

a s  long as  3 days. 

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

even during a general storm. However, they are  most common from 

July to September, covering re la t ive ly  small areas and result ing i n  

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

25. Past  storms and floods.--Severe loca l  storms and floods 

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

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

severe storm of record occurred over the Queen Creek drainage area 

on 19  Au@;ust 19.54. Tflat storm was a thunderstorm with high r a i n f d l  



in tens i t ies  during the f i r s t  3 hours of the storm and l i g h t  rain- 

faJ.1 during the next 3 hours. An estimated area of  100 square miles 

had over 5 inches of Pain, and about l t O O O  square miles had over 

1 inch of ra infa l l .  The peak disCharge a t  Whitlow Ranch damsite 

( in  the Queen Creek drainage area) was estimated a t  42,000 cubic f ee t  

per second. The drainage area upstream from the damsite i s  about 

143 square miles. 

6 Standard ~m,.oj,ect .floo$ra*A nood  resulting 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. I4 such 

a storm were centered over the  Cave Creek drainage area upstream from 

Cave Creek Reservoir, the peak discharge 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 ry  drainage area of 138 square d les r  That flood was selected a s  

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

Flood Frequeacy 

2'7, Information on the  frequency of floods of various magni- 

tudes i s  essent ial  i n  planning fo r  o p t h  use of the flood plain. 

B e  development of such information depends on rainfaJ.1 and stream- 

flow data. O f  the  six preclpitatioh s tat ions i n  and near the Cave 

Creek drainage area, only one has & record f o r  more than 25 years - 
and only four a re  s t i l l  i n  operatidn. The only streamflow gage i n  

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

.a gage has been i n  operation since o d y  1958. The location of the 

streamflow and precipi ta t ion s tat ions i s  sham on p la t e  3. 



28. Fortunately, suff ic ient  r a in fa l l  and streamflow data a re  

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

mi t  reasonable estimates of the frequency of  occurrence of floods of 

various magnitudes at eight concentration p i n t s  i n  the  drainage area 

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

standard project flood f o r  those eight concentration points, together 

with the  s ize  of the  25-, 50-, and 100-year floods a t  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 pas t  major floods i n  

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

the  area a re  i n  existence. Sufficient information i S  available to 

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

Creek and t r ibutar ies  within the report  area would confine the stand- 

ard project  flood and all floods having smaller discharges. !he 

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: 

(&) 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  that overflow area 

a re  shown on flood-area p la tes  9, 10, 11, and 1 2  and - so tha t  

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

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



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

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

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 

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

flood-plain planning and r e N a t i o n ,  these benches can be cut away 

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 

encroachment l i n e s  (see chart of S w e s t e d  Flood Zones under "Preven- 

t i v e  Measures") would be the  standard project flood limits with an 

additional 100-foot width allowance for  bank caving on each side. 

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

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

project flood. The overflow area for  the 100-year flood i s  the same 

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

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

and well-defined banks of Cave Creek and t r ibu ta r i e s  i n  the report 

area, the flood limits of the  smaller 50- and 25-year floods a re  so 

close t o  the flood limits 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. 

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

the water-surface elevations fo r  both the standard project flood and 

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

shape of the  floodway and the depth of flow f o r  both those floods, 



were used i n  determining the flood limits. For convenience i n  

reference, the locations of the cross sections are indicated by 

capi ta l  l e t t e r s  i n  a c i r c l e  on the aerial m s a i c s  and the flood- 

area maps. The flood prof i les  a re  shown on p l a t e s  13, 14, and 15. 



GUlDl!LINES FOR REDUCING F'UTURE FLOOD DAMAGES 

General. 

31. me 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 dapls and channel improvements. By compari- 

son, preventive measures a re  primarily flood-plain management methods, 

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

therefore provide protection. Also, flood-plain management i s  necessary 

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

w u l d  decrease the flood carrying capacity of channels and floodways as 

w e l l  a s  to permit the development of  these weas  t o  the highest uses 

compatible w i th  floodway needs. 

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

cussed i n  t h i s  report, a r e  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 t o  both preventive and corrective measures follows: 

/ O D D - D A M A G E  R E D U C T I O N  * 1 
I 

P R E V E N T I V E  MEASURES 

frL000-PLlitH HliWilGEYtNTi 
~ ... - 

- ~ ~ 

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



Corrective Measures 

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

reducing flood damage, include &us, channel improvements, levees 

and floadwalls, and upstream watershed treatment. Dams and reser- 

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

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

straightening existing stream channels, and constructing new channels 

t o  carry floodwaters without damage. Lwees and floodwalls r e s t r a in  

floodwaters so t h a t  they do not overflow onto land outside t h e i r  

boundaries. Upstream watershed treatment reduces flooding by permit- 

t ing  more of the  rainfall t o  soak in to  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 a re  not con- 

sidered economically feasible,  and none are  presently contemplated 

with the exception of a levee at 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 f e e t  upstream fmm the confluence of  Rowler Wash with Mexican 

Wash (see pls .  8 and 12 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 levee here, but funds have not yet been made 

available f o 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  





38. Flood-plain regulations.--When plans have been developed 

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- 

p la in  regulations a re  established by Sta te  s ta tutes ,  county resolu- 

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

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

division regulations, building and housing codes, and other s imilar  

regulations. The type of meesures 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  

of  l i f e .  aroaer tv  damage. o r  excessive floodwav obstruction. Infor- 

mation on the relationship of some of those regulations t o  flood-plain 

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

subparagraphs. 

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

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

opment of land within t h e i r  boundaries would be zoning ordinances. 

Zoning ordinances may provide fo r  the establishment of designated 

floodway l imi t s  but usu&ly go beyond to establ ish zones of different  

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

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

Flood Zones"), the  elevation of f loors ,  l and f i l l ,  and other 

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

use of the land without undue r i s k  of  damage. from flooding. The 

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

prohibited, because they could cause damage to downstream 



improvements and could cause obstruction t o  floodflows. 

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

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

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

health, safety, m r a l s ,  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 it ~rould be i n  the  

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

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

next page), a l oca 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 within 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 maximum r i s e  i n  flood l e v e l  t h a t  would be allowed. The flood- 

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

determined, and the encroachment l i n e s  established. 



SUGGESTED FLOOD ZONES 

Stando!$ ProiectLF_loodCi~rrl!% : 



with the l i m i t s  of both the  designated floodway and the natural flood- I 
way. Furthermore, ;the area of r e s t r i c t i v e  zones, which a re  outside I 
the designated floodway and within the 100-year flood l i m i t s ,  i s  I 
negligible; and the area between the  limits of the 100-year flood and I 
the  l imi t s  of the  standard project  flood is  l imited to  a few locations 

where protection could be provided by smdtl levees o r  fills.  

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

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 

opportunity of producing ideal  developments not hampered by nonconform- 

ing exis t ing uses. Floodways and r e s t r i c t i v e  zones can be established 

by subdivision regulations i n  the same manner a s  with zoning ordinances. 

( g )  Building codes.--Building codes could be developed t o  provide I 
fo r  the safety of b u i l d i n ~ s  by requiring minimum elevations fo r  f loors  

and ins ta l led  equipment, such as  furnaces, i n  the r e s t r i c t ive  zones of 

flood plain.  

39. Other preventive measures.--Reduction of future flood damage 

could also be accomplished by the relocation of existing structures, 

and the se t t ing  aside of flood-plain land fo r  parks and recreational 

areas on the basis  of the future needs of the c i t y  and county fo r  

these uses. Tax adjustments could be used t o  discourage flood-plain 

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

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

damages t o  service f a c i l i t i e s .  Other preventive measures include 

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. 



Need f o r  Continuing Observation 

40. Because nb quanti tat ive records of precipi ta t ion and no 

quanti tat ive information on s t r e d o w  character is t ics  were a-railable 

f o r  the  upper Cave Creek d r a i n a ~ e  area, the  flood-magnitude estimates 

used i n  t h i s  report  were based on available information on precipita- 

t ion  and streamflov f o r  nearby drainage areas. Additional. precipita- 

t ion  and stream-gaging s ta t ions  pruperly located rmuld provide infor- 

mation f o r  the  engineer t o  improve the evaluation of present conditions 

and the prediction of future  conditions. 

Continuing AssiGtance of the  Corps of Engineers 

41. The technical assistance of the Corps of Engineers w i l l  be 

available, upon request of the S ta te  and local. governmental agencies 

concerned, to in te rpre t  and explain information i n  t h i s  report  and to  

arovide any other flood data t h a t  becomes available f o r  the use of the 



CONCLUSIONS 

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

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, to 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 along 

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

damage t o  t he  town. 

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

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

development w i l l  grow with the population and preventive measures 

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

the  floodway tha t  might lessen i t s  flood-carrying 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  l oca l  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 t a r i e s  - and t o  provide information 

f o r  the guidance of r e d  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. 
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1. Scope.--This appendix presents supplemental material on 

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

Army Corps of Engineers t o  conduct flood-plain information studies 

and (b) t he  Maricopa County resolutions requesting the Corps t o  make 

such s tudies  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. 

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

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

approved 1 4  July 1960, which r e d s  i n  p a r t  as follows: 

SEC. 206. ( )  That, i n  recognition of the  increasing 
use and development of the  flood p la ins  of  the r ivers  of the 
United States  and of the  need f o r  infofnation on flood haz- 
ards t o  serve as  a w i d e  to  such development, and a s  a basis  
for  avoiding future  flood hazards by regulation of use by 
States  and municipalities, the Secretary of t he  Army, through 
the Chief of Engineers, Department of the Army, i s  hereby 
authorized t o  compile and disseminate 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  for  guidance i n  the use of flood plain  
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 w i l l  be made 
and such information and advice w i l l  be provided f o r  q e c i f i c  
l o c a l i t i e s  only upon the request of a State  o r  a responsible 
loca l  governmental agency and upon approval by the Chief of 
Engineers. 

(b), The Secretary of the  Army i s  hereby authorized t o  
a l l o t ,  f r o m  any appropriations hereaf ter  made f o r  flood con- 
trol, sums not t o  exceed $1,000,000 i n  any one f i s c a l  year 
f o r  the  compilation and dissemination of such information. 

* * * * * * * 
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3. Maricopa County resolutions.--me - Board of Supervisors of 

Maricopa County and the Board of Directors of  the Flood Control 

Q Dis t r i c t  of Maricopa County adopted resolutions on 26 September 1960 

and ll December 1961. 

A 4. In  the resolution of 26 September 1960, Maricopa County 

requested t h a t  the  U.S. Army Corps of Engineers make a flood-plain 

information study fo r  Maricopa County. %be resolutions reads as  

follows: 

R E S O L U T I O N  

WHEREAS, the  Flood Control Dis t r ic t  of W i c o p a  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, in- 
cluding ident i f icat ion of areas subject to inundation by 
floods of various frequencies, c r i t e r i a  f o r  guidance i n  the  
use of  flood p la in  areas and engineering advice fo r  use i n  
planningtoameliorate flood hazard a re  essent ia l  t o  the 
preparation of a comprehensive progam of flood control, and 

WHEREAS, the United States  Army Corps of Engineers i s  
authorized under Section 206 of the  Flood Control Act of 
1960 to  furnish such information and advice 

NOW, TlJEGWRE, BE JT RERESOLVED by the Board of Super- 
visors  of Maricopa County and the  B o d  of Directors of the 
Flood Control Dis t r ic t  of Maricopa County t h a t  the  Corps of  
Engineers i s  requested t o  provide the assistance which it is  
authorized t o  furnish by the above ci ted Act, and 

BE I T  FURTHERMORF: RESOLVED t ha t  the  Flood Control Dis t r ic t  
o f  W i c o p a  County wil l  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 and 

BE I T  FURDBFNORE RESOLVED tha t  the County of Maricopa 
and the  Flood Control Distr ic t  of Maricopa County intend t o  
use the information provided fo r  the  purpose of developing 
flood p la in  zoning plans and a comprehensive program of 
flood control and 

BE IT rmRTHRPN3RF RESOLVED tha t  information and assis-  
tance w i l l  be furnished municipalities vi thin the county f o r  
t h e i r  use i n  implementing sucl~ flood p la in  zoning plans as  
may be recornended within the i r  boundaries. 



BE I T  FURTHERMORE RESOLVED, t ha 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. 08Neil /s/ Ruth A. O'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 resolution of 11 December 1961, Maricopa County added 

more specific assurances tha t  the flood-plain information report wi l l  

be made available t o  all interested organizations and individuals and 

tha t  the ava i lab i l i ty  of  the report  wfll be adequately publicized. 

The resolution reads as follows: 

R E S O L U T I O N  

WHERFAS, the Flood Control Dis t r ic t  o f  Maricopa 
County i s  charged with responsibil i ty fo r  preparation of 
a comprehensive program of flood control within the county, 
and 

WHERDIS, information on floods and flood damages, in- 
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 in  the 
use of flood plain areas and engineering advice fo r  use i n  
planning t o  ameliorate flood hazard a re  essent ia l  to the 
preparation of a comprehensive program of flood control, and 

WHEREAS, the  United States  Anny Corps of  Engineers i s  
authorized under Section 206 of  the Flood Control Act of 1960 
t o  furnish such information and advice, and 

WKEREAS, the  United States Army Corps of Engineers has 
authorized a flood plain information study of  Maricopa County, 
Arizona, i n  accordance with the  application of the Maricopa 
County Flood Control Dis t r ic t  dated July 26, 1960; project  
allocations covering Indian Bend Wash, Cave Creek, Skunk 
Creek, New River, Agua Fr ia  River and Wickenburg area, and 

wHBRF&, the United States Army Corps of Engineers 
require cer ta in  assurances from the Maricopa County Flmd 
Control Distr ic t  before w r k  can be in i t i a t ed  
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NOW, !tYEWBVRE, BE I T  RESOLVED by the Board of 
Supervisors of bkqicopa 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 wi l l  publicize the  informa- 
t ion  report  i n  the community and area concerned, and 
make copies available for  use o r  inspection by 
responsible interested pa r t i e s  and individuals, and 

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

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

BE IT FURTHERNORE RESOLVED, tha t  t h i s  resolution 
be entered on the minutes of the b 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  t h e  Chief Engineer and Geqerd Manager of said 
Flood Control D i s t r i c t  be and he i s  hereby directed 
to forwasd a ce r t i f i ed  copy of t h i s  resolution to the 
Di s t r i c t  hg ineer ,  U. S. Army Engineer Distr ic t ,  
Los Angeles, Corps of Engineers, P. 0+ Box 17277 Foy 
Station, Los Angeles 17, California. 

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

s B W. Burns Is/ B.W. Burns 
Chairman of the Board of chair ma^ of the  Board of 
Supervisors of Marimpa Directors of the Flood 
County Control Dis t r ic t  of 

Maricopa County 
APPROVED: 

ATPEST: Board of Supervisors 

/s/ Rhea Averill 
Clerk of the  Board 

by/s/ Charles W. Miller 
Charles W. Miller 
County Manager 
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The def ini t ions i n  t h i s  appendix a re  provided fo r  consistency 

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

terms f o r  nontechnical readers. The def ini t ions are  based on defi- 

ni t ions of terms i n  general technical usage. 

BASIN - The region drained by a stream and its tr ibutar 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- 
flow (i .e. ,  the number of cdbic f e e t  of water passing a point each 
second). 

DESIGNATED FLOODWAY - The channel of a stream and tha t  p a 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." 1 

FLOOD - As  used i n  t h i s  report, any temporary r i s e  i n  s t r eamow o r  
water-surface level  t h a t  r e su l t s  i n  significant adverse e f fec ts  i n  
the area under study. Adverse e f fec ts  of floods may include damages 
from overflow of land areas, e f fec ts  of temporary backwater on 
sewers and loca l  drainage channels, bank erosion o r  channel shif ts ,  
unsanitary conditions o r  other unfavorable conditions resul t ing f r o m  
deposition of materials i n  stream channels during flood recessions, 
r i s e  of ground water coincident With increased streamflow, and in te r -  
ruption of t r a f f i c  a t  bridge crossings. 

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 
of past  flood records, a determination may be made of the  probable 
number of times t h a t  a flood of some s ta ted  magnitude w i l l  be equaled 
o r  exceeded during some future period of time, say 100 years. A 
25-year flood with a magnitude of  8,000 cubic f e e t  per second is  a 
flood t h a t  during a 100-year period probably wil l  be equaled o r  
exceeded four times* The term "25-Year flood" does not mean tha t  
such a flood can occur only once i n  25 years and t h a t  once it occurs 
the flood w i l l  not happen again fo r  another 25 years. Because floods 
occur randomly, they may be grouped o r  spread out unevenly with re- 
spect to time. 
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FLOOD PEAK - The maximum instantaneous discharge of a flood a t  a 
~ i v e n  location. The discharge generally i s  expressed i n  cubic 
f e e t  per second. 

FmOD PLAIN - The re la t ive ly  f l a t  urea o r  lowlands adjoining the 
channel of a stream o r  watercourse and subject t o  overflow by 
floodwaters. 

FWD-PLAIN REGULATIONS - A general t e rn  applied t o  the  f u l l  range 
of codes, ordinances, and other regulations pertaining t o  land 
use and t o  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 similar controls affecting the  use and develop- 
ment of the flood-plain areas. 

FLOOD PROFILE - A graph showing the  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 channel mouth. The graph generally is drawn to 
show the water-surface elevation fo r  the c res t  of a specif ic  
flood, but may be prepared for  conditions a t  any given time o r  
stage. 

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

FWODWAY - The channel of a stream and +hat pa r t  of the flood plain 
inundated by a flood and, therefore, used to c a n y  floodflow. (see 
also definit ions of "designated floodway.") 

FLOODWAY-ENCROACHMENT LINES - Those lateral l i n e s  along streams t h a t  
mark the  limits of the  designated f lddway. (See also def ini t ion 
of "designated floodway.") No structure o r  f i l l  may be placed i n  
the area between these l i n e s  without reducing 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 floodww between the l i n e s  wi l l  acCOmmodate a 
designated floodflow e x c q t  f o 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 level) o r  discharge are made. 

PmfPf!Jl%'IoN ~ ' P A T I o M  - A f a c i l i t y  where systematic ob#ervationa of 
the depth of r a in fa l l  are made. 

RE9TRICTIVE ZO10E - That part of the  floddoay within the overflow 
limits of a selected flood and outside the  d c s i g ~ t c ~  floodway. 
(sea also defini t ions of  "floodway" and "desimted floodway.") 
me r e s t r i c t i v t  zone is  established by a zoning ordinance for  the 
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purpose of reducing the  flood hazard to l i f e  and property by 
regulating development within the zone. (See also def ini t ion 
of "zoning ordinance " ) 

STANDARD PROJXCT FrXXlD - A flood tha t  mu ld  r e s u l t  f r o m  a storm 
wi th  the mst severe flood-producing r a i n f e l l  pat tern of any 
storm tha t  is  considered reasonably character is t ic  of the region 
i n  which the drainage area 16  located, giving consideration to 
the runoff character is t ics  of the  drainage area and excluding 
extremely r a r e  combinations of meteorologic and hydrologic 
conditions. Such a flood provides a reasonable upper limit t o  be 
considered i n  designing flood-control inrprovements. 

ZONING ORDINANCE - An ordinance adapted by a loca l  governing body, 
with 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 of buildings o r  other structures; and 
the  density of population. 
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* Includes bibliographies and references useful for  more extensive 
reading on the subject of fLqod-plain studies and related studies. 
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