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FLOOD-PLAIN-INFOrlMATION STUDY 
FOR 

MARICOPA COUNTY, ARIZONA 

VOLUME IV 

WICKENBURG REPOIFT 

SUMMARY 

General 

1. The Flood Control Dis t r ic t  of Maricopa County requested 

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

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

An index map of the study areas is shown on plate  1. This report, 

the fourth i n  the ser ies  on Maricopa County, presents the resul ts  

of the study made of several flood-plain reaches of f ive 

Hassayampa River t r ibutar ies  i n  and near the Town of Wickenburg, 

Arizona. A study of the Hassayampa River flood plain i n  the 

Wickenburg area w i l l  be included i n  the Hassayampa River flood-plain 

study scheduled fo r  the future.  

Authorization 

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

section 206, Public Law 86-645, approved 14  July 1960. That section 

is quoted i n  appendix 1. 

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

County t o  par t ic ipate  i n  flood-control planning i s  derived from 

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



chapter 10, Arizona Revised Statutes  - and from a resolution of the 

Board of Supervisors of Maricopa County dated 3 August 1959, which 

established the flood-control d i s t r i c t  pursuant t o  the c i ted  

s t a tu t e s .  

4. Furthemore, 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 

in t e re s t  of promoting health, safety,  morals, o r  general welfare, 

and a r e  generally placed on referendum i n  a public e lect ion.  

Maricopa County has adopted zoning laws, but not i n  regard t o  flood 

hazards. However, flood-plain zoning could be adopted by the 

County because it would be i n  the in t e re s t  of pranoting health, 

safety,  and general welfare. 

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

Supervisors of Maricopa County and the Board of Directors of the 

Flood Control D i s t r i c t  of Maricopa County adopted resolutions 

requesting the U.S. Army Corps of Engineers t o  make a flood-plain- 

information study fo r  Maricopa County - and giving assurances t h a t  

the information i n  t h i s  report woulq be made available t o  all 

interested persons and organizations, and t h a t  the ava i l ab i l i t y  of 

the report  would be adequately publicized. Those resolutions a r e  

quoted i n  appendix 1. On 14  April  1961, the Chief of Engineers, 

Department of the Army, Washington, D.C., apprwed the request fo r  

these Maricopa County s tudies .  

6 .  The Arizona State  Land Commissioner has been designated by 

the Governor of Arizona t o  coordinate and t o  assign p r io r i ty  t o  



applications for  flood-plain-information studies.  Upon approval 

fo r  release of t h i s  report  by the Arizona State  Land Commissioner 

on 12 August 1965, the Chief of Engineers, Department of the Army, 

Washington, D.C., approved release of t h i s  report fo r  publication 

on 24 August 1965. 

Purpose of Study 

7. The purpose of the study prSsented i n  t h i s  report is t o  

provide information on flood hazards i n  the flood plains of several 

Hassayampa River t r ibutar ies  flowing through and near the Tam of 

Wickenburg, Arizona. This information is fo r  the guidance of the 

S ta te  of Arizona and the Flood Control Dis t r ic t  of Maricopa County 

i n  (a)  advising county and c i t y  planning organizations and private 

land developers about those hazards and ( 2 )  se t t ing  up appropriate 

controls t o  insure optimum and prudent use of the flood plains .  

The purpose of t h i s  report is not t o  discourage the use of flood 

plains - 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 

plains and the needs of nature for  the discharge of floodwaters. 

Scope 

8. The request fo r  the study from the Flood Control Dis t r ic t  

1 of Maricopa County indicated an in teres t  i n  par ts  of the flood 

plains of several streams flowing through and near Wickenburg, 

t Arizona. The flood plains tha t  l oca l  in te res t s  selected fo r  study 

were on Powder House Wash, Sunset Wash, Casandro Wash, Flying "E" 

Wash, and Sols Wash (see p l s .  4 and 5 ) .  



9 .  The study included consideration of past floods and of 

future floods in whose overflow areas methods of regulating develop- 

ment or construction of flood-control facilities might be warranted. 

Use of the Report 

10. The information in this report is presented for considera- 

tion and use by the State of Arizona, Maricopa County, other local 

agencies, and flood-plain users for planning the use and regulation 

of selected flood plains on five streams flowing through and near 

Wickenburg, Arizona. The State and County will make this informa- 

tion available to local interests. Further information on the use 

or availability of this report should be requested from the Flood 

Control District of Maricopa County, in Phoenix, Arizona. 

11. Any regulation for flood-plain use resulting from this 

report would be undertaken by the State, by the County, or by some 

other local agency. This report is not intended to extend any 

Federal authority over zoning or other regulation of flood-plain 

use, and the information study and report are not to be construed 

as committing the Federal Government to investigating, planning, 

designing, constructing, operating, or maintaining any facilities 

discussed, or to imply any intent to undertake such activities 

unless specifically authorized by Congress. 

Acknowledgment 

12. The cooperation of the Flood Control District of Maricopa 

County and of individuals who directly or indirectly aided in the 

preparation of this report is gratefully acknowledged. An aerial 
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0 topographic mosaic map u t i l i z ing  an a e r i a l  survey flown by Aerial  

Mapping Campany was prepared f o r  Sols Wash by Dibble & Associates. . 
Aerial  topographic mosaic maps, u t i l i z i n g  a e r i a l  surveys flown by 

Fairchi ld  Aeria l  Surveys, Inc., were prepared for  t he  other consid- 

ered streams. These mosaic maps were used f o r  the delineation of 

flood areas (see  p l s .  7 t o  17, inclusive) .  General highway maps 

prepared by the Arizona Highway Department were used i n  preparing 

a map showing the location of the Wickenburg study area (see p l .  2 )  

Pictures on pages 24 and 25 were supplied by Double B Photo, 

Wickenburg, Arizona. 

Glossary of Selected Terms 

13. A glossary of selected te rns  used i n  t h i s  report  i s  

included as appendix 2 .  

Bibliography 

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

i s  included as appendix 3. 



DESCRIPTION OF S!CLJDY AREA 

General Description 

15. Wickenbur&.--The Town of Wickenburg, which is about 53 

miles northwest of Phoenix and about 60 miles southwest of Prescott 

(see p l .  2 ) ,  is a t o u r i s t  and trade center f o r  a large surrounding 

area.  The permanent population of Wickenburg is about 2,500, which 

i s  increased by another 1,000 during the winter t ou r i s t  season. 

Tourists a r e  a t t r ac t ed  by the mild winter climate, as well  as by 

the numerous guest ranches and the f ine  western shops and s tores .  

A t  an elevation of about 2,100 f e e t  above mean sea level ,  Wickenburg 

has a warn dry climate. 

16. U.S. Highways Nos. 60, 70, and 89 and State  Highway 93 

extend through Wickenburg and cross the Hassayampa River within the 

tam limits (see p l .  2 ) .  Five Hassayampa River t r ibu tar ies  i n  and 

near Wickenburg a r e  under consideration i n  t h i s  study: Powder 

House Wash, Sunset Wash, Casandro Wash, Flying "E" Wash, and Sols 

Wash (see p l .  4 ) .  The extent of the various study areas i s  shown 

on p la te  5, and an index t o  the various flood-area plates  (pis. 7 

t o  17, inclusive) i s  shown on p la te  6. Pertinent information on 

the streams under consideration is given i n  the following para- 

graphs. 

17. Powder House Wash.--Powder House Wash r i s e s  i n  the moun- 

ta ins  (elevation 2,600 f e e t  above mean sea leve l )  northeast of 

. Wickenburg. The t o t a l  length of the stream i s  about 6 miles, w i t h  

a t o t a l  drainage area of about 1.9 square miles. Powder House Wash 

flows southwestward from its source fo r  about 5 t  miles, where it 

0 
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crosses Constellation Road from the north. From that crossing, 

some floodwaters flow down Constellation Road toward the 

Hassayampa River. 

18. The reach of Powder House Wash considered in this study 

extends about 0.9 mile southwestward fraa a point about 1,500 feet 

upstream from where the stream crosses Constellation Road down- 

stream to the Hassayampa River (see pl. 7 ) .  Elevations along 

Powder House Wash in the study area range from 2,130 feet at the 

upstream end to 2,040 feet at the downstream end at the Hassayampa 

River, and the natural channel slopes average about 110 feet per 

mile. In the upstream one-third of the study area, the natural 

channel of Powder House Wash is well defined; and in the downstream 

two-thirds of the study aEa, the natursl channel is shallow and 

poorly defined (see pictures on p. 21). The width of the flood 

plain is as much as 500 feet near the Hassayampa River; and upstream 

from the river, the width of the flood plain ranges from 150 to 300 

feet. 

19. In the upstream part of the area under study, Powder House 

Wash flows through a mountainous area that is sparsely populated. 

In the downstream part, the stream flows through developing busi- 

ness and residential areas of Wickenburg on the east side of the 

Hassayampa River. Some development - including several motels and 
filling stations and a trailer court - has already occurred along 

4 Constellation Road, Jack Burden Road, and El Recreo Drive. 

20. Sunset Wash.--Sunset Wash rises in the Vulture Mountains 

(elevation 2,500 feet) at a point near the Vulture Mine Road on the 

a 
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west s ide of Wickenburg and just  north of Los Caballeros Guest 

Ranch. The t o t a l  length of the stream i s  2.6 miles, with a t o t a l  

drainage area of 2.4 square miles. Sunset Wash flows northeast- 

ward from i t s  source t o  the confluence with the Hassayampa River. 

21. The reach of Sunset Wash considered i n  t h i s  study extends 

about 1.6 miles f rom Los Altos Drive generally eastward t o  the 

Hassayampa River (see p l s .  8 and 9 ) .  I n  the study area, Sunset 

Wash flows eastward along the dedicated alinement for  Sunset Drive, 

which a t  present is unimproved; and thence, flows southeastward 

along Grant S t ree t  t o  the intersect ion of Grant S t ree t  and Center 

S t ree t  (see lower picture  on p. 22), where flow from Sunny Cove 

Wash - the pr incipal  t r ibu tary  - enters Sunset Wash. From t h i s  

confluence, the combined flow continues northeastward approximately 

pa ra l l e l  t o  Center S t ree t  t o  a point near the intersect ion of Center 

• Stree t  and Jackson Street ;  thence, eastward t o  Sylvan Road and along 

Sylvan Road (see middle picture  on p. 22) t o  Cool Water Lane; and 

thence, northeastward along Cool Water Lane and through the 

Atchison, Topeka and Santa Fe rai l road bridge (see upper picture 

on p. 22) t o  the Hassayampa River. 

22. Elevations along Sunset Wash i n  the study area range f r o m  

2,160 f ee t  a t  the upstream end t o  2,030 f e e t  at  the Hassayampa 

River; and the natural  channel slopes range from about 105 f e e t  per 

mile i n  the upstream reach near Los Altos Drive t o  about 40 f ee t  

per mile near the Hassayampa River. In  the upstream one-third of 

the area under study, the natural  channel of Sunset Wash i s  narrow 

and well  defined; and i n  the downstream two-thirds, most flow moves 



along s t r ee t s  extending through resident ia l  areas.  The width of 

the flood plain i n  the study area ranges from 100 t o  900 f ee t .  

23. In the upstream one-third of the area under study, Sunset 

Wash flows through an area t h a t  i s  typical ly  mountainous desert  i n  

character and - a t  the present time - i s  sparsely populated. The 

only development i n  t h i s  area i s  along the. north side,  which i s  the 

high s ide,  of Sunset Wash. I n  the downstream two-thirds of the 

study area, Sunset Wash flows through a highly developed residen- 

t ia l  area.  

24. Casandro Wash.--Casandro Wash r i s e s  i n  the Vulture Moun- 

ta ins  (elevation 2,500 f e e t )  at  a point near the Vulture Mine Road 

and a short  distance south of U.S. Highway Nos. 60 and 70. The 

t o t a l  length of the stream is about 3.5 miles, with a t o t a l  drain- 

age area of 1 .5  square miles. Casandro Wash flows generally north- 

eastward from i ts  source t o  the confluence,,with Sols Wash. 

25. The reach of Casandm Wash considered i n  t h i s  study 

extends about 0.7 mile from Mariposa Drive t o  the A.T. & S.F. rail- 

road bridge, which is jus t  upstream from the confluence of Casandm 

Wash and Sols Wash (see p l .  10) .  I n  the study area, Casandro Wash 

flows eastward from Mariposa Drive through the Casandm Tract and 

Reed's Addition t o  a point near the intersect ion of Jackson and 

Navajo Streets  (see lower picture  on p. 23); thence, southeastward 
m 

along and across Jackson Street  t o  Mohave Street;  and thence, north- 

eastward along Mohave St ree t  t o  the A.T. & S.F. ra i l road bridge , 
(see upper picture  on p.  23). Thence, Casandm Wash flows through 

the bridge t o  i t s  confluence with Sols Wash. 
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26. Elevations along Casandro Wash i n  the study area range 

from 2,llO f e e t  a t  the upstream end t o  2,060 f e e t  a t  the downstream 

end; and the natural  channel slopes range from about 120 f e e t  per 

mile i n  the upstream reach t o  about 70 f e e t  per mile near the down- 

stream end. In  the upstream pa r t  of the study area, the natural  

channel is well defined; and i n  the downstream part, most flow moves 

along s t r e e t s  extending through res ident ia l  areas.  The width of the 

flood plain jus t  upstream from the rai l road bridge i s  as much as  

1,250 feet ;  and fur ther  upstream, the width of the flood plain 

ranges from 150 t o  450 f e e t .  

27. In  the upstream part of the area under study - from 

Mariposa Drive t o  Avispa S t ree t  - Casandro Wash flows through an 

area t h a t  is typical ly  desert  i n  character and tha t  as yet  is an 

undeveloped par t  of the Casandro Tract, which i s  being developed 

jus t  south of Casandro Wash. Downstream from Avispa Street ,  

Casandro Wash flows through higkly developed res ident ia l  a reas .  

28. Flying "EM Wash .--Flying "E" Wash r i s e s  near Vulture Peak 

(elevation 2,900 f e e t )  i n  the Vulture Mountains. The t o t a l  length 

of the stream i s  about 8.4 miles, with a t o t a l  drainage area of 

about 9.5 square miles. Flying "En Wash flows northeastward from 

i ts  source t o  the confluence with Sols Wash. 

29. The reach of Flying "EM Wash considered i n  t h i s  study 

extends from Vulture Mine Road t o  the A.T. & S.F. ra i l road bridge 

near Sols Wash (see p ls  . ll and 12), a distance of about 1 mile. 

I n  the study area, Flying "E" Wash flows northeastward across 

undeveloped property; thence, across the Wickenburg Country Club 



golf course (see picture  on p .  24); and thence, t o  the rai l road 

bridge near the golf course. Thence, Flying "E" Wash flows through 

the bridge t o  i t s  confluence with Sols Wash. The confluence i s  

about 2 miles upstream from the confluence of Sols Wash and the 

Hassayampa River. 

30. Elevations along Flying "E" Wash i n  the study area range 

from 2,220 fee t  a t  Vulture Mine Road t o  2,130 f e e t  at  Sols Wash, 

and the natural  channel slopes average about 00 f e e t  per mile. The 

natural  channel of Flying "E" Wash i s  a meandering channel. The 

width of the flood plain i s  as much as  3,000 f e e t  jus t  upstream 

from the  ra i l road bridge; and f i r t h e r  upstream, the width of the 

flood plain ranges from 350 t o  1,000 f ee t .  

31. In the upstream one-third of the area under study, 

Flying "E" Wash flows across undeveloped desert  areas of high poten- 

t i a l  value. In  the downstream two-thirds of the study area,  

Flying "E" Wash flows through the Wickenburg Country Club, which is 

the only recreational f a c i l i t y  of i t s  kind i n  the area.  The club 

is well patronized by loca l  residents and by guests of the various 

dude ranches i n  the  area.  

32. Sols Wash.--Sols Wash r i s e s  i n  the  Date Creek Mountains 

(elevation 3,600 f e e t )  i n  the southwestern par t  of Yavapai County. 

The t o t a l  length of the stream is  about 18 miles, with a t o t a l  

drainage area of about 145 square miles. Sols Wash flows generally 

southeastward t o  i ts  confluence with the Hassayampa River i n  the 

Town of Wickenburg. 



33. The reach of Sols Wash considered i n  t h i s  study extends 

southeastward about 4 .l miles from the A.T. & S.F. ra i l road bridge 

t o  the confluence with the Hassayampa River (see p l s .  13  t o  17, 

inclusive).  Elevations along Sols Wash i n  the study area range 

from 2,230 f e e t  a t  the upstream end t o  2,050 f e e t  a t  the downstream 

end, and the natural  channel slopes average about 45 f e e t  per mile 

In  the upstream part of the study area, the natural  channel i s  

shallow and meandering; and i n  the downstream part, the natural  

channel is f a i r l y  well  entrenched (see pictures on p .  25). The 

width of the flood plain i s  a s  much as  2,400 f e e t  near U.S. Highway 

No. 89 j and fur ther  upstream, the width of the flood plain ranges 

from 350 t o  1,200 f ee t .  

34. In  the upstream three-fourths of the study area, Sols 

Wash flows through an a rea  t h a t  i s  typical ly  desert  i n  character. 

In  the downstream one-fourth of the study area, Sols Wash flows 

through well-developed business and res ident ia l  areas i n  the Tam 

of Wickenburg. 

Prospective Developments Affecting the Flood Plain 

35. The Wickenburg area (including par ts  of the drainage 

areas of Powder House Wash, Sunset Wash, Casandro Wash, Flying "E" 

Wash, and Sols Wash) i s  experiencing a rapid increase i n  population 

and i n  urban development. This rapid development has a l so  taken 

S 
place i n  other  par t s  of Arizona as wel l  as i n  other par ts  of 

Maricopa County, including the Phoenix metropolitan area. Arizona 

was among the leaders i n  population growth from 1950 t o  1960 and 



was the actual leader among the States during the period from 1946 

to 1950. The population growth in Arizona during the past 50 years 

has been concentrated in two counties: Maricopa and Pima Counties. 

Approximately half of Arizona's people live in Maricopa County. By 

1970, the population of Maricopa County is expected to be almost 

double the 1960 figure; most of the increase will be in urban areas. 

36. The population of Wickenburg almost tripled in the period 

1940-60: In 1940, the pemnent population was 995; and in 1960, 

the permanent population was 2,500. The winter tourist population 

augments the permanent population of Wickenburg by almost one-third. 

The substantial and steady growth that Wickenburg has experienced 

in the past 25 years is expected to continue. Real-estate values 

are stable, and new land-development projects are both under con- 

struction and in the planning stage. 

37. The Town of Wickenburg, recognizing that guidelines must 

be established to meet foreseeable short- and long-term needs of 

community development, has already established a long-range planning 

program. Expansion plans of Several private enterprises include the 

Wickenburg West subdivision; Las Casitas San Juan (Little Houses of 

St. ~ohn), a 7-acre building site under development; a new mobile- 

home park west of Wickenburg; Country Club Acres, a subdivision of 

I) 
residential lots; and other developments. 

38. The tourist industry, which has played a major part in 

3 Wickenburg's development, is expected to grow at a more rapid rate 

e in the fhture than in the past. Wickenburg, which calls itself the 

"Dude Ranch Capital of the World," attracts winter-season tourists 
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from a l l  par ts  of the United States and from numerous foreign 

countries. The nationwide demand fo r  outdoor recreational f ac i l -  

i t i e s  and the worldwide increase i n  tourism are  expected t o  be 

ref lected i n  the economy of Wickenburg, which is on the main high- 

way between Phoenix and the Las Vegas-Lake Mead area and between 

Phoenix and the Grand Canyon area.  Expansion of exis t ing tou r i s t  

f a c i l i t i e s  - including guest ranches, motels, and restaurants - 
w i l l  be required t o  satisfy the expected future demand. 

39. The development that  has already taken place i n  the 

Wickenburg area has resulted i n  the encroachment of business, r e s i -  

dential ,  and recreational areas on and adjacent t o  the flood plains 

i n  the study areas .  Some of these improvements have been damaged 

several  times i n  recent years by floods. The potent ia l  th rea t  t o  

l i f e  and property w i l l  increase a s  additional development takes 

place on the flood plains .  

Nature and Extent of Flood Problem 

40. Maricopa County, including the Wickenburg area,  is experi- 

encing a rapid increase i n  population and i n  urban development. 

This increase had sometimes led  t o  the development on the flood 

plains of streams without due regard to the existence of flood 

hazards. The hazard t h a t  ex i s t s  i n  the flood plains of the study- 

@ area streams i n  and near Wickenburg i s  not always apparent t o  the 

layman because the land is semiarid and because streamflow occurs 
2 

only during storms. Storms i n  t h i s  area have caused - and w i l l  

continue t o  cause - floods resul t ing i n  the inundation of extensive 

flood p la ins .  The flood plains considered i n  t h i s  study are  the 



and t o  p a r t i a l  flooding by the l e s se r  100-year and 50-year floods, 

as shown on the flood-area maps (pis. 7 t o  17, inclusive) .  Pe r t i -  

nent information on the nature and extent of the flood problem i n  

and near Wickenburg i s  given i n  the following paragraphs. 

41. Wickenbur&.--The highly developed resor t  Town of 

Wickenburg i s  extremely vulnerable t o  damage from floods on the 

f ive  streams under consideration i n  t h i s  report .  These streams a l l  

empty i n t o  the Hassayampa River o r  Sols Wash, a major t r ibutary of 

the Hassayampa River, a t  points i n  o r  near the Town of Wickenburg. 

The flood plains of the streams i n  the study area merge with the 

flood plain of the Hassayampa River, a study of which w i l l  be 

included i n  a f i t u r e  report .  In  general, the  stream channels i n  

and near Wickenburg a r e  poorly defined and are  adequate t o  accommo- 

date only minor flows. A s  a resu l t ,  floodflows i n  the Wickenburg 

area spread out as overland flow and cause damage t o  business and 

res ident ia l  development. Only minor and temporary flood-control 

works a r e  i n  the area, and no flood-plain-zoning regulations a re  i n  I 
existence. 

42. Powder House Wash .--Floodwaters on Powder House Wash i n  

the  upstream par t  of the study area flow through a steep-walled 

canyon t h a t  accommodates a l l  floodflows. From the mouth of the 

canyon t o  a point about 600 f e e t  downstream, where Powder House Wash 

2 crosses Constellation Road (near section B on p l .  7 ) ,  floodwaters flow I 
i n  a well-entrenched channel t h a t  accommodates most floodflows; at I 
Constellation Road, the flow moves along the road f o r  a distance of I 



about 700 f e e t .  This en t i re  upstream area is re la t ive ly  undeveloped. 

Thence, the floodwaters divide - stme continuing down Constellation 

Road and some entering a floodway (see lower picture on p. 21) that  

paral le ls  the l e f t  (southeast) s ide of the road and extends down- 

stream t o  the first s t r e e t  tha t  crosses Constellation Road upstream 

from the intersection of Constellation Road and Jack Burden Road 

(see upper picture on p.  21) .  A t  t ha t  intersection, the floodwaters 

reunite and flow overland t o  the Hassayampa Rlver. The ent i re  down- 

stream area mostly is resident ial  and business property. The flood 

plain of Powder House Wash is shown on the flood-area map, plate  7 .  

43. The floodway paral le l ing Constellation Road was construc- 

ted  by local  property owners. The floodway, which is about 50 fee t  

wide and 900 fee t  long, consists of two pa ra l l e l  levees constructed 

with flood-borne material  brought down by storm runoff from the up- 

stream canyon (see lower picture on p.  21).  Because both the flood- 

way and the road a re  of limited capacity, floodwaters overflow onto 

adjacent property and move overland a t  comparatively shallow depths. 

44. The only areas free R a n  the threat  of flood damage along 

the study area of Powder House Wash a re  the re la t ive ly  undeveloped 

areas i n  the upstream reach where the channel of Powder House Wash 

is well entrenched. Floodwaters cause damage t o  resident ial  and 

business property throughout developed areas along Powder House 

Wash i n  the study area.  A motel i n  a low area between U.S. Highways 

Nos. 60, 70, and 89 and Jack Burden Road has been flooded several 

times i n  recent years. 

a 
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45. Sunset Wash.--Floodwaters on Sunset Wash i n  the upstream 

part of the study area flow along dedicated Sunset Drive fo r  a 

distance of about one-half mile through a re la t ive ly  undeveloped 

area.  Thence, near Ox Bow Circle, floodwaters en ter  a local ly  con- 

s t ructed temporary floodway i n  which they flow fo r  a distance of 

about 1,700 f e e t  through highly developed residential. areas t o  the 

confluence with Sunny Cove Wash (see lower picture on p .  22); large 

floodflows overtop the floodway levees, overflow onto res ident ia l  

pmperty,and move overland as  sheet flow. Thence, downstream - 
a l s o  through highly developed r e s i d e n t h l  areas - t o  the A.T. & S.F. 

ra i l road bridge (see upper picture  on p. 22), floodwaters flow 

along s t r e e t s  (see middle picture on p .  22), overflow onto residen- 

t ia l  property, and move overland a s  sheet flow, which ponds jus t  

upstream from the rai l road bridge. Thence, downstream from the 

ra i l road bridge, some floodwaters flow i n  a temporary floodway t o  

the Hassayampa River and some wer top  the levees and flow south- 

ward down the Hassayampa River flood plain - mostly undeveloped - 
entering the r ive r  at  a point south of the study area.  The flood 

plain of Sunset Wash is shown on the flood-area maps, plates  8 

and 9 .  

46. The upstream temporary floodway, which was b u i l t  near Ox 

Bow Circle by loca l  property owners, consists of two pa ra l l e l  

levees constructed of flood-borne material .  The 1,700-foot-long 

1 floodway, which is about 30 f e e t  wide and of l imited capacity, 

e extends through developed areas and i n  some reaches u t i l i z e s  ex is t -  

ing s t r e e t s .  The downstream temporary floodway, which was 
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constructed downstream from the r a i lmad  bridge by loca l  in te res t s ,  

i s  a l so  of inadequate capacity. 

47. Floodwaters cause damage t o  res ident ia l  property through- 

out the developed areas along Sunset Wash. I n  addition, the  ponding 

of floodwaters a t  the  rai l road bridge causes damage t o  ra i l road 

property. No property on the flood plain of Sunset Wash i n  the 

study area i s  f r ee  from the threa t  of flood damage. 

48. Casandro Wash .--Floodwaters on Casandro Wash i n  the up- 

stream par t  of the study area t o  a point near Avispa Street  flow 

eastward between two re la t ive ly  high ridges; thence, downstream 

t o  Mohave St ree t ,  floodwaters flow along Jackson Street ;  and thence, 

floodwaters flow along Mohave St ree t  through the A.T. & S.F. rail- 

road bridge t o  Sols Wash. The flood plain of Casandm Wash i s  

shown on the flood-area map, p la te  10. 

49. Upstream from Avispa Street ,  existing development along 

Casandro Wash i n  the study area is on high ground out of the flood 

p la in .  Downstream from Avispa Street ,  a high ridge extends along 

the north s ide of Casandro Wash; as a resu l t ,  floodwaters moving 

along and across Jackson St ree t  (see lower picture  on p .  23) spread 

out onto res ident ia l  areas on the low f l a t  flood plain south of t h e  

wash. Floodwaters u t i l i z e  Mohave St ree t  as a channel; however, 

because the s t r e e t  can accommodate only low flows, large flows 

spread northwest - moving overland in to  adjacent res ident ia l  areas .  

Extensive ponding occurs at  the rai l road bridge (see upper picture 

on p. 23). 



50. Floodwaters cause damage t o  res ident ia l  property through- 

@ out the developed areas along both s ides  of Casandro Wash down- 

stream from Avispa S t ree t  except where high ground i n  some reaches 

prevents the overflow of floodwaters along one s ide .  The ponding 

of floodwaters a t  the  rai l road bridge causes damage t o  ra i l road 

property. 

51. Flying "E" Wash .--Floodwaters on Flying "En Wash i n  the 

study area flow generally northeastward t o  the confluence with Sols 

Wash. Small floodflows f l o w  i n  shallow poorly defined channels 

t ha t  meander across the flood plain.  Floodwaters cause bank caving 

i n  various par ts  of the study area.  

.52. The en t i r e  reach of Flying "E" Wash i n  the study area i s  

undeveloped except i n  the downstream pa r t  where the wash crosses 

the Wickenburg Country Club golf course (see picture on p. 24) .  

Floodwaters on Flying "E" Wash flow across the golf course; thence, 

through the A.T. & S.F. ra i l road  bridge; and thence, i n t o  Sols Wash. 

The flood plain of Flying "E" Wash is shown on the flood-area maps, 

plates  11 and 12. 

53. Although the upstream reach of Flying "E" Wash i n  the 

study area is as ye t  undeveloped, the  property, which is potent ia l ly  

valuable, could be developed i f  the threa t  of flood damage were 

1 removed. In  the downstream reach, floodwaters cause extensive dam- 

age to  the Wickenburg County Club golf course. I n  addition, flood- 

waters pond at  the rai l road bridge and cause damage t o  ra i l road 

property. 



54. Sols Wash .--Floodwaters on Sols Wash i n  the study area 

f low generally southeastward t o  the confluence with the Hassayampa 

River. Small floodflows flow i n  shallow poorly defined channels 

tha t  meander across the flood plain.  Floodwaters cause bank caving 

i n  various parts  of the study area.  

55. The en t i r e  reach of Sols Wash i n  the study area is unde- 

veloped except i n  the downstream par t ,  which i s  within the Town of 

Wickenburg. Local in te res t s  have constmcted wire-fence channel- 

training works along both banks of Sols Wash near the U.S. Highway 

No. 89 bridge t o  help contain the streamflow within the natural  

channel and t o  help prevent bank caving (see pictures on p. 25) .  

The flood plain of Sols Wash is shown on the flood-area maps, 

plates  13 t o  17, inclusive.  

56. Floodwaters cause extensive damage t o  resident ial  and 

business property i n  the developed area i n  the downstream 1 mile of 

Sols Wash. Floodwaters damage rai l road property - including road- 

beds, tracks, and bridges - and the  U.S. Highway No. 89 bridge. The 

standard project flood would overtop the U.S. Highway No. 89 bridge. 

The study area on the  north s ide of Sols Wash downstream from tha t  

bridge has been designated as a potent ial  indus t r ia l  area. However, 

t h i s  property is not sui table  fo r  indus t r ia l  purposes unless the 

threat  of flood damage is removed. 



POWDER HOUSE WASH. View looking ups t r e m  (northeas tward) along Constella- 
t ion  Road from Jack Burden Road to  the  Powder House Wash downstream cross- 
ing a t  upper center  of p ic ture .  (see p l .  7 .) From t h a t  crossing, most 
floodwaters. flow down Constellation Road toward the Hassayarnpa River. 

POWDER HOUSE WASH. View looking downstream ( southwestward) along Powder 
House Wash from a point  near the  northern l im i t s  of Wickenburg (near * see .  A on p l .  7 ) .  About 1,000 f e e t  downstream, Powder House Wash - crosses Constellation Road (see  upper p ic ture ) .  Levees along each s ide  
of the  floodvay were bulldozed from flood-borne material .  I n  t h i s  reach, 
Constellation Road is outside the  levee a t  the r i g h t  of the  p ic ture  - 
and E l  Recreo Drive is  outside the  levee at the l e f t  of the  p ic ture .  



SUNSET WASH - -- 

View looking down- 
stream northeast- 
ward along Cool 
Water Lane from 
Sylvan Road and 
toward mainline 
A.T. & S.F. rail- 
road bridge. (see  
1 .  8.) Sylvan 
Road and Cool Wate 
Lane serve a s  the  
channel f o r  Sunset 
Wash . 

SUNSET WASH 
View looking down- 
stream (eastward) 
along Sylvan Road 
from intersect ion 
of Park S t r ee t .  
(see  p l .  8.) 
Sylvan Road serves 
as the  channel f o r  
Sunset Wash. Home 
on both s ides  of 
Sylvan Road a r e  
within the  flood 
p la in  

SUNSET WASH 
View looking u s t r e=  
( northwes tward 7 along 
Grant S t r ee t  from 
intersect ion of Center 
S t r ee t  and Sunny Cove 
Wash, a t r i bu t a ry  of 
Sunset Wash. (see  
p l .  8. ) Grant Street ,  
shown with levees on 
each s ide ,  serves as 
the channel f o r  
Sunset Wash. 



CASANDRO WASH. View looking downstream (northeas tward) along Mohave 
S t ree t  toward mainline A.T. & S .F. ra i l road bridge. (See p l .  10 .) 
Large flows on Mohave Street ,  which serves as the  channel fo r  Casandro 
Wash, pond i n  the areas between the ra i l road and high ground a t  ( a )  the 
r i gh t  of the picture  and (b )  about 1,200 f e e t  l e f t  of the railroa-6 
bridge and outside the p i c h e .  

CASANDRO WASH. V i e w  looking southeastward up the Jackson S t r ee t  h i l l  
from about 50 f e e t  southeast of the intersect ion of Navajo and Jackson 
S t r ee t s .  (see  p l .  10.  ) Flow on Casandro Wash, which crosses Jackson 
S t r ee t  i n  the center of the picture,  i s  from tine lower r i gh t  of the 
picture  to  the intersect ion of the  Wash and Mohave S t r ee t  i n  middle 
lef t  of the picture .  Houses along Jackson S t ree t ,  near the  bottom of 
the h i l l ,  a r e  within the flood plain .  
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LYING "E" WASH. View looking upstream (southwestward) along Flying "Elf Wash through the golf course. 
'(see pl. 11.) That part of the golf course shown, as well as the tank at the left of the picture, is in 
the flood plain. 



SOLS WASH. View looking downstream (eastward) along Sols Wash from U.S. Highway No. 89 bridge. (see 
pl. Wire-fence channel-training works are along the right bank. The wide flood plain extends 

ru into the left of the picture. 
Vl 

SOLS WASH. View looking upstream (westward) along Sols Wash from U.S. Highway No. 89 bridge. (see 'm Wire-fence channel-training works are along both banks. The house in the center of the 
picture is one of seven within the flood plain on Cavaness Avenue west of the highway. 



RAINFALL AND FLOODS 

General 

5 5 .  Types of storms .--Three types of storms produce precipita- I 
t i on  i n  the Wickenburg area: general winter storms, general summer I 
storms, and loca l  thunderstorms. Pertinent information on these I 
storms is given i n  the following subparagraphs. I 

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

of December through March, originate over the Pacif ic  Ocean a s  a 

r e su l t  of the interact ion between cool polar Pacif ic  and w a n  tropi- 

c a l  Pacif ic  a imasses  and move eastward aver the area.  These storms 

often last fo r  several  days and are  accompanied by widespread rain- 

f a l l .  

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

July through September, a re  associated with the inf lux of moist 

t rop ica l  a i r  originating over the Gulf of Mexico o r  the south 

Pacific Ocean. These storms a r e  often accompanied by relat ively 

heavy precipi ta t ion over large areas fo r  periods of up t o  24 hours, 

with l i g h t  showers continuing fo r  a s  long as  3 days. 

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

e i t he r  during general storms o r  a s  isolated phenomena. However, 

l oca l  thunderstorms a r e  most common from July through September, 

rn covering re la t ive ly  small areas and resul t ing i n  high-intensity 

precipi ta t ion for  durations of 3 hours o r  l e s s .  

* 56. Past storms and floods.--Many severe loca l  storms and 

rn floods have no doubt occurred i n  the Wickenburg area; but, p r io r  t o  

1944, l i t t l e  data a r e  available fo r  the storms, r a in fa l l ,  runoff, I 



and damages. Since 1944, as reported i n  the loca l  newspaper, severe 

loca l  s t o m  and floods occurred i n  the area i n  1945, 1951, 1953, 

1955, 1957, 1958, and 1959. 

57. Standard project  flood .--The standard project flood (see 

def ini t ion i n  appendix 2)  i n  the Wickenburg area - where only rela-  

t i ve ly  small drainage areas a re  involved - would resu l t  from a 

severe thunderstorm occurring at c r i t i c a l  locations within the area.  

Because of the intensi ty  of r a i n f a l l  during a thunderstorm, the 

flood peak would occur soon a f t e r  the beginning of r a in fa l l  and the 

duration of the flood generally would be only a few hours. 

58. Estimates of the standard-project-flood peak discharges 

fo r  the Wickenburg area a re  based on a thunderstorm and on other 

data developed i n  s tudies  of streams i n  the general region. Detailed 

information on the standard-project-flood peak discharges a t  various 

concentration points i n  the drainage areas of the streams under 

consideration i n  t h i s  study i s  given i n  the table on p la te  5 .  

Flood Frequency 

59. Information on the frequency of floods of various magni- 

tudes i s  essent ia l  i n  planning fo r  optimum use of the flood plain.  

The development of such information depends on r a i n f a l l  and stream- 

flow data .  Although Maricopa County has a well-established system 

of precipi ta t ion and gaging s ta t ions,  no such s ta t ions a re  i n  the 

drainage areas contributing t o  those reaches of streams t h a t  a re  

under consideration i n  t h i s  study (see p l s .  3 and 4 ) .  However, 

suf f ic ien t  r a i n f a l l  and streamflow data a r e  available i n  the Arizona 

area t o  permit reasonable estimates of the frequency of occurrence 
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of floods of various magnitudes a t  various concentration points i n  

the drainage areas of the streams under consideration i n  th i s  study. 

A tab le  giving the s i ze  of the 100-year flood for  those concentra- 

t ion points, together with the s ize  of the standard project and 50- 

year floods a t  those points, i s  shown on p la te  5 .  

Flood Limits Delineated i n  This Report 

60. General .--Specific information on ac tua l  areas inundated 

by past  major floods i n  the study area i s  unavailable because no 

records of streamflow i n  the area a re  i n  existence. Information 

developed i n  t h i s  study indicates t h a t  most natural  channels of 

streams i n  the study area generally range from shallow poorly 

defined watercourses t o  broad well-defined washes. The l i m i t s  of 

the overflow areas fo r  the 100-year flood, together with the l imi t s  

of the overflow areas fo r  the standard project and 50-year floods, 

a re  delineated on plates  7 t o  17, inclusive.  Other pertinent infor-  

mation on those floods i s  given i n  subsequent paragraphs. 

61. Standard project  flood .--For t h i s  study, the l imits  of 

the overflow area of the standard project flood were selected as  

the upper l imi t s  of the flood plains .  Also, delineating the l imi t s  

of the standard project flood permits a comparison of the s ize  of 

the overflow area of the standard project  flood with t h a t  of the 

100-year flood. 

62. 100-year flood.--At the request of the Flood Control 

D i s t r i c t  of Maricopa County, the 100-year flood was selected as  

the la rges t  flood t o  be used fo r  regulation purposes. 



63. Although the 100-year flood was selected as the largest 

flood to be used for regulation purposes, natural channel and flow 

conditions on Flying "E" Wash and Sols Wash require a designated 

floodway that is as wide as the limits of the 100-year flood (see 

chart of Suggested Flood Zones under subsequent subheading titled 

"Preventive Measures"). Therefore, the restrictive zones in these 

two study areas should extend from the designated floodway to the 

limits of the flood plain (i .e . , the limits of the standard project 
flood). Because bank conditions in parts of the restrictive zones 

and designated floodways of those streams require an additional 

allmance for protection against bank caving, provision shouLd be 

made for an additional 100 feet of restrictive zone or designated 

floodway landward from the banks. 

64. The 100-year flood was used as a basis for establishing 

encroachment limits ( see subsequent paragraph titled "Floodway- 

Encroachment Lines"). Where the natural channel is shallow, the 

maximum width of overflow for the 100-year flood would be as 

follows: Powder House Wash, 350 feet; Sunset Wash, 1,000 feet; 

Casandro Wash, 550 feet; Flying "E" Wash, 1,000 feet; and Sols Wash, 

2,100 feet. Where the natural channel is narrow, the maximum depth 

of overflow for the 100-year flood would be as follows: Powder 

House Wash, 4s feet; Sunset Wash, 54 feet; Casandro Wash, 3 feet; 
Flying "E" Wash, 4 feet; and Sols Wash, 8+ feet. 

, 65. 50-year flood.--The 50-year flood is delineated to permit 

a comparison of the size of the overflow area of the 50-year flood 

with that of the 100-year flood. The 50-year flood coincides with 
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encroachment l imi t s  on Powder House Wash, Sunset Wash, and Casandro 

Wash (see subsequent paragraph t i t l e d  "Floodway-Encroachment Lines"). 

66. Flood cross sections .--Typical cross sections showing the 

shape of the floodway and the depth of flow fo r  the standard project 

flood, the 100-year flood, and the 50-year flood a r e  shown on 

plates  18, 19, and 20. The cross sections were used i n  determining 

the flood l i m i t s  of those floods on Powder House Wash, Sunset Wash, 

Casandro Wash, Flying "E" Wash, and Sols Wash. For convenience i n  

reference, the locations of the cross sections a re  indicated by 

cap i t a l  l e t t e r s  i n  hexagons on a e r i a l  topographic maps of the flood 

areas (see p l s  . 7 t o  17, inclusive).  

67. Flood prof i les  .--Flood prof i les  have not been shown 

because of the dis tor t ion i n  presenting water-surface prof i les  i n  

areas - such as  those under consideration i n  t h i s  study - where 

floodflows a r e  divided and where floodflows move along a curving 

natural  channel. A delineation of the flood prof i les  would show 

only the water surface a t  the centerline of the main floodflow and 

would not show the water surface along other par ts  of the overflow 

area.  

68. The variations i n  the floodflow character is t ics  of Powder 

House Wash i l l u s t r a t e  the problems tha t  a r e  typ ica l  of most streams 

4 i n  the areas under study. In  one reach of Powder House Wash (see 

section A on p l .  18) ,  the floodwaters divide - some flow moves down 

Constellation Road, some enters a floodway t h a t  para l le l s  the l e f t  

s ide of the road, and the r e s t  overflows onto adjacent property and 

moves overland; about 900 f e e t  downstream fram the point where 

(r 
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the floodwaters divide, the flow from the road and the flow from 

the floodway unite and flow overland to the Hassayampa River. A 

water-surface profile of the elevation of the main floodflow (i .e ., 
the flow in the floodway) on Powder House Wash would have no value 

because such a profile would have no relation to the rest of the 

floodflow including the floodflow on curves. 

69. Floodway-encroachment lines .--The floodway-encroachment 

lines represent the limits of maximum occupancy or encroachment 

that can be allowed on the flood plains of streams under considera- 

tion in this study without increasing the depth of flooding more 

than 6 inches in the area immediately upstream from any floodway 

section constricted to encroachment width. Buildings and construc- 

tion in the flood plain would not necessarily have much adverse 

effect on the capacity of the natural floodway outside encroachment 

limits. Such construction could be floodproofed either by filling 

the area to raise the ground elevation or by locating tne floor 

level of buildings above the expected floodflow elevation. How- 

ever, if the floodway is constricted within encroachment limits, a 

general rise in the upstream water surface would occur with a 

resultant increase in the flood hazard to the buildings, constluc- 

tion, and adjoining prcperty. The area between the encroachment 

limits should be kept clear of further development until such time 

as flood-control improvements can be constructed to reduce floodin$. 

70. The floodway-encroachment lines coincide with the limits 

of the 100-year flood on Flying "E" Wash and Sols Wash and with the 

limits of the 50-year flood on Powder House Wash, Sunset Wash, and 



Casandro Wash (see pls. 7 to 17, inclusive). In addition, because 

bank conditions within the flood plains of Flying "E" Wash and Sols 

Wash require an allowance for protection against bank caving, 

provision for 100 feet of additional zone is required landward from 

the floodway-encroachment lines of those streams in areas where 

bank caving can occur. 

1 
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GUIDELINES FOR REDUCING FU!WRE FLOOD DAMAGES 

General 

71. The two.broad categories of methods to reduce flood dam- 

ages are corrective measures and preventive measures. Corrective 

measures are primarily the construction of dams and channel improve- 

ments. Preventive measures are primarily flood-plain-management 

methods - such as zoning ordinances that will presenre or establish 
floodways and thus provide partial protection. Flood-plain manage- 

ment is not only necessary in areas without corrective measures, 

but is also necessary after completion of corrective measures to 

preclude developments that would decrease the flood-carrying capac- 

ity of channels and floodways as well as to permit the development 

of these flood plains to the highest uses compatible with floodway 

needs. 

72. In general, flood-plain-information studies such as those 

discussed in this report are concerned with developing a basis for 

preventive measures. However, the relationship of flood-plain- 

information studies to both preventive and corrective measures is 

shown on the following chart: 



* Adapted from chart  shown i n  bibliography item No. 5 (see appen- 
dix 3 ) .  

Corrective Measures 

73. Flood control.--Flood-control works - one of the means of 

reducing flood damage - include dams, channel improvements, levees 

anu floodwalls, and upstream watershed treatment. Dams and reser- 

voirs s to re  floodwaters and release them at  ra tes  t h a t  w i l l  not 

0 cause damage. Channel improvements incluae deepening,.widening, o r  

straightening exis t ing stream channels, and constructing new chan- 

nels t o  carry floodwaters without damage. Levees and floori~ralls 

e prevent rapidly flowing floodwaters from cut t ing channels across 

adjacent land. Upstream watershed treatment reduces flooding by 

a permitting more r a i n f a l l  t o  soak i n t o  the ground. 
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74. Consideration should be given to early planning for pos- 

sible future corrective measures involving flood-control works. For 

example, if an improved channel is expected, the land required for 

rights-of-way should be resewed or acquired as soon as practicable. 

The early establishment of the alinement, the rights-of-way limits, 

and the required grades permit a better sequence of development - 
and at less cost. Once the type, size, and location of future chan- 

nel improvements are determined, minor channel improvements might 

be undertaken to reduce the hazard from small floods. The earth 

excavated during the construction of such improvements could be 

used as land fill in low areas in the restrictive zones where 

raising the ground level would provide sites suitable for building. 

75. Other corrective measures.--Among the other corrective 

measures that can be taken are (a) - flood forecasting to provide 

warning of impending floods, (b) permanent. evacuation of the flood 

plains to preclude loss of life, and (c) floodproofing of structures - 
to reduce damage from overflow. However, two of these corrective 

measures are not feasible for the Wickenburg area: Flood forecast- 

ing is not feasible because the area is subject to flash floods, 

and permanent evacuation of the flood plains is not feasible because 

extensive residential and business development has already taken . place on the flood plains of the various streams that empty into 

the Hassayampa River in and near Wickenburg. 

. 76. Corrective measures may also be possible in connection 

with programs for urban redevelopment. This concludes the discus- 

sion of those corrective measures for flood-damage reduction that 

are charted on page 34. 
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Preventive Measures 

77 General.--Preventive measures for  reducing flood damages 

require management of the  flood plain .  Flood-plain management 

involves controll ing the use of the  flood p la in  by l e g a l  and log ica l  

measures. Such management should be the means of rea l iz ing  maximum 

community benef i ts ,  taking in to  account the most prof i table  o r  

benef ic ia l  uses t o  which the flood p la in  can be put and the flood 

damages t o  which those uses would be subject .  Some uses would be 

subject  t o  very l i t t l e  damage; for  example, recreational use for  

parks and playgrounds. Pertinent information on flood-plain regula- 

t ions  and other preventive measures i s  given i n  the following para- 

graphs (see char t  on p . 34). 

fo r  use of the flood plain,  the establishment of flood-plain regula- 

t ions  may be necessary t o  accomplish the desired r e su l t s .  Flood- 

pla in  regulations a r e  established by S ta te  s t a tu t e s ,  county resolu- 

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

ordinances (including those se t t i ng  up floodway-encroachment l imi t s ) ,  

subdivision 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 

I more r e s t r i c t i v e  measures would be used where the flood hazard might 

include lo s s  of l i f e ,  property damage, o r  floodway obstruction. 

. Information on the re la t ionship of some of those regulations t o  

flood-plain zoning i n  the  Wickenburg area i s  given i n  the 
0 

following subparagraphs. 



a )  Zoning ordinances .--The most universally accepted tools (- 

used by States ,  counties, and municipali t ies to  regulate the use and 

development of land within t h e i r  p o l i t i c a l  boundaries a r e  zoning 

ordinances. Arizona has adopted S ta te  s t a tu t e s  enabline counties 

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

and ordinances. Such zoning resolutions and ordinances ( i  .e ., 
zoning laws) must be i n  the  i n t e r e s t  of promoting health,  safety,  

morals, o r  general welfare - and a re  customarily placed on referen- 

dum i n  a public e lec t ion .  Maricopa County has adopted zoning laws - 

but  not i n  regard t o  flood hazards. Flood-plain-zoning l a w s  could 

be adopted by the County because such zoning would be i n  the i n t e r e s t  

of promoting health, safety,  and general welfare. 

( b )  - Flwd-plain-zoning laws may provide for  the  establishment 

of a designated floodway but usually provide a l so  f o r  the es tabl ish-  

ment of r e s t r i c t i v e  zones i n  which the degree of r e s t r i c t i o n  would 

depend upon the flood hazard. Pertinent information about the 

establishment of a designated floodway and of r e s t r i c t i v e  zones, 

together with pertinent information about select ing the flood t o  be 

used as  the basis  f o r  flood-plain regulation, is given i n  the 

following subparagraphs. 

( 1 )  Designated floodway .--By establishing floodway- 

encroachment l i nes  (see  sketch on next page), a 

l o c a l  zoning o r  regulatory agency could prohibi t  the 

f building of permanent s t ructures  t h a t  would obstruct  

the  na tura l  flow of floodwaters within a designated 

floodway on the flood plain .  That agency would 
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SUGGESTED FLOOD ZONES 

Note.--The suggested typ ica l  flood zones shown i n  the sketch - 
a r e  considered generally applicable t o  flood plains.  
However, i n  the flood plains considered i n  t h i s  report, 
two addi t ional  conditions require flood zones based 
on conditions other than those shown i n  the sketch as  
follows : 

1. The first addi t ional  condition occurs where 
natural  channel and flow conditions require a designated 
floodway t h a t  is a s  wide a s  the limits of the flood selected 
for  flood-plain regulation ( i .e . , where the floodway- 
encroachment l i n e s  coincide with tine l i m i t s  of the flood 
selected fo r  flood-plain regulation).  Where such a condition 
occurs, the r e s t r i c t ive  zones extend from the designated flood- 
way t o  the l imi t s  of the flood p la in  ( i . e  ., the  l i m i t s  of the 
standard project flood). 

2.  The second additional condition occurs where bank 
conditions .within the flood p la in  shown i n  the sketch require 
an allowance for  protection against  bank caving. Where such a 
concition occurs, provision f o r  100 f e e t  of additional zone 
i s  necessary landward P m m  the bank. 



determine the c r i t e r i a  fo r  specif'ying the flood 

magnitude considered a s  the basis  of flood-plain 

regulation: The floodway required fo r  passage of 

the designated flood could then be determined, and 

the encroachment l i n e s  established. 

(2) Restrictive zones .--By establishing r e s t r i c t ive  

zones (see sketch on preceding page), a l oca l  

zoning o r  regulatory agency could so control the 

elevation of floors,  l and f i l l ,  s t r e e t  grades, sub- 

division drainage, and other improvements a s  t o  

permit the most effect ive use of land without undue 

r i sk  of damage from flooding. The storage of Large 

quant i t ies  of f loatable  material  should be prohib- 

i t e d  i n  the  r e s t r i c t ive  zones, because such 

material  could cause damage t o  damstream improve- 

ments, could cause obstruction t o  floodflows at 

bridges, and could resu l t  i n  widening the overflow 

area.  

(3) Selecting the designated flood.--Flood damage i n  

the flood plain can be reduced effect ively only i f  

the flood magnitude adopted i n  determining the 

width of the designated floodway i s  of infrequent 

occurrence, and only i f  the designated floodway 

resu l t s  i n  ra is ing the flood l eve l  i n  the r e s t r i c -  

t i v e  zones by l e s s  than 6 inches. For the study 

area covered i n  t h i s  report, the  Flood Control 



Dis t r i c t  of Maricopa County indicated by l e t t e r  

dated 17 October 1963 t o  the Los Angeles Di s t r i c t  

t h a t  the flood-plain area t o  be regulated should be 

of suf f ic ien t  s ize  t o  accommodate a flood with an 

occurrence frequency of about once i n  a hundred 

years. Under the c r i t e r i a  discussed on t h i s  page 

and on the three preceding pages, the width of the 

designated floodway coincides with the l imi t s  of 

the 100-year flood on Flying "E" Wash and Sols Wash - 
as  shown on the flood-area maps for  these streams 

( p l s .  ll t o  17, inclusive);  and the width of the 

designated floodway coincides with the limits of 

the 50-year flood on Powder House Wash, Sunset Wash, 

and Casandro Wash - as  shown on the flood-area maps 

f o r  these streams ( p l s .  7 t o  10, inclusive) .  

( 2 )  Subdivision regulations .--The regulation of subdivisions 

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 idea l  developments not hampered by 

nonconforming exis t ing uses. Designated floodways and r e s t r i c t ive  
, 

zones can be established by subdivision regulations i n  the same 

manner a s  with zoning ordinances. 

9 (d)  - Building codes .--Building codes could be developed t o  

provide fo r  the safety of buildings by requiring minimum elevations 

fo r  f loors  and ins ta l led  equipment, such a s  furnaces, i n  the r e s t r i c -  

t i ve  zones of the flood p la in .  
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damage could a l so  be accomplished by se t t i ng  aside flood-plain 

land for  parks and recreational areas on the basis  of the future 

needs of the c i t y  and county fo r  these uses.  Any exis t ing build- 

ings i n  those par ts  of such recreational areas tha t  a r e  within 

the designated floodway should be relocated outside the designated 

floodway. Tax adjustments could be used t o  encourage flood-plain 

use t h a t  would not add a burden on the community by increasing 

of flood damages to  service f a c i l i t i e s .  Preventive measures tha t  

could be used t o  a l e r t  ~ o t e n t i a l b u i l d e r s  t o  the threa t  of flood 

the county l and- t i t l e  record fo r  each land parcel subject t o  

flooding. This concludes the discussion of those preventive 

measures fo r  flood-damege reduction t h a t  a re  charted on page 34. 

Need for  Continuing Observation 

80. Because quantitative records of precipi ta t ion and quanti- 

t a t i ve  information on streamflow character is t ics  fo r  the Wickenburg 

area were inadequate, the flood-magnitude estimates used i n  t h i s  

report  were based on available information on precipi ta t ion and 

@ streamflow for  canparable drainage areas .  Additional precipi ta t ion 

and stream-gaging s ta t ions properly located would provide informa- 

t ion needed by engineers t o  improve the evaluation of present 

conditions and the prediction of future conditions. 



Continuing Assistance of the Corps of Engineers 

61. The technical assistance of the Corps of Engineers w i l l  

be available, upon request of the State  and loca l  governmental. 

agencies concerned, t o  in te rpre t  and explain information i n  t h i s  

report and to provide any other flood data tha t  become available 

fo r  t h e u s e  of the loca l  planning agencies. 



CONCWSIONS 

82. A poten t ia l  flood hazard ex is t s  i n  the flood plains of 

the Wickenburg area including the drainage areas of Powder House 

Wash, Sunset Wash, Casandro Wash, Flying "E" Wash, and Sols Wash; 

and flood damage has occurred i n  the area.  The hazard presents a 

special  problem i n  the downstream reaches of these f ive  streams, 

which a l l  empty i n t o  the Hassayampa River o r  Sols Wash - a major 

t r ibutary of the Hassayampa River - a t  points i n  o r  near the Town 

of Wickenburg. 

83. The study indicates t ha t  the Town of Wickenburg, which 

i s  a highly developed resort ,  is extremely vulnerable t o  damage 

from floods. In  general, the stream channels i n  and near the Town 

a r e  poorly defined and a r e  adequate to accommodate only minor flows. 

A s  a resu l t ,  floodflows i n  the Wickenburg area spread out as over- 

land flow and cause damage t o  various types of property including 

business, res ident ia l ,  railroad, Town, County, State ,  and Federal 

property. 

84. Although development has already encroached on the flood 

plains of the streams i n  the study area, the problem w i l l  become 

more acute i n  the future with the fur ther  increases i n  population 

and development t h a t  a re  expected t o  take place. Preventive 
1 

measures should be taken a s  soon as possible t o  f o r e s t a l l  any 

further encroachment t h a t  might lessen the flood-carrying 
4 

capacity of the floodways. 

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

fac tua l  basis  fo r  l oca l  governmental agencies i n  formulating 

w 
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appropriate regulations and measures to control development in the 

flood plains of the Wickenburg area - and to provide information 
for the guidance of real-estate developers or private individuals 

in acquiring or developing land in these flood plains. 

Colonel, Corps of Engineers 
District Engineer 
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APPENDIX 1 - AUTHORIZATION 
FmD-PLAIN-INFORMATION STUDY 

FOR 
MARICOPA COUNTY, ARIZONA 

VOLUME IV 
WICKENBURG REPORT 

1. Scope.--This appendix presents supplemental material on 
(a) the congressional authorization providing authority for the U.S. 
Army Corps of Engineers to conduct flood-plain-information studies 
and (b) the Maricopa County resolutions requesting the Corps to 
make such studies in Maricopa County and providing assurances that 
information in the completed report will be disseminated and 
publicized. 

I, 
2. Congressional authorization.--This report is prepared 

pursuant to act of Congress, Public Law 86-645, Eighty-sixth 
Congress, approved 14 July 1960, which reads in part as follows: 

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

b 

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

* * * * * * * 
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3. Msricopa County resolutions.--The Board of Supervisors of 
Maricopa County and the Board of Directors of the Flood Control 
District of Maricopa County adopted resolutions on 26 September 
1960 and ll December 1961. 

4. In the resolution of 26 September 1960, Maricopa County 
requested that the U.S. Army Corps of Engineers make a flood-plain- 
information study for Maricopa County. The resolution reads as 
folLows : 

R E S O L U T I O N  

WHEREAS, the Flood Control District of Maricopa County 
is charged with responsibility for preparation of a compre- 
hensive program of flood control within the county, and 

WHEREAS, information on floods and flood damages, 
including identification of areas subject to inundation by 
floods of various frequencies, criteria for guidance in the 
use of flood plain areas and engineering advice for use in 
planning to ameliorate flood hazard are essential to the 
preparation of a comprehensive program of flood control, and 

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

NOW, THEREFORE, BE IT RESOLVED by the Board of Super- 
visors of Maricopa County and the Board of Directors of the 
Flood Control District of Maricopa County that the Corps of 
Engineers is requested to provide the assistance which it 
is authorized to furnish by the above cited Act, and 

BE IT FWtTHERMORE RESOLVED that the Flood Control 
District of Maricopa County will assist the Corps of 
Engineers in obtaining basic hydrologic and topographic 
data required for its studies and 

BE IT FUFtlTERMORE RESOLVED that the County of Maricopa 
and the Flood Control District of Maricopa County intend to 
use the information provided for the purpose of developing 

L 

I, 
flood plain zoning plans and a comprehensive program of 
flood control and 

BE IT FURTHERMORE RESOLVED that information and assist- 
% ance will be furntshed municipalities within the county for 

their use in implementing such flood plain zoning plans as 

8 
may be recommended within their boundaries. 
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BE IT FURTHERMORE RESOLVED, that this resolution be 
entered on the minu%es of the Board of Supervisors of 
Maricopa County and the Board of Directors of the Flood 
Control District of Maricopa County. 

Passed and approved this 26 day of Sept . , 1960. 
/s/ Ruth A. O'Neil /s/ Ruth A. O'Neil 
Chainnan of the Board Chainuan of the Board 
of Supervisors of of Directors of the 
Maricopa County Flood Control District 

of Maricopi County 
AITEST : 
/s/ Rhea Averill 
Clerk of the Board 

5 .  In the resolution of 11 December 1961, Maricopa County 
added more specific assurances that the flood-plain information 
report will be made available to all interested organizations and 
individuals and that the availability of the report will be 
adequately publicized. The resolution reads as follows: 

R E S O L U T I O N  

W H E W ,  the Flood Control District of Maricopa County 
is charged with responsibility for preparation of a compre- 
hensive program of flood control within the county, and 

W H E W ,  infomation on floods and flood damages, in- 
cluding identification of areas subject to inundation by 
floods of various frequencies, criteria for guidance in the 
use of flood plain areas and engineering advice for use in 
planning to ameliorate flood hazard are essential to the 
preparation of a comprehensive program of flood control, and 

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

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

# County, Arizona, in accordance with the application of the 
Maricopa County Flood Control District dated July 26, 1960; 
project allocations covering Indian Bend Wash, Cave Creek, 

* Skunk Creek, New River, Agua Fria River and Wickenburg area, 
and 

WHEREAS, the United States Army Corps of Engineers 
require certain assurances from the Maricopa County Flood 
Control District before work can be initiated 
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NOW, THEREFORE, BE I T  RESOLVED by the Board of 
Supervisors of Maricopa County and the Board of 
Directors of the Flood Control D i s t r i c t  of Maricopa 
County tha t  the applicant w i l l  publicize the information 
report i n  the community and area concerned, and make 
copies available fo r  use o r  inspection by responsible 
interested par t ies  and individuals, and 

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

BE IT 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, and tha t  the 
Chief Engineer and General Manager of sa id  Flood Control 
D i s t r i c t  be and he is hereby directed t o  forward a 
ce r t i f i ed  copy of t h i s  resolution t o  the Dis t r i c t  
Engineer, U.S. Army Engineer Dis t r ic t ,  Los Angeles, 
Corps of Engineers, P.O. Box 17277 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 Chairman of the Board of 
Supervisors of Maricopa Directors of the Flood 
County Control Dis t r ic t  of 

Maricopa County 

ATTEST : APPROVED : 

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

by is/ Charles W. Miller 
Charles W .  Miller 
County Manager 



APPENDIX 2 - GLOSSARY OF SELECTED TERMS 

FLOOD-PLAIN-INFORMATION STUDY 
FOR 

MARICOPA COUNTY, ARIZONA 

VOLUME Iv 
WICKENBURG REPORT 

The def ini t ions i n  t h i s  appenax are  provided fo r  consistency 
of use i n  flood-plain-information studies and for  c la r i f ica t ion  of 
terms for  nontechnical readers. The definit ions a re  based on 
definit ions of terms i n  general technical usage. 

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

CUBIC FEET PER SECOND ( c . f  .s .) - A measure of the magnitude of 
streamflow ( i .e . ,  the  number of cubic f e e t  of water passing a 
point each second). 

DESIGNATED FLOODWAY - The channel of a stream and t h a t  par t  of the 
adjoining flood p la in  designated by a regulatory agency t o  
reasonably provide fo r  passage of a selected flood. (see a l so  
def in i t ion  of " floodway ." ) 

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

FLOOD FREQUENCY - The frequency of occurrence of a f l w d  of some 
s t a t ed  magnitude i n  terms' of years.  Based on s t a t i s t i c a l  

i analysis of past  flood records, a determination may be made of 
# the probable number of times t h a t  a f l w d  of some s ta ted  magni- 

tude w i l l  be equaled o r  exceeded during some future period of 
time, say 100 years.  A 25-year flood with a magnitude of 8,000 

c cubic f e e t  per second i s  a flood t h a t  during a 100-year period 
probably w i l l  be equaled o r  exceeded four times. The term 
"25-year flood" does not mean t h a t  such a flood can occur only 
once i n  25 years and t h a t  once it occurs the flood w i l l  not 
happen again f o r  another 25 years.  Because floods occur randomly, 
they may be grouped o r  spread out unevenly with respect t o  time. * 
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FLOOD PEAK - The maximum instantaneous discharge of a flood at a 
given location. The discharge generally is expressed in cubic 

2 
feet per second. 

FLOOD PWN - The relatively flat area or lowlands adjoining the 
channel of a stream or watercourse and subject to overflow by 
floodwaters. 

a 

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

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

FLOORPROOFING - Measures taken to render structures, property, 
and landa less vulnerable to flood losses. 

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

FLOODWAY-ENCROACHMEW LINES - Those lateral lines along streams 
that mark the limits of the designated floodway. (see also 
definition of "designated floodway.") No structure or fill 
may be placed in the area between these lines without reducing 
the flood-carrying capacity of that floodway. The locations 
of the lines should be such that the floodway between the 
lines will accommodate a designated floodflow except for minor 

a overflow into the restrictive zone. 

GAGLVG STATION - A facility on a stream or reservoir where 
systematic observations of stage (water-surface level) or 

5 discharge are made. 

PRECIPITATION STATION - A facility where systematic observations 
of depth of rainfall are made. 
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RESTRICTIYE ZONE - That part of the floodway within the overflow 
limits of a selected flood and outside the designated floodwa~r. 
(see also definitions of "floodway" and "designated floodway.") 

A The restrictive zone is established by a zoning ordinance for 
the purpose of reducing the flood hazard to life and property 
by regulating developnent within the zone. (See also defini- 
tion of "zoning ordinance. " ) 

J ST- PROJECT FLOOD - A flood that would result from a storm 
with the most severe flood-producing rainfall pattern of any 
storm that is considered reasonably characteristic of the 
region in which the drainage area is located, giving considera- 
tion to the runoff characteristics of the drainage area and 
excluding extremely rare combinations of meteorologic and 
hydrologic conditions. Such a flood provides a reasonable 
upper limit to be considered in designing flood-control 
improvements. 

ZONING ORDINANCE - An ordinance adopted by a local governing body, 
with authority from a State zoning enabling law, which under the 
police power divides an entire local governmental area into 
districts and - within each district - regulates the use of 
land; the height, bulk, type, and use of buildings or other 
structures; and the density of population. 

6 
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