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14ATERSHED WORK PLAN AGREEKICT 

I Between the 

I 
FLOOD CONTROL DISTRICT OF NICOPA COUNTY 

TRIANGLE NATURAL RESOURCE CONSERVATION DISTRICT 

I W ICKENBURG NATURAL RESOURCE CONSERVATION Dl STR ICT 

YAVAPAI COUNTY BOARD OF SUPERVISORS 

I TOWN OF WICKENBURG 

(Hereinafter referred to as the Sponsoring Local Organization) 

I State of Arizona 

I and the 

Soil Conservation Service 

I 
United States Department of Agriculture 
(Hereinafter referred to as the Service) 

I Whereas, application has heretofore been made to the Secretary of 
Agriculture by the Sponsoring Local Organization for assistance in pre- 
paring a plan for works of improvement for the Wickenburg Watershed, 

I State of Arizona, under the authority of the Watershed Protection and 
Flood Prevention Act (Public Law 566, 83rd Congress; 68 Stat. 666) as 
amended; and 

I Whereas, the responsibility for administration of the Watershed 
Protection and Flood Prevention Act, as amended, has been assigned by 
the Secretary of Agriculture to the Service; and 

1 Whereas, there has been developed through the cooperative efforts 
of the Sponsoring Local Organization and the Service a mutually satis- 

.I factory plan for works of improvement for the Wickenburg Watershed, 
State of Arizona, hereinafter referred to as the watershed work plan, 
which plan is annexed to and made a part of this agreement; 

I Now, therefore, in view of the foregoing considerations, the 
Sponsoring Local Organization and the Secretary of Agriculture, 
through the Service, hereby agree on the watershed work plan, and 

I further agree that the works of improvement as set forth in said plan 
can be installed in about four years. 

I 
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I 
It is mutually agreed that in installing and operating and main- 

taining the works of improvement substantially in accordance with the 
I 

terms, conditions, and stipulations provided for in the watershed work 
plan: 

1. The Flood Control District of Maricopa County will acquire, 

I 
with other than P. L. 566 funds, such land rights as will be 
needed in connection with the works of improvement. (Esti- 
mated cost $57,560,) 

I 
2 .  The Flood Control District of Maricopa County assures that 

comparable replacement dwellings will be available for indi- 
I 

viduals and persons displaced from dwellings and will provide 
relocation assistance advisory services and relocation assis- 
tance, make the relocation payments to displaced persons, and 
otherwise comply with the real property acquisition policies 

I 
contained in the Uniform Relocation Assistance and Real Prop- 
erty Acquisition Policies Act of 1970 (Public Law 91-646, 84 
Stat. 1894) effective as of January 2, 1971, and the Regula- 

I 
tions issued by the Secretary of Agriculture pursuant thereto. 
The costs of relocation payments will be shared by the Flood 
Control District of Maricopa County and the Service as follows: 

I 
Sponsoring Estimated 
Local Relocation 
Organization Service Payment Costs 

I 
(percent) (percent) (dollars) 

Relocation 

I 
Payments 32.9 67.1 0 - 1 / 

11 1nveoLLgaLLan h a  d i s d o n e d  t h a t  u n d a  pheAevLt conditiavzn - 

I 
t h e  pxo jec t  meanwes uliee n o t  nu& i n  t h e  dApLacement 
0 6  any p m o n ,  bunineon, ah d u h m  opehat ian. Hawevu, i d  
h&ocatianA become neCf?5.AuhIj, ~ & o c U X ~ O ~  paymeniA Mliee be 
cant-nhmed in accahdance iclith t h e  pucentageo nhown. 

I 
3.  The Flood Control District of Maricopa County will acquire or 

provide assurance that landowners or water users have acquired 

I 
such water rights pursuant to State law as may be needed in 
the installation and operation of the works of improvement. I 

4. The total construction cost of the structural measures will be 
borne by the Service. (Estimated cost $230,580.) 

5. The cost of installing land treatment measures on 500 acres 

I 
needing critical area treatment will be shared between the 
Service and the Triangle and Wickenburg Natural Resource 
Conservation Districts, with the Service paying 80 percent 

I 
and the Natural Resource Conservation Districts paying 20 
percent. (Estimated cost is $48,000 and $12,000, respectively.) 
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I 
I 6 .  The total engineering services cost will be borne by the 

Service. (Estimated cost $46,110. ) 

I 7. The Sponsoring Local Organization and the Service will each 
bear the cost of Project Administration which it incurs, 

I 
estimated to be $3,870 and $23,060, respectively. 

8. The Wickenburg Natural Resource Conservation District will 
obtain agreements from owners of not less than 50 percent 

I of the land above each reservoir and floodwater retarding 
structure that they will cary out conservation farm or 
ranch plans on their land. 

I 9. The Triangle and Wickenburg Natural Resource Conservation 
Districts will provide assistance to landowners and operators 

I 
to assure the installation of the laird treatment measures 
shown in the watershed work plan. 

10. The Triangle and Wickenburg Natural Resource Conservation 

I Districts will encourage landowners and operators to operate 
and maintain the land treatment measures for the protection 
and improvement of the watershed. 

I 11, The Flood Control District of Maricopa County will be respon- 
sible for the operation and maintenance of the structural works 

I 
of improvement by actually performing the work or arranging 
for such work in accordance with agreements to be entered into 
prior to issuing invitations to bid for construction work. 

I 12. The costs shown in this agreement represent preliminary esti- 
mates. In finally determining the costs to be borne by the 
parties hereto, the actual costs incurred in the installation 

I of works of improvement will be used. 

13. This agreement is not a fund obligating document. Financial 

I 
and other assistance to be furnished by the Service in carry- 
ing out the watershed work plan is contingent on the availa- 
bility of appropriations for this purpose. A separate agree- 
ment will be entered into between the Service and the Sponsor- 

I ing Local Organization before either party initiates work 
involving funds of the other party. Such agreement will set 
forth in detail the financial and working agreements and 

I other conditions that are applicable to the specific works 
of improvement. 

t 

I 14. The watershed work plan may be amended or revised, and this 
agreement may be modified or terminated only by mutual agree- 
ment of the parties hereto except for cause. The Service may 

I 
terminate financial and other assistance in whole, or in part, 

I 
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I 

at any time whenever it is determined that the Sponsoring 
Local Organization has failed to comply with the conditions of 

I 
this agreement. The Service shall promptly notify the Sponsor- 
ing Local Organization in writing of the determination and the 
reasons for the termination, together with the effective date. 

I 
Payments made to the Sponsoring Local Organization or recover- 
ies by the Service under projects terminated for cause shall 
be in accord with the legal rights and liabilities of the 

I 
parties. 

15. No member of or delegate to Congress, or resident commissioner, 
shall be admitted to any share or part of this agreement, or 

I 
to any benefit that may arise therefrom; but this provision 
shall not be construed to extend to this agreement if made 
with a corporation for its general benefit. 

I 
16. The program conducted will be in compliance with all require- 

ments respecting nondiscrimination as contained in the Civil 
I 

Rights Act of 1964 and the regulations of the Secretary of 
Agriculture (7 C.F.R. 15.1-15.12), which provide that no 
person in the United States shall, on the grounds of race, 
color, or national origin, be excluded from participation in, 

I 
be denied the benefits of, or be subjected to discrimination 
under any activity receiving federal financial assistance. I 

17. This agreement will not become effective until the Service has 
issued a notification of approval and authorizes assistance. 1 

Flood Corltrol District of Maricopa County 
I 

The signing of this agreement was authorized by a resolution of the 
governing body of the Flood Control District of Maricopa County 
adopted at a meeting held on 

I 

Title 
(Secretary) 

Address 

I 
Address 

Zip Code Zip Code 

I 

Date Date 

I 
I 
I 
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Triangle Natural Resource Conservation District 

The signingpf this agreement was authorized by a resolution of the 
governing body of the Triangle Natural Resource Conservation District 
adopted at a meeting held on 

- Title 

Address Address 

Date Date 

The signing of this agreement was authorized by a resolution of the 
governing body of the Wickenburg Natural Resource Conservation 

I 
District adopted at a meeting held on 

BY 

I Title 
(Secretary) 

I 
Address 

Zip Code Zip Code 

Date 

The signing of this agreement was authorized by a resolution of the 
governing body of the Yavapai County Board of Supervisors adopted 

I at a meeting held on- 

R*T 

I Title 
(Sprretarv) 
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I WILKENBURG WATERSHED 

Watershed Work Plan 

I l a  

December 1974 

I 
SUMMARY OF PLAN 

I The Wickenburg Watershed is located in west central Arizona, in 
Maricopa and Yavapai Counties. The watershed contains 100,000 acres 
and includes the towns of Wickenburg and Congress. 

I The sponsoring local organizations for the watershed are the Flood 
Control District of Maricopa County, Triangle Natural Resource Conser- 

I vation District, Wickenburg Natural Resource Conservation District, 
Yavapai County Board of Supervisors, and the town of Wickenburg. Tech- 
nical assistance in the preparation of the work plan was provided by 

I 
the Soil Conservation Service of the United States Department of 
Agriculture. Others who provided data considered in preparation of the 
work plan are: The Arizona Game and Fish Department, and within the 
United States Department of Interior, the Bureau of Sport Fisheries and 

I Wildlife, and the Bureau of Land Management. 

The principal watershed problems are floodwater and sediment dam- 

I age to residential and commercial properties in the town of Wickenburg. 
These damages are primarily caused by storm runoff in three local 
drainages, Sunset-Sunnycove Wash, Casandro Wash, and Sols Wash. 

I The proposed works of improvement include land treatment measures 
which will be installed throughout the 100,000-acre watershed and 
structural measures which will control the runoff from 1,250 acres of 

I the watershed identified as Sunset-Sunnycove Wash. The structural 
measures will result in preventing flooding on approximately 59 acres 
of land now subject to flooding by the once in 100-year flood and will 

I reduce the depth of flooding on an additional 10 acres of land located 
in this flood plain. It is estimated that 74 homes now subject to 
flooding will be protected from flooding by the project. 

I The proposed land treatment measures include: proper grazing use, 
pasture and hayland planting, pasture and hayland management, irriga- 
ion water management, waterspreading systems, and brush control. Land 

I treatment will reduce sediment damage while increasing vegetative cover 
in the watershed. The land treatment will have very little effect on 
the size of the flood peaks during infrequent storm events. This is 

I 
the only program proposed in this plan that will affect the problems 
on Casandro Wash and Sols Wash. 

I i 



-Summary- 
I 

The proposed structural measures consist of constructing two 
floodwater retarding structures with buried pipe outlets designed to 

I 
control runoff from a storm that is expected to occur once in 100 years 
on Sunset-Sunnycove Wash. It is estimated that the construction of the 
proposed programs on Sunset-Sunnycove Wash will result in reducing the 

I 
average annual floodwater and sediment damages from $37,020 to $1,270 
for this evaluation reach. 1 

Structural works of improvement to reduce flooding on Casandro 
Wash and Sols Wash were inv&stigated but could not be economically 
justified. 

I 
The construction of the floodwater retarding structures and buried 

pipe outlets will require light clearing of native vegetation on approx- 
imately 15 acres. Studies show that no endangered species of vegetation 

I 
exist in the area to be disturbed. The entire disturbed area, including 
the earth embankments, will be revegetated following the construction. 
The installation of the outlet pipeline will result in minor disturbance 
of native vegetation since it follows the city streets for much of its 

I 
route. Contractors will be required to comply with existing strict 
guidelines for minimizing soil erosion and water and air pollution 
during construction. 

I 
No archeological or historical material has been Identified in 

areas to be disturbed. The Soil Conservation Service will keep the 
I 

National Park Service advised of the progress of this project in order 
that archeological or historical material exposed by construction, if 
any, may be salvaged. 

I 
The installation period of the proposed project is four years. 

The total project cost of $553,560 will be borne by Public Law 566 and 
other funds as shown below: 

I 
Project Costs (Dollars) 

Item P.L. 566 Funds Other Funds Total 
I 

Land Treatment Measures 11 $ 71,510 - $120,870 $192,380 

Structural Measures - 
I 

Flood Prevention 299,750 61,430 361,180 

TOTAL $371,260 $182,300 $553,560 

I 
I/ Induden Zhe 60Uawing: ZechnLcd mhh.tance cant 0 6  $16,000 doh - 

accdemked had? hUkVeyh i n  ,%~~Lcopa County pohtion ud Zke loaten- 
I 

hhed; addition& technic& a6hhtance cohh 604 i n n f a a t i o n  0 6  
accdwated  &and Rtleatment ph,tLogham [enLhcLted 20 be $7,5101; 80 
pwcent 06 Zhe cohZ 06 i v m u n g  land Lheatment an 500 achU 
needing chitic& atLea Lheatment. [ C a n t  enfimated .to be $48,000.) 

I 
I 
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Land treatment measures in the watershed will be applied and main- 
tained by the landowners and operators of the land in the Wickenburg 
Natural Resource Conservation District and the Triangle Natural Resource 
Conservation District. The Flood Control District of Maricopa County 
will construct, operate, and maintain the structural works of improve- 
ment. Operation and maintenance agreements will be executed between 
the responsible agencies and the Soil Conservation Service prior to 
tssuing invitations to bid. Total average annual operation and main- 
tenance cost attributed to structural measures are estimated to be 
$1,160. 

The estimated average annual benefits and cost of the proposed 
structural measures are $35,570 and $21,120 respectively. The ratio 
of benefits to costs is 1.7:l.O. 
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WATERSHED RESOURCES - E N V I R O M A L  SETTING 

I PHYSICAL DATA 

I Wickenburg Watershed is in west central Arizona in Maricopa and 
Yavapai Counties between the Vulture and Date Creek Mountains. That 
part of-the watershed within Maricopa County is in the Wickenburg 

I NRCD, and that part within,Yavapai County is in the Triangle NRCD. The 
100,000 acre watershed is within the Gila Water Resource Subregion of 
the Lower Colorado Region. The Lower Colorado Region includes the 

I 
State of Arizona and parts of Nevada, Utah, and New Mexico. The Gila 
River, the largest surface water system in the Region, rises in western 
New Mexico and flowsgenerally west through Arizona to the Colorado 
River at Yuma. The largest tributary to the Gila is the Salt River 

I which provides water for the Region's largest population center, 
Phoenix, Arizona. Other principal tributaries are the San Pedro and 
the Santa Cruz Rivers in the south, and the Agua Fria and the Hassayampa 

I Rivers in the north. 

The physical characteristics of the Region vary from the broad 

I 
open expanses of the Sonoran Desert to high rugged mountains. Within 
the Gila Subregion, there are the principal irrigated desert valleys 
of Arizona and high mountain areas offering a variety of crop-produc- 
ing climates. The abundant sunshine and mild winter temperatures give 

I rise to a large winter tourist industry. Much of this activity is 
concentrated around Phoenix and Tucson, Arizona, but smaller outlying 
communities also attract winter visitors. 

I Wickenburg, Arizona is nationally known as a community of beauti- 
ful weather and exciting history. It is advertised as the "Dude Ranch" 

I 
capital of the world. The area was known for several spectacular gold 
strikes. The Vulture Mine was the fourth of the gold bonanzas to be 
discovered in the area and was the richest find. One of the men to 
share in this strike was Henry Wickenburg. Wickenburg's discovery 

r I gave rise to the birth of the town bearing his name. Wickenburg 
located his town on the banks of the Hassayampa River where water was 
available to use in mining operations. The town grew as the nearby 

I mines prospered; but in 1890, a major flood on the Hassayampa River, 
primarily due to the failure of Walnut Grove Dam located 18 miles up- 
stream, wiped out essentially all development on the flood plain. 

I 
Eighty-four lives were lost. The town was gradually re-established on 
higher ground, primarily on the west bank of the river. The Wickenburg 
Watershed includes all of the drainages (in Arizona called washes) that 
flow through the town from the north and west. 

1 Wickenburg, the principal town in the watershed with a population 
of 2,375, is located at 33O58' latitude and 11Z044' longitude. The 

, I unincorporated community of Congress is located in the watershed about 
16 miles north of Wickenburg. The total population of the watershed 

I 1 .  



-Environmental Setting- 

is 2,550, with about 75 people living outside of the communities of 
Congress and Wickenburg. Many people living in these communities own 
or manage rangelands in the watershed. 

The watershed can be divided into two physiographic units char- 
acterized by particular combinations or patterns of topography, soils, 
climate, water resources, land use, and vegetative cover. A hills 
unit and a plains unit exist in this watershed as shown on the Land 
Status Map. 

The hills unit, 12.1 percent (12,140 acres) of the watershed, is 
primarily hills and mountains with slopes ranging from 10 percent to 
75 percent. Geologically the unit consists of Quaternary basalt, 
Cretaceous andesite, and Precambrian granite. Dominant soils of the 
unit are of the Cellar Series which are shallow to rock. However, on 
the lower slopes of the hills and in small concave depressions, the 
soils may be moderately deep to deep. Surface textures are usually 
coarse loamy sand or sandy loam. Gravel, stones, and rock outcrops 
are common throughout this unit. The soils, land capability class 
VIIs, generally have a severe root limitation that makes them unsuited 
for cultivation and restricts their use to grazing and wildlife. 

The shrubs in the hills unit include palo verde, range ratany, 
broom snakeweed, fairy-duster, Mormon tea and palo christi. Cacti 
include primarily saguaro, prickly pear, and cholla. Principal 
grasses are desert needlegrama, bush muhly, cottontop, big galleta, 
perennial three-awns, and six-weeks grama. The dominant plant species 
are palo verde, cholla, and big galleta. The ground cover is esti- 
mated at 13 percent if annuals are included. 

The plains unit makes up 87.9 percent (87,860 acres) of the water- 
shed and is primarily alluvial fans with some log hills. Geologically, 
the unit consists of Quarternary gravel, sand, and silt; Quaternary- 
Tertiary deposits of loosely to firmly consolidated gravel, sand, and 
silt containing local clay and gypsum; and some interbedded basalt 
flows and felsic tuff beds. Soils in this unit are formed from 
materials washed down from higher country, and are of the Continental, 
Whittock, and Cave Series. They are shallow to deep, have medium to 
coarse textured surfaces, and in many of the broad gently sloping 
areas have reddish clay loam or sandy clay loam subsoils. Many also 
have pronounced zones of lime accumulation which locally may be firmly 
cemented. The younger soils on the alluvial fans and flood plains are 
deep, often stratified, and range in texture from coarse sand to fine 
sandy loam or loam throughout their depth. Slopes in the unit are 
usually less than 3 percent. However, on the short breaks adjacent 
to streams that have cut into old valley fill materials, slopes may be 
as great as 10 percent. 

Severe erosion is occurring in many small areas throughout the 
plains unit. Erosion rate.s in these areas exceed three acre-feet per 
square mile per year. 

2 ,  
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-Environmental Setting- 

I The predominant land capability class in the plains unit is class 

I 
VIIc. This classification results from climatic and root limitations. 
The area presently irrigated is land capability class 11s and 111s. By 
supplying water, the climatic limitations of the class VIIc is altered 
to the point where crops can be raised..on the land with some rescric- 

I tions on types of plants. 

The plains unit shrubs are creosote bush, mesquite, shrubby buck- 

I wheat, white bursage, and.brittlebush. Cacti are the prickly pear and 
cholla. Grasses include fluff grass, needlegrama, bush muhly, big 
galleta, and six-weeks grama. The dominant plant species is creosote 

I 
bush with some big galleta in the flatter bottom areas and mesquite 
along the washes. The-.;ground cover i~ estimated to average 16percent. 

Range site inventories,. covering 87,670 acres of the 93,610 acres 

I of rangeland in the watershed, show.that none of the range is in excel- 
lent condition, about 15 percent is--in good condition, 45 percent is in 
fair condition, and about 40 percent is in poor condition. T h e  major- 

I ity of the poor condition range is located in the area designated as 
the range site - Loam Upland. 

I 
The watershed elevation ranges from 2,070 feet at Wickenburg to 

4,500 feet above mean sea-level in the Date Creek Mountains. near the 
town of Congress. The average annual temperature at Wickenburg is 
64.7O with a mean minimum of 46O and a mean maximum of 82.2O. The 

I average growing season is 226 days. 

The average annual precipitation at Wickenburg is 11 inches. 

I Annual rainfall is usuallyabout equally distributed between the 
winter months of November, December, January, and February, and the 
summer months of July, August, and.Sep.tember. Daily precipitation of 

I 
over three inches has been recorded, The area is characterized by 
high intensity-short duration thunderstorms during the-summer months. 
These thunderstorms normally.cover less than 100 square miles, and 
the intensity of rainfall can-exceed one inch in one hour. The 

I winter precipitation normally comes from general rain and usually has 
a much lower intensity than the summer rains. Snowfall is generally 
limited to trace amounts. 

I The present land use in the watershed is 93,610 acres (93.6 
percent) rangeland, 100 acres (0.1 percent) pastureland, and 6,290 

I 
acres (6.3 percent) of urban and built-up land. Included in the urban 
and built-up land are the airport and roads. 

Known mineral resources within the Wickenburg Watershed include : 

I iron, titanium, silver, copper, gold and lead. At the present time, 
there are no mining operations being conducted in the watershed. 

I There is *-potential for limited development of ground water 
resources within the watershed. Currently the domestic water for the 

I 3 



-Environmental Setting- 
I 

town of Wickenburg and the irrigation water for the pastureland near 
town are supplied by wells. In addition, several small livestock wells 

I 
have been drilled in the upper watershed. Based on available data, 
there appears to be a potential for the development of additional wells 
in the plalns unit capable of producing from 10 to 500 gallons per 

I 
minute. Well production in the hills unit might be expected to range 
from 0 to 50 gallons per minute. The ground water in the area is gen- 
erally suitable for municipal use with a minimum of treatment. The 

I 
only surface water impoundments in the watershed are those stockwater 
ponds constructed by ranchers. There are no perennial streams in the 
watershed. 

I 
The drainage pattern in the watershed consists primarily of Sols 

Wash and its tributaries which include Casandro Wash. Sols Wash is 
a tributary to the Hassayampa River. A smaller tributary to the 

I 
Hassayampa River, Sunset Wash, and its tributary Sunnycove Wash, 
drains the eastern part of the watershed. 1 

Sols Wash originates in the Date Creek Mountains in the northern 
part of the watershed. There the wash f+ows in an unmodified, well 
defined natural channel with ephemeral flow (Type NE). 11 As the wash 
flows south, it enters the alluvial fan of the plains unit. 

I 
lThe;Ee the channel has at best a poorly defined channel (Type OE). - 

course of the wash changes from one period of flow to the next. The 
wash leaves the alluvial fan about 15 miles northwest of Wickenburg 

I 
and again becomes well defined (Type NE). As the channel passes 
through Wickenburg, it has been modified by man at various locations 

11 in an attempt to prevent flooding of the developed areas (Type ME). - 
I 

Casandro Wash originates near the Vulture Mine Road west of 
Wickenburg and south of U. S. High ay 60. It flows northeasterly in 

17 a well defined channel (Type NE) - to Highway 60, where it enters 

I 
Wickenburg, then into two subdivions located above the Atchison, 
Topeka, and Santa Fe Railroad. In the area f the subdivisions, the 

19 channel has been modified by man (Type ME) - to direct the flows into 
I 

a constructed channel for a short distance and then down Mohave Street. 
The wash passes under the railroad and enters Sols Wash about 500 feet 
northeast of the tracts. 

I 

I /  SCS chAbi6ication 06 the  bZ~~e.am c h n &  pdoh i o  any ph0jed - 
activLty. 

I 
TYPE N E  - An uwnodi6ied, we&? dedined n m  channel oh bLktneam 

wkich 6Lolw o n l y  &g petLiods 06 bw~bace m o 6 6 ,  
oihem&e &y. 

I 
TYPE OE - None ok p/ractic&y no de6.ined channel whue 6Lolw occa  

o n l y  d d n g  p h o d s  06 bwL6aCt mno66, othenwise dhg.  
TYPE ME - Manmade di tch ok pheVioUbLg modidid channel whue 6lolw 

I 
occun only d d n g  p d o d s  06  bu&ace hun066, oihuuxhe 
&Y. 
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Sunset and Sunnycove Washes originate southwest of Wickenburg. 

I 
Sunset Wash has its origin near the Vulture Mine Road two miles south- 
west of Wickenburg. It flows northeast through a small tract of homes 
in a well defined natural channel (Type NE) until it reaches the 
Sunset Drive area. Here the channel has been moved to one side of the 

I valley by man to allow the construction of homes (Type ME). After the 
channel.passes the homes, it flows d0wn.a street to its junction with 
Sunnycove Wash. Sunnycove.Wash originates in the foothills of the 

I Vulture Mountains three miles southwest of its junction with Sunset 
Wash. The channel in these upper reaches is a well defined natural 
channel (Type NE). Below the confluence of Sunset and Sunnycove Washes 
the channel has been modified by man (Type ME) as homes were built on. 

I the flood plain ... The modified channel from the cpnfluence to where the 
wash enters the Fisher and Maguire Addition subdivisions is well de- 
fined but has quite limited capacity. 

In the subdivision the channel is the paved Sylvan Street until 
it reaches the AT&SF Railroad. Between the railroad and the Hassayampa 

I River a channel has been constructed and diked to reduce flood damages 
to the agricultural land in the Hassayampa River flood plain. 

I 
The quality of surface waters in the watershed has not been class- 

iffed by the Arizona Health Department. It is estimated that the run- 
off carried by these ephemeral washes contains from 350 to 700 mg/l 
dissolved solids, composed primarily of calcium and magnesium carbonate- 

I bicarbonate, with an average suspended sediment concentration of about 
20,000 mg/l. 

I No wetlands are located in the watershed. 

I 
E C W I I C  DATA 

The land ownership within the Wickenburg Watershed is as follows: 
private land, 25,665 acres; state land, 70,335 acres; and federal lands, 

I' 4,000 acres. Local public land, included in the private land figures, 
includes a city park in Wickenburg and the Wickenburg Municipal Airport. 

I There are five farms and fifteen ranches in the watershed. The 
farms are family-owned-and-operated with an average size of 20 acres. 
The farmers all have employment off the farm to supplement their in- 

I 
come. Most of this farmland is located on the Hassayampa River flood 
plain. The land currently is used as pastureland to produce supple- 
mental feed for cattle and horses. The ranches are primarily involved 
in beef production. The average size of the ranches is 7,100 acres, 

I although 5 ranches or portions of ranches cover 74,000 acres. The 
average number of cattle grazing on the rangeland at any specific time 
is 1,100 head, Three of the ranches are also considered dude ranches. 

I' These ranches attract winter visitors to the Wickenburg area with goods 
and services provided by the town, It is estimated that these ranches can 
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-Environmental Setting- 
I 

accommodate 150 guests at a time. Only one of the working ranches and 
I 

two of the dude ranches employ one and one-half man years or more of 
outside labor. 

The privat'e land in the upper reaches of the watershed ranges in 

I 
value from $350 per acre to $800 per acre. The land on which the dude 
ranches is located has the higher per acre value. Land values in and 
near Wickenburg range from $1,000 to $1,500 per acre for land in the 

I 
flood plain and $2,000 to $2,500 per acre for the upland areas. The 
urban property values vary considerably by location. The homes along 
Casandro Wash range in value from $8,000 to $16,000, while the homes 

I 
along Sunset Drive range in value from $15,000 to $25,000. Homes below 
the confluence of Sunset and Sunnycove Washes vary in value from $8,000 
to $80,000 with the average value in this reach being $20,000. 

I 
Transportation facilities within the watershed are good. Access 

to markets is excellent because of the close proximity to the Phoenix 
metropolitan area. Limited railroad facilities in Wickenburg include 

I 
service to and from California, Phoenix, and northern Arizona. Private 
and chartered air flights can be accommodated from the Wickenburg 
Municipal Airport. 

I 
Wickenburg has a population of 2,375 within the watershed boundary, 

and 25 percent of this total is over 65 years of age, This percentage 
of people over 65 is 2 to 3 times greater than other communities in 

I 
Maricopa County. Factors that cause the high proportion of people in 

I the over 65 age group include: (1) Wickenburg is popular as a retire- 
ment community; (2) Many of the people from the area in the under 25 

I 
age group are enrolled in colleges elsewhere, or they are in the armed 
forces; and (3) A high proportion of the young people are required to 
migrate to other communities because of the lack of job opportunities 

I 
in the Wickenburg area. 

Presently, tourism, cattle ranching, and agriculture are the main 
economic activities, although an industrial park is being developed 

I 
to encourage manufacturing enterprises to locate in the town. The 
estimated labor force in Wickenburg is 950; and unemployment is 
similar to that for Maricopa County, averaging 4 percent. 

I 
Supplemental income is necessary for those persons farming within 

the watershed because of the small acreages. Other sources of income 
I 

include employment in retail establishments and tourist facilities. 

That part of the watershed within Maricopa County iq within the 
Hohokam Resource Conservation and Development project area. That part 

I 
of the watershed within Yavapai County is within the Cocopai Resource 
Conservation and Development project area. I 

I 
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-Environmental Setting- 

I ' Casandro and Sunset-Sunnycove Washes -provide good permanent habitat 
for resident populations of small mammals and birds. Gambel quail, mourn- 
ing and white-winged dove, and non-game birds, along with jack and cotton- 

i tail rabbits, ground squirrels and other small mammals provide a limited 
but.easily accessible wildlife resource for hunting and observation. 

sive grazing. The species ofwildlife are the same as those found on 
the other washes in the watershed, except that some deer are found in 
the upper drainages of this wash. 

I Several species of reptiles and amphibians including western spade- 
foot toad, leopard:frog, desert tortoise, zebra-tailed lizard, collared 

I lizard, red racer, coachwhip snake, and western diamondback rattlesnake 
are found in the watershed, No fish are located in the watershed, and 
no rare or endangered species of wildlife have been identified in the 
watershed 

RECREATIONAL RESOURCES . . .  . 

I The existing recreational resources in: the watershed include a 
city park, swimming pool, and nine-hole golf course in Wickenburg, and 
several dude ranches which provide opportunities for horseback riding,,, 

I nature trail hikes, and other recreational facilities.   he watershed 
does not contain any water-based recreation developments. The nearest 
water-based recreation area is Lake Pleasant, located approximately 
50 miles east of Wickenburg. The Alamo Dam recreation area is located 
approximately 70 miles west of Wickenburg. 

I ARCHEOLOGICAL AM) HISTORIC VALUES AM) UNIQUE SCENIC ARE& 
; Although history plays an important part in the tourist.,industry, 

there are no historical sites in the watershed that are listed in the 

I National Register of Historic Places. Field investigations by the 
Arizona Game and Fish Department..and the Bureau of Sport Fisheries and 
Wildlife did not indicate any unique scenic areas. of value for scientific 
investigations in the watershed . . 

The Prescott College Archeological Survey conducted an archeological 
survey for the project area. During the entire course of the survey, no 

I surficial indications of archeological sites were discovered. Examination 
of the banks of both.washes indicated no subsurface sites either. The 
report states: "The Wickenburg area is not well-known archaeoZogicaZly; 

I but,.based on this limited survey, it would be reasonable to assume that 
either (2)  it was not an area of intensi~e;.~prehistoric or historic 
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-Environmental Setting- 
I 

aboriginal occupation; or ( 2 )  any remains of aboriginal occupation have 
since been eroded away. The Prescott College Archaeological Survey 

I 
wishes t o  reserve the right for future inspection of any mchaeologicai! 
materials discovered during construction. With t h i s  qualification, 
archaeological clearance for the Sunnycove-Sunset D m  Si tes  and the 

I 
pipeline right-of-way i s  granted." 

The Secretary of The Interior will be notified if evidence of 
impacts on archeological resources is discovered during construction. 

I 
SOIL, WATER, AND PLAM MANAGEMEM STATUS 

Very little change in land use has occurred in the watershed during 

I 
the last 10 years. The urban population has increased about 10 percent 
with the additional land needed to provide living space for these people 
being less than 50 acres. Much of this new development has taken place 

I 
in the foot hills of Sunset Wash, Sunnycove Wash, and Casandro Wash 
drainages. People are buying 2-to-5 acre lots and building $20,000 to 
$50,000 homes on them to be used as retirement or winter homes. Most 

I 
of these homes are located on knolls or small hills and are not in a 
flood plain. Access roads are primarily graded dirt roads and are sus- 
ceptible to erosion and flood damage, 

I 
Eighteen of the twenty operators within the watershed are coopera- 

tors with either the Triangle or Wickenburg Natural Resource Conservation 
Districts and are managing eighty-eight percent of the watershed. 

I 

i The land treatment installed in the last 10 years has consisted of 

I various measures and practices as shown in Table 1A with the total invest- 

I 
ment amount to $194,000, These investments included $94,000, or 100 per- 
cent of the estimated cost of the measures for livestock water in the 
basic conservation plans, Other investments to improve the rangeland 

I 
with management practices such as proper grazing use and deferred grazing, 
and cultural treatment such as range seeding and fencing have totaled 
$37,000 or 93 percent of the estimated cost of these rangeland measures 
and practices described in the basic conservation plans. The pastureland 

I 
investments have totaled $63,000 or 74 percent of the cost of measures 
included in the basic conservation plans. It is estimated that 29,500 
acres of the watershed are adequately treated at the present time. 

I ' 

Past funding levels of the Rural Environmental Assistance Program 
of ASCS were such that most of the ranchers and farmers in the watershed 

I 
were getting a maximum of 50 percent cost sharing for the installation 
of conservation practices, The maximum amount of assistance per year 
per individual has peen limited to about $2,000. In an attempt to prop- 
erly distribute their livestock over the range, most of the ranchers 

I 
have stressed the livestock water availability more than the erosion 
problem in their expenditures for land treatment in the past 10 years. I 

I 
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WATER PND H A T E D  LAND RESOURCE PfXFUX 

LAND TREATMENT 

A major portion of the watershed is in either poor or fair range 
condition. Because of the severe desert climatic conditions, the area 
is dominated by xeric plants and supports few perennial grasses and 
forbs. Heavy use of the range by livestock has further reduced the 
amount of vegetation. 

Changes in vegetation types and amounts have been characterized 
by a reduction of perennial grasses and desirable shrubs and an in- 
crease in annual grasses and unpalatable shrubs, such as creosote bush. 
These vegetative changes have increased the already large amount of 
bare soil subject to accelerated erosion processes. Many areas of the 
watershed have critical sheet and gully erosion problems. 

Improved management of the land and vegetation with mechanical 
treatment in many areas is necessary to improve cover conditions. Eco- 
nomic return per acre on these lands is low. Most of the ranchers can- 
not afford to spend large sums of money to treat the land. 

The irrigated pastureland along the Hassayampa River is subject to 
flooding by both the Hassayampa River and the washes in the watershed. 
Most of these lands have not been treated intensively enough to assure 
the maximum production possible with efficient use of water, due to 
the flood hazard. 

FLOOIXI'ATER AND SEDIMENT W G E  

- Floodwater damage occurs frequently in the watershed. During 
periods of intense rainfall, primarily summer thunderstorms, sediment- 
laden floodwaters rush down the washes. When the flows exceed the 
limited capacities of the channels, overland flooding occurs. 

Agricultural flood damage occurs at many locations on the range- 
land and to most of the irrigated farmland in the watershed. It is 
estimated that 15 acres of the 100 acres of pastureland in the water- 
shed are susceptible to flooding by the washes in the watershed, and 
90 acres, including most of the 15 acres mentioned above, are subject 
to flooding by the Hassayampa River. 

Urban and built-up areas in the Town of Wickenburg subject to 
flooding by the washes in the watershed amount to 162 acres with about 
10 acres of this land also being subject to flooding by the Hassayampa 
River. 



-Problems- 
I 

It is estimated that oberland flooding occurs on the Sunset- 
Sunnycove Wash and Casandro Wash areas once every four years and 

I 
on Sols Wash about once every 10 years. I 
Sunset-Sunnycove Wash Reach 

The 100-year flood plain in the Sunset-Sunnycove evaluation reach 
includes 69 acres of land. A breakdown of the land susceptible to 

I 
flooding shows 37 acres of developed urban land, 10 acres of irrigated 
pastureland, 8 acres of channels, and 14 acres of undeveloped urban 
land of which 4 acres are projected for future housing. All of this 

I 
land is inside the city limits of Wickenburg. The existing Sunset 
Wash channel, built along Sunset Drive through three blocks of urban 
development above Sunnycove junction, will handle the once in 10-year 

I 
flood without overflowing its banks. Between the confluence of these 
two washes and Sylvan Street, the channel will carry the once in 5-year 
flood without overflowing its banks. Where Sylvan Street acts as the 
channel, the street will carry the once in 4-year flow without over- 

I 
flowing and damaging lawns or houses. 

During heavy rainstorms, residents in the flood plain often find 
I 

the streets impassable because of the flowing water. Street erosion 
and sediment deposition further restrict traffic after the flood has 
passed. Annual street damage is normal. Damage also occurs to util- 

I 
ity lines and sewer lines, creating hazardous health conditions. 

Seven floods have occurred during the last 20 years. Houses have 
been flooded, yards inundated, and streets damaged. The last flood 

I 
which put water inside houses occurred in September 1965. This flood 
event was estimated to be a once in 4-year event. Recent major flood- 
ing has been limited. The storm of August 5, 1955, estimated to be a 

I 
once in 5-year storm, put water one foot deep inside two houses. 
Since that time, several houses have been built in the flood plain 
which would be flooded by a recurrence of this event. 

I 
It is projected that the once in 100-year flood (one percent 

event) would cause approximately $195,000 of floodwater damages in this 
reach. Floodwater would inundate approximately 75 of the 110 homes on 

I 
the flood plain to depths varying from 6 to 25 inches. The foundations 
and yards would be damaged, as well as the furniture, .rugs, draperies, 
and household appliances. The other 35 homes in the flood plain would 

I 
not have water inside them, but water would be over the yards and 
around the foundations of the homes. The streets and roads of the 
area would be damaged by the floodwater. The average annual flood- 

I 
water damages on the flood plain is estimated to be $23,720. 

The damages caused by the sediment carried by the 100-year flood 
are projected to be $65,000. Sediment carried by the flood flows will 

I 
cause some damages to every place flooded. It will stain draperies 
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I 
-Problems- 

I 
and rugs inside houses, be deposited in the yards and streets, and 

I 
create expenses for the people trying to remove these deposits after 
the flood. The average annual sediment yield for the watershed is 
estimated to be 0.3 acre-feet, or about 600 tons of sediment per year. 
It is estimated that the average annual sediment damage is $8,760. 

I Sediment also causes problems downstream because it adds to the 
amount of sediment going down the Hassayampa River. Most of the sedi- 

I ment drops out in the Hassayampa River channel, increasing the future 
flood hazard because of the loss of capacity in the river. 

I Casandro Wash Reach 

The 100-year flood plain in the Casandro Wash reach includes 27 

I acres of land. The 27 acres include 15 acres of developed urban land 
9 acres of undeveloped urbanlandwith 5 of these acres projected for 
future development, and 3 acres of channels. All of this land is in- 

I side the city limits of Wickenburg. It is estimated that channel and 
streets through this reach can carry the once in 4-year event without 
flooding homes. 

I The open land area immediately upstream from the railroad is 
subject to flooding once every three years on the average because of 
the ponding created by the limited capacity of the railroad culvert. 

I During heady rainstorms, the residents of this area have the 
same problems as the residents of the Sunset-Sunnycove reach in that 

I the streets act as channels and are impassable during the runoff 
period. The streets in the Casandro reach are not paved in most 
locations, so street erosion damage is a very common problem. Every 

I 
flow does some damage to the streets. 

Since 1949, nine flood flows have occurred in the Casandro Wash 
reach. Water and sewer lines have been broken, streets have been 

I damaged, and yards have been flooded. 

It is projected that the once in 100-year flood would cause an 

I estimated $26,000 floodwater damage to this flood plain. Floodwater 
would be inside 22 of the 33 homes in the flood plain to depths vary- 
ing from 1 inch to 29 inches. The foundations and contents of these 

I 
houses, as well as the yards around the homes, would be damaged. 

The other 11 homes in the flood plain will have water around 
them, but not inside the houses. The streets in the area would be 

I damaged by the floodwater. The average annual floodwater damages 
are estimated to be $2,600. 

I The sediment carried by the 100-year flood flow will cause an 
estimated $9,000 damage to the flood plain area. This includes the 

1 
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-Problems- 
I 

sediment damage to houses, contents of houses, yards, streets, and 
utilities. The average annual sediment yield from the Casandro Wash 

I 
watershed is estimated to be 0.25 acre feet, or 500 tons per year. 
It is estimated that the average annual sediment damage to the eval- 
uation reach is $1,400. This sediment will contribute to the same 

I 
problems downstream as described for the Sunset-Sunnycove reach. 

Sols Wash Reach 

I 
The 100-year flood plain in this evaluation reach includes 86 

acres of land. These 86 acres include 39 acres of developed urban 

I 
land, 28 acres of open land, 14 acres of channels, and 5 acres of 
irrigated pastureland. All of this land is inside the city limits 
of Wickenburg. It is estimated that the present channel will handle 

I 
the once in 10-year flood without overland flooding. 

Every flow down the wash modifies the channel bottom and does 
some streambank erosion. 

I 
The flood of August 17, 1971, estimated to be a once in 25-year 

event, overtopped the north bank of the wash just downstream from the 
I 

Highway 89 bridge and flooded approximately 15 acres of land. The 
land flooded included the city park, houses, apd yards. Four houses 
were damaged and several yards were damaged by sediment deposition. 

I 
The total damage caused by the flood was estimated to be $6,200. 

It is projected that the 100-year flood would cause an estimated 
$67,000 of floodwater damages to the Sols Wash flood plain. Flood- 

I 
water would be inside approximately 32 of the 45 houses in the flood 
plain to depths varying from 3 inches to 13 inches. It also would put 
water around the rest of the 45 houses and approximately 40 trailer 

I 
houses located in the flood plain. The average annual floodwater dam- 
ages are estimated to be $3,000. 

Again, on this wash as with the others, each flow will carry large 

I 
volumes of sediment with the sediment causing damages. It is estimated 
that the 100-year flood would cause $29,000 of sediment related damages 
in the evaluation reach. The average annual sediment yield of the Sols 

I 
Wash drainage is estimated to be 30 acre feet, or 58,800 tons of sedi- 
ment per year. The average annual sediment damages in the evaluation 
reach are estimated to be $1,500. The type of damage caused downstream 

I 
by this sediment is the same as described earlier in the Sunset- 
Sunnycove reach, but the magnitude of damages would be considerably 
higher because Sols Wash delivers approximately 100 times as much 

I 
sediment to the Hassayampa River as that delivered by the Sunset- 
Sunnycove Wash. I 
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INDIRECT D M G E S  

Other damages caused by flooding in addition to floodwater damages 
and sediment damages are included as indirect damages. These indirect 
damages include the cost of emergency flood prevention measures, loss 
of production time, and expense of temporary relocation because of the 
need to clean up living quarters after flooding. 

Emergency flood prevention measures include the patrol of poten- 
tial flood hazard areas, the.providing of assistance to residents of 
the area being flooded, and the rescuing of stranded motorists and 
vehicles. The loss of production time is created because of the incon- 
venience caused residents in traveling to and from homes to businesses. 
The temporary relocation costs include the costs of residents moving 
into motels, apartments, or other temporary homes until their homes 
are cleaned up and repaired. 

Average annual indirect damages for the three evaluation reaches 
in the watershed are estimated to be: Sunset-Sunnycove, $4,540; Sols 
Wash, $510, and Casandro Wash, $420. 

OMER PROBLEMS 

Water-based recreation located closer than 50 miles to Wickenburg 
is desired by the residents of Wickenburg, but the erratic streamflow, 
because of the climatic characteristics of the area, prevents the 
development of water-based recreation areas in this watershed. 



I 

PROJE'CTS OF OTHER AGEACIES I 
The Army Corps of Engineers and the Flood Control District of 

Maricopa County have conducted flood plain and flood control studies 
I 

in and around Wickenburg. The Corps of Engineers flood plain informa- 
tion study for Wickenburg is found in the report titled "Flood Plain 
Information Study for Maricopa County, VoZwne I V ,  Wickenburg Report, 
December 1965." Maricopa County's flood control study for Wickenburg 

I 
is found in their "Comprehensive Flood Control Program Report." The 
Bureau of Reclamation made an extensive study of the Box Canyon site 
on the Hassayampa River for the purpose of constructing a dam for stor- 

I 
age of irrigation water. "Project Planning Report 3-8 El-2," dated 
Febuary 1948, indicates that the frequency of flows makes the project 
infeasible. 

I 
The Army Corps of Engineers recently completed a second flood 

plain study for a six-mile reach on the Hassayampa River near 
Wickenburg. The study was completed in May 1972, and titled "FZood 

I 
Plain Information, Hassayampa River, Vicini ty  o f  Wickenburg, Arizona. " 

No projects have been planned by other agencies which would have 

I 
any direct relationship upon the works of improvement included in this 
work plan. 1 

I 
I 
I 
I 
I 
I 
I 
I 
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PROJECT FORMULATION 

I 
There has been an awareness in Wickenburg of the need for flood 

protection since early pioneer days. The town has actively sought 

I solutions to its flood problems through several avenues. The Town 
Council has supported studies by the Army Corps of Engineers and the 
Bureau of Reclamation on the Hassayampa River in hopes that the con- 

I struction of a dam at the Box Canyon site would reduce flooding of 
the town. These efforts were coupled with efforts to zone areas sub- 
ject to flooding so as to reduce future damages. The Army Corps of 

I 
Engineers flood plain information studies were requested to gather 
information to facilitate zoning. 

Chapter 15, F ~istrict, Flood Plain, of the Wickenburg Zoning 

I and Subdivision Regulations of 1972, defines the flood plain zones 
which have been established in Wickenburg. Section 11-15-1 states, 
"This Dis t r ic t  comprises areas s i tuated wi thin  the  designated flood- 

I ' ways. I n  general, the  Dis t r ic t  l i m i t s  fo l lowestabl ished l i m i t s  o f  
floods of  f i f t y  (501 year frequency, wi thin  which special regulations 
are necessary for minimwn protection of the  public health and sa f e t y ,  

I 
and o f  property and improvements from hazards and damages resul t ing 
from fZoodwaters." The designated floodways are, for the most part, 
those identified for the fifty (50) year flood plain in the Army 
Corps of Engineers flood'information studies. 

I The Arizona Flood Plain Management Act of 1973 became a part of 
the Arizona Revised Statute 45-2342 on August 8, 1973. This act, 

I passage of which was supported by the Town of Wickenburg, requires 
local governments to designate flood plains within their areas of 
jurisdiction and regulate development within them. Flood plain 

I 
regulations adopted under the Act must, among other things, include 
regulation of subdivisions and other developments in the designated 
flood plain and regulation of minimum flood protection elevations and 
flood damage prevention requirements for structures and facilities 

I which are vulnerable to flood damage. The regulations are to require 
that any dwelling built within a flood plain shall be constructed so 
as to place the minimum floor elevation of the dwelling above the 

I high water line of the one hundred (100) year flood. 

The town of Wickenburg plans to revise their zoning regulations 

I 
to incorporate the intent and requirements of the Arizona Flood Plain 
Management Act and has by letter requested the assistance of the 
Arizona Water Commission. 

I Measures included in this plan are supplemental and complimentary 
to on-going flood plain management activities of the town of 
Wickenburg. 

I 
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-Project Formulation- 

I 

Residents of Wickenburg pay a one cent local sales tax to raise 
I 

funds for flood protection. The "Maricopa County, Arizona, Cornprehen- 
s ive  Flood CoatroZ Program Report" prepared by the Flood Control Dis- 
trict of Maricopa County in 1963, following a series of public meetings, 
recommended floodwater storage structures on Sols Wash, Casandro Wash, 

1 
Sunset Wash, and Sunnycove Wash. Interest in the projects was high but 
funds were not available either at the local or county level. I 

Representatives of the town council of Wickenburg attended a 
Wickenburg Soil Conservation District meeting in October 1967 and 
requested information concerning P. L. 566 and the applicability of 

I 
this program to the solution of their problems. The town representa- 
tives stated that Wickenburg could not expect a very high priority for 
the limited funds of the County Flood Control District because of the 
town's small population and rural nature. They, therefore, wanted to 

I 
know about the possibility of federal assistance through the P. L. 566 
program. I 

As a result of that meeting, a tour of the watershed was conducted 
in April 1968 with representatives of the town of Wickenburg, 
Wickenburg Soil Conservation District, Triangle Soil Conservation 

I 
District 1/, Yavapai County, Flood Control District of Maricopa County, 
and SCS in attendance. A meeting followed the tour, and it was agreed 
that an application for assistance under P ,  L. 566 would be submitted. 
Each of the public agencies on the tour agreed to be sponsors of the 

I 
project. 

A public meeting was held in Wickenburg on June 3, 1968, and local 
I 

I 

people were encouraged to define the problems of the area and assist in 
defining the objectives to be included in the application for assist- 
ance. The application was completed in September 1968 and was approved 

I 
by Governor Jack Williams on October 9, 1968. 

Following a preliminary investigation study by the SCS, a meeting 
was held with the sponsors on February 13, 1970, at the town hall of 

I 
Wickenburg. The results of the preliminary investigation were pre- 
sented. In addition to representatives from the sponsoring organiza- 
tion, representatives from the Wickenburg Chamber of Commerce, a 

I 
local business, and professional women's club attended. The Town 
Council of Wickenburg endorsed the preliminary investigation report 
and voted to provide $48,000 of city funds to assist in the cost of 

I 
preparing a work plan. I 

1 /  The name 06  Sad! Con!,uwation V b . t h i d  i n  Ahizona loan changed ,to - 
I 

N&LUL& Rehounce Connuvat ion  V b . t h i d  duning t h e  1971-72  
L e g b L a t i v e  yem. 1 
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I 
-Project Formulation- 

I 
During the planning stage, two formal meetings were held and 

I several other local contacts were made to report on the progress of 
planning and any changes in formulation since the previous meetings. 
Representatives of Arizona Game and Fish Department and Bureau of Sport 

I 
Fisheries and Wildlife 11 toured the watershed during the summer of 
1971. During the formal meeting on October 6, 1971, the Wickenburg 
Natural Resource Conservation District requested that waterspreaders 
be included as a part of the proposed land treatment program. 

1 A public meeting, announced on the local radio station and in the 
local paper, was held on October 28, 1971, which presented the final 

I formulation of the project, along with the estimated total P. L. 566 
and local costs involved. 

As part of the comprehensive framework study for the Lower Colorado 

I Region, an upstream flood prevention program was formulated. Treatment 
of the Wickenburg Watershed was included in the recommended program 
needed by 1980. Consequently, implementing this plan is in close 

I ' harmony with findings of the Type I study. 

I , OBJECTIVES 

In preparing the application for assistance, the sponsors identi- 
fied several objectives. A primary objective was to implement the 

I Maricopa County Flood Control District Program for Wickenburg so as to 
provide protectionto thedeveloped areas from the 100-year storm. The 
sponsors sought toreduce erosion on the watershe8 so as to reduce 

I sediment damages in town and downstream. It was recognized that a 
comprehensive program of land treatment measures and structural measures 
would be needed. To the extent possible, the sponsors sought to com- 

I 
bine water-based recreation with flood control. 

I 
ENVIRONMENTAL CONSIDERATIONS 

The effects of building structural works of improvement to reduce 
floodwater and sediment damages to the developed urban areas and the 

I agricultural lands along the Hassayampa River were evaluated for Sunset 
Wash, Sunnycove Wash, Casandro Wash, and Sols Wash to determine the 
final formulation of the project. 

I 
1 - I /  E ~ ~ e c L i v e  J d y  1 ,  1974, ,the Buheuu 0 6  Spoht Fbheh ien  and U.ied.eide 

be-cornen ,the U.  S. F h h  and W. iedl i@ Sehvice. 

I 
I 17 

- ~ ~ - ~ ~ 



-Project  Formulation- 

I 

The floodwater r e t a r d i n g  s i t e s  used i n  t h e  p r o j e c t  a n a l y s i s  were 
I 

c a r e f u l l y  se l ec t ed .  Good s t&age  s i t e s  a r e  n o t  common i n  t h e  watershed, 
but  where poss ib le ,  preference was g iven  t o  those loca ted  i n  t h e  a reas  
of lowest va lue  w i l d l i f e  h a b i t a t  and t h e  l e a s t  v i s u a l  impact on t h e  
r e s i d e n t s  of Wickenburg. Channel modif ica t ion  was considered only when 

I 
p r o t e c t i o n  could n o t  be provided by i n s t a l l a t i o n  of floodwater r e t a rd -  
i ng  s t r u c t u r e s .  I n  analyzing t h e  channel modif ica t ion  a l t e r n a t i v e ,  con- 
s t r u c t i o n  procedures c a l l i n g  f o r  removal of vege ta t ion  from one bank 

I 
were used. 

Both bur ied  p ipe  o u t l e t s  and open-lined channels were inves t iga t ed  
I 

during p lan  formulat ion.  Preference  was given t o  buried p i p e l i n e s  so 
a s  t o  provide t h e  l e a s t  poss ib l e  long term e f f e c t  on t h e  human and 
w i l d l i f e  environment of t h e  f lood p l a i n .  To t h e  ex ten t  poss ib l e ,  
alignment f o r  t h e  bur ied  p ipe  o u t l e t s  was made t o  follow e x i s t i n g  

I 
s t r e e t s  o r  open a r e a s  s o  a s  t o  l i m i t  t h e  amount of n a t u r a l  vege ta t ion  
damaged. 1 

The l a c k  of dependable runoff above t h e  s t r u c t u r e  s i t e s  precludes 
s to rage  of a permanent pool  of water  i n  t h e  floodwater r e t a rd ing  s t r u c -  
t u r e s .  A l t e rna t ive  floodwater r e t a r d i n g  s t r u c t u r e s  were evaluated 

I 
based on t h e  assumption t h a t  they would empty a f t e r  each storm. This 
provides assurance t h a t  t h e  de ten t ion  capaci ty  would be a v a i l a b l e  f o r  
subsequent storms and would prevent  t h e  development of s tagnant  water  
and t h e  r e s u l t i n g  mosquito problem. Costs  f o r  c a r e f u l l y  shaping 

I 
borrow a r e a s  f o r  proper  drainage were included i n  a l l  c o s t  es t imates .  

Each a l t e r n a t i v e  inves t iga t ed  included a p lan  f o r  vege ta t ing  t h e  
I 

dams and borrow p i t s  s o  a s  t o  speed recovery of t h e  a rea .  Each a l t e r n -  
a t i v e  included p lans  f o r  dus t  suppression during cons t ruc t ion .  I 

Land treatment  measures t h a t  would reduce e ros ion  and subsequently 
reduce sediment depos i t ion  i n  t h e  lower reaches of t h e  watersheds were 
given p r i o r i t y  during development of t h e  land t reatment  program on t h e  
upper watershed. Measures t h a t  d e t a i n  o r  spread a v a i l a b l e  water  were 

I 
given preference  a s  they improve t h e  vegeta t ion .  The improved vege- 
t a t i o n  provides b e t t e r  w i l d l i f e  h a b i t a t  a s  w e l l  a s  improved graz ing  
f o r  l i ves tock .  Those management p r a c t i c e s  leading  t o  proper  range use  

I 
were s e l e c t e d  f o r  i nc lus ion  i n  p r o j e c t  a n a l y s i s .  I 
ALTERNATIVES 

Severa l  a l t e r n a t i v e s  and p o s s i b i l i t i e s  f o r  achieving t h e  sponsors '  
ob jec t ives  were considered during t h e  formulat ion of a p r o j e c t .  The 

I 
fol lowing d i scuss ion  i d e n t i f i e s  t h e  s t u d i e s  undertaken i n  each of t h e  
major dra inages  w i t h i n  t h e  watershed. I 

I 
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I 
Sunset and Sunnycove Washes' 

I Alternatives considered on these washes included: building 
earthfill floodwater retarding dams on both washes; building an earth 

I dam on either of the washes; constructing an enlarged flood channel; 
and floodproofing of existing developments supplemented by flood 
plain insurance. 

I The building of a floodwater retarding structure on each wash 
would protect the homes in the urban area downstream during the once 
in 100-year flood. Several site locations for each of these earth 

I dams were considered. The objective was to locate the least costly 
site which would provide maximum protection. Two different methods 
of delivering the tempararily stored water to the Hassayampa River 

I 
were considered. One method included a lined open channel and the 
other a buried pipeline. 

An earthfill dam on just Sunset Wash would provide protection to 

I the Oxbow Drive area from the 100-year flood, but would not provide 
100-year protection to the area below the junction with Sunnycove 
Wash. 

I The same is true with just the Sunnycove Dam. It would only 
provide 100-year protection for the area above the junction with 

I 
Sunset Wash. The area below the junction would still be subject to 
flooding during the 100-year storm. 

The construction of an enlarged flood channel would require the 

I relocation of at least three homes and would involve the lowering of 
Sylvan Street. The channel above Sylvan Street would need to be sta- 
bilized by the use of either a lined channel or a series of drop 

I structures. This alternative would provide 100-year protection to 
the existing buildings. Traffic on Sylvan Street would still be 
interrupted during each flow. Bridges would be needed at six cross- 

I 
ings . 

The effect of on-going flood plain zoning activities as well as 
the potential for floodproofing was studied. Flood plain zoning will 

I prevent future damages from increasing but would not greatly reduce 
damages presently occurring. Buildings presently flooded would still 
be subjectto flooding and damage. Zoning will restrict future devel- 

I opment on the flood plain to developments that are compatible with 
periodic flooding. Because most of the flood plain is already built-up, 
zoning along Sunset-Sunnycove Wash will have limited effect. Flood 

I 
insurance would reduce the financial impact of a major flood on resi- 
dents in the flood plain. Floodproofing measures could be installed 
to reduce damages to existing homes and buildings. These measures 
could include, among other things, watertight doors and watertight 

I walls. 
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I 

Casandro Wash 
I 

Three p o s s i b l e  s o l u t i o n s  were considered which would reduce flood- 
water  and sediment damages along Casandro Wash. These were: the  con- 
s t r u c t i o n  of an e a r t h f i l l  f loodwater r e t a r d i n g  dam; enlarg ing  t h e  ex i s t -  

I 
i ng  channel and t h e  c u l v e r t  under t h e  r a i l r o a d ;  and f loodproofing of 
e x i s t i n g  developments supplemented by f lood p l a i n  insurance.  A l l  of 
t h e  s t r u c t u r a l  p o s s i b i l i t i e s  were found t o  be  i n f e a s i b l e .  

I 
A 40-foot high e a r t h f i l l  dam on Casandro Wash1,500feet  upstream 

from Mariposa S t r e e t  was considered. This  dam would c o n t r o l  t h e  runoff 
from t h e  100-year storm i n  such a manner a s  t o  prevent  the  f looding  

I 
of e x i s t i n g  houses on t h e  f lood p l a i n .  Mohave S t r e e t  would s t i l l  be 
s u b j e c t  t o  minor f lood damage from runoff o r i g i n a t i n g  below t h e  dam. 
The open land near  t h e  AT&SF Railroad would be  a v a i l a b l e  f o r  f u t u r e  

I 
development. The t h r e a t  t o  t h e  r a i l r o a d  from t h e  100-year f lood  would 
be  removed. 

The cons t ruc t ion  c o s t  of t h i s  a l t e r n a t i v e  was est imated t o  be 

I 
$206,000. The average annual c o s t  i s  $15,000, and t h e  average annual 
b e n e f i t s  were est imated t o  be $4,400. I 

The enlargement of t h e  e x i s t i n g  channel.and t h e  r a i l r o a d  c u l v e r t  
t o  c a r r y  t h e  100-year runoff was considered. This  a l t e r n a t i v e  would 
involve t h e  reshaping and enlarg ing  of t h e  e x i s t i n g  channel f o r  about 

t 
1,000 f e e t  upstream from Mohave S t r e e t ,  t h e  lowering and paving of 
Mohave S t r e e t ,  and t h e  en larg ing  of t h e  c u l v e r t  under t h e  r a i l r o a d .  
This  a l t e r n a t i v e  would p r o t e c t  t h e  developments from t h e  100-year f lood.  
Travel  on Mohave S t r e e t  would be i n t e r r u p t e d  during each storm. The 

I 
open a r e a  above t h e  r a i l r o a d  t r a c k  could be used f o r  f u t u r e  urban 
development. I 

The est imated cons t ruc t ion  c o s t  of t h i s  a l t e r n a t i v e  is $500,000. 
The average annual c o s t  was $33,000 wi th  t h e  average annual  b e n e f i t s  
est imated t o  be  $4,400. 

I 
Flood p l a i n  zoning e s t ab l i shed  f o r  t h e  a r e a  shown a s  s u b j e c t  t o  

f looding  on Figure  3 w i l l  prevent  the  f loodwater  and sediment damages 
from increas ing .  New development i n  t h a t  a r e a  w i l l  be  requi red  t o  

I 
inc lude  necessary f loodproofing i n  any cons t ruc t ion  p lans .  Develop- 
ment i n  t h e  flood-prone a r e a ,  inc luding  t h e  open a r e a  above t h e  r a i l -  
road,  w i l l  be regula ted  and p r i o r i t y  w i l l  be  given t o  those  uses  t h a t  

I 
a r e  most compatible wi th  t h e  f lood condi t ions .  Such uses  would inc lude  
a park,  open space, and green b e l t s .  Flood p l a i n  zoning w i l l  n o t  
reduce t h e  damages t o  e x i s t i n g  developments. Flood insurance  would 

I 
g r e a t l y  reduce t h e  f i n a n c i a l  impact of a major f lood on t h e  r e s i d e n t s  
i n  t h i s  s tudy a rea .  I 

I 
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Floodproofing of existing buildings could be used to provide some 
protection from the more frequent events. Floodproofing measures would 
incl-ude, but are not limited to, construction of watertight walls along 
the major streets, particularly Mohave Street, or around individual 
houses and installation of watertight doors on the buildings. The 
intensity of investigations did not permit the completion of flood- 
proofing cost estimates. 

Sols Wash 

Several possibilities were considered on Sols Wash to meet the 
sponsors' objectives. These included: construction of the multiple 
purpose Matthie Dam; construction of a single purpose floodwater re- 
tarding dam on Sols Wash; two channel modification alternatives; flood 
prevention by land treatment measures alone; a flood prevention dam 
on Flying E Wash; and floodproofing supplemented by flood insurance. 
Each structural alternative was found to be infeasible. 

Construction of an earthfill dam on the Matthie site would pro- 
vide both flood protection and a recreation pool. The dam would be 
located on Sols Wash about 6 miles west of Wickenburg and would con- 
trol the runoff from 125 of the 150 square mile drainage area. The 
dam was originally proposed in 1963 by Johannessen and Girand, con- 
sulting engineers, and would contain 500 surface acres of water for 
recreational use. Construction of the dam would require the relocation 
of about two miles of the AT&SF Railroad. The dam would provide pro- 
tection from the 100-year flood to the urban area on Sols Wash. The 
water supply from this ephemeral stream is very unreliable and is not 
adequate to maintain a quality recreational pool. Average annual costs 
allocated to flood prevention exceed the average annual flood preven- 
tion benefits. 

A single purpose flood protection dam across Sols Wash was con- 
sidered. The site investigated was downstream from the Matthie site 
and approximately 5 miles upstream from the Hassayampa River. It 
would provide the 100-year flood protection to the urban area. This 
site would require the relocation of two miles of the AT&SF Railroad. 
On an average annual basis, the costs exceeded the benefits associated 
with this alternative. 

The construction of either of two floodwater channels was con- 
sidered. One possiblity consisted of the improvement of only that 
portion of the channel downstream from the Highway 89 bridge to the 
Hassayampa River. This would consist of enlarging the channel and 
building a dike on the north side of the channel along the park. The 
sides of the channel would be protected by rock riprap and sheet piling. 
This would protect the urban area downstream from Highway 89 from the 
100-year flood but would not provide protection to the area upstream 
from the bridge. The average annual cost of this alternative was 
estimated at $8,000 and the average annual benefits were $4,400. 
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I 

The second channel p o s s i b i l i t y  cons is ted  of en larg ing  and c l ea r ing  
t h e  e x i s t i n g  channel from 3,000 f e e t  upstream of t h e  Highway 89 br idge  

I 
t o  t h e  Hassayampa River.  The enlarged channel would prevent  floodwater 
damage t o  t h e  bu i ld ings  and park i n  t h e  Sols  Wash f lood p l a i n .  The 
a r e a s  of t h e  s tream bank sub jec t  t o  e ros ion  damage would be  p ro tec t ed  

I 
by rock  r ip rap .  The channel cons t ruc t ion  would remove vege ta t ion  t h a t  
has  been i d e n t i f i e d  a s  va luable  f o r  dove nes t ing .  The average annual 
b e n e f i t s  of t h i s  a l t e r n a t i v e  were est imated t o  be $4,900, while  t h e  

I 
c o s t s  would be  g r e a t e r  than t h e  $8,000 determined f o r  the  o t h e r  channel 
a l t e r n a t e .  

The p o s s i b i l i t y  of reducing floodwater and sediment damages on 

I 
Sols  Wash by t h e  i n s t a l l a t i o n  of land t reatment  measures was considered. 
These measures included t h e  cons t ruc t ion  of 66,000 f e e t  of waterspread- 
ing  s t r u c t u r e s  coupled wi th  proper  range use ,  defer red  graz ing ,  range 

I 
seeding,  and brush con t ro l .  These measures would reduce t h e  peak flows 
i n  Wickenburg from t h e  100-year storm by s i x  pe rcen t ,  which is n o t  
enough t o  prevent  f lood damages. The reduct ion  of damages i n  town would 

I 
not  j u s t i f y  the  a l l o c a t i o n  of t h e  cons t ruc t ion  c o s t s  f o r  t h e  measures 
t o  t h e  f lood prevent ion  purpose. On-site and o t h e r  o f f - s i t e  b e n e f i t s  
achieved by land treatment  measures warrant  i nc lus ion  of those  measures 
discussed under "Works of Improvement t o  Be Ins tal led,  Land Treatment" 

I 
i n  t h e  work plan.  

A floodwater r e t a r d i n g  s t r u c t u r e  on Flying E Wash approximately 
1 

1,500 f e e t  upstream from Highway 60 was inves t iga t ed .  This  s t r u c t u r e  
would p r o t e c t  t h e  Wickenburg Country Club Golf Course from f looding  and 
would reduce t h e  peak flows on Sols  Wash through town. Construct ion of 
t h e  dam could not  be j u s t i f i e d  by t h e  b e n e f i t s  r ea l i zed .  

I 
The e f f e c t  of f lood p l a i n  zoning on t h e  reduct ion  of f u t u r e  damages 

was considered. The zoning of t h e  land sub jec t  t o  f looding  f o r  uses  

I 
o t h e r  than development would reduce t h e  damages t h a t  could occur i n  t h e  
f u t u r e  without  t h e  zoning. The e x i s t i n g  bu i ld ings  on t h e  f lood p l a i n  
would s t i l l  be  sub jec t  t o  damage. 

I 
Floodproofing measures could be  i n s t a l l e d  by ind iv idua l  proper ty  

owners and/or  t h e  town. These would inc lude ,  but  a r e  not  l i m i t e d  t o ,  
I 

t h e  i n s t a l l a t i o n  of w a t e r t i g h t  doors on those  homes t h a t  can withstand 
t h e  f o r c e s  of water  t h a t  would occur during t h e  100-year f lood,  and 
cons t ruc t ion  of w a t e r t i g h t  w a l l s  and d ikes  around ind iv idua l  homes and 
bu i ld ings  o r  groups of homes and bui ld ings .  Some e x i s t i n g  s t r u c t u r e s  

I 
o r  mobile homes would need t o  be  moved from t h e  f lood p l a i n  t o  prevent  
damage. Flood p l a i n  insurance  could be  used t o  r e l i e v e  t h e  burden of 
f lood damages t o  those  i n  t h e  f lood prone a reas .  

I 
This  a l t e r n a t i v e  would n o t  reduce damages t o  t h e  c i t y  park and 

would limit t h e  amount and type of development permit ted on about 69 
a c r e s  wi th in  Wickenburg, Est imates of t h e  cos t  of f loodproofing were 

I 
n o t  developed as a p a r t  of planning s t u d i e s .  I 
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I 
Selected Alternative 

I The following project measures have been selected for inclusion in 
this plan. The features of each measure are discussed under "Works of  
Improvement t o  Be InstaZZed." 

I An accelerated land treatment program is planned for the entire 
watershed. In addition, 500 acres in the Sols Wash drainage that have 

I been designated as critical erosion and sediment source areas will 
receive intensive treatment.' 

I 
Earthfill floodwater retarding structures will be installed on 

Sunset Wash and Sunnycove Wash. Floodwaters from each structure will 
be released into buried pipelines and carried to the Hassayampa River. 

I Floodwater retarding structures were selected by the sponsors from 
among the various alternatives which proved to be economically feasible 
as the most satisfactory means of providing flood protection. The 

I structures will provide a very high level of protection while at the 
same time creating a minimum amount of personal inconvenience. The 
selected alternative will have a minor adverse impact on the human 
environment. 

I Pipeline outlets were selected because they represent the least 
costly alternative when c'onsidering the 100-year project life and mini- 

I mize the impact on the area below the floodwater retarding structures. 
Releases fromthe structures must go through residential sections where 
part of the old channel has been converted to streets. Use of the 

I 
existing channel system would result in long-duration flows in unstable 
channels. 

On Casandro and Sols Washes, none of the structural alternatives 

I studied provide adequate benefits to justify the costs. Solution of 
flood problems in these areas is dependent on full implementation of 
the Arizona Flood Plain Management Act supplemented by floodproofing 

I and the flood insurance programs. 

S 
I 
I 
I 
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WORKS OF IMPROVEMN TO BE INSTALLED I 
LAND TREATMEM MEASURES 1 

The land treatment  program ou t l ined  i n  t h i s  work p lan  w i l l  meet 
t h e  sponsors '  ob jec t ive  of reducing e ros ion  on t h e  watershed s o  a s  t o  
reduce on-s i te  damages and damages occurr ing  i n  town and f u r t h e r  down- 
stream. Planned measures w i l l  improve cover condi t ions  i n  t h e  upper 

I 
watershed and w i l l  enhance t h e  o v e r a l l  q u a l i t y  of t h e  range. The t r e a t -  
ment program is based on t h e  s o i l ,  p re sen t  range condi t ion ,  c l imate ,  
and economic c a p a b i l i t i e s  of t h e  landowners and opera tors .  The t r e a t -  

I 
ment c o n s i s t s  of vege ta t ive  measures, management p r a c t i c e s ,  and small  
s t r u c t u r a l  works. I 
Non-Federal Land 

The land treatment  on t h e  privately-owned and s t a t e - l eased  lands  

I 
i n  t h e  watershed w i l l  be  accomplished through conservat ion p l ans  devel- 
oped f o r  each opera t ing  un i t .  During t h e  p repa ra t ion  of conservat ion 
p l ans  on s t a t e - l eased  lands ,  t h e  Arizona Game and F i sh  Department 

I 
should be  contacted f o r  advice,  e s p e c i a l l y  when brush c o n t r o l  is in- 
cluded i n  t h e  plan.  P r a c t i c e s  included i n  t h i s  work p lan  and t o  be 
incorporated i n t o  ind iv idua l  conserva t ion  p lans  include:  

I 
Proper Grazing Use - grazing a t  an i n t e n s i t y  which w i l l  main ta in  

enough cover t o  p r o t e c t  t h e  s o i l  and main ta in  o r  improve t h e  quan t i ty  
and q u a l i t y  of d e s i r a b l e  vegeta t ion .  

I 
Deferred Grazing - postponing grazing o r  r e s t i n g  grazing land f o r  

a prescr ibed  period.  

I 
Pas tu re  and Hayland Management - proper t reatment  and use  of 

pas ture land  o r  hayland. 
1 

Other p r a c t i c e s  which are n o t  on an annual  b a s i s  include:  

Range Seeding - e s t a b l i s h i n g  adapted p l a n t s  by seeding on range- 

I 
land. 

Brush Cont ro l  - k i l l i n g ,  suppressing o r  managing brush by r o o t  

1 
plowing. The a r e a  t o  be  t r e a t e d  is on 0.5 t o  1.5 percent  s lopes .  The 
primary brush t o  be removed i s  smal l  mesquite t r e e s .  The a r e a s  c leared  
t h a t  do n o t  have s u f f i c i e n t  g r a s s e s ,  f o r b s ,  and shrubs t o  n a t u r a l l y  

I 
r evege ta t e  t h e  a r e a ,  w i l l  be revegeta ted  through t h e  range seeding I 

I 
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-Improvements t o  Be I n s t a l l e d -  

I 
p r a c t i c e .  S u f f i c i e n t  t r e e s  and shrubs w i l l  be  l e f t  i n  a p a t t e r n  t h a t  

I w i l l  provide t h e  necessary h a b i t a t  f o r  w i l d l i f e  spec ie s  present .  - 11 

Grazing Land Mechanical Treatment - renovat ing,  contour furrowing, 
p i t t i n g ,  o r  c h i s e l i n g  n a t i v e  grazing land by mechanical means. 

1 Waterspreading - d i v e r t i n g  runoff from n a t u r a l  channels o r  g u l l i e s  
by means of a system of dams, d ikes ,  o r  d i t c h e s ,  and spreading i t  over 

I r e l a t i v e l y  f l a t  a reas .  These e a r t h f i l l  s t r u c t u r e s  w i l l  average l e s s  
than 5 f e e t  i n  he ight  and w i l l  be between 500 and 2,000 f e e t  i n  length ,  
wi th  p ipes  through t h e  d ikes .  The p ipes  w i l l  provide water f o r  e x i s t i n g  

I 
vege ta t ion  loca ted  downstream. 2/ 

Other land  t reatment  measures inc lude  i r r i g a t i o n  water  management, 
pas tu re  and hayland p lan t ing ,  planned graz ing  system, s tock  ponds, and 

I wel l s .  These p r a c t i c e s  and measures a r e  based on present  and pro jec ted  
land use. 

I I f  f u t u r e  land use d i f f e r s  appreciably from t h a t  expected, a l t e rna -  
t i v e  t reatment  p r a c t i c e s  and measures w i l l  be  incorporated i n t o  t h e  
conservat ion p l ans  and i n s t a l l e d .  

I Conservation p l ans  a r e  being prepared o r  w i l l  be  prepared on 
40,600 a c r e s  of rangeland i n  t h e  watershed. These p lans  combjned wi th  
t h e  e x i s t i n g  p lans  w i l l  r e s u l t  i n  78 percent  of t h e  watershed being 

I under conservat ion plan.  

About 500 a c r e s  of land throughout t h e  p l a i n s  u n i t  i n  t h e  Sols  

I Wash dra inage  w i l l  r ece ive  i n t e n s i v e  t reatment .  This c r i t i c a l  a r ea  
t reatment  w i l l  c o n s i s t  of cons t ruc t ion  of waterspreading systems, range 
seeding,  and graz ing  land mechanical t reatment .  The s p e c i f i c  sites t o  

I 
be t r e a t e d  w i l l  be  i d e n t i f i e d  and agreed upon during t h e  development 
of conservat ion p lans  wi th  landowners respons ib le  f o r  t h e  management 
of each of t h e  f o u r  opera t ing  u n i t s  i n  t h e  Sols  Wash drainage.  

I The t o t a l  planned land treatment  program w i l l  add 32,250 a c r e s  of 
t h e  watershed t o  t h e  category of land adequately t r e a t e d  during t h e  
p r o j e c t  i n s t a l l a t i o n  period.  This  land,  along wi th  t h e  land a l r eady  

I adequately t r e a t e d ,  w i l l  r e s u l t  i n  61,750 a c r e s  o r  62 percent  of t h e  
watershed being adequately t r e a t e d .  I n s t a l l a t i o n  of land t reatment  
measures and p r a c t i c e s  w i l l  cont inue under t h e  going program of t h e  

I 
Triangle  and Wickenburg Natura l  Resource Conservation D i s t r i c t s  a f t e r  

I 
- 

I /  I t  h infimated Xhat .the maximum anea t o  be R/zeated dwting t he  - 
ph0jeC.t i~ntaeeLt ion pehiod  ulieR be 1,000 acheA. 

I 2 /  I t  h eAiimated t ha t  .the maximum anea -to be R/zeated b y  waXmphead- - 
ing nyoiem uliee be 1,100 acnin. 
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-Improvements to Be Installed- 
I 

the project installation period. This work is consistent with the long 
range goal of each district to adequately treat all lands within their 

I 
respective districts. 

A low intensity soil survey has been completed on all lands in the 
I 

watershed except for the 32,000 acres of land located in Maricopa 
County. These 32,000 acres will be surveyed during the project instal- 
lation period. 

I 
Federal Lands 

I 
The Bureau of Land Management and permittees will continue coopera- 

tive agreements for the land treatment program on the 4,000 acres of 
the watershed that the Bureau of Land Management administers. Individ- 

I 
ual management plans will continue to be developed for the allotments 
involved. 8 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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-Improvements to Be Installed- 

The severe erosion mars the landscape in the upper reaches of Sols Wash 

SCS Photos 
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The Sunnycove Floodwater Retarding Structure will be adjacent to the town cemetary 
located in the upper right-hand corner of the photo. The 750-foot long dam will be 
southeast of the town of Wickenburg. Wickenburg is tucked away behind the hills on 
the left. 



I -Improvements t o  Be I n s t a l l e d -  

I STRUCTURAL MEASURES 

I The proposed s t r u c t u r a l  measures w i l l  inc lude  two floodwater 
r e t a r d i n g  s t r u c t u r e s  and p r i n c i p a l  sp i l lway o u t l e t  p ipe l ines .  The out- 
l e t  p i p e l i n e s  from t h e  two s t r u c t u r e s  w i l l  j o i n  together  i n  a  common 

I 
p i p e l i n e  t o  c a r r y  water  t o  t h e  Hassayampa f lood p l a i n .  The two s t ruc -  
t u r e s  a r e  designed t o  c o n t r o l  t h e  runoff from t h e i r  r e spec t ive  water- 
sheds,  from a storm occurr ing on t h e  average  of once every 100 years  
(one percent  chance of occurrence s torm).  Both s t r u c t u r e s  w i l l  have 

I dry sediment pools .  

Both s t r u c t u r e s  w i r l  have r e s t r i c t e d  o u t l e t s  i n  t h e  p r i n c i p a l  

I spi l lways.  The small  watersheds con t r ibu t ing  t o  t h e  s t r u c t u r e s  allow 
low r e l e a s e  r a t e s  t h a t  can be conveyed i n  p i p e l i n e s  t o  t h e  Hassayampa 
River f lood p l a i n .  The Sunset Dam w i l l  r e l e a s e  an average flow of 

I 
4.4 c f s  f o r  a  period of 7.6 days t o  evacuate t h e  100-year runoff 
volume. The Sunnycove Dam w i l l  r e l e a s e  an average of 4.8 c f s  f o r  a  
period of 17 days t o  r e l e a s e  t h e  100-year runoff volume. 

I The low r e l e a s e  rates w i l l  be accomplished by a  s p e c i a l  design of 
t h e  i n t a k e  s t r u c t u r e s  and t r a s h  rack  during f i n a l  design. The design 
used w i l l  inc lude  an ungated o r i f i c e  i n  t h e  w a l l  of each i n t a k e  s t ruc -  

I t u r e .  Because o r i f i c e s  a r e  s u b j e c t  t o  plugging by d e b r i s ,  p rovis ions  
w i l l  be made i n  t h e  riser design t o  al low access t o  t h e  o r i f i c e  open- 
ings  f o r  cleaning.  Gated openings w i l l  a l s o  be  provided i n  each i n t a k e  

I 
s t r u c t u r e  s o  t h a t  t h e  r e s e r v o i r  can be  dra ined  i n  t h e  event t h e  o r i -  
f i c e s  a r e  plugged. 

To a s su re  proper  funct ioning  and s a f e t y  of t h e  s t r u c t u r e s ,  t h e  

I c r e s t  of each p r i n c i p a l  spi l lway riser was s e t  above t h e  maximum water  
su r face  a t t a i n e d  by rou t ing  t h e  100-year storm through t h e  o r i f i c e  i n  
each s t r u c t u r e .  The top of t h e  r i s e r  is open t o  provide an u n r e s t r i c t -  

I ed opening below t h e  c r e s t  of t h e  emergency spi l lway.  The 100-year 
storm was a l s o  routed through each s t r u c t u r e  f o r  a  plugged o r i f i c e  con- 
d i t i o n .  The c r e s t  of t h e  emergency sp i l lway - e leva t ion  2,173.0 f e e t  

I 
M.S.L. a t  t h e  Sunnycove s i t e  and e l e v a t i o n  2,131.0 f e e t  M.S.L. a t  t h e  
Sunset s i t e  - was s e t  above t h e  maximum water  su r face  a t t a i n e d  wi th  
t h e  plugged o r i f i c e  condit ion.  

I The Sunset Dam w i l l  be cons t ruc ted  wi th  a  40 f o o t  wide concre te  
emergency sp i l lway chute  and SAF bas in .  The spi l lway is loca ted  
over t h e  cen te r  of t h e  dam s o  t h a t  t h e  r a r e  events  would d ischarge  back 

I i n t o  t h e  wash a t  t h e  same l o c a t i o n  where they would normally flow. 

I 
I /  S;t. Anthony F& (SAF) dinchcnge n U n g  basin at ;the a d e t  - 

I 0 6  ;the canchete chute. 

I 
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-Improvements t o  Be I n ~ t a l l e d -  
I 

The emergency spi l lway f o r  t h e  Sunnycove D a m  w i l l  be excavated 
i n t o  t h e  l e f t  abutment. Theamate r i a l  is very e ros ion - re s i s t an t  cement- 

I 
ed fanglomerate.  The dam foundation w i l l  be s t r i p p e d  about 1-112 f e e t  
t o  t h e  cemented ma te r i a l .  A cu tof f  t r ench  w i l l  be  excavated i n t o  t h e  
fanglomerate t o  provide p r o t e c t i o n  from seepage under t h e  embankment. 

I 
The Sunset Dam foundation w i l l  be  of s i l t ,  sand, and g rave l  four  

t o  s i x  f e e t  t h i c k  overlying ca l i che .  A cu tof f  core  w i l l  be cons t ruc ted  
t o  provide a near  p o s i t i v e  cu tof f  i n t o  t h e  ca l iche .  

I 
The abutments on both  dams a r e  composed of m a t e r i a l s  s i m i l a r  t o  

t h e  foundat ion mater ia l s ,and  cutof f  w i l l  extend i n t o  t h e  abutments. 

I 
Both dams a r e  single-purpose f lood con t ro l  s t r u c t u r e s .  The sedi -  

ment pools  w i l l  bo th  be  drained a f t e r  each storm by t h e  low-stage p o r t s  
i n  t h e  p r i n c i p a l  spi l lway r i s e r s .  

I 
Clearing and grubbing of t h e  small amounts of vege ta t ion  a t  the  

l o c a t i o n s  of t h e  embankments and borrow a r e a s  w i l l  remove any organic 

I 
mat ter  present .  

Borrow m a t e r i a l  f o r  t h e  cu to f f  t rench  and embankment f i l l  on t h e  
I 

Sunset site w i l l  be  excavated i n  t h e  r e s e r v o i r  a r e a  immediately up- 
stream from t h e  dam. Borrow m a t e r i a l  f o r  t h e  cutoff  t rench  and embank- 
ment on t h e  Sunnycove s i t e  w i l l  come from excavation i n  t h e  emergency 
spi l lway and from t h e  channel banks both upstream and downstream of 

I 
t h e  dam. The a r e a  t o  be  d i s tu rbed  upstream w i l l  be i n  t h e  r e s e r v o i r  
a rea .  The a r e a  t o  be d i s tu rbed  downstream w i l l  be  w i t h i n  1,500 f e e t  
of t h e  dam. An a l t e r n a t e  borrow a r e a  was a l s o  loca ted  about three-  

I 
f o u r t h s  mi l e  upstream from t h e  Sunnycove damsite,  j u s t  above t h e  e le -  
v a t i o n  of t h e  100-year f lood pool.  A l l  borrow a r e a s  w i l l  be revegeta ted  
and shaped such t h a t  they w i l l  d r a i n  and n o t  form loca l i zed  impound- 

I 
ments. 

The cons t ruc t ion  of Sunset Dam w i l l  con t ro l  t h e  runoff from 0.6 
square m i l e ,  and t h e  cons t ruc t ion  of t h e  Sunnycove Dam w i l l  c o n t r o l  the  

I 
runoff  from 1.35 square  mi l e s ,  and w i l l  r e s u l t  i n  c o n t r o l l i n g  80 per- 
cent  of t h e  runoff  from t h e  2.42 square  mi l e s  dra inage  a r e a  of Sunset- 
Sunnycove Wash above t h e  Hassayampa River.  

I 
The cons t ruc t ion  of t h e  Sunset Dam w i l l  r e q u i r e  t h e  a c q u i s i t i o n  of 

16 a c r e s  of land f o r  t h e  floodwater and sediment pool and t h e  denten- 
I 

t i o n  dam wi th  sp i l lway.  Current ly  about 4 a c r e s  of t h i s  land is i n  t h e  
100-year f lood p l a i n  wi th  t h e  r e s t  having p o t e n t i a l  f o r  urban develop- 
ment and owned by p r i v a t e  p a r t i e s .  The cons t ruc t ion  of t h e  dam w i l l  
r e q u i r e  t h e  r e l o c a t i o n  of one 4 inch  w a t e r l i n e  and concre te  encasement 

I 
around a second 4 inch  wa te r l ine .  Concrete encasement i s  planned 
around a te lephone cable  where i t  passes  under t h e  proposed dam. A 
r e s i d e n t i a l  powerline w i l l  be r e loca ted .  

I 
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I 
-Improvements to  Be Installed- 

I The construction of Sunnycove Dam w i l l  require the acquisit ion of 
25 acres of land for  the  floodwater and sediment pools and the deten- 

I t ion dam with s ide  spillway. The City of Wickenburg owns 15 acres of 
the land with pr ivate  pa r t i e s  owning the r e s t .  Approximately 6 acres 
of the land is i n  the 100-year flood plain of Sunnycove Wash with the 

I r e s t  being undeveloped re la t ive ly  steep broken lands. No relocation 
of u t i l i t i e s  is expected a t  the s i t e .  

I 
The construction of the ou t le t  pipeline w i l l  require the acquisi- 

t ion  of 1.5 acres of pr ivate  land and the use of 2.5 acres of c i t y  
owned land. About one-half of the c i t y  owned land needed is exist ing 
s t r ee t s .  The sponsors w i l l  replace pavement damaged during construction. 

1 Sixteen u t i l i t y  l i nes  w i l l  be crossed by the ou t le t  pipeline. 
These u t i l i t i e s  include 8 sewer l ines ,  7 water lines,and one gas l ine .  

I No relocation of people or  businesses is expected from the con- 
s t ruct ion of the works of improvement included i n  the plan. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
EXPLANATION OF INSTALLATION COSTS I 

W\ID TREATMENT MEASURES I 
The cost of establishing the land treatment measures prescribed in 

the work plan include: 

1. The costs of applying the required measures. 

I 
2. The costs of providing the technical assistance. I 
The land treatment measures needed on the federal lands have been 

completed in conformance with the policies and standards of the land 
administering agency and the Soil Conservation Service. Therefore, 
no costs have been included in the plan for land treatment measures 

1 
on federal land. 

The quantity-unit cost approach is used to estimate the cost of 

I 
installing the land treatment measures on the non-federal land. The 
costs of applying the land treatment measures described in the plan 
will be borne by the individual landowners or operators except for 

I 
the treatment of approximately 500 acres classified as critical. The 
cost of treatment of the critical areas will be shared 80 percent from 
P. L. 566 funds and 20 percent from other funds. 

I 
Cost estimates for technical assistance are based on similar costs 

encountered for the existing conservation program in the area. Techni- 
cal assistance costs to install the land treatment measures will be 

I 
borne by current program funds and P. L. 566 funds. The technical 
assistance costs to complete the low intensity soil survey on the 
Maricopa County portion of the watershed will be borne by P. L. 566 

I 
funds. I 
STRUCTURAL MEASURES 

The total installation cost for structural measures includes cost 
of construction, engineering services, project administration, state 

I 
dam filing fees, and land rights. A tabulation of the installation 
costs is shown in Table 2 of this plan. I 
Construction 

The construction costs shown in the plan include the cost of 

I 
materials, equipment, labor, and profit associated with the construc- 
tion of the works of improvement. The estimated construction costs 
include a contingency factor of 15 percent on dams and 20 percent 

I 
on the pipelines. 
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I 
-Installation Costs- 

1 Engineering Services 

I The cost of engineering services includes services of engineers, 
hydrologists, and geologists for surveys, site investigations, soil 
mechanics, structural designs, flood routing, and construction plans 

I and specifications. Engineering costs are estimated at twenty per- 
cent of the construction cost. (Table 2) 

I Project Administration 

The costs of project administration are the P. L. 566 and other 

I administration costs associated with the installation of structural 
measures. This cost includes the cost of contract administration, 
review of engineering plans prepared by others, government representa- 

I tives, construction layout, and necessary inspection service during 
construction to insure that structural measures are installed in 
accordance with the plans and specifications. Project administration 
costs for P. L. 566 and other funds are estimated at ten and one per- 

I cent of the construction cost, respectively. The State of Arizona dam 
filing fee is an additional administrative cost paid by other funds. 

, The local sponsors are responsible for providing the entire cost of 

I relocation assistance advisory services if the need for relocation 
payments develops before,the construction of the project. The cost of 
other administrative duties associated with relocation payments will be 
borne by the party that incurs the costs. 

I 
Land Rights 

I Land rights-costs estimates were made by the sponsoring local 
organizations. The major land rights costs are those for land adquisi- 

I tion, estimated at $53,200. The cost of relocation of utilities and 
the paving of streets is estimated at $4,360. 

I Relocation Payments 

It is anticipated that relocation payments will not be needed on 

I this project. If the need for relocation develops before construction 
of the project, the relocation payments will be cost shared, in pro- 
portion to the local sponsors and Service's cost of the project, 32.9 

I percent by the sponsors and 67.1 percent by the Service. Some items 
included in relocation payments are: moving and related expenses, 
replacement housing costs, and losses sustained while re-establishing 

I 
a farm or business. 

I 
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-Installation Costs- I 
COST SHARING 1 

The total estimated insiallation cost of the project is $553,560, 
of which $371,260 are from P. L. 566 funds and $182,300 are from other 
funds. All costs are allocated to flood prevention. 

I 
The following will be borne by P. L. 566 funds: 

1. The cost of construction of structural measures. (Estimated 

I 
cost of $230,580.) 

2. The cost of engineering services for all structural measures. 
I 

(Estimated cost of $46,110.) 

3. The cost of project administration incurred by the Soil 
Conservation Service. (Estimated cost $23,060.) 

I 
4. The cost of technical assistance to accelerate the soil 

surveys in the Maricopa County portion of the watershed. 

I 
(Estimated cost $16,000.) 

5. The cost of accelerated technical assistance to install the 
I 

land treatment measures. (Estimated cost $7,510.) 

6. Eighty percent of the cost of installing land treatment 
measures on about 500 acres needing critical area treatment. 

I 
(Estimated cost $48,000.) 

The following will be borne by Other Funds: 

I 
1. Twenty percent of the cost of installing land treatment 

measures on critical areas. (Estimated cost $12,000.) All 
of the cost of other land treatment measures (Estimated cost 

I 
$101,695.) 

2. The cost of technical assistance which is not a part of the 

I 
accelerated land treatment program. (Estimated cost $7,175.) 

3. The cost of project administration incurred by the sponsors. 

I 
(Estimated cost $3,870.) 

4 .  The total cost of land rights for the structural measures. 
I 

(Estimated cost $57,560.) I 
I 

36 

I 
I 



I 
- I n s t a l l a t i o n  Costs- 

I EXPECTED EXPENDITURES OF FUNDS BY FISCAL YEARS 

I Wickenburg Watershed, Arizona 
(Dol la rs )  - l/ 

I FISCAL YEARS 

1 2 3 4 T o t a l  

I 
P. L. 566 FUNDS 

LAND TREATMENT 
C r i t i c a l  Area ~ r e a t m e n t  ' 12,000 12,000 12,000 12,000 48,000 
Technical  Ass is tance  17,985 - 2 /  2,315 1,575 1,635 23,510 

I STRUCTURAL MEASURES 
Construct ion 230,580 230,580 

I Engineering Serv ices  23,055 23,055 46,110 
P r o j e c t  Administrat ion 23,060 23,060 

TOTAL P. L. 566 53,040 291,010 13,575 13,635 371,260 

I OTHER FUNDS 
LAND TREATMENT 

I Cropland 225 135 65 135 5 60 
Rangeland 26,640 26,830 23,645 24,020 101,135 
C r i t i c a l  Area Treatment 3,000 3,000 3,000 3,000 12,000 

I SCS Technical  Ass is tance  3,270 1,255 1,635 1,015 7,175 

STRUCTURAL MEASURES 
P r o j e c t  Administrat ion 3,870 3,870 

I Land Rights  31,920 25,640 57,560 

TOTAL OTHER FUNDS 65,055 60,730 28,345 28,170 182,300 

I 
TOTAL 118,095 351,740 41,920 41,805 553,560 

I 
I 
I 
I I /  Phice babe 1972 pdcen. - 

21 Induden enihnated cv6t 06  accdenated boil! ieweyb huh Mhcopa 

I 
- 

Couvtty p o ~ o n  a6 ,the luatmhed ad $16 ,000 .  

I 
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I 
EFFECTS OF WORKS OF IPPROVEi?ENT I 

The land treatment measures will reduce the erosion of the upper 
watershed by increasing the density of cover and by slowing down the 
flow of the water through the use of waterspreader systems. It is 

I 
estimated that the sediment delivered by Sols Wash to the Hassayampa 
River will be reduced by about 3,850 tons per year due to the land 
treatment program. About 1,000 tons per year of this reduction is 

I 
attributable to critical area treatment. 

The structural measures on Sunset-Sunnycove Wash will reduce the 
annual sediment delivery from that wash by about 450 tons per year. 

I 
The completion of the structural and land treatment program will 

reduce the average annual sediment delivered to the Hassayampa River 

I 
by the watershed washes from 60,000 tons to 55,700 tons. The average 
suspended sediment concentration of the flows in the watershed washes 
will be reduced from 20,000 mgll to about 18,600 mgll. 

I 
The installation of the land treatment measure, waterspreader 

systems, will result in clearing some native vegetation during con- 
struction, but, by providing more water to the area upstream from 

I 
the spreaders and around the end of the spreaders, the overall effect 
will be to increase the vegetation on the land. It is estimated that 
for every acre of land cleared to construct the systems, increased 

I 
vegetation should occur on at least three acres. This vegetation 
will be available for use by both wildlife and livestock. I 

The proposed structural program will substantially reduce flood- 
water and sediment damages along the Sunset-Sunnycove Wash. 

It is estimated that under present conditions the 100-year peak 

I 
flow that would occur at the Sunset-Sunnycove junction is 1,590 cfs. 
The construction of the proposed works of improvement will reduce the 
100-year peak at this location to 690 cfs. Exiating channels will be 

1 
maintained to accommodate this flow that originates below the dams. 

The construction of the two floodwater retarding structures will 
I 

reduce the area flooded by the 100-year flood from 69 acres to 10 acres. 
Presently 110 homes are located in the 69-acre flood plain with 75 of 
these being subject to floodwater and sediment damages by water getting 
inside the homes. Following construction of the proposed structural 

I 
program, only one house will still be subject to floodwater and sedi- 
ment damage by water getting inside it during the 100-year flood. 
This one home has a partially completed floodproofing wall built 

I 
around it, and completion of this wall would protect the home from the 
after project 100-year flood. The protection provided by the flood- 
water retarding structures will prevent 8 acres of irrigated pasture- 

I 
land from being flooded by Sunset-Sunnycove Wash flows. These 8 acres 
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I 
-Effects- 

I 
w i l l  s t i l l  be subject t o  flooding f r an  the ~ a s s a ~ a m p a  River. The 10 

I 
acres that still w i l l  be flooded a f t e r  construction of the proposed 
works of improvement, except fo r  the house mentioned, a r e  presently 
being used as  s t r e e t s ,  yards, or channels. The depth of flooding on 
these areas w i l l  be reduced 1 . 3  f ee t  f o r  the 100-year flood by the 

I structures.  

Figure 3 ,  Urban Flood Plain  Map shows the areas that  would be 

I flooded by the once i n  100-year flood event with and. without the 
proposed project .  The area flooded on Casandro Wash and Sols Wash 
w i l l  remain the same. 

I The use of buried pipe fo r  ou t le t s  w i l l  require disturbance of 
the area needed for  i n s t a l l a t i on  o f t h e  pipe, mainly s t r e e t s  and 
exis t ing channels during. the construction period. After completion 

I of construction, the ou t le t s  w i l l  not be noticeable throughout the i r  
en t i r e  length, except fo r  the i n l e t  and out le t  s t ructures .  Some 
interruption of loca l  t r a f f i c  w i l l  r e su l t  during the in s t a l l a t i on  

I of the pipes, especially where the pipe i s  placed under exis t ing 
s t r ee t s .  Very l i t t l e  vegetation w i l l  be removed by the ins ta l la t ion  
of the buried pipe out le ts .  

I The construction of the two floodwater ,retarding s t ructures  w i l l  
require the clearing of approximately 15 acres of land currently 
occupied by scat tered creosote bush, mesquite, palo verde, various 

I cac t i ,  small shrubs, and grasses. The area cleared w i l l  be kept t o  the 
minimum needed t o  construct the works of improvement and provide the 
needed borrow. During construction, some dust can be expected from 

I 
the s i t e s ,  and the disturbed areas w i l l  be subj.ect t o  more erosion 
than if l e f t  i n  the na tura l  s t a t e .  Following construction, a l l  areas 
disturbed w i l l  be revegetated with nat ive grasses, shrubs, and trees.  
To speed the recovery of natural  revegetation, some plants w i l l  be 

I salvaged and transplanted on the disturbed areas. Until  the vegetation 
becomes well established on the ear th  s t ructures ,  the unvegetated fill 
w i l l  be v i s i b l e  from many homes i n  the area. 

I The temporary storage area necessary t o  provide the 100-year pro- 
tect ion t o  the downstream flood plain ,  and the land needed t o  construct 

I 
the s t ructures  w i l l  require the commitment of 9 . 6  acres a t  the Sunset 
s i t e  and 18.5 acres a t  the Sunnycove s i t e .  

Vegetative growth w i l l  be enhanced on the acres subjected t o  tem- 

I porary inundation during periods of high runoff. The 'increased i n f i l -  
t r a t i on  of water i n to  the s o i l  during temporary impoundment w i l l  be 
available for  plant u t i l i za t ion  a f t e r  drawdown occurs. 

I The inventory made by Arizona Game and Fish Department and the 
Bureau of Sport Fisheries and Wildlife indicates tha t  the construction 

I 
of the s t ruc tu ra l  program w i l l  not s ignif icant ly  a f f ec t  the wi ld l i fe  

I 39 

-- 



resources of the watershed. No rare and endangered species were 
identified in the areas that 'will be disturbed by the project. 

The construction of the project will relieve the current atmos- 
phere of tension that exists for the people living on the Sunset- 
Sunnycove flood plain during a rainstorm. They will be able to get to 
work and keep their utilities in operation rather than expecting them 
to be washed out every time it rains. While some damages will still 
occur, they are limited in size and will not be impossible to handle. 

It is not expected that anyone will be relocated because of the 
land needed to install the project. If development occurs, between 
the present time and when the project is constructed on land needed, 
these people will be relocated in accordance with procedures outlined 
in the work plan agreement. 



I 
I PROJECT BEP4ff ITS 

1 Tota l  f lood prevention b e n e f i t s  accruing t o  p r o j e c t  s t r u c t u r a l  
measures on t h e  Sunset-Sunnycove reach are est imated t o  be  $35,570 

I annually. D i rec t  f lood damage reduct ion  b e n e f i t s  amount t o  $31,050 
and reduct ions  i n  i n d i r e c t  damages amount t o  $4,520. 

I Direc t  damage reduction b e n e f i t s  t o  non-agricul tural  property a r e  
est imated a t  $31,050. This  inc ludes  $23,080 f o r  floodwater damage 
reduct ion  and $7,970 f o r  sediment damage reduct ions .  

I Reduction of i n d i r e c t  damage is est imated t o  be $4,520, a l l  of 
which i s  non-agr icul tura l  damage. 

I Secondary b e n e f i t s  were not  evaluated.  

I 
I 
I COMPARISON OF BEfJEFITS AM) COSTS 

I 
The average annual b e n e f i t s  t o  accrue  a s  a  r e s u l t  of t h e  i n s t a l -  

l a t i o n  of t h e  proposed s t r u c t u r a l  measures a r e  est imated t o  be  $35,570. 
The average annual c o s t  of t h e  proposed s t r u c t u r a l  measures a r e  e s t i -  
mated t o  be  $21,120. The r a t i o  of average annual b e n e f i t s  t o  average 

I annual c o s t s  i s  1.7:l.O. 

I 
I 
I 
I 
I 
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PROJECT INSTALLATION 1 
The execution of this work plan will be a coordinated effort in- 

volving federal agencies, local landowners, and various local organi- 
zations. The local organizations involved include the town of 

I 
Wickenburg, Flood Control District of Maricopa County, State of Arizona, 
Wickenburg Natural Resource Conservation District, and the Triangle 
Natural Resource Conservation District. The federal agencies include 

I 
the Bureau of Land Management. of the U. S. Department of Interior; and 
the Agricultural Stabilization and Conservation Service and Soil Con- 
servation Service of the U. S. Department of Agriculture. In order to 

I 
coordinate the installation of the works of improvement, specific 
responsibilities will be required of all involved. 

The Wickenburg and Triangle Natural Resource Conservation Dis- 

I 
tricts and the Flood Control District of Maricopa County will have the 
primary responsibility for accomplishing the proposed plan. I 

The Wickenburg and Triangle Natural Resource Conservation Districts 
will: - 

I 
1. Provide assistance and encouragement to landowners and 

operators in the Districts to assure the application of 
the land treatment measures outlined in this work plan. 

I 
2. Administer the installation of the critical area treat- 

ment on approximately 500 acres. 

I 
3 .  Conduct an information and education program to properly 

inform local people of the project. 
I 

The Flood Control District of Maricopa County will: 

1. Carry out and assume the responsibility and all liability 

I 
for the construction, operation, and maintenance of struc- 
tural measures. I 

2. Carry out needed legal surveys and acquire all land rights 
needed in connection with the structural works of improve- 
ment. The power of eminent domain will be exercised if 

I 
necessary. 

3 .  Acquire or provide assurance that any necessary water rights 
required by state law have been acquired by landowners or 

I 
water users. I 

I 
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I 
-Project Installation- 

I 
4. Provide relocation assistance, relocation advisory assistance, 

I 
and make relocation payments if any person is displaced by the 
project. At the present time no displacement is expected. 

5. Assure that the land needed for construction of the project is 

I appraised according to normal procedures, and that the price 
offered for the land is equitable. 

I The Bureau of Land Management wiil: 

I 
1. Continue to exercise control of grazing on federal land in the 

watershed by licensing thenumber of livestock and time of use 
to insure vegetative cover. 

I 2. Plan for the best use or uses of federal land in this area 
under theMultiple Use Act. Land treatment measures on federal 
land will be planned and applied as a coordinating conservation 

I effort to be in harmony with the determined land use and pro- 
vide for overall conservation treatment of the watershed. 

I 
' 3. Provide technical supervision on any projects in the watershed 

initiated by the Bureau of Land Management or other authorized 
users of the federal land. 

I The Bureau of Land Management has reviewed and concurred in the 
features of this plan relating to land under its jurisdiction. 

I 
The Soil Conservation Service will: 

1. Furnish accelerated technical assistance through the Wickenburg 
Natural Resource Conservation District and Triangle Natural 

I Resource Conservation Diserict to private' landowners for the 
application of land treatment measures outlined in this work 
plan using current program funds and P. L. 566 funds. 

I 2. Allot P. L. 566 funds to provide 80 percent cost sharing for 
the installation costs of land treatment on theapproximately 

I 
500 acres of land identified as critical areas. 

3. Furnish engineering services for engineering surveys, design, 
land rights work map, construction plans, and.specificiations 

I for structural works of improvement for flood prevention and 
inspection during construction. 

I 4. Allot P. L. 566 construction funds in accordance with cost 
sharing and the installation schedule as outlined in this plan 
or as may be revised by mutual agreement. Allocations of 

I 
funds will be in accordance with national priorities and avail- 
ability at the time of installation. 

I 
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-Project Installat ion; 
I 

5. Maintain liaison with sponsors and state and federal agencies 
involved so that the objectives outlined in this plan will be 

I 
accomplished for the benefit of all concerned. 

6. Provide the technical assistance funded by P. L. 566 to do a 
I 

low intensity soil survey for the Maricopa County portion of 
the watershed, 

7. If relocation becomes necessary during the installation per- 

I 
iod, provide assistance to the Flood Control District of 
Maricopa County to assure meeting the provisions of the Uni- 
form Relocation Assistance and Real Property Acquisition 

I 
Policies Act of 1970 (Public Law 91-646, 84 Stat. 1894). 

The installation of structural measures will begin as soon as 
practical after the approval of the work plan and allocation of P. L. 

I I 

566 funds for participation in the project. A four year installation 
period is planned for the project. The structural measures will be 
installed within the first two years. Land treatment measures will be 

I 
installed in each of the four years and will be completed during the 
fourth year. I 

The following schedule will be followed to meet the four year 
installation period: I 
First Year 

All land rights for the Sunset Wash Floodwater Retarding Structure 

I 
and buried pipe outlet will be secured. All necessary surveys and 
investigations for the floodwater retarding structures and outlets will 
be completed and detailed designs completed on the Sunset Wash FRS. 

I 
The low intensity soil survey for the Maricopa County portion of the 
watershed will be started and completed. Installation of land treat- 
ment measures will be started. 

I 
Second Year 

I 
All land rights for the Sunnycove Wash FRS and buried pipe outlet 

will be secured. Detailed designs will be completed on Sunnycove Wash 
FRS and the outlets of both structures. Specifications and plans will 

I 
be completed, and the contract for construction will 6e awarded. Con- 
struction of the structural works of improvement will be completed and 
all areas disturbed during construction will be revegetated with native 
grasses, shrubs, and trees. Installation of land treatment measures 

I 
will continue. I 
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-Project Installation: 

Third Year 

Installation of land treatment measures will continue. 

Fourth Year 

The installation of land treatment measures will be completed. 
Any additional revegetation work needed on structural works of 
improvement will be done. , 



FINMCING PROJECT Il4STALLATIOld 

Project costs to be shared by Public Law 566 funds will be paid 
out of funds appropriated under the authority of Public Law 566, 83rd 
Congress, 68 Stat. 666, as amended. This work plan does not consti- 
tute a financial document for obligation of either federal or other 
funds including those of the local sponsors. Financial or other assis- 
tance to be furnished by the Soil Conservation Service in carrying out 
the plan is contingent on the appropriation of funds for this purpose. 

LAND TREATMENT 

The SCS, using P. L. 566 funds, will pay up to 80 percent of the 
installation cost of the critical area treatment through the Triangle 
and Wickenburg Natural Resource Conservation Districts. Private land- 
owners or lessees of state trust lands on which critical area treat- 
ment is installed will bear all costs not borne by P. L. 566 funds. 

The cost of applying land treatment, other than critical area 
treatment, on private and state trust lands will be borne by the 
private landowner or the lessees of state trust lands. Financial 
assistance may be available from the Agricultural Stabilization and 
Conservation Service through the Rural Environmental Conservation 
Program or from the Four Corners Regional Commission. 

Technical assistance will be provided by the Soil Conservation 
Service at an accelerated rate using the current program and P. L. 566 
funds. The cost of the low intensity soil survey on the Maricopa 
County portion of the watershed will be borne by P. L. 566 funds. 

STRUCTURAL MEASURES 

Structural installation costs not borne by P. L. 566 funds will 
be the responsibility of the Flood Control District of Maricopa 
County. The District has analyzed its financial needs in consider- 
ation of the scheduled works of improvement so that funds will be 
available when needed through cash resources or tax and assessment 
levies. The installation cost referred to as land rights is the 
responsibility of the sponsors. Land rights may be negotiated for 
or acquired by eminent domain. 

No relocation payments are anticipated for this project. However, 
if some become necessary before the project is installed, the Flood 
Control District of Maricopa County will be responsible for providing 
the Non-P. L. 566 relocation costs and the entire cost of relocation 
assistance advisory services. The funds for these costs will be 
obtained, as mentioned above, from the current program of the Flood 
Control District. 



I 
I 

PROVISINS FOR OPERATION Pl41NENAiICE 

I LAND TREATMENT MEASURES 

I Landowners and operators cooperating with the Wickenburg Natural 
Resource Conservation District and the Triangle Natural Resource Con- 
servation District will be responsible for the maintenance of land 

I treatment measures installed on their property, including state 
leases. 

I 
Land treatment measures on federal lands will be maintained by the 

Bureau of Land Management or the lessees. 

I STRUCTURAL MEASURES 

The Flood Control District of Maricopa County will be responsi- 

I ble for the operation and maintenance of all structural measures after 
installation. The District will obtain all necessary funds for opera- 
tion, maintenance, and replacement from tax or assessment levies. 

I A sponsor's representative and the Soi1,Conservation Service will 
make a joint annual inspection of the structures during the first three 
years after installation. After the three year period, annual inspec- 

I tions will be made by the sponsors; and a report will be sent to the 
Soil Conservation Service. Inspection will also be made after un- 
usually large floods. 

I An operation and maintenance agreement will be entered into be- 
tween the sponsors and the Soil Conservation Service prior to the 

I 
signing of a land rights or project agreement. 

The total annual operation, maintenance, and replacement cost of 
structural measures is estimated to Be $1,160. 

I It is agreed that representatives of the federal, state, and 
county government shall have free access at all times to the struc- 

I 
tural works of improvement for official activities. 

All phases of operation and maintenance of these facilities shall 
comply with applicable local, state, and federal regulations. 

1 Items considered necessary for proper operation and maintenance of 
the structural works of improvement shall include, but are not limited 

I 
I 
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-Operation and Maintenance- 

to, the following: 

Operation 

The structural measures for flood prevention are automatic in 
operation. The principal spillways of both dams are ungated and will 
allow the floodwaters to discharge into the outlet works and into the 
Hassayampa River as soon as the floodwater enters the reservoir area. 

Maintenance 

Proper functioning of the structural works will require periodic 
maintenance. 

All structures are to be maintained by making repairs or replace- 
ments as needed. 

Trash and obstructions are to be removed from the principal spill- 
way inlet during and after storm events. Repairs to structures or 
seructural features damaged by floods will be made promptly. 

Further guidelines regarding operation and maintenance procedures 
are given in the Arizona Watershed Operation and Maintenance Handbook. 
Sponsors of the project have copies of the handbook on file. 



I 
IWTFD PROJFCT INSTAIIATION 

Wickenburg Watershed, Arizona 

1 Number Estimated Cost (Dollars) I/ 
Non-Fed . Non-Federal Land 

I 
Land P.L. 566 Other - 

Installation Cost Item Unit SCS 21 SCS 21 
LAND TREATMENT 

Ac. 31,650 101,135 101,135 
Critical Area Treatment 500 48,000 12,000 60,000 
Waterspreading Systems Ac. (500) (36,000) (9,000) (45,000) 

I Critical Area Planting Ac . (500) (8,000) (2,000) (10,000) 
Grazing Land Mechanical Trtmt. Ac. (500) (4,000) (1,000) (5,000) 

Technical Assistance 23,510 41 7,175 30,685 

I TOTAL LAND TREATMENT 32,250 71,510 120,870 192,380 

STRUCTURAL MEASURES 
Construction 

Subtatal - Construction 

I Engineering Services 46,110 
Subtotal - Engineering Services 46,110 
Project Administration 

I 
Construction Inspection 
Other 

Subtotal - Project Administration 3,870 26,930 
Other Costs 

I Land Rights 57,560 57,560 
Subtotal - Other Costs 57,560 57,560 

TOTAL STRUCTURAL MEASURES 299,750 61,430 361,180 

I TOTAL PROJECT 371,260 182,300 553,560 

I I /  Pnice bane 1972 pnicen. - 
2 /  F e d d  agency heApoMnibRe doh ubbhting i n  iMntaeeat.ion od wohhn od - 

hnpnovement. 

I 3/ Inchden ovtey mean eAtima*ed t o  be adequately Rheated dwLing t he  pnoject - 
iv~ntcLeedon pehiod .  Theatment be accelehdted ZhRoughoLLt the  loatetr- 
bhed, and do&?& amouvztn apply t o  t o t a l  Rand mean, not jubt t o  adequately 

I AYLeated aean . 
4 /  Znduden t h e  eni2mdted cobt od acc&enated boil? buhueyb i n  t he  Mwticopa - 

Couvzty pantian 06  t h e  wateAhed 06 $16 ,000 .  

I 
5/ Type od chunnel bedohe phojeot: (M) munmade ditch a h  phevioubly modidied - 

channel; ( N )  - un unmodidied welL dedined n d u t d  channel on bAYLeam; 10) - 
none oh pm&c&y no dedined channel. 

Note: The exinXing channel wi&! be Re62 i n  .itn pke~evzt condition. The oua2e;t 

I pipeRineb w i l l  be placed dong oh unda  t h e  exinfing channeRn. 
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m N  T 

Wickenburg Watershed, Arizona 

(Dollars) I! 

Installation Cost 
P.L. 566 Funds Other Funds Total 

Con- Engin- Total Land Total Install. 
Item struction neering P.L. 566 Rights Other Cost 

Floodwater Retarding 
Structures 
Sunset 
Sunnycove 77,070 15,410 92,480 22,980 22,980 115,460 

Outlet Pipelines (M) 11 77,820 15,560 93,380 5,310 31 5,310 98,690 

Subtotal 230,580 46,110 276,690 57,560 57,560 334,250 

Project Administration 23,060 3,870 41 26,930 

GRAND TOTAL 230,580 46,110 299,750 57,560 61,430 361,180 

I /  Phice b u e  1972 phice.4. - 
2 /  lnchde.4 $ 2 7 , 7 7 0  6an higkt-06-way and $ 1 , 5 0 0  6ai i  u t A U y  h e l v e d o n .  - 
3/  Zneluden $2',450 don nicjkt-06-way, $2 ,400  dun LLtie-ity h & . k c d 0 ~ ,  and $460  doh pavement hepcLih. - 
4 /  Indude.4 $ 1 , 5 6 0  h u h  SZccte ad Ahizvna d m  6dLing 6ee.4. - 
5 /  Type 06 channel bedohe phojed: ( M )  manmade ditch a h  piieviaunLy madidied channel. - 

Nofe: The exintiny channel UJU be te62 -in LL& phe.4ent condition. The oLLWe2 p-ipdknen w i l l  be 
pLaced dong o h  unden fhe exinting chann&. 

March 1974 





TABLE 3A - STRUCTURAL DATA 
CHANNELS 

Wickenburg Watershed, Arizona 

CAPACITY (cf  s )  TYPE OF WORK I/ BEFORE PROJECT 
Required For O u t l e t  

Channel 1% Peak Ex i s t i ng  O u t l e t  P i p e l i n e  - 2/ Type of Flow 
Name S t a t i o n  Af t e r  P r o j e c t  Channel 11 P i p e l i n e  21 (d i a .  ) Channel Condition 

M 3/ 
cove t o  (1950- 

41+14.5 230 400 6.0 12 i n .  1960) E 4/  

Sunset 14+54 

22+00 20 550 5.5 12  i n .  (1960) E 

Sunset 20+00 
t o  M 

35+46 460 480 5 . 5  12 i n .  (1960) E 

Sunset  35+46 M 
t o  (1940- 

52+00 690 720 11.5 18 i n .  1960) E 

Sunset  52+00 
t 0 M 

64+00 690 580 11.5 18 i n .  (1960) E 

Sunset  64+00 
t o  M 

76+00 700 800 -- None (1960) E 

11 The s i z e  and LucuLLan od t h e  e&LLng channel w& not be changed b y  t he  phaponed wohb a d  impmve- - 
me&. The aLLtee,t pipe,P,ine clLiee be cann.thucted ben~de oh u n d a  the  exinLLng channel. 

2 /  The pip&ne iclLee c m y  the  wcLta  ntoried bekind the  dLoo&oda he,tahding n&uctwie~ Lhhough ;the wi- - 
ban wrea f a  t he  Hanayumpa Riveh ljLood pLuin. 

31 M - Manmade o h  modidicd channel ( t h e  dode od modidicatian v d e ~  dhom 1940 ;to 19601 .  - 
4 1  E - Ephememl - dlows a n t y  dwting p&a& ad nc*hdace hun-add, othenwhe dhy. - March 1974 
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INVESTIGATIONS AND PSU'LYSES 

WICKENBURG WATERSHED 

Maricopa and Yavapai Counties, 
Arizona 

WJD USE AND TREAMENT 

HYDROLOGIC INVESTIGATIONS 

GEOLOGIC INVESTIGATIONS 

SEDIMENTATION INVESTIGATIONS 

ENGINEERING INVESTIGATIONS 

ECONCNI C INVESTIGATIONS 

FISH AND WILDLIFE INVESTIGATIONS 



I 
I 

HYDROLOGIC INVESTIGATIONS a 

I 
Basic Data 

I One National Weather Service standard rain gage is located in the 
watershed. There are no stream gages located in the watershed. Rain- 
fall amounts from the rain gage were analyzed and found to be lower than 

I revised TP-40 map amounts for 24-hour duration storms. The local news- 
paper indicated that the majority of the storms in this area are of 2 
hour to 6 hour duration. The revised TP-40 map rainfalls were used to 

I 
design and evaluate the project. 

Soil and cover reconnaissance surveys were made of the watershed 
by the Soil Conservation Service soil scientist and range conservation- 

I ist. From their data, runoff curve numbers were calculated using pro- 
cedures outlined in Chapters 7, 8, and 9 of the National Engineering 
Handbook, (NEH), Section 4. 

I Times of concentration were derived from stream channel hydraulics. 
Channel cross-sections were taken at several locations and velocities 

I computed. Procedures outlined in Chapter 15, National Engineering 
Handbook, Section 4, were used. 

Digital computer facilities available at the E&WP Unit were used 

I in project evaluation and flood routing. 

I Floodwater Retarding Structures 

The floodwater retarding structures were designed to retard the 

I 
100-year runoff volumes calculated using the principles outlined in 
Chapter 21, NEH, Section 4. 

The emergency spillway and freeboard hydrographs were computed 

I using criteria established in Engineering Memorandum SCS-27 (Rev.) and 
the techniques described in Chapter 21, NEH, Section 4. 

I The design rainfall was determined by using the revised TP-40 map 
rainfall and ES-1020 sheet 5 of 5. 

I Damage-Frequency Analysis 

A topographic map was obtained of the town with a scale of 1 inch 

I equals 80 feet and a contour interval of 2 feet. All building locations 
and floor elevations, of the buildings on the flood plain, were shown 
on the map. Stage-discharge relationships were defined by using uni- 

I form flow relations from surveyed cross-sections located on the maps. 

I 5 9 



Using the computer program outlined in Technical Release 20, a 
peak discharge versus frequ6ncy curve was developed. This curve was 
developed based on Revised TP-40 map rainfall and the computed peak 
rates of runoff for the 1, 2, 4, 10, 20, and 50 percent chance storms. 
Peak discharges and the stage-discharge relationship were used to plot 
the area inundated on the topographic map. From the stage-discharge 
relationships, the elevation of the water surface at each evaluation 
point was determined. The depth of flooding at any point was calcu- 
lated from these data. 
-. 

The synthesized peaks and area flooded were compared with the 
values printed in the Army Crops of Engineers' Wickenburg Report of 
1965. Both the peak flow and the area flooded by the one percent event 
were in close agreement on all washes except Sols. i 

On August 17, 1971, Sols Wash had a major flow, which according to 
local residents, was the largest in at least the last 47 years. Based 
on slope-area measurements, the Soil Conservation Service estimated the 
peak discharge of this storm to be 9,500 cfs. The USGS also made slope- 
area measurements of this flow and estimated the peak discharge of the 
storm to be 10,600 cfs with the measurement being rated poor. The syn- 
thesized four percent storm, through use of the TR-20 program for Sols 
Wash, was calculated to be 9,750 cfs. 



1 
I GEOLOGIC INVESTIGATIONS a 

I Foundation investigations were made by surficial inspection and by 
the digging of backhoe pits along or in close proximity to the proposed 

I dam centerlines. The pits were logged, and soil aamples were taken for 
testing of their engineering properties. 

I Sunset Wash - 

The site is located in a narrow section of the valley in Section 

I 11, T7N, R5W. Looking upstream from the site, the valley quickly 
widens, forming a moderately sloping alluvial plain. The damsite abut- 
ment surfaces are composed of silty, sandy, gravelly alluvial material. 

I The materials found in the valley bottom consist of Quaternary silt, 
sand, and gravel. 

I 
Three backhoe pits were dug along the proposed dam centerline to 

determine the types of materials present in the foundation. Caliche 
material was found in each of the pits at depths varying from 4.0 feet 
to 6.5 feet. The caliche is overlain by silty, sandy gravel, and silty 

I sand. Disturbed soil samples were taken from selected pits. 

The emergency spillway will be a reinforced concrete chute located 

I on the dam. 

The foundation material is competent to support the loads to be 
imposed. A core trench in the caliche material will prevent any ex- 

I cessive seepage through the foundation. 

The materials in the borrow area located upstream from the center- 

I line of the dam were considered similar to the materials found along 
the centerline, The predominant material available for borrow is the 
silty sand. 

1 Sunnycove Wash 

I The site is located at the confluence of two washes, Sunnycove 
Wash and tributary. The abutments consist of coarse to subangular, 
arkosic conglomerate, and fine fanglomerate beds that are moderately 

I to firmly cemented (conglomerate-fanglomerate material). This material 
is capped by sand, silt, and gravel. 

I 
A total of four backhoe pits were dug along the proposed center- 

line. The conglomerate-fanglomerate material was encountered in each 
of the pits. The depths of this material varied from one foot to 
nine feet. 

I 
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-Geologic- 
I 

The overburden materials consist of silty, gravelly sand and poor- 
ly graded sand. The thicker overburden is found in the wash. 

I 
The principal location of borrow material is along the channel 

bank, both upstream and downstream from the damsite and the left: abut- 

I 
ment where the emergency spillway will be excavated. The material 
along the channel bank is primarily silty, clayey, gravelly sand. The 
material in the left abutment is primarily conglomerate-fanglomerate. 

I 
An alternate borrow area near the old city dump, three-fourths of a 
mile southwest of the damsite, was investigated. The material en- 
countered was a sandy, silty, gravelly clay. 

I 
A generalized geology map was made of the area near the damsite. 

This map shows the areas of conglomerate-fanglomerate outcrops. 1 
The site is suitable for the construction of an earth embankment. 

The conglomerate-fanglomerate material is a suitable foundation for the 
structure. 

I 
The emergency spillway will be located in the left abutment. The 

crest of the emergency spillway will be in the erosion-resistant con- 
glomerate-fanglomerate. 

I 
I 
I 
I 
I 
I 
I 
I 
I ~ 
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I 
I SEDIMENTATION INVESTIGATIONS 

I A sediment survey was conducted on the watershed to estimate the 
sediment yield delivered to the proposed structures. The survey was 
made using ground cover survey data, topographic maps, inspection of 

I 
the watershed, and sediment surveys on two stock ponds. All of the 
data was evaluated, and a sediment yield rate for the watershed above 
each structure was determined, 

I The range method was used to survey the two ponds, Wellick Tank 
and Pouquette Tank. The location and distance between ranges were 
determined according to the configuration of the pond. The ranges were 

I essentially placed so they were perpendicular to the incoming flow. 

The volume of sediment and the original volume of the stock ponds 

I 
were computed using the range-area method. The trap efficiency of each 
pond was estimated by using the capacity-inflow ratio curve. The total 
trapped sediment was adjusted accordingly. 

I The sediment yield to each pond was determined by dividing the 
measured and adjusted volume of sediment, by the age of the pond (if 
cleaned, from date cleaned to date survey was taken), and further 

I dividing by the area of the watershed. If the rainfall was excessive 
or deficient during the years of sediment accumulation, the sediment 
yield was adjusted accordingly. 

I The sediment survey on the Wellick Tank revealed that the tank was 
receiving, on the average, 0.12 acre-feet of sediment per year. The 
watershed area above the structure is about .79 square mile. The 

I watershed surface materials consist mainly of Quaternary-Tertiary silt, 
sand, and gravel. The vegetative cover is about 13 percent. The ad- 
justed estimate of average annual sediment deposition is .16 acre-feet 

I per square mile. 

The volume of sediment deposition in Pouquette Tank is estimated 

I 
at ,013 acre-feet per year. The watershed area above the structure is 
about .13 square mile, The soils in the watershed consist of shallow 
rocky, and stony, gi!avelly loams; and slopes range up to 60 percent and 
more. The adjusted estimate of average annual sediment deposition is 

I .11 acre-feet per square mile. 

I Sunnycove Wash 

The drainage area above the Sunnycove damsite is 1.35 square miles. 

I 
The three major washes in the watershed are well defined and contain a 
sizeable amount of bedload material. 

I 
I 
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-Sedimentation- 

The sediment yield ratk was determined to be 0.14 acre-feet per 
square mile per year or 0.19 acre-feet per year delivered to the reser- 

I 
voir, With a trap efficiency of 95 percent, the sediment storage 
requirement is 18.2 acre-feet for the 100-year life of the structure. I 
Sunset Wash 

The drainage area above the proposed structure is 0.60 square 

I 
mile. The main wash in the watershed is well defined and contains a 
substantial amount of bedload material. I 

The sediment yield rate was determined to be 0.135 acre-feet per 
square mile per year or 0.081 acre-feet per year delivered to the 
reservoir. With a trap efficiency of 100 percent, the sediment 
storage requirement is 8.1 acre-feet for the 100-year life of the 

I 
structure. I 

I 
I 
i 
I 
I 
I 
I 
I 
I 
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I 
1 ENGINEERING INVESTIGATIONS 

I Maps and Aerial Photographs 

I Photogrametric topographic maps with a scale of 1" = 80' with a 
contour interval of two feet were prepared in 1965 by the Army Corps 
of Engineers for a Flood Plain Information Study. An aerial mosaic 
of the town was made from a.1966 flight made by the Arizona Highway 

I Department. Land ownership maps were furnished by the town of 
Wickenburg. Local town personnel assisted in locating underground 
utilities that were near any planned works of improvement. 

I Surveys 

I Centerline profiles of four potential floodwater retarding struc- 
tures and five channels were surveyed and used as a basis for computing 
earth work volumes of embankments and excavation volumes. Topographic 

I 
maps were prepared on sites where adequate data was not available for 
design. Cross sections were surveyed for designing outlet channels and 
for flood plain studies. Detail topographic maps were prepared for 
potential earth emergency spillway sites. 

1 Design Criteria 

I Floodwater Retarding Structures - The basis for design of flood- 
water retarding structures was to provide a 100-year level of protec- 
tion to homes and other improvements in the flood plains. The stabil- 

I ity of the spillways was given special consideration to ensure safe 
structures. The Sunset floodwater retarding structure will require a 
straight inlet reinforced concrete chute spillway because no adequate 

I 
earth spillway could be located. The Sunnycove floodwater retarding 
structure will have a 250-foot wide earth emergency spillway located 
in the left abutment. Both structures will have dry sediment pools. 
The Sunset principal spillway is designed to outlet into a 12-inch 

I concrete pipeline. The Sunnycove principal spillway outlets into a 
12-inch concrete pipeline and junctions with the Sunset pipeline util- 
izing an 18-inch pipeline to carry all flows to the Hassayampa River. 

I The pipelines were designed to drain the flood pool at the Sunset site 
in less than ten days and the flood pool of the Sunnycove site in less 
than 17 days. The SCS computer program FW-HY2-1130F Principal Spillway 

I 
Routing was used for development of design storms and flood routing 
through the reservoirs. Both dams are designed for high hazard, class 
"C," criteria as defined by Engineering Memorandum SCS-27 (Rev.). Soil 
Conservation Service computer program FW-HY3-1130F Emergency Spillway 

I and Freeboard Routing was used for design storm development, spillway 
hydraulic computations, and flood routing on the Sunnycove earth spill- 
way. Soil Conservation Service computer program PT-HY11-1130F Emer- 

I 
gency Spillway and Freeboard Routing with Reinforced Concrete 

6 5 
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-Engineering- I 
Chute spillway and SAF Basin Design was used for design storm develop- 
ment, spillway hydraulic computations, and flood routing on the Sunset 

l 
concrete chute spillway. This program also computes the required 
concrete volumes. 

The outlet pipelines were designed on the basis of SCS National 

I 
Engineering Handbook - Section 5 - Hydraulics. 

The earth embankments were designed on the basis of a study of 
i 

foundation and fill material. The nature and characteristics of these 
materials were determined by preliminary subsurface investigations and 
laboratory tests of soil samples. 

I 

Alternate Studies 
I 

Alternate locations were considered for the Sunset and Sunnycove 
, structures but were rejected because of unsuitable emergency spillway 

sites and poor reservoir storage characteristics resulting in overall 
I 

higher costs. Alternate widths of emergency spillways, elevations of 
crest of emergency spillways, and type of spillway (earth or concrete 
chute) were considered to obtain stable spillways at minimum costs. 

I 
Alternate studies were made on Sols Wash and Casandro Wash. The 

structural alternates evaluated were: (1) construct floodwater 
retarding dams and outlet pipelines, (2) construct floodwater retard- 

I 
ing dams and outlet channels, and (3) construct floodwater channels. 
None of these were feasible because costs exceeded benefits. I 

A study was made to see if building large waterspreader dikes on 
the Sols Wash drainage would reduce the peak flows enough to stop 
flooding on the Sols Wash urban area. This study was made by placing 
66,000 linear feet of dikes on the drainage area. These dikes reduced 

I 
the peak flow by six percent which was not enough to stop flooding dam- 
ages. The average annual cost of these dikes was $5,000 compared to an 
average annual benefit of less than $500 with the one percent chance 

0 
storm still causing damage in the urban area. Therefore, it was deter- 
mined thatthe flood problem could not be solved by use of dikes. I 
Cost Estimates 

Land Treatment - Waterspreading Dikes - Cost of the dikes were 
I1 

based on costs incurred for similar treatment in the local Soil Con- 
servation Districts. These costs reflect the current local prices for 
the operation, services, and materials involved. 

I 
Structural Measures - The cost of construction items for the flood- 

water retarding structures is based on recent contract data for P.  L. 
I 

566 projects in Arizona and selected U. S. Bureau of Reclamation contract 

66 

I 
I 



1 -Engineering- 

1 data i n  Maricopa County. The Arizona Highway Department's annual pub- 
l i ca t ion  re la t ing  t o  un i t  bid costs  of highway construction items 

I was also used i n  preparation of the cost estimate. Estimates of un i t  
costs of ou t le t  pipelines were based i n  par t  on pr ice  lists furnished 
by local  material  suppliers.  

I Engineering Services - Engineering service costs were derived by 
the use of Soi l  Conservation Service c r i t e r i a .  Total  engineering ser- 
vice  costs a r e  estimated t o  be twenty percent of the construction costs. 

I Project  Administration - The loca l  project  administration cost is 
estimated t o  be one percent of the t o t a l  construction costs. S ta te  dam 

I f i l i n g  fees a r e  an addi t ional  administration cost and were computed i n  
accordance with the Arizona Highway Department publication, "Code 
Governing Supervision and Control o f  Dams Revised 1952." The P. L. 566 

I 
project  administration cost is estimated t o  be ten percent of the t o t a l  
construction costs. 

Operation and Maintenance Costs - Estimates for  operation and main- 

I tenance were computed using percentages of construction costs  within 
the ranges given i n  Watersheds Memorandum - California No. 6. 

I Rights-of-way Costs - Rights-of-way costs  were estimated by the 
town of Wickenburg, based on recent sa les  of similar properties associ- 
ated with the construction of c i t y  s t r e e t s .  Costs associated with 

I 
acquiring the lands f o r  right-of-way were computed on a per acre basis.  
The actual  land value costs  were increased by twenty percent f o r  a l l  
administrative costs  associated with acquiring the lands. The twenty 
percent factor  is  the value used by the Arizona Highway Department as  

I an estimate of a reasonable value for  administrative costs .  

U t i l i t y  Modification Cost - Cost for  relocating municipal water 

I l i ne s ,  sewerage l i n e s ,  and s t r e e t  paving were based on uni t  costs  
furnished by the town of Wickenburg Engineering Office. Costs of 
relocating underground telephone cables a r e  based on uni t  costs  fur- 

I 
nished by the Mountain Bell  Telephone Company. 

I 
I 
I 
I 
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I 
ECONOMIC INVESTIGATIONS I 

Separate evaluations were made of the three washes in the 
Wickenburg Watershed; Sunset-Sunnycove, Casandro, and Sols, due to var- 
ied conditions, property values, and economic status of the residents. 
Historical data on the washes proved insufficient to establish depth- 

I 
damage figures for the larger events. To establish a base for the 
larger events, depth-damage data obtained from the September 1970 flood 
on the Hassayampa River were extrapolated to provide depth-damage re- 

I 
lationships for the three evaluated reaches. 

Residents along each wash were interviewed to develop historical 
data as to flood flows, depth of flooding, value of dwellings, and 

I 
other data. The value of homes within the area ranged from $5,000 to 
$80,000. The value of each home was determined with the assistance of 
local realtors. 

I 
Estimates of damage were established for the 1 percent, 4 percent, 

10 percent, 20 percent, and 50 percent events by relating dollar damage 
I 

to depth of projected flooding for each event by individual home. 
Average annual damages were established following procedures outlined 
in the Economic Guide for Watershed Protection and Flood Prevention. 

I 
Evaluation of Sols Wash began with interviews of local residents. 

Historical data on actual flood damage from the August 17, 1971, storm 
plus additional data from the Hassayampa River flood of September 1970 

I 
were the basis of damage analysis estimates. Approximately 45 houses 
and 40 mobile homes are in the flood plain. I 

Casandro Wash was analyzed in a manner similar to the analysis of 
Sunset-Sunnycove and Sols Washes. Sufficient historical data could 
not be obtained so data from the 1970 Hassayampa River event was used 
to supplement actual flood damage reports. 

I 
An income factor of 1.824 (Gila Water Resource Planning Area - 

100-year at 5-112 percent) was applied to all residential properties 

I 
in the watershed to reflect the increased value of property relative 
to changing levels of income. The price base used was 1972. I 

Fifteen percent of the direct damages was used to represent the 
estimated indirect damages occurring as a result of flooding. The 
indirect damages included emergency patrol measures during times of 
flooding, temporary evacuation of residents for cleanup and repairs of 

I 
flood-damaged property, and other emergency measures not evaluated 
separately as direct floodwater damage. I 

I 
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The benefit cost ratio 6f 1.7 to 1.0 was sufficient to make the 
Sunset-Sunnycove evaluation unit a feasible project. The average 
annual benefits for Casandro Wash and Sols Wash were insufficient to 
justify installation of a project. Benefits and costs were computed 
assuming a project life of 100 years using the 1972 price base. 
Secondary benefits were not considered in project evaluation. 



FISH AND WI U)LIFE INVESTIGATIONS 

Fish  and w i l d l i f e  i n v e s t i g a t i o n s  were conducted by S o i l  Conserva- 
t i o n  Serv ice  b i o l o g i s t s .  The Bureau of Sport F i s h e r i e s  and W i l d l i f e  of 
t h e  United S t a t e s  Department of I n t e r i o r  and t h e  Arizona Game and Fish 
Department p a r t i c i p a t e d  i n  those  i n v e s t i g a t i o n s  and coopera t ive ly  pre- 
pared a  r e p o r t  covering t h e  e f f e c t  of t h e  p r o j e c t  on f i s h  and w i l d l i f e  
resources.  In p a r t  t h e  r e p o r t  s t a t e s :  

"WiZdlife habitat i s  sparse and the mount of associated 
resources that would be affected adversely by the project 
are minimal. Such losses would be insignificant provided 
that disturbance o f  adjacent areas i s  kept t o  a m i n i m  
during construction and that the size of the borrow areas 
a t  the damsites be minimal t o  preserve the small mount of  
existing habitat. " 
Copies of t h e  complete F i sh  and Wi ld l i f e  r e p o r t  may be obtained 

from t h e  Bureau of Sport  F i s h e r i e s  and W i l d l i f e  o f f i c e  a t  Albuquerque, 
New Mexico. 
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INTRODUCTION 

This addendum is based on procedures established for application of 
the Water Resources Council's Principles and Standards to implementa- 
tion studies in process. 

The Wickenburg Watershed work plan was developed using 1972 installa- 
tion costs, a 5-112 percent discount rate, and current prices for 
values other than agricultural products in the evaluation of the pro- 
ject structural measures. 

Part 1 of this addendum shows the effect of evaluating the structural 
measures using current installation costs and the current discount 
rate. 

Part 2 of the addendum displays the effects of the selected plan as 
evaluated for each of the separate accounts - national economic develop- 
ment, environmental quality, regional development, and social well- 
being. Values for costs, prices, and rates are those of the work plan. 

Part 3 of the addendum displays an abbreviated alternative plan developed 
to emphasize environmental quality. Bases for costs, prices, and rates 
are those of the work plan. 



ADDENDUM 
Wickenburg Watershed, Arizona 

Discount Rate Comparison 

This shows the effect of evaluating the structural measures using 
a 5-718 percent discount rate, 1973 installation costs, and current 
prices for values~other than agricultural products. 

Average annual costs, benefits, and the benefit cost ratio are as 
follows : 

1. Average annual costs are $24,600. 

2. Average annual benefits are $37,640. 

3. The benefit-cost ratio is 1.5:1.0, 



SELECTED ALTERNATIVE 
NATIOML ECONOMIC DEVELOPMENT ACCOUNT 

Wickenburg Watershed, Arizona 

Components Measures of Effects - - Y Components - Dollars - - - Measures of Effects d - - - Dollars - - - 
Beneficial Effects: 

Adverse Effects: 

A. The value to users of increased 
A- The value of resources required for a plan 

8 Outputs of goods and services 

3 1. Flood prevention 1. Floodwater retarding stmctures and 
N 35,570 pipelines 
C 

hoject installation 
Project administration 
o m  

Total beneficial effects 
Total adverse effects 

Net beneficial effects 

lJ Average annual effects 

I 
- 



SELEr'TF:) AL'lE%X&TiVE 
EMIIilOPEKAL ?'3ALI:Y ACCCU)PT 
'dickenburg Watershed, Arlzona 

Components Measures of Effects 

Beneficial and Adverse Effects: 

A. Areas of natural  beauty 1. Reduction of floodwater and 
sediment damage t o  110 - 
res ident ia l  properties w i l l  
provide opportunities f o r  
improvement of property 
including homes, yards and 
surrounding areas. 

2. Acres of land flooded by the 
100-year frequency storm w i l l  
be reduced from sixty-nine 
acres t o  t en  acres. 

3. Flood plain management and 
zoning w i l l  prevent in- 
creased floodwater and sedi- 
ment damage. Green be l t s ,  
park and open space develop- 
ment w i l l  be encouraged. 

4. Land treatment measures w i l l  
increase vegetative cover on 
32,150 acres. 

components Measures of Effects 

B. Quality consideration of 1. Sediment deposition from 
water, land, and a i r  the watershed w i l l  be 
resources reduced by 4,300 tons 

annually through the land 
treatment measures and 
s t ruc tu ra l  measures. 

2. Erosion i n  the  upper por- 
t i o n  of the watershed w i l l  
be reduced from 1.00 ton 
per acre per year t o  .9 
ton per acre per year m e n  
land treatment measures 
a re  ins ta l led .  

3. Density of ground cover 
w i l l  be  increased by 3.5 
percent when ins t a l l a t ion  
of land treatment measures 
slow the flow of flood- 
Waters. 

4. Water quali ty w i l l  be im- 
proved when the  average 
suspended sediment concen- 
t r a t ion  of the  flow i n  t h e  
watershed i s  reduced from 
20,000 mg/l t o  18,600 mg/l. . 



SELECTEE ALTEFWTIYE 
ENVIRONMENTAL QUALITY ACCOUNT (Continued) 

Widenburg Watershed, Arizona 

Components Measures of Effects Components Measures of Effects 

Beneficial and Adverse Effects: 

8. Wality consideration of 5. Air pollution will be in- 
3. Land treatment, seeding 

water, land, and air creased slightly during and brush management on resources (cont'd) the project construction 
range will improve wild- 

period estimated to be life food and vegetative 
one year. cwer on appro~mtely 

32,150 acres. 

C. Eiological resources and 1. The 41 acres upstream 4. Fifteen acres of existing 
8 selected eco-systems from the structures will habitat will be lost when 
3 remain undeveloped and the floodwater retarding 
N 

will provide islands of structures and outlet 
C vegetation and open space pipelines are installed. 

inside the city limits of 
the town. This area will 
support small game and D. Historical, archeological, 1. Meld investigations have 
songbird populations. and geological indicated that no areas of 

historical, archeological, 
2. Treatment of the range- and geological value will 

land will increase the be affected by this pro- 
proportion of perennial ject. 
vegetation and reduce 
the proportion of annual 
vegetation. E. Irreversible or irretriev- 1. The structural measures will 

able ccrmmitment Commit forty-one acres of 
land to the construction of 
Structural works and for the 
flood pwl. 

- 



SELECTED ALTERNATIVE - REGIOWL DEVELOPMENT ACCOUNT 
Wickenburg Watershed, Arizona 

Components Measures of Effects &/ 
Components 

State of Rest of 
Arizona Nation 

Income : - - - Dollars - - - Income : 

Beneficial Effects: Adverse Effects: 

A. The value of increased output of 
8 A. The value of resources contri-  goods and services t o  users re- 
X buted from within the  region 

Siding i n  the  region 
t o  achieve the outputs 

N 

F 1. Flood prevention 35,570 -- 1. Floodwater retarding 
structures and pipe- 
l i nes  

Project i n s t a l l a t ion  3,180 
Project administration 15,2!3 
om 215 1,275 

1,160 o 
Total beneficial  e f fec ts  

Total adverse effects 4,555 16,565 

Net beneficial  effects 31,015 -16,565 

March 1974 

I 

lJ Average annual effects 

Measures of Effects 
r/ 

State of Rest of 
Arizona - - - Dollars - - - 



Wickenburg Watershed, ~rizona 

I Components Measures of Effects Components 
State of Rest of 

mployment : Arizona Nation mployment : 

1. Eaployment for project 11 semi-skilled -- 
construction jobs for 1 year F 

3 2. mployment for project 0.2 permanent -- 
? OhlER semi-skilled job 
U1 

3. Wloymnet in service 17 semi-skilled -- 
and trade activities . . . .  jobs for 1 year 

ming from project 
operation 

Total beneficial effects 28 semi-skilled -- 
jobs for 1 year 

Measures of Effects 
State of Rest of 
Arizona Nation 

Total adverse effects 0 0 

0.2 permsnent -- 
semi-skilled job 

Net beneficial effects 28 semi-skilled jobs 0 
for 1 year 
0.2 permanent semi- 0 
skilled job 

March 1974 



Components Measure of ~ffects 
State of D--+ no " A  

Arizona Nation 

I 
- 

Regional Economic Base and Stability 

I Beneficial Effects: The project will protect -- 
110 residential properties 
from floodwater and red;- ~ ~~ - -~ .  
nent damage. Total value 
of Property protected from 
flooding is estimated to be 
$1,865,000. m e  project 
will create 28 semi-skilled 
jobs for one year for resi- 
dents in the town of Wicken- 
burg. 

Flood Protection is essential ~ -~ - - - - .. - - -- -- 
to this area if urban develop- 
ment and maintenance and im- 
provement of present urban 
property is to continue. 



Components 

Beneficial and Adverse Effects: 

SELECTED ALTERNATIVE 
SOCIAL WELL-BEING ACCOUNT 

Wickenburg Watershed, Arizona 

Measures of Effects 

A. Real Income Distribution 1. Create 28 man-years of semi-skilled employment. 

2. Create regional gincame benefit  d is t r ibut ion of $35,570 flood damage reduction benefits  
by income c lass  as follows: 

Income Class - - Dollars - - 
Less than 3,000 
3,000-10,000 
More than 10,000 

Percentage of Rrcentage 
Adjusted Gross Benefits i n  
Income i n  Class Class 

3. Local cost t o  be borne by region t o t a l  $4,555 with distr ibution by income class as follaws: 

Income Class - - D011ms - - 

Percentage of Percentage 
Adjusted Grass Contributors 
Income i n  Class i n  Class 

Less than 3,000 
3,000-10,000 
More than 10,000 

B. Life, health, and safety 1. Provide protection t o  110 re s iden t i a l  properties within a sixty-nine acre urban area. 
Future threats of loss of l i f e  and relocation of families due t o  flooding will, be 
eliminated. Reduction of flooding rill eliminate threat  of contamination of water 
supply and damage from sewage overflow and resultant  health hazards. 

C. Educational, cul tura l ,  and 1. Reduction of flooding wi l l  allow for  personal property improvement8 and an w e r a l l  
recreational  higher standard of l iv ing for residents. Expenses used f o r  replacement and repai r  

of flood damaged property can be used for  other community purposes. 

1/ The rea l iza t ion of these flood damage reduction benefits  
w i l l  occur i n  the town of Wickenburg since the benefited 
area i s  within the town l imits.  

March 1974 



ABBREVIATED ENVIRONMENTAL QUALITY PLAN 1 
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OBJECTIVES PROBLEMS COMPONENT NEEDS OPPORTUNITIES PLAN ELEMENTS i ENVIRONMENTAL EFFECTS 
! 

I 
i 

I mu.? OF M r n  BE*UTY 
C0"PCr"Ec Sunset and S Y r n Y C M P  f l o d " a t e ~  
letaming struciurer ra reduce flaeding an ; 1 )  Enco"rqe hone improvenents in fhe "rban area by redoc* 
63 acres. flood damages an 6'1 acres. 

2) PlovidD areas Of *en space and sreen belsr in arban area 

es in rhe upper 
Construct Svnnyeove Structure vlih 3 wie  by m e  of ilood plain managenen* prosrsm. 
.arc nedlmenr pool / 3) zmpiove vrrval SYaiiL). a* the uvpcr "ai~rshed by reducing 

eb* number and extant of mv and proding areas. 
PrDvlde supplemenral vaier for the vet 6 )  Provide an uenaiur.l v i a  irc. LO hones by conatiucflo" of 
aedlmenf pool by installing a 50 gallmin. the Llooduarer retarding rerucrurrs. 
"ell. 5 )  Provide variety in the iota1 inadscnPe by having a ihree 

acre permanent Pool at the SMnycove site. 
Brceleiaia technical assistance. 6 )  iissure an "ndndndndlrped green belt near t t e  center a* WieXen- 

burs by perremiog 50 acres of nesqulce alms Sola Wash. 
Install I nrorhiafer panda. 

prove range eon i r  on 
I )  Provide B n ~ L ~ r a l  area of beaury on rhe s m r h  sidp of 

Wicbburg by developing uegeeafion m the 61 acres axadd 
Install 20 "lldllfe uateriag deuices. the i e s e N O L r S .  

8) Liter rhe narvral landscape af the rangeland ia Lhe vpper 
lnsiall 2 mena, vsrershPa by conerructm$ ~ ~ t e r s ~ r ~ a d e r s  t o  a r n r r f ~ ~ t e  

varer aver ,110 acres. 
Cmplere  ranse glans on 60.600 acres of 9) Provide a sharp centmsf a i  rhe damsires durina rind h- 
rangeland. diarely fDllming canstructim bemeen the narvra1 isnd- 

=cap* and the Ennsfrucflm sites. 

by planfins small grain Range seeding of 8b0 acrps. ! 
Install ~~Cer~pieadmw rystems on 610 I OUALTTY C(INS1DERiiTION OF WATW, h-NO BND AIR 
acxes.  

1 I )  Reduce she amo"nr of redineat delivered f a  the Trsssaylmpa 
P l a n %  10 acres a* landscape Plancfnps 1 R~YOI by abauf 5000 r- per year. 
in Wickenbur$. 2) Redvee .ed%menC and debris deposition on 69 acres of urban 

bVegarair all area. dirrvrbed by construt- i 
land. 

3) Redvce erosion rate Lo aceapeable levels on 500 acres of 

CTiriCal area rreatmenc 
Lien. <Approxi .dt~ ly  300 acres) ssv-ra srosion. ! 4) incrrnse air and waror pollurion durins =he +oar year 
Develop vegetative plan on area. wrchasea ; CnnstruELiOn period. 

"am*.in and enhanee 
fa. E~nsrructlo~ Of flDDdusrDr retarding 

zncreare quantity oi 
5 )  Reduce thr munf  of dusr raised by iraific in Wickenburg. 

sfrvcrvres (approrimarely '1 acres1 - 1 6) Reducrion of wind blou. poilurants resulting from intieased 

enviravnentai qua1iry 
- rcressing viidliie habitat. 

"Dicing and escape areas 
cove= m rhe rangelan*. 

7 )  Decrease =he deieriorarion a* the sualliy of rangeland 
1 Zme 10 acres of existing mssquite on 501s i rel"lfin$ fron overvse by iWr0"rng the disrributim of 

LaDdsCaPe planrings on "ash t o  viidliie use. iiuerrsck ard wlldllfe. 
! 8 )  &educe searrin$ and erosion on ra0geln.d and extsr ing 

Deferred grasing on ,000 acres. air"Ci"Te8 by restrictim oi Off rm* "ehicler. 
PrerDlve exisring matvre 

Treat 500 acres x<ih n combination of 
u~feT8pTeading. reeding and mechanical 
rreaimnt. 

Bl0LOCICb.L KSOWICES BND SPLECTm ECOLOCICU. SYETfll 

ConYerf 3 acres Of irrigaiad Pascure on i 
1) Provide ihree acre eon8 for xaterf-l resting and *la* 

Sola "ash to -11 grains for wildlife 
water fisher3 hablfsr at Sumnycwe reaemeir. 

Update ."d srpana sonins 
fee*. 

I 2 )  Mlnfein aria proiecr exisriop menquice area in Wickenburg 
Deterianring visual Co~frol areas o i  aeiive ordinances and aciiviries for li1d1iie babitaf. (Appzoxbately 50 acres) 31 Uprove wildlife food a d  cover vegetaiion thro~gh land - 
PYaliLY eroslo" 

Practice proper rang- use ern 70.000 acres. "eaolenr, seeding and bmoh manasemef oo rwge.  
&) Provlde additi-1 water f.1 uildliie use fa~ilitaring 

nesigoare and plan specific armas far use by ; beicer dirrilbvfion of wildlife. 
Off road vehicles. 5 )  Plsuide ddiil .a"al nosiing an* resting araas in e m .  

6 )  Loss of exis i lng habitat on 15 acres co constrilcc flood- 
Pave 2 d l e r  of rtreezn - Wlcienburs. 

BnulrmPnial plan,,Lns of i uater retarding scmccur.8 and mciec pipelines. 

Pawe earit, sfreefs - Canslrucf sedbent basins b e l a  ail develop- : 
rvbdivlllona menu mril disiurhed areas are reueserafed. 1 GEOLOCICaL, BRChEOLOCTCU. BNI HTSlORICaL RESOaCBS 

LO per year. 

zone LO3 e r e *  Of urban ares ar *roo* plain 
and rerrricr developneni. 

L S C ~  OI based 
i 

Conclol O f  sedi.cnfslion - 5000 C". yar. Of clay marer*ai p i w e d  in IBRWERSlsLE OR IRRETRINABLI CmI-S 

rerrearion consirucr sedimenf D.Si"S boitoa o t  S-Ycoue rediman% POOI. - I 1) C d C  about 41 acres of land, of v h l ~ h  fen aeres are in 
at conrrrvcrian r i i e a  - she exirring flood plala, ro =ha coosi",crioD of the stme- 

Tvral -ark and far the il*Od pool.. 
2) c d r  abaur 200 acres rangexand ro rho EonItrverion 

ESTWIOD AVERACE *NNUAL COST - 510,700 
Reguiacion a i  us. a t  off 

"aferrpreder **cr fe treat ilb0 .cres by vaierspreaaer 

i 
*,.stens. 

road uehicler 

DeuSlOp pmpe.3 riarage 
-i - I 

Develop rpliablp f l a r  

wacar armas 

- 


