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WATERSHED WORK PLAN AGREEMEHT

Between the

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
TRIANGLE NATURAL-RESOURCE CONSERVATION DISTRICT
WICKENBURG NATURAL RESOURCE CONSERVATION DISTRICT
YAVAPAI COUNTY BOARD OF SUPERVISORS
TOAN OF - WICKENBURG

(Hereinafter referred to as the Sponsoring Local Organization)
- State of Arizona
and the

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

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 chkenburg Watershed,
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

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

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

Now, therefore, in view of the foregoing conside&ations, the
Sponsoring Local Organization and the Secretary of Agriculture;,
through the Service, hereby agree on the watershed work plan, and
further agree that the works of improvement as set forth in said plan
can be installed in about four years.




It is mutually agreed that in instélling-and.operating and main-
taining the works of improvement substantially in accordance with the
terms, conditions, and stipulations provided for in the watershed work
plan:

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

2. The Flood Control District of Maricopa County assures that
comparable replacement dwellings will be available for indi-
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
contained in the Uniform Relocation Assistance and Real Prop-
erty Acquisition Policiles Act of 1970 (Public Law 91-646, 84
Stat. 1894) effective as of January 2, 1971, and the Regula~
tions 1ssued 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:

Sponsoring » Estimated
Local Relocation
Organization Service Payment Costs
(percent) (percent) (dollars)
"Relocation
Payments 32.9° 67.1 o L/

1/ Investigation has disclosed that under present conditions
the profect measurnes will not nesult in the displacement
of any person, business, or garm operation. fHowever, ALf
refocations become necessary, relocation payments will be
cost-shared in accondance with the percentages shown.

3. The Flood Coutrol District of Maricopa County will acquire or
provide assurance that landowners or water users have acquired
such water rights pursuvant to State law as may be needed in
the installation and operation of the works of Improvement.

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

5. The cost of installing land treatment measures on 500 acres
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
and the Natural Resource Conservation Districts paying 20
percent. (Estimated cost is $48,000 and $12,000, respectively.)
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10,

11w
~ sible for-the operation -and-maintenance of the structural works

12,

13.

14,

The total engineering services cost will be borne by the
Service. - (Estimated cost $46,110.)

The Sponsoring Local Organization and the Service will each
bear the cost of Project Administration which it incurs,
estimated to be $3,870 and $23,060, respectively.

The Wickenburg:-Natural Resource Conservation District will
obtain agreements from owners of not less tham 50 percent
of the land above each reservoir and floodwater retarding
structure that they will cary out conservation farm or
ranch plans on their land.

The Triangle and Wickenburg Natural Resource Conservation
Districts will provide ‘assistance to..landowners and operators:- .
to assure the installation of the laiid' treatment measures
shown in the watershed work plan.

The Triangle: and Wickenburg Natural Resource Conservation
Districts will encourage landowners and operators to operate
and maintain the land treatment measures for the protection
and improvement of the watershed,

The Flocd Control District of Maricopa County will be respon-

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

The costs shown in this agreement represent preliminary esti-
mates, In finally determining the costs to be borme by the
parties hereto, .the actual costs incurred in the installation
of works of improvement will be used..

“This agreement is not a fund obligating document, Financial

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-

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

. i
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
terminate financial and other assistance in whole, or in part,
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‘at any time whenever it is determined that the Sponsoring

Local Organization has failed to comply with the conditions of
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.
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
parties,

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

16, The program conducted will be in compliance with all require-
ments respecting nondiscrimination as contained in the Civil
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,
be denied the benefits of, or be subjected to discrimination
under any activity receiving federal financial assistance.

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

Flood Control District of Maricopa County

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

By
Title
: (Secretary)
Address : Address
Zip Code : Zip Code
Date ‘ Date
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By

Triénglé Nafufai ﬁésource Conservation District

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

By
Title
(Secretary)
Address Address
Zip Code Zip Code
Date o . Date

Wickenburg Natural Resource Conservation District

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

Title

{Secretary)

Address

Zip Code Zip Code

Date

Yavépai‘County Board of Supervisors

- The signing of this agreeméntmwas authorized by a resolution of the

governing body of the Yavapai County Board of Supervisors adopted
at a meeting held on '

By
Title
: (Secretary)
Address ! Address :
‘ Zip Code Zip Code
‘Date ‘ Date
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Town of Wickenburg

The signing' of this agreement was authorized by a resolution of the
governing body of the Town of Wickenburg adopted at a meeting held

on .
By
Title

(Secretary)
Address
Date Date

Appropriate and careful consideration has been given to the environ-
mental assessment prepared for this project and to the environmental

aspects thereof.

Soil Conservation Service
United States Department of Agriculture

Approved by:

" 8tate Conservationist

Date
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WICKENBURG WATERSHED

Watershed Work Plan

Maricopa and Yavapai Counties, Arizona

December 1974

" SUMMARY OF PLAN
The Wickenburg Watershed is located in west central Ardizoma, in

Maricopa and Yavapai Counties. Thé watershed contains 100,000 acres
and includes the towns of Wickenburg and Congress.

The sponsoring local organizations for the watershed are the Flood
Control District of Maricopa County, Triangle Natural Rescurce Conser-
vation District, Wickenburg Natural Resource Conservation District,
Yavapail County Beard of Supervisors, and the town of Wickenburg, Tech-
nical assistance in the preparation of the work plan was provided by
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
Wildlife, and the Bureau of Land Management.

The principal watershed problems are floodwater and sediment dam-
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,

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
the watershed identified as Sunsét-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
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.

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. ILand
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
the only program proposged in this plan that will affect the problems

on Casandro Wash and Sols Wash.




~Summary-

The proposed structural measures consist of constructing two
floodwater retarding structures with buried pipe outlets designed to
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
average annual floodwater and sediment damages from $37,020 to $1,270
for this evaluation reach, :

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

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

No archeological or historical material ‘has been identified in
areas to be disturbed. The Soil Conservation Service will keep the
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.

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:

Project Costs (Dollars)

Item P.L. 566 Funds Other Funds Total
Land Treatment Measures $ 71,510 l/ 5120,870 . $192, 380
Structural Measures -
Flood Prevention 299,750 61,430 361,180
TOTAL . $57l,260 : $182,300 $553,560

1/ Includes the following: Zechnical assistance cost of $16,000 fon

T accelerated s0il swiveys in Maricopa County portion of the water-
shed; additional technical assistance costs for {nstallation of
accelenated Land theatment program |estimated fo be $7,510); 80
percent of the cost of installing Land treatment on 500 acres
needing critical area treatment. (Cost estimated to be $48,000.)

ii
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~Summary-

lLand 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 1,7:1.0.
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WATERSHED RESOURCES - ENVIRONMENTAL SETTING

PHYSICAL DATA

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 1s in the Wickenburg
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
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 flows generally west through Arizona to the Colorado
River at Yuma. The largest tributary to the Gila is the Sait River
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
Rivers in the north E

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

Wickenburg, Arizona is nationally known as a community of beauti-
ful weather and exciting history. It is advertised as the '"Dude Ranch"
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
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
mines prospered; but in 1890, a mijor 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.
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.

Wickenburg, the principal town in the watershed with a population
of 2,375, is located at 33°958' latitude and 112°944' longitude. The
unincorporated community of Congress is located in the watershed about
16 miles north of Wickenburg. The total population of the watershed




-Environmental Setting-

is 2,550, with about 75 people 1iviﬁg oﬁtside 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 solls 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 galléta. The ground cover is esti-
mated at 13 percent 1f annuals are dincluded.

The plains unit makes up 87.9 percent (87,860 acres) of the water-
shed and is primarily alluvial fans with some low hills. Geologically,
the unit consists of Quarternary gravel, sand, and silt; Quaternary-
Tertiary deposits of loosely to firmly consclidated 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 fo
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 bhe 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 rates in these areas exceed three acre-feet per

square mile per vear.
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The predominant land capability class in the plains unit is class

:VIIC. This classification results from climatic and root limitations.

The area presently irrigated is land capability class IIs and IIIs. 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 restric-
tions on types of plants.

The plains unit shrubs are creosote bush, mesquite, shrubby buck-
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
bush with some big galleta in the flatter bottom areas and mesquite
along the washes. .The.ground cover is estimated to average 16 percent.

Range site inventories;:covering-87,670 acres of the 93,610 acres
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. . The major-
ity of the poor condition range is located in the area de31gnated as
the range site ~ Loam Upland. :

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
64,7° with a mean minimum of 46° and a mean maximum of 82.2°, The
average growing season is 226 days. '

The average annual precipitation at Wickenburg is 11 inches.
Anpual rainfall is usually about equally distributed between the
winter months of November, December, January, and February, and the
summer months of July, August, and September, Daily precipitation of
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
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,

The present land use in the watershed is 93,610 acres (93.6
percent) rangeland, 100 acres (0.1 percent) pastureland, and 6,290
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..
iron, titanium, silver, copper, gold and lead. At the present time,
there are no mining operations being conducted in the watershed.

 There is -a-potential for limited development of ground water
resources within the watershed., Currently the domestic water for the
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town of Wickenburg and the irrigation water for the pastureland near
town are supplied by wells. In addition, several small livestock wells
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
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 suvitable for municipal use with a minlmum of treatment. The
only surface water impoundments in the watershed are those stockwater
ponds constructed by ranchers. There are no perennial streams in the
watershed.

The drainage pattern in the watershed consists primarily of Sols
- Wash and 1ts tributaries which include Casandro Wash. Sols Wash is
a tributary to the Hassayampa River. A smaller tributary to the
Hassayampa River, Sunset Wash, and its tributary Sunnycove Wash,
drains the eastern part of the watershed.

Sols Wash originates in the Date Creek Mountains in the northern
part of the watershed. There the wash flows in an unmodified, well
defined natural channel with ephemeral flow (Type NE).._/ As the wash
flows south, it enters the alluvial fan of the plains unit. here
the channel has at best a poorly defined channel (Type or). 1/ The
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
and again becomes well defined (Type NE). 1/ As the channel pasgses
through Wickenburg, it has been modified by man at various locations
in an attempt to prevent flooding of the developed areas (Type ME).

Casandro Wash originates near the Vulture Mine Road west of
Wickenburg and south of U. S. Highyay 60. It flows northeasterly in
a well defined channel (Type NE) 1/ to Highway 60, where it enters
Wickenburg, then into two subdivions located above the Atchison,
Topeka, and Santa Fe Rallroad. In the area ?f the subdivisions, the
channel has been modified by man (Type ME) to direct the flows into
a constructed channel for a short distance and then down Mohave Street,

The wash passes under the raillroad and enters Sols Wash about 500 feet

northeast of the tracts.

1/ SCS classification of the stream channels prion to any pfw feet
activity.

TYPE NE - An unmodigied, well degfined natural channel on stream
which flows only dwiing perieds of surgace runogd,
otheunise dhy. :

TYPE OE ~ None or practically no deﬁmed channel where glows occur
only durning perniods of swiface runoff, otheunise -dry.

TYPE ME ~ Mammade ditch or previously modified channel where gLows
occuwr onky during periods of surface nunoff, otherwise
dny. _
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)

Sunset and Sunnycove Washes originate southwest of Wickenburg.
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
valley by man to allow the construction of homes (Type ME). After the
channel. passes the homes, it flows down.a.street to its junction with
Sunnycove Wash. Sunnycove Wash originates in the foothills of the
Vulture Mountains three miles southwest of its junction with Sunset N
wWash. 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:
the flood plain... The modified channel from the confluence 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
i+ reaches the AT&SF Railroad. Between the railrcad and the Hassayampa
River a channel has been constructed and diked to reduce flood damages
to the agricultural land in the Hassayampa River flood plain.

The quality of surface waters in the watershed has not been class-
ifted 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 caleium and magnesium carbonate-
bicarbonate, with an average suspended sediment concentration of about
20,000 mg/1,

No wetlands are located in the watershed.

ECONCMIC DATA

The land ownership within the Wickenburg Watershed is as follows:

private land, 25,665 acres; state land, 70,335 acres; and federal lands,
4,000 acres. Local public land, included in the private land figures,
includes a city park in chkenburg and the chkenburg Municipal Airport.

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




-Environmental Setting-

accommodate 150 guests at a time. Only one of the working ranches and
two of the dude ranches employ one and one-~half man years or more of
outside labor.

The privaté land in the upper reaches of the watershed ranges in
value from $350 per acre to $800 per acre. The land on which the dude
ranches 1s 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
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
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.

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

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 1s 2 to 3 times greater than other communities in
Maricopa County., Factors that cause the high proportion of people in
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
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
in the Wickenburg area.

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

Supplemental income 1s necessary for those persons farming within
the watershed because of the small acreages. Other sources of income
include employment in retail establishments and tourist facilities.

That part of the watershed within Maricopa County is within the
Hohokam Resource Conservation and Development project area That part
of the watershed within Yavapai County is within the Cocopal Resource
Conservation and Development project area, _
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Lot A
Y

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-
tail rabbits, ground squirrels and other small mammals provide a limited
but-easily accessible wildiife rescurce for hunting and observation.

Sols Wash is somewhat less accessible, bdt because of its larger

it contains a more significant wlldlife resource. The habitatuis in
poorer condition than Casandro and;Sunset-Sunnycove Washes, due to inten-
sive grazing, The species of wildlife are the same as those found on

the other washes in the watershed, except that some deer are found in
thé upper drainages of this wash,

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

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,,
nature trail hikes, and other recreational facilities. The 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.

'ARCHEOlﬂGfCAL AND HISTORIC VALUES AND UNIQUE SCENIC AREA-

Although history plays an important part in the tourist:.industry,
there are no historical sites in the watershed that are listed in the
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 Coliege Archeological Survey conducted an archeological -

" survey for the project area, During the entire course of the survey, no

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 archaeologically;
but,. based on this limited survey, it would be reasonable to assume that
etther (1) it was not an area of intensive:prehistoric or historic




-Environmental Setting-

aboriginal oceupation; or (2) any remains of aboriginal occupation have
since been eroded away. The Prescott College Archaeological Survey
wishee to reserve the right for futuve inspection of any archaeological
materials discovered during construction. With this qualification, '
archaeological elearance for the Sunnycove-Sunset Dam Sites and the

- pipeline right-of-way is granted.”

The Secretary of The Interior will be notified 1f evidence of
impacts on archeological resources is discovered during construction,

SOIL, WATER, AND PLANT MANAGEMENT STATUS

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

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.

The land treatment installed in the last 10 years has consisted of
various measures and practilces as shown in Table 1A with the total invest-
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
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
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.

Past funding levels of the Rural Environmental Assistance Program
of ASCS were such that most of the ranchers and farmers in the watershed
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 been limited to about $2,000. In an attempt to prop-
erly distribute their livestock over the range, most of the ranchers
have stressed the livestock water availability more than the erosion
problem in their expenditures for land treatment in the past 10 years.
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WATER AND RELATED LAND RESOLRCE PROBLENS

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 peremnial 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 perenmnial grasses .and desirable shrubs and an in-
crease in annual grasses and unpalatable shrubs, such as crecsote 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 imprové 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.

FLOODWATER AND SEDIMENT DAMAGE

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 maﬁy 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.
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It is estimated that oVverland flooding occurs on the Sunset-
Sunnycove Wash and Casandro Wash areas once every four years and
on Sols Wash about once every 10 years.

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
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
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
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-
flowing and damaging lawns or houses.

‘During heavy rainstorms, residents in the flood plain often find
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 occcurs to util-
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
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
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.

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
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
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-
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
cause some damages to every place flooded. It will stain draperies
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and rugs inside houses, be deposited in the yards .and streets, and
create expenses for the people trying to remove these deposits after
the fleood. The average annual sediment yield for the watershed is
estimated to be 0.3 acre-feet, or about 600 toms of sediment per year.
It is estimated that the average annual sediment damage is $8,760.

Sediment also causes problems downstream because it adds to the
amount of sediment going down the Hassayampa River. Most of the sedi-
ment drops out in the Hassayampa River channel, increasing the future
flood hazard because of the loss of capacity in the river.

Casandro Wash Reéch

The 100-year flood plain in the Casandro Wash reach includes 27
acres of land. The 27 acres include 15 acres of developed urban’ land
9 acres of undeveloped urban land with 5 of these acres projected for
future development, and 3 acres of chamnels, All of this land is in-
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. : .

‘The open land area immediately upstreaﬁ 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.

During heavy rainstorms, the residents of this area have the
same problems as the residents of the Sunset-Sunnycove reach in that
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
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
damaged, and yards have been flooded.

It is projected that the once in 100-year flood would cause an
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
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
damaged by the floodwater. The average annual floodwater damages
are estimated to be $2,600, .

The sediment carried by the 100-year flood flow will cause an

estimated $9,000 damage to the flood plain area, This includes the
/
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sediment damage to houses, contents of houses, yards, streets, and
utilities. The average annual sediment yield from, the Casandro Wash
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-~
uvation reach 1s $1,400. This sediment will contribute to the same
problems downstream as described for the Sunset-Sunnycove reach.

Sols Wash Reach

The 100-year flood plain in this evaluation reach includes 86
acres of land. These 86 acres include 39 acres of developed urban
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 chamnnel will handle
the once in 10-year flood without overland flooding.

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

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
Highway 89 bridge and flooded approximately 15 acres of land. The
land flooded included the city park, houses, and yards. Four houses
were damaged and several yards were damaged by!sediment deposition.
The total damage caused by the flood was estimated to be $6,200.

It 1s projected that the 100-year flood would cause an estimated
367,000 of flocdwater damages to the Sols Wash flood plain. Flood-
water would be inside approximately 32 of the 45 houses 1n 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
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
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

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
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
sediment to the Hassayampa River as that delivered by the Sunset-
Sunnycove Wash.

12




-Problems—

INDIRECT DAMAGES

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, oxr 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. '

OTHER 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.

13




PROJECTS OF OTHER AGENCIES

The Army Corps of Engineers and the Flood Control District of
Maricopa County have conducted flood plain and flood control studies
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, Volume IV, Wickenburg Report,
December 1965." Maricopa County's flood control study for Wickenburg
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-
age of irrigation water. '"Project Planning Report 3-8 B1-2," dated
Febuary 1948, indicates that the freguency of flows makes the project
infeasible. ' '

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 "Flood
Plain Information, Hassayampa River, Vieinity of Wickenburg, Arizona."

" No projects have been planned by other agencies which would have

any direct relationship upon the works of Improvement included in this

work plan.
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PROJECT FORMULATION

There has been an awareness in Wickenburg of the need for flood
protection since early pioneer days. The town has actively sought
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-
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
Engineers flood plain information studies were requested to gather
information to facilitate zoning.

Chapter 15, F District, Fiood Plain, of the Wickenburg Zoning

and Subdivision Regulations of 1972, defines the flood plain zones

which have been established in Wickenburg. Section 11-15-1 states,
"This District compriges areas situated within the designated flood-
ways., In general, the District limits follow established limits of
Floods of fifty (50) year frequency, within which special regulations
are necessary for minmimum protection of the public healih and safety,
and of property and improvements from hazards ond damages resulting
from floodwaters.'" 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.

The Arizona Flood Plain Management Act of 1973 became a part of
the Arizona Revised Statute 45-2342 on August 8, 1973, This act,
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
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
which are wvulnerable 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
high water line of the one hundred (100) vear flood.

The town of Wickenburg plans to revise their zoning regulations
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.

Measures included in this plan are supplemental and complimentary
to on—-going flood plain management activities of the town of
Wickenburg.
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Residents of Wickenburg pay a one cent local ‘sales tax to raise
funds for flood protection., The "Maricopa County, Arizona, Comprehen-
stve Flood Comtrol Program Report" prepared by the Flood Control Dis-—
trict of Maricopa County in 1963, following a series of public meetings,
recommended floodwater storvage structures on Sols Wash, Casandro Wash,
Sunset Wash, and Sunnycove Wash, . Interest in the projects was high but
funds were not available either at the local or county level.

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

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
District 1/, Yavapal County, Flood Control District of Maricopa County,
and” 8CS 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
project,

A public meeting was held in Wickenburg on June 3, 1968, and local
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
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
Wickenburg. The results of the preliminary investigation were pre-
gsented. In addition to representatives from the sponsoring organiza-
tion, representatives from the Wickenburg Chamber of Commerce, a
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

preparing a work plan,

1/ The name of Soil Conservation Districts in Anizona was changed to
Natural Resouwrce Conservation Distrnicts duning the 1971-72
Legislative year. :
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During the planning stage, two formal meetings were held and
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
Fisheries and Wildlife 1/ toured the watershed during the summer of
1871. 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.

A public meeting, announced on the local radio station and in the
local paper, was held on October 28, 1971, which presented the final
formulation of the project, along w1th the estimated total P. L. 566
and local costs involved.

As part of the comprehensive framework study for the Lower Colorado
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
harmony with findings of the Type I study. :

OBJECTIVES

In preparing the application for assistance, the sponsors identi-
fied several objectives. A primary objective was to implement the
Maricopa County Flood Contrel District Program for Wickenburg so as to
provide protection ‘to the developed areas from the 100-year storm. The
sponsors sought to reduce erosion on the watershed so as to reduce
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-
bine water-based recreation with flood control.

ENVIRONMENTAL CONSIDERATIONS

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

1/ Effective July 1, 1974, the Bureau of Sport Fisherles and Wildlife

becomes the U. S. Fish and Wikdeife Service.
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The floodwater retarding sites used in the project analysis were
carefully selected. Good storage sites are not common in the watershed,
but where possible, preference was given to those located in the areas
of lowest value wildlife habitat and the least visual impact on the
residents of Wickenburg, Channel modification was considered only when
protection could not be provided by installation of floodwater retard-
ing structures. In analyzing the channel modification alternative, con-
struction procedures calling for removal of vegetation from one bank
were used. - :

Both buried pipe outlets and open-lined channels were investigated
during plan formulation. Preference was given to buried pipelines so
ag to provide the least possible long term effect on the human and
wildlife enviromment of the flood plain. To the extent possible,
alignment for the buried pipe outlets was made to follow existing
streets or open areas so as to limit the amount of natural vegetation
damaged.

The lack of dependable runoff above the structure sites precludes
storage of a permanent pool of water in the floodwater retarding struc-
tures. Alternative floodwater retarding structures were evaluated
~ based on the assumption that they would empty after each storm. This

provides assurance that the detention capacity would be avallable for
subsequent storms and would prevent the development of stagnant water
and the resulting mosquito problem. Costs for carefully shaping
borrow areas for proper drainage were included in all cost estimates.

Each alternative investigated included. a plan for vegetating the
dams and borrow pits so as to speed recovery of the area. Each altern-
ative Included plans for dust suppression during construction.

Land treatment measures that would reduce erosion and subsequently
reduce sediment deposition in the lower reaches of the watersheds were
given priority during development of the land treatment program on the
upper watershed. Measures that detain or spread available water were
given preference as they improve the vegetation. The improved vege-
tation provides better wildlife habitat as well as improved grazing
for livestock. Those management practices leading to proper range use
were selected for inclusion in project analysis.

ALTERNATIVES

Several alternatives and possibilities for achieving the sponsors’
objectives were considered during the formulation of a project. The
following discussion identifies the studies undertaken in each of the
major drainages within the watershed. :
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Sunset and Sunmycove Washes

Altrernatives considered on these washes included: building
earthfill floodwater retarding dams on both washes; building an earth
dam on either of the washes; ‘constructing an enlarged flood channel;
and floodproofing of ex1st1ng developments supplemented by flood
plain insurance.

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
dams were considered. The objective was to locate the least costly
site which would provide maximum protection, Two different methods
of delivering the temporarily stored water to the Hassayampa River
were considered. One method included a lined open channel and the
other a burled plpellne.

An earthfill dam on just Sunset Wash would provide protection to
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. :

The same is true with just the Sunnycove Dam. It would only
provide 100-year protection for the area above the junction with
Sunset Wash. The area below the junction would still be subject to
flooding during the 100-year stoxrm.

The construction of an enlarged flood channel would require the
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
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-
ings.

The effect of on-going flood plain zoning activities as well as
the potential for floodproofing was studied. Flood plain zoning will
prevent future damages from increasing but would not greatly reduce
damages presently occurring. Buildings presently flooded would still
be subject to flooding and damage. Zoning will restrict future devel-
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 Sunget-Sunnycove Wash will have limited effect. Flood
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
walls,
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Casandro Wash

Three possible solutions were considered which would reduce flood-
water and sediment damages along Casandro Wash., These were: the con-
struction of an earthfill floodwater retarding dam; enlarging the exist-
ing channel and the culvert under the railroad; and floodprocfing of
existing developments supplemented by flood plain insurance. All of
the structural possibilities were found to be infeasible.

A 40-foot high earthfill dam on Casandro Wash 1,500 feet upstream
from Mariposa Street was considered. This dam would control the runoff
from the 100-year storm in such a manner as to prevent the flooding
of existing houses on the flood plain. Mohave Street would still be
subject to minor flood damage from runoff originating below the dam.
The open land near the AT&SF Railroad would be available for future
development. The threat to the railroad from the 100-year flood would
be removed, ' . :

The construction cost of this alternative was estlmated to be
$206,000. The average annual cost 1z $15,000, and the average annual
benefits were estimated to be $4,400.

The enlargement of the existing channel,and the railroad culvert
to carry the 100-year runoff was considered. This alternative would
involve the reshaping and enlarging of the existing channel for about
1,000 feet upstream from Mohave Street, the lowering and paving of
Mohave Street, and the enlarging of the culvert under the railroad.
This alternative would protect the developments from the 100-year flood.
Travel on Mohave Street would be interrupted during each storm. The
open area above the railroad track could be used for future urban

developnent.

The estimated comstruction cost of this alternative is. $500,000.
The average annual cost was $33,000 with the average annual benefits
estimated to be $4,400.

Flood plain zoning established for the area shown as subject to
flooding on Figure 3 will prevent the floodwater and sediment damages
from increasing. New development in that area will be required to
include necessary floodproofing in any construction plans. Develap-
ment in the flood-prone area, including the open area above the rall-
road, will be regulated and priority will be given to those uses that
are most compatible with the flood conditions. Such uses would include
a park, open space, and green belts. Flood plain zoning will not
reduce the damages to existing developments. Flood insurance would
greatly reduce the financilal impact of a major flood on the residents

in this study area.
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Floodproofing of existing buildings could be used to provide some
protection from the more frequent events. Floodproofing measures would
include, but are not limited to, counstruction 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 1s 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 chamnels was con-—
sidered, One posgiblity 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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The second channel possibility consisted of enlarging and clearing
the existing channel from 3,000 feet upstream of the Highway 89 bridge
to the Hassayampa River. The enlarged channel would prevent floodwater
damage to the buildings and park in the Sols Wash flood plain. The
areas of the stream bank subject to erosion damage would be protected
by rock riprap. The channel construction would remove vegetation that
has been identified as valuable for dove nesting. The average annual
benefits of this alternative were estimated to be $4,900, while the
cosgts would be greater than the §$8, 000 determined for the other channel

alternate.

The possibility of reducing floodwater and sediment damages on
Sols Wash by the installation of land treatment measures was consldered.
These measures included the construction of 66,000 feet of waterspread-
ing structures coupled with proper range use, deferred grazing, range
seeding, and brush control. These measures would reduce the peak flows
in Wickenburg from the 100-year storm by six percent, which is not
enough to prevent flood damages. The reduction of damages in town would
. not justify the allocation of the construction costs for the measures
to the flood prevention purpose. On-site and other off-gite benefits
achieved by land treatment measures warrant inclusion of those measures
discussed under "Works of Improvement to Be Installed, Land Treatment™

in the work plan.

A floodwater retarding structure on Flying E Wash approximately
1,500 feet upstream from Highway 60 was investigated. This structure
would protect the Wickenburg Country Club Golf Course from flooding and
would reduce the peak flows on Sols Wash through town. Construction of
the dam could not be justiflied by the benefits realized.

The effect of flood plain zoning on the reduction of future damages
wag considered. The zoning of the land subject to flooding for uses
other than development would reduce the damages that could occur in the
future without the zoning. The existing buildings on the flood plain
would still be subject to damage.

Floodproofing measures could be installed by individual property
owners and/or the town. These would include, but are not limited to,
the installation of watertight doors on those homes that can withstand
the forces of water that would occur during the 100-year floed, and
construction of watertight walls and dikes around individual homes and
buildings or groups of homes and buildings. Some existing structures
or mobile homes would need to be moved from the flood plain to prevent
damage. Flood plain insurance could be used to relieve the burden of
flood damages to those in the flood prone areas.

This alternative would not reduce damages to the city park and
would limit the amount and type of development permitted on about 69
acres within Wickenburg. Estimates of the cost of floodproofing were
not developed as a part of planning studies.
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Selected Alternative . ,

The following project measures have been selected for inclusion in
this plan. The features of each measure are discussed under "Works of
Improvement to Be Installed.”

An accelerated land treatment program is planned for the entire
watershed. In addition, 500 acres in the Sols Wash drainage that have
been designated as critical erosion and sediment source areas will
receive intensive treatment. '

Earthfill flpodwater retarding structures will be installed on
Sunset Wash and Sunnycove Wash, Floodwaters from each structure will
be releaged into buried pipelines and carried to the Hassayampa River.

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
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.

Pipeline cutlets were selected because they represent the least
costly alternative when considering the 100-year project life and mini-
mize the impact on the area below the floodwater retarding structures,
Releases from the structures must go through residential sections where
part of the old channel has been converted to streets, Use of the
existing channel system would result In long-duration flows in unstable
channels, :

On Casandro and Sols Washes, none of the structural alternatives
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
and the flood insurance programs.
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WORKS OF IMPROVEMENT TO BE INSTALLED

LAND TREATMENT MEASURES

The land treatment program outlined in this work plan will meet
the sponsors' objective of reducing erosion on the watershed so asg to
reduce on-site damages and damages occurring in town and further down-
stream. Planned measures will improve cover conditions in the upper
watershed and will enhance the overall quality of the range. The treat-
ment program is based on the. soil, present range condition, climate,
and economlc capabilities of the landowmers and operators. The treat-
ment consists of vegetative measures, management practices, and small
structural works.. .

Non-Federal Land

The land treatment on the privately-owned and state-leased lands
in the watershed will be accomplished through congervation plans devel-
oped for each operating unit. During the preparation of conservation
plans on state-leased lands, the Arizona Game and Fish Department
should be contacted for advice, especially when brush control is in-
cluded in the plan. Practices included in this work plan and to be
incorporated into individual conservation plans include:

Proper Grazing Use - grazing at an intensity which will maintain
enough cover to protect the soil and maintain or improve the quantity
and quality of desirable vegetationm.

Deferred Grazing - postponing grazing or resting grazing land for
a prescribed period.

Pasture and Hayland Management - proper treatment and use of
pastureland or hayland.

Other practices which are not on an annual basis include:

Range Seeding - establishing adapted plants by seeding on range-
land.

Brush Control - killing, suppressing or managing brush by root
plowing. The area to be treated is on 0.5 to 1.5 percent slopes. The
primary brush to be removed is small mesquite trees., The areas cleared
that do not have sufficilent grasses, forbs, and shrubs to naturally
revegetate the area, will be revegetated through the range seeding
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-Improvements to Be Installed-

practice. Sufficient trees and shrubs will be left in a pattern that
will provide the necessary habitat for wildlife species present. 1/

Grazing LandlMechanical Treatment - renovating, contour furrowing,
pitting, or chiseling native grazing land by mechanical means.

Waterspreading - diverting runoff from natural channels or gullies
by means of a system of dams, dikes, or ditches, and spreading it over
relatively flat areas. These earthfill structures will average less
than 5 feet in height and will be between 500 and 2,000 feet in length,
with pipes through the dikes. The pipes will provide water for existing
vegetation located downstream. 2/ o

Other land treatment measures'ihclude irrigation water management,
pasture and hayland planting, planned grazing system, stock ponds, and
wells. These practices and measures are based on present and preojected

land use.

If future land use differs appreciably from that expected, alterna-
tive treatment practices and measures will be incorporated into the
conservation plans and installed.

Conservation plans are being prepared or will be prepared on
40,600 acres of rangeland in the watershed. These plans combined with
the existing plans will result in 78 percent of the watershed being
under conservation plan.

About 500 acres of land throughout the plains unit in the Sols
Wash drainage will receive intensive treatment. This critical area
treatment will consist of construction of waterspreading systems, range
seeding, and grazing land mechanical treatment. The specific sites to
be treated will be identified and agreed upon during the development
of conservation plans with landowners responsible for the management
of each of the four operating units in the Sols Wash drainage.

The total planned land treatment program will add 32,250 actres of
the watershed to the category of land adequately treated dutring the
project installation period. This land, along with the land already
adequately treated, will result in 61,750 acres or 62 percent of the
watershed being adequately treated. Installation of land treatment
measures and practices will continue under the going program of the
Triangle and Wickenburg Natural Resource Conservation Districts after

1/ 1t is estimated that the maximum area to be theated during the
project installation period will be 1,000 acres. :

2/ 1t 458 estimated that the maximum area £fo be theated by waterspread-

ing systems will be 1,100 acnres.
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-Improvements to Be Installed-

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

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

Federal Lands ‘

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-
val management plans will continue to be developed for the allotments
involved. ' '
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Vegetation Above Waterspreader
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Waterspreaders have changed and increased
the natural wvegetation in an area nsar the
Wickenburg Watershed.
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Water flows from left to right into the waterspreader.
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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.
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fImprovements to Be Installed-

STRUCTURAL MEASURES

The proposed structural measures will include two floodwater
retarding structures and principal spillway outlet pipelines. The out-
let pipelines from the two structures will join together in a common
pipeline to carry water to the Hassayampa flood plain. The two struc-
tures are designed to control the runoff from their respective water-
gheds, from a storm occurring on the average of once every 100 years
(one percent chance of occurrence storm). Both structures will have
dry sediment pools.

Both structures will have restricted outlets in the principal
spillways. The small watersheds contributing to the structures allow
low release rates that can be conveyed in pipelines to the Hassayampa
River flood plain. The Sunset Dam will release an average flow of
4.4 cfs for a period of 7.6 days to evacuate the 100-year runoff
volume. The Sunnycove Dam will release an average of 4.8 cfs for a
period of 17 days to release the 100-year rumoff volume.

The low release rates will be accomplished by a special design of
the intake structures and trash rack during final design. The design
used will include an ungated orifice in the wall of each intake struc-
ture. Because orifices are subject to plugging by debris, provisions
will be made in the riser design to allow access to the orifice open-
ings for cleaning. Gated openings will also be provided in each intake
structure so that the reservoir can be drained in the event the ori-
fices are plugged. '

To assure proper functioning and safety of the structures, the
crest of each principal spillway riser was set above the maximum water
surface attained by routing the 100-year storm through the orifice in
each structure. The top of the riser is open to provide an unrestrict-
ed opening below the crest of the emergency spillway. The 100-year
storm was also routed through each structure for a plugged orifice con-
dition. The crest of the emergency spillway - elevation 2,173.0 feet
M.S.L. at the Sunnycove gite and elevation 2,131.0 feet M.S5.L. at the
Sunset site - was set above the maximum water surface attained with
the plugged orifice condition.

The Sunset Dam will be constructed with a 40 foot wide concrete
emergency spillway chute and SAF basin..l/ The spillway is located
over the center of the dam so that the rare events would discharge back
into the wash at the same location where they would normally flow.

1/ St. Anthony Falls (SAF) dischange s£illing basin at the outlet
of ithe conchefe chute.
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The emergency spillway for the Sunnycove Dam will be excavated
into the left abutment. The material is very erosion-resistant cement-—
ed fanglomerate. The dam foundation will be stripped about 1-1/2 feet
to the cemented material. A cutoff trench will be excavated into the
fanglomerate to provide protection from seepage under the embankment.

The Sunset Dam foundation will be of silt, sand, and gravel four
to six feet thick overlying caliche. A cutoff core will be constructed
to provide a near positive cutoff into the caliche.

The abutments on both dams are éomposed of materials similar to
the foundation materials, and cutoff will extend into the abutments.

Both dams are single-purpose flood control structures. The sedi-
ment pools will both be drained after each storm by the low-stage ports
in the principal spillway risers.

Clearing and grubbing of the small amounts of vegetation at the
. Jocations of the embankments and borrow areas will remove any organic
matter present. .

Borrow material for the cutoff trench and embankment £i11 on the
Sunset site will be excavated in the reservolr area immediately up-
stream from the dam. Borrow material for the cutoff trench and embank-
ment on the Sunnycove site will come from excavatlon in the emergency
spillway and from the channel banks both upstream and downstream of
the dam. The area to be disturbed upstream will be in the reservolr
area., The area to be disturbed downstream will be within 1,500 feet
of the dam. An alternate borrow area was also located about three-
fourths mile upstream from the Sunnycove damsite, just above the ele-
vation of the 100~year flood pool. All borrow areas will be revegetated
and shaped such that they will drain and not form localized impound-
ments. ‘ :

The construction of Sunset Dam will control the runoff from 0.6
square mile, and the construction of the Sunnycove Dam will control the
runoff from 1,35 square mliles, and will result in controlling 80 per-
cent of the runoff from the 2.42 square miles drainage area of Sunset-
Sunnycove Wash above the Hassayampa River.

The construction of the Sunset Dam will require the acquisition of
16 acres of land for the floodwater and sediment pool and the denten-
tion dam with spillway. Currently about 4 acres of this land is in the
100-year flood plain with the rest having potential for urban develop-
ment and owned by private parties. The construction of the dam will
require the relocation of one 4 inch waterline and concrete encasement
around a second 4 inch waterline. Concrete encasement is planned
around a telephone cable where it passes under the proposed dam. A
residential powerline will be relocated.
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The construction of Sunnycove Dam will require the acquisition of
25 acres of land for the flopdwater and sediment pools. and the deten-
tion dam with side spillway. The City of Wickenburg owns 15 acres of
the land with private parties owning the rest. Approximately 6 acres
of the land is in the 100-yvear flood plain of Sunnycove Wash with the
rest being undeveloped relatively steep broken lands. No relocatioen
of utilities is expected at the site.

The construction of the outlet pipeline will require the acquisi-
tion of 1.5 acres of private land and the use of 2.5 acres of city
owned land. About one-half 6f the city owned land needed is existing
streets. The sponsors will replace pavement damaged during construction.

Sixteen utility 1inés will be crossed by the outlet pipeline.
These utilities include 8 sewer lines, 7 water lines, and one gas line.

No relocation of people or businesses is expected from the con-
struction of the works of improvement included in the plan.
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EXPLANATION OF INSTALLATION COSTS

LAND TREATMENT MEASURES

The cost of establishing the land treatment measures prescribed in
the work plan include:

1. The costs of applying the required measures.
2. The costs of providing the technical assistance.

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
on federal land.

The quantity-unit cost approach is used to estimate the cost of
ingtalling the land treatment measures on the non-federal land. The
costs of applying the land treatment measures described in the plan
will he borne by the individual landowners or operators except for
+ 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. 366 funds and 20 percent from other funds.

Cost estimates for technical assistance are -based on similar costs
encountered for the existing conservation program in the area. Techni-
cal agsistance costs to install the land treatment measures will be
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
funds :

STRUCTURAL MEASURES

The total installation cost for structural measures includes cost
" of construction, engineering services, project administration, state
dam filing fees, and land rights. A tabulation of the installation
costs 1g shown 1n Table 2 of thls plaen. :

Construction

The construction costs shown in the plan include the cost of
materials, equipment, labor, and profit associated with the construc~
tion of the works of ilmprovement. The estimated construction costs
include a contingency factor of 15 percent on dams and 20 percent

on the pipelines.
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Engineering Services ]

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
and specifications. FEngineering costs are estimated at twenty per-
cent of the constructien cost. {Table 2)

Project Administration

The costs of project administration are the P. L., 566 and other
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-
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-.
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
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 relocatlon payments will be

borne by the party that incurs the costs.

Land Rights

Land rights-costs estimates were made by the sponsoring local
organizations. The major land rights costs are those for land adquisi-
tion, estimated at $53,200. The cost of relocation of utilities and
the paving of streets is estimated at $4,360,

Relocation Payments

It is anticipated that relocation payments will not be needed on
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
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 sustalined while re-establishing
a farm or business,
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COST SHARING

The
of which

total estimated ins%allation cost of the ﬁroject is $553,560,
$371,260 are from P. L. 566 funds and $182,300 are from other

funds. All costs are allocated to flood prevention.

The

1.

2.

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

The cost of construction of'structural measures, {(Estlinated
cost of $230,580.)

The cost of engineering services for all structural measures.
(Estimated cost of $46,110.)

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

The cost 6f technical assistance to accelerate the soil
surveys in the Maricopa County portlon of the watershed.
(Estimated cost $16,000.) :

The cost of accelerated technical assistance to install the
land treatment measures. {(Estimated cost $7,510.)

Eighty percent of the cost of installing land treatment
measures on about 500 acres needing critical area treatment.
(Estimated cost $48,000.)

following will be borne by Other Funds:
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’

$101,695.)

The cost of technical assistance which is not a part of the
accelerated land treatment program. (Estimated cost $7,175.)

The cost of project administration incurred by the sponsors.
(Estimated cost $3, 870.)

The total cost of land rights for the structural measures,
{Estimated cost $57 560.)
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EXPECTED EXPENDITURES OF FUNDS BY FISCAL YEARS

Wickenburg Watershed, Arizona
(Dollars)lj

~ FISCAL YEARS
1 . 2 3 4 Total

P. L. 566 FUNDS
LAND TREATMENT ) , - |
Critical Area Treatment 12,000 12,000 12,000 12,000 48,000

Technical Assistance 17,985 2/ 2,315 1,575 1,635 23,510
STRUCTURAL MEASURES
Construction - - 230,580 230,580
Engineering Services 23,055 23,055 46,110
Project Administration 23,060 _ 23,060
TOTAL P. L. 566 53,040 291,010 13,573 13,635 371,260
OTHER FUNDS
"LAND TREATMENT _ . ,
Cropland 225 135 65 135 560
Rangeland 26,640 26,830 23,645 24,020 101,135
Critical Area Treatment 3,000 3,000 3,000 3,000 12,000
SCS Technical Assistance 3,270 1,255 1,635 1,015 7,175
STRUCTURAL MEASURES |
Project Administration 3,870 3,870
Land Rights 31,920 25,640 57,560
TOTAL OTHER FUNDS 65,055 60,730 28,345 28,170 182,300
TOTAL 7 ‘ 1181995 351,740 41,920 41,805 553,560

1/ Price base 1972 prices.

2/ Includes esiimated cost of accelerated 504l Auﬂvegé fon Maricopa
County pontion of the watershed of $16 000.
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EFFECTS OF WORKS OF IHPROVEMENT

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
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 vear of this reduction is
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.

The completion of ‘the struetural and land treatment program will
reduce the average annual sediment delivered to the Hassayampa River
by the watershed washes from 60,000 tons to 55,700 tons, The average
suspended sediment concenttration of the flows in the watershed washes
- will be reduced from 20,000 mg/l to about 18,600 mg/l.

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

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
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-vear peak at this location to 690 cfs. Existing channels will be
maintained to accommodate this flow that originates below the dams.

The construction of the two floodwater retarding structures will
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
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
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-
land from being flooded by Sunset-Sunnycove Wash flows. These 8 acres
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~Effects~

will still be subject to flooding from the Hassayampa River. The 10
acres that still will be flooded after construction of the proposed
works of improvement, except for the house mentioned, are presently
being used as streets, yards, or channels. - The depth of flocding on
these areas will be reduced 1.3 feet for the 100-year flood by the
structures. : ‘

Figure 3, Urban Flood Plain Map shows the areas that would be
flooded by the once in 100-year flood event with and without the
proposed project. The area flooded on Casandro Wash and Sols Wash
will remain the same,

The use of burled pipe for outlets w1ll require disturbance of
the area needed for installation of ‘the pipe, mainly streets and
existing channels during the construction period. After completion
of construction, the outlets will not be noticeable throughout their
entire length, except for the inlet and outlet structures. Some
interruption of local traffic will result during the installation
of the pipes, especially where the pipe is placed under existing
streets. Very little vegetation will be removed by the installation
of the buried pipe outlets.

The construction of the two floodwater retarding structures will
require the clearing of approximately 15 acres of land currently
occupied by scattered creosote bush, mesquite, palo verde, various
cacti, small shrubs, and grasses. The area cleared will be kept to the
minimum needed to construct the works of improvement and provide the
needed borrow. During construction, some dust can be expected from
the sites, and the disturbed areas will be subject to more erosion
than if left in the natural state. Following construction, all areas
disturbed will be revegetated with native grasses, shrubs, and trees.
To speed the recovery of natural revegetation, some plants will be
salvaged and transplanted on the disturbed areas. Until the vegetation
becomes well established on the earth structures, the unvegetated £ill
will be visible from many homes in the area.

The temporary storage area necegsary to provide the 100-year pro-
tection to the downstream flood plain, and the land needed to construct
the structures will require the commitment of 9.6 acres at the Sunset
site and 18.5 acres at the Sunnycove site.

Vegetative growth will be enhanced on the acres subjected to tem-—
porary inundation during periods of high runoff. The increased infil-
tration of water into the soil during temporary impoundment will be
avallable for plant utilization after drawdown occurs.

The inventory made by Arizona Game and Fish Department and the

Bureau of Sport Fisheries and Wildlife indicates that the construction
of the structural program will not significantly affect the wildiife
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~Effects-

resources of the watershed. No rare and endangered specles 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 outlinad
in the work plan agreement.
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PROJECT BENEFITS *

Total flood prevention benefits accruing to project structural
measures on the Sunset-Sunnycove reach are estimated to be $35,570
anmually. Direct flood damage reduction benefits amount to $31,050
and reductions in indirect damages amount to $4,520.

Direct damage reduction benefits to non—agricﬁlturél.propefty are
estimated at %31,050. This includes. $23,080 for floodwater damage
reduction and $7,970 for sediment damage reductions.

Reduction of indirect damage is estimated to be $4,520, all of
which is non-agricultural damage.

Secondary benefits were not evaluated.

COMPARISON OF BEHEFITS AND COSTS

The average anmual benefits to accrue as a result of the instal~
lation of the proposed structural measures are estimated to be $35,570.
The average annual cost of the proposed structural measures are esti-
mated to be $21,120. The ratio of average annual benefits to average
annual costs is 1,7:1.0. » '
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 PROJECT INSTALLATION

The execution of this work plan will be a coordinated effort in~
volving federal agencies, local landowners, and various local organi-
zatlons. The local organizations involved include the town of
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
the Bureau of Land Management of the U. 5. Department of Interior; and.
the Agricultural Stabilization and Conservation Service and Soil Con~
servation Service of the U. S. Department of Agriculture. 1In order to
coordinate the installation of the works of improvement, specific
responsibilities will be required of all involved.

The Wickenburg and Triangle Natural Resource Conservation Dis-
tricts and the Flood Control District of Maricopa County will have the
primary responsibility for accomplishing the proposed plan.

The Wickenburg and Triangle Natural Resource Conservation Districts
wills : -

1. Provide assistance and encouragement to landowners and
operators in the.Districts to assure the application of
the land treatment measures cutlined in this work plan..

2. Administer the installation of the critical area treat-—
ment on approximately 500 acres.

3. Conduct an information and education program to properly
inform local people of the project.

4

The Flood Control District of Maricopa County will:

I. Carry out and assume the respongibility and all liability
for the construction, operation, and maintenance of struc-
tural measures. : :

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
necessary.

3. Acquire or provide assurance that any necessary water rights
required by state law have been acquired by landowners or
water users.
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—-Project Installation-

Provide relocation assistaﬁce,_relocation advisory assistance,
and make relocation payments if any person is displaced by the
project. At the present time no displacement is expected.

Assure that the land needed for construction of the project is

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

Bureau of Land Management will:

The
features

The

Continue to exercise control of grazing on federal land in the

‘watershed by licensing the number of livestock and time of use
to insure vegetative cover.

Plan for the best use or uses of federal land in this area

under the Multiple Use Act. Land treatment measures on federal
land will be planned and applied as a coordinating conservation
effort to be in harmony with the determined land use and pro-
vide for overall conservation treatment of the watershed.

Provide technical supervision on any projects in the watershed
initiated by the Bureau of Land Management or other authorized

users of the federal land.

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

Sodil Conservation Service will:

1.

Furnish accelerated technical assistance through the Wickenburg
Natural Resource Conservation District and Triangle Natural
Resource Conservation District to private landowners for the
application of land treatment measures cutlined in this work
plan using current program funds and P, L, 566 funds.

Allot P, L, 566 funds to provide 80 percent cost sharing for
the installation costs of land treatment on the approximately
500 acres of land identified as critical areas.

Furnish engineering services for engineering surveys, design,
land rights work map, construction plans, and specificiations
for structural works of improvement for flood prevention and
inspection during comstruction,

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

funds will be In accordance with national priorities and avail-
ability at the time of installation.
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5. Maintain liaison with sponsors and state and federal agencies
involved so that the objectives outlined din this plan will be
accomplished for the benefit of all concerned.

6. Provide the technical assistance funded by P. L. 566 to do a
low intensity soll survey for the Maricopa County portion of
the watershed, : :

7. 1If relocation becomes necessary during the installation per-
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
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.
566 funds for participation in the project., A four year installatioen
period 1s planned for the project. The structural measures will be
installed within the first two years. Land treatment measures will be
installed in each of the four years and will bYe completed during the
fourth year. -

.The following schedule will be followed to meet the four year
installation period:

First Year

All land rights for the Sunset Wash Floodwater Retarding Structure
and buried pipe outlet will be secured. All necessary surveys and
investigations for the floodwater refarding structures and outlets will
be completed and detailed designs completed on the Sunset Wash FRS,

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.

Second Year

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
be completed, and the contract for construction will be 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
will continue,
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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 dome. ‘
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FINANCING PROJECT INSTALLATION

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 financlal 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 net 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 Eanvironmental 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 currvent 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 Fleocod 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 acqulred by eminent domain, :

No relocation payments are anticipated for this project. However,
if some become necessary before the project is installed, the Flood
Control Distriet 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.
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PROVISIONS FOR CPERATION AND MAINTENANCE

LAND TREATMENT MEASURES

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
treatment measures installed on their property, including state
leases,

Land treatment measures on federal lands will be maintained by the
Bureau of Land Management or the lessees.

STRUCTURAL. MEASURES

The Flood Control District of Maricopa County will be responsi-

' 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.

A sponsor's representative and the Soil 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-
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.

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

It is agreed that representatives of the federal, state, and
county government shall have free access at all times to .the struc-
tural works of improvement for official activities.

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

Ttems considered necessary for proper operation and maintenance of
the structural works of improvement shall include, but are not limited
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- =0Operation 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 resgervoir 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 obstructlons are to be removed from the principal spill-
way inlet during and after storm events, Repailrs to structures or
structural features damaged by floods will be made promptly.

Further guidelines regarding operationland maintenance procedures

are given in the Arizona Watershed Operation and Maintenance Handbook.
Sponsors of the project have copies of the handbook on file.

48




_ i . . -

Number Estimated Cost (Dollars) 1/

Non-Fed. Non-Federal Land
: _ Land P.L. 566  Other Total

Installation Cost Item ' Unit scs 2/ scs 2/

LAND TREATMENT | | |
Pastureland 3/ ) Ac. 100 560 560
Rangeland 3/ ' Ac. 31,650 101,135 101,135
Critical Area Treatment ’ Ac. 500 48,000 12,000 60,000

Waterspreading Systems Ac. (500) (36,000) (9,000) (45,000)

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 4/ 7,175 30,685

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

STRUCTURAL MEASURES
. Construction

Floodwater Retardlng Structures No. 2 152,760 152,760

Qutlet Pipelines (M) 5/ ¥e. 9,005 77,820 , 77,820
Subtotal -~ Construction ' 230,580 : 230,580
. Engineering Services ' ‘ o 46,110 46,110
Subtotal - Engineering Services 46,110 ' 46,110

Project Administration ‘ '

Construction Inspection 13,840 13,840

Other 9,220 3,870 13,090
Subtotal - Project Administration 23,060 3,870 @ 26,930

Other Costs '

Land Rights 57,560 57,560
Subtotal - Other Costs j - 57,560 57,560
TOTAL STRUCTURAL MEASURES 299,750 61,430 361,180
TOTAL PROJECT 371,260 182,300 553,560

1/ Price base 1972 prices.

72/ Fedenal agency nesponsible gfor aAA&AI&nQ An Anstallation of works of

Amprovement.

3/ Includes only areas estimated fo be adequately theated during the project |

imstallation period. Treatment will be accelerated thioughout the watern-

shed, and dollarn amounts apply to fotal Land areas, not just to adequately
treated areas.

4/ Includes the estimated cost of accelerated Soil swweys in the Maricopa
County portion of the watershed of $16,000.

5/ Type of channel before profect: (M) manmade diteh on previously modigied
channel; (N} - an unmodified well defined natural channel on stream; (0) -
none on practically no defined channel.

Note: The existing channel will be Reft in Lts present condition. The outlet

pipelines will be placed along on undern the existing channels.
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TABLE 2 = ESTIMATED STRUCTURAL COST DISTRIBUTION

Wickenburg Watershed, Arizona

{Dollars) 1/

Installation Cost

P.L. 566 Funds Other Funds Total
Con- Engin- Total ' Land Total Install.
Ltem struction neering P.L. 566 Rights -Other Cost
Floodwater Retarding
Structures . .
Sunset 75,690 15,140 90,830 29,270 2/ 29,270 120,100
Sunnycove 77,070 15,410 92,480 22,980 22,980 115,460
Outlet Pipelines (M) 5/ - 77,820 15,560 93,380 5,310 3/ 5,310 98,690
n .
ol ,
Subtotal 230,580 46,110 276,690 57,560 57,560 334,250
Project Administration 23,060 3,870 4/ 26,930
GRAND TOTAL ' 230,580 46,110 . 299,750 57,560 61,430 361,180

1/ Price base 1972 pricesb.

2/ Tncludes $27,770 fon rnightof-way and $7,500 for wtility relocation.

3/ Includes $7, 450 forn night-of-way, $2, 400 fon wtility relocation, and $460 forn pavement nepain.
4/ Includes $1,560 fon State of Arizona dem filing fees.

5/ Type of channel bedone profect: (M) manmade diteh or previousfy modified channel.

Note: The existing channed will be Left in ts present econdition. The outlel pipelines will be
B placed afong or unden the existing channels.
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TABLE 34 - STRUCTURAL DATA
CHANNELS

Wickenburg Watershed, Arizona

CAPACITY (cfs) TYPE OF WORK 1/ BEFORE PROJECT
: Required For ' OQutlet -
Channel 1% Peak Existing Qutlet Pipeline 2/ Type of Flow
Name Station After Project Channel 1/ Pipeline 2/ (dia.) Channel Condition
Sunny- 10480 ' M 3/
cove to -(1950-
41+14.,5 230 400 6.0 12 in. 1960) E 4f
Sunset 14454 . |
to . M .
22400 20 550 5.5 - 12 in. (1960) E
Sunset 20400 : )
to , : .M
35+46 , 460 480 5.5 12 in. {1960) E
Sunset 35+46 M
to . _ (1940- .
52400 690 720 ) 11.5 ‘ 18 in. 1960) E
Sunset 52+00 : _
to M
64+00 690 580 11.5 : 18 din. (1960Q) E -
Sunset 64400
to M
76+00 700 800 - None {1960) E

1/ The size and Location of the existing channel will not be changed by the propcsed works of improve-
ment. The outlet pipeline willf be consthucted beside or under the existing chawnel.

2/ The pipeline will carny the waten stored behind the floodwaten retarding siructures through the wi-
ban areas fo the Hassayampa Riven glocd plain. '

/M - Manmade or modifdied channel (the date cof modification varies grom 1940 to 1960).

/ E - Ephemenal - fLows only duiing periods of surface aun-ofg, othewdise dry. March 1974







|
I Wickenburg Watershed, Arizona ‘
Sunset-Sunnycove Reach ‘
' (Dollars) 1/
l Estimated Average Annual Damage .Damage
Without With Reduction ;
" . Project Project Benefit . !
l Floodwater
Nonagricultural
Residential - 22,930 110 22,820
Streets 790 -390 ____hoo
Subtotal 23,720 500 23,220
I Sediment
Nonagricultural i
Residential . 7,320 : 30 7,290
' Streets 1,440 720 720 |
Subtotal 8,760 750 8,010
' Indirect 4,540 - 20 4,520
' TOTAL 37,020 1,270 35,750
1/ Price Base 19712
| |
l March 1974
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IVESTIGATIONS AND AVALYSES

WICKENBURG WATERSHED

" Maricopa and Yavapal Counties,
Arizona

LAND USE AND TREATMENT
)  HYDROLOSIC INVESTIGATIONS
GEOLOGIC INVESTIGATIONS-
SEDIMENTATION INVESTIGATIONS
ENGINEERING INVESTIGATIONS |
ECONOMIC INVESTIGATIONS

FISH AND WILDLIFE INVESTIGATIONS
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HYDROLOGIC INVESTIGATIONS

Basic Data

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
revised TP-40 map amounts for Z4-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 revigsed TP-40 map rainfalls were used to
design and evaluate the project.

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

Times of concentration were derived from stream channel hvdraulics.
Channel cross-sections were taken at several locations and velocities
computed. Procedures outlined in Chapter 15, National Engineering
Handbook, Section 4, were used, :

Digital computer facilities available at the E&WP Unit were used
in project evaluation and flood routing.

Floodwater Retarding Structures

The floopdwater retarding structures were designed to retard the
100-year runoff volumes calculated using the principles outlined in
Chapter 21, NEH, Section 4.

The emergency spillway and freeboard hydrographs were computed
using criteria established in Engineering Memorandum 5C5-27 (Rev.) and

the techniques described in Chapter 21, NEH, Section 4.

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

Damage~Frequency Analysis

A topographic map was obtained of the town with a scale of 1 inch
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-
form flow relations from surveyed cross-sections located on the maps.




~Hydrologic=

Using the computer program outlined in Technical Release 20, a
peak discharge versus frequency 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 topoégraphic 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.

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 92,500 cfs. The USGS alsc 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.
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GEOLOGIC INVESTIGATIONS -

Foundation investigations were made by surficial inspection and by
the digging of backhoe pits along or in close proximity to the proposed
dam centerlines. The pits were logged, and soil samples were taken for
testing of their engineering properties.

Sunset Wash

The site is located in a narrow section of the valley in Section
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.
The materials found in the valley bottom consist of Quaternary siit,
sand, and gravel,.

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
sand. Disturbed soll samples were taken from selected pits.

The emergency spillﬁay_will be a reinforced concrete chute located
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-
cessive seepage through the foundation.

The materials in the borrow area located upstream from the center-
line of the dam were considered similar to the materials found along
the centerline, The predominant material available for borrow is the
gilty sand.

Sunnycove Wash

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

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

The principal location of borrow material is along the channel
bank, both upstream and downstream from the damsite and the left abut-
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.
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.

A generalized geology map was made of the area near the damsite.
This map shows the areas of conglomerate-fanglomerate outcrops.

The site ig suitable for the construction of an earth embankment.
The conglomerate-fanglomerate material is a suitable foundation for the
structure.

The emergency spililway will be located in the left abutment. The
crest of the emergency spillway will be in the erosion-—resistant con-
glomerate-fanglomerate.
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SEDIMENTATION INVESTIGATIONS

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
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,

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
essentially placed so they were perpendicular to the incoming flow.

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

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
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.

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

The volume of sediment deposition in Pouquette Tank is estimated
at ,013 acre~feet per year., The watershed area above the structure is
about .13 sgquare mile, The scils in the watershed consist of shallow
rocky, and stony, gravelly loams; and slopes range up to 60 percent and .
more. The adjusted estimate of average annual sediment deposition is
.11 acre-feet per sguare mile.

Sunnycove Wash

The drainage area above the Sunnycove damsite is 1.35 square miles.
The three major washes in the watershed are well defined and contain a
sizeable amount of bedload material, -
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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-

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.

Sunset Wash

The drainage area above the proposed structure is 0.60 square
mile, The main wash 1n the watershed is well defined and contains a
substantial amount of bedload material. ’

The sediment yield rate was determined to be 0.135 acre-feet per
square mile per year or 0,08l acre-feet per year delivered to the
resaervoir, With a trap efficiency of 100 percent, the sediment
storage requirement is 8.1 acre-feet for the 100-year life of the

gtructure,
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ENGINEERING INVESTIGATIONS °

Maps and Aeriaerhotographs

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 derial mosaic
of the town was made from a.1966 flight made by the Arizona Highway
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.

Surveys

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
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. '

Design Criteria

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~
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
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
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.
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
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
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-
gency Spillway and Freeboard Routing with Reinforced Concrete
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-Engineering-

Chute Spillway and SAF Basin Design was used for design storm develop-
ment, spillway hydraulic computations, and flood routing on the Sunset
concrete chute splllway. This program also computes the required
concrete volumes.

The outlet pipelines were designed on the basis of SCS Natiomal
Engineering Handbook - Section 5 - Hydraulics.

The earth embankments were designed on the basis of a study of
foundation and f£ill material. The nature and characteristics of these
materials were determined by preliminary subsurface investigations and
laboratory tests of soil samples.

Alternate Studies

Alternate locations were considered for the Sunset and Sunnycove
structures but were rejected because of unsultable emergency spillway
sites and poor reservoir storage characteristics resulting in overall
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.

Alternate studies were made on Sols Wash and Casandro Wash. The
structural alternates evaluated were: (1) construct floodwater
retarding dams and outlet pipelines, (2) comstruct floodwater retard-
ing dams and outlet channels, and (3) construct floodwater channels.
None of these were feasible because costs exceeded benefits.

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 Scls Wash urban area, This study was made by placing
66,000 linear feet of dikes on the drainage area. These dikes reduced
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
storm still causing damage in the urban area. Therefore, it was deter-
mined that the flood problem could not be solved by use of dikes.

Cost Estimates

Land Treatment - Waterspreading Dikes - Cost of the dikes were
based on costs incurred for gimilar treatment in the local Soil Con-
servation Districts. These costs reflect the current local prices for
the operation, services, and materials involved.

Structural Measures = The cost of construction items for the flood-
water retarding structures is based on recent contract data for P. L.
566 projects in Arizona and selected U. §. Bureau of Reclamation contract
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-Engineering¥

data in Maricopa County. The Arizona Highway Department's annual pub-~
lication relating to unit bid costs of highway construction items

was also used in preparation of the cost estimate. Estimates of unit
costs of outlet pipelines were based in part on price 1lsts furnished
by local material suppliers.

Engineering Services - Engineering service costs were derived by
the use of Soil Conservation Service-criteria. Total engineering ser-
vice costs are estimated to be twenty percent of the construction costs.

Project Administration — The local project administration cost is
estimated to be one percent of the ;otal construction costs. State dam
filing fees are an additional administration cost and were computed in
accordance with the Arizona Highway Department publication, "Code
Governing Supervision and Control of Dams Revised 1951." The P. L. 566
project administration cost is estimated to be ten percent of the total
construction costs.

Operation and Maintenance Costs - Estimates for operation and main-
tenance were computed using percentages of construction costs within
the ranges given in Watersheds Memorandum - California No. 6.

Rights-of-Way Costs - Rights-of-way costs were estimated by the
town of Wickenburg, based on recent sales of similar properties associ-
ated with the construction of city streets. Costs associated with
acquiring the lands for right-of-way were computed on a per acre basis.
The actual land value costs were increased by twenty percent for all
administrative costs associated with acquiring the lands. The twenty
percent factor is the value used by the Arizona Highway Department as
an estimate of a reasonable value for administrative costs.

Utility Modification Cost - Cost for relocating municipal water
lines, sewerage lines, and street paving were based on unit costs
furnished by the town of Wickenburg Engineering Office. Costs of
relocating underground telephone cables are based on unit costs fur-
nigshed by the Mountain Bell Telephone Company.
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ECONOMIC INVESTIGATIONS

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-
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-
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
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. '

Estimates of damage were established for the 1 percent, 4 percent,
10 percent, 20 percent, and 50 percent events by relating dollar damage
to depth of projected flooding for each event by individual home.
Average annual damages were established following procedures cutlined
in the Economic Guide for Watershed Protection and Flood Prevention,

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

Casandro Wash was analyzed in a manner similar to the analysis of
Sunset-Sunnvcove 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.

An income factor of 1.824 (Gila Water Resource Planning Area -
100-year at 5-1/2 percent) was applied to all residential properties
in the watershed to reflect the increased value of property relative
to changing levels of income. The price base used was 1972,

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

The benefit cost ratio of 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.
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FISH AND WILDLIFE- INVESTIGATIONS

Fish and wildlife investigations were conducted by Soil Conserva-
tion Service biologists. The Bureau of Sport Filsheries and Wildlife of
the United States Department of Interior and the Arizona Game and Fish
Department participated in those investigations and cooperatively pre-—
pared a report covering the effect of the project on fish and wildlife
resources., In part the report states:

"Wildlife habztat ig sparse and the amount of associated
resources that would be affected adversely by the project
are minimal. OSuch losses would be insignificant provided
that disturbance of adjacent areas is kept to a minimum
during construction and that the size of the borrow areas
at the damsites be mznmmal to preserve the small amount of
extigting habitat.”

Copies of the complete Fish and Wildlife report may be obtained

from the Bureau of Sport Fisheries and Willdlife office at 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 5-1/2 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, envirommental 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 5-7/8 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,

Part 1i-1




SELECTED ALTERNATIVE
NATIONAL ECCNOMIC DEVELOPMENT ACCOUNT
Wickenburg Watershed, Arizons

: 1
Components Measures of Effects —/
= = = Dollars = = =

Components Measures of Effects l/
' = = = Dollars -~ - =

Beneficial Effects: Adverse Effects:

A. The value to users of increassd A. The value of resources required for a plan
outputs of gocds and services
¥ 1. Floodwater retarding struétures and
& 1. Flocd prevention 35,570 pipelines
o
]
F Project installation 18,70
Project administraticn 1,490
OMER . 1.160
Total beneficial effects o 35,570 Total adverse effects 21,120
Net beneficial effects 14,450

March 1974
1/ Aversge anmual effects =




SELECTED ALTERNATIVE
ENVIRONMENTAL QUALITY ACCCUNT
Wickenburg Watershed, Arizona

Components Measures of Effects Components Measures of Effects

Beneficial and Adverse Effects:

A. Areas of natural beauty 1. Reduction of floodwater and B. Quality consideration of 1. Sediment deposition from
sediment damage to 110 water, land, and air the watershed will be
residential properties will resources reduced by 4,300 tons
provide opportunities for annmially through the land
improvement of property treatment measures and
inciuding homes, yards and structural measures.
surrcunding areas, . *

2, FErosion in the upper por-
2. Acres of land flooded by the tion of the watershed will
g 100-year frequency storm wiil be reduced from 1.00 ton
& be reduced from sixty-nine per acre per year to .94
o acres to ten acres. ton per acre per year when
o _ land treatment measures
3. Flood plair mansgement and are instalied.
zoning will prevent in-
creased floodwater and sedi- 3. Density of ground cover
ment damage, Green belts, will be increased by 3.9
park and open space develop=- percent when installation
ment will be encoursged. of land treatment measures
. slow the flow of flood-
4, ZLand treatment measures will waters,
increase vegetative cover on
32,150 acres. L4, Water quality will be im-

proved when the average
suspended Sediment concen-
tration of the flow in the
watershed is reduced from
20,000 mg/l to 18,600 mg/l.
N -
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Components

Beneficiel and Adverse Effects:

B. Quality consideration of 5.
water, land, and air
resources {Cont'a)

-« Biological resources and L1,

selected eco-systems

SELECTED ALTERNATIVE
ENVIRONMENTAL QUALITY ACCOUNT {Contimued)
Wickenburg Watershed, Arizons

Measures of Effects Components

Air pollution will be in-
creased slightly during
the project construction
period estimated to be
one year,

The 41 acres upstream

from the structures will

remain undeveloped .and

will provide islands of

vegetation and cpen space

inside the city 1limits of

the town. This area will

suppert small game and . D. Historical, srcheological,
songbird populations, and geological

Treatment of the range-

land will inecrease the

proportion of perennial

vegetation and reduce

the proporticn of annzal

vegetation, BE. Irreversible or irretriev-
able commitment '

l‘

1.

Measures of Effects

Land treatment, seeding
and brush management on
range will improve wild-
life food and vegetative
cover on approximately
32,150 acres,

Fifteen acres of existing
hebitat will be lost when
the fleodwater retarding

. structures and outlet

pipelines are installed,

Field investigations have
indicated that no areas of
historical, archeclogical,
and geological value will
be affected by this pro-
Jeet.

The structural measures will
commit forty-one ascres of
land to the construction of
structural works and for the
flood pool.
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Components

Income:

Beneficial Effects:

A. The value of increased output of
goods and services to users re-
siding in the region

1. Flood prevention

Total deneficial effects

1/ Average annual effects

Measures of Effects

SELECTED ALTERNATIVE
REGIONAL DEVELOPMENT ACCOUNT
Wickenburg Watershed, Arizona

Y . | 1
Components Measures of Effects

State of
Arizons

Rest of
Nation

State of Rest of
Arizona Nation

= = = Dollars = = =

35,570

35,570

Income: = = = Dollars = = =

Adverse Effects:
A, The value of resources contrie

buted from within the region
to achieve the outputs

- 1. Flocdwater retarding
structures and pipe-
lines
Project instellation 3,180 15,290
Project administration - 215, 1,275
OM&R 1,160 o]
- Total adverse effects 4,555 16,565
Net beneficial effects 31,015 -16,565

March 197h




Components
Employment :

Beneficial Effects:

A, Increase in number and
types of jobs

1. Employment for project
censtruction

OMER

G~Z 3dBd

3. Employmnet in service
and trade activities
induced by and stem=
ming from project
operation

Total beneficial effects

2. Employment for project

Measures of

SELECTED ALTERNATIVE
REGIONAL DEVELOPMENT ACCOUNT (Continued)
Wickenburg Watershed, Arizona

Effects

State of
Arizona

Rest of
Tation

11 semi-skilled
Jobs for 1 year

0.2 permanent
semi-skilled job

17 semi-skilled
Jobs for 1 year

28 semi-skilled
Jjobs for 1 year

0.2 permenent
semi~-skilled job

Components
Employment

Adverse Effects:

Measures of Effects
State of Rest of

A, Decréase in number and

types of jobs

Total adverse effects.

Net beneficial effects

Arizoena Nation
0 0
o] o]
28 semi-skilled jobs ol
for 1 year
.2 permanent semi=- o]

skilled jov

Mareh 197h
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SELECTED ALTERNATIVE
REGIONAL DEVELOPMENT ACCOUNT {(Contirued)
Wickenburg Watershed, Arizona

' Measure of Effects
State of Rest of

Componernts

Arizona Nation
Regional Economic Base and Stability
Beneficial Effects: The project will protect -

110 residential properties

from floodwater and sedi-

ment damage. Total value .

of property protected from ’ .
Tlooding is estimated to be

$1,865,000. The project

will create 28 semi-skilled

Jjobs for one year for resi-

dents in the town of Wicken-

burg.

9-2 Jarg

Flood protection is essential -
to this area if urban develop=

ment and maintenance and im-

provement of present urban

property is to continue.

Adverse Effects: - -

March 1974




SELECTED ALIERNATIVE
SOCIAL WELL~BEING ACCOUNT
Wickenburg Watershed, Arizona

Compenents Measures of Effects

Beneficial and Adverse Effects:

A, Reel Income Distribution 1. Create 28 man-years of semi-skilled employment.

2. Create regional L/income benefit distribution of $35,570 flood damage reduction benefits

by income class as follows:

Percentage of" Percentage
Adjusted Groess Benefits in

Income {lass Income in Class Class
- = Dollars - =
Less than 3,000 1L 23
3,000-10,000 55 30
More than 10,000 3 13

E 3. Local cost to be borne by region total $4,555 with distribution by income class as follows:

ot . .

o Percentage of Percentage

~ Adjusted Gross - Contributors
Income Class Income in Class in Class
- = Dollars =- = )
Less than 3,000 1k 10
3,000-10,000 . 55 L
More than 10,000 31 45

B. Life, health, and safety 1. Provide protection to 110 residential properties within a sixty-nine aere urban area.
. Future threats of loss of life and relocation of families due o flooding will be
eliminated. Reduction of flooding will eliminate threat of contamination of water
supply and dazmage from sewage overflow and resultant health hazards.
¢, Educational, cultural, and 1. Reduction of flooding will allow for perscnal property improvements and an overall
recreational i

higher standard of living for residents., Expenses used for replacement and repair
of flood demaged property can be used for other community purposes.,

}/ The reslization of these flood damage reduction benefits

will oceur in the town of Wickenburg since the benefited
arez 18 within the town limits,

March 1974




OBJECTIVES

PROBLEMS

ABBREVIATED ENVIRONMENTAL QUALITY PLAN

WICKENBURG

COMPONENT - NEEDS

Reduce flood damages om 162

acres of urban land

Reduce flood damages on 15

acres of 3rrigsted lsnd

Flooding in Wickenburg

Prevent damapes to future

develepment

Improve range conditiom

WATERSHED, ARIZONA

MARCH 1974
OPPORTUNITIES

Construct storage

reservoirs

PLAN ELEMENTS

ENVIRONMENTAL EFFECTS

Install wildlife watering
devices in the upper

watershed

Accelerate land treatment

40 percent of rangeland

in poor condition

Improve number and

Maintain and enhance

envirenmental quality

distribution of water sites

Improve quantity and qualicy

of wildlife focd

Deterioratjon of wildlife

habitat

Increase quantity of

nesting and escape areas

Preserve existing mature

habitat

Deteriorating visual

qualirty

Gontrol areas of active

Lack of water based

recreation

exosion

Enviroamental planning of

subdivisions

Control of sedimentation

Regulation of use of off

road vehicles

Develop reliable flat

water areas

Provide additional food
by planting small grain

for wildlife

Critical area treatment

Landscape plantings on

home lots

Update znd expand zoning

ordinances and activities

Pave earth streets

Construct sediment basins

at construction sites

L Construct Sunset and Sunnycove floodwater

retarding structures to reduce flooding om
69 acres.

Construct Sunnycove Btructure with 3 acre
wet sediment poel

Provide supplemental water for the wet
sediment pool by installing 2 50 gal/min.
well.

Aceelerate technical assistance.

Install 2 stockwater ponds.

Install 20 wildlife watering devices.
Inszall 2 wells.

Complete range plans on 40,600 acres of
rangeland.

Range seeding of 840 acres.

Install waterspreading systems on 640
acres.

Plaut 10 a2cres of landscape plantings
in Wickenburg.

Revegatate all areas €isturbed by construc—
tien. {&pproximately 300 acres)

Develop vegetative plan on areas purchased
for construction of floodwater retarding
structures (Approximately 41 actes) -
stressing wildlife habitat.

Zone 50 acres of existing mesquite om Sols
Wash to wildlife use.

Deferred grazing on 10CO acres.

Treat 500 acres with & combination of
waterspresding, seeding and mechanical
treatment.

Convert -3 acres of irrigared pasture -om
Sols Wash to small grains for wildlife
feed.

Practice proper range use on. 72,000 acres.

Degignate and plan specific areas for use by
off road vehicles.

Pave 2 miles of streets in Wickemburg,
Construct sediment basing below all develop-—
ments until disturbed areas are revegetated.
10 per year.

zone 103 acres of urban area as floed plain
and restrict development.

5000 cu. yds. of clay materisl placed in
bottom of Sunnycove sediment pool.

Develop pumped storage

sites

ESTIMATED AVERAGE ANNUAL COST - $40,700

AREAS OF MATURAL BEAUTY

1) Encourage home improvements in the urban area by reducing
flood damages on 69 acres.

2) Provide areas of open space and green belis in urban area
by use of £lood plain management program.

3) Improve visuzl quality of the upper watershed by reducing

the number and extent of raw and eroding areas.

Provide an unnatural view from L0 hemes by constructiom of

the flocdwater retarding structures.

5) Provide variety in the local landscape by having a three
acre permanent pool at the Sunnycove site.

6) Assure an undeveloped green belt mnear the center of Wicken~
burg by perserving 50 acres of mesquite along Sols Wash.

&

panl

7) Provide & natural area of beauty on the south side of
Wickenburg by developing vegetation ¢u the 41 zcres arocudd
the reservoirs.

8) Alter rhe natural lamdscape of the rangeland ic the upper
watershed by constructing waterspreadexs to distribute
water over 1140 acres. .

9) Provide & sharp comtrast at the damsites during snd imme-

diately following consttuction between the natural land-
scape and the construction sites.

QUALITY CONSIDERATION OF WATER, LAND AND ATR

i

Reduce the amount of sediment delivered to the Hassaygupa

River by abeut 5000 tons per year.

2) Reduce sediment and debris deposition on 69 acres of urban
land,

3} Reduce erosion rate to acceptable levels on 500 acres of

severe erosion.

Increase air and water polluticn during the four year

‘eonstructien periocd.

5) Reduce the amoumt of dust raised by traffic in Wickenburg.

6} Reducticn of wind blown pollutants resulting from increased
cover on the rangeland.

7} Decrease the deterioration of the quality of rangeland
reaulting from overuse by improving the distributiom of
livesteck acd wildlife.

8) Reduce scarring aud erosion on rangeland and existing

- structures by restriction of off read vehicles.

4

-

BIOLOGICAL RESOURCES AND SELECTED ECOLOGICAL SYSTEM

1) Provide three acre pond for waterfowl testing and flat
water fishery habitat at Sunnycove reservoir.

2) Maintain and protect existing mesquite area in Wickenburg
for wildlife habitat. (Approzimately 50 acres)

2) Improve wildlife food and cover vegetation through land
treatment, seeding and brush management on trange.

[ 4) Provide additional water for wildl{fe use facilitating
better distribution of wildlife.

5) Provide addicfonal nesting and resting areas in town.

6) Loss of existing habitat on 15 acres to construct flood-
water retarding structures and outlet pipelines.

GEGLOGICAYL,, ARCHEQLOGICAL AND HISTORICAL RESOURCES

IRREVERSIBLE OR IRRETRIEVABLE COMMITMENTS

1) Commit about 41 acres of land, of which tem acres are in
the existing flocd plain, to the constructiom of the strue~
tural works and for the flood pools.

2} Coumit about 200 acres of ramgeland to the construction of
waterspreader jikes to treat 1140 acres by waterspreader
systems.

vi CovmmnmEat o
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