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USDA SOIL CONSERVATTON SERVICE

ENVIRONMENTAL ASSESSHENT REPORT

for
Wickenburg Watershed
Maricopa and Yavapal Counties, Arizona

Installation of this project constitutes an administrative
action, Federal assistance will be provided under authority
of Public Law 83-566, 834 Congress, 68 Stat, 666, as amended,

SPONSCRING LOCAL QRGANTIZATTONS

The Wickenburg Watershed project is sponsored by the Floed Control
District of Maricopa County, Triangle Natural Rescurce Congervation
District, Wickenburg Naturzl Resource Conservation District, Yavapail
County Board of Supervisors and the Town of Wickenburg.

PRCJECT OBJECTIVES and PURPOSES

The sponsors of the Wickenburg Watershed project have as their
objectives in the installation of this project watershed protection
and flood prevention. They propose to provide up to and including
100-year frequency flood protecticn for developed areas along the
Sunset-Sunnycove Wash and to stablilize critical erosion areas,

PLANNEDIPROJECT

Land Treatment

The land treatment measures and management practices ineluded in
the Wickenburg Watershed Work Plan are to be installed on privately-
owned land and land cwned by the Btate of Arizona and leased by indi-
vidual ranchers., The land treatment program will include proper
grazing use (grazing at an intensity which will maintain enough cover
to protect the scoil and maintain the cuantity and quality of desirable
vegetation), deferred grawzing {(postpening grazing or resting grazing
land for a prescribed period), pasture and hayland management (proper
treatment and use of pasture or hayland), brush control (killing,
suppressing or managing brush by mechanical means), range seceding
(establishing adapted plants by seeding on rangeland), irrigation




water management (the use and control of irrigation water to prevent
erosion and water losses), pasture and hayland planting (establishing
long-term stands of adapted species of forage plants), planned grazing
system (a system in which two or more grazing units are alternately
rested from grazing in a planned sequence), water spreading (diverting
runoff from natural channels or gullies by means of a system of dams,
dikes or ditches, and spreading it over relatively flat areas), ponds
(water impoundments made by constructing dams or embankments, or by
excavating pits or dugouts), wells (wells constructed or improved to
provide water for irrigation, livestock, wildlife or recreation), and
grazing land mechanical treatment (renovating, contour furrowing,
pitting, or chiseling native grazing land by mechanical means ).,

These practices and measures are based on present and projected
land use. IFf future land use differs appreciably from that projected
in the work plan, alternative treatment practices and measures will be
incorporated into the conservation plans of individual ranchers.

About 500 acres in the Scls Wash drainage have been classified as
critical areas. These areas will be treated by grazing land mechanical
treatment, range seeding and installation of water spreading systems
to reduce on-gite erosion and downstream sedimentation, Technical
assistance for eritical area treatment will be provided through the
Triangle Natural Resource Conservation District using P.L. 566 funds,
The cost of installation of the measures for critical area treatment
will be shared 80 percent from P.L. 566 Ffunds and 20 percent from local
Tunds,

Technical assistance required for accelerated land treatment in
those areas not classified as critical will be provided through the
Wickenburg and Triangle Natural Resource Conservatlon Districts using
ongoing and P.L. 566 funds. The cost of installation of measures not
clagsified as critical will be borne by local funds,

A low intensity soil survey has been completed cn all lands in
the watershed except for the 32,000 acres of land located in Maricopa
County. These 32,000 acres will be surveyed through P.L, 566 funding
during the project installation period.

The Bureau of land Management and permittees will continue cocper-
ative agreements for the land treatment program on the 4,000 acres of
the watershed that the Bureau of Land Management administers. Indi-
vidual management plans will continue to be developed for the allcotments
involved. -




Structural Measures

The structural measures to be installed in the watershed consist of
two floodwater retarding structures and 9,005 feet of outlet pipelines.
EzrthTill floodwater retarding structures will be constructed across the
Sunget and Sunnycove tributaries of the Sunset-Sunnycove Wash. Structural
measures on other washes in the watershed were found to be infeasible.
Principal spillway outlet pipelines will be installed beginning at each
retarding structure and ending at the confluence of the two tributaries,
where they will dischaxrge into a common pipeline to be constructed to the
railroad bridge where it will empty into the existing channel and flow to
the Hassayampa River,

Each floodwater retarding structure is degigned to control the
runoff from a storm occurring on the average of once every 100 years
(one hundred year frequency flood). FEach structure will store, in
addition to floodwaters, the sediment expected to be deposited in the
reservoir during the 100 years following construction. [ach structure
will have both a principal spiliway and an emergency spillway.

The gtructures are single purpose flocod prevention dams. The
sediment pools will be drained after each storm by low-stage ports 1n
the principal spillway risers. The reservolr basins and borrow areas
will be graded and shaped to prevent areas of trapped water,

The land upon which all of the structural measures are to be con-
structed is in private or city ownership., At the present time, the
land required for the dams, spillways, and reservoirs is predominantly
idle. Occasionally it is used for grazing or other low intensity uses,
The outlet pipelines will follow the existing washes or city streets,

The vegetation found at the structure sites is limited in amount
and extent. Both sites are occupled by mesquite, palo verde, catclaw,
creosote bush and a few annual grasses and forbs, The plants are
widely scattered and the percent ground cover is low--about 5 to 15
percent. The vegetation at the Sunnycove structure site is in better
condition due to less human disturbance and slightly better growing
conditions. None of the mesguite or palo verde trees are large, with
a maximum height of between 10 and 15 fest, The vegetation found in
the channels below the structures consists mainly of larger mesquite
trees (15 to 30 feet) growing alone or in small groups along the
channel's edge. All areas where the vegetation is destroyed during
construction will be reseeded with adapted plant specles,

The wildlife found at the proposed structure sites and along the
channel consists of several species of song birds, mourning dove,
Gambel gquail, several gpeciss of small mammals such as ground squirrel,




mice, rabbits, and various species of'reptilés and amphibians.

The Sunset floodwater retarding structure will have a height of
30,5 feet and a maximum temporary storage pool of 63 acre feet. During
the one percent chance flood event, the reservoir will inundate g, 6
acres, four acres of which are presently in the flood plain. In total,
16 acres will be required for the dam, spillway and reservoir, The
drainage area above the structure is 0.6 square miles, The principal
spillway will be a 30-inch concrete conduit located on the valley floor.
It will have an average discharge rate of 5.5 cublc feet per second and
an evacuation period of 7.6 days for the 100-year event. The emergency
spillway will be a concrete chute 40 feet wide and located over the
center of the dam., Flows greater than those expected on the average of
once in 100 years will pass ﬁhrough the emexgency spillway and will be -
discharged back into the wash at the same location they would occur
without the structure.

The foundation and abutment materials at the Sunsel site consist
of four to six feet of silt, sand and gravel over a caliche material,
A cutoff core will be constructed into the caliche material to provide
a positive cutoff. Materials excavated from the foundation area will
be silt, sandy gravel, and silty sand. Borrow material for construction
of the embankment will be excavated from the reservoir area immediately
upstream from the structure.

Sunnycove floodwater retarding structure will have a height of
47,0 feet and a maximum temporary storage pool of 226 acre feet, During
the one percent chance flood event, the reservoir will inundate 18.5
acres, six acres.of which are presently in the floed plain, - In total,
25 acres will be required for. the dam, splllway and reservoir, The
principal spillwey will be a 30-inch concrete conduit located on the
valley floor., It will have an average discharge rate of 6.0 cublc
feet per second and an evacuation period of 15 days for the 100-year
event. The emergency spillway will be excavated on the left abutment.
It will be 250 feet wide and of a very erosion-resistant cemented
fanglomerate material, Flows greater than those expected on the average
of once in 100 years will pass through the spillway and be discharged
back into the wash about 500 feet below the dam,

The foundation and abutment materxrial at the Sunnycove site con-
sists of sllty, gravelly sand and poorly graded sand over a fanglomerate
base, A cutoff core will be constructed to provide a positive cutoff
into the fanglomerate. Borrow material for construction of the embank-
ment will be excavated from the left abutment and channel bank both
above and below the structure.




The principal spillway outlet pipelines are planned to carry the
expected release from the structures during passage of the 100-year
event. Ilows originating downstream from the structures will be
carried in the existing channel system. The pipeline between the Sunset
structure and the confluence will be a 12-inch diameter concrete pipe
with a capacity of 5.5 c¢fs., Between the Sunnycove gtructure and the
confluence, the pipeline will be a 1Z-inch diamter concrete pipe with a
capacity of 6.0-cfs. Between the confluence and the Hassayampa River,
the pipeline will be concrete, 18 inches in diameter with a capacity of
11.5 cfs,

Nonstruectural Project Measures

Flood plain zoning and flood insurance were congidered as alterna-
tives on all washes studied in the watershed. On washes where struc-
tural measures were found infeasible (Sols and Casandro) these alterna-
tive nonstructural measures were recommended as a way to reduce the
damages and hardships of flooding. It was also recommended to use
thege nonstructural measures in conjunction with the structures pro-
posed in the project.

Iand Use Changes

Most of the land below the proposed structures is in residential
use. The area above the structures 1s rural and range land that is
being urbanized at a fairly slow rate; this trend is expected to con-
tinue, The land use along Sols and Casandro Washes is similar to that
along Sunset and Sunnycove. The banks of the washes, just before they
empty into the Hassayampa River, are urbanlzed with the upper reaches
in range land, This land use is expected to continue with very little
urbanization occurring. The proposed project should have little effect
on present or future land use, except that the land cccupied by the two
floodwater retarding structures and pools (41 acres) will be excluded
from further development. The rate of urbanization below the two pro-
posed structure sites is expected to increase.

Operation and Maintenance

Landowners and operators cocoperating with the Wickenburg Natural
Resource Conservation District and the Triangle Natural Resource Con-
servation District will be regponsible for the meintenance of land
treatment measures installed on their property, Iincluding state leases,

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




The Flood Control District of Maricopa County will be responsible
“for the operation and mainterance of all structural measures after
instailation, The District will obtzin all necessary funds for oper-
ation, maintenance, and replacement from tax or assesament 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 inspections
will be made by the sponscrs and a report will be sent to the Soil Con-
servation Service, An inspection will also be made after each unusually
large flood,

An operation and maintenance agreement will be entered into between
the sponsors and the So0il Conservation Bervice pricr to the signing of a
land rights or project agreement.

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

It is agreed that'representatives cf the federal, state and county
governments shall have free access at all times to the structural works
of improvement for official activities.

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

Ttems considered necessary for proper operation and maintenance of
the structural works of improvement shall include, but are not iimited.
to, the following: '

The structural measures for flood prevention are automatic
in operation, The principal spillways of both dams are ungated
and will allow the floodwaters to begin discharging into the
outlet works and into the Hassayampa River as scon as the flood-
water enters the reservoir area.

Proper functioning of the structural works will fequire
periodic maintenance.

A1l structures are to be maintained by making repairs or
replacements as needed,

Trash and obstructions are to be removed from the prinéi-
pal spillway inlet during and after storm events. Repairs to
structures or structural features damaged by floods will be
made promptly.




A drainage gradient through the reservoir basin will
be maintained so no local impcundment areas are formed.

Project Costs

Project costs will be $371,260 P.L. 566 funds plus $182,300 other
funds for a total cost of $553,560.

The project cost can be broken down as follows:

Land treatment costs are $71,510 of P.L, 566 funds
which are to be spent for critical area treatment ($48,000)
and technical assistance ($23,510) and $120,870 of other
funds with the greatest share ($10l,135) to be spent on
rangeland management and treatment. Thus, the total of
funds to be spent in the project on land treatment is

$192, 380,

Structural measure costs are $299,750 of P.L. 566
funds, most of which will be spent on the construction of
the two floodwater retarding structures and accompanylhg
facilities ($230,580) and $61,430 of other funds most of
which will be spent on land rights ($57,560). Thus, the
total funds to be spent in the project on structural
measures are $361,180,

ENVIRONMENTAL SETTING

Physical Resources

Wickenburg Watershed 1s in west central Arigona in Maricopa and
Yavapail counties between the Vulture and Date Creek mountains., That
part of the watershed within Maricopa County is in the Wickenburg NRCD
and that part within Yavapail County is in the Triangle NRCD, The
100,000 acre watershed is within the Gila Water Resource Subregion of
the Lower Colorado Hegion,l The Lower Colorade 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 Yume, The largest tributary to the Gila is the Salt River,
which provides water for the Region's largest population center, Phoenix,
Arigona, Other principal tributaries are the San Pedro and the Santa
Cruz rivers in the south, and the Agua Fria and the Hassaysmpa Trivers in

1/ All footnotes are listed in Appendix A




the north, Drainages in the Wickenburg Watershed are tributary to the
Hagsayampa River.

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
Arigona, and high mountailn areas, offering a variety of crop-producing
climates,

The Wickenburg Watershed includes all of the drazinages (in Arizona
called washes) that flow through the town of Wickenburg from the north
and west. Wickenburg, the principal tecwn in the watershed with a 1970
population of 2,375, is located at 33° 58' latitude and 112° L4* longi-
tude. The unincorporated community of Congress is located in the water-
shed about 16 miles north of Wickenburg. The total population of the
watershed is 2,550, with about 75 people living outside of the communi-
ties cof Congress and Wickenburg, Many people living in these communi-
ties own or manage rangelands in the watershed.

The watershed can be divided into two physiegraphic units charac-
teriged 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 pexcent (12,140 acres) of the watershed,  is
primarily hills and mountalins with slopes ranging from 10 percent to
75 percent, The soils, land capability class VIIs, generally have a
gsevere root limitation that makes them unsuited for cultivation,

The plains unit makes up 87.9 percent (87,860 acres) of the water-
shed and is primarily slluvial fans with some low hills,

The majority of the plainsg unit sgoils are in land capability
class VIIc or VIIs because of climate or soils limitations, The area
presently irrigated is land capability class IIs and IITs. By supply-
ing water the climatic limitations of the class VIIc is altered to the
point where crops can be raised on the land with some restrictions to
type of plants,

The watershed elevation ranges.from 2,070 feet at Wickenburg to
4,500 feet above mean sea level in the Date Creek Mountaing near the
town of Congress, The average annual temperature at Wickenburg is
64.7° yith 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 1l inches,
Anmual rainfall is usually about equally distributed between the winter
months of November, December, January and Febrvary, and the summer
months of July, August and September. Daily precipitation of over
three inches has been recorded.” The area is characterized by high in-
tensity, short duration local thunderstorms during the summer months
with low intensity, long duration general storms usually occurring
during the winter months, Snowfall is generally limited to trace
amounts,

The present land use in the watershed is 93,610 acres (93.6 per-
cent) rangeland, 100 acres (0,1 percent) pastureland, and 6,290 acres
(6.3 percent) of urban and built-up land. Tncluded in the urban and
built-up lands are the alrport and roads.

Known mineral resources within the Wickenburg Watershed include
iron, titanium, silver, copper, gold and lead.3 At the present time,
there are no mining operations being conducted in the watershed.

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 S5Sols
Wash and its tributaries, of which one is 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 criginates in the Date Creek Mountalns 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. There the
channel has, at best, a poorly defined channel @ype 0E). The course
of the wash changes from one period of flow to the next. The wash
leaves the alluvial fan zbout 15 miles northwest of Wickenburg and

#9408 classification of the stream channels pricr to any project
activity: :

Type NE - an unmodified, well-defined natural channel or stream which
flows only during periods of surface runoff, otherwise dry.

Type OE - none cor practically no defined channel where flows occur only
during perlods of surface runoff, otherwlise dry.

Type ME - men-made ditch or previously modified channel where flows
ocecur only during periods of surface runoff, otherwise dry.




agaln becones well defined (Type NE), As the channel passes 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. 9. Highway 60, Tt flows northeasterly in
a well-defined channel (Type NE) to Highway 60, where it enters
Wickenburg, then through two subdivisions located above the Atchison,
Topeka and Santa Fe Rallroad, In the area of 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 Mchave Street.
The wash passes under the railrcad and enters Sols Wash about 500 feet
northeast of the tracks. '

Sunset and Sunnycove washes originate southwest of Wickenburg,
Sunset Wash has its origin near the Vulture Mine Road twe miles south-
west of Wickenburg., It flows northeast through a small tract of homes
in a well defined nztural channel (Type NE) until it reaches the Sunset
Drive area, Here the channel has been moved to cne side of the valley
by man te alleow 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 Wash. The
channel in these upper reaches is a well defined natural channel (Type
NE). Below the confluence of Sunset and Sunnycove washes the channel
has been modified by man (Type ME) as homes were built on the flood
plain. The modified channel from the confluence to where the wash
enters the Fisher and Maguilre Addition subdivisions is well defined,
but has quite limited capacltiy.

In the subdivisions the channel is the paved Sylvan Street, until
it reaches the AT&SF Raillroad., Between the railroad and the Hassayampa
River a channel has been congtructed 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
clagsified by the Arizona Health Depariment., It is estimated that the
runeff carried by these ephemeral washes containg from 350 to 700 ppm
dissolved solidsg, composed primarily of calcium and magnesium carbonate-
bicarbonateZl with average suspended sediment concentrations around
20,000 pom.™

No wetlands are located in the watershed,

Plant and Animal Resources (Flora and Fauna)

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

The plains unit shrubs are creosote bush, mesquite, shrubby buck-
wheat, bursages, and white briitlebush, Cacti are the prickly pear
and cholla, Grasses include fluff grass, needlegrama, bush muhly, big
galleta, and six-weeks grama. The dominant plant species are creosote
bush and big gallieta in the flatter areas, with mesguite along the
washes. Generally, the range condition is fair with ground cover esti-
mated to be 16 percent.

Casandro and Sunset-Sunnycove washes provide good permanent habitat
for resident populations of small mammals and birds. Gambel quail,
mourning and white-winged dove, and non-game birds, along with Jack and
cottontail rabhits, ground squirrels and other small mammals provide a
small but easily zccessible wildlife resource for hunting and cbservation.

Sols Wash is somewhat less accessible, but because of its larger
area {approximately 20 times as large as the other three washes com-
bined), it contains a more significant wildlife resource. The habitat
is in pocorer condition than Casandro and Sunset-Sunnycove washes, due to
intensive grazing. The species of wildlife are the same as those found
on the other washes in the watershed, except that deer are found in the
upper reaches of this wash.

Several species of reptiles and amphibiane, including western
spadefoot toad, leopard frog, desert tortoise, mebra tailed lizard,
collared lizard, red racer, coachwhip snake, and western diamondback

rattlesnake, are found in the watershed,” There is no fisheries habitat
in the watershed, and no rare or endangered species of wildlife have

been identified in the watershed,

Economic Resources

The landownership within the Wickenburg Watevshed 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 Wickenburg and the Wickenburg 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,
All farmers have employment off the farm to supplement their incomes,
Most of this farm land is located on the Hassayampa River flood plain,
The land currently is used as pasture land to produce supplemenial feed
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for cattle and horses, The ranches are primarily involved in bteef pro-
duction, Three of the ranches are also considered dude ranches and
make a major coentribution to the economy of the area. The average size
of the ranches is 7,100 acres, although five ranches or portions of
ranches cover 74,000 acres., The average number of cattle grazing on
the rangeland is 1,100 head, Only one of the working ranches and two
cf the dude ranches enploy one and one-half man years or more of out-
side labor,

The private land in the upper reaches of the watershed ranges
from $350 to $80C per acre in value, Land values in and near Wickenburg
range from $1,000 to $1,500 per acre for land in the Fflood 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 Trom $8,000 to $16,000, while the homes along Sunset
Drive range in value from $15,000 to $25,000. Homes below the con-
fluence of Sunset and Sunnycove washes vary in value from $8,000 to
$80,000, with the average value of this reach being $20,000.

Transportation facilities within the watershed are good. Access
to markets is excellent because of the proximity to the Phoenix metro-
politan area., Limited railroad facilities in Wickenburg include service
tc and from California, Phoenix and northern Arizona. Private and
chartered air flights can be accommodated from the Wickenburg Municipal

Alrport.

Supplemental income is necegsary for those persons farming within
the watershed because of the amall acreages. Such sources of incone
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 paxrt
of the watershed within Yavapai County ie within the Cocopal Resource
Congervaticn and Development project area,

Recreational Resources

The existing recreational resources in the watershed include a
city park, swimming pool, and nine-hole golf course in Wickenburg, and
severa]l dude ranches which provide opportunities for horseback riding,
nature trail hikes, and other recreational facilitles. The watershed
does not contain any water-basged recreation developments. The nearest
water-based recreation area is Lake Pleasant, lccated approximately 50
miles east of Wickenburg. The Alamo Dam recreation area is located
approximately 70 miles west of Wickenburg.

iz




Archeological and Histcorical Hesources

Althcugh history plays an important pari in the tourist industry,
there are no historical sites in the watershed that are listed in the
National Register of Historic Places. Fileld investigations by the
Arizona Game and Fish Departmeni and the Bureau of Sport Fisheries and
Wildlife did not indicate any areasgs of value for sclentific investi-
gatlons in the watershed.

S0il, Water, and Plant Management Status

Very little change in land use has occurred 1n the watershed during
the last 10 years. The urban population has increased about 10 percent
with the additicnal land needed to provide living space for these people
being less than 50 acres., Much of this new develcpment has taken place
in the foothills 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 retiremen:t 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
susceptible to erosion and flood damage.

Eighteen of the 20 farm and ranch operators within the watershed
are cooperators with either the Triangle or Wickenburg Natural Resource
Congervation Digtrict and are managing 88 percent of the land in the
watershed, Six of the cooperators have basic conservation plans which
cover approximately 38 percent of the total watershed,

The land treatment installed during the last 10 years has con-
slsted of various measures and management przctices with the total in-
vestment amounting to $194,000, These investments included $94., 000 for
adequate livestock water on the rangeland. All measures in the bhasic
conservation plans for this purpose have been installed. About 75 per-
cent of other planned measures for rangeland improvement, such as proper
grazing, range seeding, deferred grazing and fencing have been installed
at an estimated cost of $37,000. About 74 percent of the planned
measures for pastureland have been installed at an estimated cost of

$63, 000,

In an attempt to properly distribute their livestock over the
range, most of the ranchers have stressed stock water more than erosion
control in their expenditures for land treatment in the past 10 years.
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WATER AND RELATED LAND RESQURCE PRCBLEMS

Iand and Water Management

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

Changes in vegetation types and amounts have been characterized by
a reduction of perennial grasses and desirable shrubs and an increase
in annual grasses and unpalatable shrubs, such as creosote bush, These
vegetative changes have increased the already large amount of bare soil
subject to accelerated erosion processes., Many areas of the watershed
have severe sheel and gully ercsion problems, The problems on about 500
acres are classified as critical in nature.

Improved management of the iand and the establishment of vegetation
through mechanical treatment is necessary in many areas to improve cover
conditions., ZEconomic return per acre on these desert lands is low,

Most of the ranchers cannot afford to spend large sums of money to treat
the land, f

The irrigated pasture land along the Hassayampa River is subject to
flooding by both the Hassayampa River and the washes in the watershed.
Most of these lands have nol been lreated intensively enough to assure
the maximum production possible with efficient use of water, dve %to the
flood hazard,

Direct Floodwater and Sediment Damages

Flocdwater damage occurs frequently in the watershed., During
periods of intense rainfall, primarily during summer thunderstorms,
sediment-laden floodwaters rush down the washes. Overland flooding
ccecurs when the flows exceed the limited capacities of the washes or
when sediment fills the channels.

Agricultural flood damage occurs at many locations on the rangeland
and cn most of the irrigated farm land in the watershed., It is esti-
mated that 15 acres of the 100 acres of pasture land in the watershed
are susceptible to flooding from the washes in the watershed. Ninety
acres, including the 15 acres mentioned above, are subject to flooding
by the Hassayampa River.?
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Overland flooding occurs along the Sunset-Sunnycove Wash and the
Casandro Wash about once every four years and along Sols Wash about
once every 10 years,

Sunset-Sunnycove Wash

The 100-year flood plain along Sunset-Sunnycove Wash includes 69
acres of land, A breakdown of this land shows 37 acres are developed
urban land, 10 acres are irrigated pastureland, 8 acres are channels,
and 14 acres are undeveloped urban land, of which 4 acres are projected
for future housing, All this land is within the city limits of
Wickenburg.

Seven floods have occurred along this wash 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-four-years event.
Storms which have occurred since 1965 have caused only minor damage.
The storm of August 5, 1955, estimated to be a once-in-five years storm,
put water to a depth of one foot inside two houses. Since that time,
several houses have been built in the flood plain, These houses will
be flooded by a recurrence of this event,

Streets become impassable during heavy rainstorms because of the
flowing water, Street erosicn and sediment deposition further restrict
trafTic aTter each flood passes., Annual street damage is expected.
Damage algo cccurs to utility lines and sewer lines, creating hazardous
health conditions.

The once-in-100-years floed {one percent chance event) will cause
floodwater damages of approximately $195,000 along this wash, Flood-
water will inundate approximately 75 of the 110 homes in the flood
plain, The other 35 homes in the flood plain will net have water
inside them, but water will be over the yards and arcund the foundations,

Casandro YWash

The 100-year flood plain along Casandro Wash includes 27 acres of
land. This includes 15 acres of developed urban land, 9 acres of un-
developed urban land with 5 of thess acres projected Tor future develop-
ment, and 3 acres of channels, All this land is within the city Iimits
of Wickenburg.

During heavy rainstorms, the residents of this area have the same
problems ag the residunts along Sunset-Sunnycove Wash in that the
streets act as channels and are impassable during the runoff period.
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The streets in the Casandro veach are for the most part unpaved, so
street erosion damage is a very commeh probilem. Every flow does some
damage to the streets.

Since 1949, nine flood flows have occurred along Casandro Wash.
Water and sewer lines have been broken, streets have been damaged, and
yards have been flooded,

The once-in-100-years flood will cause an estimated $26,000 flood-
water damage on this flood plain., Floodwater will get inside 22 of the
33 homes, Depths will vary frem 1 to 29 inches. The foundations and
contents of these houses, as well as the yards around the homes, will
be damaged.

The other 11 homes in the flood plzin will have water around them,
but not irside the houses, The average annual floodwater damages are
estimated to be $2,600,

Sols Wash

The 100-year flood plain along Sols Wash covers 86 acres of land,
This includes 39 acres of developed urban land, 28 acres of open land,
14 acres of channels, and 5 acres of irrigated pastureland, all within
the city limits of Wickenburg.

The flood of August 17, 1971, estimated to he a once-in-25-years
event, overtopped the north bank of the wash just downstream from the
Highway 89 bridge and flooded approximately 15 acreas, The land flooded
included the city park, houses, and yards., [our houses and several
vards were damaged by sediment deposition, The total damage caused by
the flood was estimated to be $6,200.

The 100-year flood will cause an estimated $67,000 of floodwater
damages on the Sols Wash flood plain., Floodwater will get inside
approximately 32 of the 45 houses on the flood plain to depths varying
from 3 to 13 inches. Water will surround the rest of the 45 houses
and approximately 40 trailer houvses located in the flood plain. The
average annual floodwater damages are estimated to be $3,000,.

Sediment damages during floods are high,  The types of damage
caused are the same as along the other washes, The magnitude of damages
is considerably higher because Sols Wash delivers approximately 100
times as much sediment to the Hassayampa River as that delivered by
Sunset-Sunnycove Wash or Casandro Wash,
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Indirect Floodwater and Sediment Damages

Indireet floodwater and sediment damages 1include, among other things,
the cost of emergency flood prevention measures, loss of production tine,
and expense of temporary relocation bhecause of the need to clean up
living quarters after flooding.

Emergency flood prevention measures include the patrol of potential
flood areas, the providing of assistance tc residents of the area being
flooded, and the rescuing of stranded motorists and vehicles. The loss
of producticn time results from the inconvenlence caused residents in
traveling to and from homes to businesses. The temporary relccation
costs include the costs of residents moving into motels, apartments, or
other temporary accommedations until their homes are cleaned up and re-
paired,

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

Plant and Animal Resource Problems

A.major problem 1n the watershed is the poor range condition,
egpecially in the upper reaches of Sols Wash., Many of the perennial
range grasses have been replaced by annuals, The ground cover has been
reduced and erosion is occurring., The decreased carrying capacity of
the range has caused economic hardships on ranchers in the area, The
poor range conditicn also causes increased competitlon for the limited
flood supplies between domestic animals and resident wildlife populations.

Water Quality Problems

It is estimated that presentiy about 60,000 tons of sediment are
delivered annually to the Hassayampa River by the watershed washes. 1In
terms of water quality, it is estimated that presently the watershed
waghes add on the average about 3,100 parts per million of sediment to
the Hassayampa River water, .

Floodwater also flcods septlc tanks, breaks sewer lines, and
pcllutes water wells, causing sanitary and health problems.

Economic-Social Problenms

The Wickenburg Watershed includes within its boundaries the com-
munities of Wickenburg and Congress, The economic base of Wickenburg
i1s tourism with some light industry starting in the area. Local
residents derive their incomes from employment in retall and service
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establishments oriented toward the tourist trade. Other residents have
come to Wickenburg to retire, Resldents affected face great financial
gtrain when flcodwaters damage theilr homes and property. Some
businesses are interrupted when time is needed to ¢lean up home damage.
Generzl interruption of daily activities is caused by flooding. Con-
stant tension also exists for residents living in a potential flcod
area, oome residents hesitate to make improvements on property because
of the possibility of flood damage.

ENVIRONMENTAL IMPACTS

Conservation Land Treatment

The sediment delivered by Sols Wash to the Hassayampa River will
be reduced by about 3,850 tons annually due to the land treatment
program, It is estimated that presently about 60,000 tons of sediment
is delivered annually to the Hassayampa River by the watershed washes,
The completion of the land treatment program will reduce the average
annual sediment delivered to 56,150 tons.

The installation of the waterspreader systems will result in
clearing some native vegetatlon during construction; but, by providing
more water to the area upsiream from the spreaders and around the end
of the spreaders, the overall effect should be to increase the vege-
tation on the land, Tt is estimated that for every acre of land cleared
to construct the sytems, increased wvegetation should occur on at least
three acres, This vegetation will be avallable for use by both wildlife
and livestock,

Structural Measures

The proposed structural program will substantially reduce flood-
water and sediment damsges to the Sunset-Sunnycove Wash evaluation
reach.,

Tt is estimated that under present conditions the peak flow ai the
Sunset-Sunnycove junction during the 100-year flood is 1,590 cfs, The
congtruction of the proposed works of improvement will reduce thal peak
flow to 690 cfs,

The construction of the two floodwater retarding structures will
reduce the area flooded by the 100-year flood frem 69 acres tc 10 acres.
Presently, 110 homes are located in the 69-zcre flood plain. Of these,
75 would have floodwater inside the house., Following construction of
the proposed structural program, only one house will gtili be subject to
flecodwater and sediment damage by water getting inside it during the
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100-year flood. Thig one home has a partially-completed floodproofing
wall built around it, and completion of this wall would protect the
home from the after-preject 100-year flood, The protection provided

by the floodwater retarding structures will prevent eight acres of irri-
gated pasture land from being flooded by Sunset-Sunnycove Wash flows,

A total of 10 acres of irrigated pasture land is presently subject to
flooding from these two washes. The eight acres 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 mentloned, are
presently being used as streets, yards, irrigated pasture, or channels,
The depth of flooding on these areas will be reduced 1.3 feet for the
100-year flood by the structures.

The longest that any water will be stored behind the structure
from one runoff event will be about 12 days. The use of buried pipe
Tor outlets will require disturbance of the area needed for instal-
lation of the pipe, mainly streets and existing channels, during the
construction period. After completion of constiruction the outlets will
not be noticeable throughout their entire length, except for the inlet
and outlet structures. Interruption of local traffic will result
during the installation of the pipes. About four acres of vegetatiocn,
mostly mesgquite, will be removed along the present channel by the
installation of the buried pipe outlets,

The constructlon of the twe floodwater retarding structures will
require the clearing of approximately 15 acres of land currently
occupied by mesquite, catclaw, palo verde, creosote bush and annual
grasses and forbs, The land cleared will be kept to the minimum needed
to construct the works of improvement and provide the needed borrow,

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

The investlgations made by Ariscna Game and Fish Department and
the Bureau of Sport Fisheries and Wildlife indicate that the construc-
tion of the structural program will not significantly affect the wild-
life resources of the watershed, No rare and endangered species were
identified in the arezs that will be disturbed by the project.

Nonstructural Measures

It is recommended that some nonstructural measures bhe used in
conjunction with the stzuctural and iand treatment measures proposed
in the project.
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Flood plain management and zoning will prevent flcodwater and
sediment damages from increasing. Development in the floeod-prone
area will be discouraged and priority will be given 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 re-
duce damages to existing developments., These measures, coupled with
flood insurance, would reduce the financlal impact of a major flood on
the residents in this study area.

Fconomic and Social

The construction of the project will relieve the current atmosphere
of tension that exists during z rainstorm for the people living on the
Flood plain, They will be able to commute and keep their utilities in
operation., While some damages will still occur, they will be limited
in extent,

It is not expected that anycne will need to be relocated due to
installation of the project,

During construction some dust can be expected from the sites, and
the disturbed areas will be subject to more erosion than if they were
left in their natural state. After construction the disturbed areas
will be revegetated including the sarth structures. Until the vege-
tation gets established on the earth structures, an unvegetated fill
w11l be visible at the Sunset site from many homes in the area,

The land needed for the floodwater and sediment pools and the
detention dams will require the commitment of 16 acres at the Sunset
gite and 25 acres at the Sunnycove site, OCf course, this land will not
be available for other types of develepment., The land in the temporary
peol areas will recelve additional soil moisture.

The temporary storage areas behind the Sunset-Sunnycove structures
will remain undeveloped. As Wickenburg continues to urbanize, these un-
developed areas will have increasing importance in supporting small
gane and songblrd populations within the city.

Tt is estimated that $70,000 will be spent in the town of Wicken-
burg during installation of the structures by the construction company
and its employees.

Appendix B gives a summary of annual project cosgts, benefits, and
henefit-cost raticon,
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FAVORABLE ENVIRONMENTAL EFFECTS

The land treatment measures will lncreagse vegetative cover and
improve overall range conditions., These measures are planned to benefit
both livestock and wildlife, The land treatmeni measures will also
reduce erosion on the upper reaches of the watershed, which in turn will
help control water pollution from sediment. ' :

The two flood control structures located on Sunnycove and Sunset
washes will protect 110 residences from floodwater and sediment damage,

The temporary water storage that will occur behind the structures
after each heavy rainfall will cause increasged 5011 moisture in the
submerged areas behind the structures.

The 41 acres behind the structures that are subject to flooding
will remain undeveloped. Since this land is located near or within the
Wickenburg city limits, it will create islands of vegetative cover and
open space within the city that should be able to support limilted wild-
life populations,

During the construction phase of the waterghed project, it 1is
estimated that the contractor and hls crew will spend $70,000 in the
town of Wickenburg.

ADVERSE ENVIRONMENTAL EFFECTS WHICH CANNOT BE AVOIDED

Vegetation and wildlife will be removed from ébout 15 acres of land
due to construction of the two flopd retarding structures 'and instal-
lation of the pipeline from the structures to the Hassayampa River,

Approximately 41 acres of land, of which 10 acres are in the
existing flood plain, will be removed from possible future development
due to the construction of the two flood retarding structures and the
flood pool behind each one.

There will be some unavoldable noise and dust pollution during the
construction phase of ithe project. This will he more noticeable due to
the proximity of housing to the construction sites.

Several houses and businéess establishments in the area of the
Sunset structure will have a view of the structure and sediment pool.
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ALTERNATIVES

Sites located higher in the watershed were checked. Because of
the nature of the high intensity, convective storms which are small in
areal extent, it was desirable to locate the structures as near the
residential areas as possible tc assure protection, It would be
necessary to combine channel improvement downstream with the upstream
reservoirs to provide the 100-year storm level of protection in the
residential area, DBecause better wildlife habitat exists upstream from
the proposed sites, the total environmental disruptlon would be greater
with the upstream sites and channel improvement below,

The alternative of depressing Sylvan Read so that it would serve
as a floodway was considered, While such a flocdway could be con-
structed, it would result in major changes in the streets, utilities,
yards, and driveways and would degrade the esthetics of this well-kept
residential area. Serilous interruptions to traffic would continue to
occur, :

An alternative was considered which would use flood insurance to
reduce the economic impact of flooding on owners of existing develop-
ments; and flood plain management, including elevated floors, in the
homes in any new developments. Although this alternative would provide
protection for new developments, it would not prevent damages from
occurring to present developments including streets, sewers and other
utilities. Traffic would still be disrupted. Flood insurance would
reduce the local financial hurden caused by the floods.

Using only land treatment measures for flood protection was evalu-
ated as an alternative., These studies showed that in this climatic
area adequate amounts of vegetative and structural land treatment
measures {waterspreaders, etc.) could not be installed and maintained
to prevent flooding.

If no project is installed, there will be continued damage %o
streets, yards, and homes. FEccnomic growth in the area below the pro-
posed structures will continue to be inhibited and there would be
further health and sediment problems. Without the project, it is esti-
mated that $14,450 in average net benefits will be foregone.

SHORT-TERM VS. LONG-TERM USE OF RESOURCES

Most of the land below the structures is in residential use. The
area above the structures is rural and range land that is being urbanized
at a fairly slcew rate, This trend is expected to continue.
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The structures in this project will supply an immediate sgolution
to flooding problems on two washes. The land treatment measures along
with good zoning will supply a long-term solutilon which will be in
effect before the designed life of the structures is over.

During construction the borrow areas will be located within the
fleod pool so that the holding capacity will be increzsed and dis-
ruption of the surrounding environment will be kept to a minimum,

After construction is completed, it should take from two to five years
for the vegetative plantings to become established ard the construction
sites to become stabilized.

The project is compatible with the projected leng-term uses of the
land in the watershed, except for the areas occupied by the structures
and flood pools. These areas would probably be urbanized if the land
use was not restricted. .

The structures will still be effective, after their designed life
of 100 years, in protecting land and resource investments, After the
structures are no longer effective, there should be no nonstatutory
limitations to the use of the structure sites that are not present at
this time.

Within the Gila Subregilon of the Lower Colorado Water Resource
Region there are two completed P.L, 566 watersheds, $even are in the
congtruction phase and 22 applications have been accepted as of
Janvary 1972,

Of all these P.L. 566 projects, only one, the Buckeye Watershed,
which is in the construction phase, will have an effect on the Hassayampa
River drainage, The proposed Buckeye structures will discharge into the
Hassayampa River about 40 miles below the proposed outlet for the
Wickenburg structures. These two P.L. 566 watersheds should have no
cumulative effect on either the Hassayampa or Gila rivers., No P.L. 566
projecta in the Gila Subregion have been identified that have permanent
water storage; consequently, theilr cumulative effect on the Gila River
ghould be minimal,

IRREVERSIBIE AND IRRETRIEVABLE COMMITMENTS OF RESQURCES

Resources committed by this project include the land occupied by
the structures and flood pools (this land is only partially committed as
it 1s available for limited uge such as grazing or wildlife), the
materials and energy used in construction, and the materials permanently
comnitted to the siructures and pipeline.
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The project will commit about 41 acres of land, of which 10 acres
are in the existing flood plain, to the construction of the structural
works and for the flood pool. This wlll not interfere with the use of
this land for range, wildlife, or open space, but will prevent its
being put to more intenslve use,

Construction activities will commit such resources as money, man-
power, equipment depreciation and fuel, '

Nothing will prevent essentially all of the materizl and land
resources involved in this project from belng retrieved., The structures
could be removed and the land restored to close to present conditicns if
go desired.

CONSULTATION AND REVIEW WITH APPROPRIATE AGENCIES AND OTHERS

The applicaticn for assistance for this project was submitted to
and approved by the Governor of Arizona, The plan was developed in con-
sultation with federal, state and local agenciles, and groups expressing
interest. Numerous coordination meetings were held and contracts made
during plan development. During preparation of the draft work plan,
open public meetings were held in the town of Wickenburg, one on
April 17, 1972, and another on October 16, 1972, At these meetings all
interested parties were invited to present their views, At least one
additional public meeting will be held prior to approval of the com-
pleted plan. The work plan is being prepared in consideration of such
comments and recommendaticng as were provided by federal, state and
local agencies and interested groups and individuals.

The following federal and state agencies will be asked to review
and comment on the work plan:

Department of the Army

Department of Commerce

Department of Health, Education, and Welfare
Department c¢f the Interior

Department of Transportation

Environmental Protection Agency

Advisory Council on Historic Preservation
Federal Power Commission

Govexrnor of Arizona (or designated state agency)
Arizona Archeological Center

Arizona Highway Department

University of Arigona

Arizona Water Commission

State Land Department
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Department of Economic Planning and Development

Arizona Department of Health

Arigona State Farks

Arigzona Game and Fish Department .

The following organizations and groups will be asked for comments:

Arizona Conservation Couneil
Advisory Commission on Arizona Environment
Audubon Soclety
® Arizona Wildlife Federation g
Earthline Bulletin
Sierra Club
Maricopa County Parks Department
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APPENDIX B

‘COMPARISON OF BENEFITS AND COSTS FOR STRUCTURAL MEASURES

Wickenburg Watershed, Arizona

(Dollars)

Average Annual Benefits Average Benefit
Damage —/ Annualj/ Cost
Evaluation Unit Reduction Tetal Costs Ratio
Floodwater Retarding
Structures and
OQutlet Pipelines 35,570 35,570 19,630 1,8:1.0
Project Administration  xxx KEX 1,490 XXX
2/
GRAND TOTAL 35,570 35,570 21,120 1.7:1.0 J

1/ Price Base - 1972

2/ In addition, it is estimated that land treatment measures will

provide flood damage reduction benefits of $180 annually on

Sunset-Sunnycove Wagh,

3/ From Table 4 of Draft Work Plan
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