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I%T"” IED WORK PLAN
WILLIAMS DLER WATERSHED

Maricopa and

Counties, Arizona

Japuary 1963
January 19563
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The watershed is located in eastern Maricopa and northwestern Pinal
e Williams~Chandler Watershed heads in the
1d drains onto a wide alluvial fan on which
been established, Lying east of Chandler
ix, the £lood plain includes a large
nd which is some of the most highly
hlso within the watershed are the
f Higley, part of the City of
Chandler, the Loo~cve yvation District Canal, the Eastern
and Consolidated East Branch Ca: L system of the Salt River Project,
and the oOLuh°”n Pacific

Counties, Arizona, The
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and about 2J miles east
acreage of cultivated i
productive farm land i
Williams Airx Force Base,
LT

The total water
cultivated £

remaining 61 pe:
watershed is in privat
per cent is Federa

Tonto National F
and two per cent

This watershed is one of three for which the sponsoring local organiza-
tions have requested concurrent planning because part of the flood
problem area is affected by all three watersheds. The northernmost
watershed is ‘‘Buckhorn-Mesa'’, the central watershed is "Apache Junction-
Gilbert"”, and the southern watershed is “Williams~Chandlex.” The
relationship of the three watersheds is shown in Figure 1 - Watershe

Location lap.

§'st_j ing O"ﬁanvﬂﬂtwons

1 Control District of Maricopa

County, the Board County, the Queen Creek Soil
Conservation Dist: ! . opa Soil Comservation District,
h technical assistance furnish v the United States Soil Consexrva-
tion Service,

This work plan w

-t

High intensity July, August, and Sep tember,
and long gentle s, result in destructive floods.
Floodwaters resulting £from t torms inundate the rich ir;ig ted farm
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irrigated farm land above the Roosevelt Vater Conservation District
Canal, These floodwaters back up behind the Roosevelt Water Conserva-
tion District Canal and overflow into the canal in such volume as to
cause breaks in the canal banks, Floodwaters then pour over high
valued farm land and into the Salt River Project's canal system where
further damage occurs., Historically, the area has been affected by
floodwaters on the average of once every two and one~half years,

Flood flows throughout the area are complex in that runoff from the
Apache Junction-Gilbert Watershed to the north enter and combine with
flood flows from the Williams-Chandler Watershed. Floodwaters
originating in the Queen Creek drainage area that exceed the capacity
of the channel overflow and intermingle with floodwaters in this
watershed.

Works of Improvement to be Installed

The project includes both land treatment and structural works of
improvement, The land treatment measures reduce runoff and erosion
and increase infiltration rates and the waterholding capacities of the
soil, Measures to be installed on the cultivated land include crop
residue use, conservation cropping systems, irrigation water manage-
ment, cover and green manure crops, 'rough tillage,"” land leveling,
irrigation pipelines, field ditches, and ditch lining.

To reduce floodwater and sediment damages two f£loodwater retarding
structures and 2,2 miles of floodway will be installed, Provisions
will be made to divert floodwaters from the floodway into a main
irrigation canal for irrigation use. (See Figure 5)

A 57 per cent reduction in floodwater and sediment damages will be
afforded the flood plain as a result of installing this project. It
will eliminate all damages from floodwaters originating above the
structures up to and including the one per cent event (the 100-year
flood) and reduce damages from floods greater than the one per cent
event, Additional irrigation water will be made available by the
installation of agricultural water management features, The project
will be installed during a four-year period.

Project costs of $6,156,070 will be borne by P.L., 566 and other funds
as follows:

. P,L, 566 Funds _ Other Funds Total
Land Treatment leasures 23,610 1/ 1,557,560 1,581,170
Structural Measures -
Flood Prevention 3,733,400 831,400 4,564,800
Irrigation 6,150 3,950 10,100
TOTAL 3,763,160 2,392,910 6,156,070

1/ Technical assistance only,




mpared to Average Annual Costs

Average Annual I

the structural measures,
Average annual cost of
The ratio of average
6 to 1,0,

Total average annual bene
as proposed in this work

tructural measures is e
annual benefits to averag

Arrangements for Imstallation, Oneration and Maintenance

-

land treatment measures will be applied and maintai
cooperating with the Queen Creek and East llaricopa
Districts,

ned by farmers
Soil Consexrvation

All structural lled, operated, and maintained
by the Flood Control Distr ricopa County. Average annual cost
of operation and maintenance is estimated at $23,700. The Flood
Control District of lh:icoae Couuuv has a=thcr-ty under State law to
construct, operate, and maintain works of improvement.

Cperation and mai”teﬁapce agreenents will be executed between the

Flood Control District of icopa County and the Soil Conservation
Service prior to issuing invitations to bid for each comstruction unit.
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DESCRIPTION OF THE WATERSHED

Location

rn Maricopa and northern ?lnaT
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are state owned, 11,662 acres are Federal 50 ¢
Reserve, 6,662 acres Tonto National Forest, and 3,
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status are shown in Figure 4),
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Land Resource Units

to describe the soil, cover,
Resource units delineated in the

Land resour
topography, geology
watershed include the
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The elevation ranges from 1220 feet at the western watershed boundary
to 5100 feet in the Supevst jountains in the northeastern portion
tershed., The general slope is to the southwest. The
is tabulation of average slope variations in the resource
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units:

Resource Unit Per Cent Slope
llountains 15 = vertical
Vailey Slopes 1 -3

Valley less than 1

Mountains are »OVDOQGG

of igneous and metamorphic g most common being Tertiary
dacite, Other rocks present in min amounits are Pre-Cambrian g ite,
1
1

schist, quartzite, and
alluvial slopes extend

ran
of Tertiary andesite, Gentle
V \ SlO
in places are underlain at shs 7 depth by rock surfaces,

the mountains. The upper

0il conditions differ considerably in the wat
description of the soils by 1 t

Mountains = Soils are generally very shallow to shallow stony gravelly
loams and sandy loams. Up to 40 per cent of the area is rock outcrop.
Valley Slcpes = Soils are mode ately deep on alluvium derived from a

variety of rocks The top s sually have a loam or gravelly loam

1d underlain by a strongly

Valley - Soils are deep, medium textured, weak to strongly developed
from alluvium derived from a variety of rocks,




‘ Vegetation and Range Condition

Mountains = The vegetation is mainly shrubs with a light overstory of
trees. During wet years there is a fair growth of annual grass and

= weed species, Perennial grasses are lacking., The shrub species are
burr sage, cacti, creosote, and shrubby buckvheat with an overstory of
paloverde, Range condition is pcor,.
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Valley Slopes ~ Vegetation consists oZ shrubs with a light overstory of
trees, In wet years there is a fairly dense cover of annual grass and
weed species. Perennial grasses and forbs are lacking. The shrub
species are chiefly burr sage, creosote, and cacti., The overstory is
composed of paloverde and ironwood, Range condition is poor.

Valley - liost of this area is under cultivation, Crops grown are cotton,
alfalfa, grain sorghums, small grains, and truck crops. Vegetation on
the uncultivated area is shrubt with a light overstory of trees., In wet
years there is a heavy cover of annual weed and grass species,

Perennial grasses are lacking., The shrub species are creosote bush and
burr sage with an overstory of mesquite, Range condition is poor.
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Stream Channels

There are no peremnial streams in the watershed, Channels in the
mountains are well defined but most of them meander and disappear when
they reach the valley slopes, Those which are well defined through the

. valley slopes spread out on the vall ey floor, Where floodwaters are
concentrated on the valley floor, gullies with active head cuts are
£ 3
formed,

Climate

The climate of the watershed varies from arid on the irrigated land in
the western portion of the watershed to semi-arid in the mountainous
country in the eastern portion of the watershed.

The Weather Bureau station data from Mesa and Superior is typical of
the western and eastern portions of the watershed. The mean annual
precipitation varies from eight inches at lesa to 17 inches at Superior,
The summer months of July, August, and September account for 35 per
cent of the average annual precipitation and the winter months in
December, January, and February account for 33 per cent of the annual
precipitation,




Following are mean monthly precipitation values for the Mesa and Superior

. stations:

Precipitation (inches)

Month Hestern Eastern

5 (Mesa Station) (Superior Station)
January - 93 1.87
February .02 1.85

: March s 1.83
April .38 94
May 14 +32
June L2 29
July .96 2.14
August 1.19 2,55
September W77 1.41
October «39 102
llovember .00 1.3%
December 93 1,96

During the summer months, short duration thunderstorms may occur in late
afternoon or early evening. These storms are associated with moist
tropical air that originates in the Gulf of lMexico. The largest daily
precipitation occurred at Superior in March 1954 and amounted to 3.060

inches,

The severe thunderstorms are associated with tropical disturbances
originating in the Pacific Ocean off the west coast of Mexico, causing

. precipitation that would normally fall in an average year to fall
within a period of six hours to two days.

Temperature Data - Degrees Fahrenheit

Mesa Station Superior Station
Mean annual G3 69
Mean January 50 53
Mean July 83 86
Highest recorded 119 (July 1907) 111 (July 1958)
Lowest recorded 15 (January 1950) 25 (Feb, 1955)
Daytime Humidity Data - Per Cent
Mesa Station Superior Station
Mean annual 30 39
Mean June 17 25
. Mean December 44 49

In the late spring and early summer the temperature normally varies about
20° F, between daybreak and early afternoon. Snow has occurred only

once in Mesa's 59 years of record and this was in January 1937. There
are on the average 332 frost-free days per year with temperatures reach=
ing 26° F, or lower only five days a year.




A second season of moderately heavy precipitation occurs during the
winter months, This precipitation originates from the Pacific Ocean
causing widespread gentle showers, which may continue intermittently for
several days.

Water Resources

Water resources originate from three sources: (1) impounded water from
the Salt River system of dams located outside the watershed boundaries,
(2) underground water which is pumped only when surface supplies are
deficient, and (3) runoff from precipitation within the watershed. The
total amount of water used each year on the irrigated land remains
approximately the same; however, the amount of water used from each
source may vary year to year depending on the availability of water from
the other sources.

Runoff water from precipitation within the watershed supplies a small
fraction of the amount of water needed for the irrigated area. This is
obtained by the installation of flood gates in the Roosevelt Water
Conservation District Canal banks; however, because of the nature of
the uncontrolled flow, most of this floodwater has to be diverted south
to Queen Creek above and adjacent to the banks of the Roosevelt Water
Conservation District Canal in a floodway constructed for this purpose.

Surface water is brought to the irrigated lands from reservoirs located

on the Salt River, north and east of the watershed. The Salt River

system of dams has an impoundment capacity of 2,000,000 acre-feet of

water. Surface water for the irrigated area is delivered by three

canals, the Roosevelt Water Conservation District, Eastern, and Consoli-
dated East Branch, which traverse the watershed in a north-south direction,
Surface water from the Salt River system of dams is augmented by pump
water on the irrigated farm land below the Roosevelt Water Conservation
District Canal,

Underground supplies are available at depths ranging from 160 to 400 feet.
However, the underground water level is dropping approximately eight feet
a year as pumpage exceeds replenishment from surface sources., The
irrigated farm land above the Roosevelt Water Conservation District Canal
is irrigated entirely by pump water from underground supplies.

There are no reservoirs in the watershed vhere surface waters are im-
pounded for irrigation use. There are a few small stockwater ponds
which have a negligible effect on surface runoff.

Queen Creek, an intermittent desert stream, is the southermmost boundary
of the watershed, The surface runoff from the Queen Creek drainage basin
at times overflows the channel banks and intermingles with floodwaters
from the watershed,




Economic Data

The estimated population of the Williams-Chandler Watershed is 10,300.
This does not include the many military and civilian personnel working
at the Williams Air Force Base located nine miles east of the Town of
Chandler. Two other towns, Higley, located seven miles east of Chandler,
and Queen Creek, located three miles southeast of Williams Air Force
Base, are located within the watershed. Migratory workers increase the
area's population during the peak harvest seasons.

Population growth is and has been expanding over the past years as
additional land areas become available for subdivision purposes.

The economy of the watershed is based primarily on the agricultural-
services trade enterprise. Agriculture is well established and highly
developed. Farmers obtain water through the Salt River Project,
Roosevelt Water Conservation District and by private wells to irrigate
the 55,790 acres of cultivated land in the watershed., The value of this
farm land is estimated to be $74,200,000. Two high valued crops, cotton
and vegetables, are grown on 30,130 acres. Alfalfa, grain sorghum and
barley comprise the remaining 25,560 acres. These crops are grown on
approximately 195 farms having an average size of 285 acres. The
composite weighted gross income per acre realized from these crops is
estimated to be $360.

There are a number of cotton gin companies providing ginning services to
the cotton growers. A number of good size livestock feed lots supplement
the crop-pasture segment of the agricultural economy.

The Superstition Mountain area attracts many winter tourists, adding
considerably to the economy of the watershed.

Transportation facilities are considered adequate at this time. Arizona
Highway 87-93 traverses the extreme western edge of the watershed through
the Town of Chandler to the City of Mesa, Iumerous other state and
county roads serve the area's population. The main line of the Southern
Pacific Railroad between Tucson and Phoenix parallels the west boundary
of the watershed. A branch line of the Southern Pacific Railroad runs
through the eastern segment of the cultivated area through Gilbert, by
the Town of Queen Creek, and within close proximity of Williams Air

Force Base,

TATERSHED PROBLEMS

Floodwater Damages

Historical records indicate that from 1910 to 1960, 33 floods have, in
varying degrees, damaged agricultural lands, residences, retail-commercial
property, roads, highvays, irrigation canals, the Southern Pacific




Railroad, Williams Air Force Base, and other physical features of the
watershed. During this period 21 floods have occurred in the summer
months and 12 during the winter nths., Runoff from heavy rains in the
years 1926, 1930, 1941, 1943, 1945, 1954, and 1959 caused particularly
serious damage.

moe
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Land owners, both agricultural and non-agricultural, have over the past
years attempted to reduce the frequency of floodwater damages by
constructing flood dikes. Some ten miles of on-farm dikes to divert
floodwaters have been constructed in the farm area east of the Roosevelt
Water Conservation District Canal, The farm dikes have to a very
limited degree protected the cultivated lands of the area. Flood

flows of any magnitude breach these dikes and flow in a south-southwest
direction. Williams Air Force Base was subject to floodwater inundations
prior to the construction of four miles of a channel and dike around

the perimeter of the base and other flood features in 1957-58. The
approximate cost of these works was $275,000, UWhile they provide for
complete protection up to the one per cent event, inundation of the
access roads to the base results in losses of upwards to $50,000 per day
due to the inability of the many civilian and military personnel to
enter the base. Of more importance is the possible threat to the
nation's and area's security.

Flood flows in this area east of the Roosevelt Water Conservation District
Canal during the August 18 and 19, 1954 flood inundated 4,490 acres of
cultivated land, breached the Southern Pacific Railroad and points along
the track and built up behind the Roosevelt liater Conservation District
Canal and eventually broke through the canal at its confluence with the
railroad track. This storm is of the magnitude of one occurring once
every 1/ years., The canal was domaged for a length of six miles to the
south of tne canal and the railroad. The flood situation in the areas
east of the canal and west of the canal was further aggravated by flood
flows from the Apache Junction-Gilbert Watershed. The two flows
continued in a south=-southwest direction and inundated an additional
11,580 acres of cultivated land. Floodwaters from greater events than
this 1954 flood have reached as £ west as the City of Chandler and

ar
have inundated 20,3230 acres of cultivated land within the watershed.

Floodvater damages, as a result of the 1954 flood, seriously affected
the economy of the watershed. Damage to the cultivated areas valued

at $21,373,000 was extensive. Loss of cotton on the 7,715 acres of
cotton land inundated amounted to 5,400 bales, or a gross loss of
$675,000. The cotton seed rendered unusable from this cotton amounted
to 1,750,000 pounds, or a gross loss of $56,000, Cotton farmers in this
area are still feeling the effects of this loss. ot only did this
represent a considerable loss to the farmers themselves, it represented
a serious loss to the ginning companies and other agricultural service-
trade facilities in the area, Cotton quality as a result of this flood
was lowered., Ginning costs were higher as a result of flood debris on
the bolls,




The estimated gross loss to alfalfa hay as a result of this flood,
amounted to $313,150. The tounage of alfalfa lost amounted to an
estimated 14,000 tons. This was a cal loss of feed to the number
of large dry lot livestock operators within the watershed. This loss

alfalfa tonnage was equivalent the production of 408,000 to
580,000 pounds of live weight beef based on a roughage feed.

1))

Flood damages to the 5380 acres of vegetable crops in the watershed
amounted to a gross loss of $435,000. This loss consisted of damages
suffered mainly to the melon and fall lettuce crops. The majority of
these crops were plowed under.

The total evaluated floodwater damage to crops and pasture as a result
of this 1954 flood is estimated to be $1,038,000,

Residential and retail-commercial property experienced flood flows of
from six inches to three feet as result of runoff from the 1954 event.
These properties are well scattered throughout the flood plain and for
the most part are residences of farmers. Damages to the residences
and stores include loss of furnishings, repair of tile and wood floors,
and repair of landscaping. Thirty-seven miles of county and state
maintained roads were heavily scoured and washed. Transportation on
these roads was practically nil for two to three days after the flood.
Many watershed residents were stranded in their homes while repairs were
being made. The total damages to residences, retail-commercial stores
and roads within the watershed, as a result of the 1954 storm, amounted
to $36,000,

The flood plain area is experiencing a substantial development process,
This development is taking place f r the most part in the desert land
east of the Roosevelt Water Conservation District Canal quite close to
the Williams Air Force Dase, Floodwater damages to these potential
developments some 15 to 20 years hence, if a storm of the magnitude of
the 1954 event were to recur, would amount to an estimated $314,000.
This includes the damages that would be sustained to roads as they
increase with increased development.

(D

Total floodwater damages estimated for the watershed as a result of the
1954 storm amounted to $1 ,074,000. Potentially these damages could
amount to $1,350,000 as urbanization takes place on the flood plain.

The potential floodwater and sediment damage in the watershed in the
case of a one per cent event (an event which would occur once in 100
years) could amount to an estimated $2,000,000. Similarly a storm of
the magnitude of occurring once every ten years could cause an estimated
$990,000 damage under present flood plain conditions. The watershed
economy could be set back an estimated $462,000 gross from damage to
cotton alone from a storm of this magnitude.
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In addition to direct losses within the watershed, there are considerable
indirect effects suffered as a result of flood flows. Rail traffic

along the Southern Pacific Railroad is delayed as waters threaten to
breach the tracks. Considerable loss of time is experienced to laborers
involved in harvesting the variety of crops grown in the flood plain,
This is especially true in the case of vegetables which are almost
entirely harvested by hand., Cotton gins serving the area suffer loss

of income and disruption of scheduling as a result of floods.

Flood damages to this intensive agricultural producing area are a
continual drain on the economy of the watershed. They have hindered
land treatment application within the watershed and have indirectly
affected all agricultural connected services and trades inside and
outside of the watershed,

Sediment Damage

Deposition of sediment on the cultivated fields within the flood plain
from the 1954 storm was estimated at $296,000, Farmers were faced with
the task of releveling fields covered by heavy depositions of sediment.
Clean-out of on-farm irrigation ditches and private wells serving both
agricultural and non-agricultural interests was necessary. These type
damages had a serious effect on the efficiency of applying irrigation
water. Alfalfa fields were "smothered out” as a result of sediment
deposition, These sediment damages increased in magnitude as the flood
flows broke on-farm dikes and br cach the floodway of the Roosevelt
Water Conservation District C

anal,
Clean-out of silt deposits in homes and stores presentnd a formidable
task. Carpets were ruined. Normal sanitation conditi were disrupted.
Scraping of roads for easy access was another type of seulmedt damage

encountered. These conditions will steadily become worse as urbanization
of the flood plain area takes place.

Erosion Damages

After the 1954 event, farmers were required to haul in fill material to
replace soil which was scoured out. This damage occurred most frequ iently
where flows broke through on farm: dikes and floodways. Again the need

to maintain proper irrigation grades on cultivated fields was the prime
concern in immediate restoration. This scour damage amounted to an
estimated $13,500 in 1954,

Problems Relating to VWater Management

Irrigation water to supply the cultivated farm land west of the

Roosevelt Water Conservation District Canal is supplied through the
facilities of the Roosevelt Water Conservation District and Salt River
Project. The source of this supply is from surface water as diverted

from the Salt River system and a series of wells along the main irrigation

=31




canals, A third but very undependable source is from the capturing of
flood flows as they occur and enter the canals through gates installed
in the canals, This source is presently used to augment the surface
supply and reduce the overdraft of the underground supply. This method
has a number of undesirable features, The flood flows upon entering
the canals contain sediment and at present no measures are constructed
to desilt this water, Capacity of the canals are then lowered and
higher maintenance costs are encountered, These flows usually scour
and damage the canals at the gates upon entrance into the canals,

A

Canal supply the majority of irrigation water,

~

Since surface supp
Conservation Distr
The problem of augmenting these well supplies through the use of clean,
controlled flood flows when available is of concern to the local
sponsoring organization for a sustained agricultural production.

ies are short, the wells along the Roosevelt Water
-

o

The Queen Creek and East Maricopa Soil Conservation Distvicts have
assisted farmers in the f£lood plain in constructing, operating and

maintaining measures considered essential in the efficient use of

1rr1°a ion water,

PROJECTS OF OTHER AGENCIES

Three major canal systems cross the watershed from north to south, Two
of these systems aLe operated and maintained by the Salt River Project,
The other system is operated and maintained by the Roosevelt VWater
Conservation Districh. All three of the canal systems will be benefited
as a result of the structural measures proposed herein,

The Bureau of Reclamation has developed nreliminary plans for the

proposed Central Arizona Project, The proposed Salt~Gila Aqueduct of

the Central Arizona P“o*ect will traverse the watershed in a north-south
i

direction approximately seven miles east of the Roosevelt Water Conser-
vation District Canal and will be complemented by the st?uﬂtural works
of improvement proposed in this p Considerable savings will be
afforded the ?QLeQuCL in providir ood protection and dralnaae. The

ion has concurred in the formula-
n this work plan,

local office of the Bureau of
tion of structural measures out

Taly

The Whitlow Dam, loca
was constructed in 19
structure will reduce LIO
adjacent to Queen Creel,

ueen Creek five miles east of the watershed,
o S, Army Corps of Engineers, This
¢ peaks that could £lood the watershed

Four miles of channel and dike have been constructed by the U, S. Army
Corps of Engineers around the perimeter of Williams Air Force Base to
protect the base from flood damages, These existing worlks and the
Whitlow Dam will eliminate serious floodwater daﬂages to the Air Base
proper up to and including the one per cent event,




BASIS FOR PROJECT FORMULATION

The project objectives of the local people are to: (1) eliminate or
reduce floodwater and sediment damages to the highly productive irrigated
lands, farm property, roads, and utilities; (2) protect the existing

Salt River Project and Roosevelt Water Comservation District's Canals

and on-farm irrigation facilities; (3) reduce flood plain scour and
erosion; (4) afford protection to urban and industrial areas and land
suitable for future development to such use, and (5) make use of flood
flows for agricultural purposes.

The land treatment measures, as proposed in this plan, will meet a portion
of the above objectives by reducing runoff and erosion and increasing

the infiltration rates and waterholding capacities of the soils. In
determining the magnitude of land treatment program to be applied,
emphasis was placed on selecting measures vhich would meet program
objectives and which would fit the needs and agricultural conditions

found on the flood plain,

Because of the complex and inter-related conditions that exist within

the three watershed areas, the formulation of floodwater retarding
structures placed in series with one common outlet to a safe disposal
point was more economical than other formulations considered and afforded
a high level of pfotection to the overall watershed:areas. -Works. of
improvement proposed on the Roosevelt Water Conservation District flood-
wvay provided sufficient incremental benefits over incremental costs for
the one per cent event for inclusion in this plan., (See Figure 5)

The planned measures will provide for the retardation of runoff up to
and including the 100-year storm.

Consideration was given to release of floodwaters to Queen Creek
immediately south of the Rittenhouse floodwater retarding structure,
This not only included the volume of water from the Vineyard Road and
Rittenhouse structures, but also the detention volume of the Powerline
structure in the Apache Junction-Gilbert Watershed., It was determined
that serious channel stability problems in Queen Creek would occur as a
result of the release of these floodwaters. The cost of stabilizing
Queen Creek would be in excess of the cost of the floodway proposed.
Further details concerning this alternate study are discussed in the
Investigations and Analyses section of this plan.

An alternate study included a longer release time (30 days) from the
Powerline, Vineyard Road, and Rittenhouse floodwater retarding structures.
This study proved that additional embankment costs exceeded the floodway
costs. Another alternate study which would dispose of floodwaters into

a groundwater recharge system showed that the total cost exceeded those
of the planned floodway.

.3




Consideration was given to storage of surface runoff for irrigation use.
This was determined to be unfeasible for tuwo reasons: (1) the lack of

suitable storage sites because of foundation and topographic conditions,
and (2) the erratic occurrence of surface runoff which could be stored.

substantial portion of the irrigation water supply in the watershed
is pumped from deep wells, so this part of the water supply is subject
to rapid control, At such times as surface water from floods is
available, even though highly erratic in occurrence, it can be bene-
ficially used on the agricultural land by manipulation of the pumped
supply. This will, in turn, help to reduce the overdraft on the under-
ground supply.

In the selection of sites for floodwater retarding structures, a primary
consideration was given to locations that would give the maximum degree
of protection to flood plain developments in place or to be installed.
This dictated a 10c;;10n higher on the watershed than the upper edge

of the developed area, After determination of the approximate size of
the area needed for future expansion, structure locations were made

from a study of topographic and geologic conditions, comparative costs,
and other related factors.

-
1l

Formulation of the project has been based on the principle of accomplish-
ing the sponsoring groups' flood prevention and irrigation objectives
in such a manner as to achieve maximum net project benefits within the
limitation of Soil Conservation Service standards and policies. Alternate
plans have been compared, involving kinds of structures and degrees of
protection. The selections have been made that "avo tHn maximum net
benefits without regard to relative Federal and non-Federal costs. Flood-
way construction on the Tﬁsicrn and Consolidated East Branch Canals of
the Salt River Project proved unfeasible.
The proposed measures will provide to local residents an acceptable
degree of protection. Watershed residents will be able to make better
use of their available resources without fear of seriously damaging
oods. Urbanized growth will be sustained., Property values will
increase through reduction in floodwater problems. Use of flood flows
for irrigation purposes will be made possible.

WORXS OF IMPROVEMENT TO BE TIISTALLED

Land Treatment Measures

Land treatment measures prescribed within this plan include only those
measures and practices which contribute to program objectives, by reducing
runoff and erosion and increasing the infiltration rates and waterholding
capacities of the soils and contribute to better agricultural water
e measures are considered essential to the
The measures provide

managenm ient. All of the

¢
successful functioning

s
of the watershed project.
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for the use of the land within its capabilities and treatment in
accordance with its needs for sustained agricultural production., Table
shows the quantity to be installed within the project installation
period and the estimated costs. The practices recommended for inclusion
in this plan are conservation cropping systems, cover and green manure
crops, crop residue use, irrigation water manag ment, "rough tillage',
land leveling, field ditches, irrigation pipeli and ditch lining,.
The total cost of installing these measures, i ing the cost of
technical assistance, is estimated to be $1,381,

ot

f"

Conservation cropping systems is the growing of crops in combination
with needed cultural and management measures.

Cover and green manure crops is the use of grasses, legumes, Or small

grains in a cropping system prim arily for summer or winter protection

and/or the working into the soil these grasses and legumes while green
oil T

or soon after maturity for soil improvement,

Crop residue use is the utilization of plant residues left in the culti-
vated fields by incorporating them into the soil or leaving them on the
i

oil
surface during that part of the year when critical erosion periods
usually occur,

S
1

Irrigation water management is the use and management of irrigation
i

water according to a planned farm~irrigation system vhere all necessary
control structures have been installed; where the quantity of water used

for each irrigation is determined by the need of the crop and the water-
holding capacity of the soil; where the water is applied at a rate and
in such manner that the crops are able to use it efficiently; and where
significant erosion does not occur,

of leaving the soil in a rough or cloddy
20 days to increase aeration, water
vity, and to prevent further soil

f the land surface to a planned grade to
rrigation water without erosiony, or to

Field ditch installation is the const
ditches lead ding from the source of su
the farm distribution system,

ot
=
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4 ot
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Q
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f permanent irrigation
ield or fields within

nd other conduits in
e and perforated pipe used

ings of impervious materials
tion ditches or canals,




No accelerated land treatment measures in the upland drainage areas of
the watershed are proposed in this plan, The major portion of t%e land
above the structures is state or Federally owned and restricted in
grazing rights to years where sufficient rainfall has provided an
adequate vegetative cover, Under this conditiom, it is felt by the
various agencies concerned that the conservation objectives for this
type land is at the present catisfactozry,.

Structural ures

Structural measures to be installed are those needed to reduce damages
caused by flooding and those needed for agricultural water manage ement.
Two floodwater retarding structures controlling 45 per cent of the water-
shed area, 9.2 miles of floodway construction, and one 1rr10ati0ﬁ'water
turnout structure with gates a re 7UC1L( ed in this plan. The total
estimated cost of installing these measures is $4,574,900 and is shown

in Tabkle 2,

(_l\

Floodwater retarding structural data are °Hown in Lab1e 3 and floodway

structural data are shown in Table 3A, Location of project works are
shown in project map, Figure 5. Typical struct 1 details are shown in

Figures 2 and 3.

Rittenhouse Dam and Floodway

The Rittenhouse floodwater T g structure will be constructed east
of the Rittenhouse Auxiliary in Pinal County at an estimated
installation cost of $1,?65; 5 structure will provide floodwater
protection from the one per cent It will have a total stoxage
capacity of 3,770 acre-fee acre~feet allocated to f:oodwater
storage and 130 acre-fee ted sediment
storage. The dam will b t of
22 feet, The maximum re orced
(ol

concyete pipe principal sp

d
second) and will drain the the one per cent event in about
X

ten da The cmﬂ”’EIC/ spilluay be of earth construction and will
be loc around the south end of mbankment., Additional
struct data are shown in Ta?l

nvey floodwater from the principal

A floodway 1,2 miles long will ¢
£ }he capacity

spillway
of this £
concrete wi
tion cost of this
shown in Table 3A.

Vineyard Road Dam and Floodway

The Vinevard Road floodwater retarding structure will be constructed

Tt ineyard Road I _
immediately east of Vineyard Road in Pinal County at an estimated

T - 19 4 . o > 2 A4 n S = T b = <1 2 1 {-"l Jv. -
installation cost of $1,5673,600, The structure will provice loodwater
protection from the one per cent event. IL will have a total storage




capacity of 4,310 acre-feet, with 4,110 acre-feet allocated to floodwater

storage and 200 acre-feet allocaied to a 50-year accumulated sediment
storage. The dam will be five miles long and have a maximum height of
21 feet., The maximum release rate £ the &'x%6" reinforced concrete

c.fe8. and will drain the runoff
» days. <The emergency spillway

~
o N

= an = Q
=
i
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X
culvert principal spillway will be¢
nt

aH e
t in about

from the one per cent eve about ter
7111l be of earth construction and will be located around the south end
of the embankment. Additional structural data are shown in Table 3.

floodway 0.8 miles long will convey floodwaters from the 6'x6' rein-
e

forced concrete culvert principal spillwayv in the Vineyard Road dam to
a reinforced concrete junction structure in the Powerline floodway in
the Apache JUDCL_7H‘U11\€rt Watershed. The capacity of this floodway
is 705 c.f.s. The instaliation cost of this floodway is estimated to

be $301,400. Addltlonai structural data are shown in Table 3A,

Roosevelt Water Conservation District Floodwav

7.2 miles of floodiray within this watershed above the

t ct Canal will be enlarged to collect

e floodwaters fxom the Powerl floodway plus the flood-
waters from the uncontrolled area below the dams. This 7.2 miles of
improvement of the floodway represent on of the total 14,5
miles of floodway improvement proposed in the two watersheds. The
remaining 7.4 miles of floodway improvement is proposed within the
Apache Junction-Gilbert Vatershed. The es;:ma*ﬂd installation cost of
constructing the 7.2 miles of flocodway is $815,000, The floodway
capacity varies from 4,133 c.f£.s. to 4,333 c.f.s. These floodway
improvements are designed to convey the one per cent event.

HMeasures for Irrigation

A reinforced concrete structure with gates is planned in the levee
between the Roosevelt Water Conservation District floodway and canal
below the junction with the Powerline floodway. This structure will
permit floodwaters to be entered into the canal, when desired, and
utilized for irrigation purposes, This structure will have a capacity of
about 500 c.f.,s. The total installation cost of the irrigation structure
is estimated at $10,100. Additional structural data are shown in

Table 3A.

EXPLATATION OF INSTALLATION COSTS

I

Land Treatment IMeasures

O
@
-

The total st of land treatment meas
of the various practices. These unit dcrlved from average
costs for the state and adjusted to me rming conditions as found in
the watershed area. The land owmers will bear the cost of applying land
treatment measures on their ovm land.
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Costs of applying the land treatment measures were derived on the basis
. of the going progran with the addition of those measures needed to
accomplish the objectives of the local sponsors through accelerated
plarning. Cost of technical assistauce was likewise derived on the
basis of what is being accomplished from regular appropri iations of the
Soil Conservation Service and vhat is needed under the accelerated
program. Cost of technical assi i3 accelerating the rate of
installation of the land treatment measures will be met by P.L. 566 funds.

measures includes: (1) construc-

The total installation cost of structural
tion cost, (2) installation services, (3) the cost of land, easement
and rights-of-way, and (¢) the cost of administering contracts.

Cost estimates for construction items shown in the engineer's estimate
have been based on data found in the most recent Abstract of Contract
data for flood prevention projects in Arizona. Cost data from recent
pipe and irrigation catalogues have also been us cd For computwﬁ"
estimates. Contingency costs are based on additional costs that may be

M o m

incurred as a result of detailed oruownq and reflect ad ditl“n 1 costs

needed at the time of construction. These costs are esti imated at 20

to 25 per cent. These tuo cost items, engineer's estimate and contingen-

cies, make up the construction cost for each item as shovm on Table 2

of this plan.

Installation service costs reflect time required to complete detailed
. engineering surveys, intensive geologic investigations, design, con-

b
tracturl items, layout, supervision of construction and other services.
Twenty per cent of the construction cost was used in determining

qured at ten per cent

L

engineering services, and other services were £1
of the construction cost.

Land, easements and rights-of-way cost figures were furnished by the
sponsors after reviewing available data vith the Maricopa County

Planning and Zoning Department and the State Land Department. Land on
and surrounding the floodwater retarding structure locations is state-
owmed land. After a review of recent state sales in the area by the
sponsors and the State Land Department, an average cost was determined,
Private land along the Vineyard Road floodway was computed on the

basis of going price t d he local sponsors. Value of
agricultural land need e 1t Water Comservation District

e going price coupled with
type and value of cx s ad relocations, telephone line
relocation, land, eas ghts-of-way costs outlined in this
work plan have been determined by the sponsors and the Service and are
mutually understood.

floodway area was

Administration of contracts is estimated at ome per cent of the construc-
tion cost., They include legal, administrative, and ciekiﬂqL service
incurred by the contracting local organ ti

(=N
N
,
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timated at $6,156,070 and will be shared

O
-
e
0
0]
¢7]

Total cost of the proje
as follows:

- ~ - 3 - o
P,L, 566 funds $3,763,160 61%
- o

Other funds 2,392,910 39%

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

1. The cost of technical assistance needed to accelerate the application
of land treatment measures on non-Federal land. (Estimated $23,610)

2. The construction cost of the Vincvard Road and Rittenhouse floodwater
retarding structures and their floodways, and the Roosevelt Water

Conservation District floodway. (Estimated $2,871,800)

3, The Federal share of the construction cost of the features for
agricultural water management., (Estimated $3,850)

~

tion services for all structural measures.

~

4L

e cost

h o talla
Estimated $863,900)

f)b
L;) (u

7~ )-‘]

The following costs will be borne by other funds:

ng land treatment measures on non-Federal land
,

1
30) Such cost-sharing assistance as will be
ilized.

1, The cost of installi
(Estimated $1,461,3
available under other programs will be uti

2. The cost of technical assistance for existing land treatment programs
on non-Federal land, (Est: $95,080)

3. The non-Federal share of the construction cost of the features for
agricultural water management. (Estimated $3, 350)

ov

4. The cost of land, easements, and rights-of-way for structural

2 b
measures. This item includes cost of bridges, and relocation of
utilities. Estimated $302,700

f administration of contracts. (Estimated $28,800)

ed to apricultural water management is based on
ction cost and all

The total P.L. 566 cost of this project is es
and other obligations estimated to be $2,39

imated to be $3,763,160,
i0. S
for each fiscal year during the installation period are

o)
stallation costs
e shown as follows:
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Treatmen Treatment Structural
Measures Measures leasures
g Fiscal Year (Dollars) (Dollars) (Dollars) Total

1st Year 5,900 50, 389,390 300,000 745,290
] 2nd Year 5,300 1,665, 389,390 515,200 2,576,090
rd Year 5,900 1,455 389,390 10,050 1,870,490
4th Year 5,910 558, 80C 389,320 10,100 964,200
TOTAL 23,610 3,739,550 1,557,560 835,350 :65156,070

=

EFFECTS OF WORKS OF TMPROVEMENT

The works of improvement proposed in this plan will substantially reduce
floodwater damages and associated problems. Some 195 farmers cultivating
approximately 55,790 acres valued at $74,230,000 will directly or

2

indirectly be benefited through reduction of floodwater and sediment

damages. Of the 16,070 acres of agr jecultural land inundated by the
August 18 and 19, 1954 £lood, approximately 13,120 acres will be flood
free if this storm or one of a similar magnitude were to recur. Of the
:,490 acres of cultivated land flooded by the 1954 storm east of the
noosevc’* Water Conservation District Canal, approximately 2,920 acres
will receive no floodwater inundation after installation of rroweﬁt works.
The cultivated lands west of the Roosevelt Water Conservation District
Canal were inundated to the t of 11,580 acres in 1954. After
. prot—*rv* works are installed timated 10,200 acres will be flood free
considering a storm the size 954 or one of similar magnitude.
: n

Floodvater and sediment damages sustained to crop and pasture and
ssociated agricultural aspects under

some 380 per cent Lnd°” project conditions. he cost of cleaning out

and repairing irrigation facilities will be reduced by approximately

76 per cent. This reduction, coupled with the protection afforded to
the Salt River Project's and Roosevel ervation District's

Canals, will have a meaningful effect on the efficient use of irrigation
water vhich in the past have been disrupted fo ical periods of
time after flood flows have breached these canals. The need by farmers

to relevel irrigated lands scoured by flood flows will also be greatly

reduced.,

present conditions will be reduced

t Water Con

¥
f~te
7]
e ¢

Floodwater and sediment damages to e: ing roads, highways and other
properties will be reduced an cstimated 71 per cent. The program will
also afford a high degree of p3 to an estimated 790 homes
xpected to be built in the flood plain. Investors will be able to make

nv
better use of their available resources without fear of serious flood

threats.

One significant effect of the proposed project will be the reduction of
flood flows over the main access routes to Uilliams Air Force Base, This
will reduce substantially the period of delays en ncountered on the access
roads to the base.
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Structural facilities to provide use of flood flows for irrigation
plan, will make available 75 per cent of

purposes, as proposed in

the estimated average amnual yield of 3,220 acre-feet from the controlled
area behind the floodwater retarding structures. This 2,415 acre-feet

f water will help reduce overdraft of the Jude""rour” supplies and is
sufficient water to irrigate 520 acres of cultivated lands. The
quality of this water will be improved by remov al of most of the sediment,

PROJECT BENEFITS
Project benefits to accrue within this watershed, as a result of in-
stalling the proposed structural programs in both the Williams~-Chandler
and Apache Junction-Gilbert Vatersheds, are estimated at $382,180. Those
benCLlLu which will accrue as a result of the installation of works of
improvement in the Apache Junction-CGilbert Tatershed are estimated at
$50,930. Net project benefits attributable to structura 1 measures, as
proposed in the Williams-Chandler Watershed, is estimated at $326,050,
Benefits from application of the land treatment measures on the cultivated

land are estimated to be $5,200 annually.

285

Flood damage reduction benefits are estimated to be $285,050, Floodwater
benefits are estimated to be $2132,790 of this amount. Sediment benefits
and reduction in flood plain scour is estimated to be $45,610. Reduction
of indirect damages is estimated to be $25,550., Of the $213,79O flood=-
water benefits an estimated $164,620 will accrue to crops and pasture
ra

v i
and other agricultural aspects.
In addition to the flood damage reduction benefits, the installation
of irrigation facilities will accrue benefits estimated to be $41,000.

re are also expected to accrue. The

r reaching effect on the 195 farmers

in the area., These farmers will be able to mnake more efficient use of
irrigation water. Reduced delays in harvesting and transporting goods
to market are expected benefits of this program. Developments of this
nature should increase the demand for both semi-skilled and unskilled

labor on the farm.

Benefits of a non-monetary natu
proposed program will have a £
i
-1
i

-
<l

Some 10,300 people will realize greater ease of travel from their res

dences and places of business through reduced flooding of roads and
highways. The significance of this type benefit is brought to light
vhen examining the potential loss dvc to the inability of civilian and
military personnel to travel to the Williams Air Force Base. Losses
estimated at $50,000 per day will be greatly reduced through reduction
in flood flows over access routes to the base. Perhaps a more
significant effect is the reduced flood hazard to the country's defense
system.

Property values will increase as a rcsul: of reducing the frequency of
flocding. As a conmsequence, the area's tax base will increase and pro-

vide a more sound foundation for investment in the economy of the water-
shed.
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EFITS AND COSTS

The amortized installation cost of planned works of improvement for

this proposed project is $173,600 h mated average annual cost of
operating and maintaining these mprovem $23,700, The
total average annual cos are the ted average
annual primary benefits $326, he ratio age annual
benefits to the average wal cost .6 to 1.0, ',=1e 6 shows a
comparison of benefits and costs for the structura ures proposed,
Secondary benefits were not evaluated and hence not used in project

justification,

this plan, groups of
involved, mhese

To assure the installation
private, local, state, and .
groups include farmers and nchers 1 t the Flood Contw
District of Maricopa County, al uOL‘ty Supervisors, Lhe East
Maricopa Soil Couservation Di the Queen Creek Soil Conservation
District, City of Chandler s Williams Air Force Base, State Lanﬂ Depart-
r Users' Association, Roosevelt iater

1 £ Land panavement United
Reclamation, and the

ment, Salt River Valley W
Conservation Distri
States Forest Sexrvi
United States Soil

The local field off

Department of the Interior, has concurred in the features of th
relating to watershed lands under their jurisdiction. The
Service, United States Department of Agriculture, has asszsted in the
preparation of the phases of the work plan for all lands under their
jurisdiction,

ice of the Bureau of Land lanagement, United "tates
his plan
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Responsibilities for carrying out the provisions of this work plan are
assigned as follows:

Land Treatuent Measures

ation District and East liaricopa Soil Conserva-

1. Provide assistance to land owners and operators to assure the
i on of land treatment measures shown in Table 1.

2. Conduct such information and education programs as required to
£ a

inform local people of the

Bureau_ of Land i1

1 Continue its existing management program which it administers.

00




Forest Service will:

1. Continue its program of controlled use adhering to accepted
conservation practices izat

Soil Conservation Service will:

1. Furnish technical assistance through the Queen Creek and

the East Maricopa Soil Conservation Districts to private

land owners for the application of land treatment measures out-
lined in this work plan,

i
T

1z

-t

Agricultural Conservation Program Service w

1. Provide Federal costesharing assistance in accordance with
existing Agricultural Conservation Program Service policies and
procedures to individual farmers and ranchers in applying
approved conservation practices on their farms and ranches,

1 Measures

The local resoonsi‘ilities for installing, operating, and maintaining
structural works of improvement will be assumed by the Flood Control
District of Maricopa County,

The Flood Control District of Maricopa County will:

1, Carry out and assume the responsibility and all liability for the
construction, operation, and maintenmance of structural measures,

2. Acquire or provide assurance that land owners or water users have
acqui red the necessary water rights,

re and bear costs for all land, easements, and rights~-of-way
needed in connection with the works of improvement. The power of
eminent domain will be exercised if necessary.

the construction of all

o ring surveys, design,
cstions of structural works of
n ] ricultural water management,

1, Furnish installation services £
construction plans, and specifi
improvement for flood preventi
and supervision of construction

N
°
s

1lot conmstruction money in accordance with cost=-sharing and the
iDSual ation schedule outlined in this plan or as may be revised by




mutual agreement. Ifoney allocations will be in accordance with
thwcnal priorities and availability of funds at the time of
stallation.,

3. Maintain liaison with sponsors, state, and Federal agencies involved
to the end that united effort and coordinated action will produce
effective results,

Installation

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. It is planned to complete construction

in four years. Land treﬁ“mnnt measures shoum in Table 1 will be applied

=i "

concurrently with the installation of structural measures.

Works of improvement will be planned, installed, and applied as follows:

First year--application of land treatment measures will be started,
engineering field surveys, geologic foundation investigatioms, and
engineering design will be made for the Vineyard Rnad and Rittenhouse
dams and floodways. Work will be started to acquire the necessary land
easements, and rights-of-way.

Second year-~the application of land treatment measures will be continued.
The Vineyard Road dam an will be built under contract after

all land, easements, and rights-of-way hav_ been acquired for the
construction unit,

ot
Fh
}...l
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, geologic foundation investigations,
for the Roosevelt Water Conservation
al water management features,

s will continue. The Rittenhouse

Third year--engineering
and engineering design w
District floodway with it
Lpplication of land treatmer leasuyr
floodway and floodwater retarding structure will be constructed.

Fou"“H year-~the application of land treatment measures will be completed.
The Roosevelt Water Conservation District rLoodUay will be built.

3

INALCTIIG PROJECT INSTALLATION

The Maricopa Flood Control District will construct, operate and maintain
the structural measures outlined in this plan. The District is a public
political taxing subdivision of the State of Arizona and a municipal
corporation, It has power to acquire property by eminent domain or
otherwise and issue bonds

uous with those of the county.
‘ructed, and maintained outside
istrict,

The boundaries of the District are cont
However, facilities may be acquired, const
the bou:uu ies of the county for the benefit of the D
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The District has analyzed its financial needs in consideration of the
scheduled installation o; works of improvement so that funds will be
available when needed thr ash resources or tax and assessment

levies, Taxes are being for the benefit of the District.

The loan provisions of the Watershed Protection and Flood Prevention
Act will not be utilized by the sponsoring local organization. That
portion of the local sponsor's share of the ins tallation cost referred
to as land easements and rights-of~wzy will be negotiated for by the
local sponsoring organization or acquired by eminent domain.

Federal assistance for carrying out the works of improvement on non-
Federal land, as described in the work pLan, will be pvov1uea under the

authority of the Watershed Protection and Flood Prevention Act (Public

Law 566, 83rd Congress, 68 Stat. 666), as amended,

Fipancial and other assistance to be furnished from P.,L, 566 funds in
of funds

arrying out this project is contingent on the appropriation
for this purpose.

allation of the land treatment measures described in this
ral assistance in cost-sharing will be utilized under the
1 ervation Program,

PROVISIONS FOR OPERATION AND MAINTENANCE

[

Farmers cooperating with the Queen Creek Soil Conservation Di strict and
the East Maricopa Soil Comservation Dis ct will be responsible for
maintenance of land treatment measures.

.
4

tri

Structural Measures

The Flood Control District of Mar
c m v

icopa County will maintain all
tural works of improvement afterx

they are installed.

A joint inspection of structural measures will be made by a representa-
tive(s) designated by the sponsors nd by representatives of the Soil
Conservation Service annually (about October 1) or after each major
flood, to determine if and what maintenance work is necessary to

insure their proper funcc;onlng.

Specific operation and maintenance agreements will be entered into
between the sponsors and the Soil Comservation Service prior to the
issuance of invitation to bid.

Total annual operation and maintenance cost of structural measures is
estimated to be $23,700,




Those items considerpd nece3ﬂ"ry for th
s

proper operation and adequate
‘ maintenance of the structural work mp

rovement are as follows

Operation--

) 1. The structural measures for flood prevention are automatic in their
operation., The principal spillways are unzated and will begin to
release water as soon as the floodwaters reach them.

2, The gates in the turnout structure, vhen closed, will keep floodwaters
flowing down the Roosevelt Water Conservation District floodway to
Gueen Creek. By opening the gate, floodwaters will flow into the
canal and will be utilized for irrigation purposes.

Maintenance=-=-

1. Keep gate in good mechanical condition and free from debris and
sediment accumulation,

2. Regrade faces of earth embankment.

3. Repair damage to emergency spillways.

4. Remove trash and debris from principal spillway inlets.
5. Repair damage to floodways and stilling basins.

o=

' 6. Maintain drainage gradient through reservoir basins.




‘ TABLE 1 - ESTIMATED INSTALLATION COST

Williams~Chandler Watershed, Arizona

. . 1 an 17
Estimated Costs (Dollars)l/

Non~Federal Land
Installation Cost Item Unit Number P,L. 566 Other Total
Soil Conservation Service

Cons, Cropping Systems Acres 38,588 38,600 ¢,600
Cover & Green Manure Crops Acres 6,532 130,640 130,640
Crop Residue Use Acres 50,000 56,480 86,480
Irrig, Water lManagement Acres 15,568 15,Jv0 15,560
Rough Tillage Acres 12,160 ° 43,540 48,640
Land Leveling Acres 9,120 638,400 638,400
Ditch Lining IMiles 55.6 333, 600 333,600
Field Ditches Miles 9.2 520 520
Irrig. Pipelines L.F. 24,204 169,440 169,440
Technical Assistance e 23,610 0:4900 119,290
TOTAL LAND TREATMENT - e, 23,610 1,557,560 1,581,170
SLRUCTURAL ME£ Sb””?
Soil Conservation Service
Floodwater Retarding
Structures i3, 2 1,820,900 0 1,380,900
. Trrigation Features No., 1 3,850 3,050 7,700
Floodway Construction ___Miles 942 990,900 0 990,900
Subtotal-Construction 2,575,650 3,350 2,879,500
Installation Services
Soil Conservation Service
Engineering Services 575,900 0 575,900
Other L _ 238,000 0 283,000
Subtotal - Installation 863,200 0 863,900
Services
Cther Cos
Land, Eavemenuu, R/W 0 802,700 802,700
Administration of
___ _GContracts 0 28,301 28,300
Subtotal - Other r _ 0 831,500 __831,5C ,uo
TOTAL STRUCTURAL IiEASURE , 3.739,°F 50 U3J,ﬁ0 4y 574,9
N mr\me —)Wc*'*cm i ..__— ~ . R 3 7‘,41 ‘J? /...u ___.__1_’1153407\)
1/ Price Base = 1962 prices. January 1963
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TABLE 14 - STATUS OF WATERSHED WORKS OF TMPROVELENT

(at time of Work Plan preparation)

Williams~Chandler Watevshed, Arizona

Total Cost

e lieasures Unit Applied to Date  (Dollars)l/ _
LAND TREATMENT
NON-FEDERAL
Cons, Cropping System Acres 9,454 0,45
Cover & Green Manure Crops Acres 2,388 47,760
Crop Residue Use Acres 17,549 26,320
Irrigation Water lgmt., Acres 5,483 5,480
Rough Tillage Lcres 2,765 11,060
Land Leveling Acres 36,627 2,563,390
Field Ditches 34 1,900
Irrig. Pipelines 102,354 719,980
Ditch Lining 217 1,362,000
Technical Assistance 2574240
FEDERAL (Tonto National Forest)
Fences liiles 7 8,400
Spring Development 3 200
Technical Assistance 920
TOTAL XXX XXX 4,955,300
1/ Price Base = 1962 prices,

3B

January 1963




TABLE 2 - ESTIMATED STRUCTURAL COST DISTRIBUTION

Williams=-Chandler Watershed, Arizona

(Dollars)l/
>n:;pstallatigg_Costl-PnL. 566 Funds " Installation Cost - Other Funds
Instal. Services Total Total
Construc~ Engi-~ PL 566 Adm, of Ease, Total Inst.
Stxucture Name tion neering Other Costs __ Constr, Contract R/W Other Cost
FLOODWATER RETARDING
STRUCTURES
Rittenhouse 853,200 170,700 85,300 1,109,200 0 8,500 247,700 256,200 1,365,400
Vineyard Road 1,027,700 205,500 102,300 1,336,000 0 10,300 327,300 337,600 1,673,600
FLOODWAYS
Rittenhouse 310,400 62,100 31,000 403,500 0 3,100 1,800 4,900 408,400
Vineyard Road 224,000 44,800 22,400 291,200 0 2,200 3,000 10,200 301,400
Roosevelt Water
Conservation District 456,500 91,300 45,700 593,500 0 4,600 217,900 222,500 816,000
IRRIGATION FEATURES 3,850 1,500 800 6,150 3,350 100 0 3,950 10,100
GRAND TOTAL_ 2,875,650 575,900 283,000 3,739,550 3,850 28,300 802,700 __ 835,350 4,574,900

1/ Price Base - 1962 prices

January 1963




TABLE 2A = COST ALLOCATION AND COST=-SHARIN

SUMMARY

Williams~-Chandler Watershed, Arizona

PURPOSE_______
Flood
tem Prevention Irrigation Total
COST ALLOCATION
Single Purpose 4,564,300 10,100 44,574,900
TOTAL 4,564,300 10,100 45574,900

CCST SHARING

P.L. 566 3,733,400 64150 3,739,550
Other 831,400 3,950 835,350
TOTALS L5 564,800 10,100 4y 574,900

/ Price Base = 1962 Prices,

January 1963




TABLE 3 =~ STRUCTURE DATA

% FLOODVATER RETARDING STRUCTURES

Williams~Chandler Watershed, Arizona

i ITEM Rittenhouse Road TOTAL
Drainage Area 513 57.8 109,1
Storage Capacity

Sediment Ac, Ft, 180 200 380

Floodwater Ac, Ft. 3590 4110 7700

Total Ac, Rt, 3770 4310 8080
Surface Area

Sediment Pool Acre 80 110 190

Floodwater Pool Lere 600 730 133f
Volume of Fill u,Yds, 833,000 1,035,000 1,918,000
Elevation Top of Dam Fte 1586,0 1542,0 XX3
Maximum Height of Dam Ft. 22,0 21,0 XXX
Emergency Spillway

Crest LLQJ tion Ft. 1580,0 1536,0 XXX

Bottom Width 1/ Ft, 700 600 XuX

Type earth earttl XXX
Percent Chance of Use i 3 XXX
Av, Curve 1o, - Condition II 81.° 82,2 T

1
Q

In. FeS 3 XXX
In, 0.63 0,62 XXX
Ft Sec. - e XXX
CeFede - XXX
Fte 1576,3 15324 XER
In. 7.0 7o XXX
In. Aol 212 XXX
FtiSec, Had 455 XXX
O CelS 1670 1720 XXX
Ft. 1532,0 1538,2 XXX
Calstie 313 705 XXX
Days 10 10 XX
In, 0.07 0,07 XXX
i In. 131 1e35 XXX
Tni 1,66 1,37 XXX
B B XXX

1 eriteria,
2/ Maximum during passage of hvdrograph,
3/ Storm rainfalls selected for emergency spillway design
data are between the B and C criteria es 1

™

&
class of structure, as stated in Engineering Memo 27,

1 0613
31~ January 1963
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TABIE 3A - STRUCTURE DATA

FLOODWAY STABILIZATION
Williams=Chandler Watershed, Arizona

Sta. ‘Numn nbering
"‘_OLC S\eafxl

Dasign Required Av, Av, Av, Av, Vol, of
Channel Sta. Sta, Type R/W Storm Channel Bottom Side Depth Av, Vel, in Excava~ Vol, of
Designation Channel Width Frequency Capacity Width Slope Channel Fall Channel tion Concrete
Hot ¢ =~
____Ft. _Ft, Feet A c.f.s. Feet  Vert,l/ Feet Ft/Ft, Ft{Sec, Cu, ¥Yd, Cu, Yds.
Rittenhouse 0+70 63+70 R/C 50 1 313 7.5 Vert. 5.25 0,0060 11,5 20,000 2,650
Floodway 63+70 63%90 Stilling Basin 313 19 Vert. 40
Vineyard 11400 55430 R/C 60 1 705 6.0 1%:1 5.25 0.,0060 13,9 13,0600 2,040
%% Road 55+30 R/C structure at jurc tion with Powerline Floodway 60
Roosevelt 634700 845400 earth 150 1 4133 100 3:1 845 0.0005 4,0 464,000
Water (Embankment 66,700 cu.}ds.)
Conserva~ (Maximum structure release rates 1033 100 33 3.8 0,0005 255)
tion 63400 634+12 R/C Turnout structure with gates installed in levee for agr. water mgmt.
District 845700 1014400 earth 150 1 45633 110 3 8e5 0.0005 4,0 368,000
Floodway 1014700 Floodway enters Queen Creek channel (Embankment 53,300 cu, yds.)

1/ Shape of floodway may be altered during detailed design phase if found
advantageous to the Service,

January 1963




TLBLE 4 - ARNUAL COST

Williams~Chandler Wat

atershed, Arizona
(Dollaxrs)l/

Evaluation LAmortization of Opcrat
Unit Installation Cost 2/ Total
Floodwater

Retarding

Structures

and "
. A : Q {
. Floodways 340 ,700 197,300

-t
~J3
o
()
(&)
N
(O3]
d
(&)

L2

(@)

1/ Price Base = 1962 prices

2/ Ilmortized at 2 7/3% for 50 yecars.

January 1963




TABLE 5 - ESTIMATED AVERAGE ANNUAL FLOOD DAMAGE REDUCTIOM BENEFITS

Williams=Chandler Watershed, Arizona

(Dollars) 1/

ESTIMATED AVERAGE AINTUAL DAMAGE

DAMAGE REDUCTION

ITEM MHithout Proiject With Project BENEFIT
FLOODUWATER
186 A8
Crop and Pasturec 193,350 37,170 156,680
Other Agriculture 54,160 13,040 41,120
Non=/lgricultural (resi-
dential, retail=commer-
cial, roads, etc.) 82,900 24,040 58,860
Subtotal 330,910 74,250 256,66
SEDTT - )
. Crop and Pasture 35,20t 0,1:70 26,
Cther i4griculture 24,27 5,870 13,500
(=} 2 ? b
on=lgricultural 10,240 2,970 7,270

52,500

C
(o}
v)

0§
(@]
7
o)
femd
.

-
(h)
o
=)
-~
-
(
O

2,710 650 2,060

24
41 11.0°0 29,°2¢0
L Lt 153,300 341,180
Jenaf"s allocated to
structural measures in
Apache Junction=Gilbert
gahe Ched 2/ bioioid proiod 50,930

D PREVENTION

e X 290,250

25 dntn AL

wccruing in the Tilligms=Chandler £lood plain but
1e to st”L,Lur.l measures in fApache Junctione

January 1963
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TABLE 6 -~ COMPARISON OF BENEFITS AND COSTS FOR STRUCTURAL MEASURES

lilliams~Chandler Watershed, /xizona

(Dollars) 1/

- ,
Lverage Lnn

Flood Lg
_Prevention Management fiverage Benefit
Damage Annual Cost
Evaluation Unit Reduction Irrigation Total Cost Ratio

. Floodwater Retarding

Structures

and
Floodvways 285,050 2 41,000 325,050 197,300 1.6:1,0
1/ Price Base = 1962 prices
2/ In addition, it is estimated that Land Treatment
Measures will provide flood damage reduction
benefits of $5,200 annually, ’

January 1963




T/ABLE 7 - CONSTRUCTION UMITS

Williams~Chandler Watershed, lArizona
(Dollars)l/

AL 1 DL,
fmnual Lmnual

2 £ n
Benerits Losts

Roosevelt atexr
Conservation
District Floodway 44, 6380 44,300

1/ Price Base - 1952 prices

January 1963




‘ JATERSHED WORK PLAI

Williams-Chandler Watershed

INVESTIGATIONS AND ANALYSES




INVESTIGATIONS & ANALYSES

LAND USE AND TREATIENT

Land treatment measures to be applied during the installation period of
the project were based on soil surveys, technical guide data, needs

and past accomplishments of the going program in and around the £flood
plain area, Cost of technical assistance was based on average work
performance time for each of the particular measures to be applied.

The cost of accelerated technical assistance to be borne by P.L. 566
funds was determined by subtracting the cost of the technical
assistance available within the watershed under the going programs from

the estimated total cost of technical assistance.

Farm operators in cooperation with the Queen Creek and East Maricopa
Soil Conmservation Districts are at the present time carrying out a
substantial land treatment program under the present adverse conditions,
They have expressed, however, a desire to intensify this program in
line with the proposed flood control features.

HYDROLCG

There are no stream gaging stations within the watershed, however,
there are ten years of runoff records available for the Whitlow Dam
site on Queen Creek, five miles southeast of the watershed., These

records on Queen Creek cover a period from 1949 through 1958, which
is the time the Whitlow Dam project construction began.

Due to the absence of runoff data, the ten yea

rs of Queen Creek runoff
records were used in computing the flood volumes £

for this watershed,

Weather Bureau precipitation data was recorded from the following daily
recording stations:

Name Years of Record Location from Watershed
Phoenix 45 25 miles west
Ashurst-Hayden 5 20 miles southeast
Chandlex 11 West boundary
Chandler-Heights 16 4 miles sout
Pinal Ranch 66 25 miles east
Sacaton 52 15 miles south
Stewart Mountain 21 10 miles north
Superior 40 20 miles east
Superstition Mountain i3 Near north boundary

alcon Field 16 10 miles north
rio*ed,c 43 15 miles southeast
Granite Reef Dam 63 15 niles north
Mesa 63 7 miles north of west
boundary
Mormon Flat 36 15 miles northeast

-y




Hourly recording stations located at Superxstition Mountain and Phoenix
have ten years and 39 years of record, respectively,

So0il groupings and on-site range conditions were determined for various
areas on the watershed.

Flood Volume Determinations

A determination was made of frequencies of the 24~hour, and monthly
point precipitation values for each of the stations. Frequencies of
the two-hour and siw~hour precipitation values were determined from
the Phoenix and Superstition Mountain hourly recording stations.

Isohyets were drawn of six known avents and an average ratio of area
to point rainfall was computed for each storm event, This average was
used to determine a curve for the area to point rainfall ratic which
was compared to figure 3,21~4 in the National Engineering Handbook,
Sec. 4, Supplement A (Hycdrology Guide).

Design point rainfall values at various frequencies were computed using
the average rainfall of the llesa, Superstition Mountain, Granite Reef,
Florence, and c‘vpe"'u'or Stations as the a:eal rainfall and thence using
the cuxrve for ratios of avea to point rainfall in computing the design
point rainfall values, These values were compared to Weather Bureau
technical papers #28 and #25 values, which agreed reasonaoay well,
These values were also compared to John H, Dorxroh, Jr's. 'Southwest
Runoff Determinations'" and to maximum known point rainfall events in
Arizona and compared favorably. For purposes of this study, because
of the noticeable d

o

difference in precipitation characteristics between
the Supevstition lMountain
o

u s and the irrigated area, the watershed was
divided into two zones, Different daily design rainfall values for
the two zones were determined,

A rainfall distribution curve was prepared showing the ratios to the
s

ix=hour event of durxations from zero to 24 hours, These curves were
used in subseguent studies in volume duration as shown in Soil Conserva=-
tion Service Technical Release #10, dated llarch 30, 1959, Volumes of

runoff were onouted using the met‘od0100y from Secs, 3.7 to 3,10 in
the Hydrology Guide,
Composite curve numbers for the Queen Creek drainage area above Whitlow
Dam site were computed for eleven known runoff events., Areal rainfall
for these events was determined by correlating the Pinal Ranch weather
station data with the runoff data at Whitlow Dam sits, On the basis

of this computation, a 34 per cent transmission loss was determined for
volume computations., This value was less than that shown in figure
3.19~1 of the Hydrology Guide and was used in this study.

09




After making volume corrections for transmission losses up to the
24=hour duration, volumes were determined for durations from one day
to 90 days using George Watt's determinations for Queen Creek outlined
in his paper entitled, '"Development for Runoff Duration Curves". The
resultant volumes were compared with the results of a similar study
made by the Central Technical Unit in Washington. Volumes determined
from George Watt's paper were, therefore, used in preparing volume-
duration curves. Storage detention requirements were computed on the
basis of methodology showm in Technical Release #10, Comparisons:of
storage detention volumes were made to those computed for Florence,
Magma, and Frye Creek Watersheds and compared favorably.

The 24-hour duration design rainfall data was used in determining a
frequency~volume relationship to present areas flooded. Volumes were
computed by procedures shovm in Secs. 3.7 to 3,10 of the Hydrology
Guide with appropriate allowances made for the transmission losses.
These volumes were divided by the acres of flooded cultivated area to
obtain an average depth of flooding. These depths were compared to

the 1954 and 1959 flood depths obtained by interviews and were found to
compare favorably.

Volumes for two reaches, one above the Roosevelt Water Conservation
District Canal and the other reach between the Roosevelt Water Conserva-
tion District and Eastern Canals, were computed on a frequency basis,
taking into account the capacity of the existing floodway ahove the
Roosevelt Water Conservation District Canal to divert floodwater south
out of this watershed., Also taken into account was the capacity of
county road ditches to coutain part of the flood flows before flood
damages begin,

The volumes in the reach above the Roosevelt Water Conservation District
Canal were computed as follows:

1, Seven cross-sections were taken of road ditches in the reach above
the Roosevelt Water Conservation District Canal and the capacities
in c.f.8. determined.

2. The capacities were averaged and a point rainfall computed using
he methodology in Sec, 3.1 of the Hydrology Guide.

3. The frequency where flood damages began in this reach was taken at
the frequency of this point rainfall,

termined by subtracting the volumes
termined in the previous step from
r the reach.

4. Volumes for the reach wvere de
generated at the frequency de
the total volume generated fo

Volumes for the reach below the Roosevelt Water Conservation District

Canal were computed as follows:

3G u




1, Cross-sections were aken of the existing Roosevelt Water Conserva-
tion District floodv at 0.2 mile intervals and the capacities
in c.f.s. were ueLP"Mlﬁcd at each cross-section and plotted on

graph paper.

2. Various frequency events of point rainfall were used in computing
a family of curves of frequencies of peak discharges along the

floodway and these curves

d

Roosevelt Water Conservation Districc
were then plotted on the graph epared in step (1).

3. Frequency of protection of the existing Roosevelt Water Conservation
DioLrlct floodvay was determined by noting which frequencv—dlscnarge
curve came closest to representing the minimum capacity of the
floodway.

4, Twenty cross-sections were taken of road ditches in this reach
between the Roosevelt Water Conservation District Canal and the
Eastern Canal and capacities in c.f.5. were determined.

5. Frequency of protection of road ditches was determined by th; same
method as shovm in steps (2) and (3) for the first reach. Th
point where damages beg in this reach was taken at this frequency.

6. Volumes for this reach were determined the volumes
generated at the frequencies determined (5) for
road .ditches and the existing floodway fiom { 1 volumes
generated for both reaches, plus the volumes diverted into this
watershed from the Apache Junction-Gilbert Vatershed.

Volumes of rLPOfC for the emergency spillway and freeboard hydrographs
were determined by the procedure shown in Sec. 3.21 of the Hydrology

Guide and by the critei«a shovn in Soil Conservation Service Memorandum
#27, dated March 14, 1°

Hydrograph Development

Field surveys were made to determine 15 channel cross-sections and channel
slopes. Seven channel cross-sections were obtained of a wash originating
in the Superstition Mountains in the headwaters of the proposed Vineyard
Road floodwater retarding structure., Eight channel cross-sections were
taken of a wash originating in the Superstition Mountains above the
proposed Rittenhouse floodwater _u“a*d_ng strvcture. Four of these
cross-sections were taken on the alluvial fan vhere many poorly defined
channels exist., 4 1000-foot wide sample cross-section was taken of

this area and applied to the entire width of the fan area in order to
obtain a composite cross-section for the drainage area under consideration.
Times of concentration were determined by the following steps

1, Computation of a stage-discharge curve for each cross-section,

=40~




time of concentration for each reach was

2, By successive tri
determined so that locity used in finding the time of con-
centration coincided -h the velocity for the peak discharge on
the stage=-discharge curve.

3. For several reaches of channel, the times of concentration were
summated from reach to reach so that a total time of concentration

was arrived at for the point in question.

The principal spillway hyd
inflow at omne-hour’ irntervals
from one day to ten days, and ten-day intervals from ten to 90 days.
The inflow was computed by converting the inches of runoff from zero

to 90 days to c.f.s. from the previously computed volumes of floodwater.

”ron zero to 24: hourss;.at ome=day intervals

2

rograph was determined by computing the c.f.s.
3

LAfter determining the times of concentration, the emergency spillway

and frecboard hvdrographs were developed by: (1) referring to figure
3.21-2 of the Hydrology Guide for the point six~-hour rainfall and
modifying this by the criteria in Soil Conservation Service Memorandum #27
to the class structure required, (2) this rainfall was modified by the

?
area-depth relationship curve labeled "Dorroh’” in figure 3,.21-4 of the
Hydrology Guide. The n“u?f”r:>1¢ were derived by the method shown in
Sec. 3.21-1 of the Hydrology Guide; also using tables 2.21-15 to 3.21-71
and figures 3.21-7 to B.ZL—b.

I\J '\1 A 1;41\E
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WATER YIELD DETERMIITATION FOR AGRICULTURA

Average annual yield was determined from map entitled "AVERAGE ANIUAL
WVATER YIELDS, ARIZOWA" published July 1951, This compared favorably
to the average annual yield for ten years of record at the Whitlow

Ranch gaging station on Queen Creek,

Amount of yield available for irrigation purposes at the Southern and
Roosevelt Water Conservation District Canals at various design dis-~
charges was determined by using a study of the Whitlow Ranch gaging
station by the Central Tochnical Unit in Washington in relation to
probability of volume=-duration flox The discharge at various fre-~
quencies was determined by using ihls study in preparation of an inflow
hydrograph a“d routing this hydrograph throush the floodwater retarding
structures involved. The subsequent yield available at these outflow
discharges was computed by determining the amount of yield that

exceeds these assumed various design discharges of the outflow structure.
The various design discharges were related to per cent of yield available
for irrigation purposes.,

SEDIMENT TIVESTIGATIOIIS

Sedimentation Survevys

Investigations included sedimentation surveys of five stock ponds, three
of which are outside, but close to this watershed. The other two ponds

wti =




are located in the central portion of the watershed., Stock ponds were
selected to represent varied topographic and soil conditions. The
vegetative cover on the drainage area of these stock ponds is poor as

is the general condition for the entire wa tershed. Sedimentation rates

for these ponds ranged from 0,04 to 0.32 acre-feet per square mile per
year.,

The three ponds located outside of the watershed are in terrain
characteristic of the Mountains Unit in the upper part of the watershed.
Sedimentation rates for these ponds ranged from 0.08 to 0.32 acre- feet
per square mile per year.

The other two stock ponds are located within the Valley Slopes Unit.
Sedimentation rates for these pounds ranged from 0.04 to 0.05 acre-feet
per square mile per year.

Sediment Source Areas

Investigation shows that the major source of sediment is from all areas
above the proposed dam sites., The principal soil loss is throuvgh

sheet erosion with sully erosion being of minor importance. Other
sources of sediment are erosion of canal banks and farm and county
roads.

Sediment Storage Requirements

Sediment storage requirements for the floodwater retarding structures
are based on stock pond surveys, study of sediment sources, and factors
that influence sediment yield. The most important factor is th
difference between watershed size of the stock ponds sampled and the
proposed structures. The larger watershed affords a greater opportunity
for sediment deposition before it reaches the reservoir basin. This

n the channels and at the mouths of the discontinuous

il

deposition occurs in
drainageways that are characteristic of the alluvial slopes above the
proposed reservoir basins. Based on these considerations, it is
estimated that sediment will accumulate at the rate of 0.07 acre-feet
per square mile per year in the Rittenhouse and Viney rard Road structures.
Sediment storage requirements for the 50-year period are estimated to

be 180 acre-feet for Rittenhouse and 200 acre-feet for Vineyard Road
structure.

GEOLOGIC INVESTIGATIOIIS

Foundation and Borrow

To evaluate the general feasibility of the two dam sites, a preliminary
investigation was made to determine foundation conditions and nature of
available borrow material., The investigation included analysis of test

LEs

pit and drill hole logs and surface studies of watershed slopes, channel
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banks, ang rock Outcrops, Sixteen holes were drilled along the center-
line of the Proposed Ritten Ouse floodwater rTetarding SZructure to
depths of ten to 16 feet ang 15 test Pits were dug to depths of ten to
12 feet, Nineteen holes vere drilied along the centerline of the
Proposed Vineyard Road floodvater retarding Structure to depths of

17 to 25 feet and 13 test pits yere dug to a depth of ten feet,

The investigation shows that both danm Sites are underlain by somewhat
Compressible sands and silts a fey feet in thicknesg over a more
compact Silty sand or a hard siltstone, In some cases a compact sandy
3ravel is present vhich becomeg more prevalent toward the southern end
of the Rittenhouse floodvatex retarding structure,

The so0ilg available for construction range from silty sand (SM) to
sandy silt Qw), Poorly gradeq sand (SP) was found in each of the
uumerous washes and small quantities of sandy clay (CL) apd sandy gravel

(GP) were also found,

Both Structures will have energency spillways cut into erosive sandy
silt and silty sand,

Groundwater levels reported in the few wells iy the vicinity of the
Structureg range from 180 to 265 feet deep. o 8roundvater was en-
Countered during the investigation and at these depths will not be a
problem,

Conclusions
—2iClusiong

The dan Sites are geologically feasible, Results of the investigation
show that geologic Problems at the site can bhe overcome with Proper
esign and Construction,

The foundationg of the dans, in Places, are NOL competent to support
the loads to be imposed without exXcessive settlement and the foundation
materials tg depths of 4 few feet will need to be remolded,

Borrows materials are available within the Teservoir areas in sufficient

quantities for Construction of the Proposed damg.

Additional geologic investigations must be made Prior to the Preparation
of final Structural degjion These investigationg will include in-place
testing of foundatio:s and additional borings to adequately outline

the borroyw areas and correlate foundation materialg, Undisturbed
Samples of materials will pe tested to Provide information for desipgn

Criteria,
i 7 T“AT] QTAD ""‘\7
LLCOD.A& oi.iuILlli

A soils study of floodways from the PToposed dams ang the floodway behind
the Roosevelt Water Conservation District Canal shoys that stability
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problems will exist. Uineteen backhoe pits were dug along the centerline
of the Roosevelt Water Conservation Districk floodwvay., The investiga-
tion of the Rittenhouse floodway was by exanination of channel banks

and surface indications

Soils in the Vineyard Road floodway vary from loose sandy silts to
compact sandy clay. The average fall is 0,00¢ ft/ft., With this grade
and type of soil it was determined that erosive velocities would exist,

Soils in the Rittenhouse floodway were moderately compact sandy silt
and sandy clay with an average grade of 0,000 LL/Lt. Because of the
steep grade and the type of soil it was determined that erosive
velocities would exist.

The use of vegetative cover to control erosion in the Vineyard Road
and Rittenhouse floodways would be ineffective., Vegetation could not
be established and maintained due to insufficient amounts of water
when the floodway is not in use. Even with good cover conditions in
the floodways erosive velocities would still exist., Stabilization of
the floodways by structural means would allox the flood flows to
meander in the channels and cause erosion of the floodway banks. This
would require protéction of the side slopes of the floodways by riprap
or some other means and also require a considerable amount of maintenance.
\fter considering the alternatives it was determined that the Vineyard
Road floodway and the kltgenhouse floodway should be lined.

n Q, l—'

Soils in the Roosevelt Vater Conservation District floodway range from
loose silty sand to compact sandy clay, The average fall is 0,0005
fe/it

Although the flood peak velocities will be moderately high they will
be of such short duration that reshaping and compaction of the floodway
banks combined with a vegetative cover supported by supplemental
irrigation from the adjacent canal will be sufficient and the floodway
will remain unlined,

EHIGIITEERING VESTIGATIONS

- .L_IL)L AL A

Maps

Most of the watershed area is covered by 7%-minute United States
Geological Survey maps with contour intervals of ten to 20 feet. These
maps were most helpful during the planning of the watershed. Stage

highway planning maps of the area wvere obtained and used.
Survevys

Topographic maps were prepared with four-foot contour intervals and
horizontal scale of one-inch = 400 feet of the floodwater retarding
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structure sites and reservoir areas. Centerline profiles were surveyed

W e
for each structure and used as a Lasis for computing volumes of embaniment.
Centerline profiles and crocs-sections were surveyed on the floodways

and used as a basis for design,

e
Y]

ter]
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e

desisned to contain the one
provided to contain a 50-year
spillwvays were designed to
cent storm, flood-routed through

The floodwater retarding structures were
per cent event, Additional capacity wa
accurmulation of sediment., The principa
release the flood volume of the one per
the structures in series, without use of the emergency spillways.

S
4
L

Principal Spillways=--ungated reinforced concrete conduits through the
dams with inlet and outlet structures will release the impounded
flooduaters from the dams into the floodway channels in about ten days.
Emergency Spillways--design is in acco ce with Soil Conservation Service
standards for flocdwvater retarding SELJCLVECS in moderatcly hazardous
e illways va'e determlnpd by

I at a safe

situations., The widths of the emerg
routing the
velocity.

hydrographs t
(gee Tablie 3)

1 based on a study

1 iaracteristics of
these ngterials det rface investigations
and laboratory test res the dam sites.
Final design will be ba ed subsurface
investigations to be accomplis uction planning,

Flooduays--these are designed to carry the maximum outflows from the
principal spillways of the Rittenhouse and Vineyard Road floodwater
retarding structures and will be lined with r forced concrete

throughout their lengths.

m1 q - - o - . 1

The floodway above the Roosevelt Water Conservation District's Canal
will be designed for the capacity of a one per cent event on the un-
controlled area bel he floodwater r inx structures plus the

~iteria was

maximum release rate le structures, <This ﬂesfgu c:
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selected after ana
incremental costs

uniform grade,
to one-vertical sid
borrow material, an
to establish and ma
irrigation canal,
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Alternate Studies

The disposal of floodwaters from the Rittenhouse and Vineyard Road
floodwater retarding structures, as well as the floodwater from the
Powerline floodwater retarding structure in the Apache Junction-Gilbert
Watershed, was considered as a part of a f£lood control system to
discharge water into Queen Creek.

Consideration was given to designing the floodwater retarding structures
with a 30-day average release rate. This would increase the height of
the dams to provide for additional storage and thus reduce the size of
the floodways. A comparison of costs showed that embankment costs
increased more than the floodway costs were reduced; consequently, this
alternate plan was eliminated from further consideration.

Queen Creek, which forms the south boundary of Williams~Chandler
Watershed, is a sandy wash on the high part of the alluvial fan. Much
of the channel is a man-made channel and conveys infrequent flood flows,
This channel is not considered suitable from a stability standpoint to
be used as an outlet for relatively clear water without extensive
stabilization measures., The cost of stabilizing the Queen Creek channel
with rock riprap and bottom stabilizers was more than the cost of the
floodway that is now included in the project and was given no further
consiceration,

A study was made of a plan for the safe disposal of floodwater by
artificial groundwater recharge utilizing open pits dug into the under-
lying gravel aquifer in sections 20 and 21 near Queen Creek, Water
from the floodwater retarding structures would be conveyed in an earth
channel and distributed by reinforced concrete drop structures and
control pipes into a system of eight open pits. The maximum release
rate from the structures was used for a design inflow into the recharge
system., The total cost of this artificial groundwater recharge system
exceeded the cost of the Powerline floodway and, therefore, is not
included in this plan.

=

Cost Estimates

Cosis are estimated on quantities of each item involved and unit costs
are based on prevailing construction costs in the area, Some of the
factors considered in estimating quantities and costs are outlined
below.

Clearing and grub the dam site, borrow and emergency spillway area
will be cleared of scattered desert trees and shrubs, A unit price per
acre was used to determine the total clearing and grubbing costs,
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Foundation preparation--most of the vegetation is shallow rooted and
very little or no organic matter is present in the soil, Volume of
excavation for foundation preparation gave consideration to reworking
foundation materials as needed and this cost is included.
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Earth embankment--fill materials are available upstream from the proposed
structures and can be acquired along the entire length of the dam.

No overhaul costs were considered. Volume of embankment was computed
by the average end area d, based centerlzuo height of the dam,

o
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Five per cent of the volume was included to allow for settlement of
the dam and foundation.

Concrete--all concrete placed in risers, principal spillways, floodways
and stilling basins will be steel reinforced and will require forming.
Unit cost based on volume of concrete was used to determine the total
cost of concrete structures. The cost of reinforcing steel, forming

and placing of concrete was included in the unit price.

Irrigation features--the costs associated with irrigation water manage-
ment are those costs required for the reinforced concrete turnout
structure and gates needed to properly manage and utilize floodwater

for irrigation purposes.

o

Land, easements, and rights-of-way--present land values were used for
computing rights-of-way costs. Cost estimates for the relocation of
e in

-O
utilities, road and bridge construction ar cluded in this item.

Operation and maintenance--costs of operating and maintaining the
structural measures, as proposed in this plan, re based on California
Watershed Memo i#6, dated August 15, 1958, and ad Jusfed to meet local
conditions.

VESTIGATION

ECONOMIC T

Basic data relative to the evaluation of floodwater and sediment damages
and potential benefits from works of improvement was obtained from land
owners, egricultural technicians, and research bulletins published by

the various Federal and Stu*o azencies, This information was aupplemented
with historical data pertaining to flood dameges and the frequency of

such damages from newspapers and other local sources. Long-term pro-
jected prices developed by the Agricultural Research Service and Agri-
cultural Marketing Service were used in estimating monetary benefits.

Floodvater and sediment damages to the agricultural economy of the
watershed were obtained through 1nterv1ﬂ”s with farmers, agricultural
technicians and other loc:w sources. The basis for establishing the
magnitude of flood effects on this agricultural economy was a storm
vhich occurred August 18 and 19, 1954, This storm was of a large
magnitude and most vivid in the memory of farmers in the area., Damage
;aluation through use of the historical method was deemed unfeasible.
Sampling procedures were used and consisted of approximately a 50 per
cent sample of the total cultivated acreage damaged by this 1954 flood.

wlifs




Crop and pasture cost and return estimates for each of the crops grown
were derived with the assistance of local farmers and other agricultural
technicians. The reliability of these estimates was checked through

the use of existing data as published for the various crops., Damageable
values were determined for each crop on a monthly basis from the data
collected in the field, A composite weighted monthly damageable value
for all crops concerned was determined and further refined to represent
a composite weighted damage per acre for any given year by the use of

a monthly frequency analysis. Loss of yields, increased production
costs, excessive maintenance, loss to real farm property and livestock--
all of these factors were considered in developing a per acre damage to
agriculture for any given flood, Total damages to agricultural lands
for various storm events were calculated and subsequently used in
evaluating damages on an average anmual basis.

Appraisal of average annual damages to agriculture with and without
proposed project improvements was made on the basis of a volume~damage
relationship, Since the existing Roosevelt Water Conservation District
Canal provides a certain degree of protection to irrigated lands west
of the canal, the flood plain area was appraised on the basis of two
separate evaluation units., Evaluation reach #1 covers land east of

the Roosevelt Water Conservation District Canal and evaluation reach #2
represents the flood plain land west of the Roosevelt Water Conservation
District Canal, Per cent~chance-volume relationships were derived
along with volume-acres inundated to provide a basis for establishing
the trend of the frequency~damage curves for the two evaluation units.
Effects of proposed works of improvement were analyzed in like-manner
as were the various alternate approaches,

Acres of cultivated land inundated by the 1954 flood were classified as
to the source of the floodwaters, Since flood flows from Queen Creek
have historically flooded acres below the Superstition Mountain drainage
prior to the installation of the Whitlow Dam on Queen Creek in 1960,
hydrologic studies supplemented with field investigations were made to
clarify the acres of cultivated land in the watershed damaged by run=-
off from the Superstition lMountain area. Only that acreage as
determined susceptible to flooding from the Superstition drainage was
used in the program evaluation,

The following table shows the relationship between cultivated acres
inundated and £lood volumes for various size storm events for the two
evaluation reaches., The data represents flood plain conditions as it
exists at the present time, The table also indicates the ratio of
acres inundated to total cultivated land in the watershed.




Per Reach i Reach 2 Tof >
Cent  Volume Lcres Acres Inundated to
Chance Ac.Ft. Inundat mdated Total Acres
1 15441 4529 20327 36
6 9009 4493 16072 28
10 7511 4456 11843 21
20 5036 3357 3357 6
50 1754 169 11.69 2
SO 261 174 174 1/
1/ Less than one per cent.
Damage evaluation to residential, retail-commercial stores, roads, highways

and the main irr i ration canals wag made using the August 18 and 19, 1954
storm as a basis. Damages to roads, highweys and the three main irrigation
canals were estimated after collecting damages and other pcr*inent flood
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information from the amencies involved with ..ancc of such features.
Since the majority of the damage to the existing re sidential property of
the watershed was to farmsteads and included in the agricultural field
survey, no additional sidential damage surveys were conducted for the

re
relatively few remaining

the watershed area, particularly in the desert

Force Base, will be a factor in determining the

the program. Large areas within this desert
area have been purchased and are now in the pr ss of being subdivided

for future development,

estimating potential flood damages to this

formation pertaining to the problem was gathere’ from
investors, realtors and other local sources. Only those areas in the
hands of private interests for subdivision purposes were used as a basis
of the damace estimate. The number of potential homes to be built within
a tuenty-five year period was estimated, Values of these homes were
calculated using averase values per unit as devived from studies in
similar areas. DAﬁages rere based on a per cent of market value as
determined in previous flood studies and compared wit th data contained in

tanford Research Institute's wui1eL11, A Study of Procedure in

lstimating Flood Damage to Residential, Commercial and Industriel
Properties in California’

Average annual damages to future developed property were based on the
per cent of average annual damages to total damage as calculated for
similar type areas,

A study of what potential road damages might be as the miles of ro

ads
increase to accommodate the growth of the arca was made by selecting an
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area which at the present is developed to the extent estimated for the
future, The miles of roads within this area were determined and calcu-
‘ lated on the basis of the number of properties per mile, Damage was
calculated for present conditions on a per mile basis and applied to
the estimated future road ge to obtain potential road damage.
: Road damages were included with the residential damages for analysis on
an average annual basis,

Indirect damages to agricult’"al and non-agricultural properties were
estimated along with direct flood losses in the field and estimated to
be ten to 15 per cent of direct. This relationship between indirect

and direct losses was ch-v'ed with information contained in Stanfoxrd
Research Institute's Bul in.

AGRICULTURAL WATER MANAGEMENT

The following information was derived in determining the magnitude of
agricultural water management benefits:
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