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do our part in effecting its completion and successful
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H. S. Raymond,/Secretary
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Mr. Lucien Hill,

Area Soil Conservationist,

Soil Conservation Service,

United States Department of Agriculture,
39 N. 6th Ave.

Phoenix, Arizona.

Dear Mr. Hill;

We have reviewed the Work Plan for the White Tanks Water-
shed as prepared and presented by the Scil Conservation Service.
We are in agreement with the plan and pledgse our continued
participation in the construction, maintenance, and operation
of the project.

Very truly vours,
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H{ S. Raymond, Dystrict Engineer.
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WORK PLAN
WHITE TANK WATERSHED PROTECTION PROJECT
AGUA FRIA RIVER WATERSHED
MARICOPA COUNTY, ARIZONA.

INTRODUCTION

Authority - The Federal partieipation outlined in this work
plen is expested to be performed under the authority of the Soil
Conservation Act of 1935 (Public Law Noe 46 74th Congress) and
other authorities of the national programs of concerned agenciese

Purpose and Scope of the Plan -« The purpose of this plan is

to state sPeoificaiiy the practices and measures required and
feasible and how they will be derried out to achieve the maximum
practicable reduction of erosion, floodwater and sediment

damages. Application of this mutually developed plan will pro=-
vide protection and improvement of land end water resources which
it has been agreed can be undertaken at this time with the combined
facilities of looal interests, State and Federal agencies. Upon
completion and continued maintenance of the measures set forth in
this plan, agrioultural production will be sustained at a level
corresponding to the oapability of the land, and the welfare of the
leandowners and operators, the community, and State and the Nation
will be promoted thereby. The area in the subwatershed is entirely

in Maricopa County and conteins 59,136 acres, or 92.4 square miles,




SUMMARY OF PLAN

This p;gnﬁisga c¢ﬁ5ﬁnéfion of land £faatment practices and
measures uséd'for thé'é;ﬁse;;étién of water and watershed lands which
contribute direotly to flood prevention, and of measures primarily
for flood preventions The works of improvement as listed in combined
Tgbles 1 and ¢ are piﬁﬁned to be completed entirely during oalendar
year 1954, at an estimated totel cost of $417,375, said ocost to be
shared $218,287, by the non-Federal interests and $199,088 by the
Federal Governmente These estimates inelude fhevcurréht costs of
local interests and Federal agencies under the goihg'national pro=
grams pertaining to the objectives of this plana

The Agua Fria Soil Conservation Distriot hereafter'referred'to
as the "District" will assume overall responsibiii%y'fér future
operation and maintenance of this projécts. This Distriet has arranged
with the Maricopa County Minicipal Weter Conservation District #l
(Locally known and hereinafter referred to as the Behfdsley Projeot)
an irrigation district organized under laws of Arizona to assume
specific responsibility for overall periodic inspectibn of the
measures primarily for flood prevention and for maihténance of the
floodwater retvarding structures and directly associated measures at

an estimated annual cost of $3,750.

Comparison of Benefit and Cost ~ When the works of improvement

ars applied and operating at full effectivensss, the ratio of the
estimated average annual benefit ($35,350) to the estimated average

annual value of the cost $20,860 is 1.7 to 1 based on current price

levels for costs and long term prices for benefitss
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DESCRIPTION OF THE WATERSHED PROTECTION PROJECT AREA

The White Tank_Maugtains_generally form the western edge of the
.Agua Fria_River Wate:shgd near its confluence with the Gila River.
JDrainage from_the eastern face of the White .Tank Mounteins is divided
between Trilby Wash on the north, tributary to the Agua Fria River,
and an intermittent stream looally known as Avondale Wash, tributary
to thq Gila River on the south., It is this southern portion of fhe
White Tank Mountain drainage area that comprises the subwatershed area
covered by this plan. Thg watershed has & gross area of 59,136 acres,
of which 25,024 acres are mountain and foothill slopes comprising the
drainage area and flood sources The remaining 34,112 acres are
intensively irrigated land lying.on gxbfqad, gently sloping alluvial
fan and terrace which have an average slope .to the southeast of about
O+4 percente Channels are very poorly defined or even non-existent
through the oultiyatgd areas, meking the construction of floodways
through the farmland to.the Gila River impractical,

Following the disastrous floods of 1951, the Agua Fria Soil Conser-
vetion Distriot with the technical assistance of the Soil Conservation
Service prepared plans designed to. reduce the damages caused by flash
runoffs from the White Tank - Trilby Wash watershedse Construction
of a series of four primary.detention struectures numbered (1) to (4)
rgspthivgly‘wara planned, near-:the mouths of Trilby and Avondale
';WEShQS%' Damage to military and netional defense installations in the
.a:eg,‘hoquer! led to the initiation by the. Corps of Eagineers of plans
for(the.proteotion_of these installations;. from water originating in
the ;rilby lash drainage. These plans .of. . the Corps of Engineers also

protect the irrigated lands from floods.ifrom Trilby Wash so no further
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consideration was given by the Soil Conservation Service for struotures
(1) and (2) of their origingluplan..

The Avondele Wash watershed has no proteo?ion and therefore
active interest in watershed proﬁeétidh ﬁas ﬁ;en mﬁintained in this
aree, The necessity for structures 3 and 4 remains, if adequate pro-
tection fo'farm'lands is to be obtained. Since the numerical designaw
tion has become recognized through usage, it :has been retained
throughout this report. Costs of original.planming on these four
structures have been prorated and those. epplying to -structures 3 and 4
are charged as a portion of the engineering costs incident t& this plane

The soils of the aree comprise recent glluvial soils alohg the
Gila River, the moderately developed fan soils of the intermediate
slopes and the shallow soil materials and rooks in the White Tank
Mountainse. The ééils of the intermediate slopes, including the bulk
of the cultiﬁatedfléﬁds, dfg moderately deep, dosp or very deep,
calcarsous, mﬁdefafély deéqloped fan spils. They are derived principa1~
ly from granites éné s;ﬁist§e

Soils derived from thase Parént materials compaot badly as a ruls
. end as & result watér'penétrates slowly and they ere highly susceptible
to erosion. The organic mﬁtter ogntgnt is low but the general fertility
level is good with the possible gxcgption of nitrogen.

The soils of the a;e;-héve b;énlclassified according to their
permanent limitation§ and‘h;za;dpﬂinto,five capability classess The
npR~ardble Tands L1 Iin.t'ol vclas.se‘s VI, VII and VIII, whereas the
cultivated lands fail iﬁﬁo claﬁsesrl and. IT. . See- Map 2. Irrigation
is required for succeSSfui crop production. Water for irrigation is

available and exceptionally high crop yields are obtainede




Class I lands are produotive.far@‘lands with very few or no perma?
nent hazards or limitationss - These lands are subgeot to a moderate o
overflow hazard at the present time. The proposed program will greatly
reduce. this hazafd. Class II lands have a few recognized limitations
and under the conservation ferming beingfpraoticed in this area safe
and continuing production is assured. Thé limitation which places these
lands in Class II is the greater slope which creates an erosion hezerd. -
Land leveling and adj@stmsnt of lengﬁh of.irfigation runs keep srosion
et & minimum, ClassGII lands are alséAsubjeét.té & moderate overflow
i hazard whioh will be greatly reduced by this prbjedt,works. Good land
management including the. use of fertlllzars and crop rotations to

improve soil struoture, is essentlal to keep the soils of both classes
I and II productives
Class VI lands consist of desért bottom intermingled with rolling
desert plaine The soils are medium textured and-subjeot to gul}ying
when the vegetative cover is depleteds The dominant elimex vegetation
is sacaton and big galletas, Class VI lands have moderate rates of
runoffs
Class VIIllaﬁds consist of medium texburad soils of varyirg depth
with plane to slightly rolling topography. The climax vegetation is
mixed desert grass and shrub. -Clasé Vil lénﬁé have high rates of runoff
The uppor portion of the watershed ié>m&pped es dessrt mountains
‘and incluces cepability clesses VII and VIiI. These lands consist of
~ bare rock or rough, stony, mostly.shallow soils. Vegetation consists
of desert shrubs sush as encelia, bursagsgacactus cholla, lyecium,
mariclae and g%éééés sucb as bush muhlj ‘+otosa, Arizona Cotton grass

and black gramd. Runoff rates are varyvhigh; Infiltration rates for
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classes VI, VII and VIII vary f;om «10 inches per hour on the less
permeable shallow soils to ;60 ;nches per hour for the desert bottoms.
Sediment production rates are félativeiy,lbw in this area.

The elevation of thé watershed varies from about 950 feet above
sea level at its confluence with the Gila River'to:5,500 feet at the
oerest of the White Tank Mountains. Mean temperatures range from 50
degrees Fahrenheit in winter to 91 degrees in summer, with recorded
extrems temperatures.ranging from a low of 17 degrees to a high of
117 degreess The average date of the last killiqg frost is March 3
end that of the first kiliing frost is November 22, or é normal frost
free period of 264 dayse The mean annual precipitation is 8,04 inches,
which generally occurs in two well defined rainy seasons. The winter
rainy season usually extends through December, January and February,
while the summer season includes July and August and early Septembers
During the summer flood season the demage potential is very high due
to the fact that crops, especially cotton which is the staple crop in
the ares, are verY'suscéptible to damage. In contrast, during the
winter flood season the value of orops is much lower. Most of the
cotton has been harvested at this time and the growing crops consist
of alfalfa, smaell grain and a small acreage of winter vegetables. Off-
setting the lower crop values during the winter rainy season, to soms
extent, is the higher damage that land sustains due to the fact that
it is not so well protected. Other direct flood damages are not usually
affected by the season in which the flood occurse

The range land in the upper, mountainous part of this watershed
has sparse vegetetion of the dessrt grassland typs. Forage production

is low and generally grazing occurs only after periods of unusually

high precipitation. Because of +the low precipitation, difficulty of
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access, and scarce watering fac;}ities, grazing use has not significaé
ly affected the vegetative co§;r in the upper portion of this water-
shed.

The cultivated land is highly productife under irrigation and is
intensively farmed with cotton being the principal cash crope Aifalfa
barley and various varieties of sorghums are the principal feed crops;
Some winter vegetables are groﬁn on the less calcareous:soils;“'Doublé
cropping is practiced to some extent, but not to the &égree found in
the Salt River Valley to the east. Farm units vary from small family=
size farms of forty to eighty acres to large commercial farms'co#eriné
several thousand acres. The value of cfop production in thé wafersheé
is estimated at seven million dollars annuallye.

ihe'White Tank Watershed includes parts of three soil conservation
districts, the Agua Fria, Roosevelt and Buckeye. Because of the nature
of the enabling legislation prior to an amendment adopted by the legis-
lature in 1954 soil conservation distriocts in Arizona are limited to |
areas used primarily:for crop productions The non-arable flood pro=
ducing portion of the watershed is, therefore, not included within
. the boundaries of any distriét. The ‘Agua Frie Soil Conservation
district sponsored this project as mﬁjor structﬁres and prinoipaf
damage areas are in this.distriot.

Approximately 53 percent of the land in the watershed is privately
ownede Ownership of the remainder is about equally divided between the
State of Arizona and the Fedé;éi.Government. The Federal land is all
included in Arizona Graziﬁg.Dist¥i§t'Number Szand is administered by

the Bureau of Land Mhnaééhent. Most of the high runoff producing

portion of the watershed is publicly owned, whereas the flood plain is
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privately ownéa.' See hhp S
The watershedbis adequately served by a network of céugtyﬂféadg"zﬂ
aggregating 62 miies. T B Highway Noe 80 orosses tpe lower portion °
of the flopd'plﬁin for a.distance of four miles. Drainﬁéelﬁays are
poorly defined or.non-existéht in the flobd plain, Bovdégtructioﬁ of
bridges.dges not oénstitute an importent part of highway damage. Thé-
Southern Pacific railroad crosses the lower portion of the flood ﬁiéfn‘
generally‘parallelixllg Us S, Highway No. 80. In addition, the Sexta Fe
- Railway haé a branch line from Ennis exfending about 2% milesdinto‘the
flood plain from the north. Portions of the supply caneals of’the Beards~-
ley, Roosevelt, Goodyoar and Buckeye Irrigation Districts lie within
the flood plain.l All sre subjeot to damage by f100d;. Manj‘ﬁiles of
farm laterals serve the farm land in the watarshgdo
There afé.ﬁo indorporated towns within the watersheds Phoenix,
within 20 miles of the watershed, is the trade center for this part of
Arizona. .The small unindorporated villages of Liberty and Perryville
are.inhthe lower end of the watersheds Cotton gins are looated at various
placeg.tﬁrough;ut the farming areas Tha Caterpillar Tractor Company has
a proving ground for testing various tyées of earth moving equipment

near the central part of the watershed.

FIN0D_AND EROSION PROBLEWMS AND DAMAGES

'Storm runoff from the White Tank Mountains and intervening foothill
areas sbrike the Beardsley Canal at the western edge of the flood plain.
Siphons have. been installed along this canal at netural drainageways so

" that floodwater may pass over withou's damage. Howecver, past experience

has shown that these siphons are inadequate both as to capacity or number
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to hendle anything but small flowse Occasionally even small flows

damage the oanal because aggradation causes shifts in the channels
above the eanal and floodwater may strike a section of the canal
where there is no siphon. After the water passes over the Beardsley
Canal it tends to spread out beceuse of the flat terrain and absence
of defined chennels. This sheet flow is, however, modified by roads

and irrigation ditches which tend to concentrate the water until

’x '

suffieient volume is attained-to cause it to break over into adjoining

fieldse Improved:rcads have eroded in some cases to depths of 3 to

4 feets Ponding usually occurs in the lower ends of flooded fields
until water over=-tops and breaches the irrigation lateral that has
caused the ponding., Other obstruetions such as railroad grades or
flood dikes may shift the area of overflow but seldom reduce it.
Attempts to control floodwater, once it has crossed the Beardsley ;
Canal, ﬁave not been successful. Farm property incurs the greatest
damage of eny type of property within the flocd plain. Crop yields
are reduced by socouring of soil from the plant roots, ponding and ‘ |
scalding due to high temperatures. Irrigation furrows and field
laterals may be so badly damaged late in the irrigation sesason that it
is not possible to make the final irrigation needed to develop a
profitable yield, In many cases where land damage is severs the land

cannot be cultivated until it has been releveled, Growing alfalfa

usually is not seriously damaged, but hay that has been cut is a
complete losse ILand demage is greatest where water concentrates end
flows with considerable velocity &s it does below breaks in irrigation

laterals, road fills, or other obstructions and where there is no

protective cover from growing crops or crop stubbles
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.Farm irrigation systems are'démagé& by‘evsn rg}gtively smell floodse
:Eafthen ditches generally require rebuiiéiné afﬁqr3§ flood, and the case
of Aitches formed above the ground surface considerable dirt has to be

Hauled in to build a new ditche Concreté lined ditches generally
withsténd small floods, but scouringvof the soil away from the lining
causes structural failures that are expensive to repair, Occasionally
pump motors are fouled by sediment end have to be repaired before thay
can be useds In a few cases, irrigation wells hﬁve_gaved in and have
been abandoned. Farm improvements'are frequentl& damaged, though not
seriously because water does not attain great depths. Farm machinery
Cis demaged if the water reached sufficient depth to deposit mud on
moving partses Stored crops and supplies sustain damages. The lower
tieré of stacked baled hay that are flooded usually rot and this also
requires the rebuilding of the stacke

_Fléod flews from the upper watershed first strike the Beardsley
Canal.with sufficient force to breach it in many places, ILarger floods
also damage other canals. - Siphons and unloaders to spill floodwater
that gets into canals have been installed, but these measures have been
of only minor bernefit. The floods of 19561 brezched canals in meny places
‘and tore out meny sections of canal lining, rﬁined two irrigetion wells
and washed out training dikese. In some places the canal embankments
have been washed out so many times that it.is becoming inecreesingly
difficult to securse earth within reaéongble distances to pateh them.
The Beardsley Distriet has been forced to defer replacing some canal
" lining until the flood hazard is reduced except where the canal gradien’

" is-so steep that lining is necessary to prevent damaging erosion, As

a result, water losses from seepage have inocreased. County roads arve
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very susceptible to damage by floodwater. This is due primarily to
two réasons: first, road beds have efoded below gfound level and now
serfe as ohannelw;ys, and sea§nd, the location of irrigation laterals
on the downsﬁreém side of east and wasturoadé provide a natural
~barrier to preypnt_wgppf frém draiqing qff the roads As a result,
'?gstrfpéds gyezgub-stgngard'énd until;suoh time as the flood hazard

is reduced, permanent road improvements are not practicables

Reilroads in the flood plain experience some damage in each flood.

The principal damage is loss of ballast where floodwaters over-top

the roadbed. Occasionally, the roadbed is washed out and requires

majo; repair work before trains can aggin move over the line.
Damagé to power énd telephone lines is usually limited to under-
m1n1ng & few poles, thereby n906581tat1ng resetting or straighteninge
‘The cost associated with thib type of damege in this area is compara=-
:tlvely small.v
~hThe true value of property subgect to damage in the flood plain ‘
is estimated at $23, 900,000, distributed as follows (1951 prices):
A Agricultural . .A. o ... ;.. $22,110,000,00
Irrigation Works « « » o o ¢ » 1,320,000,00
Transportation Facilities « » ..~ 370,000,00 -
Rural Non=Farm s « s « « ¢ ¢ » » 100,000.00 |
Flood records of the past 25 years in&icéte that dameging floods occur
" cnce in two years on the averages Ahél&éis'of‘high intensity storms
and ‘examination of past flood records show that fully 85 percent of
the floods can be expected during the summer months when crops are

most susceeptible to damage. The most damaging recent flood year was

g, 1951 when floods in January, July and +wo in Augu°t occurreds Ths

Plood of August 28, 1951, ouvsed direoh damens-of more Ghan $200,000.
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Tﬁe total ﬁrimary direct floodweter damage is estimated to average
$28,220 annually, of whieh 47 percent is orop damage. Aboﬁé‘éSJberéeht'
is irfigation systen demege inoluding farm laterais, 15 perc;ﬁt is land
demage and the remainder con31sts of damage to transportatlon facllltmes
and farm improvementse. None of this floodwater damage occurs in the

" area which wiii be inundated by proposed detention structuree. These
flgures are based bn all floods up to and 1nclud1ng those of lDO-yeaﬂ

frequendy In addltlon, there are important 1nd1reot prlmary damages

such as the reduction in crop yields arlslng from 1nterrupt10n of
irrigation schedulss, travel 1nterruptlons or detourlng costs, losses ;
of income to cotton gins and reductlon of 1gcoms to cotton workers.
The estimated annual value of these indirect primary damages is $7,000. -
See Table 4 .

Erosion Demage = Soil erosion, exclusive of flood plain scour, is

a factor only on the upper desert:portion of the watershed. In this !
part of the watershed sheet erosion has progressed to the point'where
the soil surface consists principally of desert pavement. Gully erosion
is oconfined chiefly to the rough mounta;npus paert of the watershéd and
the alluvial'outwash At the‘baseléffphe‘ﬁbuntgins?vtBecauSe of watershed
characteristics,'it is not considered feasible to éppiy a program
designed primarily to'reducefﬁhe préseht rate of ‘erosion. There is ’
r
little likelihood that the present rate of erosion will change under , ;
existing use.and management practiées. Erosion damage of watershed g
land has not been evaluated for thé.;eason that erosion has not .
seriously impaired the prodﬁgtivity of thsss lands, and it is apparent

that a program which would signifiéantly reduce the rate of erosion i

is not practieal, i .
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Sedimentation Demage - -Deposition of sediment héénéauééé consider-
J abié chénnel changes above works that have been instaliéd to proteot
wifrigation ogng;§. As a result, . each suscessive flcw may strike canals
ér othsr property at unprotected places. Sediment depoéition on fafm
land mekes more frequent leveling necessary to maihtain thé precise
‘.grade of irrigated land. Both of these types of ssdimaﬁfvdaﬁage are
ﬁéiosely associatdd with floodwater damage and have been evaluated as'
fioodwate?_damage. None of,.the sediment from this watershed reaches

irrigation reservoirss. .

EXISTING OR PROPOSED WATER MANAGEMENT FROJECTS: - -

«Efforts to control high funoff‘in the White Tank-Trilby Wesh water-
sheds date back at least to 1939. At that time efforts were mads by
local interested groups to estaﬁiish‘a soil erdsion demonstration -
prdjéct. ‘In 1945 the Agﬁa_Ffia Soii Conservation District was organized
for the express purpoéé'bf.unif§iné fléod control efforts.s At various
times plaﬁs to alléviafé the flood problem.have been prepared, but
inability to finance delayed oonstrucﬁionf For praotical purpsses
work being done by local interests is continuous. Some structures
have been ‘completed receﬁtly and others are being built concurrently
with -work being done by the Federal Government (See combined Table 1
and 2 attached).

NbaﬁuresAPrimafily'for Flood Prevention':_gngineering and: hydrologic -

studies show that'fﬁéwﬁdst effective method of controlling surface
runoff fron‘the wetershed of Avondale Wash above the Beardsley Canal

is by the‘édns%%ﬁé%ibﬁ of two retarding structures end 11 miles of
diversions. ~Thé diversions will divert runoff from small.subwatersheds’”

into retarding structures numbers 3 and 4, located in the larger drain=-

age channels, Eight small stabilizing and sediment control structures
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in the upper watershed will provide sediment storage and desilting basins
end thereby lengthen the .effective 1life of the retarding strustures. The
total cost of these measures is shown in ocombined Table 1 and 2 attached.
The location of these struotures is shown on map 2. These measures are
located on nonarable. lande

;. -For design purposes, the aree-depth-~duration relationship for storm
rainfall was developed from & number of high intensity storms which have
ooccurred in eentral and southern Arizona. For reservoir design a storm
of four-inch center was usede This is estimated to have a reocurrence
interval of more than 100 yearse Retarding strueture Number & will
disocharge into the Beardsley Canal, Retarding Structure Number 4
will discharge into existing waterways at a safe rates Maximum eveou-
ation time for the detention reserveirs will not eioeed five dayse
The spillway design storm selected was one of six~inch rainfall center.
. Thé frequency of such & storm is estimated.to substantially exeeed the
-iobéyear expactanoye Reservoir and spillway designé ﬁre based on the
éﬁéurrence of design storms oentered over each watefshed so thaet the
meximum runoff would 6ocur:at the structures Becauéetédequate deten=
tion storage is deﬁéiopéa'at each sﬁrucfure.paved emergénoy spillways
are unheoessar&. Sédiﬁ;ﬁﬁloéﬁaoity hés'féen providéd in the design of
the retérding structures for 50 years of sedimenbation without emorosch—
ment on‘the effectivs'detehtiéﬁ o;pﬁcif&.

Measures for Conservation of Water and Watershed Lands Whioh Con-

tribute Directly to Flood Prevention - Sixty~four hundred sores of pri-

vate and state rangé'land‘éfe Being;;etiréd permenently from grazinge
The lands retired from giazing'inolude those areas immediately above

the retarding structures and any improvement in cover will reduce

reservoir sedimentations
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Moasures for Evaluating the Effects of the Prcgram ~ The hydrologisc,

economic and other effeots of this watershed program will be measured in
the futures A plan for' the installations and procedures required %o
evaluate these results is now being developed in ccoperation with other
interested fact=finding agencies. This plan will be distributed later
as a supplement to this work plan,

Effect of These Measures on Damages and Besrsfits - The measurss

described above will prevent damage from all fioods of the size used in
the damege evaluation series., Hence, the floodwater damage reduction
benefit is equal to the ave: ~age annual demage under present conditions
or $35,220 in Table 4.

Approximately 79 percent of the flood damaée reduction benefit is
oredited to the two rétarding structures and 18 percent is oredited tb
the diversionse The remaindef is oredited fo the stabilization end sedi=-
ment control structures and the range improvement program.. The flood
prevention benefit isvdistributed by measures in Table 5.

It is not believed that eny significant land use changes will ooccur
from the measures described aboves An examination of land use in fhe
flood plain indicates that the presence of.a flood hazard is not a pr3~;
mery determiment of 1Ana uée. This conclusion is confirmed by local
people¢ Henece, nolléﬁa eﬁhancement benefit is expected to acorﬁe from
these measures. |

Range forage produotlon on the watershed is extremely 1im1ted.
Hence, the oonservatlon benefit is insignificant and only $130. OO per
year is oredlted to range 1mprovamént in Table 5 As previously men-
tioned, about one-thlrd of the total watershed above the structures has

been retired from graz1ng uses The remaining area oconsisting of oteep

rooky desert mountalns is under adequate management by the Bureau of Land
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' Menagement, The progrem is not expected to improve ground or surface water
supply significantly and no wator corservation benefit is oredited to ite

"~ . Comparison of Costs and.Benefits ~ The ratio of the average annual lLene-

fit from measures.primarily for flood prevention {$35,100) to the average

annual cost of the measures {$20;730)-is 1.7.t6 ls: The:ratio of the aver=-
age annual benefit ($250) from thé range improvement-measure to,the aver-

age annuel cost {$130). is abot 1s9-%o. 1l The ratio of total aversge

. annual benofits (§35,350) to tobal eversge annual-velue. of -cpsts

($20,860) is'1.7 to le Ses.Tsble 5.

AGCOMPLISHING THE PIAN

The sponsovlng agency, the Agua Fria 8011 Conservaelon Dletrlct, and the
Sell Conservatlon Servioe have mutually agreed to the sharlng of costs set
forfh in oomblned Table 1 and 2, Speclflcally, the Soil Conservatlon Dis=-
trlct (or the Beardsley Irrigatlon District or o hers in bonelf of the
Agua Frie Soil Corservatlon District) will:
i;l Aoguire all 1ands, eagements and flgnus of Tay needed for the
floodwauer retardirg structures. ThlS has been donee
2o Purchass and install all outlet plpes in the reLardlng struc~
tures together with gates and appurtenant workso The pipe
and gates'haﬁe‘been ordered. ‘ | |
3a Cleaf, strip and exeevate tﬁe sitee for‘the retaraing struc~
tursse This has been done. |
"4} .Excavate 300 feet of the splllway on Structure Number 3.
Arrangements for accompllshlng thls ars now belng negot*ated.

5, Arrange to complets the 1nsta11at1on of all stab17izat10n

and sediment oontrol struotures and diversions by Decemher

31, 1954,
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6+« Provide for periodic inspection of the measures to insure

that they are maintained in a satisfactory manner,

7s Bring about the retirement from grazing use of 6,400 acres
{ about one=third) of watershed above the Structures 3
and 44
The above items of local contribution are valued &t $218,287.
The sponsoring agency has sufficient funds or commitments to meet
its obligations within the specified time.
The Soil Conservation Servies will:

le, Contract for the earth work for Structures 3 and

4, except for Item 4 above.

2« Design Struotures 3 and 4 with appurtenances and

will provide engineering supervision and inspec=
tion during oconstructions
3¢ Transfer to the Ague Fria District the sum of
$14,000 to help defray costs of the Distriots!
portion of the worke %
The above items of Federal contribution, plus Program evaluation and

development of the work plen are velued at $199,088,

FROVISIONS FOR MAINTENANCE

Executed agreements provide for adequate future maintenence by assur=
ing that periodic inspections, at least annually, will be made by a re=

sponsgible local ageney with representatives of the Soil Conservation

Service, annual levies will be made for naintenance purposes and repairs

will be made promptly when needede |
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COMBINED TABLE 1 & TABLE 2 *
ESTIMATED INSTALLATION COST ** - TOTAL NEEDED PROGRAM

: s : ESTIMATED TOTAL COSTS
MEASURES s UNIT :NO. TO BE APPLIED: g :
s : ¢ PFederal Private *¥* 2 Total
A-Measures Primarily for - : : s :
Flood Protection : 5 : :
Floodwater Retarding Structures: No, 2 2 : 192,088 : 119,66, 2 311,752
Stabilization and Sediment s 5 2 : .
Control Measures 3 - : :
) - : e :
Diversion Dykes & Ditches Mile : 11 < : " 77,805 2 77,805
Debris & Desilting Basins No, : 8 : : 18,068 : 18,068
SUB TOTAL s 192,088 : 215,957 % ,07,625
B~Measures ’ 2 2 s : s
Renge Improvement : Ac, : 6L, : 2,750 : 2,750
TOTAL A & B MEASIRES @ 192,088 718,287 : 10,375
Facilitating Measures : B . & ¢ .
SCS ¢ : : s :
Program Evaluation $ : : 2,000 : - 2,000
Work Plan Devel opment : ' : : 5,000 : . 5,000
TOTAL SOIL CONSERVATION : : : 7,000 : < 7,000
SERVICE : : z : :
GRAND TOTAL 199,088 2l 8,287 017,375

*  For practical purposes, the work being dme by local interests is a continuous job, Some items have been completed
recently and others are now being constructed concurrently with the work being done by the Federal Government, For
con venience, all parts of the progrem are shown in combined Teble 1 and 2,

*¥* All items to be installed during calendar year 195,

*%% It is impractical to distinguish between contributions from Maricopa County end the Beardsley project, which are local
units of government, and from strictly private sources, Hence, no separate column has been shown for Non-Federal
Gov't costs end these items are included in Private costs,

e I C P e S S—




TABLE 3

ANNUAL COSTS
MEASURES AMORTIZATION OF INSTALLATION COSTS OPERATION AND MAINTENANCE OTHER ECONOMIC GRAND TOTAL
FEDERAL PRIVATE TOTAL, FEDERAL PRIVATE TOTAL COSTS
A MEASURES
= (1) (2)
Floodwater Retar ding
Structures $6,950 $5,570 $12,520 - $2,950 $2,950 —-— $15,470
Stebilization and
Sediment Control
Measures
Debris & Desilting
Basins e 8L,0 8L6 - 150 15¢ - 990
Diversion Dikes & ;
Ditoche s — 3,620 3,620 - 650 650 - 4,270
SUB TOTAL $6,950 $10,030 $16,980 s $3,750 $3,750 weom $20,730
B MEASURES
Renge Improvement - $ 130 $ 130 - s - - $ 130
TOTAL A & B $6,950 $10,160 $17,110 — $3,75C  $3.750 —— $20,860

(1) Amortization factor ,0%35258 (50 yrs. @ 23% interest).
(2) Amortization factor ,04655 (50 yrs, @ L% interest).




SUMMARY OF AVERAGE ANNUAL MCNETARY FLOODWATER AND SEDPIMENT DAMAGE AND FLOOD PREVENTION BENEFIT FROM THE PLAN

(TORG ToAM PRICES)

DAMAGES AVERAGE ANNUAL DAMAGE AVESACE AWNUAL BENEFIT
PRESENT  B-MEASURES A end B B-MEASURES ~ A~IEASURES TOTAL FLOOD
CONDITION ONLY MEASURES ONLY ONLY BENEFIT FROM
A & B MEASURES
DOILARS DOLLAPS DOLLARS DOILLARS DOLIARS DOLLARS
FLOOIWATER & SEDTUNNT DAMAGE
CROP $13,250 $13,140 o $ 120 $13,140 $13,260
LAND 4,380 14,380 0 0 L,380 14,380
IMPROVEMENTS 1,310 1,310 0 0 1,310 1,310
TRANSPORTATION FACILITIES 2,790 2,790 0 0 2,790 2,790
DITCH SYSTEMS 6,180 6,180 0 0 6,180 6,1,80
POWER & PHONE ETC. . -~ s s s -
INDIKECT DAMAGE 7,000 7,000 0 0 7,000 7,000
TOTAL DAMAGE $35,220 $35,100 0 XXX XXXXX XXXXX
BENEFIT FROM REDUCTION OF
DAMAGE XXXXX XKKKK XXXXX $ 120 $35,100 $35,220
BENEFIT FROM MORE INTENSIVE
USE OF FLOOD PLAIN XXXXX XXXKX XXXXX 0 0 0
TOTAL FLOOD PREVENTION BENEFIT XX XXXXX XXXXX $ 120 $35,100 $35,220




DISTRIBUTION OF COSTS AND BENEFITS BY MEASURES AND GROUPS OF MEASURES

TABLE 5

ITEM TOTAL: COST AVERAGE ANNUAL FLOODWATER

MORE INTENSIVE CONSERVATION TOT AL BENEFIT
COST & SEDINENT USE QF LAND BENEFIT COST
BENEFIT RATIO
A L%SURES
T Filcoilwater Reterding
Struciures $316,752 $15,470 $27,970 - $27,970 1.8 to
Stabhilization and
Sedimsnt Control
Measures
Debris & Desilting
Basins 18,068 990 990 - 990 1.0 %o
Diversion Dikes &
Ditches 77,805 L;,270 6,140 6,140 1., to
TOTAL A MEASURES $hi2,625 $20,730 $35,100 $35,100 1,7 to
B MEASURES
Rangs Improvement 2,750 130 120 $130 250 1,9 to
TOTAL $1,15,575/L  $20,860 #35,220 $130 $35,350 1.7 +o

/‘l Deces not include the cost of program evaluation ($2,000),




TABLE 6

FLOODWATER RETARDING STRUCTURE DATA

FLOOD PLAIN AREA
STORAGE CAPACITY SURFACE AREA ITNUNDATED

L1 T R XY

- . - »

H . . :
- -

e .

2Ll . 103 2,L62 2,655 . ol 1.92 2,06 ; 30 38L 30 ; =ae
10.3 72 96l 1,036: .13 1.76 1.89: Uy, 221 20 , ==

e

SITE: DRAINAGE: SEDI~ DETEN- TOTAL: SEDI- DBTEN- TOTAL: TOP  TOP WAXI-: UNDER UNDER TOTAL: VOL. DRAW TYPE  BST.
NO, : AREA  : MENT TION : MENT TION : OF OF MUM : SED. DET. : OF  DOWN OF TOTAL
: SQ. MI. : POOL  POOL : POOL  POOL : SED, DET. HT,OF: POOL POOL : FILL RATE SPILL~ COST
; : : : POOL POOL DAM : : WAY
: : AC.FT, AC,FT, AC.FT.: INCHES OF RUNOFF :  ACRES FEET : ACRES : C.Y. CFS

-~ 375,000 375 Earth $229, 500
-—-  :175,000 100 Earth $12l,159

Sediment Storage based on 50 Year estimated accumulation (including structures on Drainage Area),

*Note discussion of numerical designations in nerrative portion of report,




TABLE 7

SUMMARY OF PROGRAM DATA

ITEM UNIT QUANTITY

YEARS TO COMPLETE PROGRAM YPAR 1
TOTAL INSTALLATION COST

FEDERAL DOILARS 199,088

NON-FEDERAL DOLLARS 218,287
ANNUAL O & M CCST

FEDERAL DOLLARS -—

NON-FEDERAL DOLLARS 3,750
ANNUAL BENEFITS DOLLAR S 35,350
FLOODWATER RETARDING ST RUCTURES EACH 2
AREA INUNDATED BY STRUCTURES

FLOODPLAIN ACRES 0

UPLAND ACRES 605
WATERSHED AREA ABOVE STRUCTURES ACRES 22,000
REDUCTION IN FLOODWATER AND SEDIMENT DAMAGE

A MEASURES PERCENT 99.7

B MEASURES PERCENT 0.3
REDUCTION OF EROSION DAMAGE

A MEASURES PERCENT ——

B MEASURES PERCENT ———
OTHER BENEFITS

A MEASURES DOLLARS ——

B MEASURES DOLLARS 130

—




TABLE 8

SUMMARY OF PHYSICAL DATA

QUANTITY QUANTITY
ITEM UNIT WITHOUT PROGRAM WITH PROGRAM
YATERSHED AREA SQ. MI. 92.4 92,
WATERSHED AREA " ACRES 59,136 59,136
AREA OF CROPLAND ACRES 3,112 3L,112
AREA OF GRASSLAND ACRES 25,02l 25,02l
AREA OF WOODLAND ACRES N —
FLOODPLAIN SUBJECT TO DAMAGE BY DESIGNATED STORM ACRES 14,800 0
ANNUAL RATE OF EROSION (FLOOD PRODUCING PORTION)
SHEET TONS%R;
GULLY TONS /YR 900
STREAMBANK TONS/YR) 535 31,900
SCOUR TONS /YR )
AREA DAMAGED ANNUALLY BY:
SEDIMENT ACRES) 660 0
FLCO DPLAIN SCOUR ACRES)
SWAMPING ACRES - —
STREAMBANK EROSION ACRES - .
SHEET EROSION ACRES Not determined
SEDIMENT PRODUCTION (FLOOD PRODUCING PORTION) TONS/AC /YR 7T 1/
SEDIMENT ACCUMULATION IN RESERVOIRS AC/FT AR -— —
FREQUENCY OF FLOODING — EVENTS /YR .5 0
AVERAGE ANNUAL RAINFALL INCHES 8 8
AVERAGE ANNUAL RUNOFF INCHES 3 0

1/ Amount depends on trap efficiency of rotarding structures, No basis for accurete estimate at this time,




